Korean J. Food Preserv.
Vol. 17, No. 2. pp. 261-266, April 2010

€ S =EERTIE YY)

THE KOREAN SOCIETY OF FOOD PRESERVATION

Determination of Optimum Hydrolysis Conditions for Flavonoid
Analysis in Plant Leaves

Jin-Soon Park, In-Wook Hwang, Hu-Zhe Zheng, Suk-Kyung Kim'
and Shin-Kyo Chung'

Department of Food Science & Technology, Kyungpook National University, Daegu 702-701, Korea
"Food and Bio-industry Research Institute, Kyungpook National University, Daegu 702-701, Korea

Abstract

Acidic hydrolysis conditions prior to HPLC analysis of plant flavencids was investigated by response surface
methodology (RSM), using leaves of Ginkgo biloba 1. Ten hydwlysis conditions using 0.5 - 2.5 M HQ and 0.5 - 2.5
hr hydrolysis time were chosen to form a central composite rotatable design (CCRD), and optimization by RSM
was achieved by measuring myricetin, quercetin, and kaempferol levels by HPLC. Optimum hydrolysis condition
was 1.5 M HQI for 1.5 hr. The levels of flavonoids obtained under the condition were in good agreement with
predicted maximum values, with yields of more than 95% These optimum hydrolysis condition was applied to
analysis of flavonoid content in the leaves of Camellia sinensis, Ficus carica, and Sageretia theezars.
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Table 1. The levels of hydrolysis conditions for the flavonoids
analysis in the leaves of Ginko biloba L. by central composite
design

Coded levels
-1 0 1 2

X; Hydrolysis conditions

X HQ conceniration (M) 05 0 15 20 25
X Hydrolysis time (hr) 05 10 15 20 25

A TR =719 AH s}

A 7¥Es] 2l w2 myricetin, quercetin, kaempferol
ghake) 3|91 4)2 SAS (Statistical Analysis System) software
(Version 9.1, SAS Institute INC,, Cary, NC, USA, 2003)2]
HREHEMH o R e o], YL X 9 X;
o et FE¥4 Y (myricetin, quercetin, kaempferol) g
22t 3|A 4 o2 Jepdet 7l el 279 3k 4
zte] wkgHigro) thgt A GHE AAskd 1 MY E UEA
719A 98 BEEE HAdslshe AR HAxFon
A8k
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Fig. 1. The HPLC chromatogram of the flavonoids amalysis in the
leaves of Ginko biloba L.

A; standard, B-1; before acid hydrolysis, B-2; after acid hydrolysis, 1, myricetin, 2;
quercetin, 3; kaempferol,

¢ 9% 473 Ared 22 263

BA3 2o} Zapreols ke Table 29 2t W

A SAS Z2W-& AlEsta] F3F Zhzte] FepH ol
FEE AU R ste A 2 teRal2dE Table 300
yehlglen] FAo] T8 myricetin, quercetin, kaempferol
el AN 47 ool 4 (1), (), 3)F B

Y= -299.014286+233.023810X,+376.157143X,
-50.385714X,°-54.400000X X2-94.585714X,” - (1)

Y= -400.942857+240.888095X,+555.588.095X;
-59.707143X%-1.000000X,X>-179.607143X,>- (2)

Y= -422.342857+74.671429X,+895.471429X;
+83.842857X,-229.200000X, X2-185.357143X,"- (3)

Table 2. The flavonoids contents in the leaves of Ginko biloba L.
under different hydrolysis conditions by central composite design
Hydrolysis conditions

conc. (M) time (hr)
1 20 20 952438 2061458  2612£104
2 20 10 1363448 1759463 3737142
3 10 20 150974 1875198 295517
4 10 1.0 1376286 1563136 178864
5 15 15 165664 261.3479 222.1£13
6 15 15 166.619.5 2604474 32764186
7 25 13 1304163 280.1£55  299.1£156
8 05 L5 101.1454 1184457 43224268
9 15 25 94752 86925 888433
10 15 05 484134 718442 104.124.6

Table 3, The predicted levels of optimum hydrelysis conditions on
the flavonoids contents in the leaves of Ginko biloba L. by ridge
analysis

Hydrolysis condition Estimated

Responses  R® Significance MK ol
s HCl (M) Time () [ESPomses orphology
(mg%)
Myrcetin 08282 01077 147 157 16653 Maximum
Quercetin - 09222 00245 200 154 26858  Maxinum
Kaempferol 08085 01308 155 146 28843 S;giilf

Myricetin $t3Fol] 3t 7hpialel A2 R ol
0.82820]31, 10% o9} M9 olA FeAe] AR A sk
on, d &9 A3 Al 16653 mg%EA], olu
o] A 7hpEe] AL 147 M HC, 1.57 A2kl ). 2+t
o] 7trEd) 2730] wE myricetin TS Fig. 2014 9}
2ol AR AR B o8 Yedt} Myricetin®]
et 7hetel 2319 Qe raedal Azt feld 9%
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Fig, 2. The contour map for myricetin contents in the leaves of
Ginko biloba L. as a function of hydrolysis time and HCI
concentration.
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Fig. 3. The contour map for quercetin contents in the leaves of
Ginko bilobe L. as a function of hydrolysis time and HCI
concentration.
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Table 4. Analysis of variables for the regression models of the
flavonoids contents in the leaves of Ginko biloba L.

. " F-Ratio
Hydrolysis condition -
HCl M) Time ()
Myricetin 208 641’
Quercetin 501 13"
Kaempferol 133 3.05

“Significant at 10% level, “Significant at 5% level.
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Fig, 4. The contour map for kaempferol contents in the leaves of
Ginko biloba L. as a function of hydrolysis time and HCI
concentration.
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Fig. 5. The superimposed response surfaces of the flavonoids
contents in the leaves of Ginko biloba L. as a degree of hydrolysis
time and HCI concentration.
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Table 5. The optimum acid hydrolysis condition for the
flavonoids contents in the leaves of Ginko biloba L.

Hydrolysis Range of predicted ~ Given optimum condition

condition condition of independent variables
HCl concentration (M) 15~19 L5
Hydrolysis Time (hr) 14~20 L5

Table 6. The predicted and experimental values of the flavonoids
contents in the Ieaves of Ginko biloba L.

(mg%)
Flavonoids Predic(%i”value Expenmg)tgl values BA x 100
Myricetin 166.53 166.1452 9.7
Quercetin 26858 264.8519.3 98.6
Kaempferol 28843 2748585 9.3

"Calculated using predicted equations for response variables,
PMean values of triplicate at given optimum condition of indeperdent variables;
HCl 15M, and hydrolysis for 1.5hr.

Table 7. The flavonoid contents in the leaves of Camellia sinensis,

Ficus carica, and Sageretia theezans (mg%)
Plant feaves Myricetin Quercetin Kaempferol
Camellia sinensis ~ 586.6+13.5 817.7£33.5 860.7+36.3
Ficus carica 3197110 34834156 98.0£35
Sageretia theewans 61484155 3551464 135.3£18
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