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Study on optimized determination of total polyphenols and vitamin C

MA Li"", BAI Shu-Rong”, HAN Zhan-You', WANG Jia', WANG Lei'

(1. Food and Drug Control Institution of Hulun Buir, Hulun Buir 021000, China;
2. Hulun Buir Peoples Hospital, Hulun Buir 021000, China)

ABSTRACT: Objective To establish a simple and accurate method for determination of total polyphenols
and vitamin C in fruits and vegetables. Methods Substances were extracted by solid-phase extraction column,
and the water soluble interference reducing-substances were eluted by water, the polyphenols were eluted by
methanol, Then the vitamin C were subtracted from water extract by the method of heating. The total
polyphenols and vitamin C were determinate by correcting Folin-Cioculteu assay. Results The linear equation
of this method was Y=0.0118X+0.0045, R*=0.9989. The condition of the Folin-Cioculteu colorimetry was
confirmed, the maximum absorption wavelength is 760 nm, Folin-Cioculteu reagent concentration is 50%,
7.5% Na,COs solution, 20~30 , and stewing 60 min. The content of reducing substances of raw extract and
water extract were determined by Folin-Cioculteu colorimetry, the total polyphenols content were assayed by
subtracting the interfering reducing of water extract (WE) substances from the Folin-Cioculteu response of raw
extract (RE). While the content of vitamin C was assayed by subtracting the Folin-Cioculteu response of
heating water extraction from that of water extract (WE). Conclusion This method is simple and practical, the
experiment condition is satisfied easily, the analysis results are reliable and that can be applied in the
determination of total polyphenols and vitamin C.
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Table 1 Effects of folin-cioculteu reagent concentration on the result of the measurement (n=3)
95%
FC: N F Sig.
1:1 3 611 .002 .604 617
1009 0.0
1:2 3 582 .003 574 .589
1:3 3 506 .004 494 517
1:4 3 483 .004 471 494
1:5 3 451 .003 443 459
15 526 .062 492 .561
#*2 NaCO;RERERIRILE RSN (n=3)
Table 2 Effects of NaCOj; concentration on the result of the measurement (n=3)
95%
% N F Sig.
5.0 3 435 .003 428 442
2.3 0.2
7.5 3 435 .005 422 447
10.0 3 439 .005 426 451
15.0 3 443 .004 433 453
12 438 .005 434 441
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3 RERZRNABRERMEIE(N=3)
Table 3 Effects of treatment temperature on the result of the measurement (n=3)
95%
N F Sig.
20 3 585 .004 575 595
0.8 0.5
30 3 587 .003 579 595
50 3 585 .003 578 592
70 3 .588 .002 .584 592
12 .586 .003 584 588
x4 RMAEERIIRELEE RN (N=3)
Table 4 Effects of response time on the result of the measurement (n=3)
95%
N F Sig.
15 3 529 .006 514 544
137 0.0
30 3 588 .005 575 .600
60 3 597 .003 590 .604
90 3 .596 .004 587 .605
120 3 .596 .003 588 .604
15 581 .027 .566 .596
32 FREEZNE 22 mlL - WE
RE WE s
FC 760 nm
HPLC WE,
Y=0.0118X+0.0045,
R’=0.9989, Y=0.0095X+0.0047, R*=0.9992,
i A3 FE
, 85 C 2 h
80% C, HWE WE
N , C
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Table S The recovery percents of different polyphenols by C
solid-phase extraction% express in Gallic acid(pg, n=3)
C
480 0.571 0.520 91
bl
350 0.418 0.392 94
b
459 0.546 0.470 86
b
340 0.406 0.312 77
183 0.220 0.143 65
390 0.465 0.460 99
b b
390 0.465 0.456 98
b
486 0.578 0.410 71
b
462 0.550 0.484 88
258 0.309 0.247 80 ’
430 0.512 0.450 88 ’
148 0.179 0.127 71
b
k6 TEIRFEH2SEIMHESEENSEmg/100 g, n=3) C ,
Table 6 Content of total polyphenols and vitamin C in
different fruits and vegetables(mg/100 g, n=3) C
b
a Ca Cb C
95.2 19.3 23.6
b b b
56.2 10.4 12.6
C b b
18.7 20.7 25.1
2 b
15.9 4.1 5.0
ta ,b (n=3)
PS: a expression in Gallic acid; b expression in ascorbic acid (n=3) ’
100 95.2 , ,
90 C ,
%0 o T
- e ’
S 70 63.8 C ,
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