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Determination optimization of polyphenols content in pomegranate
peel extracts by Folin-Ciocalteu colorimetry

DU Dan-dan, .1 Jian-ke

(College of Food Engineering and Nutritional Science Shaanxi Normal University s Xi’an,Shaanxi 710062, China)

Abstract: [Objective] The study was to investigate an optimal colorimetric method to determine poly-
phenols in pomegranate peel systematically,and to provide an effective way to estimate the polyphenols for
the value of pomegranate peel. [Method] Using gallic acid as standard to select the density of Folin-Ciocal-
teu,sodium carbonate solution,reaction time and reaction temperature as impacting factors,the orthogonal
design test L, (3') was used to study optimized measurement conditions,and the method was evaluated at
last. [Result] The optimum colorimetric conditions were determined as follows:the concentration of Folin-
Ciocalteu reagent and Na,CO; were 0. 6 mol/L and 0. 150 g/mL,reaction 50 minutes in temperature 25 C
away from light. There was a good linearity between the absorbance and gallic acid concentration from 1—6
mg/L (R*=0.995 8) in 765 nm. The pomegranate peel polyphenols can obtain a yield of 287. 46 mg/g in
this method. The average spiked recovery was 99. 31% ,with a RSD of 1. 98 %. [Conclusion) This method,
with a little reagent, fast, accurate, sensitive and stable, can be used as an appropriate method to measure
the polyphenols in pomegranate peel extracts.

Key words: pomegranate peel; polyphenols;Folin-Ciocalteu colorimetry

*  [Weks B 2010-09-30
(e HE] P52 H R R H (NC09056)
(fEHERAT P985 —) A B2 A S+ F BN FH A EHRS TAENS. E-mail:dudan1985@163. com
GEfGESE] ZF@EPH960—), B B KA L ###, FENF AR ERSL LM% . E-mail:jiankel@snnu. edu. cn



5 530

Kt} P} . 4 . Folin-Ciocalteu F {432 0 52 41 # B2 2 1 & & S ot ik 191

YR EAPYINER ) A Y G EA i (e /P
HAWR OB L AT HE TR ILAE G5
M2 LR E e o T E MG A
Ay AR T R A 1096 ~30% . A M R £ i
KW B BUE # PO RE ) A TE AL R G O L &R
Bt G FR G0 AT 7 T DR R AR B R B 32 3 AT
U SR

22y & B 0 A8 O R R R R AT L )2 2 T
e VAOM B3 R OHERE €83 75 | Folin-Ciocalteu
Fofa ik (FC Wik i) S5 2 Fpor ikt Hob, mds
i S a7 058 o A7 o AEL A I T %) 388 Dk ) B B AR
b W PRV 5 R R AT IR AR A B ROR L B R
TEB S 1 55 5 T A A R B 5 SOM 65 75 S AT 1 2R
Al A 1 45 AR LU A0 JRR I 5 T e 2050 VA €8 3% 1k AR 85
s ANE TR R E . A 3T &, Folin-Ci-
ocalteu [kt BT MM AK AR AR AE 7 8 5540 5

HE X5 18 e 2 B 3 e B ) o i A rh
) 5 m R B Z R RPESR . AR TR R H
7 U R A AR R 2 B Y SR b 0 HG T AR
PEEAT T RGEMESE IR R 3G G A R 2 15 0 1Y)
J5 3 A8 A R 22 W R D R R AL A L R
KAk o S A R B B IR Y e 8O R R R IR 2%

1R

1.1 #RRXF

AR R WL BV I T R EE AR, W TR
4l =980 (i 40 B0 » R — I B A B2 vl
Folin-Ciocalteu i #] (FC i 57) , Sigma 2\ &) ; H 4%
TR Ay [ 7 0 4
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T R T BE M R AL (FW400A) , b 50 B 5 7k 244X
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1.3.1 B Rz  fEiM: AT B 289 I fe K 4
BRI (il WO AR Sy WP ) AR B (L 4% 5 L B
BIRES 20 & &2 IEAC, Bt Al i Folin-ciocal-
teu LN Z S BEHITER.
1.3.2 AR FRAFEERMGES WEFRIKE
TRRARUEM 0. 025 g, HZE W /KR IT E 4T 1 000

mL I A5 W 25 mg/L X IR S bR
HEI W, HEC AR5

1.3.3 &Mk $meR™ KHetalFETE
B TE 40 TCFR AT 40 by B BEALA BE 50 s Ot
BORLEE 0.2~0. 3 mm) . ¥ A1 18 B oK 8 T hf O
AR TR A TR, R 9 g AR BT
MR R BN (O W (mL) ek 1t 25 i AR AL

B 5001 LBV W, AR G B 0 AE R b AL — s
ANFL BT IR 90 WS T Ve .60 C 4
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Table 1 Factors and levels of orthogonal design on the determination of polyphenols in pomegranate peel
[H & Factors
K- A B C D
Levels FC e %/ (mol « L) NayCO; Tk E /(g + mL™1) S B[] /min SN B/ °C
FC concentration Na; COj3; concentration Reaction time Reaction temperature

