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Optimization on determination of total polyphenol content in sea buckthorn

wine by Folin-Ciocalteu colorimetric method
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Folin-Ciocalteu Yt & 35 M W B F & % Br & 2 69 S 4T
A, 4% % 9, Folin-Ciocalteu b & sk M & W sk B P % %
B A& 8 % & 4 A : Folin-Ciocalteu X #] 1 mL, % 48 K
5mL,7.5% Na,CO; % #& 3 mL. £ 30 CF#ELREAE1h &G,
MAHLA 735 nm L BLE . ESHEELE 0~20 pg/mL
EEALRAEMEA RIFHEERX R, TN EF k)T
Aa kB F A 100, 6400, 4 5 JE R R M 2L B el S 0 AR At
AR £ (RSD) 451 4 1.46%6,0. 22 % 42 2. 630, %% % 1
2 bt HEALH REAMPELRT . TR TIHREF S
ZBmAEHME,

KR R IB ; & % B ; Folin-Ciocalteu %

Abstract: Optimizeed the optimal conditions of Folin-Ciocalteucolor-
imetry, which was used to determine the total polyphenols content in
sea buckthorn wine, and the sea buckthorn wine were investigated by
orthogonal experiments combined with single factor experiments by
using gallic acid as the standard. The results indicated that the total
phenol contents of sea buckthorn wine could be well calculated ac-
cording to their colorimetric absorption at 735 nm by applying Folin-
Ciocalteu reagent 1. 0 mL and 5 mL distilled water, 7. 5% Na,COs
3 mL, at 30 °C for colorimetric reaction, and there was a good linear-
ity between content of phenol and absorbance in the range of 0~

20 pg/mlL. With this method, the stability, precision and average
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recovey rate were 1. 46%, 0. 22% and 2. 63% by RSD (relative
standard deviation) , respectively. And the average recovery rate was
100. 64 %. This method is convenient and fast to determine the total
polyphenols of sea buckthorn wine with the advantages of high preci-
sion, stability and good repetition.

Keywords: sea buckthorn wine; total polyphenols; Folin-Ciocalteu

colorimetry
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B €625 000 5 V0 S v R 2 T A i G O AR i 8 A AR R
FA LS Sy S - O o A ) 0 I R R 2 I R S
ERAE S,
1 #RLS %
1.1 #E5ik7H

YT RS BE 10, 5% Vol, A L Sk A Bk LA K
S FE T
B TR 43T 46 36 [ Sigma 23
Folin-Ciocalteu 35 : 43 ¥ 46, [H 25 4 A 1k 2% 3 5 A B
Na, COs : 43 #7 46 , REEH KR A=K T
1.2 (usHE5igeE

g Hh—T] AR G BE . UV-1100 B, |1 2548 3k 10 2%
INERT

TR EX324 B, BEEHTNAR BB A E] .
1.3 RWHE
L3.1 WETFRFMERRMTES R AR IO & F R AR i
f 50 mg, A 100 mL £ & 2, 79 3 500 pg/mL KB F IR
B v IR 10 mL 380 £ 3 R b o VA URE A B 50 mL A
i A3 5] 100 pg/mL B & T RRARHER .
1.3.2 PRKMELE W 500 pg/mL B £ F R A5 HE I R
0.3 mL 5 il 0. 1 mL T 10 mL % & i . 4 3 A
5 mL7E /8 /K. 1 mL B Folin-Ciocalteu i£ %, < if 30 s J&
Sminfy A 3 mL 7. 5% Na, CO, M. XM KERKE
10 mL,7E 25 'C G R N 2 he DIARIIRF N 2 (1, 1 &
Hh—TT B4 F6 6 BE TR 400~1 000 nm 3 K 3 BBl 4 L 1 2
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(1) Na, CO, % 8 & A9 72 BCS 43 0. 1 mL ¥0 7,
A 5 mL ZZM K, B A 1 mL Folin-Ciocalteu i 7], T 30 s
J5 8 min WA BIAMA 7.5% Na,CO; W 1.0,1.5.2.0,2. 5,
3.0 mL, IZEWIKERTE 10 mL, F 25 CF MG E M 2 h, 7
e R A ) A I s L A

