;{| e3e: 6TS\A x .. TO ASCERTAI N THE QUALI TY OF HERBS TECHNI CAL

E,I ELD OF THE &M\MM“;\@ present invention relates tﬂmﬁmnmmm“mmmhod
useful for fal n and quick identification of di ents
N herbs. The sepagati on procedure conprised in the nmethod+@boi-he present
invention is efficient with no need of perform ng tedi ous and

ti me- consum ng WorNMETHOR TOpsSCERTAINW THECQUAIATY@MBRHRBRBY HPLC. The present
invention further relates to a nethod for ascertaining the quality of herbs
by applying treated plastic slides to the quality control of herbal
fractions, based on | HERIHNICALKELY OFHE INVENEI@N| activities.
BACKGROUND OF THE | NVENTI ON Her bs have been usually used as a whol e pl ant

for medical application for so many years. Herbs are typically ingested as
an i nf usi on & Rrewent srvegtien sipes ta1a giovel mathog usefub forofast separation asdd been

f ound, gmuerdenﬁﬁ@hoﬁ hef aciive sngeafen@am heéfsi anOR iséparitfonprdcedhreef f ect
anong in

i vidu her bs, o en the herbs treated
by the sSPEP ngoéldpgﬁ{‘% pS?se’é% WYEP%O%F% %A@%?@awtb 2o rﬁei‘fdﬁe of many
chemi cal penﬁmmnmgnt&dwua land sinweconfurhing wdtksinaenparisgowith shishgbdgrithy or

bi ol ogi caphy a r |nals. The
ngr edi b er 1 HieRBE B Burtyh PREHS & ofcshiffor Siel L ARty c

rel ati ve0éh@bﬁtbytappbenﬁ iregfed plastia glidgsdn théquaémeontol off herhalt frastions, t he

i ndi vi dug%@d% A8 '3&'&91 FHeil Bp10pRLA b vig@ndi tions when the herb grows,

such as the geograp Ic region for cu tivation, soil conposition, water
quality, weather conditions including tenperature and humdity, sunshine
intensity, and growth EBACKGROUNBOETHREINVENIIONT nedical application
to human and animals i s dependent upon the presence of several active
conmpounds and their relative anmount contained in the herbs. The higher
amount of t lHferbe hawebeennysoaliy iséds ap b edeild plant #or dnedibali ambﬂixzhtthmafor sbhe hi gher

th i fect hi d. i
scient f Pty cieal | HEER, B, ARGl imecp B ancar® e o g o vk BB i ene
i n an heekternally t dsen rpoudticet | Ve hadobeen, foundnhowevert ket Hbere isasiguificantdy been
known to Fﬁzﬁge% ?r&%b&b ket Qxﬂ@ﬁ%irﬁnﬁ { bPRerbd BPtHlUggH t%eﬂE hefier b

i ndi vi dua vi ng been known ve a erapeutic eftect "on unan and
ani mal s the heghpaspirr@adby theg sgaget™based on just the skilled people's
experience in, such as, observing the herbal body shape, color and

ti ssue's textur.e |tsfla\10r andl sting,tisspe's flyid. There
s no teachi% RgrediRBtint o Tt s ity H e ol Fand et oot | ¢ vy,
t he qual iahd spmeeof tlee cherricein cempdurdis smight tmcblokegmarhlgr aedivenamsd hadd ar their
relative - j er-@ape: f ani mal s.
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phar maco Itlmgl cempgunslc spegiss minxl/er éleofelattve naroeunt cﬂimf@oﬁ ednpsndme ntmpnpﬂnnt

source. WBRhfiifiobRgich b indiMRLAY SHf R hid ke 'i‘llrafsu%l cgh?ﬁlhﬁs Wt ees of

phar macol 0 y active conponents. To so based on the
findi ng & E‘@V"isnﬁr‘@rﬁ‘t@ﬁt et EROSEAPBISTREioRLfor |°(‘:‘H%Viaﬁﬂn pﬁ%‘v?%@osﬁwnef"fqt?fl ent,

scienti flqﬁalapdwaath&kcdmﬁttmﬁ iheladig gtteﬁ‘abbﬂaﬁlr@ﬁﬂd HaaAdityisthdhind hﬁertsrtysence of
active Igﬁﬁi Vﬁ ts in the herb individuals, whereby those herb individuals

havi ng a ‘ents and in turn a desired therapeutic effect could be
screened. SUM\/ARY G: THE | NVENTI ON The present application provides a novel

met hod usef upy,f L@?Ber%‘é‘%‘{ 1%5:&1‘891 zﬁ@ﬂczﬁwn"t}é 4@:?&\; drdd! J@gh@’]s %Qﬁ’%ﬁer bs with

ingredients 1 n i ng
a sol venmpomth@mr@ﬁenc@owgal acémsrcanmomdﬂ&Bdéhplbsﬁlaiwﬁ@mnhmnﬁ@n@dw@ her ball

extract kye @¥AROr @ht Mgher amount of the active compounds is present in an herb
individual, the higher therapeutic effect may be achieved. In the prior art, there is no
scientific guideline to detect the presence of desired active ingredients in an herb and

their relative amount, even when the herb had already been known to have a specific
therapeutic function. The quality of an herb individual having been known to have a
therapeutic effect on human and animals is conventionally judged based on just the
skilled people’s experience in, such as, observing the herbal body shape, color and



(b) mxing the concentrated herbal extract with water and a water-m scible
@rgani c solvent followed by renoving resultant insoluble particulates to
obtain fraction A, (c) conducting partition extraction of fraction A by

