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Determination of total polyphenolsin barley spent gains by

Folin-Ciocalteu colorimetric method
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W= X A Folin-Ciocalteu )b &M T K AR P L@ 4=,
AEAR TR A A Rt kM 4, %R AW, Folin-
Ciocalteu % 1.0 mL,8% Na,CO; A& 3.0 mL, & &8 &
25 C, B BF 1A 60 min, # 56 , 4 R K 760 nm., Z R F K
BAe 1~8 pg/ml ot 5 Rk LA B AR A L w A
A y=0.121x40.017 1,R*=0.999 2, %75 k3R4Ef £
REBF EHEZH  TRATRESHOEZZNN.

KB K £ 4% % B ; Folin-Ciocalteu

Abstract: The total polyphenol content in barley spent gains were an-
alyzed by Folin-Ciocalteu method. The optimum conditions were in-
vestigated using gallic acid as standard. and were as followed: Folin-
Ciocalteu reagent 1.0 mL, 8% Na,CO; 3.0 mL, developing temper-
ature 25 C, reaction time 60 min, in darkness. Then the solution
was detected at the wavelength of 760 nm. When the gallic acid was
in range of 0~8 pg/mL, the concentration and the absorbance value
had a good linear relationship. The regression equation was found as
followed: y=0.1212+0.017 1, R?=0.999 2. This method had ad-
vantages of conciseness, good stability and high accuracy, which is
suitable for analysis of polyphenol in barley spent gains.
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A, PAE Y K I B HHH-S B, I, i S T AR A R 0.2,0.3,0.4,0.5,0.6,0.8 mL % 100 mL % & i, T &, 1%

Bl TGL-16C B, b 3 42 S 2547 FRA 7 5

S HNIT L3 6 B T6 Y, b 5t 4 3 A 28 A7 PR 3¢
Rl

MR EE  THC-2B B, 3 T RABA B T A
(SN

HLF 20 M1 K5 AL204 B Mg 45— F6 0 2 U8 (R i)
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1.2 RWHE

1.2.1 XMESARMERMBECH FHFRE 0. 500 0 g BT
BR AR it o T /A0 i Z8 WK W it i 5 I Z8 WK E 4 & 100 ml,
i 1.0 mL 2] 100 mL 25856 f5 . 00 28 18K 25 e il )ik
BEH 50 pg/mL R & FRRRER W

1.2.2 FEEh A

K FEZA(1.00 g) & T0% T B 7% % (30 mL) >4 5 2 K
(320 W,30 min)— & s (4 000 r/min,20 min)—> I Lk & & —>
e R R E TR 40 C)— I AR KRB M 2 % (20 mL)
1.2.3 kil &0 miii

(D) FARP A LR B 50 pg/mL W& F W br HEE )
1.0 mL, i AFEARER K] 1. 0 mL,8% Na, CO, %K 3.0 mL,
7E 30 CTF#OGRM 1 h, FZEMWKEAE 10 mL 720 WLk
ST #EAT 500~900 nm 4 i B .

(2) R ARE 0 78 0 4 1 8 < B 50 pg/ml W TR
PRUEVE IR 0.5 mL, A F] ¥ B8 A [ 44 R 0 4 bk g a7l L e &
FRRS MBS ERLL S5 R 1 1,102,1038,1 14,115,
106, A 8% Na,CO; ¥ 3. 0 mL, 78 30 ‘CF M i &
KUNE 1 b, S22 UG FAZE K E A B 10 mL, 5@ BOG(E
HIZ 3R,

(3) BRTR GV WMk B2 A A < B 50 pg/ mL B T IR K
0.5 mL, il ABAREY R 7 1. 0 mL, F A A 3. 0 mL Na, CO, &
BABAMR 7%.8%,9%,10%,11% . 7F 30 C F#L# B
RN 1 h, FHZEEKEA R 10 mL W EWEE . EE 3K,

(4) B TR BV W L B A B 2« 7E 50 pg/ml R TR
VW 0.5 mL, fE AR 1 mL, 3% 45 T SO0 IR BE 30 °C
A (1 RN O P O N (W N Y W KSR g s AR AR EN
B3 01,20 1,1 01,102,150 3.1 0 DXEEBRWOCEN %
Wi, HA 3 K.

(5) Vi B 5 B R] A B - B 50 pg/mL B F R
0.5 mL, il A4 A B K7 1. 0 mL, 8% Na, CO; % i
3.0 mL, W R B4y R 15,25,40,55,70 °C ., J g i) ] 43 5
4 5,15,30,60,120, 160 min, Jz i 4% % J5 i 26 W 7K & 4 3
10 mL, W& WOt . & 3 K.

