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QUALITY CONTROL (QC) METHOD FOR HUASHIBAIDU (HSBD) COMPOSITION 

TECHNICAL FIELD 

[01] The present disclosure relates to the technical field of quality control (QC) for traditional 

Chinese medicine, and in particular to a QC method for a Huashibaidu (HSBD) composition. 

BACKGROUND 

[02] Due to strong contagiousness, rapid transmission, general population susceptibility, and 

lack of specific drugs, the pneumonia caused by 2019 novel coronavirus (COVID-19) infection 

has led to a pandemic worldwide and has become a global super-major public health emergency. 

Traditional Chinese medicine has played a unique and important role in the fight against the 

COVID-19 pandemic. The National Administration of Traditional Chinese Medicine in China has 

pointed out that, according to research and screening results, Jinhua Qinggan (JHQG) granules, 

LianhuaQingwen (LHQW) capsules, Xuebijing (XBJ) injection, Lung-Cleansing and Detoxifying 

Preparation, HSBD formula (Dampness Resolving and Detoxifying Preparation), and 

Xuanfeibaidu (XFBD) formula (Lung Diffusing and Detoxifying Preparation) have played 

important roles in the fight against the COVID-19 pandemic. 

[03] The HSBD formula is composed of 14 traditional Chinese medicine components 

(TCMCs), including raw ephedra, almond, raw gypsum, licorice, Agastache rugosa, Magnolia 

officinalis, AtractylodesLancea, Amomum tsaoko, RhizomaPinelliae, Poriacocos, raw Rheum 

palmatum, raw Astragalus membranaceus, Semen Lepidii, and Paeoniae Radix Rubra. Clinical 

experiments have shown that the HSBD formula exhibits an outstanding effect on improving the 

symptoms of patients and increasing a conversion rate from nucleic acid positive to negative. 

However, most of the current studies on the HSBD formula focus on its pharmacology and 

efficacy, and there is no studies on its quality standards. The current production of the HSBD 

formula is conducted on a small scale with relatively-low requirements for QC, and there is no 

large-scale industrial production. 

[04] The literature "Research on Material Basis of Each Component in Huashibaidu (HSBD) 

Composition for Anti-COVID-19" (Modern Chinese Medicine, No. 3, 2020) discloses a material 

basis of each component in the HSBD Composition. However, a specific QC method for the 

HSBD composition has not been studied. 

SUMMARY 

[05] The technical problem to be solved by the present disclosure is to provide a QC method for 

an HSBD composition, which can provide a data basis for mass production and effectively ensure 
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the stability and controllability of a product quality. 

[06] In order to solve the above technical problem, the present disclosure provides a QC 

method for an HSBD composition, where the HSBD composition mainly includes the following 

components: ephedra, fried bitter almond, raw gypsum, licorice, PogostemonisHerba, Magnolia 

officinalis, bran-fried AtractylodesLancea, fried Amomum tsaoko fruit, RhizomaPinelliae, 

Poriacocos, Rheum palmatum, Astragalus membranaceus, Semen Lepidii, Paeoniae Radix Rubra, 

and an adjuvant; and 

[07] the QC method for an HSBD composition includes: 

[08]  (1) identifying ephedra, licorice, and Magnolia officinalis by thin-layer chromatography 

(TLC); and 

[09]  (2) determining a total anthraquinone content, a free anthraquinone content, a total 

content of ephedrine hydrochloride and pseudoephedrine hydrochloride, and a paeoniflorin 

content in the HSBD composition by high-performance liquid chromatography (HPLC), and 

calculating a combined anthraquinone content, 

[010] where the combined anthraquinone content = the total anthraquinone content - the free 

anthraquinone content. 

[011] As an improvement of the above technical solution, the QC method for an HSBD 

composition further includes: 

[012]  (3) identifying Astragalus membranaceus, Semen Lepidii, Paeoniae Radix Rubra, and 

Rheum palmatum by TLC. 

[013] As an improvement of the above technical solution, a determination method of the total 

anthraquinone content includes: 

[014]  (1) weighing appropriate amounts of aloe emodin, rheinic acid, emodin, chrysophanol, 

and emodin methyl ether, and adding methanol to prepare an anthraquinone reference solution; 

[015] (2) subjecting the HSBD composition to extraction with methanol to prepare a total 

anthraquinone test solution; and 

[016] (3) injecting the anthraquinone reference solution and the total anthraquinone test solution 

into a liquid chromatograph with octadecylsilane-bonded silica gel as a filler, and conducting 

gradient elution with acetonitrile as a mobile phase A and a phosphoric acid aqueous solution as a 

mobile phase B to determine the total anthraquinone content in the HSBD composition. 

[017] As an improvement of the above technical solution, a determination method of the free 

anthraquinone content includes: 

[018] (1) weighing appropriate amounts of aloe emodin, rheinic acid, emodin, chrysophanol, 

and emodin methyl ether, and adding methanol to prepare an anthraquinone reference solution; 

[019] (2) subjecting the HSBD composition to extraction with methanol to prepare a free 
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anthraquinone test solution; and 

[020] (3) injecting the anthraquinone reference solution and the free anthraquinone test solution 

into a liquid chromatograph with octadecylsilane-bonded silica gel as a filler, and conducting 

gradient elution with acetonitrile as a mobile phase A and a phosphoric acid aqueous solution as a 

mobile phase B to determine the free anthraquinone content in the HSBD composition. 

[021] As an improvement of the above technical solution, in both the determination method of 

the total anthraquinone content and the determination method of the free anthraquinone content, 

the following elution program is adopted: 

[022] 0 min to 10 min: mobile phase A: from 35% to 40%, and mobile phase B: from 65% to 

60%; 

[023] 10 min to 38 min: mobile phase A: from 40% to 60%, and mobile phase B: from 60% to 

40%; and 

[024] 38 min to 48 min: mobile phase A: 60%, and mobile phase B: 40%. 

[025] As an improvement of the above technical solution, in the determination method of the 

total anthraquinone content and the determination method of the free anthraquinone content, the 

octadecylsilane-bonded silica gel is used as a filler, and the gradient elution is conducted with 

acetonitrile as a mobile phase A and a 0.1 vol% phosphoric acid aqueous solution as a mobile 

phase B under the following conditions: flow rate: 0.6 mL/min to 1 mL/min, detection wavelength: 

253 nm to 256 nm, and column temperature: 25°C to 35°C. 

[026] As an improvement of the above technical solution, the total anthraquinone test solution is 

prepared as follows: 

[027] adding 0.2 g to 0.5 g of the HSBD composition to an Erlenmeyer flask with a stopper, 

adding 20 mL to 30 mL of methanol, and heating to allow extraction under reflux for 20 min to 30 

min; taking a resulting system out, cooling, weighing, and making up for a weight loss with 

methanol; thoroughly shaking and filtering the system, and taking 10 mL to 15 mL of a subsequent 

filtrate; subjecting the subsequent filtrate to vacuum distillation to dryness to recover the solvent 

and obtain a residue, adding 10 mL to 15 mL of a 8% hydrochloric acid solution to the residue, and 

subjecting a resulting mixture to an ultrasonic treatment for 2 min to 5 min; adding 10 mL to 20 

mL of trichloromethane (TCM), and heating to reflux for 1 h to 3 h; cooling a resulting reflux 

system and transferring to a separatory funnel, washing a vessel for the reluxwith a small amount 

of TCM, and adding the small amount of TCM to the separatory funnel; separating to obtain a 

primary TCM phase and an acide phase, and subjecting the acid phase to extraction with 10 mL to 

15 mL of TCM 2 to 5 times to collect TCM phases and combine with the primary TCM phase; and 

subjecting a combined TCM phase to vacuum distillation todryness to recover the solvent and 

obtain a product; dissolving the product with methanol, transferring a resulting solution to a 10 mL 
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volumetric flask, and adding methanol to a specified scale; and thoroughly shaking, filtering, and 

taking a subsequent filtrate. 

[028] As an improvement of the above technical solution, the free anthraquinone test solution is 

prepared as follows: 

[029] adding 0.2 g to 0.5 g of the HSBD composition to an Erlenmeyer flask with a stopper, 

adding 25 mL to 30 mL of methanol, weighing, and heating to reflux for 20 min to 60 min; taking 

a resulting system out, cooling, weighing once again, and making up for a weight loss with 

methanol; and thoroughly shaking, filtering, and taking a subsequent filtrate. 

[030] As an improvement of the above technical solution, the anthraquinone reference solution 

is prepared as follows: 

[031] weighing 1.581 mg of an aloe emodin reference, 3.017 mg of a rheinic acid reference, 

1.604 mg of an emodin reference, 2.656 mg of a chrysophanol reference, and 5.221 mg of an 

emodin methyl ether reference, adding each of the above to a 100 mL volumetric flask, and adding 

methanol to prepare an aloe emodin stock solution with 15.807 μg of the aloe emodin per mL, a 

rheinic acid stock solution with 30.167 μg of the rheinic acid per mL, an emodin stock solution 

with 16.039 μg of the emodin per mL, a chrysophanol stock solution with 26.563 μg of the 

chrysophanol per mL, and an emodin methyl ether stock solution with 52.213 μg of the emodin 

methyl ether per mL; and accurately pipetting 1 mL of the aloe emodin stock solution, 1 mL of the 

rheinic acid stock solution, 1 mL of the emodin stock solution, 1 mL of the chrysophanol stock 

solution, and 0.1 mL of the emodin methyl ether stock solution to a 10 mL volumetric flask, and 

adding methanol to prepare a mixed solution with 1.581 μg of the aloe emodin, 3.017 μg of the 

rheinic acid, 1.604 μg of the emodin, 2.656 μg of the chrysophanol, and 0.522 μg of the emodin 

methyl ether per mL. 

[032] As an improvement of the above technical solution, a determination method of the total 

content of ephedrine hydrochloride and pseudoephedrine hydrochloride includes: 

[033] (1) weighing an appropriate amount of an ephedrine hydrochloride reference and an 

appropriate amount of a pseudoephedrine hydrochloride reference, and adding methanol to 

prepare an ephedrine reference solution with 10 μg of the ephedrine hydrochloride reference and 

10 μg of the pseudoephedrine hydrochloride reference per mL; 

[034] (2) subjecting the HSBD composition to extraction with a hydrochloric acid solution to 

prepare an ephedrine test solution; and 

[035] (3) injecting the ephedrine reference solution and the ephedrine test solution into a liquid 

chromatograph with polar diethyl ether-linked phenyl-bonded silica gel as a filler, and conducting 

elution with a mixed solution of methanol and a phosphoric acid aqueous solution as a mobile 

phase at a flow rate of 0.6 mL/min to 1 mL/min, a column temperature of 25°C to 35°C, and a 
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detection wavelength of 205 nm to 215 nm to determine the total content of ephedrine 

hydrochloride and pseudoephedrine hydrochloride in the HSBD composition. 

[036] As an improvement of the above technical solution, in the determination method of the 

total content of ephedrine hydrochloride and pseudoephedrine hydrochloride, methanol and a 

phosphoric acid aqueous solution are adopted as mobile phases; and 

[037] the phosphoric acid aqueous solution is a mixed solution of phosphoric acid, diethylamine 

(DEA), triethylamine (TEA), and water, in which a volume fraction of the phosphoric acid is 0.090% 

to 0.094%, a volume fraction of the DEA is 0.01% to 0.04%, and a volume fraction of the TEA is 

0.02% to 0.06%. 

[038] As an improvement of the above technical solution, a determination method of the 

paeoniflorin content includes: 

[039] (1) weighing an appropriate amount of a paeoniflorin reference, and adding methanol to 

prepare a paeoniflorin reference solution with 0.13 mg of the paeoniflorin reference per mL; 

[040] (2) subjecting the HSBD composition to extraction with methanol to prepare a 

paeoniflorin test solution; and 

[041] (3) injecting the paeoniflorin reference solution and the paeoniflorin test solution into a 

liquid chromatograph with octadecyl-bonded silica gel as a filler, and conducting elution with a 

methanol-0.05 mol/L monopotassium phosphate (MKP) aqueous solution as a mobile phase at a 

flow rate of 0.8 mL/min to 1.2 mL/min, a detection wavelength of 225 nm to 230 nm, and a column 

temperature of 30°C to 35°C to determine the paeoniflorin content in the HSBD composition. 

[042] As an improvement of the above technical solution, a TLC identification method for the 

ephedra includes: 

[043] (1) grinding 5 g to 10 g of the HSBD composition, adding 3 mL to 5 mL of a concentrated 

ammonia solution for wetting, adding 25 mL to 30 mL of TCM, and heating to reflux for 0.5 h to 1 

h; and filtering a resulting system, subjecting a filtrate to evaporation to dryness to obtain a residue, 

and dissolving theresidue with 1 mL to 2 mL of methanol to obtain an ephedra test solution; 

[044] (2) taking an ephedrine hydrochloride reference, and adding methanol to prepare an 

ephedra reference solution with 1 mg of the ephedrine hydrochloride reference per mL; and 

[045] (3) spotting 1 μL to 5 μL of each of the ephedra test solution and the ephedra reference 

solution on a same silica gel G TLC plate, and developing with a mixed solution of TCM, 

methanol, and a concentrated ammonia solution in a volume ratio of 20:5:0.5 as a developing 

agent; and taking the silica gel G TLC plate out, air-drying, spraying with a ninhydrin solution, and 

heating until stained spots are clearly visulized, where a spot at a position in a chromatogram of the 

test solution is in the same color as a spot at a corresponding position in a chromatogram of the 

reference solution. 
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[046] As an improvement of the above technical solution, a TLC identification method for the 

licorice includes: 

[047] (1) grinding 5 g to 10 g of the HSBD composition, adding 40 mL to 50 mL of diethyl ether, 

and heating to reflux for 1 h to 2 h; filtering a resulting system to obain an ether solution and a filter 

residue, discardingthe ether solution, dissolving the filter residue with 30 mL to 50 mL of 

methanol, and heating to reflux for 0.5 h to 1.5 h; filtering a resulting reflux system, subjecting a 

filtrate to evaporation to dryness to obtain a  residue, dissolving the residue with 40 mL to 50 mL 

of water, and subjecting a resulting solution to extraction with 20 mL to 40 mL of n-butanol under 

shaking 1 to 3 times to collect n-butanol phases; combining the n-butanol phases, washing a 

combined n-butanol phase with water 1 to 3 times to obtain a n-butanolliquid, and discarding 

resulting aqueous phases; and evaporating the n-butanolliquid to drynessto obtain aproduct, and 

dissolving the product with 5 mL to 10 mL of methanol to obtain a licorice test solution; 

[048] (2) taking 1 g to 3 g of a licorice reference, and preparing a licorice reference solution 

according to the preparation of the licorice test solution in step (1); and 

[049] (3) spotting 2 μL to 5 μL of each of the licorice test solution and the licorice reference 

solution on a same silica gel G TLC plate prepared with a 1% sodium hydroxide solution, and 

developing with a mixed solution of ethyl acetate, formic acid, glacial acetic acid, and water in a 

volume ratio of 15:1:1:2 as a developing agent; and taking the silica gel G TLC plate out, 

air-drying, spraying with a 10% sulfuric acid-ethanol solution, and heating at 100°C to 110°C until 

stained spots are clearly visulized, where a spot at a position in a chromatogram of the test solution 

is in the same color as a spot at a corresponding position in a chromatogram of the reference 

solution. 

[050] As an improvement of the above technical solution, a TLC identification method for the 

Magnolia officinalis includes: 

[051] (1) grinding 5 g to 10 g of the HSBD composition, adding 15 mL to 25 mL of methanol, 

and subjecting a resulting mixture to an ultrasonic treatment for 0.5 h to 1 h; filtering a resulting 

system, subjecting a filtrate to evaporation to dryness to obtain a residue, dissolving the residue 

with 40 mL to 50 mL of water, and subjecting a resulting solution to extraction with 20 mL to 30 

mL of ethyl acetate under shaking 1 to 3 times to collect ethyl acetate phases; and combining the 

ethyl acetate phases, subjecting a combined ethyl acetate phase to evaporation to dryness to obtain 

a product, and dissolving the product with 1 mL to 2 mL of methanol to obtain a Magnolia 

officinalis test solution; 

[052] (2) taking a magnolol reference, and adding methanol to prepare a magnolol reference 

solution with 1 mg of the magnolol reference per mL; and taking a honokiol reference, and adding 

methanol to prepare a honokiol reference solution with 1 mg of the honokiol reference per mL; and 
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[053] (3) spotting 2 μL to 5 μL of each of the Magnolia officinalis test solution, the magnolol 

reference solution, and the honokiol reference solution on a same silica gel G TLC plate, and 

developing with a mixed solution of toluene, ethyl acetate, and methanol in a volume ratio of 

17:3:3 as a developing agent; and taking the silica gel G TLC plate out, air-drying, spraying with a 

5% vanillin-sulfuric acid solution, and heating until stained spots are clearly visulized, where a 

spot at a position in a chromatogram of the test solution is in the same color as a spot at a 

corresponding position in a chromatogram of the reference solution. 

[054] As an improvement of the above technical solution, a TLC identification method for the 

Astragalus membranaceus includes: 

[055] (1) taking 5 g to 10 g of the HSBD composition, adding 25 mL to 30 mL of methanol, and 

subjecting a resulting mixture to an ultrasonic treatment for 0.5 h to 1 h; cooling and filtering a 

resulting system to obtain a filtrate, subjecting the filtrate to evaporation to dryness to obtain a 

residue, dissolving the residue with 20 mL to 30 mL of water, and subjecting a resulting solution to 

extraction with 15 mL to 30 mL of water-saturated n-butanol under shaking 1 to 3 times to 

collectand combine n-butanol phases; washing a combined n-butanol phase with 20 mL to 30 mL 

of an ammonia solution 1 to 3 times to obtain a n-butanol liquid, and discarding resulting ammonia 

phases; and evaporating the n-butanolliquid to dryness to obtain a product, and dissolving the 

product with 1 mL to 3 mL of methanol to obtain an Astragalus membranaceus test solution; 

[056] (2) taking an astragaloside reference, and adding methanol to prepare an Astragalus 

membranaceus reference solution with 1 mg of the astragaloside reference per mL; and 

[057] (3) spotting 5 μL to 8 μL of the Astragalus membranaceus test solution and 2 μL to 3 μL of 

the Astragalus membranaceus reference solution on a same silica gel G TLC plate, and developing 

at 4°C to 10°C with a lower layer ofa mixed solution of TCM, methanol, and water in a volume 

ratio of 13:7:2 as a developing agent; and taking the silica gel G TLC plate out, air-drying, 

spraying with a 10% sulfuric acid-ethanol solution, heating at 100°C to 105°C until stained spots 

are clearly visulized, and observing under ultraviolet (UV) light, where a fluorescent spot at a 

position in a chromatogram of the test solution is in the same color as a fluorescent spot at a 

corresponding position in a chromatogram of the reference solution. 

[058] As an improvement of the above technical solution, a TLC identification method for the 

Semen Lepidii includes: 

[059] (1) grinding 5 g to 10 g of the HSBD composition, adding 20 mL to 30 mL of 70% 

methanol, and subjecting a resulting mixture to an ultrasonic treatment for 0.5 h to 1 h; cooling and 

filtering a resulting system, subjecting a filtrate to evaporation to dryness to obtain a residue, and 

dissolving the residue with 5 mL to 10 mL of water; allowing a resulting solution to pass through a 

D101 macroporous resin column, eluting with water until an eluate is colorless, eluting with 70% 
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methanol until an eluate is colorless, and collecting an 70% methanol eluate; and subjecting the 70% 

methanol eluate to evaporation to dryness, and dissolving a residue with 1 mL to 2 mL of methanol 

to obtain a Semen Lepidii test solution; 

[060] (2) taking a quercetin-3-O-β-D-glucose-7-O-β-D-gentiobioside reference, and adding 30% 

methanol to prepare a Semen Lepidii reference solution with 0.1 mg of the 

quercetin-3-O-β-D-glucose-7-O-β-D-gentiobioside reference per mL; and 

[061] (3) spotting 1 μL to 5 μL of each of the Semen Lepidii test solution and the Semen Lepidii 

reference solution on a same polyamide (PA) film, and developing with a mixed solution of ethyl 

acetate, methanol, and water in a volume ratio of 7:2:1 as a developing agent; and taking the PA 

film out, air-drying, spraying with a 2% aluminum chloride-ethanol solution, hot air-drying, and 

observing under UV light, where a fluorescent spot at a position in a chromatogram of the test 

solution is in the same color as a fluorescent spot at a corresponding position in a chromatogram of 

the reference solution. 

[062] As an improvement of the above technical solution, a TLC identification method for the 

Paeoniae Radix Rubra includes: 

[063] (1) grinding 3 g to 5 g of the HSBD composition, adding 25 mL to 40 mL of methanol, and 

subjecting a resulting mixture to an ultrasonic treatment for 0.5 h to 1 h; and filtering a resulting 

system, subjecting a filtrate to evaporation to dryness to obtain a residue, and dissolving the 

residue with 1 mL to 2 mL of methanol to obtain a Paeoniae Radix Rubra test solution; 

[064] (2) taking a paeoniflorin reference, and adding methanol to prepare a Paeoniae Radix 

Rubra reference solution with 1 mg of the paeoniflorin reference per mL; and 

[065] (3) spotting 2 μL to 5 μL of each of the Paeoniae Radix Rubra test solution and the 

Paeoniae Radix Rubra reference solution on a same silica gel G TLC plate, and developing with a 

mixed solution of TCM, ethyl acetate, methanol, and formic acid in a volume ratio of 40:5:10:0.2 

as a developing agent; and taking the silica gel G TLC plate out, air-drying, spraying with a 5% 

vanillin-sulfuric acid solution, and heating until stained spots are clearly visulized, where a spot at 

a position in a chromatogram of the test solution is in the same color as a spot at a corresponding 

position in a chromatogram of the reference solution. 

[066] As an improvement of the above technical solution, a TLC identification method for the 

Rheum palmatum includes: 

[067] (1) grinding 5 g to 10 g of the HSBD composition, adding 20 mL to 30 mL of methanol, 

and subjecting a resulting mixture to an ultrasonic treatment for 20 min to 30 min; filtering a 

resulting system, and taking 3 mL to 10 mL of a filtrate; subjecting the filtrate to evaporation to 

dryness to obtain a residue, dissolving the residue with 5 mL to 15 mL of water, adding 1 mL to 3 

mL of hydrochloric acid, and heating to reflux for 20 min to 60 min; immediately cooling a 
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resulting reflux system, and subjecting the reaction system to extraction with 20 mL to 30 mL of 

diethyl ether under shaking 2 to 3 times to collect diethyl ether phases; and combining the diethyl 

ether phases, subjecting a combined diethyl ether phase to evaporation to dryness to obtain a 

product, and dissolving product with 1 mL to 3 mL of TCM to obtain a Rheum palmatum test 

solution; 

[068] (2) taking 0.1 g of a Rheum palmatum reference, and preparing a Rheum palmatum 

reference solution according to the preparation of the Rheum palmatum test solution in step (1); 

and 

[069] (3) spotting 1 μL to 5 μL of each of the Rheum palmatum test solution and the Rheum 

palmatum reference solution on a same silica gel H TLC plate, and developing with an upper layer 

of a mixed solution of petroleum ether, ethyl formate, and formic acid in a volume ratio of 15:5:1 

as a developing agent; and taking the silica gel H TLC plate out, air-drying, and observing under 

UV light, where a fluorescent spot at a position in a chromatogram of the test solution is in the 

same color as a fluorescent spot at a corresponding position in a chromatogram of the reference 

solution. 

[070] As an improvement of the above technical solution, the HSBD composition mainly 

includes the following components: 3 to 60 parts of the ephedra, 4.5 to 90 parts of the fried bitter 

almond, 7.5 to 150 parts of the raw gypsum, 1.5 to 30 parts of the licorice, 5 to 100 parts of the 

PogostemonisHerba, 5 to 100 parts of the Magnolia officinalis, 7.5 to 150 parts of the bran-fried 

AtractylodesLancea, 5 to 100 parts of the fried Amomum tsaoko fruit, 4.5 to 90 parts of the 

RhizomaPinelliae, 7.5 to 150 parts of the Poriacocos, 2.5 to 50 parts of the Rheum palmatum, 5 to 

100 parts of the Astragalus membranaceus, 5 to 100 parts of the Semen Lepidii, 5 to 100 parts of 

the Paeoniae Radix Rubra, and an appropriate amount of the adjuvant; and 

[071] the HSBD composition is prepared into a traditional Chinese medicine preparation in a 

form selected from the group consisting of a granule, a decoction, a powder, a capsule, an oral 

liquid, a tablet, and a pill. 