‘m xing fraction Awth water and a water-imm sci bl e organic sol vent and
geparating phases to obtain an organic fraction B and an aqueous fraction
E; (d) niizsunly tevdtuer smellihg $taifivér aclforaasting aisshetoflaidct Thereiand itdaching

extracti ' N, .Qrganl g | agLequ ction D; (e)
i xi ng. otk Sre38 bRty b3 a3Pishin LEHBhato Ay B3 SASTLE bf BEMRS

conduct i Af dgsired tactve drgredicnisoand/or dheiniralative cangeamit)c of rlzerbs draviigand an
aqueous fHe@Ehweﬁct 6{1}1u1|ngﬂ hdghifhaRl astic slide which has been pre-treated
with each of the resultant fractions Ato G and (g) conducting

hybridi zati on and signal detection for detecting the presence of active

i ngr edi ent s USP hey 138299t AR6losds’ agt i @BGod THEF PrepERftkiblyV Rttra@ihgf Uat her

rel ates tﬁ a t hod, f or .asce.rh*z%i ni we qual i(i[ﬁé of .her bs ]lig% aglﬂl%i ng
treated BRYBRFYOBCRIP,ACHYT TUXLIE ¢ 169 CERPITER TS fr Oy BPIPHNSOUER s ed 2

on i dent whereat there of ar freprovbd aualitycentrat df Wiet mégured lod phasssologicalignt i on
further [ thod for ascertaining the quality of herbs by applying
t he techﬁ%t%ggapﬁ%@%chi p for detecting the presence of biologically active
i ngredients) in the herbs capable of specifically binding to tunor necrosis

par 1] on ent SaT ooy Brorqin bast ok WA AR ", PR, HerpRpgRedures o

i nvent i oAPPlcRHeR Pravideons effieicnt. usicatifierand; avige aetheddor detesting fandct i ons A

to G obt aiceRainapaas 6td%€n<¥e(bfté&ﬁvé mg%aﬁéxfeﬂmbtﬁa%@ iliadmNghﬁréBy_?_ﬁbseg f

ng:thIan yp%%i {yﬁ{e}f&ﬁiﬁﬁz ?C\%gg_ ra@t%e' ?nr]g?'edtign\lt\slaraand 1r|1 ?axlnnx d%gi?e t era?)e t|136 e ec%) or
could be screened.

SUMMARY OF THE INVENTION

The present application provides a novel method useful for fast separation and

quick identification of active ingredients in herbs, comprising the steps of:

(a) extracting the herbs with a solvent to obtain a herbal extract followed by
concentrating the herbal extract by evaporation;

(b) mixing the concentrated herbal extract with water and a water-miscible organic
solvent followed by removing resultant insoluble particulates to obtain fraction A;

(c) conducting partition extraction of fraction A by mixing fraction A with water and a
water-immiscible organic solvent and separating phases to obtain an organic
fraction B and an aqueous fraction E;

(d) mixing water with said fraction B and conducting partition extraction to obtain an
organic fraction C and an aqueous fraction D;

(e) mixing a water-immiscible organic solvent with said fraction E and conducting
partition extraction to obtain an organic fraction F and an aqueous fraction G;

(f) loading a plastic slide which has been pre-treated with each of the resultant
fractions A to G; and

(g) conducting hybridization and signal detection for detecting the presence of active
ingredients in herbal extract fractions.

The present invention further relates to a method for ascertaining the quality of
herbs by applying treated plastic slides for quality control of herbal fractions, based



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention provides a
ovel nethod useful for fast separation and quick identification of active
Ingredients in herbs. The separation procedure conprised in the nethod of
the present invention is efficient with no need of perform ng tedi ous and
time-consum ng works in conparison with chromatography or HPLC. The

pr ocedur en idenfificationi ofthedxbiv bgidabactivitisshe her bs according to the invention
is illustrated in Schenme 1. In the method of step (a), the herbs are first
ground into fine powders which in turn are extracted with a solvent to

obt ai n her balhegxeseat inyentivre fusthey pravides edmethod tfepagcaitainingl the guakittadr ,

al kanol s 7

herBt B9 aBply Rl (RE fec secﬁﬂftlues &psmémgtfwttécttﬁg %efagreééhe 8P %td% aF]lgnol The

preferably, al avin carbgn at ons ticu

ratio of a¢the ¥gradient® slblﬂtf'ehtrbs sapahlanoSispenificallyobinginae mer FECIORSY) |

pr ef er ablgystgtaput 1: 40 (W v). The extraction is conducted at | east once,
preferably twice. The herbal extracts are then pooled and concentrated by
evaporation to obtain a mxture. In the method of step (b), the resultant
concentrat ed net hanol BRIEFIDESCRIPTIGN ORTHEPRAWING t hen subjected to a
further extraction by vigorously mxing with water and a water-m scible
organic solvent in a ratio of about 2-4:0.5-1.5:0.5-1.5 (v:v:v), 3
preferably alsbeme3:shows the proceduresfof partitiontexiractigataceerding to dheoprsferted

i nsol ubl %mBa&t[ﬂeg%%@%{@ﬁ{l&ets a clear supernatant is then obtained as
fraction A The water-m scible organic solvent used in step (b) is
preferably al kanols having 1 to 6 carbon atons, particularly ethanol. In

the met hod q%%@r ePsHoWs, the MRfordseéntAnla ?e RRNRd bhtRRE taDEINER \@ioBhairRdd a
wat er - i mm SCé owed by separation to obtain an

?P%r ganl ¢ solvent fol
or gani ¢ PFERLPS ‘EFnHﬂnaqueous fraction E. The ratio of fraction A :
water : water-inmscible organic solvent is about 0.5-1.5:0.5-1.5:0.5-1.5