(6) JHE ZMFMHE BIRE FRRARHEE W 0. 5 mL, i
AAERENRF] 1 mL,8% Na, CO, %W 3 mL, 4> B HCTE &6
FUASEE S 19 4544 F - 78 25 °C W 60 min J5 F 2% 18 7K 5 45 5
10 mL, U WG ME, EE 3 K.

1.3 Folin-Ciocalteu tt 8 F & B IEM

1.3.1 #trdEfiZep il REBIFRIR 0. 100 0 g LB TR

FRUE s FHZE 1R OK W R 5 253 100 mL, 43 51 F8 L 0. 0,0. 1,
52

A F ) 0.0,1.0,2.0,3.0,4.0,5.0,6.0,8.0 pg/mL wET
PR b VR VAU o TS VAR BB W A F R A VA UK 0. 5 mL il A AE
MR 1 ml, JF 438k 826 ) Na, CO, 3 3 mL. 7 25 °C
T #EE R 60 min J§EAZE 10 mL,7E 760 nm il & ¥ K
MmOEME™  EE 3 K.
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KSR 6 03 o FE— 58 A A4 T I S5 T 5 L v T A 5 ik
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ML 4 (0 A o il 2 B30 10 SO L R )5 TH SR AR AR LE ik
N EIE e
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2.1 MEEEHRL

2.1 1 KK E 78 500~900 nm N HEAT 4 I B A
ARV 1. B LRI WO B A R IR 3 i Se R
TG U/ s 7E 760 nm Ab7E B R W . R A 760 nm R
FE AR
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Figure 1  All-waveband scaning of gallic acid

standard solution
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Figure 2 Effect of the amount of the foline-phenol on

the reaction system
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Figure 3 Effect of sodium carbonate concentration

on the reaction system
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Figure 4 Effect of sodium carbonate ratio on the
reaction system
2.1.5 RN BESBIE I E BRI RE

1T 160 min {5 B 76 25~70 °C N Bl 5 W B2 19 T 5 1 TR
£ 0 Y6 B T T 0 /N 70 °C I I S B A 0. 165, A L 3 B ik
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Effect of temperature and time on absorbance

Table 1

of the reaction system

S B[] /min

B/ C
5 15 30 60 120 160
15 0.277 0.286 0.292 0.297 0.302 0.309
25 0.295 0.299 0.303 0.315 0.316 0.314
40 0.301 0.304 0.309 0.311 0.306 0.310
55 0.296 0.306 0.298 0.279 0.272 0.269
70 0.293 0.293 0.262 0.233 0.217 0.165

1£ 60 min J5 i BIFaE RE 455 % &, B
25 (/Tfir‘ 60 min J5 47 .
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Figure 5 The standard curves

2.2.2 K% BRI X Folin-Ciocalteu M v I 5 K 22 4
2 W HEAT R 2 B 0 X — 2 VR B 1) DR 22 W 4R TR K i R
16 WA E G RSD 2y 1,127 %, B W1 % 7
HG B BERR G RS T 2R R 0

2.2.3 mbsECRIRE  UEREFER MRS, RA LR
N E KR EM 2 W i & 4t . 13K 2 A AL Folin-Ciocalteu H 4,
RN E K FE A 2 W [l AR SR S-S (B 98, 400, TE R R B
2. 1356 U WAZ 7 i S o

3 Qi:i/\

AR TR B AW BE S PP HE AR L 6 TR 22 A v R ) 4R IR
A I U BB R R R R A B g T BE R B TR
B AR HEAT T 4 4k 9% % Folin-Ciocalteu [t 8, 1 1) K %5 & Al
JbR IR BEAT T BESE DA B 7 TR A5 o 0 WA D X B
7E Y Folin-Ciocalteu Lt {8 35 W %8 K 22 Ml o 8 M 09 B A 2 g
&k 2 4 14 4 : Folin-Ciocalteu & 7 1 mL, 8% Na, CO; ¥& ¥
3mL,25 CF#ER )W 60 min JFEZA 10 mL,fF 760 nm [

x2 EEERAR

Table 2 The recovery experiment

Redh mbRid/ SEONE/ EICR/ SR/ R R

waﬂ?‘ j23 j223 % % %
1 10 9.62 96.2
2 10 9.67 96.7
3 20 20. 38 101.9
98. 4 2.13
4 20 20.03 100. 2
5 30 29.68 98.9
6 30 28.93 96. 4
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