
DESCRIPTION    METHOD FOR ANALYZING OLIGOMERIC PROANTHOCYANIDIN (OPC)
TECHNICAL FIELD This invention relates to a method for determining 5
oligomeric proanthocyanidin,(generic name for a mixture of n-polymers
of flavan-3-ol: n>2) contained in analytes or samples to be analyzed,
such as naturally occurring substances, foods and drinks,
pharmaceuticals and/or cosmetics. 10 BACKGROUND ART
Proanthocyanidin (OPC) is said to be one of the efficacious
components of the French Paradox, since it is contained in wine as
well (1995, Clin. Chim. Acta. 235, 207-219). An antioxidant action, a
peripheral circulation 15 improving action, a blood flow improving
effect, a hepatic function improving effect (2004, Japan Food
Science, 403, January Issue, 40-45), and a platelet aggregation
suppressing effect (Officially Published Patent Gazette 2003-527418)
are known as the medicinal benefits of 20 proanthocyanidin.
Development of a method for convenient qualitative and quantitative
evaluation of OPC, which is such an active ingredient, is therefore
desired.         Known methods for analyzing proanthocyanidin include
reversed phase HPLC by high-performance liquid 25 chromatography-mass
spectrometry (LC-MS) (2003, Biosci. Biotechnol. Biochem., 67, (5),
1140-1142), and normal phase HPLC involving gradient elusion by LC-MS
(2003, J. Agric. Food Chem., 51, 7513-7521). However, both of these
methods  require MS detectors, and none of them are said to be
convenient. Furthermore, proanthocyanidin is present as very many
stereoisomers, owing to the stereoisomerism of flavan-3-ols which are
the constituents of proanthocyanidin. 5 There are limits on the
compounds available as standard substances. Thus, its quantitative
analysis has been impossible, except for some known compounds.
Besides, proanthocyanidin exists in the natural world in forms
ranging from the monomer flavan-3-ol to a dimer, a trimer, 10 and
further to n-mers of a higher polymerization degree. The analysis by
reversed phase HPLC has shown that peaks of flavan-3-ol (monomer),
the dimer and the trimer overlap. 



As described above, no convenient method has been existent for the
qualitative and quantitative evaluation of 15 OPC. DISCLOSURE OF THE
INVENTION        Under these circumstances, the inventors have
focused attention on the desire for the development of a novel method
of analysis which can determine the abundance 20 ratios and contents
of n-mers contained in natural substances, foods and beverages, and
pharmaceutical products, without interference from flavan-3-ol which
is the monomer. It is an object of the present invention, therefore,
to provide a novel method for assaying OPC which 25 is contained in
analytes, such as natural substances, foods and beverages. BRIEF
DESCRIPTION OF THE DRAWINGS FIG. 1 is a view showing the results of
analysis of  catechin, and a dimer and a trimer of flavan-3-ol by
normal phase HPLC.          FIG. 2 is a view showing the results of
analysis of analytes, which have catechin and proanthocyanidin mixed
5 therein, by normal phase HPLC. EFFECTS OF THE INVENTION        The
inventors conducted various studies in an attempt to solve the
aforementioned problems. As a result, they have elucidated, from the
aspects of experimentation 10 and molecular weight, that (a) the
number of anthocyanidins produced by hydrolysis of oligomeric
proanthocyanidin (OPC) Is always n/2, regardless of the magnitude of
the polymerization degree, n, of flavan-3-ol contained in OPC. This
has led them to work out a convenient method of OPC 15 assay. The
inventors have further found the unexpected fact that (b) the
separation of flavan-3-ol polymers of different polymerization
degrees n, which have hitherto been difficult to separate by
chromatography, can be easily achieved by high performance liquid
chromatography using a 20 normal phase column. 