[072] The implementation of the present disclosure has the following beneficial effects: 

[073] 1. In the present disclosure, based on the research of a molecular action mechanism of the 

HSBD composition, the analysis of specific conditions of mass production, and the large amount 

of experimental investigation, the ephedra, licorice, Magnolia officinalis, Astragalus 

membranaceus, Semen Lepidii, Paeoniae Radix Rubra, and Rheum palmatum are identified by 

TLC, and the contents of combined anthraquinone, ephedrine hydrochloride, pseudoephedrine 

hydrochloride, and paeoniflorin are determined. Through the determination of the above aspects, a 

data basis is provided for the QC of mass production of the HSBD composition. 

[074] 2. The determination method of each component in the HSBD composition of the present 
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disclosure has excellent specificity and durability, and the accuracy and stability of the 

determination method can meet the requirements of large-scale production, which provides a 

prominent basis for ensuring the stability of the active components in the HSBD composition. 

[075] 3. Each of the TLC identification methods in the present disclosure has prominent 

resolution, no interference by a negative sample, feasibility, short developing time, convenient 

observation, strong specificity, and excellent reproducibility, and can well control a quality of a 

drug in a mass production process. 

 

BRIEF DESCRIPTION OF THE DRAWINGS 

[076] FIG. 1 is an HPLC spectrum of an anthraquinone reference solution, where peak 1 is an 

aloe emodin peak, peak 2 is a rheinic acid peak, peak 3 is an emodin peak, peak 4 is a chrysophanol 

peak, and peak 5 is an emodin methyl ether peak; 

[077] FIG. 2 is an HPLC spectrum of a free anthraquinone negative sample solution; 

[078] FIG. 3 is an HPLC spectrum of a total anthraquinone negative sample solution; 

[079] FIG. 4 is an HPLC spectrum of a free anthraquinone test solution, where peak 1 is an aloe 

emodin peak, peak 2 is a rheinic acid peak, peak 3 is an emodin peak, peak 4 is a chrysophanol 

peak, and peak 5 is an emodin methyl ether peak; 

[080] FIG. 5 is an HPLC spectrum of a total anthraquinone test solution, where peak 1 is an aloe 

emodin peak, peak 2 is a rheinic acid peak, peak 3 is an emodin peak, peak 4 is a chrysophanol 

peak, and peak 5 is an emodin methyl ether peak; 

[081] FIG. 6 is a standard curve of an aloe emodin reference during the determination of a free 

anthraquinone content; 

[082] FIG. 7 is a standard curve of a rheinic acid reference during the determination of a free 

anthraquinone content; 

[083] FIG. 8 is a standard curve of an emodin reference during the determination of a free 

anthraquinone content; 

[084] FIG. 9 is a standard curve of a chrysophanol reference during the determination of a free 

anthraquinone content; 

[085] FIG. 10 is a standard curve of an emodin methyl ether reference during the determination 

of a free anthraquinone content; 

[086] FIG. 11 is a standard curve of an aloe emodin reference during the determination of a total 

anthraquinone content; 

[087] FIG. 12 is a standard curve of a rheinic acid reference during the determination of a total 

anthraquinone content; 

[088] FIG. 13 is a standard curve of an emodin reference during the determination of a total 
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anthraquinone content; 

[089] FIG. 14 is a standard curve of a chrysophanol reference during the determination of a total 

anthraquinone content; 

[090] FIG. 15 is a standard curve of an emodin methyl ether reference during the determination 

of a total anthraquinone content; 

[091] FIG. 16 shows HPLC spectra of an ephedrine reference in different mobile phases; 

[092] FIG. 17 is an HPLC spectrum of an ephedra negative sample solution; 

[093] FIG. 18 is an HPLC spectrum of an ephedrine reference solution, where peak 1 is an 

ephedrine hydrochloride peak and peak 2 is a pseudoephedrine hydrochloride peak; 

[094] FIG. 19 is an HPLC spectrum of an ephedrine test solution, where peak 1 is an ephedrine 

hydrochloride peak and peak 2 is a pseudoephedrine hydrochloride peak; 

[095] FIG. 20 is a standard curve of ephedrine hydrochloride in an ephedrine reference; 

[096] FIG. 21 is a standard curve of pseudoephedrine hydrochloride in an ephedrine reference; 

[097] FIG. 22 is an HPLC spectrum of a Paeonia lactiflora negative sample solution; 

[098] FIG. 23 is an HPLC spectrum of a paeoniflorin reference solution, where peak 1 is a 

paeoniflorin peak; 

[099] FIG. 24 is an HPLC spectrum of a paeoniflorin test solution, where peak 1 is a 

paeoniflorin peak; 

[0100] FIG. 25 is a standard curve of a paeoniflorin reference; 

[0101] FIG. 26 is a TLC chromatogram of ephedra, where 1 to 3 are for different batches of the 

HSBD composition, 4 is for an ephedra reference, and 5 is for an ephedra-deficient negative 

sample; 

[0102] FIG. 27 is a TLC chromatogram of ephedra at 21.1°C, where 1 to 3 are for different 

batches of the HSBD composition and 4 is for an ephedra reference; 

[0103] FIG. 28 is a TLC chromatogram of ephedra at 6.4°C, where 1 to 3 are for different batches 

of the HSBD composition and 4 is for an ephedra reference; 

[0104] FIG. 29 is a TLC chromatogram of ephedra at a relative humidity of 36%, where 1 to 3 are 

for different batches of the HSBD composition and 4 is for an ephedra reference; 

[0105] FIG. 30 is a TLC chromatogram of ephedra at a relative humidity of 79%, where 1 to 3 are 

for different batches of the HSBD composition and 4 is for an ephedra reference; 

[0106] FIG. 31 is a TLC chromatogram of ephedra at different spotting amounts, where 1 to 5 

correspond to spotting amounts of 1 μL, 2 μL, 3 μL, 5 μL, and 10 μL of an ephedra reference 

solution, respectively, and 6 to 10 correspond to spotting amounts of 1 μL, 2 μL, 3 μL, 5 μL, and 

10 μL of an ephedra test solution, respectively; 

[0107] FIG. 32 is a TLC chromatogram of ephedra at a PUKE silica gel G plate, where 1 to 3 are 
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for different batches of the HSBD composition and 4 is for an ephedra reference; 

[0108] FIG. 33 is a TLC chromatogram of ephedra at a Merck silica gel G plate, where 1 to 3 are 

for different batches of the HSBD composition and 4 is for an ephedra reference; 

[0109] FIG. 34 is a TLC chromatogram of licorice, where 1 to 3 are for different batches of the 

HSBD composition, 4 is for a licorice reference, and 5 is for a licorice-deficient negative sample; 

[0110] FIG. 35 is a TLC chromatogram of licorice at 21.1°C, where 1 to 3 are for different 

batches of the HSBD composition and 4 is for a licorice reference; 

[0111] FIG. 36 is a TLC chromatogram of licorice at 6.4°C, where 1 to 3 are for different batches 

of the HSBD composition and 4 is for a licorice reference; 

[0112] FIG. 37 is a TLC chromatogram of licorice at a relative humidity of 36%, where 1 to 3 are 

for different batches of the HSBD composition and 4 is for a licorice reference; 

[0113] FIG. 38 is a TLC chromatogram of licorice at a relative humidity of 79%, where 1 to 3 are 

for different batches of the HSBD composition and 4 is for a licorice reference; 

[0114] FIG. 39 is a TLC chromatogram of licorice at different spotting amounts, where 1 to 5 

correspond to spotting amounts of 2 μL, 4 μL, 6 μL, 8 μL, and 10 μL of a licorice test solution, 

respectively, and 6 to 10 correspond to spotting amounts of 2 μL, 4 μL, 6 μL, 8 μL, and 10 μL of a 

licorice reference solution, respectively; 

[0115] FIG. 40 is a TLC chromatogram of licorice at a PUKE silica gel G plate, where 1 to 3 are 

for different batches of the HSBD composition and 4 is for a licorice reference; 

[0116] FIG. 41 is a TLC chromatogram of licorice at a Merck silica gel G plate, where 1 to 3 are 

for different batches of the HSBD composition and 4 is for a licorice reference; 

[0117] FIG. 42 is a TLC chromatogram of Magnolia officinalis, where 1 to 3 are for different 

batches of the HSBD composition, 4 is for a magnolol reference, 5 is for a honokiol reference, and 

6 is for a Magnolia officinalis-deficient negative sample; 

[0118] FIG. 43 is a TLC chromatogram of Magnolia officinalis at 26.1°C, where 1 to 3 are for 

different batches of the HSBD composition, 4 is for a magnolol reference, and 5 is for a honokiol 

reference; 

[0119] FIG. 44 is a TLC chromatogram of Magnolia officinalis at 3.1°C, where 1 to 3 are for 

different batches of the HSBD composition, 4 is for a magnolol reference, and 5 is for a honokiol 

reference; 

[0120] FIG. 45 is a TLC chromatogram of Magnolia officinalis at a relative humidity of 36%, 

where 1 to 3 are for different batches of the HSBD composition, 4 is for a magnolol reference, and 

5 is for a honokiol reference; 

[0121] FIG. 46 is a TLC chromatogram of Magnolia officinalis at a relative humidity of 78%, 

where 1 to 3 are for different batches of the HSBD composition, 4 is for a magnolol reference, and 
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5 is for a honokiol reference; 

[0122] FIG. 47 is a TLC chromatogram of Magnolia officinalis at different spotting amounts, 

where 1 to 4 correspond to spotting amounts of 2 μL, 4 μL, 6 μL, and 8 μL of a Magnolia 

officinalis test solution, respectively, 5 to 8 correspond to spotting amounts of 2 μL, 4 μL, 6 μL, 

and 8 μL of a magnolol reference solution, respectively, and 9 to 12 correspond to spotting 

amounts of 2 μL, 4 μL, 6 μL, and 8 μL of a honokiol reference solution; 

[0123] FIG. 48 is a TLC chromatogram of Magnolia officinalis at a PUKE silica gel G plate, 

where 1 to 3 are for different batches of the HSBD composition, 4 is for a magnolol reference, and 

5 is for a honokiol reference; 

[0124] FIG. 49 is a TLC chromatogram of Magnolia officinalis at a Haiyang silica gel G plate, 

where 1 to 3 are for different batches of the HSBD composition, 4 is for a magnolol reference, and 

5 is for a honokiol reference; 

[0125] FIG. 50 is a TLC chromatogram of Astragalus membranaceus, where 1 to 3 are for 

different batches of the HSBD composition, 4 is for an Astragalus membranaceus reference, and 5 

is for an Astragalus membranaceus-deficient negative sample; 

[0126] FIG. 51 is a TLC chromatogram of Astragalus membranaceus at 25°C, where 1 to 3 are 

for different batches of the HSBD composition and 4 is for an Astragalus membranaceus 

reference; 

[0127] FIG. 52 is a TLC chromatogram of Astragalus membranaceus at 9°C, where 1 to 3 are for 

different batches of the HSBD composition and 4 is for an Astragalus membranaceus reference; 

[0128] FIG. 53 is a TLC chromatogram of Astragalus membranaceus at a relative humidity of 

41%, where 1 to 3 are for different batches of the HSBD composition and 4 is for an Astragalus 

membranaceus reference; 

[0129] FIG. 54 is a TLC chromatogram of Astragalus membranaceus at a relative humidity of 

92%, where 1 to 3 are for different batches of the HSBD composition and 4 is for an Astragalus 

membranaceus reference; 

[0130] FIG. 55 is a TLC chromatogram of Astragalus membranaceus at different spotting 

amounts, where 1 to 3 correspond to spotting amounts of 3 μL, 5 μL, and 8 μL of an Astragalus 

membranaceus test solution, respectively, and 4 to 6 correspond to spotting amounts of 2 μL, 3 μL, 

and 5 μL of an Astragalus membranaceus reference solution, respectively; 

[0131] FIG. 56 is a TLC chromatogram of Astragalus membranaceus at a Haiyang silica gel G 

plate, where 1 to 3 are for different batches of the HSBD composition and 4 is for an Astragalus 

membranaceus reference; 

[0132] FIG. 57 is a TLC chromatogram of Astragalus membranaceus at a Yinlong silica gel G 

plate, where 1 to 3 are for different batches of the HSBD composition and 4 is for an Astragalus 
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membranaceus reference; 

[0133] FIG. 58 is a TLC chromatogram of Semen Lepidii, where 1 to 3 are for different batches of 

the HSBD composition, 4 is for a Semen Lepidii reference, and 5 is for a Semen Lepidii-deficient 

negative sample; 

[0134] FIG. 59 is a TLC chromatogram of Semen Lepidii at 25°C, where 1 to 3 are for different 

batches of the HSBD composition and 4 is for a Semen Lepidii reference; 

[0135] FIG. 60 is a TLC chromatogram of Semen Lepidii at 9°C, where 1 to 3 are for different 

batches of the HSBD composition and 4 is for a Semen Lepidii reference; 

[0136] FIG. 61 is a TLC chromatogram of Semen Lepidii at a relative humidity of 41%, where 1 

to 3 are for different batches of the HSBD composition and 4 is for anSemen Lepidii reference; 

[0137] FIG. 62 is a TLC chromatogram of Semen Lepidii at a relative humidity of 92%, where 1 

to 3 are for different batches of the HSBD composition and 4 is for a Semen Lepidii reference; 

[0138] FIG. 63 is a TLC chromatogram of Semen Lepidii at different spotting amounts, where 1 to 

3 correspond to spotting amounts of 1 μL, 2 μL, and 3 μL of a Semen Lepidii reference solution, 

respectively, and 4 to 6 correspond to spotting amounts of 1 μL, 2 μL, and 3 μL of a Semen Lepidii 

test solution, respectively; 

[0139] FIG. 64 is a TLC chromatogram of Paeoniae Radix Rubra, where 1 to 3 are for different 

batches of the HSBD composition, 4 is for a Paeoniae Radix Rubra reference, and 5 is for a 

Paeoniae Radix Rubra-deficient negative sample; 

[0140] FIG. 65 is a TLC chromatogram of Paeoniae Radix Rubra at 21.1°C, where 1 to 3 are for 

different batches of the HSBD composition and 4 is for a Paeoniae Radix Rubra reference; 

[0141] FIG. 66 is a TLC chromatogram of Paeoniae Radix Rubra at 6.4°C, where 1 to 3 are for 

different batches of the HSBD composition and 4 is for a Paeoniae Radix Rubra reference; 

[0142] FIG. 67 is a TLC chromatogram of Paeoniae Radix Rubra at a relative humidity of 36%, 

where 1 to 3 are for different batches of the HSBD composition and 4 is for a Paeoniae Radix 

Rubra reference; 

[0143] FIG. 68 is a TLC chromatogram of Paeoniae Radix Rubra at a relative humidity of 79%, 

where 1 to 3 are for different batches of the HSBD composition and 4 is for a Paeoniae Radix 

Rubra reference; 

[0144] FIG. 69 is a TLC chromatogram of Paeoniae Radix Rubra at different spotting amounts, 

where 1 to 5 correspond to spotting amounts of 1 μL, 2 μL, 3 μL, 5 μL, and 10 μL of a Paeoniae 

Radix Rubra reference solution, respectively, and 6 to 10 correspond to spotting amounts of 1 μL, 

2 μL, 3 μL, 5 μL, and 10 μL of a Paeoniae Radix Rubra test solution, respectively; 

[0145] FIG. 70 is a TLC chromatogram of Paeoniae Radix Rubra at a PUKE silica gel G plate, 

where 1 to 3 are for different batches of the HSBD composition and 4 is for a Paeoniae Radix 
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Rubra reference; 

[0146] FIG. 71 is a TLC chromatogram of Paeoniae Radix Rubra at a Merck silica gel G plate, 

where 1 to 3 are for different batches of the HSBD composition and 4 is for a Paeoniae Radix 

Rubra reference; 

[0147] FIG. 72 is a TLC chromatogram of Rheum palmatum, where 1 to 3 are for different 

batches of the HSBD composition, 4 is for a Rheum palmatum reference, and 5 is for a Rheum 

palmatum-deficient negative sample; 

[0148] FIG. 73 is a TLC chromatogram of Rheum palmatum at 26.1°C, where 1 to 3 are for 

different batches of the HSBD composition and 4 is for a Rheum palmatum reference; 

[0149] FIG. 74 is a TLC chromatogram of Rheum palmatum at 3.1°C, where 1 to 3 are for 

different batches of the HSBD composition and 4 is for a Rheum palmatum reference; 

[0150] FIG. 75 is a TLC chromatogram of Rheum palmatum at a relative humidity of 36%, where 

1 to 3 are for different batches of the HSBD composition and 4 is for a Rheum palmatum reference; 

[0151] FIG. 76 is a TLC chromatogram of Rheum palmatum at a relative humidity of 78%, where 

1 to 3 are for different batches of the HSBD composition and 4 is for a Rheum palmatum reference; 

[0152] FIG. 77 is a TLC chromatogram of Rheum palmatum at different spotting amounts, where 

1 to 5 correspond to spotting amounts of 1 μL, 2 μL, 3 μL, 5 μL, and 10 μL of a Rheum palmatum 

test solution, respectively, and 6 to 10 correspond to spotting amounts of 1 μL, 2 μL, 3 μL, 5 μL, 

and 10 μL of a Rheum palmatum reference solution, respectively; 

[0153] FIG. 78 is a TLC chromatogram of Rheum palmatum at a PUKE silica gel H plate, where 

1 to 3 are for different batches of the HSBD composition and 4 is for a Rheum palmatum reference; 

and 

[0154] FIG. 79 is a TLC chromatogram of Rheum palmatum at a Yinlong silica gel H plate, where 

1 to 3 are for different batches of the HSBD composition and 4 is for a Rheum palmatum reference. 

 

DETAILED DESCRIPTION 

[0155] To make the objectives, technical solutions, and advantages of the present disclosure 

clearer, the present disclosure will be further described in detail in combination with the 

accompanying drawings and specific embodiments. 

[0156] The HSBD composition of the present disclosure mainly includes the following 

components: ephedra, fried bitter almond, raw gypsum, licorice, PogostemonisHerba, Magnolia 

officinalis, bran-fried AtractylodesLancea, fried Amomum tsaoko fruit, RhizomaPinelliae, 

Poriacocos, Rheum palmatum, Astragalus membranaceus, Semen Lepidii, and Paeoniae Radix 

Rubra. 

[0157] In the HSBD composition of the present disclosure, the ephedra, PogostemonisHerba, and 
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gypsum serve as sovereign TCMCs. The ephedra and PogostemonisHerba are hard, bitter, warm, 

and aromatic, and can relieve exterior syndrome, suppress asthma, and remove dampness for 

regulating stomach. The gypsum is hard, sweet, and cold, and can clear stagnated heat from the 

lung and stomach and promote the secretion of saliva or body fluid. The three sovereign TCMCs 

complement each other to achieve the effects of relieving exterior syndrome, dissipating coldness, 

resolving dampness with aromatics, clearing heat, and relieving dyspnea. The fried bitter almond, 

RhizomaPinelliae, Magnolia officinalis, bran-fried AtractylodesLancea, fried Amomum tsaoko 

fruit, and Poriacocos serve as ministerial TCMCs. The fried bitter almond, RhizomaPinelliae, and 

Magnolia officinalis are hard, bitter, and warm, and can promote the circulation of qi, calm the 

adverse-rising energy, open knots, and calm asthma. The bran-fried AtractylodesLancea and fried 

Amomum tsaoko fruit are pungent, bitter, and warm, and can enter the spleen and stomach 

meridians to eliminate dampness, strengthen spleen, and break knots caused by anger. The 

Poriacocos can promote diuresis and strengthen spleen. The six ministerial TCMCs together assist 

with the sovereign TCMCs to achieve the effects of eliminating dampness, strengthening spleen, 

promoting qi circulation, removing meridian obstruction, free coursing, and expelling evil spirits. 

The Astragalus membranaceus, Paeoniae Radix Rubra, Semen Lepidii, and Rheum palmatum 

serve as adjuvant TCMCs. The Astragalus membranaceus is sweet and warm, and can invigorate 

the lung and spleen. The Paeoniae Radix Rubra is bitter and slightly cold, and can cool blood and 

dissipate blood stasis, which is used to treat blood stasis caused by damage of healthy qi and 

stagnation of qi at a later stage of the epidemic. The Semen Lepidii is hard and cold, and can assist 

with the sovereign TCM component gypsum to clear lung heat and promote diuresis, thereby 

preventing or treating wet lung (pulmonary edema) lesions. The Rheum palmatum is bitter and 

cold, and can enter large intestinal meridians for bowel-relaxing. Due to the theory of "lung and 

large intestine being interior-exteriorly related", the Rheum palmatum can assist with the 

sovereign TCM component gypsum to clear lung heat, and can also assist with the Paeoniae Radix 

Rubra to promote blood circulation and cool blood. The four adjuvantTCMCs can achieve the 

effects of caring for healthy qi, purging heat, cooling blood, and promoting blood circulation to 

remove blood stasis. The licorice serves as a conductant TCM component, and is sweet and neutral. 

The licorice can reconcile the TCMCs, and the combination of Paeoniae Radix Rubra and 

licoriceis adopted with reference to a peony and licorice decoction to alleviate acute 

symptoms.Thus, the HSBD composition can play the roles of relieving exterior syndrome, 

resolving dampness, clearing heat, relieving dyspnea, invigorating qi, and dissipating blood stasis. 

[0158] It has been clinically found that patients with severe COVID-19 pneumonia have the 

following characteristics: (1) There is unsurfaced fever difficult to cure, or medium and low fever, 

or even no fever. (2) Dyspnea and fatigue are also the main manifestations. (3) Digestive system 
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symptoms such as poor appetite, loose stool, and diarrhea are common. (4) A tongue coat is thick 

and greasy. The above characteristics are in line with the characteristics of dampness evil 

pathopoiesis: heavy turbidity, obstructing qi and damaging yang, viscosity, and downward trend. 

The dampness evil can cause a disease alone or a disease accompanied by cold and heat that are 

manifested as cold-dampness and dampness-heat, where the heat can be caused by dryness or can 

be caused by dampness evil and persistent depression. The dampness evil, cold-dampness, and 

dampness-heat each can cooperate with an epidemic toxin to cause a disease, which is common in 

light cold-dampness stagnating in the lung, dampness-heat accumulating in the lung, ordinary 

dampness-toxin stagnating in the lung, and cold-dampness obstructing the lung. If untreated 

timely, mistreated, or allowed to develop, the disease will hurt the ying blood, reverse the 

transmission to pericardium, and evolve into severe COVID-19 pneumonia. Therefore, it is 

believed that the COVID-19 pneumonia is prominently manifested as "dampness toxin epidemic", 

which is located in the lung and closely related to the spleen, and has the pathological 

characteristics of cold-heat jumble and deficiency-excess mixing and the pathological factors of 

toxin, dampness, heat, cold, stasis, and deficiency. For the pneumonia, the epidemic toxin is a 

foundation, and the core pathogenesis is a combination of epidemic toxin and dampness evil, 

which can be accompanied by the invasion of cold and heat into the body, the obstruction of chest 

and lung, the ascending and descending disorder of qi activity, the stasis of blood vessels, and the 

deficiency of both qi and yin. The COVID-19 pneumonia has a complex pathological mechanism 

involving various pathological factors. 