(v/viv), pr aﬁfeapls}{ov@%) bﬂ'tdljng act 1Wt . F()the &}?a ﬁoﬂs%& m:g? glr ni ¢
sol vent use otk | havi ng 14 car bon
at ons, prid¥Her GHITINE lﬁ@neaahefmtle'lduahhcrhe met hod of steps (d) and (e), the
organic fraction B and organl C fractl on E are further respectively
partitioned between water er-imm scible organi c solvent followed

by separation to oﬂ?ﬁTM%ﬁDﬁgﬁﬁB&PﬂQ&QEW@ ENYENTINeous fraction D for

fraction B, and an organic fraction F and an aqueous fractions G for
fraction E. Jhe parti.tions in s d cnducte rati o of
naror Lo thepBen iy SliRn IRl BiEDR nbval Rodat el oo L fengragion ands (/) |
pr ef er ablquickbiightificatiofiv bF )activér eingredi@nisC irs dievisnt Tlee tseparstinh ipfocztiefes (d) and
(e) is pr I t at Wh| s _dbeen
pretreat egﬁlphgﬁ%ogndgw%?ﬁ&f of tﬁe 3%’3%8 ?ﬁlg‘%ﬁlﬁ{) % e?fae i %ﬁt‘sﬁhhgmeg% Ofb

m cr oar r ggriomringtediousiand tinme- QQ!ﬂtSangeﬂQrbb jrecomiparison w;tbmhmmwgr@phyamd si gnal
det ect OﬁiﬁflﬂerT&gﬂ}Qéédu%‘éf é:&ra*cﬁﬁn Wh%@t@&s%bérhﬁl ththd fAetioh: Each of
the herb fracti can contaln one herb extract fraction or a m xture of

herb ext itilustratedin; Sphemethe herbs are sel ected fromthe group consisting of
Crat eva adansonii DC subsp fornosensis Jacobs, Mchilus japonica Sieb&Zucc

At PO iR Reaa YRGB Be Bl SHAZ LT e, Retondra eyera

j aponi ca turhiand extaactetowith a(séhreatrat ajtaiviiesbal edagotat iThej sapent used(ilhstapb)

G , d
akoons; s CRBBERSyfe, BRAT0R, St dye¥ e SRR WBroBP) (AR ifems by DCECR,
cinalis ably allanolschaving bite 6(Wat8é9mmpamiﬂzﬁﬂ& wetheaplg, Taratiocefr pa

for msan@lﬂﬁﬁéﬁa? 10 %1@9&”3%‘%59@ P%@ ?ﬁ'ﬂ {:30 %w‘ﬁ@s kéfera lﬂﬂ?@dfoum

cyrtophyllum Turcz, Zanthoxylum ni t| arcan c'\/imabra ( Thunb)
Nakai, C®fResyhe cxiragtion [s) cqmdlup@ atdsafésqr@@ arerﬁtratla s nebhevherbaly cus
erecta Thyfctyae th@gmema dohlesikafed yrb)va?(dvbt%n fowsbtabavdiiir®! i a (Hayat a)
Kanehira & Sasaki | ocedrus nacrol epis Kurz var formaosana (Florin),

Urena 4 | obata L, Rhododendron ol dham i Maxi m Cal ocedrus nacrol epis Kurz
var fornmaos aImathé Rlethiddngf, step (b)athei regultant ¢dneersrrted methihel pixdwe mbtdimedent i on,

the pl as IS

pr oduced t"lh gteg (5%1 & tH@ﬁz/ f‘goge%%g ?00$ ffuﬁr@treg %Qn%%cg r?é ;H? Vlg{)mﬁ? g %%ﬂgn ttﬁm’ag%}o up

consi st i rgd @f watehylissiide ohganiesdly¢ntrie a ratiomflabaet 2-4:0-5rupotlehév:vanr yl at e,
nmet hacryl ate, butadi ene, acrylonitrile, norbornene and styrene, wherein a
honopol ynmer of styrene is preferred. The plastic slide nmay be al so nade of
pol ycarbonate. The plastic slide useddin the present invention is
conparable in size to the one conventionally used for a mcroarrayer and a
| aser scanner. The advantage of using a plastic slide in the nethod of the
present |nvent| on |s t hat there are a var| ety of chem cal s that can be used
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In the pretreatnent of the plastic slides and preparation of coated plastic
slides, the plastic slides are pretreated with a polyfunctional al dehyde,
fol | owned by soaking the plastic slide in a solution of NH2
group(s)-providing precursor, whereby the resultant plastic slides contain
active amno groups on their surface. The NH2 group(s)-providing precursor
may be opglerablyorbouto3 galnl(\zvxand rfefjerbeertifugaticrd t6 remolvbethgr mgplublensi sti ng

of NH40H ' i ngs tertiary anm ngs, erein the
ol i phati EeebBRbeREL" 8% ol CABRRRE I oMb asZitaliR K o
tertiary “altﬂrﬂ%lsmhbyorsmlwekvant mdan smo(bb isopizfersiy adiranalsrhaviipohdo 6he NH2
group(s)cgbgﬂhghﬂg Qﬁg@gﬂ§gﬁ§n1NH40H directly providing free NH2 group is
preferred. 5 ? he present |nvent|on the coating on the plastic slides
conpri ses polyfunctlonal nol ecul es, e.g. pol yfunctional epoxides, as a

spacer. The Ipofhgf ﬂl@ﬁi‘odoé\ﬁkte@pw),' dastiaetA fi@rp ahitfHﬁ'eﬂ‘goétxbé‘eﬂ R AR S
contained in.herb r et r?@t"i"‘@ﬂ% astl c.slid The actiye epoxy

groups o ARAmEHE! Ofg"f‘éncp Iygny, Y SEPYRiieRL ¢ %lletan\ﬂrgqplq &etioRi no
groups o bk asaghems fodctioheE.pr i esivest frhi@kii A S\bvat!éﬁs,waﬁéltlhﬁmaﬁbleve epoxy