The method of the present invention uses the above fact (a) and/or
the fact (b) to analyze the amount of oligomeric proanthocyanidin
(OPC) in natural substances, foods and beverages, pharmaceuticals
and/or cosmetics, and 25 also analyze the proportions and/or contents
of n-polymers in OPC in a convenient manner.        According to the
method of the present invention, oligomeric proanthocyanidin (OPC)
can be assayed without  interference from the flavan-3-ol monomer
often contained in oligomeric proanthocyanidin.        Also, the
method of the present invention can assay flavan-3-ol polymers for
respective polymers of oligomeric 5 proanthocyanidin in analytes,
without requiring a mass spectrometer. Thus, this method is very
suitable for the analysis of oligomeric proanthocyanidin in natural
substances, foods and beverages, pharmaceuticals and/or cosmetics. 10
MODES FOR CARRYING OUT THE INVENTION The analytes targeted by the
method of the present invention are arbitrary samples, which are
expected to contain a mixture of n-polymers (n2) of flavan-3-ol
(hereinafter referred to as oligomeric proanthocyanidin or 15 OPC),
such as natural substances (grape seeds, tamarind, apple, bark, pine
bark-derived polyphenol, tea leaves, cocoa, etc., and/or their
treatment products (extract, etc.)), foods and beverages,
pharmaceuticals and/or cosmetics. 20Oligomeric proanthocyanidin,
typically, includes at least one of compounds represented by the
following general formulas: [Chemical formulas 1]  



The present invention targets, particularly, the above oligomeric
proanthocyanidin which is 5  proanthocyanidins including at least one
of procyanidins Bl, B2, 83 and 84 of the structural formula 1 where n
= 0, procyanidins 85, 86, 87 and 88 of the structural formula 2 where
nl = 1 and n2 = 0, and procyanidins Cl, C2 and C4 of 5 the structural
formula 1 where n = 1. The above El, 82 ... Cl, C2 ... are
stereoisomers of the respective compounds. The structures of the main
procyanidins, OPC and catechin are illustrated below. [Chemical
formulas la] OH    OH  OH   



OH OH (1)Determination of total amount of OPC        According to the
present invention, there is no need to consider the types and
polymerization degrees of flavan3-ol polymers contained in oligomeric
proanthocyanidin  (OPC) in analytes and, when anthocyanidin occurring
upon hydrolysis of OPC is assayed, the total amount of OPC can be
determined from its value. The method of the present invention can be
performed in the following sequence: 5 Hydrolysis of OPC         The
hydrolysis of oligomeric proanthocyanidin can be performed by thermal
decomposition under acidic conditions. The preferred conditions
include, for example, the use of an acid/lower alcohol mixture as
acidic conditions, the 10 acid being preferably hydrochloric acid,
sulfuric acid or nitric acid, and the lower alcohol being preferably
propanol, butanol, pentanol and/or isopentanol. The thermal
decomposition can be performed, with the temperature being 50 to
100C, preferably 80 to 100C, more 15 preferably 85 to 95C, and the
reaction time being 30 minutes or more, preferably 1 hour or more.
The concentration of the acid can be chosen from the range of 0.1N to
2N, preferably 0.414 to 1N. In performing hydrolysis, if the analyte
is a liquid 20 sample containing oligomeric proanthocyanidin in a low
concentration, the sample may be concentrated by a suitable method,
for example, lyophilization or drying or solidification to dryness
under reduced pressure. The analyte (including the concentrate) is
dissolved 25 in the above-mentioned acid/lower alcohol mixture at a
concentration of 0.01 to 1%, preferably, 0.05 to 0.2% (0.5 to 2
mg/ml), whereby it can be hydrolyzed. 