[0159] The COVID-19 pneumonia is mainly caused by a lesion in the lung and involves the 

spleen and stomach, and its core pathogenesis is dampness toxin and stagnation of qi. A course of 

the COVID-19 pneumonia can be divided into an early stage, a middle stage, a severe stage, and a 

recovery stage, and can be subjected to syndrome differentiation-based treatment accordingly, 

including: resolving dampness and promoting circulation of qi, dispelling filth and detoxification, 

clearing lung and eliminating phlegm, promoting blood circulation to remove blood stasis, 

bowel-relaxing, and replenishing healthy qi. Therefore, the compatibility of the HSBD 

composition of the present disclosure is based on the core pathogenesis, and the HSBD 

composition has the main therapeutic effects of relieving exterior syndrome, resolving dampness, 

clearing heat, relieving dyspnea, and detoxifying and also has the auxiliary effects of removing 

blood stasis, dredging collaterals, invigorating qi, and nourishing yin. The combination of 

epidemic toxin and cold-dampness causes aversion to cold with fever, which is preferably treated 

by relieving exterior syndrome, resolving dampness, and detoxifying; the combination of 

epidemic toxin and dampness-heat causes loose stool and fatigue, which is preferably treated by 

clearing heat, resolving dampness, invigorating qi, and nourishing yin; and when there are 
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symptoms such as obstruction of chest and lung, dyspnea, chest tightness, and shortness of breath, 

it is preferably treated by relieving dyspnea, removing blood stasis, and dredging collaterals. 

[0160] The HSBD composition of the present disclosure can handle the integrated core 

pathogenesis of TCM treatment in the "Scheme for Diagnosis and Treatment of 2019 Novel 

Coronavirus Pneumonia (The 5th Trial Edition)", including coexisted warm-heat and dampness, 

impaired dispersing and descending of lung, obstruction of lung qi, turbid dampness, and 

stagnation of lung by heat; and the HSBD composition mainly has the effects of resolving 

dampness, promoting circulation of qi, freeing lung, relieving asthma, clearing heat and phlegm, 

invigorating qi, and promoting blood circulation. Previous clinical observations have shown that 

the HSBD composition of the present disclosure can improve the clinical symptoms of severe 

COVID-19 pneumonia. For severe patients, the HSBD composition of the present disclosure can 

significantly alleviate the main symptoms such as cough, fatigue, thirst, and vomiting. When used 

in combination with Western medicine, the HSBD composition of the present disclosure can 

shorten a cure time, significantly improve a respiratory function of a patient, and shorten the time 

to get out of oxygen uptake.For ordinary patients, the HSBD composition of the present disclosure 

can significantly alleviate the fever symptoms and can also improve the symptoms such as appetite 

decrease and chest distress.The HSBD composition of the present disclosure can significantly 

improve the clinical symptoms such as cough, fatigue, thirst, and vomiting of severe and ordinary 

COVID-19 pneumonia, and thus has become a drug urgently needed in the current epidemic 

situation for treating severe and ordinary COVID-19 pneumonia. 

[0161] Preferably, the HSBD composition includes the following components: 

[0162] 3 to 60 parts of the ephedra, 4.5 to 90 parts of the fried bitter almond, 7.5 to 150 parts of the 

raw gypsum, 1.5 to 30 parts of the licorice, 5 to 100 parts of the PogostemonisHerba, 5 to 100 parts 

of the Magnolia officinalis, 7.5 to 150 parts of the bran-fried AtractylodesLancea, 5 to 100 parts of 

the fried Amomum tsaoko fruit, 4.5 to 90 parts of the RhizomaPinelliae, 7.5 to 150 parts of the 

Poriacocos, 2.5 to 50 parts of the Rheum palmatum, 5 to 100 parts of the Astragalus 

membranaceus, 5 to 100 parts of the Semen Lepidii, 5 to 100 parts of the Paeoniae Radix Rubra, 

and an appropriate amount of the adjuvant. 

[0163] The HSBD composition is prepared into a TCM preparation in a form selected from the 

group consisting of a granule, a decoction, a powder, a capsule, an oral liquid, a tablet, and a pill. 

[0164] The present disclosure provides a QC method for an HSBD composition, which can 

achieve a prominent detection effect on an HSBD composition of any dosage form. In the set 

process of the QC method of the present disclosure, the two aspects of identification and content 

determination of components in an HSBD composition are considered. 

[0165] Specifically, for an identification method: 
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[0166] In a research process, the inventors use a molecular docking technique to analyze a 

relationship of each component in the HSBD composition with key targets for invasion, 

replication, assembly, and shedding and transfer of COVID-19 and key targets causing lung injury 

and inflammatory response of a host. Analysis results show that: The ephedra can respond to 

targets TMPRSS2, TACE, and AAK1 (virus invasion and endocytosis regulation) for inhibiting 

virus invasion and shedding and key targets VEGFR2 (vascular permeability) and ALK5 (vascular 

permeability and pulmonary fibrosis) for tissue damage caused by the virus invasion into a host. 

The licorice can respond to targets FURIN (virus invasion and endocytosis regulation), TACE, 

and AAK1 for inhibiting virus invasion and shedding and key targets sPLA2, AMPK (oxidative 

stress and inflammation), CCR2 (inflammation), p38αMAPK (inflammation and apoptosis), 

VEGFR2, and ALK5 for tissue damage caused by the virus invasion into a host. The Magnolia 

officinalis can respond to a target AAK1 for inhibiting virus invasion and shedding and key targets 

AMPK, VEGFR2, and ALK5 for tissue damage caused by the virus invasion into a host. The 

Rheum palmatum can respond to a target TMPRSS2 for inhibiting virus invasion and shedding and 

key targets AMPK, VEGFR2, and ALK5 for tissue damage caused by the virus invasion into a 

host. The Astragalus membranaceus can respond to a key target VEGFR2 for tissue damage 

caused by the virus invasion into a host. The Paeoniae Radix Rubra can respond to targets Mpro 

and ACE2. Through the actions of the above components on the above targets, the HSBD 

composition plays an anti-COVID-19 role. It can be known that the ephedra, licorice, and 

Magnolia officinalis can respond to a lot of targets to effectively inhibit the invasion, assembly, 

and shedding and transfer of the virus, and thus are core TCMCs. The Astragalus membranaceus, 

Semen Lepidii, Paeoniae Radix Rubra, and Rheum palmatum can only respond to few targets, but 

are also of great significance for anti-COVID-19. Therefore, from the perspective of efficacy, the 

ephedra, licorice, and Magnolia officinalis should be preferentially identified by TLC and the 

Astragalus membranaceus, Semen Lepidii, Paeoniae Radix Rubra, and Rheum palmatum can also 

be identified by TLC to establish a perfect identification method, which can provide a solid data 

basis for the quality monitoring of an HSBD composition. 

[0167] In summary, on the basis of considering the above factors, the ephedra, licorice, Magnolia 

officinalis, Astragalus membranaceus, Semen Lepidii, Paeoniae Radix Rubra, and Rheum 

palmatum are identified by TLC in the present disclosure to establish a perfect identification 

method, which can provide a data basis for the quality monitoring of an HSBD composition. 

[0168] For a content determination method: In a research process, the inventors use a molecular 

docking technique to conduct further investigation, and investigation results show that apigenin, 

3-methoxyherbacetin, 3,5,4'-trihydroxy-8-methoxyflavone, and kaempferol in the ephedra have 

an impact on the above targets; rheinic acid, emodin methyl ether, 
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6-hydroxymusizin-8-O-β-D-glucoside, procyanidin B1-3'-O-gallate, and aloe emodin in the 

Rheum palmatum have an impact on the above targets; and baicalein and baicalin in the Paeoniae 

Radix Rubra have an impact on the above targets. Therefore, the detection of components related 

to ephedra, Rheum palmatum, and Paeoniae Radix Rubra is a key means to achieve the QC of the 

HSBD composition. 

[0169] In addition, the ephedra in the HSBD composition mainly plays the roles of dispersing of 

Lung Qi, resolving phlegm, and relieving cough; and according to the principle of the TCM 

formula, the ephedra is a sovereign TCM component and plays an important role in the formula. 

Ephedrine introduced by the ephedra is volatile and easily lost during a mass production process. 

Therefore, the contents of ephedrine hydrochloride and pseudoephedrine hydrochloride in the 

ephedra are determined in the present disclosure. Specifically, in order to make the HSBD 

composition effectively play its role, a total content of ephedrine hydrochloride and 

pseudoephedrine hydrochloride should be controlled at 0.7 mg/g to 2.7 mg/g. 

[0170] The Rheum palmatum in the HSBD composition mainly plays the roles of clearing heat, 

purging lung, promoting blood circulation, and cooling blood, which are mainly achieved by 

combined anthraquinone (aloe emodin, rheinic acid, emodin, chrysophanol, and emodin methyl 

ether) introduced by the Rheum palmatum. However, the combined anthraquinone is easily 

decomposed into free anthraquinone when heated, resulting in weakened efficacy. Thus, a content 

of the combined anthraquinone needs to be monitored. Therefore, in the present disclosure, a 

content of the combined anthraquinone in a finished drug is determined and monitored to achieve 

the QC of the HSBD composition. Specifically, in the HSBD composition of the present disclosure, 

the content of the combined anthraquinone shall be no less than 0.016%. 

[0171] Further, the present disclosure also controls a content of the Paeoniae Radix Rubra by 

determining a content of paeoniflorin. Specifically, in the HSBD composition of the present 

disclosure, the content of paeoniflorin shall be 3 mg/g to 14 mg/g. 

[0172] The QC method of the present disclosure is described below in three parts: 

[0173] 1. Determination of contents of components in the HSBD composition 

[0174] 1.1 Determination methods of total anthraquinone and free anthraquinone contents 

[0175] In the present disclosure, the total anthraquinone and free anthraquinone contents in the 

HSBD composition are determined by HPLC, and then a combined anthraquinone content is 

calculated, where the combined anthraquinone content = the total anthraquinone content - the free 

anthraquinone content. 

[0176] Specifically, in the present disclosure, the determination method of the total 

anthraquinone content includes: 

[0177]  (1) Chromatographic conditions: chromatographic column: octadecylsilane-bonded silica 
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gel column; mobile phase: acetonitrile-0.1 vol% phosphoric acid aqueous solution; flow rate: 0.8 

mL/min; detection wavelength: 254 nm; column temperature: 30°C; and injection volume: 10 μL. 

[0178] Gradient elution was conducted in the mobile phase according to the following elution 

program: 
Time (min) Acetonitrile 0.1 vol% phosphoric acid aqueous solution 

0~10 35%→40% 65%→60% 

10~38 40%→60% 60%→40% 

38~48 60% 40% 

[0179] (2) Preparation of a total anthraquinone test solution: About 0.5 g of the HSBD 

composition was accurately weighed and added to an Erlenmeyer flask with a stopper, and 25 mL 

of methanol was accurately added; a resulting system was weighed, heated to allow extraction 

under reflux for 30 min, taken out, cooled, and weighed, then methanol was added to make up for 

a weight loss, a resulting mixture was thoroughly shaken and filtered, and 10 mL of a subsequent 

filtrate was taken and subjected to vacuum distillation to completely recover the solvent; 10 mL of 

a 8% hydrochloric acid solution was added, a resulting mixture was subjected to an ultrasonic 

treatment for 2 min, 10 mL of TCM was added, and a resulting mixture was heated to allow a 

reaction under reflux for 1 h, cooled, and placed in a separatory funnel; a reaction vessel was 

washed with a small amount of TCM, and resulting TCM was added to the separatory funnel; a 

resulting TCM phase was separated, and a resulting acid phase was subjected to extraction with 10 

mL of TCM 3 times; resulting TCM phases were combined and subjected to vacuum distillation to 

completely recover the solvent; a residue was dissolved with methanol and transferred to a 10 mL 

volumetric flask, and methanol was added to a specified scale; and a resulting mixture was 

thoroughly shaken and filtered, and a subsequent filtrate was taken. 

[0180]  (3) Preparation of an anthraquinone reference solution: 1.581 mg of an aloe emodin 

reference, 3.017 mg of a rheinic acid reference, 1.604 mg of an emodin reference, 2.656 mg of a 

chrysophanol reference, and 5.221 mg of an emodin methyl ether reference each were weighed 

and added to a 100 mL volumetric flask, and methanol was added to prepare an aloe emodin stock 

solution with 15.807 μg of the aloe emodin per mL, a rheinic acid stock solution with 30.167 μg of 

the rheinic acid per mL, an emodin stock solution with 16.039 μg of the emodin per mL, a 

chrysophanol stock solution with 26.563 μg of the chrysophanol per mL, and an emodin methyl 

ether stock solution with 52.213 μg of the emodin methyl ether per mL; and 1 mL of the aloe 

emodin stock solution, 1 mL of the rheinic acid stock solution, 1 mL of the emodin stock solution, 

1 mL of the chrysophanol stock solution, and 0.1 mL of the emodin methyl ether stock solution 

were accurately pipetted to a 10 mL volumetric flask, and methanol was added to prepare a mixed 
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solution with 1.581 μg of the aloe emodin, 3.017 μg of the rheinic acid, 1.604 μg of the emodin, 

2.656 μg of the chrysophanol, and 0.522 μg of the emodin methyl ether per mL. 

[0181] (4) 10 μL of each of the total anthraquinone test solution and the anthraquinone reference 

solution was accurately pipetted and injected into a liquid chromatograph to determine a total 

anthraquinone content in the HSBD composition. 

[0182] Specifically, in the present disclosure, the determination method of the free anthraquinone 

content includes: 

[0183] (1) Chromatographic conditions: chromatographic column: octadecylsilane-bonded silica 

gel column; mobile phase: acetonitrile-0.1 vol% phosphoric acid aqueous solution; mobile phase 

flow rate: 0.8 mL/min; detection wavelength: 254 nm; column temperature: 30°C; and injection 

volume: 10 μL. 

[0184] Gradient elution was conducted in the mobile phase according to the following elution 

program: 
Time (min) Acetonitrile 0.1 vol% phosphoric acid aqueous solution 

0~10 35%→40% 65%→60% 

10~38 40%→60% 60%→40% 

38~48 60% 40% 

[0185]  (2) Preparation of a free anthraquinone test solution: About 0.5 g of the HSBD 

composition was accurately weighed and added to an Erlenmeyer flask with a stopper, 25 mL of 

methanol was accurately added, and a resulting system was weighed, heated to allow a reaction 

under reflux for 30 min, taken out, cooled, and weighed once again; and methanol was added to 

make up for a weight loss, a resulting mixture was thoroughly shaken and filtered, and a 

subsequent filtrate was taken. 

[0186]  (3) Preparation of an anthraquinone reference solution: 1.581 mg of an aloe emodin 

reference, 3.017 mg of a rheinic acid reference, 1.604 mg of an emodin reference, 2.656 mg of a 

chrysophanol reference, and 5.221 mg of an emodin methyl ether reference each were weighed 

and added to a 100 mL volumetric flask, and methanol was added to prepare an aloe emodin stock 

solution with 15.807 μg of the aloe emodin per mL, a rheinic acid stock solution with 30.167 μg of 

the rheinic acid per mL, an emodin stock solution with 16.039 μg of the emodin per mL, a 

chrysophanol stock solution with 26.563 μg of the chrysophanol per mL, and an emodin methyl 

ether stock solution with 52.213 μg of the emodin methyl ether per mL; and 1 mL of the aloe 

emodin stock solution, 1 mL of the rheinic acid stock solution, 1 mL of the emodin stock solution, 

1 mL of the chrysophanol stock solution, and 0.1 mL of the emodin methyl ether stock solution 

were accurately pipetted to a 10 mL volumetric flask, and methanol was added to prepare a mixed 
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solution with 1.581 μg of the aloe emodin, 3.017 μg of the rheinic acid, 1.604 μg of the emodin, 

2.656 μg of the chrysophanol, and 0.522 μg of the emodin methyl ether per mL. 

[0187] (4) 10 μL of each of the free anthraquinone test solution and the anthraquinone reference 

solution was accurately pipetted and injected into a liquid chromatograph to determine a free 

anthraquinone content in the HSBD composition. 

[0188] It should be noted that a same elution program is adopted in both the determination 

method of the total anthraquinone content and the determination method of the free anthraquinone 

content, and a same anthraquinone reference solution is adopted in both the determination method 

of the total anthraquinone content and the determination method of the free anthraquinone content. 

[0189] It should also be noted that, because the HSBD composition includes a total of 14 active 

ingredients and each active ingredient introduces a large amount of chemicals to cause a great 

impact on the test accuracy of the total anthraquinone and free anthraquinone, the present 

disclosure re-designs a gradient elution program on the basis of considering the accuracy, 

durability, and specificity of the test method. Specifically, investigation results show that the 

following elution program can effectively separate the aloe emodin, rheinic acid, emodin, and 

chrysophanol in the HSBD composition without setting too many gradient changes: 10 min to 38 

min: acetonitrile proportion: 40%→60%, and 0.1 vol% phosphoric acid proportion: 60%→40%; 

and during a time range of 38 min to 48 min, emodin methyl ether has different peak times on 

different columns, and thus in this time range, isocratic elution is conducted in acetonitrile-0.1 vol% 

phosphoric acid (60:40) for 10 min to ensure the durability of the test method for different columns 

and improve the test accuracy. 

[0190] The determination methods of the total anthraquinone and free anthraquinone in the 

present disclosure are subjected to methodological verification below: 

[0191] 1.1.2 Specificity investigation 

[0192] A Rheum palmatum negative sample was taken to prepare a total anthraquinone negative 

sample solution according to the preparation method of the total anthraquinone test solution, and a 

Rheum palmatum negative sample was taken to prepare a free anthraquinone negative sample 

solution according to the preparation method the free anthraquinone test solution. 10 μL of each of 

the free anthraquinone test solution, the total anthraquinone test solution, the free anthraquinone 

negative sample solution, the total anthraquinone negative sample solution, and the anthraquinone 

reference solution was injected into a liquid chromatograph and tested according to the proposed 

conditions, and test results were shown in FIG. 1 to FIG. 5. A peak position of each reference was 

shown in the following table: 

[0193] Table 1 Peak positions for the investigation of specificity of the determination of total 

anthraquinone/free anthraquinone contents in the HSBD composition 

https://cn.bing.com/dict/search?q=active&FORM=BDVSP6&cc=cn
https://cn.bing.com/dict/search?q=active&FORM=BDVSP6&cc=cn
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 Aloe 
emodin 

Rheinic 
acid Emodin Chrysophanol Emodin methyl 

ether 
Anthraquinone reference 

solution 10.833 13.795 23.073 32.568 38.215 

Free anthraquinone test 
solution 10.815 13.732 23.036 32.500 38.119 

Total anthraquinone test 
solution 10.798 13.688 23.017 32.504 38.090 

 

[0194] The results show that, during a separate free anthraquinone/total anthraquinone sample 

test process,there is no chromatographic peakat a retention time corresponding to the free 

anthraquinone/total anthraquinone, and there is also no impurity peak at a similar retention 

time.Thus, the negative sample has no interference, and the method has prominent specificity. 

[0195] 1.1.3 Linear relationship investigation 

[0196] (1) Linear relationship investigation for the determination of the free anthraquinone 

content 

[0197] 3.570 mg of an aloe emodin reference, 2.751 mg of an emodin reference, 1.631 mg of a 

chrysophanol reference, and 3.051 mg of an emodin methyl ether reference each were accurately 

weighed and added to a 50 mL volumetric flask, and methanol was added to prepare an aloe 

emodin reference solution with 71.405 μg of the aloe emodin per mL, an emodin reference 

solution with 55.015 μg of the emodin per mL, a chrysophanol reference solution with 32.629 μg 

of the chrysophanol per mL, and an emodin methyl ether reference solution with 61.024 μg of the 

emodin methyl ether per mL; and 2.057 mg of a rheinic acid reference, 5 mL of each of the aloe 

emodin reference solution, the emodin reference solution, and the chrysophanol reference solution, 

and 1 mL of the emodin methyl ether reference solution were accurately taken and added to a 100 

mL volumetric flask, and methanol was added to prepare a mixed solution with 3.570 μg of the 

aloe emodin, 20.565 μg of the rheinic acid, 2.751 μg of the emodin, 1.631 μg of the chrysophanol, 

and 0.610 μg of the emodin methyl ether per mL, which was a free anthraquinone reference stock 

solution. 5 mL, 3 mL, 1 mL, 0.5 mL, and 0.2 mL of the free anthraquinone reference stock solution 

each were accurately pipetted and added to a 10 mL volumetric flask to prepare reference solutions 

respectively including 0.071 μg, 0.179 μg, 0.357 μg, 1.071 μg, and 1.785 μg of aloe emodin per 

mL, 0.411 μg, 1.028 μg, 2.057 μg, 6.170 μg, and 10.283 μg of rheinic acid per mL, 0.055 μg, 0.138 

μg, 0.275 μg, 0.825 μg, and 1.375 μg of emodin per mL, 0.033 μg, 0.082 μg, 0.163 μg, 0.489 μg, 

and 0.816 μg of chrysophanol per mL, and 0.012 μg, 0.030 μg, 0.061 μg, 0.183 μg, and 0.305 μg of 

emodin methyl ether per mL. 

[0198] 10 μL of each of the above 6 reference solutions with different concentrations was 

accurately pipetted and tested, and chromatographic peak areas were recorded. With a peak area as 
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an ordinate (y) and a reference concentration as an abscissa (x), a standard curve was plotted, and 

results were shown in FIG. 6 to FIG. 10. 

[0199] It can be seen from FIG. 6 that a regression equation of the aloe emodin is as follows: y = 

66,512.6130 x + 128.8558, with a correlation coefficient R2 = 0.9994, indicating that an injection 

quality of the aloe emodin in an injection concentration range of 0.071 μg/mL to 3.570 μg/mL has 

a prominent linear relationship with a peak area.  

[0200] It can be seen from FIG. 7 that a regression equation of the rheinic acid is as follows: y = 

49,694.7092 x - 1,493.7898, with a correlation coefficient R2 = 0.9998, indicating that an injection 

quality of the rheinic acid in an injection concentration range of 0.411 μg/mL to 20.565 μg/mL has 

a prominent linear relationship with a peak area.  

[0201] It can be seen from FIG. 8 that a regression equation of the emodin is as follows: y = 

50,043.3431 x + 269.0534, with a correlation coefficient R2 = 0.9995, indicating that an injection 

quality of the emodin in an injection concentration range of 0.055 μg/mL to 2.751 μg/mL has a 

prominent linear relationship with a peak area.  

[0202] It can be seen from FIG. 9 that a regression equation of the chrysophanol is as follows: y = 

68,915.3676 x + 180.1324, with a correlation coefficient R2 = 0.9995, indicating that an injection 

quality of the chrysophanol in an injection concentration range of 0.033 μg/mL to 1.631 μg/mL has 

a prominent linear relationship with a peak area.  

[0203] It can be seen from FIG. 10 that a regression equation of the emodin methyl ether is as 

follows: y = 51,006.3529 x + 707.5671, with a correlation coefficient R2 = 0.995, indicating that an 

injection quality of the emodin methyl ether in an injection concentration range of 0.012 μg/mL to 

0.610 μg/mL has a prominent linear relationship with a peak area.  

[0204] (2) Linear relationship investigation for the determination of the total anthraquinone 

content 

[0205] According to the preparation method of the anthraquinone reference solution, a solution 

with 15.807 μg of aloe emodin, 30.167 μg of rheinic acid, 16.039 μg of emodin, 26.563 μg of 

chrysophanol, and 5.221 μg of emodin methyl ether per mL was prepared as a total anthraquinone 

reference stock solution. 5 mL, 3 mL, 1 mL, 0.5 mL, and 0.2 mL of the total anthraquinone 

reference stock solution each were accurately pipetted and added to a 10 mL volumetric flask to 

prepare reference solutions respectively including 0.316 μg, 0.790 μg, 1.581 μg, 4.742 μg, and 

7.903 μg of aloe emodin per mL, 0.603 μg, 1.508 μg, 3.017 μg, 9.050 μg, and 15.084 μg of rheinic 

acid per mL, 0.321 μg, 0.802 μg, 1.604 μg, 4.812 μg, and 8.109 μg of emodin per mL, 0.531 μg, 

1.328 μg, 2.656 μg, 7.969 μg, and 13.282 μg of chrysophanol per mL, and 0.104 μg, 0.261 μg, 

0.522 μg, 1.566 μg, and 2.611 μg of emodin methyl ether per mL. 

