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Deter mination of total flavonoidsin rich ascorbic acid food

YU Zhe-Gao’, LIN Bing-Dong", XING Yue-Han, WANG Xiao-Yan

(DSM Nutritional Products China Research Center, DSM China Co., Ltd., Shanghai 201203, China)

ABSTRACT: Objective To establish a quantitative analysis of total flavonoids with high content of ascorbic
acid(vitamin C) in food and solve the interference of ascorbic acid on the measurement of total flavonoids by
complexation reaction. Methods A solid phase extraction procedure was developed to degrease and remove
pigments by Sep-Pak C,g vitamin C was removed with D101 macro-porous resin, total flavonoids were
determined by aluminum nitrate colorimetric using detection wavelength at 510 nm. Results The developed
method was successfully used to determine total flavonoids in vitamin C rich fruits/plant extracts. It showed a
good linearity in the range of 0~48 pg/mL with r=0.9998. The recoveries were 95.31%~98.38% at 3 spiked
levels, and the relative standard deviations (RSDs) were less than 5%. Three kinds of food (ascorbic
acid:flavonoids=1:1, 2:1, 10:1) were analyzed, which showed that higher ascorbic acid content could affect the
testing result. So, it is necessary to remove the ascorbic acid before coloration in rich ascorbic acid products.
Conclusion The method is suitable for simple, environmental, and effective determination of total flavonoids
in rich ascorbic acid foods.
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Fz1 3MAREIEEZERNERYZEELE(HPLC)
Tablel Comparison of 3 different solid phase extraction recovery
%
D101 Oasis HLB (Discovery DPA -6s)
90.05% 84.56% 32.76%
96.10% 99.46% 35.01%
92.60% 88.06% 28.83%
101.09% 44.09% 23.64%
100.01% 46.00% 52.67%
D101 2 R Y=0.0151X+0.0023,
D101 r=0.9998 R 0~48 ng/mL
HPLC, R D101 R
C ( 1) 0.8
07 L ¥=0.0151X+0.0023
7=0.9998
mAU 0.6
Vitamin C z
05
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Fig. 2 The standard curve of rutin
1 D101

Fig. 1 Chromatogram of lavonoids with ascorbic acid

solution before and after D101 macroporous resin

solid phase extraction

, C D101

32 ZMEHE
510 nm
. X

E)

(Y)

D101

D101

3.3 RBEEIR

2.2 s
C=1:7.5,
2 >
6
C
3.4 JFREYERLIE
(
3

(
2.40 g/100 g)
, 2
5%,
C=1:7.5)
2.4 /100 g,



5 : C 1911

*2 RBEEIHRHER (n=6)
Table2 Resultsof precision test (n=6)

(g/100 g) (g/100g) RSD(%)

1 2.48 2.31 2.29 2.38 2.30 2.26 2.34 0.082 3.5%

3 MIREIERIIRLER (n=3)
Table3 Resultsof recovery test (n=3)

(%) (%)
2:1 98.38 3.03
1:1 95.31 4.51
1:2 97.95 5.16

x4 IMEMBAEENELER(DIHAEE)

Table4 Resultsof total flavonoids content of 3 kinds of foods

A B
C vy A (g/100g) B (g/100 g)
1:1 1.51 1.45 3.97%
2:1 8.72 7.27 16.6%
10:1 1.52 1.09 28.3%
tA D101 , 22
B D101 N Waters Sep-Pak Cis SPE
3 3 : RN
=2:1, : =1:1, 4 & i
=1:2 95.31%~98.38% C
, 3.03%~5.16%, 3 ’ , Waters
35 SIRHSGNGER Sep-Pak Cis  DI0I
3 ’ C C
4 : C : ’ ’
C , ,
) C s E E
C 90% , C
C
; S 3k
3 , 3 , .
[1] Megan EW, Lisa J. Mauer. Development of an integrated
’ : C=1.75, approach for the stability testing of flavonoids and ascorbic acid
24 g/lOO g in powders [J]. Food Chem, 2011, 129: 51-58.

221g/100g233g/100g 226¢/100 g 2] , . 1.



1912

(3]

(4]

[3]

(6]

(7]

(8]

,2007, 17(6): 1037.
Xiao XL, Luo RC, Zhang N. Determination of total flavonoids in
health food [J]. Chin J Health Lab Technol, 2007,17(6): 1037.
> , . [3].
,2002, 12(4): 401-402.

Yu C, Yu S, Shen XH. Study on determination method of general
flavone in health foods [J]. Chin J Health Lab Technol, 2002,
12(4): 401-402.

[9]. ,2008,29(9): 116-118.
Liu JX, Li Y, Lu XN, et al. Study on the extraction technology
and determination of the flavonoid in health food [J]. Food Res
Devel, 2008, 29(9): 116—-118.

M].

,2002.
Wang GY. Determination of efficacy in health food [M]. Beijing:
China Light Industry Press, 2002.

[I1. - , 2007, 43: 463-464,
467.
Peng YF, Ma YH, Guo YD, et al. Rapid determination of
flavonoid in Saururus chinensis (Lour) baill by high performance
liquid chromatography [J]. Phys Test Chem Anal, (Part Chem
Anal), 2007, 43: 463-464, 467.
1 ,2007, 39(12): 56-58.
Chi YM, Yu S, Guo R, et al. Determination of flavonoids from
radix ranunculi ternati with difference spectrophotometry [J].
Jiangsu J Tradit Chin Med, 2007, 39(12): 56-58.
, , , C
[J]. ,2004, 10(6): 419-421.
Cui NJ, Cui NQ, Fu Q, et al. Bidirectional effect of vitamin C on

[10] , )

[\Q
‘Fﬁ'@.
’

pro-oxidation/antioxidation [J]. Chin J Surg Integrated Tradit
West Med, 2004, 10(6): 419-421.

9] , ,

[J]. ,2010, 21(1): 8-9.
Pei YP, Li WL, Zhang HQ. The property of the macroporous
resin for isolation of total flavones from Gynura bicolor DC [J].
Lishizhen Med Mater Med Res, 2010, 21(1): 8-9.

, . D-101

[J1. ,2010, 31(8): 61-69.
Hu ZJ, Hao LJ, Wang NX, et al. Purification of crude total
flavonoids extracted from citrus peel using D-101 macroporous

adsorption resin [J]. Food Sci, 2010, 31(8): 61-69.

[11] ; , )

5 1 , 2013, 34(6):
148-151.

Liang C, LuH X, Liu HC, et al. Establishment of determination
method for flavonoids in honey and distribution of flavonoids in
5 kinds of characteristic honey from Yunan [J]. Food Sci, 2013,

34(6): 148-151.
(WEHH: FRT)
fE& BT
BES, fit, TERRSEEANER/

ARG .
E-mail: Zhe-Gao.Yu@DSM.com

WKkER, L, SRR, TERR
FEARA AR | R R IR S
R/

E-mail: linda.lin@dsm.com

a

\,