A concrete example of the hydrolysis is as follows:  A sample (0.5
mg) containing proanthocyanidin is dissolved in 1 ml of 0.6N
HC1/butanol in a glass test tube, and the solution is allowed to
stand for 2 hours in a water bath at 90C. After completion of the
reaction, the absorption 5 spectrum at 700 to 400 nm is measured with
UV-265 (Shimadzu Corp.). Measurement of the absorbance at 551 nm
confirms whether the hydrolysis reaction has been fully carried out
to produce anthocyanidin. Measurement of amount of anthocyanidin
10The measurement of the amount of anthocyanidin produced by
hydrolysis may be made by any publicly known method and, for example,
can be performed easily by high performance liquid chromatography or
the absorbance method. The absorbance method can be performed using
the 15 hydrolyzate unchanged and, preferably, measures the absorbance
at 550 to 552 nm at which anthocyanidin shows a maximum absorption in
the visible absorption spectrum. At this wavelength, the influence of
components other than anthocyanidin produced by the hydrolysis of
oligomeric 20 proanthocyanidin (e.g., catechin: maximum absorption
270 nm) can be disregarded.        An example of the HPLC process is
concretely described as follows: Anthocyanidin is assayed using an
HPCL column YMC-ODS-A312 (6 mm x 150 mm, YMC), 1 ml/min of 25 a
mixture acetic acid:methanol:water = 15:17.5:67.5, and a column
temperature of 40C, with an area value at A520 nm being detected.
Cyanidin chloride, delphinidin chloride, and pelargonidin chloride
(all available from Funakoshi)  can be used as standard substances.
The retention times of these standard substances are all different,
and a mixture of them or any one of them selected can be used as a
standard substance. As the HPLC column, not only the above 5
C18-based resin, but also the C8-, C30-, or polymer-based C18 resin
can make analysis similarly, as long as it is a reversed phase resin.
Calculation of total amount of OPC  



To determine the amount of oligomeric 10 proanthocyanidin in the
analyte based on the amount of anthocyanidin assayed above, the
following procedure is effected: a) The amount of anthocyanidin
produced from one n-polymer by hydrolysis is n/2, regardless of the
magnitude of the polymerization degree n of the flavan-3-ol polymer
15 contained in OPC. Based on this fact, the amount of anthocyanidin
produced by hydrolysis is multiplied by a factor 2, whereby the total
amount of OPC in a predetermined amount of the analyte can be found,
for example, in mg. Alternatively, b) the amount of 20 anthocyanidin
produced by hydrolysis of OPC is in proportion to the total amount of
OPC, regardless of the magnitude of the polymerization degree n of
the flavan-3-ol polymer contained in OPC. Based on this fact, the
amount of anthocyanidin produced by hydrolysis is compared with 25
the amount of anthocyanidin produced by hydrolysis of a known amount
of an OPC standard substance, and the total amount (e.g., in mg) of
OPC in the analyte and/or the proportion (a%) of OPC in the analyte
can be determined by  a calibration curve or the following equation:
Total amount of OPC (mg) = (measured value of sample/measured value
of standard) x amount (mg) of standard (Equation 1) 5Proportion (a%)
of OPC in analyte = (total amount (mg) of OPC/amount of analyte) x
100 (Equation 2)        The standard substance used can be selected,
as appropriate, from procyanidin Bl and procyanidin B2 (both
available from Funakoshi). 10 (2)Assay of each of n-polymers
constituting OPC        In particularly preferred embodiments of the
present invention, in addition to or separately from the
determination of the total weight of OPC in the predetermined weight
of the analyte in (1) above, the 