[0206] 10 μL of each of the above 6 reference solutions with different concentrations was 
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accurately pipetted and tested, and chromatographic peak areas were recorded. With a peak area as 

an ordinate (y) and a reference concentration as an abscissa (x), a standard curve was plotted, and 

results were shown in FIG. 11 to FIG. 15. 

[0207] It can be seen from FIG. 11 that a regression equation of the aloe emodin is as follows: y = 

58108.7967 x - 793.9060, with a correlation coefficient R2 = 0.9999, indicating that an injection 

quality of the aloe emodin in an injection concentration range of 0.316 μg/mL to 15.807 μg/mL has 

a prominent linear relationship with a peak area.  

[0208] It can be seen from FIG. 12 that a regression equation of the rheinic acid is as follows: y = 

50,539.6466 x - 3,498.3368, with a correlation coefficient R2 = 1.0000, indicating that an injection 

quality of the rheinic acid in an injection concentration range of 0.603 μg/mL to 30.167 μg/mL has 

a prominent linear relationship with a peak area.  

[0209] It can be seen from FIG. 13 that a regression equation of the emodin is as follows: y = 

43,070.1473 x - 501.3586, with a correlation coefficient R2 = 0.9999, indicating that an injection 

quality of the emodin in an injection concentration range of 0.321 μg/mL to 16.039 μg/mL has a 

prominent linear relationship with a peak area.  

[0210] It can be seen from FIG. 14 that a regression equation of the chrysophanol is as follows: y 

= 61,967.3466 x - 2,584.2033, with a correlation coefficient R2 = 0.9999, indicating that an 

injection quality of the chrysophanol in an injection concentration range of 0.531 μg/mL to 26.563 

μg/mL has a prominent linear relationship with a peak area.  

[0211] It can be seen from FIG. 15 that a regression equation of the emodin methyl ether is as 

follows: y = 30,079.1466 x + +505.0118, with a correlation coefficient R2 = 1.000, indicating that 

an injection quality of the emodin methyl ether in an injection concentration range of 0.104 μg/mL 

to 5.221 μg/mL has a prominent linear relationship with a peak area.  

[0212] 1.1.4 Precision investigation 

[0213] (1) Instrument precision 

[0214] 10 μL of the anthraquinone reference solution was accurately pipetted and tested, and peak 

areas of the aloe emodin, rheinic acid, emodin, chrysophanol, and emodin methyl ether were 

calculated. Test results were shown in Table 2. 

[0215] Table 2 Instrument precision investigation results for the determination of the free 

anthraquinone content in the HSBD composition 
No. Aloe emodin Rheinic acid Emodin Chrysophanol Emodin methyl ether 

1 111142 479479 64168 52022 15608 

2 111391 477684 64588 53850 15328 

3 112571 486688 66415 52613 15397 
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4 111651 481380 64317 51998 15299 

5 111983 479889 64464 52258 15535 

RSD (%) 0.50 0.71 1.42 1.46 0.87 

[0216] The results show that an RSD value of index peak areas resulting from 5 consecutive 

injections of a same anthraquinone reference solution is less than 3.0%, indicating that the 

instrument precision is excellent. 

[0217] (2) Intermediate precision investigation 

[0218] Different experimenters were selected to conduct the content determination at different 

time points on different high-performance liquid chromatographs. An appropriate amount of the 

HSBD composition was taken and ground, and about 0.5 g of the ground composition was 

accurately weighed to prepare a free anthraquinone test solution or a total anthraquinone test 

solution. 6 parallel samples were prepared in each group. 10 μL of an anthraquinone reference 

solution was accurately pipetted and tested, and a free anthraquinone content, a total 

anthraquinone content, and corresponding RSD values were calculated and compared with 

reproducibility investigation results. Test results were shown in Table 3 to Table 4. 

[0219] Table 3 Intermediate precision investigation results for the determination of the free 

anthraquinone content in the HSBD composition 
Operator No. Content (mg/g) RSD (%) RSD (%) 

Operator 1 

1 0.262 

0.29 

0.45 

2 0.262 

3 0.261 

4 0.260 

5 0.261 

6 0.261 

Operator 2 

A 0.258 

0.49 

B 0.261 

C 0.259 

D 0.261 

E 0.261 

F 0.260 

[0220] Table 4 Intermediate precision investigation results for the determination of the total 

anthraquinone content in the HSBD composition 
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Operator No. Content (mg/g) RSD (%) RSD (%) 

Operator 1 

1 0.613 

1.00 

0.92 

2 0.615 

3 0.601 

4 0.602 

5 0.613 

6 0.611 

Operator 2 

A 0.607 

0.75 

B 0.606 

C 0.611 

D 0.600 

E 0.599 

F 0.606 

[0221] The results show that, when a same sample is tested by an operator 6 times at different 

time points on different chromatographs, an RSD value for the free anthraquinone content is 

0.49%, and when a same sample is tested by two operators 12 times at different time points on 

different chromatographs, an RSD value for the free anthraquinone content is 0.45%; and when a 

same sample is tested by an operator 6 times at different time points on different chromatographs, 

an RSD value for the total anthraquinone content is 0.75%, and when a same sample is tested by 

two operators 12 times at different time points on different chromatographs, an RSD value for the 

total anthraquinone content is 0.92%. According to "Guidelines for Validation of Analytical 

Methods for Drug Quality Standards" in the 2015 Edition of Chinese Pharmacopoeia, when a 

content of a component to be tested in a sample is 0.01% to 0.1%, an intermediate precision RSD 

limit should be lower than 6%. Therefore, the operation results of the different operators at 

different time points on different chromatographs show that the method has prominent 

intermediate precision. 

[0222] 1.1.5 Stability investigation 

[0223] 10 μL of each of the free anthraquinone test solution and the total anthraquinone test 

solution was accurately pipetted and injected at 0 h, 2.5 h, 6 h, 9.5 h, 13 h, 17 h, 20.5 h, and 25.5 h, 

peak areas of aloe emodin, rheinic acid, emodin, chrysophanol, and emodin methyl ether in the test 

solutions were determined, and a relative standard deviation (RSD) value of peak areas was 

calculated. Determination results were shown in Table 5 and Table 6. 



 
 

29 

[0224] Table 5 Stability investigation results for the determination of the free anthraquinone 

content in the HSBD composition 

Time (h) Aloe emodin Rheinic 
acid Emodin Chrysopha

nol 
Emodin methyl 

ether 
0.0 29543 116205 15515 11592 1265 

2.5 29562 118081 15439 11864 1278 

6.0 29504 117982 15389 11538 1230 

9.5 29368 118249 15141 11623 1226 

13.0 29490 118394 15246 11733 1191 

17.0 29650 117034 15661 12141 1217 

20.5 29373 118350 15601 11735 1241 

25.5 29718 116945 15634 12487 1278 

RSD (%) 0.41 0.69 1.21 2.73 2.50 

[0225] Table 6 Stability investigation results for the determination of the total anthraquinone 

content in the HSBD composition 

Time (h) Aloe 
emodin Rheinic acid Emodin Chrysophanol Emodin 

methyl ether 
0.0 89921 179284 88188 180938 54424 

2.5 91698 181031 89780 183742 55829 

6.0 93397 188114 91369 186257 57735 

9.5 94029 190049 93235 189327 57738 

13.0 95813 193462 94666 192953 57272 

17.0 98259 196084 96092 196637 57064 

20.5 100476 201969 98949 200577 56710 

25.5 102913 205544 100982 206119 56986 

13 h RSD (%) 2.42 3.24 2.84 2.51 2.55 
25.5 h RSD 

(%) 4.65 4.83 4.70 4.51 1.96 

[0226] The results show that, when a same free anthraquinone test solution is injected and tested 

at 0.0 h, 2.5 h, 6.0 h, 9.5 h, 13.0 h, 17.0 h, 20.5 h, and 25.5 h, an RSD value of peak areas of each 

index component is lower than 3.0%, indicating that the free anthraquinone test solution has high 

stability within 24 h. 

[0227] When a same total anthraquinone test solution is injected and tested at 0.0 h, 2.5 h, 6.0 h, 

9.5 h, 13.0 h, 17.0 h, 20.5 h, and 25.5 h, an RSD value of peak areas of the emodin methyl ether is 
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lower than 3.0%, but an RSD value of peak areas of each of the remaining index components is 

higher than 3%. Thus, it is recommended that the test of the total anthraquinone test solution 

should be completed within 13 h. 

[0228] 1.1.6 Reproducibility investigation 

[0229] 10 μL of each of the free anthraquinone test solution and the total anthraquinone test 

solution was accurately pipetted and tested, and the free anthraquinone and total anthraquinone 

contents and corresponding RSD values were calculated. Determination results were shown in 

Table 7 and Table 8. 

[0230] Table 7 Reproducibility investigation results for the determination of the free 

anthraquinone content in the HSBD composition 

No. 
Content (mg/g) 

Aloe emodin Rheinic 
acid Emodin Chrysophanol Emodin 

methyl ether 
Free 

anthraquinone 
1 0.0307 0.1822 0.0275 0.0146 0.0069 0.2618 

2 0.0306 0.1818 0.0276 0.0145 0.0072 0.2616 

3 0.0305 0.1820 0.0271 0.0142 0.0071 0.2609 

4 0.0304 0.1811 0.0271 0.0145 0.0070 0.2602 

5 0.0308 0.1813 0.0275 0.0143 0.0074 0.2613 

6 0.0308 0.1804 0.0275 0.0147 0.0074 0.2608 

Mean 0.0306 0.1815 0.0274 0.0145 0.0072 0.2611 
RSD 
(%) 0.54 0.36 0.80 1.29 2.73 0.24 

[0231] Table 8 Reproducibility investigation results for the determination of the total 

anthraquinone content in the HSBD composition 

No. 
Content (mg/g) 

Aloe emodin Rheinic 
acid Emodin Chrysophanol Emodin 

methyl ether 
Total 

anthraquinone 
1 0.0838 0.2323 0.0917 0.1356 0.0693 0.6126 

2 0.0827 0.2358 0.0917 0.1348 0.0700 0.6150 

3 0.0829 0.2253 0.0914 0.1321 0.0693 0.6010 

4 0.0823 0.2261 0.0916 0.1328 0.0694 0.6021 

5 0.0818 0.2367 0.0922 0.1329 0.0696 0.6132 

6 0.0819 0.2339 0.0915 0.1335 0.0701 0.6110 

Mean 0.0826 0.2317 0.0917 0.1336 0.0696 0.6091 
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RSD 
(%) 0.87 2.11 0.33 0.99 0.51 0.99 

[0232] The results show that, when a same sample is repeatedly tested 6 times, an RSD value for 

either the free anthraquinone content or the total anthraquinone content is lower than 3%, 

indicating that the analysis method has prominent reproducibility. 

[0233] 1.1.7 Accuracy investigation 

[0234] (2) Accuracy investigation for the determination of the free anthraquinonecontent 

[0235] 2.455 mg of an aloe emodin reference, 2.485 mg of a rheinic acid reference, 1.625 mg of 

an emodin reference, 1.950 mg of a chrysophanol reference, and 0.845 mg of an emodin methyl 

ether reference were accurately weighed and added to a 250 mL volumetric flask, a 50 mL 

volumetric flask, a 250 mL volumetric flask, a 500 mL volumetric flask, and a 500 mL volumetric 

flask, respectively; and methanol was added to each of the volumetric flasks to prepare an aloe 

emodin solution with 0.00982 mg of aloe emodin per mL, a rheinic acid solution with 0.04969 mg 

of rheinic acid per mL, an emodin solution with 0.00650 mg of emodin per mL, a chrysophanol 

solution with 0.00390 mg of chrysophanol per mL, and an emodin methyl ether solution with 

0.00169 mg of emodin methyl ether per mL, which would be used as spike-and-recovery stock 

solutions. 1 mL of each of the stock solutions was accurately pipetted and added to an Erlenmeyer 

flask, and the solvent was completely volatilized, where 6 replicates were set for each group; and 

the HSBD composition was taken to prepare a free anthraquinone test solution, a free 

anthraquinone content in the free anthraquinone test solution was determined, and a spiked 

recovery rate was calculated. Results were shown in Table 9 to 13. 

[0236] Table 9 Spiked recovery rate investigation results of the determination of the free 

anthraquinone aloe emodin in the HSBD composition 

No. 
Sample 
amount 

(g) 

Sample 
content 
(mg) 

Determined total 
amount (mg) 

Added 
standard 

amount (mg) 

Recovery 
rate (%) Mean RSD 

(%) 

1 0.2549 0.00781 0.018735 0.00982 111.28 

112.08 1.47 

2 0.2533 0.00776 0.018614 0.00982 110.54 

3 0.2548 0.00780 0.019044 0.00982 114.45 

4 0.2538 0.00777 0.018704 0.00982 111.31 

5 0.2532 0.00776 0.018655 0.00982 110.99 

6 0.2527 0.00774 0.018923 0.00982 113.88 

[0237] Table 10 Spiked recovery rate investigation results of the determination of the free 

anthraquinone rheinic acid in the HSBD composition 

No. 
Sample 
amount 

(g) 

Sample 
content 
(mg) 

Determined total 
amount (mg) 

Added 
standard 

amount (mg) 

Recovery 
rate (%) Mean RSD 

(%) 
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1 0.2549 0.0463 0.088835 0.04969 85.69 

86.17 0.70 

2 0.2533 0.0460 0.088764 0.04969 86.13 

3 0.2548 0.0462 0.089066 0.04969 86.19 

4 0.2538 0.0461 0.088813 0.04969 86.04 

5 0.2532 0.0459 0.088515 0.04969 85.66 

6 0.2527 0.0459 0.089243 0.04969 87.31 

[0238] Table 11 Spiked recovery rate investigation results of the determination of the free 

anthraquinone emodin in the HSBD composition 

No. 
Sample 
amount 

(g) 

Sample 
content 
(mg) 

Determined total 
amount (mg) 

Added 
standard 

amount (mg) 

Recovery 
rate (%) Mean RSD 

(%) 

1 0.2549 0.0070 0.013869 0.00650 106.02 

107.31 0.91 

2 0.2533 0.0069 0.013857 0.00650 106.52 

3 0.2548 0.0070 0.013982 0.00650 107.81 

4 0.2538 0.0069 0.014019 0.00650 108.79 

5 0.2532 0.0069 0.013911 0.00650 107.39 

6 0.2527 0.0069 0.013894 0.00650 107.33 

[0239] Table 12 Spiked recovery rate investigation results of the determination of the free 

anthraquinone chrysophanol in the HSBD composition 

No. 
Sample 
amount 

(g) 

Sample 
content 
(mg) 

Determined total 
amount (mg) 

Added 
standard 

amount (mg) 

Recovery 
rate (%) Mean RSD 

(%) 

1 0.2549 0.0037 0.007457 0.00390 96.72 

97.79 0.78 

2 0.2533 0.0037 0.007457 0.00390 97.29 

3 0.2548 0.0037 0.007541 0.00390 98.88 

4 0.2538 0.0037 0.007478 0.00390 97.65 

5 0.2532 0.0037 0.007478 0.00390 97.87 

6 0.2527 0.0037 0.007488 0.00390 98.32 

[0240] Table 13 Spiked recovery rate investigation results of the determination of the free 

anthraquinone emodin methyl ether in the HSBD composition 

No. 
Sample 
amount 

(g) 

Sample 
content 
(mg) 

Determined total 
amount (mg) 

Added 
standard 

amount (mg) 

Recovery 
rate (%) Mean RSD 

(%) 

1 0.2549 0.0018 0.003557 0.00169 102.29 
105.93 2.10 

2 0.2533 0.0018 0.003586 0.00169 104.70 
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3 0.2548 0.0018 0.003614 0.00169 105.71 

4 0.2538 0.0018 0.003641 0.00169 107.75 

5 0.2532 0.0018 0.003647 0.00169 108.36 

6 0.2527 0.0018 0.003617 0.00169 106.77 

[0241] It can be seen from the table that a recovery rate of aloe emodin is 112.08%, a recovery 

rate of rheinic acid is 86.17%, a recovery rate of emodin is 107.31%, a recovery rate of 

chrysophanol is 97.79%, and a recovery rate of emodin methyl ether is 105.93%. According to 

"Guidelines for Validation of Analytical Methods for Drug Quality Standards" in the 2015 Edition 

of Chinese Pharmacopoeia, when a content of a component to be tested in a sample is 0.001% to 

0.01%, a recovery rate limit should be 80% to 115%. Thus, the determination method of the 

present disclosure has excellent accuracy. 

[0242] (2) Accuracy investigation for the determination of the total anthraquinone content 

[0243] 2.497 mg of an aloe emodin reference, 3.960 mg of a rheinic acid reference, 2.707 mg of 

an emodin reference, 2.313 mg of a chrysophanol reference, and 1.995 mg of an emodin methyl 

ether reference each were weighed and added to a 50 mL volumetric flask; and methanol was 

added to prepare an aloe emodin solution with 0.04994 mg of aloe emodin per mL, a rheinic acid 

solution with 0.07920 mg of rheinic acid per mL, an emodin solution with 0.05414 mg of emodin 

per mL, a chrysophanol solution with 0.04625 mg of chrysophanol per mL, and an emodin methyl 

ether solution with 0.03990 mg of emodin methyl ether per mL, which would be used as 

spike-and-recovery stock solutions. 1 mL of each of the aloe emodin, emodin, and emodin methyl 

ether stock solutions and 2 mL of each of the rheinic acid and chrysophanol stock solutions were 

accurately pipetted and added to an Erlenmeyer flask, and the solvent was completely volatilized, 

where 6 replicates were set for each group; and an appropriate amount of the HSBD composition 

(batch No: J2004007) was taken and ground, 0.25 g of the ground composition was taken and 

added to each of the 6 replicates to prepare total anthraquinone test solutions, a total anthraquinone 

content in each of the total anthraquinone test solutions was determined, and a spiked recovery rate 

was calculated. Results were shown in Table 14 to 18. 

[0244] Table 14 Spiked recovery rate investigation results of the determination of the total 

anthraquinone aloe emodin in the HSBD composition 

No. 
Sample 
amount 

(g) 

Sample 
content 
(mg) 

Determined total 
amount (mg) 

Added 
standard 

amount (mg) 

Recovery 
rate (%) Mean RSD 

(%) 

1 0.2509 0.02072 0.068049 0.04994 94.78 

95.05 1.11 2 0.2523 0.02083 0.068032 0.04994 94.51 

3 0.2552 0.02107 0.067766 0.04994 93.50 
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4 0.2508 0.02071 0.068443 0.04994 95.58 

5 0.2502 0.02066 0.068253 0.04994 95.30 

6 0.2507 0.02070 0.068956 0.04994 96.63 

[0245] Table 15 Spiked recovery rate investigation results of the determination of the total 

anthraquinone rheinic acid in the HSBD composition 

No. 
Sample 
amount 

(g) 

Sample 
content 
(mg) 

Determined total 
amount (mg) 

Added 
standard 

amount (mg) 

Recovery 
rate (%) Mean RSD 

(%) 

1 0.2509 0.0581 0.195512 0.15840 86.73 

88.68 4.39 

2 0.2523 0.0585 0.196415 0.15840 87.10 

3 0.2552 0.0591 0.211054 0.15840 95.92 

4 0.2508 0.0581 0.201037 0.15840 90.24 

5 0.2502 0.0580 0.193288 0.15840 85.43 

6 0.2507 0.0581 0.195306 0.15840 86.63 

[0246] Table 16 Spiked recovery rate investigation results of the determination of the total 

anthraquinone emodin in the HSBD composition 

No. 
Sample 
amount 

(g) 

Sample 
content 
(mg) 

Determined total 
amount (mg) 

Added 
standard 

amount (mg) 

Recovery 
rate (%) Mean RSD 

(%) 

1 0.2509 0.0230 0.076980 0.05414 99.70 

101.25 2.95 

2 0.2523 0.0231 0.077717 0.05414 100.82 

3 0.2552 0.0234 0.077414 0.05414 99.77 

4 0.2508 0.0230 0.079416 0.05414 104.22 

5 0.2502 0.0229 0.075750 0.05414 97.55 

6 0.2507 0.0230 0.080058 0.05414 105.42 

[0247] Table 17 Spiked recovery rate investigation results of the determination of the total 

anthraquinone chrysophanol in the HSBD composition 

No. 
Sample 
amount 

(g) 

Sample 
content 
(mg) 

Determined total 
amount (mg) 

Added 
standard 

amount (mg) 

Recovery 
rate (%) Mean RSD 

(%) 

1 0.2509 0.0335 0.128539 0.09250 102.73 

98.83 4.94 

2 0.2523 0.0337 0.125536 0.09250 99.28 

3 0.2552 0.0341 0.128972 0.09250 102.58 

4 0.2508 0.0335 0.127569 0.09250 101.69 

5 0.2502 0.0334 0.116740 0.09250 90.07 
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6 0.2507 0.0335 0.122857 0.09250 96.61 

[0248] Table 18 Spiked recovery rate investigation results of the determination of the total 

anthraquinone emodin methyl ether in the HSBD composition 

No. 
Sample 
amount 

(g) 

Sample 
content 
(mg) 

Determined total 
amount (mg) 

Added 
standard 

amount (mg) 

Recovery 
rate (%) Mean RSD 

(%) 

1 0.2509 0.0175 0.057446 0.03990 100.20 

101.53 2.73 

2 0.2523 0.0176 0.060102 0.03990 106.61 

3 0.2552 0.0178 0.057701 0.03990 100.09 

4 0.2508 0.0175 0.057159 0.03990 99.50 

5 0.2502 0.0174 0.057273 0.03990 99.89 

6 0.2507 0.0175 0.058500 0.03990 102.88 

[0249] The results show that a recovery rate of aloe emodin is 95.05%, a recovery rate of rheinic 

acid is 88.68%, a recovery rate of emodin is 101.25%, a recovery rate of chrysophanol is 98.83%, 

and a recovery rate of emodin methyl ether is 101.53%. According to "Guidelines for Validation of 

Analytical Methods for Drug Quality Standards" in the 2015 Edition of Chinese Pharmacopoeia, 

when a content of a component to be tested in a sample is 0.001% to 0.01%, a recovery rate limit 

should be 80% to 115%. Thus, the method has excellent accuracy. 

[0250] 1.1.8 Durability investigation 

[0251] (1) Investigation of different chromatographic columns 

[0252] The following three chromatographic columns were adopted: Phenomenex Kinetex-EVO 

C18 column (4.6 mm × 150 mm, 5 μm; No. JS-091), Waters HSS T3 column (4.6 mm × 150 mm, 

5 μm; No. JS-136), and Waters X-bridge C18 column (4.6 mm × 150 mm, 5 μm; No. JS-154). 

[0253] 10 μL of each of the free anthraquinone test solution and the total anthraquinone test 

solution was pipetted and tested on each of the three chromatographic columns, and the free 

anthraquinone and total anthraquinone contents and corresponding RSD values were calculated. 

Test results were shown in Table 19. 

[0254] Table 19 Investigation results for the determination of the total/free anthraquinone 

contents in the HSBD composition on the different chromatographic columns 
Chromatographic 

column 
Free anthraquinone content 

(mg/g) 
Total anthraquinone content 

(mg/g) 
JS-091 0.297 0.615 

JS-154 0.283 0.665 

JS-136 0.313 0.645 

RSD (%) 5.0 3.9 



 
 

36 

[0255] The results show that the resolution effect at each of the chromatographic columns is 

prominent, and an RSD value for the content is lower than or equal to 5%, indicating that the 

analysis method exhibits excellent durability during the analysis on the different chromatographic 

columns. 

[0256]  (2) Investigation of different column temperatures 

[0257] The column temperatures of 28°C, 30°C, and 32°C were set to investigate the influence of 

the column temperature on the determination of the free/total anthraquinone contents in the HSBD 

composition. 

[0258] 10 μL of each of the free anthraquinone test solution and the total anthraquinone test 

solution was pipetted and tested at each of the column temperatures, and the free anthraquinone 

and total anthraquinone contents and corresponding RSD values were calculated. Test results were 

shown in Table 20. 