Phe | nor ooy ANAEE T8 5 0 B e S (VR PRy o3k Pt ents
cont ai nedhg Watqﬁemhéii@sletor@nmmm nseﬂrmetepﬂc)nm yhrbosyl[q‘ doydiespér hawingm no

gr oups C@Qoflglb%angfb%| Eﬂ:tfergﬂﬂ? béidibe active epoxy groups on the

pol yfuncti onal epoxid on equently are attached onto the coated

pl astic slides. The poI yfunctional epoxides preferably contain a | ong

cheni cal Ch&hﬂh@fneﬁmﬁ%f%?epﬁ%ﬁﬂﬂ ), Q& orgahie Yo Meard\erpgslt FRkBoPE her bs

woul d not__ dj eat ed IaS|c slide.. In, the nethod of
Uhe o oot Rt rdsgiie Ba%ﬁtlﬁa?f{]ﬁet&fee%aw Fofid, 3 WAiEr EBisciblc SteABICc ot ed
pl asti c soélvek foHovpafby mpm'ahonweb’tamfmefrgaiﬁw fragfontC ahd arpajuegus frictione present

a1 o b acBRLE, FRERPRAEE Haefiol F ifd B gt Frbfie® G amp iidienif 1 o
horogenediis partitiense irogéapso(d anshrfey avn conductadr imce ratio tdfewetsattedthel ast i c
slides. térﬁﬁnﬁ@»éﬁ@ecgr élﬁ@@bﬂzgntt Dot QP45 (P? alsirtng\f/v)S 1?]1@ ?ab\{‘gl Bodt” £GL1 ON

sanpl es of rac in mcroar raction sarrpl es of
herb ext Kd&:s Bieeorammes %@uenéﬁm ¢ WiedBn qun%@gémfeaes mrs&r@dymhab@qetat@ ide in a
gridded area i n m croarrays WI th a mcroarrayer by applying the

hi gh- denS|ty echn erein each of s Ie Spot s contain
homogeneous “d &é’?%@'@nﬁj@ﬁ ﬁ‘%#@&%ﬁ?é’fﬁ?e f§sloa t‘ﬁ’ﬁga(é.f t he
present iresubmiti ﬁmt1ohhm|tut@gmam1ﬂgmwfmiwhichom ten Fme Guubjeced toe used
for incr I e de he c ed pl tlc sl i des.
In the rrg?ﬁﬁ <g9at1 !ﬁ ﬁ g} eag)gﬁ P%Sgﬁée? Ogaétlgg?gné{wéﬁ? gl}]e §?a5? S?“lf sénce of

bi ol ogi céhdat.act i ve deS| red ingredients) in herbs for ascertaining the
quality of the herbs is based on a target-directed strategy, which
conprises | adjng the chanbers of the coated pl astl c slides with a | abel ed
probe(s) - corﬁa&hm(% herb JracHang egn eantam one herorgbreriiraciiongd 4 midrEi of each of
t he chanherbsextimayt ﬁ&t@ﬁyerm Rtbfag! s%fe%tehlﬁibnfl @hic g:roay@aﬁslgtﬁlgt SECRYARON at i on

of the | abel ed., cont ai ni.n o and identifyin
Che: sarmadeisgnt D RUsD)adaeseyit RS MALH bl i S St SHid nn
appar at ugtayat®), Nephrakepls ewéomren (LY ReinenpDéchondredmioranthe Urbaﬂ]dtbrquat he

present LIMEN POy ReuIOIRISSRYDLPT NELSEATRRERNS ngo af Y5t S based

ani sm or exa

mol ecul e§Yarsayngte) Masar, ngaﬂdypoarcae(ﬁhﬂrﬂﬁ aggemPainnkicos ¢ nersksa(@ll@ t he
sel ect ed pfidd, ﬁma?@rﬁﬁﬂtﬂ%sufﬂzlﬁﬁé‘a beris Haﬁ'ﬁ@%rﬂ§ au.s:mﬁzslP%lﬂeEu thin the

probes nmay dye or "a radi oactlve mat er 1 dl preferred godi nent ,

the preséf 4k 5 Sropiealfigae ’éHP@%SIIFddVaFé‘FC’&%‘@@F (Iaawwa #PeenaLﬁaﬂCty of
her bs by vwmgl YCallicdrp& forsibsang UREIfT Chinombinimf %toé’f%eKbilélﬁat Be spsskgence of

e R A K MEXI TN o o

parti cul glabré (jl’hmm\hkalaqtmmbevy‘c@hzrammlMillsp,gGmdaragdt hiata (®1uma) Mig net hod

of the p I N th b oti .Ste idinis

| abel ed \f\ﬁ? ct%‘g &Jﬁﬁﬁﬁ%g@oP%{gﬁ@%n«ﬁﬁﬁ?%%ﬂgf%ﬁc@ ﬂ?@"‘gi}g"é‘émaﬁ%enu on,

i f a si gianehiredi®&c Sasaky Caloctrimslimagralepis ieurz g gdimeavsada i(Rloginyabfping spot on
the treated plastic slides to the biotinylated TNF-a is observed, there
shoul d be at |east one candidate in the ingredients of the sanple spot that
exhibits a biological activity toward TNF-a. The candi date nmay be useful in
the treatment of autoi nmune di seases, such as rheumatoid arthritis. Wthout
further elaboration, it is believed that persons with ordinary skill in the
art can, based on the descrlptlon here| n, ut|I|ze parts or the whole
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7 phase (fraction E) were separated and in turn placed in two 0.5-nL
eppendorf tubes. Further partition was performed by adding 100 p.L H20 to
the tube containing the organi c phase and adding 100 p.L EtOAc to the other
tube containing the aqueous phase, followed by vigorously mxing each of
the tubes on Votex. Each of the two-phase m xtures obtained were