15 proportions of various flavan-3-ol polymers in OPC are clarified
by high performance liquid chromatography (HPLC). By so doing, there
is also provided a novel method of OPC assay which determines the
weights of respective polymers 1of different polymerization degrees,
n, contained in the 20 predetermined weight of the analyte.
The column used in the high performance liquid chromatography is
preferably a normal phase column, and particularly preferably a
normal phase column packed with a silica gel-based resin. Studies by
the inventors have 25 shown that proanthocyanidin having different
polymerization degrees (in this case, n = 1 is also included) can be
separated into constituents very satisfactorily by chromatography on
a normal phase column. Judging from the  fact that flavan-3-ols have
high polarity, it has not been considered so far that they can be
separated by a normal phase column. Furthermore, the method of the
present invention enables measurement with the use of an 5
ultraviolet detector, and does not require a mass spectrometric
detector.        The conditions for high performance liquid
chromatography may be determined as desired. If they are concretely
illustrated, Inertsil SIL (4.6 mm40 x 150 mm, GL 10 Sciences Inc.),
for example, is used as the column, the eluant is, for example, a
mixture of hexane, methanol, tetrahydrofuran, and formic acid.
Preferably, isocratic elution (about 1 ml/min) with
hexane:MeOH:THF:HCOOH = 45:40:14:1 is performed. Analysis can be made
even at a 15 flow velocity of 0.3 to 1.5 ml/min with the use of
hexane:MeOH:THF:HCOOH = 40-60:30-50:10-20:0.1-5. The column
temperature is 10 to 60C, preferably 40C, and the detector is
preferably a photodiode array detector, which is used in the
collection of spectrum data at 240 to 400 nm. 20 This is because OPC
has a maximum absorption at 280 nm, but in the case of a sample
incorporating other polyphenols in mixed form, different peaks at
wavelengths other than 280 nm constitute the maximum absorption, thus
making it possible to distinguish the other polyphenols from OPC and 



25 exclude them. However, in an environment where only a detector of
a single wavelength can be used, analysis can be made only with the
absorption at A280 nm. The total peak area of all polymers separated
by  chromatography (all polymers including a dimer or polymers of
higher degrees of polymerization) is the sum of the area values at
A280 rim of peaks having the maximum absorption at 280 nm. The column
may be Shimpack PREP-SIL(H) (4.6 mmt x 5 300 mm, Shimadzu Corp.) or
Supersher Si60 (4.5 mn4 x 100 mm, Merck & Co.) as well as Inertsil
SIL (4.6 mincl) x 150 mm, GL Sciences Inc.). The proportion of each
n-polymer constituting OPC (b%) can be calculated from the following
equation based on 1 10 the peak area obtained upon high performance
liquid chromatography: b% = (peak area (each n-polymer))/(total peak
area (all polymers)) x 100 ... (Equation 3)              Based on the
so obtained proportion of each n15 polymer and the weight of OPC
obtained in the aforementioned (1), the weight of each n-polymer
contained in the predetermined weight of the analyte can be
determined, for example, in mg by the following equation: 1Amount of
n-polymer (mg) = total amount of OPC (mg) 20x proportion of n-polymer
(bt)/100 ... (Equation 4)        Next, the present invention will be
described more concretely by Examples. However, the present invention
is not limited to these Examples. Example 1 Investigation of acid
hydrolysis conditions 



25The decomposition of flavangenol by acid was observed over time.
Flavangenol (1 mg) was dissolved in 1 ml of 0.6N HC1/BuOH, and the
solution was heated in a hot water bath at 90C. After a lapse of 20
minutes until  140 minutes later, sampling was done at intervals of
20 minutes. The sample taken was diluted 1:10 with butanol, and
measured for the visible absorption spectrum at 400 to 700 nm. The
maximum absorption was present at 551 nm for 5 all samples. The
results of the measurements are shown in Table 1. Table 1Changes over
time in acid-decomposed flavangenol TimeAbsorbance (551 nm) 20 min
0.732 40 min 0.796 60 min 0.819 80 min 



0.830 100 min 0.867 120 min 0.877 140 min 0.823  The outcome was that
the absorbance increased slowly 10 with the passage of time during
acid decomposition, and reached its peak in 120 minutes. Based on
this outcome, the period of hydrolysis was set at 120 min (2 hours)
in subsequent experiments.      Example 2 Production and assay of
anthocyanidin upon acid 15 hydrolysis        A sample (0.5 mg)
containing proanthocyanidin was dissolved in 1 ml of 0.6N HC1/butanol
in a glass test tube,  and the solution was allowed to stand for 2
hours in a water bath at 90C. After completion of the reaction, the
20 absorption spectrum at 700 to 400 nm was measured with UV- 265
(Shimadzu Corp.), and the absorbance at 551 nm was  determined. The
solution after completion of the reaction 