[0259] Table 20 Investigation results for the determination of the total/free anthraquinone 

contents in the HSBD composition at the different column temperatures 
Column 

temperature (°C) 
Free anthraquinone content 

(mg/g) 
Total anthraquinone content 

(mg/g) 
28 0.261 0.596 

30 0.283 0.665 

32 0.299 0.578 

RSD (%) 6.8 7.5 

[0260] The results show that an RSD value for each of the free anthraquinone content and the 

total anthraquinone content in the HSBD composition at a same column temperature is greater 

than 5%, indicating that the analysis method is sensitive to the column temperature. Therefore, the 

column temperature is strictly controlled at 30°C. 

[0261] (3) Investigation of different flow rates 

[0262] The flow rates of 0.7 mL/min, 0.8 mL/min, and 0.9 mL/min were set to investigate the 

influence of the flow rate on the determination of the free/total anthraquinone contents in the 

HSBD composition. 

[0263] 10 μL of each of the free anthraquinone test solution and the total anthraquinone test 

solution was pipetted and tested at each of the flow rates, and the free anthraquinone and total 

anthraquinone contents and corresponding RSD values were calculated. Test results were shown 

in Table 21. 

[0264] Table 21 Investigation results for the determination of the total/free anthraquinone 

contents in the HSBD composition at the different flow rates 
Flow rate (mL/min) Free anthraquinone content (mg/g) Total anthraquinone content (mg/g) 
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0.7 0.279  0.621  
0.8 0.283  0.665  

0.9 0.285 0.655 
RSD (%) 1.1 3.6 

[0265] The results show that an RSD value for each of the free anthraquinone content and the 

total anthraquinone content in the HSBD composition at each of the different flow rates is lower 

than 5%; and when the flow rate is 0.7 mL/min, the emodin methyl ether in the total anthraquinone 

has a split peak, and it is recommended that the flow rate should be no less than 0.8 mL/min during 

the analysis. 

[0266] 1.1.9 Content determination for different batches of HSBD composition test samples 

[0267] 10 batches of the HSBD composition were taken to prepare free anthraquinone test 

solutions and total anthraquinone test solutions, the free anthraquinone content and total 

anthraquinone content in each of the 10 batches of the HSBD composition were determined, and a 

combined anthraquinone content was calculated. Experimental results were shown in Table 22. 

[0268] Table 22 Determination results of the combined anthraquinone content in the HSBD 

composition 
Batch 
No. 

Free anthraquinone 
content (mg/g) 

Total anthraquinone 
content (mg/g) 

Combined anthraquinone 
content (mg/g) 

S1 0.202 0.445 0.243 

S2 0.153 0.456 0.303 

S3 0.105 0.284 0.179 

S4 0.241 0.494 0.253 

S5 0.248 0.441 0.193 

S6 0.240 0.443 0.203 

S7 0.235 0.534 0.299 

S8 0.232 0.528 0.296 

S9 0.244 0.560 0.316 

S10 0.233 0.541 0.308 

[0269] 1.2 Determination method of a total content of ephedrine hydrochloride and 

pseudoephedrine hydrochloride 

[0270] 1.2.1 Determination method 

[0271] In the present disclosure, the total content of ephedrine hydrochloride and 

pseudoephedrine hydrochloride in the HSBD composition is determined by HPLC. Specifically, 

the determination method includes: 
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[0272] (1) Chromatographic conditions: filler: polar diethyl ether-linked phenyl-bonded silica gel; 

mobile phase: mixed solution of methanol and 0.092 vol% phosphoric acid (including 0.04 vol% 

TEA and 0.02 vol% DEA) (1.5:98.5); flow rate: 0.8 mL/min; detection wavelength: 210 nm; 

column temperature: 35°C; and number of theoretical plates based on ephedrine hydrochloride: no 

less than 3,000. 

[0273] It should be noted that, in the determination of ephedrine hydrochloride and 

pseudoephedrine hydrochloride contents in ephedra, a mixed solution of methanol and 0.092 vol% 

phosphoric acid (including 0.04% TEA and 0.02% di-n-butylamine) (1.5:98.5) is generally used as 

a mobile phase, but DEA is used instead of di-n-butylamine in the present disclosure. 

Experimental results show that the mobile phase in the present disclosure exhibits a strong 

retention capacity for a target substance, and thus can effectively extend a retention time to 

optimize a separation effect between an ephedrine hydrochloride peak and a pseudoephedrine 

hydrochloride peak (FIG. 16). 

[0274] (2) Preparation of an ephedrine test solution: About 0.5 g of the HSBD composition was 

taken, ground, weighed, and placed in an Erlenmeyer flask with a stopper, 50 mL of a 0.1 mol/L 

hydrochloric acid solution was added, and the Erlenmeyer flask was plugged; a resulting system 

was weighed, subjected to an ultrasonic treatment (power: 250 W, and frequency: 40 kHz) for 30 

min, cooled, and weighed once again; a 0.1 mol/L hydrochloric acid solution was added to make 

up for a weight loss, and a resulting mixture was thoroughly shaken and centrifuged for 5 min at 

4,000 rpm; a resulting supernatant was taken and filtered, and 25 mL of a subsequent filtrate was 

taken and allowed to pass through a solid-phase extraction column (with a mixed cation exchange 

reversed-phase adsorbent as a filler, 150 mg, 6 mL, the column was pre-washed with 6 mL of each 

of methanol and water); the column was subjected to elution with 6 mL of each of a 0.1 mol/L 

hydrochloric acid solution and methanol, and an eluate was discarded; and then the column was 

further subjected to elution with 10 mL of a freshly-prepared acetonitrile-concentrated ammonia 

(95:5) mixed solution, and an eluate was collected, added to a 10 mL volumetric flask, diluted to a 

specified scale with the mixed solution, and thoroughly shaken. 

[0275] (3) Preparation of an ephedrine reference solution: An appropriate amount of an ephedrine 

hydrochloride reference and an appropriate amount of a pseudoephedrine hydrochloride reference 

were weighed, and methanol was added to prepare a mixed solution with 10 μg of the ephedrine 

hydrochloride reference and 10 μg of the pseudoephedrine hydrochloride reference per mL. 

[0276] (4) 10 μL of each of the ephedrine test solution prepared in step (2) and the ephedrine 

reference solution prepared in step (3) was pipetted and injected into a liquid chromatograph to 

determine a total content of ephedrine hydrochloride and pseudoephedrine hydrochloride in the 

HSBD composition. 
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[0277] The determination method of the ephedrine hydrochloride and pseudoephedrine 

hydrochloride in the present disclosure is subjected to methodological verification below: 

[0278] 1.2.2 Specificity investigation 

[0279] An ephedra negative sample was taken to prepare an ephedrine negative sample solution 

according to the preparation method of the ephedrine test solution; and 10 μL of each of the 

ephedrine test solution, the ephedrine negative sample solution, and the ephedrine reference 

solution was injected into a liquid chromatograph and tested. Test results were shown in FIG. 17 to 

FIG. 19. A peak position of each reference was shown in the following table: 

[0280] Table 23 Specificity test results for the determination of the ephedrine 

hydrochloride/pseudoephedrine hydrochloride content in the HSBD composition 

Name Sample name 
Retention 

time 
(min) 

Area 
(μV·s) 

Height 
(μV) 

Number of theoretical 
plates 

Ephedrine hydrochloride 

Reference 
solution 11.385 285600 14482 7092 

Test solution 11.578 313434 24718 19516 
Negative 
sample 11.731 / / / 

Pseudoephedrine 
hydrochloride 

Reference 
solution 13.055 298993 13565 7515 

Test solution 13.207 368439 25660 19449 
Negative 
sample 13.460 / / / 

[0281] It can be seen from FIG. 17 to FIG. 19 and Table 23 that the ephedrine negative sample 

solution has no obvious chromatographic peak at the corresponding retention time of ephedrine 

hydrochloride and pseudoephedrine hydrochloride, and thus there is no interference, indicating 

that the method has prominent specificity. 

[0282] 1.2.3 Linear relationship investigation 

[0283] 2.115 mg of an ephedrine hydrochloride reference and 2.196 mg of a pseudoephedrine 

hydrochloride reference were taken and added to a 10 mL volumetric flask, and methanol was 

added to prepare a mixed reference stock solution with 211.500 μg of ephedrine hydrochloride and 

219.161 μg of pseudoephedrine hydrochloride per mL; and different volumes of the reference 

stock solution each were accurately measured and serially diluted to obtain mixed reference 

solutions with ephedrine hydrochloride and pseudoephedrine hydrochloride at different 

concentration levels. 

[0284] 10 μL of each of the ephedrine hydrochloride reference solutions (which included 1.058 

μg, 2.115 μg, 4.230 μg, 10.575 μg, 21.150 μg, 52.875 μg, and 105.750 μg of ephedrine 

hydrochloride per mL, respectively, and included 1.096 μg, 2.192 μg, 4.383 μg, 10.958 μg, 21.916 
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μg, 54.790 μg, and 109.580 μg of pseudoephedrine hydrochloride per mL, respectively) was 

accurately pipetted and subjected to chromatographic assay. A peak area was determined 

according to the above chromatographic conditions, the ephedrine hydrochloride and 

pseudoephedrine hydrochloride (x) were regressed with the peak area (y), and a standard curve 

was plotted. Test results were shown in FIG. 19 and FIG. 20. 

[0285] It can be seen from FIG. 19 that a linear curve of ephedrine hydrochloride is as follows: y 

= 26,038.4703 x + 198.2720, R2 = 0.9999. 

[0286] It can be seen from FIG. 20 that a linear curve of pseudoephedrine hydrochloride is as 

follows: y = 26,339.9956 x - 1,062.3701, R2 = 1.0000. 

[0287] The results show that, when the ephedrine hydrochloride is in a concentration range of 

1.058 μg/mL to 105.750 μg/mL, there is a prominent linear relationship between the peak area and 

the concentration; and when the pseudoephedrine hydrochloride is in a concentration range of 

1.096 μg/mL to 109.580 μg/mL, there is a prominent linear relationship between the peak area and 

the concentration. 

[0288] 1.2.4 Precision investigation 

[0289] 10 μL of an ephedrine reference solution (ephedrine hydrochloride concentration: 10.575 

μg/mL, and pseudoephedrine hydrochloride concentration: 10.958 μg/mL) was accurately pipetted 

and repeatedly tested 6 times, and peak areas of ephedrine hydrochloride and pseudoephedrine 

hydrochloride were calculated. Test results were shown in Table 24. 

[0290] Table 24 Precision test results for the determination of the total content of ephedrine 

hydrochloride and pseudoephedrine hydrochloride in the HSBD composition 
No. Ephedrine hydrochloride peak area Pseudoephedrine hydrochloride peak area 

1 292091 302935 

2 287501 296438 

3 299576 307634 

4 296466 302093 

5 294594 302923 

6 302215 311631 

RSD (%) 1.78 1.71 

[0291] The results show that an RSD value for index peak areas resulting from 6 consecutive 

injections of a same ephedrine reference solution is less than 2.0%, indicating that the instrument 

precision is excellent. 

[0292] 1.2.5 Stability investigation 

[0293] 10 μL of a same ephedrine test solution was accurately pipetted and injected into a 
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chromatograph at 0 h, 2 h, 4 h, 8 h, 12 h, and 14 h to determine peak areas of ephedrine 

hydrochloride and pseudoephedrine hydrochloride, and an RSD value for peak areas was 

calculated. Test results were shown in Table 25. 

[0294] Table 25 Stability test results for the determination of the total content of ephedrine 

hydrochloride and pseudoephedrine hydrochloride in the HSBD composition 
Time Ephedrine hydrochloride Pseudoephedrine hydrochloride 

0h 313091 363362 

2h 317516 371638 

4h 320644 374812 

8h 320237 371977 

12h 319730 368706 

14h 313434 368439 

RSD (%) 1.08 1.07 

[0295] It can be seen from the table that RSD values (n = 6) for the ephedrine hydrochloride and 

pseudoephedrine hydrochloride are 1.08% and 1.07%, respectively, which both are lower than 

3.0%, indicating that the sample has prominent stability within 14 h. 

[0296] 1.2.6 Reproducibility investigation 

[0297] A same batch of samples were taken to prepare ephedrine test solutions, and the ephedrine 

test solutions were tested. The contents of ephedrine hydrochloride and pseudoephedrine 

hydrochloride and the corresponding RSD values were calculated, and results were shown in 

Table 26. 

[0298] Table 26 Reproducibility test results (n = 2) for the determination of the total content of 

ephedrine hydrochloride and pseudoephedrine hydrochloride in the HSBD composition 
No. Ephedrine hydrochloride (mg/g) Pseudoephedrine hydrochloride (mg/g) 

1 0.471 0.553 

2 0.470 0.552 

3 0.469 0.555 

4 0.480 0.565 

5 0.482 0.568 

6 0.479 0.563 

Mean 0.475 0.559 

RSD (%) 1.22 1.21 

[0299] The results show that RSD values for the ephedrine hydrochloride and pseudoephedrine 
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hydrochloride contents both are lower than 2.0%, indicating that the method has prominent 

reproducibility. 

[0300] 1.2.7 Accuracy investigation 

[0301] The spike-and-recovery method was adopted. About 0.25 g of a sample in which the 

ephedrine hydrochloride and pseudoephedrine hydrochloride contents were known was accurately 

weighed, and 9 parallel samples were prepared, with 3 in each group. The ephedrine hydrochloride 

and pseudoephedrine hydrochloride references were added according to sample-to-reference 

ratios of 0.5:1.0, 1.0:1.0, and 1.5:1.0. 9 ephedrine test solutions were prepared according to the 

preparation method of the ephedrine test solution and tested, and a spiked recovery rate was 

calculated. Test results were shown in Table 27. 

[0302] Table 27 Spiked recovery rate investigation results for the determination of the total 

content of ephedrine hydrochloride and pseudoephedrine hydrochloride in the HSBD composition 

Component No. 
Sample 
weight 

(g) 

Amount in 
sample 
(mg) 

Added 
amount 

(mg) 
(mg) 

Detected 
amount 

(mg) 

Recovery 
rate 
(%) 

Mean 
(%) 

RSD 
(%) 

Ephedrine 
hydrochloride 

1 0.2519 0.120 0.063 0.178 93.02 

94.96 2.66 

2 0.2536 0.120 0.063 0.182 97.31 

3 0.2576 0.122 0.063 0.179 90.30 

4 0.2546 0.121 0.125 0.238 93.32 

5 0.2506 0.119 0.125 0.237 94.03 

6 0.2566 0.122 0.125 0.244 97.34 

7 0.2580 0.123 0.188 0.305 96.96 

8 0.2508 0.119 0.188 0.298 94.79 

9 0.2514 0.119 0.188 0.303 97.56 

Pseudoephedrine 
hydrochloride 

1 0.2519 0.141 0.072 0.210 95.76 

96.59 2.24 

2 0.2536 0.142 0.072 0.214 100.01 

3 0.2576 0.144 0.072 0.211 92.71 

4 0.2546 0.142 0.143 0.279 94.92 

5 0.2506 0.140 0.143 0.278 95.78 

6 0.2566 0.143 0.143 0.284 97.63 

7 0.2580 0.144 0.216 0.354 96.97 

8 0.2508 0.140 0.210 0.344 96.67 

9 0.2514 0.141 0.211 0.349 98.89 
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[0303] It can be seen from the table that an average spiked recovery rate of ephedrine 

hydrochloride is 94.96% and an average spiked recovery rate of pseudoephedrine hydrochloride is 

96.59%, which are in line with the relevant provisions in Chinese Pharmacopoeia. Thus, the 

determination method of the present disclosure has prominent accuracy. 

[0304] 1.2.8 Determination for different batches of HSBD composition test samples 

[0305] 3 batches of the HSBD composition were taken to prepare test solutions. 10 μL of an 

ephedrine test solution was accurately pipetted and tested for an ephedrine hydrochloride content 

and a pseudoephedrine hydrochloride content, and a total content of ephedrine hydrochloride and 

pseudoephedrine hydrochloride was calculated. Results were shown in Table 28. 

[0306] Table 28 Determination results (n = 2) of the total content of ephedrine hydrochloride and 

pseudoephedrine hydrochloride in the different batches of the HSBD composition 

Batch 
No. 

Content (mg/g) Total content (mg/g) 

Ephedrine 
hydrochloride 

Pseudoephedrine 
hydrochloride 

Ephedrine hydrochloride + 
Pseudoephedrine hydrochloride 

S8 0.554 0.658 1.212 
S9 0.594 0.698 1.292 

S10 0.568 0.667 1.235 

[0307] 1.3 Determination method of a paeoniflorin content 

[0308] 1.3.1 Determination method 

[0309] In the present disclosure, the paeoniflorin content in the HSBD composition is determined 

by HPLC. Specifically, the determination method includes: 

[0310] (1) Chromatographic conditions: filler: octadecyl-bonded silica gel; mobile phase: 

methanol-0.05 mol/L MKP solution (35:65); flow rate: 1.0 mL/min; detection wavelength: 230 nm; 

and column temperature: 30°C. 

[0311] (2) Preparation of a paeoniflorin test solution: About 1.0 g of the HSBD composition was 

weighed and added to an Erlenmeyer flask with a stopper, 25 mL of methanol was added, and a 

resulting system was weighed, heated to allow a reaction under reflux for 30 min, cooled, and 

weighed once again; and methanol was added to make up for a weight loss, a resulting mixture was 

thoroughly shaken and filtered, and a subsequent filtrate was taken. 

[0312] (3) Preparation of a paeoniflorin reference solution: An appropriate amount of a 

paeoniflorin reference was weighed, and methanol was added to prepare a solution with 0.13 mg 

of the paeoniflorin reference per mL. 

[0313] (4) 10 μL of each of the paeoniflorin test solution prepared in step (2) and the paeoniflorin 

reference solution prepared in step (3) was pipetted and injected into a liquid chromatograph to 

determine the paeoniflorin content in the HSBD composition. 

[0314] The determination method of the paeoniflorin in the present disclosure is subjected to 
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methodological verification below: 

[0315] 1.3.2 Specificity investigation 

[0316] A Paeoniae Radix Rubra negative sample was taken to prepare a paeoniflorin negative 

sample solution according to the preparation method of the paeoniflorin test solution; and 10 μL of 

each of the paeoniflorin test solution, the paeoniflorin reference solution, and the paeoniflorin 

negative sample solution was injected into a liquid chromatograph and tested. Test results were 

shown in FIG. 22 to FIG. 24. It can be seen from the figure that the paeoniflorin negative sample 

solution has no obvious chromatographic peak at the same retention time as paeoniflorin, and thus 

it is considered that there is no interference by the negative sample. 

[0317] 1.3.3 Linear relationship investigation 

[0318] An appropriate amount of a paeoniflorin reference was accurately weighed, and methanol 

was added to prepare a paeoniflorin reference solution with 0.53 mg of the paeoniflorin reference 

per mL. The paeoniflorin reference solution was diluted 2, 4, 8, 16, 32, and 64 times to prepare a 

series of paeoniflorin reference solutions with different concentrations. With the concentration as 

an abscissa and the peak area as an ordinate, a standard curve was plotted, and a regression 

equation was calculated. Results were shown in FIG. 25. 

[0319] A linear curve of paeoniflorin is as follows: y = 12,804,471.2418 x - 1,628.2577, R2 = 

0.9996; and a linear relationship between the peak area and the concentration is prominent.  

[0320] 1.3.4 Precision investigation 

[0321] 10 μL of a paeoniflorin reference solution was accurately pipetted and repeatedly tested 6 

times, and a deviation was calculated based on a paeoniflorin peak area. Test results were shown in 

Table 29. 

[0322] Table 29 Precision investigation results for the determination of the paeoniflorin content 

in the HSBD composition 
No. Peak area Mean RSD (%) 

1 1716712 

1709821 1.08 

2 1726584 

3 1719349 

4 1723590 

5 1686364 

6 1686326 

[0323] The results show that an RSD value is 1.08%, indicating prominent instrument precision. 

[0324] 1.3.5 Stability investigation 

[0325] 10 μL of a same paeoniflorin test solution was accurately pipetted and injected into a 
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chromatograph at 0 h, 4 h, 8 h, 12 h, 18 h, and 24 h to determine a paeoniflorin peak area, and an 

RSD value was calculated. Test results were shown in Table 30. 

[0326] Table 30 Stability investigation results for the determination of the paeoniflorin content in 

the HSBD composition 
Time (h) Peak area Mean RSD (%) 

0 2257654 

2265685 0.84 

4 2256174 

8 2253862 

12 2254709 

18 2269094 

24 2302619 

[0327] The results show that an RSD value is 0.84%, indicating that the paeoniflorin test solution 

is stable within 24 h. 

[0328] 1.3.6 Reproducibility investigation 

[0329] A same batch of samples were taken to prepare 6 paeoniflorin test solutions according to 

the preparation method of the paeoniflorin test solution, the paeoniflorin test solutions were tested, 

and an RSD value for the paeoniflorin content was calculated. Test results were shown in Table 31. 

[0330] Table 31 Reproducibility investigation results for the determination of the paeoniflorin 

content in the HSBD composition 
No. Peak area Content (mg/g) Mean RSD (%) 

1 2224804 4.31 

4.40 1.10 

2 2266635 4.38 

3 2273537 4.40 

4 2302670 4.45 

5 2283757 4.40 

6 2295827 4.43 

[0331] The results show that an RSD is 1.1%, which is much lower than the standard requirement 

of 5%. Thus, the paeoniflorin determination method of the present disclosure has excellent 

reproducibility. 

[0332] 1.3.7 Accuracy investigation 

[0333] The spike-and-recovery method was adopted. 0.5 g of a sample was taken, and a 

paeoniflorin reference solution was added according to a sample-reference ratio of 1:1. 6 parallel 

samples were prepared according to the preparation method of the paeoniflorin test solution, and a 
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spiked recovery rate was calculated. Results were shown in Table 32. 

[0334] Table 32 Accuracy investigation results for the determination of the paeoniflorin content 

in the HSBD composition 

No. Peak 
area 

Measured 
amount 

(mg) 

Sample 
(mg) 

Reference 
(mg) 

Recovery 
rate (%) Mean RSD 

(%) 

1 2239653 4.34 2.20 2.20 97.27 

98.86 2.69 

2 2257450 4.37 2.20 2.20 98.64 

3 2263223 4.38 2.21 2.20 98.64 

4 2217293 4.29 2.20 2.20 95.00 

5 2287294 4.43 2.20 2.20 101.36 

6 2300603 4.45 2.20 2.20 102.27 

[0335] It can be seen from the table that an average spiked recovery rate of paeoniflorin is 98.86%, 

which is in line with the relevant provisions in Chinese Pharmacopoeia. Thus, the determination 

method of the present disclosure has prominent accuracy. 

[0336] 1.3.8 Determination for different batches of HSBD composition test samples 

[0337] 3 batches of the HSBD composition were taken to prepare paeoniflorin test solutions. 10 

μL of a paeoniflorin test solution was accurately pipetted and tested for a paeoniflorin content. 

Results were shown in Table 33. 

[0338] Table 33 Determination results of the paeoniflorin content in the different batches of the 

HSBD composition 
Batch No. Paeoniflorin content (mg/g) 

S8 4.00 

S9 4.20 

S10 4.20 

[0339] 2. TLC identification methods for the HSBD composition 

[0340] 2.1 TLC identification method for ephedra 

[0341] 2.1.1 Identification method 

[0342] (1) Preparation of an ephedra test solution: 5 g of the HSBD composition was taken and 

ground, 3 mL to 5 mL of a concentrated ammonia solution was added for wetting, 25 mL of  TCM 

was added, and a resulting mixture was heated to allow a reaction under reflux for 30 min; and a 

resulting reaction system was filtered, a filtrate was subjected to evaporation to dryness, and a 

residue was dissolved with 1 mL of methanol. 
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[0343] (2) Preparation of an ephedra reference solution: An ephedrine hydrochloride reference 

was taken, and methanol was added to prepare a solution with 1 mg of the ephedrine hydrochloride 

reference per mL. 

[0344] (3) 3 μL of each of the ephedra test solution and the ephedra reference solution was spotted 

on a same silica gel G TLC plate, and development was conducted with a mixed solution of  TCM, 

methanol, and a concentrated ammonia solution (20:5:0.5) as a developing agent; and the silica gel 

G TLC plate was taken out, air-dried, sprayed with a ninhydrin solution, and heated until spots 

were clearly stained, where a spot at a position in a chromatogram of the test solution was in the 

same color as a spot at a corresponding position in a chromatogram of the reference solution. 