(2) Folin-Ciocalteu izt 71| FI £ A9 8 72 - B 0. 1 mL ¥ iR
54y, A 5 mL ZZ#H K. 4 5 mA 0.25,0.5,1.0,1.5,
2.0 mL Folin-Ciocalteu i #, T+ 30 s J§ 8 min W43 % A
7.5% Na,CO; %A 3 mL, FHZE B K EAE 10 mL, F 25 C
TR 2 h 7 S A I R A T E R S

(3) I H] A A 5 < B 0. 1 mL YD 5 64y . A 5 mL
718K .1 mL f) Folin-Ciocalteu i 7 , )2 i 30 s Ji5 8 minN Jill
A3 mL 7.5% Na, COs ¥ i, ZZ MK & & £10 mL, 53 5 12
25 °C TR e 0.5,1.0,1.5,2.0,2. 5 h, 7E fe A 46 I 3 &
A2 0 W O B

(4) B3R BB 2 IR 5 4 0. 1 mL YD . 4351 m A
5 mL ZE W 7K, 1 mL 4 Folin-Ciocalteu i #|. &z I 30 s J&
§miny A 3 mL 7.5% Na, CO, %M. Z B KERKZE
10 mL,4F B 7€ 20,25,30,35,40 °C R G fa 2 h, 76 5 A4 0 3
b e FR OB
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TRLEE I B TR VR Ay 82 e (R 2% 25 % X V0 T A 2 B i
B S ) 38 H AR AT 2R AT IE AL i
1.3.5 e Zemyzdl 2B & R 100 pg/ml & ¥
FR W 0. 00,0. 25,0.50,1.00,1.50,2. 00 mL F 10 mL % &
M HZEBKERE 10 mL, AEREMELAEHT . URE
TR U AR R L 735 nm T G A S G\ AR R 23 1 AR v
ik .
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Figure 1  Scanning spectra of standard gallic solution and
sea buckthorn wine after reaction with Folin-Cio-

calteu regent
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Figure 2 Effect of sodium carbonate amount on

the total polyphenols
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0 7 B R A 4 O e 22 B & i P Na, CO, JH 37 18 25 2R A0 —
o KB A Na, COs Jl kA — E #9 25K . AT 4k 35 5
2.5 mL I, AR M SE 4.

2.2.2 TFolin-Ciocalteu ffji#¢ Folin-Ciocalteu 1§ fi & & &5 &
g HIEF WKW B OG54, WK 3 AL & Folin-
Ciocalteu & & 119 34 Jn, W& 0% BE & 7 3% K, 24 Folin-Ciocalteu
R 1.5 mL B, &GRS I8 3] i KAE s 24 Folin-Ciocalteu ffj
AT 2 mL B, WOEE B TR, X —BEaHA 52
R o 05 A 5 Folin Cio-
calteu Al Jy 1. 0~1.5 mL W, B I 2 68550 5 £ W 99y 5t f=2 s
BEARGE N .
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(6] B S OB A R BEITE 25 C TR B 1 h )5, B0
IRF [F) X6 52 T 52 WA AN R s T R A

2.2.4 WA B S AT AR EE A TR L IOE R T
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Figure 5

the total polyphenols

2.3 WEHFEHMK

AR R BRI I 45 AR L B A5 A R R 00 8 RO e 1
3 FpoK T, €0 ek ) 3 5 PR A 2D LS S ORI 3 BlOK T LR
FH Ly 3D IERRIKE . IEAS N K Pt gk 1. hsk 2 nf
1 4% TR 2 S A 4G SR B A S BT O A>B>D>CL i
ER AR AB,CDy . RIXFAE S ITA 5 mL 187K, Fo-
lin-Ciocalteu 1 mL,7. 5% Na, COs3 mL, MK ERK T
10 mL, 7630 CF @ 1 h, FEME&MF T #HFATRIES R, F147
TE 3 B 7 B9 {8, A5 20 V0 B B 2 W U VO
0.996., FEUIL 4% 1 T Vb B B £ ) ¥ W B 68 IR W T .
2.4 FREMZKHBIE

MG A W) Ve B 1) 3 & T RRAE s AE 45/ F I 3E 735 nm 4b
R IR S JBE 1R 2 il o o 1l 8 C O T 6, 5 380 4 Il 0 O O
y=0.008 4x+0.019 2,R*=0. 999 6, ¥ & F BRI HE & W 7E
0~20 pg/mL JEE A 5WOGEAA RITFMEAMELR,
2.5 WEERR