was subjected to HPLC under the following conditions to assay
anthocyanidin: Column: YMC-ODS-A312, 6 mmcl: x 150 mm 5Mobile phase:
CH3COOH:MeOH:H20 = 15:17.5:67.5 Detection: A520 rim (measured at 400
to 600 nm by PDA)         As standard substances for assay,
delphinidin, cyanidin and pelargonidin were purchased from Funakoshi.
10 The standard substance, delphinidin, was eluted in 4.2 minutes,
with Xmax of 535 nm, cyanidin was eluted in 5.5 minutes, with %max of
525 nm, and pelargonidin was eluted in 8.0 minutes, with %max of 515
nm. The components from the acid hydrolyzate of the sample,
corresponding to these 15 conditions, were assayed as delphinidin,
cyanidin and pelargonidin. The samples analyzed were flavangenol,
grape seed polyphenol, tea polyphenol, apple polyphenol, and
tamarind,      and procyanidin B1 (Funakoshi) was used as the
standard 20 substance for OPC. The results are shown in Tables 2 and
3. Table 2 OPC content by absorbance method  A550 nm OPC content
Procyanidin Bl 



1.6905 100.0% Flavangenol 0.8897 52.6% Apple 0.3804 22.5% Grape seeds
0.7523 44.5% Tamarind 0.7641 45.2%  Table 3 OPC content by HPLC
method Sample 



Cyanidin OPC content  p.g/m1  Procyanidin 31 66.19 100.0% Flavangenol
29.45 44.5% Tamarind 28.64 43.31 Apple 13.48 20.4% 



Grape seeds 27.81 42.0* Green tea 1.84+1.98* 5.8%  *: cyanidin 1.84
fig/mldelphinidin 1.98 fig/ml     Example 3 Analysis of catechin,
dimer and trimer by 5 normal phase HPLC         The standard
substances for catechin and proanthocyanidin were analyzed by normal
phase HPLC under the following conditions: Samples (0.1 mg each) of
(+)-catechin (Nacalai 10 Tesque), (-)-epicatechin (Wako Pure Chemical
Industries), and procyanidin 31 (Funakoshi) were each dissolved in 1
ml of a mobile phase, and the solution was filtered through a 0.45 pm
filter, and then subjected to HPLC under the conditions shown below.
15The trimer was synthesized by the method described in Example 5 to
be offered below. Column: Inertsil SIL, 4.6 minO x 150 mm Mobile
phase: hexane:MeOH:THF:HCOOH = 45:40:14:1 Detection: A280 nm
(measured at 240 to 400 nm by 20 PDA) 



Under these conditions, the monomers ((+)-catechin and
(-)-epicatechin) were eluted in 2.9 minutes, the dimer in 3.6
minutes, and the trimer in 4.3 minutes. Their chromatograms are shown
in FIG. 1. 5 Example 4 Analysis by normal phase HPLC         Samples
containing catechin and proanthocyanidin in mixed form were analyzed
by normal phase HPLC under the conditions shown below. The sample (1
to 2 mg) containing proanthocyanidin 10 was dissolved in 1 ml of a
mobile phase, and the solution was filtered through a 0.45 ym filter,
and then subjected to HPLC under the following conditions.
The samples used were apple polyphenol, grape seed polyphenol,
flavangenol, and tamarind. 15Column: Inertsil SIL, 4.6 mrmp x 150 mm
Mobile phase: hexane:MeOH:THF:HCOOH = 45:40:14:1 Detection: A280 nm
(measured at 240 to 400 nm by PDA)              The chromatograms as
analytic patterns are shown in 20 FIG. 2. In these patterns, the
symbol X represents polyphenols having no maximum absorption at 280
nm and different from OPC.           The concentrations of the dimer
and the trimer in each sample were determined by the equation ct = at
x bt. 25 The results are shown in Table 4.  Table 4 Contents of dimer
and trimer 