[0345] 2.1.2 Methodological verification 

[0346] (1) Specificity 

[0347] An ephedra negative sample was taken to prepare an ephedra-deficient negative sample 

solution according to the preparation method of the ephedra test solution; 3 μL of the ephedra test 

solution, 3 μL of the ephedra-deficient negative sample solution, and 3 μL of the ephedra reference 

solution were taken and spotted on a same silica gel G TLC plate (Haiyang silica gel G plate), and 

development was conducted with a mixed solution of TCM, methanol, and a concentrated 

ammonia solution (20:5:0.5) as a developing agent at a normal temperature and humidity (T: 

21.1°C, RH: 47%); and the silica gel G TLC plate was taken out, air-dried, sprayed with a 

ninhydrin solution, heated until spots were clearly stained, and observed under sunlight. 

Experimental results were shown in FIG. 26. It can be seen from the figure that, in the TLC 

identification method of the present disclosure, there is no spot for an active ingredient deficient in 

the negative sample and there is also no impurity spot at a position nearby during TLC of the 

negative sample, indicating that the method has prominent specificity. 

[0348] (2) Durability investigation 

[0349] 1) Comparison of different temperatures 

[0350] 3 μL of the ephedra test solution and 3 μL of the ephedra reference solution were taken and 

spotted on a same silica gel G TLC plate (Haiyang silica gel G plate), and development was 

conducted with a mixed solution of TCM, methanol, and a concentrated ammonia solution 

(20:5:0.5) as a developing agent at a normal temperature (T: 21.1°C, RH: 47%) and a low 

temperature (T: 6.4°C, RH: 90%); and the silica gel G TLC plate was taken out, air-dried, sprayed 

with a ninhydrin solution, heated until spots were clearly stained, and observed under sunlight. 

Experimental results were shown in FIG. 27 and FIG. 28. 

[0351] It can be seen from FIG. 27 and FIG. 28 that the resolution effect is excellent at both the 

normal temperature and the low temperature, and a main spot at a position in a chromatogram of 

the HSBD composition is in the same color as a main spot at a corresponding position in a 
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chromatogram of the reference. The experimental results show that the temperature has a little 

impact on the TLC identification of ephedra in the HSBD composition, indicating that the TLC 

identification method has excellent durability for different temperatures. 

[0352] 2) Comparison of different humidities 

[0353] 3 μL of the ephedra test solution and 3 μL of the ephedra reference solution were taken and 

spotted on a same silica gel G TLC plate (Haiyang silica gel G plate), and development was 

conducted with a mixed solution of TCM, methanol, and a concentrated ammonia solution 

(20:5:0.5) as a developing agent at a normal humidity (T: 21.1°C, RH: 47%), a low humidity (T: 

21.1°C, RH: 36%), and a high humidity (T: 21.1°C, RH: 79%); and the silica gel G TLC plate was 

taken out, air-dried, sprayed with a ninhydrin solution, heated until spots were clearly stained, and 

observed under sunlight. Experimental results were shown in FIG. 27, FIG. 29, and FIG. 30. 

[0354] It can be seen from FIG. 27, FIG. 29, and FIG. 30 that the resolution effect is excellent at 

the normal humidity, low humidity, and high humidity, and a main spot at a position in a 

chromatogram of the HSBD composition is in the same color as a main spot at a corresponding 

position in a chromatogram of the reference. The experimental results show that the humidity has a 

little impact on the TLC identification of ephedra in the HSBD composition, indicating that the 

TLC identification method has excellent durability for different humidities. 

[0355] 3) Comparison of different spotting amounts 

[0356] The ephedra test solution and the ephedra reference solution each were taken and spotted 

at different amounts on a same silica gel G TLC plate (Haiyang silica gel G plate), and 

development was conducted with a mixed solution of TCM, methanol, and a concentrated 

ammonia solution (20:5:0.5) as a developing agent; and the silica gel G TLC plate was taken out, 

air-dried, sprayed with a ninhydrin solution, heated until spots were clearly stained, and observed 

under sunlight. Experimental results were shown in FIG. 31. 

[0357] It can be seen from FIG. 31 that, when the ephedra test solution is spotted at an amount of 

3 μL and the ephedra reference solution is spotted at an amount of 3 μL, a main spot at a position in 

a test chromatogram corresponding to a reference chromatogram is clear and is not interfered. 

Therefore, in the ephedra identification method of the present disclosure, the ephedra test solution 

is spotted at an amount of 3 μL and the ephedra reference solution is spotted at an amount of 3 μL. 

[0358] 4) Comparison of TLC plates of different manufacturers 

[0359] 3 μL of the ephedra test solution and 3 μL of the ephedra reference solution were taken and 

spotted on each of silica gel G TLC plates of different manufacturers (Haiyang silica gel G plate, 

PUKE silica gel G plate, and Merck silica gel G plate), and development was conducted with a 

mixed solution of TCM, methanol, and a concentrated ammonia solution (20:5:0.5) as a 

developing agent at the same temperature and humidity (T: 21.1°C, RH: 47%); and the silica gel G 
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TLC plates were taken out, air-dried, sprayed with a ninhydrin solution, heated until spots were 

clearly stained, and observed under sunlight. Experimental results were shown in FIG. 27, FIG. 32, 

and FIG. 33. 

[0360] The Haiyang silica gel G plate was a TLC plate produced by Qingdao Haiyang Chemical 

Co., Ltd.; the PUKE silica gel G plate was a TLC plate produced by Qingdao PUKE Parting 

Materials Co., Ltd.; and the Merck silica gel G plate was a TLC plate produced by Merck KGaA. 

The TLC plates each had a specification of 10 cm × 10 cm and a thickness of 0.20 mm to 0.25 mm. 

[0361] The results show that the silica gel G TLC plates of different manufacturers (Haiyang 

silica gel G plate, PUKE silica gel G plate, and Merck silica gel G plate) have no significant impact 

on the TLC identification of ephedra in the HSBD composition, indicating that the TLC 

identification method has prominent durability for silica gel G TLC plates of different 

manufacturers. 

[0362] 2.2 TLC identification method for licorice 

[0363] 2.2.1 Identification method 

[0364]  (1) Preparation of a licorice test solution: 5 g of the HSBD composition was taken and 

ground, 40 mL of diethyl ether was added, and a resulting mixture was heated to allow a reaction 

under reflux for 1 h; a resulting reaction system was filtered, and a resulting ether solution was 

discarded; a residue was dissolved with 30 mL of methanol, and a resulting solution was heated to 

allow a reaction under reflux for 1 h and then filtered; a filtrate was subjected to evaporation to 

dryness, and a residue was dissolved with 40 mL of water and subjected to extraction with 20 mL 

of n-butanol under shaking 3 times; resulting n-butanol phases were combined and washed with 

water 3 times, and resulting aqueous phases were discarded; and the n-butanol was evaporated, 

and a residue was dissolved with 5 mL of methanol. 

[0365] (2) Preparation of a licorice reference solution: 1 g of a licorice reference was taken to 

prepare the licorice reference solution according to the preparation method of the licorice test 

solution. 

[0366] (3) 4 μL of each of the licorice test solution and the licorice reference solution was taken 

and spotted on a same silica gel G TLC plate prepared with a 1% sodium hydroxide solution, and 

development was conducted with a mixed solution of ethyl acetate, formic acid, glacial acetic acid, 

and water (15:1:1:2) as a developing agent; and the silica gel G TLC plate was taken out, air-dried, 

sprayed with a 10% sulfuric acid-ethanol solution, and heated at 105°C until spots were clearly 

stained, where a spot at a position in a chromatogram of the test solution was in the same color as 

a spot at a corresponding position in a chromatogram of the reference solution. 

[0367] 2.2.2 Methodological verification 

[0368] (1) Specificity investigation 
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[0369] A licorice negative sample was taken to prepare a licorice-deficient negative sample 

solution according to the preparation method of the licorice test solution; 4 μL of the licorice test 

solution, 4 μL of the licorice reference solution, and 4 μL of the licorice-deficient negative sample 

solution were taken and spotted on a same silica gel G TLC plate (Haiyang silica gel G plate), and 

development was conducted with a mixed solution of ethyl acetate, formic acid, glacial acetic acid, 

and water (15:1:1:2) as a developing agent at a normal temperature and humidity (T: 21.1°C, RH: 

47%); and the silica gel G TLC plate was taken out, air-dried, sprayed with a 10% sulfuric 

acid-ethanol solution, heated at 105°C until spots were clearly stained, and observed under 

sunlight. Experimental results were shown in FIG. 34. It can be seen from the figure that, in the 

TLC identification method of the present disclosure, there is no spot for an active ingredient 

deficient in the negative sample and there is also no impurity spot at a position nearby during TLC 

of the negative sample, indicating that the method has prominent specificity. 

[0370] (2) Durability investigation 

[0371] 1) Comparison of different temperatures 

[0372] 4 μL of the licorice test solution and 4 μL of the licorice reference solution were taken and 

spotted on a same silica gel G TLC plate (Haiyang silica gel G plate), and development was 

conducted with a mixed solution of ethyl acetate, formic acid, glacial acetic acid, and water 

(15:1:1:2) as a developing agent at a normal temperature (T: 21.1°C, RH: 47%) and a low 

temperature (T: 6.4°C, RH: 90%); and the silica gel G TLC plate was taken out, air-dried, sprayed 

with a 10% sulfuric acid-ethanol solution, heated at 105°C until spots were clearly stained, and 

observed under sunlight. Experimental results were shown in FIG. 35 and FIG. 36. 

[0373] It can be seen from FIG. 35 and FIG. 36 that the resolution effect is excellent at both the 

normal temperature and the low temperature, and a main spot at a position in a chromatogram of 

the HSBD composition is in the same color as a main spot at a corresponding position in a 

chromatogram of the reference. The experimental results show that the temperature has a little 

impact on the TLC identification of licorice in the HSBD composition, indicating that the TLC 

identification method has excellent durability for different temperatures. 

[0374] 2) Comparison of different humidities 

[0375] 4 μL of the licorice test solution and 4 μL of the licorice reference solution were taken and 

spotted on a same silica gel G TLC plate (Haiyang silica gel G plate), and development was 

conducted with a mixed solution of ethyl acetate, formic acid, glacial acetic acid, and water 

(15:1:1:2) as a developing agent at a normal humidity (T: 21.1°C, RH: 47%), a low humidity (T: 

21.1°C, RH: 36%), and a high humidity (T: 21.1°C, RH: 79%); and the silica gel G TLC plate was 

taken out, air-dried, sprayed with a 10% sulfuric acid-ethanol solution, heated at 105°C until spots 

were clearly stained, and observed under sunlight. Experimental results were shown in FIG. 35, 
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FIG. 37, and FIG. 38. 

[0376] It can be seen from FIG. 35, FIG. 37, and FIG. 38 that the resolution effect is excellent at 

the normal humidity, low humidity, and high humidity, and a main spot at a position in a 

chromatogram of the HSBD composition is in the same color as a main spot at a corresponding 

position in a chromatogram of the reference. The experimental results show that the humidity has a 

little impact on the TLC identification of licorice in the HSBD composition, indicating that the 

TLC identification method has excellent durability for different humidities. 

[0377] 3) Comparison of different spotting amounts 

[0378] The licorice test solution and the licorice reference solution each were taken and spotted at 

different amounts on a same silica gel G TLC plate (Haiyang silica gel G plate), and development 

was conducted with a mixed solution of ethyl acetate, formic acid, glacial acetic acid, and water 

(15:1:1:2) as a developing agent at a normal temperature and humidity (T: 21.1°C, RH: 47%); and 

the silica gel G TLC plate was taken out, air-dried, sprayed with a 10% sulfuric acid-ethanol 

solution, heated at 105°C until spots were clearly stained, and observed under sunlight. 

Experimental results were shown in FIG. 39. 

[0379] It can be seen from FIG. 39 that, when the licorice test solution is spotted at an amount of 

4 μL and the licorice reference solution is spotted at an amount of 4 μL, a main spot at a position in 

a test chromatogram corresponding to a reference chromatogram is clear and is not interfered. 

Therefore, in the licorice identification method of the present disclosure, the licorice test solution 

is spotted at an amount of 4 μL and the licorice reference solution is spotted at an amount of 4 μL. 

[0380] 4) Comparison of TLC plates of different manufacturers 

[0381] The licorice test solution and the licorice reference solution were taken and spotted on 

each of silica gel G TLC plates of different manufacturers (Haiyang silica gel G plate, PUKE silica 

gel G plate, and Merck silica gel G plate), and development was conducted with a mixed solution 

of ethyl acetate, formic acid, glacial acetic acid, and water (15:1:1:2) as a developing agent at a 

normal temperature and humidity (T: 21.1°C, RH: 47%); and the silica gel G TLC plate was taken 

out, air-dried, sprayed with a 10% sulfuric acid-ethanol solution, heated at 105°C until spots were 

clearly stained, and observed under sunlight. Experimental results were shown in FIG. 35, FIG. 40, 

and FIG. 41. 

[0382] The Haiyang silica gel G plate was a TLC plate produced by Qingdao Haiyang Chemical 

Co., Ltd.; the PUKE silica gel G plate was a TLC plate produced by Qingdao PUKE Parting 

Materials Co., Ltd.; and the Merck silica gel G plate was a TLC plate produced by Merck KGaA. 

The TLC plates each had a specification of 10 cm × 10 cm and a thickness of 0.20 mm to 0.25 mm. 

[0383] The results show that the silica gel G TLC plates of different manufacturers (Haiyang 

silica gel G plate, PUKE silica gel G plate, and Merck silica gel G plate) have no significant impact 
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on the TLC identification of licorice in the HSBD composition, indicating that the TLC 

identification method has prominent durability for silica gel G TLC plates of different 

manufacturers. 

[0384] 2.3 TLC identification method for Magnolia officinalis 

[0385] 2.3.1 Identification method 

[0386] (1) Preparation of a Magnolia officinalis test solution: 5 g of the HSBD composition was 

taken and ground, 20 mL of methanol was added, and a resulting mixture was subjected to an 

ultrasonic treatment for 30 min and then filtered; a filtrate was subjected to evaporation to dryness, 

and a residue was dissolved with 40 mL of water and then subjected to extraction with 30 mL of 

ethyl acetate under shaking 2 times; and resulting ethyl acetate phases were combined and 

subjected to evaporation to dryness, and a residue was dissolved with 1 mL of methanol. 

[0387] It should be noted that, traditionally, a Magnolia officinalis test solution is generally 

prepared through methanol extraction alone, but an ethyl acetate extraction step is added in the 

present disclosure, which can well remove impurities in the HSBD composition to eliminate their 

interference on target spots (magnolol and honokiol). 

[0388] (2) Preparation of a magnolol reference solution: A magnolol reference was taken, and 

methanol was added to prepare a solution with 1 mg of the magnolol reference per mL. 

[0389] (3) Preparation of a honokiol reference solution: A honokiol reference was taken, and 

methanol was added to prepare a solution with 1 mg of the honokiol reference per mL. 

[0390] (4) 4 μL of each of the Magnolia officinalis test solution, the magnolol reference solution, 

and the honokiol reference solution was spotted on a same silica gel G TLC plate, and 

development was conducted with a mixed solution of toluene, ethyl acetate, and methanol (17:3:3) 

as a developing agent; and the silica gel G TLC plate was taken out, air-dried, sprayed with a 5% 

vanillin-sulfuric acid solution, and heated until spots were clearly stained, where a spot at a 

position in a chromatogram of the test solution was in the same color as a spot at a corresponding 

position in a chromatogram of the reference solution. 

[0391] 2.3.2 Methodological verification 

[0392] (1) Specificity 

[0393] A Magnolia officinalis negative sample was taken to prepare a Magnolia 

officinalis-deficient negative sample solution according to the preparation method of the Magnolia 

officinalis test solution; 4 μL of the Magnolia officinalis test solution, 4 μL of the magnolol 

reference solution, 4 μL of the honokiol reference solution, and 4 μL of the Magnolia 

officinalis-deficient negative sample solution were taken and spotted on a same silica gel G TLC 

plate (Merck silica gel G plate), and development was conducted with a mixed solution of toluene, 

ethyl acetate, and methanol (17:3:3) as a developing agent at a normal temperature and humidity 
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(T: 26.1°C, RH: 48%); and the silica gel G TLC plate was taken out, air-dried, sprayed with a 5% 

vanillin-sulfuric acid solution, heated until spots were clearly stained, and observed under sunlight. 

Experimental results were shown in FIG. 42. It can be seen from the figure that, in the TLC 

identification method of the present disclosure, there is no spot for an active ingredient deficient in 

the negative sample and there is also no impurity spot at a position nearby during TLC of the 

negative sample, indicating that the method has prominent specificity. 

[0394] (2) Durability investigation 

[0395] 1) Comparison of different temperatures 

[0396] 4 μL of the Magnolia officinalis test solution, 4 μL of the magnolol reference solution, and 

4 μL of the honokiol reference solution were taken and spotted on a same silica gel G TLC plate 

(Merck silica gel G plate), and development was conducted with a mixed solution of toluene, ethyl 

acetate, and methanol (17:3:3) as a developing agent at a normal temperature (T: 26.1°C, RH: 48%) 

and a low temperature (T: 3.1°C, RH: 91%); and the silica gel G TLC plate was taken out, air-dried, 

sprayed with a 5% vanillin-sulfuric acid solution, heated until spots were clearly stained, and 

observed under sunlight. Experimental results were shown in FIG. 43 and FIG. 44. 

[0397] It can be seen from FIG. 43 and FIG. 44 that the resolution effect is excellent at both the 

normal temperature and the low temperature, and a main spot at a position in a chromatogram of 

the HSBD composition is in the same color as a main spot at a corresponding position in a 

chromatogram of the reference. The experimental results show that the temperature has a little 

impact on the TLC identification of Magnolia officinalis in the HSBD composition, indicating that 

the TLC identification method has excellent durability for different temperatures. 

[0398] 2) Comparison of different humidities 

[0399] 4 μL of the Magnolia officinalis test solution, 4 μL of the magnolol reference solution, and 

4 μL of the honokiol reference solution were taken and spotted on a same silica gel G TLC plate 

(Merck silica gel G plate), and development was conducted with a mixed solution of toluene, ethyl 

acetate, and methanol (17:3:3) as a developing agent at a normal humidity (T: 26.1°C, RH: 48%), 

a low humidity (T: 26.1°C, RH: 36%), and a high humidity (T: 26.1°C, RH: 78%); and the silica 

gel G TLC plate was taken out, air-dried, sprayed with a 5% vanillin-sulfuric acid solution, heated 

until spots were clearly stained, and observed under sunlight. Experimental results were shown in 

FIG. 43, FIG. 45, and FIG. 46. 

[0400] It can be seen from FIG. 43, FIG. 45, and FIG. 46 that the resolution effect is excellent at 

the normal humidity, low humidity, and high humidity, and a main spot at a position in a 

chromatogram of the HSBD composition is in the same color as a main spot at a corresponding 

position in a chromatogram of the reference. The experimental results show that the humidity has a 

little impact on the TLC identification of Magnolia officinalis in the HSBD composition, 
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indicating that the TLC identification method has excellent durability for different humidities. 

[0401] 3) Comparison of different spotting amounts 

[0402] The Magnolia officinalis test solution, the magnolol reference solution, and the honokiol 

reference solution each were taken and spotted at different amounts on a same silica gel G TLC 

plate (Merck silica gel G plate), and development was conducted with a mixed solution of toluene, 

ethyl acetate, and methanol (17:3:3) as a developing agent at a normal temperature and humidity 

(T: 26.1°C, RH: 48%); and the silica gel G TLC plate was taken out, air-dried, sprayed with a 5% 

vanillin-sulfuric acid solution, heated until spots were clearly stained, and observed under sunlight. 

Experimental results were shown in FIG. 47. 

[0403] It can be seen from FIG. 47 that, when the Magnolia officinalis test solution is spotted at 

an amount of 4 μL, the magnolol reference solution is spotted at an amount of 4 μL, and the 

honokiol reference solution is spotted at an amount of 4 μL, a main spot at a position in a test 

chromatogram corresponding to a reference chromatogram is clear and is not interfered. Therefore, 

in the Magnolia officinalis identification method of the present disclosure, the Magnolia 

officinalis test solution is spotted at an amount of 4 μL, the magnolol reference solution is spotted 

at an amount of 4 μL, and the honokiol reference solution is spotted at an amount of 4 μL. 

[0404] 4) Comparison of TLC plates of different manufacturers 

[0405] 4 μL of the Magnolia officinalis test solution, 4 μL of the magnolol reference solution, and 

4 μL of the honokiol reference solution were taken and spotted on each of silica gel G TLC plates 

of different manufacturers (Haiyang silica gel G plate, PUKE silica gel G plate, and Merck silica 

gel G plate), and development was conducted with a mixed solution of toluene, ethyl acetate, and 

methanol (17:3:3) as a developing agent at a normal temperature and humidity (T: 26.1°C, RH: 

48%); and the silica gel G TLC plates were taken out, air-dried, sprayed with a 5% 

vanillin-sulfuric acid solution, heated until spots were clearly stained, and observed under sunlight. 

Experimental results were shown in FIG. 43, FIG. 48, and FIG. 49. 

[0406] The Haiyang silica gel G plate was a TLC plate produced by Qingdao Haiyang Chemical 

Co., Ltd.; the PUKE silica gel G plate was a TLC plate produced by Qingdao PUKE Parting 

Materials Co., Ltd.; and the Merck silica gel G plate was a TLC plate produced by Merck KGaA. 

The TLC plates each had a specification of 10 cm × 10 cm and a thickness of 0.20 mm to 0.25 mm. 

[0407] The results show that the silica gel G TLC plates of different manufacturers (Haiyang 

silica gel G plate, PUKE silica gel G plate, and Merck silica gel G plate) have no significant impact 

on the TLC identification of Magnolia officinalis in the HSBD composition, indicating that the 

TLC identification method has prominent durability for silica gel G TLC plates of different 

manufacturers. 

[0408] 2.4 TLC identification method for Astragalus membranaceus 
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[0409] 2.4.1 Identification method 

[0410] (1) Preparation of an Astragalus membranaceus test solution: An appropriate amount of 

the HSBD composition was taken and ground; about 5 g of the ground composition was taken, 30 

mL of methanol was added, and a resulting mixture was subjected to an ultrasonic treatment for 30 

min, then cooled, and filtered; a filtrate was subjected to evaporation to dryness, a residue was 

dissolved with 20 mL of water, and a resulting solution was subjected to extraction with 20 mL of 

water-saturated n-butanol under shaking 2 times; resulting n-butanol phases were combined and 

washed with 20 mL of an ammonia solution 2 times, and resulting ammonia phases were discarded; 

and the n-butanol was evaporated, and a residue was dissolved with 1 mL of methanol. 

[0411] (2) Preparation of an Astragalus membranaceus reference solution: An astragaloside 

reference was taken, and methanol was added to prepare a solution with 1 mg of the astragaloside 

reference per mL. 

[0412] (3) 5 μL to 8 μL of the Astragalus membranaceus test solution and 2 μL of the Astragalus 

membranaceus reference solution were taken and spotted on a same silica gel G TLC plate, and 

development was conducted with a lower layer of a mixed solution of TCM, methanol, and water 

(13:7:2) as a developing agent at 4°C to 10°C; and the silica gel G TLC plate was taken out, 

air-dried, sprayed with a 10% sulfuric acid-ethanol solution, heated at 105°C until spots were 

clearly stained, and observed under UV light (365 nm). A fluorescent spot at a position in a 

chromatogram of the test solution was in the same color as a fluorescent spot at a corresponding 

position in a chromatogram of the reference solution. 

[0413] 2.4.2 Methodological verification 

[0414] (1) Specificity investigation 

[0415] An Astragalus membranaceus negative sample was taken to prepare an Astragalus 

membranaceus-deficient negative sample solution according to the preparation method of the 

Astragalus membranaceus test solution; and the Astragalus membranaceus test solution, the 

Astragalus membranaceus-deficient negative sample solution, and the Astragalus membranaceus 

reference solution were spotted on a same silica gel G TLC plate (Merck silica gel G plate) and 

tested according to the proposed method. Results were shown in FIG. 50. It can be seen from the 

figure that, in the TLC identification method of the present disclosure, there is no spot for an active 

ingredient deficient in the negative sample and there is also no impurity spot at a position nearby 

during TLC of the negative sample, indicating that the method has prominent specificity. 

