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ABSTRACT - As generic health functional food items have been expanded, this research project has been con-
ducted to prepare a scientific and systematic standardized analytical method of relevant food item and examine the
suitability of the method for health/functional foods on sale. Total polyphenol was necessary for development and ver-
ification of standardized analytical method. The method exhibited high linearity in the tannic acid calibration curve
(r* > 0.999) over concentrations of 5-50 ug/mL. The limits of detection and quantitation for tannic acid were 5 ug/mL
and 15 pg/mL, respectively, while tannic acid recovery was 102.3-112.4% with standard deviations of 0.8-3.2%. To
verify the accuracy of the analytical method, the labeled amounts of purchased health functional foods were moni-
tored. The recovery for tannic acid was 105.6% of the labeled amounts. Thus, the new method was suitable for all

cases.
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Phenolic acid Phenolic acid ) . )
. . . . Stilbenoid Lignan
(caffeic acid) (Gallic acid)
Fig. 1. Chemical structures of flavonoids and their related compounds.
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o ¢ Spectrophotometer
Gallic acid [700 ~ 760 nm]

Fig. 2. Folin-phenol method for determination of gallic acid by UV spectrophotometer.
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Materials and Methods
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A Ak (Tannic acid) 5%, ZYH& A|2F(Folin-Ciocalteu's
and Folin-Denis reagents), §FAH}E
MO, USA)IA F+i8te] ARE-sESAT

F< Sigma (St. Louis,

SoMHjQ) XES 0] B
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333 = A(UV/Visible Spectrophotometer, Varian, USA)
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FRED), ABAHENE 242 LIZ B D8 F
ZARE Azstel EzatE AFuel sl 284 U=
g Syt

715 E e A IAE A8 Fopnkel F
WL Folin-Phenol A|2F2 2 Folin-
DenisE AME-3IAL o, B Afox ZFst AldHES
ggstarzt e NEJIAE A5 e THE F 5
&9 A= Folin-Ciocalteus AME-3}l32 At} dwtzo=z
F ZYds 4 Al AFE-8F= Folin-Phenol A]2F2 Folin-
Denis®} Folin-Ciocalteu & 572 Al %S AM8-3}3L Folin-
Ciocalteu®] 74-9-+= 02N, INS F=2 ARE-3laL JUJA>
7l ZHE 5 EFEL ME AdHAFHIANA = Folin-

Ciocalteu®] Fx7F AFE o] YA &g}, oldf 7z
YE 5 BE3E Y8 E ]85 Folin-Phenol A|2FS H]
o A8 2™ Folin-phenol AoF 7+ 3|&& gl

A3}, Folin-Denis®} Folin-Ciocalteu 1No|A] 85.5~96.2%%
Folin-Ciocalteu 0.2NXt} & 3483 H A TH(Table 1).
SHE] #8 TN E 35% BRIV EFS Ut
S0 BEEAITHE 30~60%71A] THEEHA ZM sttt wht
] Folin-Phenol A1¢F A4 Ao =& 3|5&S HS
Folin-Denis®} Folin-Ciocalteu INS XA elsle] ]7}2 g
E 5 E3E 980 H7ME F 35% SAUEFS Hvt
atod 203, 304, 403, 60| WHEAIZk] e 3¢ ES
H W& 35% ERIEF A A7t & 35&s
W3 43 F AleF 25 30894 Folin-Denist 97.3%
4 Folin-Ciocalteu IN< 100.6%% 7 =2 3|58 B
SATH(Table 2). 3 35% BHAMIEEF ¥HE 20 tishe]
e W&} FEA 45°C ¥HEES 7S Beol At
0] Folin-Denis®}t Folin-Ciocalteu 1N—°— Al sle] I7}h
LIYE 5 BE3E AdFo HUIE T 35% gl "]‘——‘E“_‘
A7bste] 23 87 45°ColA 22t 30+ RESAIZ] §-
S| &S WS 35% BRI ER WSk e

Table 1. Comparison of recoveries according to Folin-phenol reagent

. Reaction Mean + SD 0
Folin-phenol reagent fime (min) Recovery (%) RSD (%)
30 92.5+2.47 2.67
Folin-Denis
60 85.5+9.82 11.49
30 88.7+ 6.59 7.43
0.2N

Folin- 60 79.9 +£13.79 17.26
Ciocalteu N 30 96.2 + 3.98 4.14
60 94.1+£4.31 4.58
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Table 2. Recovery of tannic acid according to variation of reaction time and temperature

N

Folin-phenol Folin-Denis Folin-Ciocalteu
reagent
Time (min) Rz/if;‘;r“; ?50 ) RSD (%) Time (min) ng/if;‘;:; ?50 ) RSD (%)

20 92.3+3.88 4.21 20 91.7 +£10.62 11.57

30 973+ 1.44 1.48 30 100.6 + 3.34 3.32

Reaction 40 93.9+3.92 4.17 40 92.4 +0.82 0.88

Conditions 60 92.8+2.92 3.14 60 89.1 £8.41 9.44

Temperature (°C) Rz/if)f; ?50 ) RSD (%)  Temperature (°C) Rﬁii’;; ?50 ) RSD (%)