OPC purity  A280 nm ratio Abundance ratio  a%  b% c% Flavangenol
44.5% Dimer 55.4% 24.7% 



44.5% Trimer 32.0% 14.2% Apple polyphenol 20.4% Dimer 31.6% 6.4%
20.4% Trimer 23.5% 4.8% Grape seed 



polyphenol 42.0% Dimer 12.5% 5.3%  42.0% Trimer 5.8% 2.4% Tamarind
43.3% Dimer 22.8% 9.9%  43.3% 



Trimer 23.2% 10.0%  Example 5 Synthesis of OPC           The
synthesis of OPC was performed in the following 5 manner in
accordance with a paper (1981, J.C.S. Perkin I. 1235-1245).
(+)-Taxifolin (500 mg) was dissolved in 50 ml of ethanol, and 200 mg
of NaBH4 was added. Then, 1 g of (+)- catechin was added and
dissolved. Then, HC1 was added, and 10 the mixture was stirred for 1
hour. The reaction product was purified by reversed phase HPLC to
obtain a trimer.  Claims   1. A method for determining a total weight
of oligomeric proanthocyanidin (OPC) contained in a predetermined
weight of an analyte,       said method comprising measuring a weight
of anthocyanidin produced by hydrolysis of OPC in the analyte,
separately measuring an amount of anthocyanidin produced by
hydrolysis of a known weight of an OPC standard substance, and
determining the total weight of OPC in the analyte and/or a weight
ratio of OPC (a%) in the analyte by a calibration curve or the
following equation      based on a fact that an amount of
anthocyanidin produced by hydrolysis of OPC is in proportion to the
total amount of OPC, regardless of an amount ratio of n-polymers
contained in OPC and different in a magnitude of a polymerization
degree n:      Total weight of OPC = (measured value of
sample/measured value of standard) x weight of standard substance
(Equation 1) 



Weight ratio of OPC (a%) in analyte = (total weight of OPC/weight of
analyte) x 100 (Equation 2)  2. The method according to Claim 1,
wherein the standard substance is procyanidin Bl.  3. The method
according to any one of Claims 1 to 2, wherein the hydrolysis is
performed by thermal decomposition under acidic conditions.  4. The
method according to Claim 3, wherein the acidic conditions are a
mixture of an acid and a lower alcohol.  5. The method according to
Claim 3 or 4, wherein the acid is hydrochloric acid, sulfuric acid,
or nitric acid.  6. The `method according to Claim 4 or 5, wherein
the lower alcohol is propanol, butanol, pentanol and/or isopentanol.
7.The method according to any one of Claims 3 to 6, wherein the
thermal decomposition is performed at a temperature of 50 to 100C for
a reaction time of from 30 minutes to 140 minutes. 8.The method
according to Claim 7, wherein the thermal decomposition is performed
at a temperature of 85 to 100C for a reaction time of from 1 hour to
140 minutes. 9.The method according to any one of Claims 1 to 8,
wherein the measurement of the amount of anthocyanidin is made by
high performance liquid chromatography and/or an absorbance method.
10.The method according to Claim 9, wherein the absorbance method is
performed by measuring absorbance at 550 to 552 nm at which
anthocyanidin shows a maximum absorption in a visible absorption
spectrum. 11.A method for assaying oligomeric proanthocyanidin (OPC),
contained in an analyte, for n-polymers of flavan-3-ol different in a
polymerization degree n, and comprising the steps of: 