[0416] (2) Durability investigation 

[0417] 1) Comparison of different temperatures 

[0418] Spotted silica gel G plates (Merck silica gel G plates) were taken and subjected to 

development at a normal temperature (T: 25°C, RH: 75%) and a low temperature (T: 9°C, RH: 
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89%), respectively, and then observed according to the proposed method. Results were shown in 

FIG. 26 and FIG. 27. The results show that, at the normal temperature, a spot in either the test 

chromatogram or the reference chromatogram has a too-high Rf value and poor resolution (FIG. 

51); and at the low temperature, a spot in the test chromatogram has an appropriate Rf value and 

prominent resolution (FIG. 52), and well corresponds to a spot at a corresponding position in the 

reference chromatogram. Therefore, in the method of the present disclosure, the development is 

conducted at 4°C to 10°C. 

[0419] 2) Comparison of different humidities 

[0420] Spotted silica gel G plates (Merck silica gel G plates) were taken and subjected to 

development at a low temperature and low humidity (T: 8.9°C, RH: 41%) and a low temperature 

and high humidity (T: 8.9°C, RH: 92%), respectively, and then observed according to the 

proposed method. Results were shown in FIG. 53 and FIG. 54. The results show that the humidity 

has a little impact on the TLC identification of Astragalus membranaceus in the HSBD 

composition, indicating that the TLC identification method has excellent durability for different 

humidities. 

[0421] 3) Comparison of different spotting amounts 

[0422] The Astragalus membranaceus test solution and the Astragalus membranaceus reference 

solution each were spotted at different volumes on a same silica gel G TLC plate (Merck silica gel 

G plate) and tested according to the proposed method. Results were shown in FIG. 55, and it can be 

seen from the figure that, when the Astragalus membranaceus test solution is spotted at an amount 

of 5 μL to 8 μL and the Astragalus membranaceus reference solution is spotted at an amount of 2 

μL to 3 μL, a fluorescent spot at a position in a test chromatogram corresponding to a reference 

chromatogram is clear. Therefore, in the method of the present disclosure, the Astragalus 

membranaceus test solution is spotted at an amount of 5 μL to 8 μL and the Astragalus 

membranaceus reference solution is spotted at an amount of 2 μL to 3 μL. 

[0423] 4) Comparison of different TLC plates 

[0424] The Astragalus membranaceus test solution and the Astragalus membranaceus reference 

solution were spotted on each of silica gel G TLC plates of different manufacturers (Merck silica 

gel G plate, Haiyang silica gel G plate, and Yinlong silica gel G plate) and tested according to the 

proposed method. Results were shown in FIG. 52, FIG. 56, and FIG. 57. 

[0425] The Merck silica gel G plate was a TLC plate produced by Merck KGaA; the Haiyang 

silica gel G plate was a TLC plate produced by Qingdao Haiyang Chemical Co., Ltd.; and the 

Yinlong silica gel G plate was a TLC plate produced by Yantai Chemical Industry Institute. The 

TLC plates each had a specification of 10 cm × 10 cm and a thickness of 0.20 mm to 0.25 mm. 

[0426] The results show that the 3 silica gel G TLC plates all can achieve a prominent resolution 
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effect, indicating that the TLC identification method has prominent durability for silica gel G TLC 

plates of different manufacturers. 

[0427] 2.5 TLC identification method for Semen Lepidii 

[0428] 2.5.1 Identification method 

[0429] Specifically, the TLC identification method for Semen Lepidii is as follows: 

[0430] (1) Preparation of a Semen Lepidii test solution: An appropriate amount of the HSBD 

composition was taken and ground; about 5 g of the ground compound was taken, 30 mL of 70% 

methanol was added, and a resulting mixture was subjected to an ultrasonic treatment for 30 min, 

cooled, and filtered; a filtrate was subjected to evaporation to dryness, and a residue was dissolved 

with 5 mL of water; a resulting solution was allowed to pass through a D101 macroporous resin 

column (with an inner diameter of 1.5 cm and a column height of 12 cm), and the macroporous 

resin column was subjected to elution with water until an eluate was colorless and then subjected 

to elution with 70% methanol until an eluate was colorless; and an eluate of the 70% methanol was 

collected and subjected to evaporation to dryness, and a residue was dissolved with 1 mL of 

methanol. 

[0431] (2) Preparation of a Semen Lepidii reference solution: A 

quercetin-3-O-β-D-glucose-7-O-β-D-gentiobioside reference was taken, and 30% methanol was 

added to prepare a solution with 0.1 mg of the quercetin-3-O-β-D-glucose-7-O-β-D-gentiobioside 

reference per mL. 

[0432] (3) 2 μL of each of the Semen Lepidii test solution and the Semen Lepidii reference 

solution was spotted on a same PA film, and development was conducted with a mixed solution of 

ethyl acetate, methanol, and water (7:2:1) as a developing agent; and the PA film was taken out, 

air-dried, sprayed with a 2% aluminum chloride-ethanol solution, hot air-dried, and observed 

under UV light (365 nm). A fluorescent spot at a position in a chromatogram of the test solution 

was in the same color as a fluorescent spot at a corresponding position in a chromatogram of the 

reference solution. 

[0433] It should be noted that, in the existing TLC identification process for Semen Lepidii, a 

Semen Lepidii test solution is generally prepared by directly dissolving a relevant sample with 

methanol, heating to allow a reaction under reflux, and filtering. However, the large number of 

components in the HSBD composition in the present disclosure have a great impact on the 

identification method. Thus, the macroporous resin purification step is added in the present 

disclosure. 

[0434] 2.5.2 Methodological verification 

[0435] (1) Specificity investigation 

[0436] A Semen Lepidii negative sample was taken to prepare a Semen Lepidii-deficient negative 
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sample solution according to the preparation method of the Semen Lepidii test solution; and 2 μL 

of the Semen Lepidii test solution, 2 μL of the Semen Lepidii-deficient negative sample solution, 

and 2 μL of the Semen Lepidii reference solution were spotted on a same PA film and tested 

according to the proposed method. Results were shown in FIG. 58. It can be seen from the figure 

that, in the TLC identification method of the present disclosure, there is no spot for an active 

ingredient deficient in the negative sample and there is also no impurity spot at a position nearby 

during TLC of the negative sample, indicating that the method has prominent specificity. 

[0437] (2) Durability investigation 

[0438] 1) Comparison of different temperatures 

[0439] 2 μL of the Semen Lepidii test solution and 2 μL of the Semen Lepidii reference solution 

were taken and spotted on a PA film, and development was conducted with a mixed solution of 

ethyl acetate, methanol, and water (7:2:1) as a developing agent at a normal temperature (T: 25°C, 

RH: 75%) and a low temperature (T: 9°C, RH: 89%); and the PA film was taken out, air-dried, 

sprayed with a 2% aluminum chloride-ethanol solution, hot air-dried, and observed under UV light 

(365 nm). Experimental results were shown in FIG. 59 and FIG. 60. 

[0440] It can be seen from FIG. 59 and FIG. 60 that the resolution effect is excellent at both the 

normal temperature and the low temperature, and a main spot at a position in a chromatogram of 

the HSBD composition is in the same color as a main spot at a corresponding position in a 

chromatogram of the reference. The experimental results show that the temperature has a little 

impact on the TLC identification of Semen Lepidii in the HSBD composition, indicating that the 

TLC identification method has excellent durability for different temperatures. 

[0441] 2) Comparison of different humidities 

[0442] 2 μL of the Semen Lepidii test solution and 2 μL of the Semen Lepidii reference solution 

were taken and spotted on a PA film, and development was conducted with a mixed solution of 

ethyl acetate, methanol, and water (7:2:1) as a developing agent at a normal humidity (T: 25°C, 

RH: 75%), a low humidity (T: 25°C, RH: 41%), and a high humidity (T: 25°C, RH: 92%); and the 

PA film was taken out, air-dried, sprayed with a 2% aluminum chloride-ethanol solution, hot 

air-dried, and observed under UV light (365 nm). Experimental results were shown in FIG. 59, 

FIG. 61, and FIG. 62. 

[0443] It can be seen from FIG. 59, FIG. 61, and FIG. 62 that the resolution effect is excellent at 

the normal humidity, low humidity, and high humidity, and a main spot at a position in a 

chromatogram of the HSBD composition is in the same color as a main spot at a corresponding 

position in a chromatogram of the reference. The experimental results show that the humidity has a 

little impact on the TLC identification of Semen Lepidii in the HSBD composition, indicating that 

the TLC identification method has excellent durability for different humidities. 
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[0444] 3) Comparison of different spotting amounts 

[0445] The Semen Lepidii test solution and the Semen Lepidii reference solution each were 

spotted at different volumes on a same PA film and tested according to the proposed method. 

Results were shown in FIG. 63. It can be seen from the figure that, when the Semen Lepidii test 

solution and the Semen Lepidii reference solution each are spotted at an amount of 2 μL, a 

fluorescent spot at a position in a test chromatogram corresponding to a reference chromatogram is 

clear. Thus, the spotting amount of 2 μL is selected. 

[0446] 2.6 TLC identification method for Paeoniae Radix Rubra 

[0447] 2.6.1 Identification method 

[0448] (1) Preparation of a Paeoniae Radix Rubra test solution: 3 g of the HSBD composition 

was taken and ground, 25 mL of methanol was added, and a resulting mixture was subjected to an 

ultrasonic treatment for 30 min and filtered; and a filtrate was subjected to evaporation to dryness, 

and a residue was dissolved with 2 mL of methanol. 

[0449] (2) Preparation of a Paeoniae Radix Rubra reference solution: A paeoniflorin reference 

was taken, and methanol was added to prepare a solution with 1 mg of the paeoniflorin reference 

per mL. 

[0450] (3) 3 μL of each of the Paeoniae Radix Rubra test solution and the Paeoniae Radix Rubra 

reference solution was taken and spotted on a same silica gel G TLC plate, and development was 

conducted with a mixed solution of TCM, ethyl acetate, methanol, and formic acid (40:5:10:0.2) as 

a developing agent; and the silica gel G TLC plate was taken out, air-dried, sprayed with a 5% 

vanillin-sulfuric acid solution, and heated until spots were clearly stained. A spot at a position in a 

chromatogram of the test solution was in the same color as a spot at a corresponding position in a 

chromatogram of the reference solution. 

[0451] 2.6.2 Methodological verification 

[0452] (1) Specificity 

[0453] A Paeoniae Radix Rubra negative sample was taken to prepare a Paeoniae Radix 

Rubra-deficient negative sample solution according to the preparation method of the Paeoniae 

Radix Rubra test solution; 3 μL of the Paeoniae Radix Rubra test solution, 3 μL of the Paeoniae 

Radix Rubra-deficient negative sample solution, and 3 μL of the Paeoniae Radix Rubra reference 

solution were taken and spotted on a same silica gel G TLC plate (Haiyang silica gel G plate), and 

development was conducted with a mixed solution of TCM, ethyl acetate, methanol, and formic 

acid (40:5:10:0.2) as a developing agent at a normal temperature and humidity (T: 21.1°C, RH: 

47%); and the silica gel G TLC plate was taken out, air-dried, sprayed with a 5% vanillin-sulfuric 

acid solution, heated until spots were clearly stained, and observed under sunlight. Experimental 

results were shown in FIG. 64. It can be seen from the figure that, in the TLC identification method 
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of the present disclosure, there is no spot for an active ingredient deficient in the negative sample 

and there is also no impurity spot at a position nearby during TLC of the negative sample, 

indicating that the method has prominent specificity. 

[0454] (2) Durability investigation 

[0455] 1) Comparison of different temperatures 

[0456] 3 μL of the Paeoniae Radix Rubra test solution and 3 μL of the Paeoniae Radix Rubra 

reference solution were taken and spotted on a same silica gel G TLC plate (Haiyang silica gel G 

plate), and development was conducted with a mixed solution of TCM, ethyl acetate, methanol, 

and formic acid (40:5:10:0.2) as a developing agent at a normal temperature (T: 21.1°C, RH: 47%) 

and a low temperature (T: 6.4°C, RH: 90%); and the silica gel G TLC plate was taken out, air-dried, 

sprayed with a 5% vanillin-sulfuric acid solution, heated until spots were clearly stained, and 

observed under sunlight. Experimental results were shown in FIG. 65 and FIG. 66. 

[0457] It can be seen from FIG. 65 and FIG. 66 that the resolution effect is excellent at both the 

normal temperature and the low temperature, and a main spot at a position in a chromatogram of 

the HSBD composition is in the same color as a main spot at a corresponding position in a 

chromatogram of the reference. The experimental results show that the temperature has a little 

impact on the TLC identification of Paeoniae Radix Rubra in the HSBD composition, indicating 

that the TLC identification method has excellent durability for different temperatures. 

[0458] 2) Comparison of different humidities 

[0459] 3 μL of the Paeoniae Radix Rubra test solution and 3 μL of the Paeoniae Radix Rubra 

reference solution were taken and spotted on a same silica gel G TLC plate (Haiyang silica gel G 

plate), and development was conducted with a mixed solution of TCM, ethyl acetate, methanol, 

and formic acid (40:5:10:0.2) as a developing agent at a normal humidity (T: 21.1°C, RH: 47%), a 

low humidity (T: 21.1°C, RH: 36%), and a high humidity (T: 21.1°C, RH: 79%); and the silica gel 

G TLC plate was taken out, air-dried, sprayed with a 5% vanillin-sulfuric acid solution, heated 

until spots were clearly stained, and observed under sunlight. Experimental results were shown in 

FIG. 65, FIG. 67, and FIG. 68. 

[0460] It can be seen from FIG. 65, FIG. 67, and FIG. 68 that the resolution effect is excellent at 

the normal humidity, low humidity, and high humidity, and a main spot at a position in a 

chromatogram of the HSBD composition is in the same color as a main spot at a corresponding 

position in a chromatogram of the reference. The experimental results show that the humidity has a 

little impact on the TLC identification of Paeoniae Radix Rubra in the HSBD composition, 

indicating that the TLC identification method has excellent durability for different humidities. 

[0461] 3) Comparison of different spotting amounts 

[0462] The Paeoniae Radix Rubra test solution and the Paeoniae Radix Rubrareference solution 
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were taken and spotted on a same silica gel G TLC plate, and development was conducted with a 

mixed solution of TCM, ethyl acetate, methanol, and formic acid (40:5:10:0.2) as a developing 

agent; and the silica gel G TLC plate was taken out, air-dried, sprayed with a 5% vanillin-sulfuric 

acid solution, heated until spots were clearly stained, and observed under sunlight. Experimental 

results were shown in FIG. 69. 

[0463] It can be seen from FIG. 69 that, when the Paeoniae Radix Rubra test solution is spotted at 

an amount of 3 μL and the Paeoniae Radix Rubra reference solution is spotted at an amount of 3 

μL, a main spot at a position in a test chromatogram corresponding to a reference chromatogram is 

clear and is not interfered. Therefore, in the Paeoniae Radix Rubra identification method of the 

present disclosure, the Paeoniae Radix Rubra test solution is spotted at an amount of 3 μL and the 

Paeoniae Radix Rubra reference solution is spotted at an amount of 3 μL. 

[0464] 4) Comparison of TLC plates of different manufacturers 

[0465] The Paeoniae Radix Rubra test solution and the Paeoniae Radix Rubra reference solution 

were taken and spotted on each of silica gel G TLC plates of different manufacturers (Haiyang 

silica gel G plate, PUKE silica gel G plate, and Merck silica gel G plate), and development was 

conducted with a mixed solution of TCM, ethyl acetate, methanol, and formic acid (40:5:10:0.2) as 

a developing agent at a normal temperature and humidity (T: 21.1°C, RH: 47%); and the silica gel 

G TLC plates were taken out, air-dried, sprayed with a 5% vanillin-sulfuric acid solution, heated 

until spots were clearly stained, and observed under sunlight. Results were shown in FIG. 65, FIG. 

69, and FIG. 70. 

[0466] The Haiyang silica gel G plate was a TLC plate produced by Qingdao Haiyang Chemical 

Co., Ltd.; the PUKE silica gel G plate was a TLC plate produced by Qingdao PUKE Parting 

Materials Co., Ltd.; and the Merck silica gel G plate was a TLC plate produced by Merck KGaA. 

The TLC plates each had a specification of 10 cm × 10 cm and a thickness of 0.20 mm to 0.25 mm. 

[0467] The results show that the silica gel G TLC plates of different manufacturers have no 

significant impact on the TLC identification of Paeoniae Radix Rubra in the HSBD composition, 

indicating that the TLC identification method has prominent durability for silica gel G TLC plates 

of different manufacturers. 

[0468] 2.7 TLC identification method for Rheum palmatum 

[0469] 2.7.1 Identification method 

[0470] (1) Preparation of a Rheum palmatum test solution: 5 g of the HSBD composition was 

taken and ground, 20 mL of methanol was added, a resulting mixture was subjected to an 

ultrasonic treatment for 30 min and filtered, and 5 mL of a filtrate was taken; the filtrate was 

subjected to evaporation to dryness, a residue was dissolved with 10 mL of water, 1 mL of 

hydrochloric acid was added, and a resulting mixture was heated to allow a reaction under reflux 
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for 30 min; a resulting reaction system was immediately cooled and subjected to extraction with 20 

mL of diethyl ether under shaking 2 times; and resulting diethyl ether phases were combined and 

subjected to evaporation to dryness, and a residue was dissolved with 1 mL of TCM. 

[0471] (2) Preparation of a Rheum palmatum reference solution: 0.1 g of a Rheum palmatum 

reference was taken to prepare the Rheum palmatum reference solution according to the 

preparation method of the Rheum palmatum test solution. 

[0472] (3) 2 μL of each of the Rheum palmatum test solution and the Rheum palmatum reference 

solution was taken and spotted on a same silica gel H TLC plate, and development was conducted 

with an upper layer ofa mixed solution of petroleum ether (30°C to 60°C), ethyl formate, and 

formic acid (15:5:1) as a developing agent; and the silica gel H TLC plate was taken out, air-dried, 

and observed under UV light, where a fluorescent spot at a position in a chromatogram of the test 

solution was in the same color as a fluorescent spot at a corresponding position in a chromatogram 

of the reference solution. 

[0473] 2.7.2 Methodological verification 

[0474] (1) Specificity investigation 

[0475] A Rheum palmatum negative sample was taken to prepare a Rheum palmatum-deficient 

negative sample solution according to the preparation method of the Rheum palmatum test 

solution; 2 μL of the Rheum palmatum test solution, 2 μL of the Rheum palmatum-deficient 

negative sample solution, and 2 μL of the Rheum palmatum reference solution were taken and 

spotted on a silica gel H TLC plate (Haiyang silica gel H plate), and development was conducted 

with an upper layer of a mixed solution of petroleum ether (30°C to 60°C), ethyl formate, and 

formic acid (15:5:1) as a developing agent at a normal temperature and humidity (T: 26.1°C, RH: 

48%); and the silica gel H TLC plate was taken out, air-dried, and observed under UV light. 

Results were shown in FIG. 72. It can be seen from the figure that, in the TLC identification 

method of the present disclosure, there is no spot for an active ingredient deficient in the negative 

sample and there is also no impurity spot at a position nearby during TLC of the negative sample, 

indicating that the method has prominent specificity. 

[0476] (2) Durability investigation 

[0477] 1) Comparison of different temperatures 

[0478] 2 μL of the Rheum palmatum test solution and 2 μL of the Rheum palmatumreference 

solution were taken and spotted on a same silica gel H TLC plate (Haiyang silica gel H plate), and 

development was conducted with an upper layer of a mixed solution of petroleum ether (30°C to 

60°C), ethyl formate, and formic acid (15:5:1) as a developing agent at a normal temperature (T: 

26.1°C, RH: 48%) and a low temperature (T: 3.1°C, RH: 91%); and the silica gel H TLC plate was 

taken out, air-dried, and observed under UV light (365 nm). Experimental results were shown in 
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FIG. 73 and FIG. 74. 

[0479] It can be seen from FIG. 73 and FIG. 74 that the resolution effect is excellent at both the 

normal temperature and the low temperature, and a main spot at a position in a chromatogram of 

the HSBD composition is in the same color as a main spot at a corresponding position in a 

chromatogram of the reference. The experimental results show that the temperature has a little 

impact on the TLC identification of Rheum palmatum in the HSBD composition, indicating that 

the TLC identification method has excellent durability for different temperatures. 

[0480] 2) Comparison of different humidities 

[0481] 2 μL of the Rheum palmatum test solution and 2 μL of the Rheum palmatum reference 

solution were taken and spotted on a same silica gel H TLC plate (Haiyang silica gel H plate), and 

development was conducted with an upper layer of a mixed solution of petroleum ether (30°C to 

60°C), ethyl formate, and formic acid (15:5:1) as a developing agent at a normal humidity (T: 

26.1°C, RH: 48%), a low humidity (T: 26.1°C, RH: 36%), and a high humidity (T: 26.1°C, RH: 

78%); and the silica gel H TLC plate was taken out, air-dried, and observed under UV light (365 

nm). Experimental results were shown in FIG. 73, FIG. 75, and FIG. 76. 

[0482] It can be seen from FIG. 73, FIG. 75, and FIG. 76 that the resolution effect is excellent at 

the normal humidity, low humidity, and high humidity, and a main spot at a position in a 

chromatogram of the HSBD composition is in the same color as a main spot at a corresponding 

position in a chromatogram of the reference. The experimental results show that the humidity has a 

little impact on the TLC identification of Rheum palmatum in the HSBD composition, indicating 

that the TLC identification method has excellent durability for different humidities. 

[0483] 3) Comparison of different spotting amounts 

[0484] 2 μL of the Rheum palmatum test solution and 2 μL of the Rheum palmatum reference 

solution were taken and spotted on a same silica gel H TLC plate (Haiyang silica gel H plate), and 

development was conducted with an upper layer of a mixed solution of petroleum ether (30°C to 

60°C), ethyl formate, and formic acid (15:5:1) as a developing agent at a normal temperature and 

humidity (T: 26.1°C, RH: 48%); and the silica gel H TLC plate was taken out, air-dried, and 

observed under UV light (365 nm). Experimental results were shown in FIG. 77. 

[0485] It can be seen from FIG. 77 that, when the Rheum palmatum test solution is spotted at an 

amount of 2 μL and the Rheum palmatum reference solution is spotted at an amount of 2 μL, a 

main spot at a position in a test chromatogram corresponding to a reference chromatogram is clear 

and is not interfered. Therefore, in the Rheum palmatum identification method of the present 

disclosure, the Rheum palmatum test solution is spotted at an amount of 2 μL and the Rheum 

palmatum reference solution is spotted at an amount of 2 μL. 

[0486] 4) Comparison of TLC plates of different manufacturers 
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[0487] 2 μL of the Rheum palmatum test solution and 2 μL of the Rheum palmatum reference 

solution were taken and spotted on each of silica gel H TLC plates of different manufacturers 

(Haiyang silica gel H plate, PUKE silica gel H plate, and Yinlong silica gel H plate), and 

development was conducted with an upper layer of a mixed solution of petroleum ether (30°C to 

60°C), ethyl formate, and formic acid (15:5:1) as a developing agent at a normal temperature and 

humidity (T: 26.1°C, RH: 48%); and the silica gel H TLC plate was taken out, air-dried, and 

observed under UV light (365 nm). Results were shown in FIG. 73, FIG. 78, and FIG. 79. 

[0488] The Haiyang silica gel H plate was a TLC plate produced by Qingdao Haiyang Chemical 

Co., Ltd.; the PUKE silica gel H plate was a TLC plate produced by Qingdao PUKE Parting 

Materials Co., Ltd.; and the Yinlong silica gel H plate was a TLC plate produced by Yantai 

Chemical Industry Institute. The TLC plates each had a specification of 10 cm × 10 cm and a 

thickness of 0.20 mm to 0.25 mm. 