centri f ulpbdtatL,1 RHoB6dengromatoldhdiil oMasinni rlitlecedrisolmarreldpioy Ksepavaat i on of
the orga th sanples to obtain four respective
fracti onzd,rg’fl %%Fggt&g@ ?apggﬁﬁ%ﬁlsrgg{er%? F and G as indicated in Schene 1.
EXAMPLE 2 PRETREATMENT OF THE PLASTI C SLI DES Mol ded pl astic slides were

made of a p%%ﬂ@bré@.@nﬁh&‘érﬁ% ?ﬁld l‘éﬁlﬂf’éll&eﬂa%% hae by a%ﬂ{ﬂi’: y?nerUi'e nol ded
was . ¢ Ie n sjze wth the regular glass sljde used for

plastic sli
m cr oscoﬁ‘épog}’m?rag’@%c éa BPRTIRTIZING %I'SMH“QSP n@é’eﬁl%ﬂrs GeEedcEMt y
chanber Stheﬁgt@uiioﬁm:tl Enef BMywﬁe Eil@&hyl@né eNé; RldpréBlerielaerytaté] i n an

aqueous 0. 4% ta de sol ut. for,4 hours at room
Fanper at QieTBeRUtE o\ B R r&%@y ey S9PHRG SIS 0RKi ng i n 3
M aqueouhombiddliymepldf 1styi@he as iefeffed.or The hpdastis. slideemagshe tatsot nmtiasdf c slides

were the é/{:ﬁ%rga?e ""#}ﬁk %ﬁ&c”MdQ sed {H &H%?&?negberﬁioﬂ' 1¥%b%é%ra§feq pH 11.0)

at 37 C asticosrrdes ©
agqueous Nalh@@ae senvientienallysised fayy migeaarrayier and adasst sgaonen | diie \?oé‘t’aélﬁa$our

tines, f@fhﬁiéf&' Mtléﬁlﬂfeﬁi?i tﬁé‘m@th@b?tlﬁ'p?ééehﬂ ﬁdeﬁﬂ%h% thaf tiftrdCare ARGrisgs Ul t ant

slldes wer.e re prigor to use.

a sa cabi net _at r.at
EXAMPLE 8 Elmeméatlaat cm%mzesy far Areptiag e C‘?/\P PirEfE ﬁﬁa\m‘he@@ M1 of the
fracti ongnk fha?cr&neteb@lte@ @sﬁ!lch Rs ¢ end DX bilt hied nﬁ&oﬁﬁﬂﬁﬂlé’s((sdoﬁadéant ) and

VRO, | Exmtiiaboliih of RerBe) G SR daaapaien gnabe it s B6 e plAshE shas by VBNt oy on

t he caveshedhcttthat the emtventiqlahglascslizleiidesed dbt immeldlizing st nacniblecules,

dupl i cat t 150, | ast
P, S5 Bl B 15 £ Ag3RP gt fidigCa Boyb ikl SROLA St 2511 €
i mrer sed a$ desingd end issalso effeghivein cast. 1Thel leftie slide eamizays|oagion moreFavEty0) and

then i ncupaligds at eﬁamg thB@d&%@t ¢S3t BHinbAIhQBre! %ns@wh?‘éﬁ'aetea_tli@l Aldigdes were
washed three_ti h a TBST buffer solutl Zgont aining 50 nM Tris-HC ,

pH 7.3, 8Ad B &g expbdeent g @a.mgseat IR astif oilidg g ‘B‘SP G ng wi th
excessi vVehalfbis.e- ”Fhesédtﬁﬁlézdo%hﬁﬂ fedih EffactibA® 6f hddbe cahibtegriddienth e al | owed
to stand tq dryness at %ﬁn m nut e he herbtreﬁgd sllges obt ai ned
vere readd o ﬂ?‘grl afPFoﬁaY}Py c‘aﬁng’érsse%ﬂneob%n afe aduum and
st ored alpro'be@)-fcﬁﬂtaﬁl(l)ﬂg) s@lutier rfor Ebmdmtmgldrybmémtmr e sktreedepehl c}fsﬁhag\m | aser
scanner e escence

| abel ed %P% R aleR "834’ RERS sagl¥ SrcisthiBnl. Mo BRSO Bl feiRolds NECROS| S
FACTOR AUPHA O(STiuma) Bnrther,ngnoatm@ldmf twoNbarspnax bé respeciivebr fosatad @t Big usi ng
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EXAMPLE 6 HYBRI DI ZATI ON OF HERB- TREATED SLI DES Each of the cavity chanbers
aof the herb-treated plastic slides obtained in Exanple 3 was respectively
covered with a 22 x 22 mm cover glass. A working solution was prepared by
diluting the B-TNFa obtained in Exanple 4 with the TBST buffer to a
concentration of 0.5 ~g/nL. 20~25~L of the B-TNFa sol ution obtai ned was
slowy infused into each of the cavity chanbers of the herb-treated plastic
slides. The,sli,des were incubated at roomtenperature f.or 2 hr. .and then
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preventing the evaporation of the labeled probe(s)-containing solution), and imaging

and identifying the sample spots that react with or bind to the labeled probe with an

apparatus, e.g. a laser scanner. The probes used in the method of the present

invention may be homogeneous or heterogeneous, known targets based on a defined
molecular mechanism, which may be, for example, small molecules, competitive
ligands, or antibodies against, for example, the selected cells, receptors, enzymes, or