B 3 AT TS 4 SRR A o 250 RSD=1. 46 %,
U BAZ TR o R

K1 PHBERSHEENENERRBERKE
Table 1 Factors and levels of orthogonal design on the de-

termination of polyphenols in sea buckthorn wine

A Folin-Ciocalteu B7. 5% Na2CO;  Cligfa DR
M /L FR/mL EEE/SC L/
1 0.5 2.0 25 1.0
2 1.0 2.5 30 1.5
3 1.5 3.0 35 2.0
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Table 2 Result of orthogonal test of total polyphenols in

sea buckthorn wine

R A B C D WSt R
1 1 1 1 1 0.897
2 1 2 2 2 0.923
3 1 3 3 3 0.895
4 2 1 2 3 0.930
5 2 2 3 1 0.992
6 2 3 1 2 0.977
7 3 1 3 2 0.669
8 3 2 1 3 0.801
9 3 3 2 1 0.907
ky 0.905 0. 832 0. 892 0.932
ks 0.966 0. 905 0. 920 0. 856
ks 0.792 0. 926 0. 852 0.875
R 0.174 0.094 0.068 0.076
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= Z0.80
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Figure 6 Standard curve of gallic acid concentration
and absorbance
x3 BEERRER
Table 3 Result of precision test (n=16)
B b= Wt REkIES RSD/ %
1 0.963
2 0. 944
3 0.962
0.954 1. 46
4 0.931
5 0.956
6 0.968

2.6 BEERKE

P 4 B, WO BE A 7E 0. 986 ~ 0. 992, RSD i H
0.22% . UiWIFER ()50 4 h Py, 625 I ) Y3 i, v O B W
A A AL R 7 IR A T YD O b R 2 W B AR AR
FETE.
2.7 BEWERRE

5 BRI, Z 07 e i th B2 B S e R e
THR B AR [ U5 R A 96 %6 ~103 %4 . S 44 [ Ui 2R 9100, 64 %

x4 BEMHRELER

Table 4 Result of stability test (n=25)

Bt 5 W T RSD/ %
1 0.988
2 0.986
3 0.988 0.989 0.22
4 0.989
5 0.992

=5 AREIKGRLE R
Table 5

Recovery test results

Lo OnERE/ O B/ R/ R/ RSD/
*iuuj? )
2223 2223 A % %
1 0 108. 55
2 25 132.71 96.67
3 50 158. 19 99. 29
100. 64 2.63
4 100 211.29 102. 74
5 150 260.93 101. 59
6 200 314. 38 102. 92

AR AR A 25 K 2. 6300 . &5 SR 3R WL A0 AT O Wk 1 i A B A
o BT U0 O 2 W T
3 Wik EgsR

AT E5 R 3 B, Folin-Ciocalteu [t 8 3 1 & Vb Hif A
L0 B AE £ 0F R KR II A 2648 7K 5 mL, Folin-Ciocalteu
A 1 mL,7.5% Na,CO;3 mL, [HZE /K ERKE 10 mL, 7
30 CREA 1 hy DIZJ7 il e & & 7 B bR v 1S 21
LMk y=0.008 4x+0.019 2,R*=0.999 6, HF
RAFMIZER R . %0 E il 2 2 m A R I
R0 5 R e T 1 L 2 S 100. 64 %6 , 4 X A Al 25k
2,636 E G D5 R I A8 VD B 2 B B A & 108, 55~
116.52 mg/L, %77 % 52 W B oo f|) L 4 #6471 Ok
130 Cw 1 h BIAT, b5 T i &0 2 3 R b 2w
Na, CO: ¥R 20 % €4 2 h #H L . iZ 7 IR 7E Na, COs IRHR &
R Rk AR ORI A AT P 2 B e
[ 2 h ARG, %7 ek R 0 AR B2 30 °C L1 h B A] i 8 5845,
KR4 E T B AntE, X7 A & Folin-Ciocalteu i 7 , [a]
WCETE 96 %6 ~103 % 4 34 B wERG M, BT U0 e £
Py 2 S A 5
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