1 0.4 0.125 50 25

2 0.6 0. 150 60 30

3 0.8 0.175 70 35

DR 2l R E . IR R 2 W
W 1.0 mL, 78 B3R AR R 9 60 25 1 T D L Ages
{EL 8 a1 A5 B B9 [0 U9 07 R 58 A B 2
My g e L R R AR A T i 2
_ (y10.008 6)X25X25X1 000
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Fig. 1 Scanning spectra of standard gallic acid solution

after reaction with Folin-Ciocalteu reagent
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Fig. 2 Scanning spectra of polyphenols in pomegranate

peel extracts after reaction with Folin-Ciocalteu reagent
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Fig. 3 Effect of Folin-Ciocalteu reagent concentration on

polyphenols determination
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Fig. 5 Effect of reaction time on polyphenols

determination
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Fig. 4 Effect of Na, CO; concentration on

polyphenols determination
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Fig. 6 Effect of reaction temperature on

polyphenols determination
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Table 2 Results of orthogonal test of polyphenols in pomegranate peel
R FC 30 e i (A Nay CO; Ji ¥ B (B) S i ] (C) S0 i BE (D)
\VIM 7 FC Na; COs3 Reaction Reaction Azes
o concentration concentration time temperature
1 1 1 1 1 0.456
2 1 2 2 2 0. 504
3 1 3 3 3 0.251
it 2 1 2 3 0.392
5 2 2 3 1 0.598
6 2 3 1 2 0. 367
7 3 1 3 2 0.422
8 3 2 1 3 0.469
9 3 3 2 1 0. 331
K, 1.211 1.270 1.292 1. 385
K 1. 357 1.571 1.227 1. 293
K; 1. 222 0.949 1.271 1.112
k1 0. 404 0.423 0.431 0.462
ko 0.452 0.524 0.409 0.431
ks 0.407 0. 316 0.424 0.371
R 0. 049 0.201 0.022 0.091
08 2.5.2 ARE 44 LB B GUR HCE Y B
22: y:0.12’1 9x—0.008 6 . * ﬂﬁ 97%:'?& A?SS{E%?F&%% 7{@& 120 mln W%le
e e BRFFEE
. 0.5F .
ol 2.5.3 WA N5 AL, FC I @SN E
03} A 22 A T3 AR R 99, 31%
Ei T RE o B o O 22 R 1. 98 %6 15 W32 0 B 7 1k v G AT
0.1F e >
. S T T4 08 o 2 A R
0 ! 2 3 4 5 6 3 FCIBEZNEARBESHEENEEE
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K7 R T i Mk S WO BE A v 4k
Fig.7 Standard curve of gallic acid

2.4.2 TESHAZTHNET WAOWMELHE
W10 mL, 5 H Aves (H 2l 0. 496 TR AR 2
Wy 7 287,46 mg/g.
2.5 FCLHBEHNUEMR
2.5.1 #EAE FCILEEWE AR K Z 5 S Em
W e R &R 3, NER3IATLLEN, 10 kKE
OIS ()RR AR AR 25 R 0. 08 %6, Uk B FC Hefa ik
I3 A1 AR B 22 Wy 2 2k 1) R 8 8 B oy o P D 245 2R T &g
CIW=R GO

Table 3 Precision test of determination of polyphenols in

pomegranate peel by FC

S e g/ e B/ AH X A7 7
(mg+L 1) (mg+L 1) w2/ %
Measured Average RSD

s

2.09
2.03
2.04
2.13
2.07
2.11
1.87
2.11
2.08
2.01
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Table 4 Stability test of determination of polyphenols in pomegranate peel by FC

JnA 659 Ji5 FCE B 18] /min

A 50 ) A I i)/ min

Reaction time Ares Reaction time Ares
70 0.456 110 0. 454
80 0. 455 120 0. 450
90 0. 458 130 0. 447
100 0. 455 140 0. 444
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Table 5 Recovery test of gallic acid at three spike levels of polyphenols in pomegranate peel by FC
A A K/ mg Jnkz &/ mg A% 5/ mg [l 2/ % R o i 22 / 4

Background level Background Spiked Total Recovery RSD
0. 87 3 3. 65 94. 32

i Low 0.92 3 4.01 102. 30 3,45
0. 90 3 3.87 99. 23
0.82 3 3.85 100. 70
1. 06 3 4.01 98.77

i Medium 1. 18 3 4. 20 100. 50 1.31
1. 20 3 4.25 101. 20
1.09 3 4.03 98.53
2. 30 3 5.33 100. 60

2 High 2.21 3 5.09 97.70 1.19
2.28 3 5.22 98. 86
2.19 3 5.14 99. 04

-4 Arerage 99. 31 1.98

3 bhiE e

TE AT AR B2 22 W3 a5 O 56 v B2 i 0 5 R
M F BN FEA FC k¥ B Na, CO, Fi i
7] SR R R . T FC IR ) 2 AR AR D v
I 2 2 i FH A — s BT O AR R v i 2R
F X 22 140 52 AT R 2 o i — 2 T . X AT
WF5E 2B, 2 (1 B AR O 1 mg/mL B, X
SRR B W B LT B A R AR A
WESE & B, AR B b KL B & iR 2. 97 26 B
IH A AR A 6 v RS B Y VR IR B 1 O A
AL 0.01 mg/mL, A 0] HEXF I 5 25 7= A 5 i, (R
WA A BT X 5 R 2

AR5 2 B E KR GB/T 8313 —2008 ¢ T
A5 W T 2 22 W 1 ARG I S R A AR R v ) 22 T
W 2R EAT T R G A5 I S fE 5 18 . FC
BFAVEEE S 0.6 mol/L, A4t 1 mL;Na, CO; ¥ W 5T
R 0. 15 g/mL, HHE 2 mL; 7 25 “Clot 504
T 50 min, F 765 nm AW EEAE . HEF
Mg BT v BE A 1~ 6 mg/ L B WO BE A 5 5 Ak R
Z AR R OC R MR B R =0. 995 8,

FHAR B 7 7. (9 FC Fe a5 32 . 78 40k 19 ik 36
AT AT AR 3 AR IRAKCE TR R [l i
PN U =N SN (1) 1 7 N O e N T
99. 31 %, F- M X AR i 25 0 1. 9820 . FC Lok
B U 0 BRI e R R
SE MR A A5 O A5 T DA T A AR R Th 2 R I
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