[0489] The results show that the silica gel H TLC plates of different manufacturers (Haiyang 

silica gel H plate, PUKE silica gel H plate, and Yinlong silica gel H plate) have no significant 

impact on the TLC identification of Rheum palmatum in the HSBD composition, indicating that 

the TLC identification method has prominent durability for silica gel H TLC plates of different 

manufacturers. 

[0490] In summary, in the QC method for an HSBD composition of the present disclosure, based 

on the research of a molecular action mechanism of the HSBD composition, the analysis of 

specific conditions of mass production, and the large amount of experimental investigation, the 

ephedra, licorice, Magnolia officinalis, Astragalus membranaceus, Semen Lepidii, Paeoniae 

Radix Rubra, and Rheum palmatum are identified by TLC, and the contents of combined 

anthraquinone, ephedrine hydrochloride, pseudoephedrine hydrochloride, and paeoniflorin are 

determined. Through the determination of the above two aspects, a data basis is provided for the 

QC of mass production of the HSBD composition. 

[0491] The determination method of each component in the HSBD composition of the present 

disclosure has excellent specificity and durability, and the accuracy and stability of the 

determination method can meet the requirements of large-scale production, which provides a 

prominent basis for ensuring the stability of the active components in the HSBD composition. 

[0492] Each of the TLC identification methods in the present disclosure has prominent resolution, 

no interference by a negative sample, feasibility, short developing time, convenient observation, 

strong specificity, and excellent reproducibility, and can well control a quality of a drug in a mass 

production process. 

[0493] The above are merely preferred implementations of the present disclosure. It should be 

noted that a person of ordinary skill in the art may further make several improvements and 
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modifications without departing from the principle of the present disclosure, but such 

improvements and modifications should be deemed as falling within the protection scope of the 

present disclosure. 
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CLAIMS: 

1. A quality control (QC) method for a Huashibaidu (HSBD) composition, wherein the HSBD 

composition mainly comprises the following components: ephedra, fried bitter almond, raw 

gypsum, licorice, PogostemonisHerba, Magnolia officinalis, bran-fried AtractylodesLancea, fried 

Amomum tsaoko fruit, RhizomaPinelliae, Poriacocos, Rheum palmatum, Astragalus 

membranaceus, Semen Lepidii, Paeoniae Radix Rubra, and an adjuvant; and 

the QC method for an HSBD composition comprises: 

(1) identifying ephedra, licorice, and Magnolia officinalis by thin-layer chromatography 

(TLC); and 

(2) determining a total anthraquinone content, a free anthraquinone content, a total content of 

ephedrine hydrochloride and pseudoephedrine hydrochloride, and a paeoniflorin content in the 

HSBD composition by high-performance liquid chromatography (HPLC), and calculating a 

combined anthraquinone content, 

wherein the combined anthraquinone content = the total anthraquinone content - the free 

anthraquinone content. 

 

2. The QC method for an HSBD composition according to claim 1, further comprising: 

(3) identifying Astragalus membranaceus, Semen Lepidii, Paeoniae Radix Rubra, and Rheum 

palmatum by TLC. 

 

3. The QC method for an HSBD composition according to claim 1, wherein a determination 

method of the total anthraquinone content comprises: 

(1) weighing appropriate amounts of aloe emodin, rheinic acid, emodin, chrysophanol, and 

emodin methyl ether, and adding methanol to prepare an anthraquinone reference solution; 

(2) subjecting the HSBD composition to extraction with methanol to prepare a total 

anthraquinone test solution; and 

(3) injecting the anthraquinone reference solution and the total anthraquinone test solution 

into a liquid chromatograph with octadecylsilane-bonded silica gel as a filler, and conducting 

gradient elution with acetonitrile as a mobile phase A and a phosphoric acid aqueous solution as a 

mobile phase B to determine the total anthraquinone content in the HSBD composition. 

 

4. The QC method for an HSBD composition according to claim 1, wherein a determination 

method of the free anthraquinone content comprises: 

(1) weighing appropriate amounts of aloe emodin, rheinic acid, emodin, chrysophanol, and 

emodin methyl ether, and adding methanol to prepare an anthraquinone reference solution; 



 
 

67 

(2) subjecting the HSBD composition to extraction with methanol to prepare a free 

anthraquinone test solution; and 

(3) injecting the anthraquinone reference solution and the free anthraquinone test solution into 

a liquid chromatograph with octadecylsilane-bonded silica gel as a filler, and conducting gradient 

elution with acetonitrile as a mobile phase A and a phosphoric acid aqueous solution as a mobile 

phase B to determine the free anthraquinone content in the HSBD composition. 

 

5. The QC method for an HSBD composition according to claim 3 or 4, wherein in both the 

determination method of the total anthraquinone content and the determination method of the free 

anthraquinone content, the following elution program is adopted: 

0 min to 10 min: mobile phase A: from 35% to 40%, and mobile phase B: from 65% to 60%; 

10 min to 38 min: mobile phase A: from 40% to 60%, and mobile phase B: from 60% to 40%; 

and 

38 min to 48 min: mobile phase A: 60%, and mobile phase B: 40%. 

 

6. The QC method for an HSBD composition according to claim 3 or 4, wherein in the 

determination method of the total anthraquinone content and the determination method of the free 

anthraquinone content, the octadecylsilane-bonded silica gel is used as a filler, and the gradient 

elution is conducted with acetonitrile as a mobile phase A and a 0.1 vol% phosphoric acid aqueous 

solution as a mobile phase B under the following conditions: flow rate: 0.6 mL/min to 1 mL/min, 

detection wavelength: 253 nm to 256 nm, and column temperature: 25°C to 35°C. 

 

7. The QC method for an HSBD composition according to claim 3, wherein the total 

anthraquinone test solution is prepared as follows: 

adding 0.2 g to 0.5 g of the HSBD composition to an Erlenmeyer flask with a stopper, adding 

20 mL to 30 mL of methanol, and heating to allow extraction under reflux for 20 min to 30 min; 

taking a resulting system out, cooling, weighing, and making up for a weight loss with methanol; 

thoroughly shaking and filtering the system, and taking 10 mL to 15 mL of a subsequent filtrate; 

subjecting the subsequent filtrate to vacuum distillation to dryness to obtain a residue and recover 

methanol, adding 10 mL to 15 mL of a 8% hydrochloric acid solution to the residue, and subjecting 

a resulting mixture to an ultrasonic treatment for 2 min to 5 min; adding 10 mL to 20 mL of 

trichloromethane (TCM), and heating to reflux for 1 h to 3 h; cooling a resulting reflux systemand 

transferringto a separatory funnel, washing a vessel for the refux with a small amount of TCM, and 

adding the small amount of  TCM to the separatory funnel; separating to obtain a primary TCM 

phase and an acid phase, and subjecting the acid phase to extraction with 10 mL to 15 mL of TCM 
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2 to 5 times to collect TCM phases and combine with the primary TCM phase, and subjecting a 

combined TCM phase to vacuum distillation to dryness to obtain a product and recover TCM; 

dissolving theproduct with methanol, transferring a resulting solution to a 10 mL volumetric flask, 

and adding methanol to a specified scale; and thoroughly shaking, filtering, and taking a 

subsequent filtrate as the anthraquinone test solution. 

 

8. The QC method for an HSBD composition according to claim 4, wherein the free 

anthraquinone test solution is prepared as follows: 

adding 0.2 g to 0.5 g of the HSBD composition to an Erlenmeyer flask with a stopper, adding 

25 mL to 30 mL of methanol, weighing, and heating to reflux for 20 min to 60 min; taking a 

resulting system out, cooling, weighing once again, and making up for a weight loss with methanol; 

and thoroughly shaking, filtering, and taking a subsequent filtrate as the anthraquinone test 

solution. 

 

9. The QC method for an HSBD composition according to claim 3 or 4, wherein the 

anthraquinone reference solution is prepared as follows: 

weighing 1.581 mg of an aloe emodin reference, 3.017 mg of a rheinic acid reference, 1.604 

mg of an emodin reference, 2.656 mg of a chrysophanol reference, and 5.221 mg of an emodin 

methyl ether reference, adding each of the above to a 100 mL volumetric flaskrespectively, and 

adding methanol to prepare an aloe emodin stock solution with 15.807 μg of the aloe emodin per 

mL, a rheinic acid stock solution with 30.167 μg of the rheinic acid per mL, an emodin stock 

solution with 16.039 μg of the emodin per mL, a chrysophanol stock solution with 26.563 μg of the 

chrysophanol per mL, and an emodin methyl ether stock solution with 52.213 μg of the emodin 

methyl ether per mL; and accurately pipetting 1 mL of the aloe emodin stock solution, 1 mL of the 

rheinic acid stock solution, 1 mL of the emodin stock solution, 1 mL of the chrysophanol stock 

solution, and 0.1 mL of the emodin methyl ether stock solution to a 10 mL volumetric flask, and 

adding methanol to prepare a mixed solution with 1.581 μg of the aloe emodin, 3.017 μg of the 

rheinic acid, 1.604 μg of the emodin, 2.656 μg of the chrysophanol, and 0.522 μg of the emodin 

methyl ether per mL. 

 

10. The QC method for an HSBD composition according to claim 1, wherein a determination 

method of the total content of ephedrine hydrochloride and pseudoephedrine hydrochloride 

comprises: 

(1) weighing an appropriate amount of an ephedrine hydrochloride reference and an 

appropriate amount of a pseudoephedrine hydrochloride reference, and adding methanol to 
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prepare an ephedrine reference solution with 10 μg of the ephedrine hydrochloride reference and 

10 μg of the pseudoephedrine hydrochloride reference per mL; 

(2) subjecting the HSBD composition to extraction with a hydrochloric acid solution to 

prepare an ephedrine test solution; and 

(3) injecting the ephedrine reference solution and the ephedrine test solution into a liquid 

chromatograph with polar diethyl ether-linked phenyl-bonded silica gel as a filler, and conducting 

elution with a mixed solution of methanol and a phosphoric acid aqueous solution as a mobile 

phase at a flow rate of 0.6 mL/min to 1 mL/min, a column temperature of 25°C to 35°C, and a 

detection wavelength of 205 nm to 215 nm to determine the total content of ephedrine 

hydrochloride and pseudoephedrine hydrochloride in the HSBD composition. 

 

11. The QC method for an HSBD composition according to claim 10, wherein in the 

determination method of the total content of ephedrine hydrochloride and pseudoephedrine 

hydrochloride, the mixed solution of methanol and a phosphoric acid aqueous solution is adopted 

as a mobile phase; and 

the phosphoric acid aqueous solution is a mixed solution of phosphoric acid, diethylamine 

(DEA), triethylamine (TEA), and water, in which a volume fraction of the phosphoric acid is 0.090% 

to 0.094%, a volume fraction of the DEA is 0.01% to 0.04%, and a volume fraction of the TEA is 

0.02% to 0.06%. 

 

12. The QC method for an HSBD composition according to claim 1, wherein a determination 

method of the paeoniflorin content comprises: 

(1) weighing an appropriate amount of a paeoniflorin reference, and adding methanol to 

prepare a paeoniflorin reference solution with 0.13 mg of the paeoniflorin reference per mL; 

(2) subjecting the HSBD composition to extraction with methanol to prepare a paeoniflorin 

test solution; and 

(3) injecting the paeoniflorin reference solution and the paeoniflorin test solution into a liquid 

chromatograph with octadecyl-bonded silica gel as a filler, and conducting elution with a 

methanol-0.05 mol/L monopotassium phosphate (MKP) aqueous solution as a mobile phase at a 

flow rate of 0.8 mL/min to 1.2 mL/min, a detection wavelength of 225 nm to 230 nm, and a column 

temperature of 30°C to 35°C to determine the paeoniflorin content in the HSBD composition. 

 

13. The QC method for an HSBD composition according to claim 1, wherein a TLC 

identification method for the ephedra comprises: 

(1) grinding 5 g to 10 g of the HSBD composition, adding 3 mL to 5 mL of a concentrated 
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ammonia solution for wetting, adding 25 mL to 30 mL of TCM, and heating to reflux for 0.5 h to 1 

h; and filtering a resulting system, subjecting a filtrate to evaporation to dryness to obtain a residue, 

and dissolving theresidue with 1 mL to 2 mL of methanol to obtain an ephedra test solution; 

(2) taking an ephedrine hydrochloride reference, and adding methanol to prepare an ephedra 

reference solution with 1 mg of the ephedrine hydrochloride reference per mL; and 

(3) spotting 1 μL to 5 μL of each of the ephedra test solution and the ephedra reference 

solution on a same silica gel G TLC plate, and developing with a mixed solution of TCM, 

methanol, and a concentrated ammonia solution in a volume ratio of 20:5:0.5 as a developing 

agent; and taking the silica gel G TLC plate out, air-drying, spraying with a ninhydrin solution, and 

heating until stained spots are clearly visulized, wherein a spot at a position in a chromatogram of 

the test solution is in the same color as a spot at a corresponding position in a chromatogram of the 

reference solution. 

 

14. The QC method for an HSBD composition according to claim 1, wherein a TLC 

identification method for the licorice comprises: 

(1) grinding 5 g to 10 g of the HSBD composition, adding 40 mL to 50 mL of diethyl ether, 

and heating to reflux for 1 h to 2 h; filtering a resulting system to obtain an ether solution and a 

filter residue, discarding the ether solution, dissolving the filter residue with 30 mL to 50 mL of 

methanol, and heating to reflux for 0.5 h to 1.5 h; filtering a resulting reflux system, subjecting a 

filtrate to evaporation to dryness to obtain a residue, dissolving the residue with 40 mL to 50 mL of 

water, and subjecting a resulting solution to extraction with 20 mL to 40 mL of n-butanol under 

shaking 1 to 3 times to collect n-butanol phases; combining the n-butanol phases, washing a 

combined n-butanol phase with water 1 to 3 times to obtain a n-butanol liquid, and discarding 

resulting aqueous phases; and evaporating the n-butanolliquidto dryness to obtain a product, and 

dissolving the  product with 5 mL to 10 mL of methanol to obtain a licorice test solution; 

(2) taking 1 g to 3 g of a licorice reference, and preparing a licorice reference solution 

according to the preparation of the licorice test solution in step (1); and 

(3) spotting 2 μL to 5 μL of each of the licorice test solution and the licorice reference solution 

on a same silica gel G TLC plate prepared with a 1% sodium hydroxide solution, and developing 

with a mixed solution of ethyl acetate, formic acid, glacial acetic acid, and water in a volume ratio 

of 15:1:1:2 as a developing agent; and taking the silica gel G TLC plate out, air-drying, spraying 

with a 10% sulfuric acid-ethanol solution, and heating at 100°C to 110°C until stained spots are 

clearly visulized, wherein a spot at a position in a chromatogram of the test solution is in the same 

color as a spot at a corresponding position in a chromatogram of the reference solution. 
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15. The QC method for an HSBD composition according to claim 1, wherein a TLC 

identification method for the Magnolia officinalis comprises: 

(1) grinding 5 g to 10 g of the HSBD composition, adding 15 mL to 25 mL of methanol, and 

subjecting a resulting mixture to an ultrasonic treatment for 0.5 h to 1 h; filtering a resulting system, 

subjecting a filtrate to evaporation to dryness to obtain a resuidue, dissolving the residue with 40 

mL to 50 mL of water, and subjecting a resulting solution to extraction with 20 mL to 30 mL of 

ethyl acetate under shaking 1 to 3 times to collect ethyl acetate phases; and combining the ethyl 

acetate phases, subjecting a combined ethyl acetate phase to evaporation to dryness to obtain a 

product, and dissolving the product with 1 mL to 2 mL of methanol to obtain a Magnolia 

officinalis test solution; 

(2) taking a magnolol reference, and adding methanol to prepare a magnolol reference 

solution with 1 mg of the magnolol reference per mL; and taking a honokiol reference, and adding 

methanol to prepare a honokiol reference solution with 1 mg of the honokiol reference per mL; and 

(3) spotting 2 μL to 5 μL of each of the Magnolia officinalis test solution, the magnolol 

reference solution, and the honokiol reference solution on a same silica gel G TLC plate, and 

developing with a mixed solution of toluene, ethyl acetate, and methanol in a volume ratio of 

17:3:3 as a developing agent; and taking the silica gel G TLC plate out, air-drying, spraying with a 

5% vanillin-sulfuric acid solution, and heating until stained spots are clearly visulized, wherein a 

spot at a position in a chromatogram of the test solution is in the same color as a spot at a 

corresponding position in a chromatogram of the reference solution. 

 

16. The QC method for an HSBD composition according to claim 2, wherein a TLC 

identification method for the Astragalus membranaceus comprises: 

(1) taking 5 g to 10 g of the HSBD composition, adding 25 mL to 30 mL of methanol, and 

subjecting a resulting mixture to an ultrasonic treatment for 0.5 h to 1 h; cooling and filtering a 

resulting system, subjecting a filtrate to evaporation to dryness to obtain a residue, dissolving the 

residue with 20 mL to 30 mL of water, and subjecting a resulting solution to extraction with 15 mL 

to 30 mL of water-saturated n-butanol under shaking 1 to 3 times to collect n-butanol phases; 

combining the n-butanol phases, washing a combined n-butanol phase with 20 mL to 30 mL of an 

ammonia solution 1 to 3 times to obtain a n-butanol liquid, and discarding resulting ammonia 

phases; and evaporating the n-butanolliquidto dryness to obtain a product, and dissolving the 

product with 1 mL to 3 mL of methanol to obtain an Astragalus membranaceus test solution; 

(2) taking an astragaloside reference, and adding methanol to prepare an Astragalus 

membranaceus reference solution with 1 mg of the astragaloside reference per mL; and 

(3) spotting 5 μL to 8 μL of the Astragalus membranaceus test solution and 2 μL to 3 μL of the 
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Astragalus membranaceus reference solution on a same silica gel G TLC plate, and developing at 

4°C to 10°C with a mixed solution of TCM, methanol, and water in a volume ratio of 13:7:2 as a 

developing agent; and taking the silica gel G TLC plate out, air-drying, spraying with a 10% 

sulfuric acid-ethanol solution, heating at 100°C to 105°C until stained spots are clearly visulized, 

and observing under ultraviolet (UV) light, wherein a fluorescent spot at a position in a 

chromatogram of the test solution is in the same color as a fluorescent spot at a corresponding 

position in a chromatogram of the reference solution. 

 

17. The QC method for an HSBD composition according to claim 2, wherein a TLC 

identification method for the Semen Lepidii comprises: 

(1) grinding 5 g to 10 g of the HSBD composition, adding 20 mL to 30 mL of 70% methanol, 

and subjecting a resulting mixture to an ultrasonic treatment for 0.5 h to 1 h; cooling and filtering a 

resulting system, subjecting a filtrate to evaporation to drynessto obtain a residue, and dissolving 

the residue with 5 mL to 10 mL of water; allowing a resulting solution to pass through a D101 

macroporous resin column, eluting with water until an eluate is colorless, eluting with 70% 

methanol until an 70% methanol eluate is colorless, and collecting the 70% methanol elute; and 

subjecting the 70% methanol eluate to evaporation to dryness to obtain a product, and dissolving 

the product with 1 mL to 2 mL of methanol to obtain a Semen Lepidii test solution; 

(2) taking a quercetin-3-O-β-D-glucose-7-O-β-D-gentiobioside reference, and adding 30% 

methanol to prepare a Semen Lepidii reference solution with 0.1 mg of the 

quercetin-3-O-β-D-glucose-7-O-β-D-gentiobioside reference per mL; and 

(3) spotting 1 μL to 5 μL of each of the Semen Lepidii test solution and the Semen 

Lepidiireference solution on a same polyamide (PA) film, and developing with a mixed solution of 

ethyl acetate, methanol, and water in a volume ratio of 7:2:1 as a developing agent; and taking the 

PA film out, air-drying, spraying with a 2% aluminum chloride-ethanol solution, hot air-drying, 

and observing under UV light, wherein a fluorescent spot at a position in a chromatogram of the 

test solution is in the same color as a fluorescent spot at a corresponding position in a 

chromatogram of the reference solution. 

 

18. The QC method for an HSBD composition according to claim 2, wherein a TLC 

identification method for the Paeoniae Radix Rubra comprises: 

(1) grinding 3 g to 5 g of the HSBD composition, adding 25 mL to 40 mL of methanol, and 

subjecting a resulting mixture to an ultrasonic treatment for 0.5 h to 1 h; and filtering a resulting 

system, subjecting a filtrate to evaporation to drynessto obtain a residue, and dissolving the residue 

with 1 mL to 2 mL of methanol to obtain a Paeoniae Radix Rubra test solution; 
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(2) taking a paeoniflorin reference, and adding methanol to prepare a Paeoniae Radix Rubra 

reference solution with 1 mg of the paeoniflorin reference per mL; and 

(3) spotting 2 μL to 5 μL of each of the Paeoniae Radix Rubra test solution and the Paeoniae 

Radix Rubra reference solution on a same silica gel G TLC plate, and developing with a mixed 

solution of TCM, ethyl acetate, methanol, and formic acid in a volume ratio of 40:5:10:0.2 as a 

developing agent; and taking the silica gel G TLC plate out, air-drying, spraying with a 5% 

vanillin-sulfuric acid solution, and heating until stained spots are clearly visulized, wherein a spot 

at a position in a chromatogram of the test solution is in the same color as a spot at a corresponding 

position in a chromatogram of the reference solution. 

 

19. The QC method for an HSBD composition according to claim 2, wherein a TLC 

identification method for the Rheum palmatum comprises: 

(1) grinding 5 g to 10 g of the HSBD composition, adding 20 mL to 30 mL of methanol, and 

subjecting a resulting mixture to an ultrasonic treatment for 20 min to 30 min; filtering a resulting 

system, and taking 3 mL to 10 mL of a filtrate; subjecting the filtrate to evaporation to dryness to 

obtain a residue, dissolving the residue with 5 mL to 15 mL of water, adding 1 mL to 3 mL of 

hydrochloric acid, and heating to reflux for 20 min to 60 min; immediately cooling a resulting 

reflux system, and subjecting the refluxsystem to extraction with 20 mL to 30 mL of diethyl ether 

under shaking 2 to 3 timestocollect diethyl ether phases; and combining the diethyl ether phases, 

subjecting a combined diethyl ether phase to evaporation to dryness to obtain a product, and 

dissolving the product with 1 mL to 3 mL of TCM to obtain a Rheum palmatum test solution; 

(2) taking 0.1 g of a Rheum palmatum reference, and preparing a Rheum palmatum reference 

solution according to the preparation of the Rheum palmatum test solution in step (1); and 

(3) spotting 1 μL to 5 μL of each of the Rheum palmatum test solution and the Rheum 

palmatum reference solution on a same silica gel H TLC plate, and developing with a mixed 

solution of petroleum ether, ethyl formate, and formic acid in a volume ratio of 15:5:1 as a 

developing agent; and taking the silica gel H TLC plate out, air-drying, and observing under UV 

light, wherein a fluorescent spot at a position in a chromatogram of the test solution is in the same 

color as a fluorescent spot at a corresponding position in a chromatogram of the reference solution. 

 

20. The QC method for an HSBD composition according to claim 1, wherein the HSBD 

composition mainly comprises the following components: 3 to 60 parts of the ephedra, 4.5 to 90 

parts of the fried bitter almond, 7.5 to 150 parts of the raw gypsum, 1.5 to 30 parts of the licorice, 5 

to 100 parts of the PogostemonisHerba, 5 to 100 parts of the Magnolia officinalis, 7.5 to 150 parts 

of the bran-fried AtractylodesLancea, 5 to 100 parts of the fried Amomum tsaoko fruit, 4.5 to 90 
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parts of the RhizomaPinelliae, 7.5 to 150 parts of the Poriacocos, 2.5 to 50 parts of the Rheum 

palmatum, 5 to 100 parts of the Astragalus membranaceus, 5 to 100 parts of the Semen Lepidii, 5 

to 100 parts of the Paeoniae Radix Rubra, and an appropriate amount of the adjuvant; and 

the HSBD composition is prepared into a traditional Chinese medicine (TCM) preparation in a 

form selected from the group consisting of a granule, a decoction, a powder, a capsule, an oral 

liquid, a tablet, and a pill. 