(a) extracting the herbs with a solvent to obtain a herbal extract followed
Ry concentrating the herbal extract by evaporation; (b) mxing the
concentrated herbal extract with water and a water-m sci bl e organi c sol vent
foll owed by renmoving resultant insoluble particulates to obtain fraction A
(c) conducting partition extraction of fraction A by mxing fraction Awth
wat er anproteingat diheilabel wathi the prabesinay delavdyaor anatlicaspise atataripl.phases to
obtain an organic fraction B and an aqueous fraction E; (d) m xing water
with said fraction B and conducti ng partition extraction to obtain an
organi c fradtidireferpd embadimenush ?rl@té%elnbrinwntleé) prgvidenga ameiheér for mi sci bl e
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al kanol .tré’atm‘éhteofrmtdlmdnms duﬁeases;esdchasﬂiemmato&l anttirgisei n t he sol vent | n step
(a) is an al kanol having 1 to 6 carbon atons. 8. The net hod as clainmed in
claim7, wherein the solvent in step 3 I's nmethanol. 12 . The nethod as
clai med in oVishowt furthgs etabprationeit éS(b?hf(Y@ Bt persensepith @;dln@rmkllb%thm xi ng the

her bal e¥t Bﬁp%a%tcﬁﬁ' tﬂé’ﬁedc ﬁ&l?Heré uﬂ%ie%a?@%?fhe%l@pi%&&freﬂoﬁ%‘fﬁile organi c
solvent in ara glﬁ)cgva ou - 5-1.5 (v her bal extract:

wat er: wartent. ml, e. lagg%rr&) %sm&h e cg@ﬁmﬁ@s mrﬂéfdyas;ra@w&. Wty claim

9, V\/ﬂerellﬂut‘aﬁﬁe@tXthédfsblo&ﬂelom}&'tlﬁ@seﬁbmw‘rﬁfmnhSﬂﬁwﬁgxI ng the herbal extract
obtained in step (a) with water and a water-mscible organic solvent in a

ratio of about 3:1:1 (v:v:v) herbal extract: water: water-m scible organic
sol vent . EXAMPLES
EXAMPLE 1

PARTITION OF HERBAL EXTRACTS

The procedures of partition of herb extracts are presented as in Scheme 1. After
the collected herbs were washed and dried, methanol was added to 50 g of herb
(40/1,v/w). The ingredients in the herbs are extracted by blending the mixture and
pooling the supernatant obtained by subjecting resultant methanolic extract to
centrifugation at 8000 rmp at 4 °C for 30 min. Extraction was repeated twice with
the same procedures as mentioned above. The pooled extract was concentrated to a
final volume of about 30 mL on a rotatory evaporator (Heidolph, Laborota 4000).
To the concentrated extract 10 mL of ethanol and 10 mL of H,O were added, and then
the mixture was vigorously mixed on Vortex (Heidolph, Redax top) for 2 minutes.
The insoluble particulates/pellets were then removed by centrifugation at 12,000 rpm
at 4 °C for S minutes. A clear supernatant solution was then obtained as fraction A.

An aliquot (100 pL) of fraction A was transferred into a 0.5-mL eppendorf tube,
and then to each of 100 pL EtOAc and 100 uL H,O were added. The mixture was
vigorously mixed on Votex, followed by centrifugation at 12,000 rpm at 4 °C for 5
minutes. After settling had taken place, the organic phase (fraction B) and aqueous



11. The method as clained in claim210, wherein the insoluble particul ates
are renoved by centrifugation. 12. The nethod as clained in claim10,
Wwherein the water-m sci bl e organic solvent used in step (b) is an al kanol
solvent having 1 to 6 carbon atons. 13. The nmethod as clained in claim 12,
wherein the water-m sci ble organic solvent is ethanol. 14. The nethod as
cl ai med plmse [(Eagtion, Enenc separatied apduin turi placed in twa DSrmLreppemdorf tupesconpri ses

m xi ng f ' Y I s s Al leossolvent in a
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car boxyl | ' re:Ravi . T as
cl ai med Ifo(rf]xr %Q?Cr%ﬁ%gﬁ%%r iea:%%le ﬁé%ma/ét?oen(rgﬁ’ %%s%@ms (l)rgdé%ﬁ?&(}%s%ﬁ%@%? "is ethyl
acetate. 18. The nethod as clainmed in claim1, wherein the mxing step in
step (d) conprises mxing fracti & Ovprtgpwater in a ratio of about
0.5-1.5:0.5-1.5 (V/\rg fraction Bto water. 13 f 19. The met hod as cl ai ned
in claim18, wherei W?%&TM@D&T QJTHES]?%STE} S&!m ses mxing fraction
B \chtg wat eMblded plaatit Gligds woRUinads &f @;f;{]d&néﬂ 8L ktiyRe BndCcontirited twe. The
met hod as_cl ai.med in ¢l aim erei e mxing,step in.st e)_conpri ses
Txi g aCRApARTRsc P SR AR SR ol reBISin Res, Vahi G bl oy
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21. The gﬁﬁ@%aﬁ%eﬁ'i?{).@?%ﬂl.n claim 20, wherein the mxing step in step (e)
g a

conprises nrxin water -1 mm sci bl e organic solvent with fraction Ein a
ratio of about 1:1 (v/v) water-inmm scible organic solvent to fraction E.

The molded plastic slides were first immersed in an aqueous 0.4%

glutaraldehyde solution (pH 5.0) for 4 hours at room temperature, followed by
washing with excessive water and then soaking in 3 M aqueous NH,OH (pH 11.0) at
60 °C for 4 hours. The resultant plastic slides were then treated with 100 mM of
1,4-butanediol diglycidyl ether (pH 11.0) at 37 °C overnight. The plastic slides
obtained were washed with 0.1 M aqueous NaHCO; solution (pH 8.0) once and
double-distilled water four times, followed by stored in double-distilled water at 4 °C.

The resultant slides were dried in a safety cabinet at room temperature prior to use.