Room temperature 94.4 +3.87 4.10 Room temperature 94.1 +5.93 6.38

45°C on water bath 89.8+9.55 10.64 45°C on water bath 93.4 +5.86 6.27
382 v|w3st A3}, Folin-Deniss 94.4%, Folin-Ciocalteu &2 X ZAROZ 3= 989 & 7hs3 173 Ad
INS O41%Z FLoA o} B& H482 ngov W IstnAd savh BZHE AFWE AEES Bl
(Table 2) A¥e] §&4 55 Aste] MER=E 4 202X 10 mgE #3SHL S/F5 50 mLoll §-3ske] 302
o= ARt 7 2o FEela A@He] 75 7.5mL, A8
durdgo g 2E F FIEd B4 AANA FHsl= 1 mL, Folin-Denis 0.5 mL, 35% BHMEF €9 1 mLE
Fe NEFOE ZHRAY, AYSHE F ARYE  2NUE o] TR G2oIA 3087 FAG F A9
B4 AR RN ANETFS FAstof ARGE 4457 760 nm 3ol A S st W eR gys)
Aol Btget Adds g9 & ok w97t Aok A7 FS ARPEEE Tl HrE e
THE 5 S=9 MY AFAIFEHAA AR AR stehro g i AR ol FEAE 5o 4
5 | = (gFdAto 2 4) ghako UEE ARAPES 7ES
=
=

SHEE 10 mgoll A 122.3%2] 7FE =&
™ (Table 3) 7L A5 TAHZ AEFFS @O =4 10 mg
o2 MAsTh
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Table 3. Comparison of recoveries according to sampling amount

Mean + SD

Contents of

Sample tannic acid (mg) Recovery (%) RSD (%)
2 94.8 +£3.59 7.57
Extract of 5 92.8 +5.31 11.44
Psidium Guajava 10 97.5+2.65 5.43
leaves 25 94.0 + 3.66 7.79
50 82.4+1.81 4.40
2 117.3+£2.89 5.14
) 115.1£2.51 4.54
Complex of picao 10 122.3+3.79 6.45
preto
25 118.8+2.29 4.01
50 120.2 +5.59 9.68
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Phenol A]2F2 2 Folin-Ciocalteus AFE33L o™
7371552 F A AL 9l= Folin-Denis®}t H] i
At Az F A BT G353 A34E HAAT, AOAC
(Association of Official Analytical Chemists) 5-21A]&H o]
%= Folin-Phenol A]2F2 2 Folin-DenisE AFH&3t 43
Folin-Ciocalteu 2.t} A @4 ¢] &2 Folin-DenisE Folin-
Phenol Al&Fo. 2 A3t & Z =& tis 97t
ZHE 5 E3E] ME JAFAEHES A7 AEFTA
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SN
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102.3%, 107.7%, 112.4%% EFGTHTable 4). 32 % &
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Table 4. Accuracy, repeatability and reproducibility of total polyphe-
nol obtained by established method

Contents of spiked tannic acid (mg/g)

Treatment
7.2 14.4 21.6
1 7.7 15.6 24.5
2 6.8 15.3 25.2
3 7.6 15.3 22.7
Accuracy 4 71 146 94.7
5 7.4 16.5 24.1
Measured
mean (mg/g) 7.3 15.4 24.2
Recove
mean (v 10231077 1124
Contents of tannic acid (mg/g)
Treatment
2.5 5.0 10.0
1 2.8 5.6 12.2
2 2.7 55 11.9
Repeatability 3 2.6 5.6 12.1
4 2.5 5.6 12.0
5 2.7 5.9 12.2
Measured
mean (mg/g) 27 5.6 12.1
% RSD 3.1 0.8 0.8
Laboratory
Treatment
A B
1 5.69 5.54
2 5.59 5.68
Reproducibility 3 5.62 6.00
4 5.66 5.59
5 5.59 5.80
Measured
mean (mg/g) 5.68
% RSD 2.40

(P)E 099901322 H2 FoFES Hlom Bdite
HAESA= 5 ug/mL, FFSA= 15 pg/mLo] STt
Tk A7 7152 F ko] EEsE AlEHS o8
stod A S el tisl 284 HEE skt
o frE AFA A A8 ot FEE| o
A U AETS FulE 5 Ak 2 A} Foputdd
FEE AFY F ZYvsEs 3 FHCUIE BAZFY
80~120%) thH] 105.6%= AFstdct. w3k, F7teZy &
T HE= fFEAEel 810% AL EYE 5 EFES
HE7t AFst =HAS 4 T3 Al 284 A
EE 98l A ‘éﬂ 4, %HET, A RFANE F
s FEFS B 47 89.1~99.1%= A 3Tt

4
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