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Purification Process Optimization and Composition Analysis
of Polyphenolsfrom Black Wheat Bran
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(School of Food Science and Technology, Jiangnan University, Wuxi, Jiangsu 214122, China)

Abstract: In order to take full advantage of black wheat bran in the development of whole grain functional
food, the crude polyphenols extracted from black wheat bran by ultrasonic-assisted method were purified,
and the macroporous resin purification process was optimized to determine the optimal purification
conditions. Moreover, liquid chromatography and mass spectrometry (LC-MS) technology were used to
analyse the components of purified polyphenols in black wheat bran. The results indicated that when the

concentration of sample solution was 1.20 mg/mL, and the concentration of elution solvent was 60%, with

WimBHE: 2023-10-19

E&TH: BHEHEAPIAIT (2022YFF1100502/001 ); i EBHE4E AA 620 H (2020YESS002 )

Supported by: National Key Research and Development Program of China (N0.2022YFF1100502/001); Young Elite Scientists Sponsorship
Program by CAST (No0.2020YESS002)

EERI: T, 53, 2000 4R AR, AEERAR-L A, BT 5 0] A W0 ME R4 8 SRR B o E-mail: 6230112173 @stu.jiangnan.edu.cn
BIREE: 25, B, 1990 Fd4k, W, BIFFRR, FF5E 0 AR % SR R R . REHEBRALE S T 5, E-mail:
liyan0520@jiangnan.edu.cn. A8 LF23 5t K AEH PEAIA 23 W, PC13-16




325 2024 E 18

.
WAL
e e s

BFOEE

the injection flow rate of 1.50 mL/min, and the elution rate of 1.50 mL/min, the purification effect was better.

The purity of polyphenols in black wheat bran before and after purification was 2.60%+0.28% and

14.27%+0.13%, respectively. The purity of polyphenols after purification was about 5.48 times of that before

purification. Nine polyphenols contained probably in the purified black wheat bran were speculated. The

above research showed that the macroporous resin purification process could purify the crude polyphenol

extract of black wheat bran in an effective way, and maintain the diversity of polyphenols to some extent.

Key words: black wheat bran; polyphenols; purification; purification process optimization; component analysis
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Tablel Maobilephasegradient elution procedure

F5  BAE/min WHE/(mL/min) R A% EH B/%
1 0.0 0.3 0.0 100.0
2 0.5 0.3 2.0 98.0
3 10.0 0.3 20.0 80.0
4 18.0 0.3 100.0 0.0
5 21.0 0.3 100.0 0.0
6 215 0.3 0.0 100.0
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Table2 Static adsorption experiment of macroporousresin

FEA BT R IRE ((mg/mL) IR FiE/g W2 [¥fF R/ (mg/g)
0.40 1.000 0.048+0.001¢
0.80 1.002 0.074+0.002¢
1.20 1.006 0.115+0.002°
1.60 1.001 0.085+0.002°

TE: R E AR 25, [/ —F P oA R Rk
RRFEMLZESR (P<0.05), afAFREKM, WK 3 RFHMH,

Note: The values in the table are the means+standard deviation.
Different letters in the same column indicate significant differences
(P<0.05). Letter a represents the maximum value. All tests were
performed at three replicates.
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Fig. 2 Effects of sample solution concentration
on adsor ption rate
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#3 KRIAWEHSHRIR
Table3 Static desorption experiment of macroporousresin

LB B g W -/ fife %
W% Fikt/g (mg GAE) /%
20 1.016 0.071+0.002 42.636+3.507°
40 1.008 0.072+0.001 58.414+1.584°
60 1.003 0.070+0.002 77.688+1.686
80 1.000 0.07120.002 77.497+2.023°

TE: RPBE Dy Ar e 22, Al —2 thAR ) R
REFNZES (P<0.05), a fUREARME, WL 3 UWCEIME.

Note: The values in the table are the means+standard deviation.
Different letters in the same column indicate significant differences
(P<0.05). Letter a represents the maximum value. All tests were
performed at three replicates.
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Fig. 3 Effects of different concentration of ethanol
solution on static desorption rate of resin
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Table4 Polyphenolsin black wheat bran

Vi B ORREE T T
4y 4 ik, BRSO B L/ =®
Da min (m/z)
1 JFAEHEE Bl 578 8.65 577;327 C3HaO12
2 NRA-METEE 283 8.74 145162  C7HNO;
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3 Mg E3-0-Z=F 756 1092 755307  CiHaugOn
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4 N-FRumMEBE 299 1478 298;282 C,;H;;NO,
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() 22 W 2l JE 50 o8 2.60%+0.28% . 14.27%=
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AR atif 7R/ NAZ BRI 2 By SR Y . E i
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