EXAMPLE 3
LOADING OF TREATED PLASTIC SLIDES WITH HERB FRACTIONS

All of the fractions A to G obtained in Example 1 were dried on SpeedVac
(Savant) and then redissolved in 50 pL of 50 mM carbonate buffer (pH 9.5)
containing 30% DMSO. Each of the partitioned fractions of herbs was manually
spotted on the caves of the treated plastic slides obtained in Example 2 in duplicates.
The volume of each spot is 0.1~0.2 uL. The spotted plastic slides were dried at 37
°C for 30 minutes. The slides obtained were then immersed in an excessive amount
of 1 M aqueous ethanolamine (pH 8.0) and then incubated at 37 °C with gentle
agitation for 2 hours. The slides were washed three times with a TBST buffer
solution containing 50 mM Tris-HCl, pH 7.3, and 0.15 M NaCl including 0.05%
Tween 20, followed by washing with excessive double-distilled water three times.
The slides were then allowed to stand to dryness at 37 °C for 5 minutes. The
herb-treated slides obtained were ready to use for hybridization or can be sealed under



22. The nmethod as clainmed in claim20, wherein the water-inmm scible organic
solvent used in step (e) is ethyl acetate. 23. The nethod as clained in
claim1l, wherein the material of the plastic slide is a polycarbonate, or a
honopol ymer of copol yner made of one or nore nononers selected fromthe
group consisting of ethyl ene, hal oethyl ene, propylene, hal opropyl ene,
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radi oact iavE807h ODY,) usisg a TWEcbREpHotsméscert ai ning the quality of herbs
whi ch conprises separating an extract of said herb into a nultiplicity of

fractions by successive partition extraction; displaying the factions
individually on a surface; and VIEXAQMPLE§ the individual fractions on said

surface. 34. A net hﬁ%ﬂﬂn@&ﬁ@ﬁﬁﬁﬁ%ﬁﬂ‘hﬂéﬂth&%ﬂ“ bs whi ch net hod

conprises 15
Each of the cavity chambers of the herb-treated plastic slides obtained in

Example 3 was respectively covered with a 22 x 22 mm cover glass. A working
solution was prepared by diluting the B-TNFa obtained in Example 4 with the TBST
buffer to a concentration of 0.5 pg/mL. 20~25uL of the B-TNFa solution obtained
was slowly infused into each of the cavity chambers of the herb-treated plastic slides.
The slides were incubated at room temperature for 2 hr, and then rinsed with the
TBST buffer, followed by gently washing with an excess of the TBST buffer three



visualizing each of a multiplicity of fractions displayed on a surface,
wherein said fractions have been obtained by a series of partition
extraction steps performed on an extract of said herbs. 16
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>Q'} M <" Pisject@Peolbddial(fractiOasion into six pools (referred to as fractions B to G). 27
herbs to be studied are showed in Table 1 as their Latin name, in which the 27nd herb
was identical to the first herb as Crateva adansonii DC subsp formosensis Jacobs,
except that the concentration of the 27nd herb is twice that of the first herb. Figure 1
shows the images obtained by scanning the slides prior to (Lane 1) and after (Lane 2)
the hybridization process. The numerical marks 1 to 28 in Figure 1 refer to the
numberings of the herbs shown in Table 1. The alphabets A to G are corresponding
to the individual extract fractions obtained according to the procedures showed in
Scheme 1. Each of the extract fractions is prepared from the corresponding herb
sample in duplicate.

The images shown in Lane 1 demonstrate that most of the herbal extract fractions
carry endogenous fluorophores which show endogenous red fluorescent color under
excitation at wavelength 650 nm. The green fluorescent spots showed in Lane 2 of
Figure 1 indicate the binding of Cy3-labled B-TNFa to the herbal extract fraction.
The yellowish fluorescent spots shown in Lane 2 of Figure 1 may be interpreted as the
mixing effect of the endogenous red florescence of the herbal extract fraction and the
green fluorescence of the bound Cy3-labled B-TNFa. The binding activity of the
herbal extract fractions toward B-TNFa for each of individual herbs is shown and
summarized in Table 1. The results in Table 1 indicate that 17 out of 27 herbs
containing ingredients, in various extract fractions, possess binding activities towards
TNFa. The activities were classified as ++, +, or — according to the ratio (R) of the
intensity of fluorescence at 650 nm/570 nm. R =21 is defined as “-; 0.6 <R < 1.0 s
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defined as “+’; and R <0.6 is defined as “++”.
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WHAT IS CLAIMED IS:

1.  Amethod for ascertaining the quality of herbs, comprising the steps of:

(a) extracting the herbs with a solvent to obtain a herbal extract followed by
concentrating the herbal extract by evaporation;

(b) mixing the concentrated herbal extract with water and a water-miscible organic
solvent followed by removing resultant insoluble particulates to obtain fraction A;

(c) conducting partition extraction of fraction A by mixing fraction A with water and a
water-immiscible organic solvent and separating phases to obtain an organic
fraction B and an aqueous fraction E;

(d) mixing water with said fraction B and conducting partition extraction to obtain an
organic fraction C and an aqueous fraction D;

(e) mixing a water-immiscible organic solvent with said fraction E and conducting
partition extraction to obtain an organic fraction F and an aqueous fraction G;

(f) loading a plastic slide which has been pre-treated with each of the resultant
fractions A to G; and

(g) conducting hybridization and signal detection for detecting the presence of active
ingredients in herbal extract fractions.

2. The method as claimed in claim 1, wherein in step (a), the ratio of the herb to the
solvent is from about 1:30 to about 1:50 (w/v).

3. The method as claimed in claim 2, wherein in step (a), the ratio of the herb to the
solvent is about 1:40 (w/v).

4. The method as claimed in claim 1, wherein the solvent in step (a) is selected
from the group consisting of water, an organic solvent and a combination thereof.

5. The method as claimed in claim 4, wherein the solvent in step (a) is a polar

organic solvent.
6. The method as claimed in claim 5, wherein the solvent in step (a) is an alkanol.