a) determining a total weight of OPC, contained in a predetermined
weight of the analyte, by the method of any one of Claims 1 to 10;
b) separately from the step a), analyzing the analyte by high
performance liquid chromatography (HPLC) to separate respective
n-polymers of different polymerization degrees, n, contained in OPC,
and determining quantitative proportions of the respective n-polymers
to an amount of all n-polymers, namely, OPC; and       c) determining
a weight of each n-polymer in the analyte by results of a) and b).
12.The method according to Claim 11, wherein a column used in the
high performance liquid chromatography is a normal phase column.
13. The method according to Claim 12, wherein a resin packed in the
normal phase column is a silica gel-based resin.  14. The method
according to Claim 12 or 13, wherein, in the high performance liquid
chromatography, an eluant is a mixture of hexane, methanol,
tetrahydrofuran, and formic acid, a mixing ratio of the mixture is
hexane/methanol/tetrahydrofuran/formic acid = 40-
60:30-50:10-20:0.1-5, a column temperature is 10 to 60C, and an
absorbance at 280 nm  15. is measured.  16. The method according to
Claim 14, wherein said mixing ratio is
hexane/methanol/tetrahydrofuran/formic acid = 45:40:14:1 in isocratic
elution, and said column temperature is 40C.  17. The method
according to any one of Claims 11 to 15, wherein the quantitative
proportion of each n-polymer (b) is calculated from the following
equation based on a peak area obtained upon the high performance
liquid chromatography: B = {peak area (each n-polymer)}/ {total peak
area (all polymers)} ... (Equation 3)  18. The claim according to
Claim 11, wherein the weight of each n-polymer in the step (c) is
determined by the following equation based on the weight of OPC
determined by (a) and the proportion of each n-polymer determined by
(b):       Amount of n-polymer = total weight of OPC x proportion of
n-polymer (b) (Equation 4)  19. The method according to any one of
Claims 1 to 17, wherein the oligomeric proanthocyanidin to be assayed
contains at least one of compounds represented by the following
general formulas: [Chemical formulas 1]  



[Chemical formulas 1] ac 19.The method according to Claim 18, wherein
the oligomeric proanthocyanidin is proanthocyanidins containing at
least one of procyanidins BI, B2, B3 and B4 of Structural Formula 1
where n = 0, procyanidins B5, B6, B7 and B8 of Structural Formula 2
where n1 = 1 and n2 = 0, and procyanidins Cl, C2 and C4 of Structural
Formula 1 where n =1.   20. The method according to any one of Claims
1 to 19, wherein the analyte is a natural substance, and/or a
treatment product thereof, a food, a beverage, a pharmaceutical
and/or a cosmetic.  21. The method according to Claim 20, wherein the
natural product is grape seeds, tamarind, apple, bark, pine
bark-derived polyphenol, tea leaves, or cocoa.  22. The method
according to Claim 20 or 21, wherein said treatment product is an
extract.  23. A method for determining proportions of n-polymers of
different polymerization degrees of oligomeric proanthocyanidin
(OPC), contained in an analyte, by high performance liquid
chromatography (HPLC), using a normal phase column and a mixture of
hexane, methanol, tetrahydrofuran, and formic acid, as an eluent.
24. The method according to Claim 23, wherein a resin packed in the
nonnal phase column is a silica gel-based resin.  25. The method
according to any one of Claims 23 to 24, wherein a mixing ratio of
the mixture of hexane, methanol, tetrahydrofuran, and formic acid is
hexane/methanol/tetrahydrofuran/formic acid =
40-60:30-50:10-20:0.1-5, a column temperature is 10 to 60C, and an
absorbance at 280 nm is measured.  26. The method according to Claim
25, wherein said mixing ratio is
hexane/methanolltetrahydrofuran/formic acid = 45:40:14:1 in isocratic
elution, and said column temperature is 40C.  27. The method
according to any one of Claims 23 to 26, wherein the proportion of
each n-polymer (b) is calculated from the following equation based on
a peak area obtained upon the high performance liquid chromatography:
b = {peak area (each n-polyiner)}/ {total peak area (all polymers)}
... (Equation 3)  28.The method according to any one of Claims 1 to
27, further comprising a step of lyophilizing the analyte, or
solidifying the analyte to dryness under reduced pressure, followed
by powdering, if the analyte is a liquid including a soft drink or a
refreshing drink, a tea beverage, or an alcoholic beverage. 