7. The method as claimed in claim 6, wherein the solvent in step (a) is an alkanol
having 1 to 6 carbon atoms.

8. The method as claimed in claim 7, wherein the solvent in step (a) is methanol.
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9. The method as claimed in claim 1, wherein the extraction in step (b) comprises
mixing the herbal extract obtained in step (a) with water and a water-miscible
organic solvent in a ratio of about 2-4:0.5-1.5:0.5-1.5 (v:v:v) herbal extract:
water: water-miscible organic solvent.

10. The method as claimed in claim 9, wherein the extraction in step (b) comprises
mixing the herbal extract obtained in step (a) with water and a water-miscible
organic solvent in a ratio of about 3:1:1 (viviv) herbal extract: water:
water-miscible organic solvent.

11. The method as claimed in claim 10, wherein the insoluble particulates are
removed by centrifugation.

12. The method as claimed in claim 10, wherein the water-miscible organic solvent
used in step (b) is an alkanol solvent having 1 to 6 carbon atoms.

13. The method as claimed in claim 12, wherein the water-miscible organic solvent
is ethanol.

14. The method as claimed in claim 1, wherein the partition extraction in step (c)
comprises mixing fraction A with water and a water-immiscible organic solvent
in a ratio of about 0.5-1.5:0.5-1.5:0.5-1.5 (v/v/v) fraction A: water: a

water-immiscible organic solvent.

15. The method as claimed in claim 14, wherein the partition extraction in step (c)
comprises mixing fraction A with water and a water-immiscible organic solvent
in a ratio of about 1:1:1 (v/v/v) fraction A: water: water-immiscible organic
solvent.

16. The method as claimed in claim 14, wherein the water-immiscible organic
solvent is a carboxylic acid ester having 3 to 10 carbon atoms.

17. The method as claimed in claim 16, wherein the water-immiscible organic
solvent is ethyl acetate.

18. The method as claimed in claim 1, wherein the mixing step in step (d) comprises
mixing fraction B with water in a ratio of about 0.5-1.5:0.5-1.5 (v/v) fraction B

to water.
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20. The method as claimed in claim 1, wherein the mixing step in step (e) comprises
mixing a water-immiscible organic solvent with fraction E in a ratio of about

0.5-1.5:0.5-1.5 (v/v) water-immiscible organic solvent to fraction E.

21. The method as claimed in claim 20, wherein the mixing step in step (e)
comprises mixing a water-immiscible organic solvent with fraction E in a ratio of
about 1:1 (v/v) water-immiscible organic solvent to fraction E.

22, The method as claimed in claim 20, wherein the water-immiscible organic
solvent used in step (e) is ethyl acetate.

23. The method as claimed in claim 1, wherein the material of the plastic slide is a
polycarbonate, or a homopolymer of copolymer made of one or more monomers
selected from the group consisting of ethylene, haloethylene, propylene,
halopropylene, acrylate, methacrylate, butadiene, acrylonitrile, norbornene and
styrene, and the plastic slide is pre-treated with a polyfunctional aldehyde,
followed by soaking in a solution of NH; groups-providing precursor before
coating the plastic slides.

24. The method as claimed in claim 23, wherein the plastic slide is made of a
polymer of styrene, the polyfunctional aldehyde is glutaldehyde, the NH,
groups-providing precursor is NH4OH, and the coating is made of polyfunctional
molecules.

25. The method as claimed in claim 24, wherein the coating is made of a
polyfunctional epoxide containing at least one epoxide groups at each of its ends,
wherein said at least one epoxide groups react with the amino group(s) on the
surface of the pretreated plastic slides, and with the free hydroxy, sulfhydryl or
amino groups of the ingredients contained in the herbs.

26. The method as claimed in claim 25, wherein the polyfunctional epoxide contains
a long chemical chain of 6 to 24 carbon atoms.
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29.

30.

31.

32.

33.

34.

plastic slide is loaded in step (f) is a fraction obtained from one herb or a mixture
of corresponding fractions obtained from more than one herbs.

The method as claimed in claim 28, wherein the herbs are selected from the
group consisting of Crateva adansonii DC subsp formosensis Jacobs, Machilus
Japonica Sieb&Zucc var kusanoi (Hayata), Nephrolepis auriculata (L) Trimen,
Dichondra micrantha Urban, Rorippa indica (L) Hiern, Ranunculus sceleratus L
Cleyera japonica Thunb var morii (Yamamoto) Masam, Cayratia japonica
(Thunb) Gagnep, Symplocos chinensis (Lour) Druce, Amaranthus spinosus L,
Lindera akoensis Hayata, Morus australis Poir, Eurya nitida Korthals, Breynia
officinalis Hemsley var accrescens (Hayata) MJ Deng & JC Wang, Callicarpa
formosana Rolfe, Cinnamomum kotoense Kanehira & Sasaki, Clerodendrum
cyrtophyllum Turcz, Zanthoxylum nitidum (Roxb) DC, Sarcandra glabra (Thunb)
Nakai, Chamaesyce hirta (L) Millsp, Gonostegia hirta (Blume) Miq, Ficus
erecta Thunb var beecheyana (Hook & Arn), Machilus obovatifolia (Hayata)
Kanehira & Sasaki, Calocedrus macrolepis Kurz var formaosana (Florin), Urena
lobata L, Rhododendron oldhamii Maxim, Calocedrus macrolepis Kurz var
formaosana (Florin), and a mixture thereof.

b

The method as claimed in claim 1, wherein a labeled probe(s)-containing
solution is used for conducting hybridization.

The method as claimed in claim 30, wherein the labeled-probe(s)-containing
solution is homogeneous or heterogeneous.

The method as claimed in claim 31, wherein the label is a dye or a radioactive
material.

A method for ascertaining the quality of herbs which comprises separating an
extract of said herb into a multiplicity of fractions by successive partition
extraction; displaying the factions individually on a surface; and visualizing the
individual fractions on said surface.

A method for ascertaining the quality of herbs which method comprises
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