MR B MR Modern Food Science and Technology 2024, Vol.40, No.5

RAKEM-ZMESWENEFH TR

VB2, BEEE’, BRRAS"Y, Sher AliKhan', ZKIR', BREA"?, BHRA,
FrmE"e, 'BIHT, WNET
(1. A B RFAMAIE KMEESIE, 7 ARITIT 529020) (2. 321 BIF KM EAZARIE, )~ AT 529040)
G AeHE TR FRAFE ISR, T &7 M 510640) (4. Agriculture Research Institute Tarnab Peshawar, &AM
3 24330) (5. ] RIEMRSATRANE], AL 529020) (6. 4L BG A AREA RG], 7 AL 528200)
WE: ZXARTRBAT O EZZLARE (R, ReTHR) SXREDHBRILGME, S0 a- KB
REABGEE AR, ABRLSWT S ERR TR ®R, AW, £a ZHEERAT, MAELS
Wt BB EFIN 5% A E 20%, EHAIKERZ TS (FTHRRAE 54% % £ 49.69%, K ETFERAE 57.97%
% 49.81%). RAf, AR AEFEEA T, KR THROKMERZZEIL (B 65.72% £ 57.13%). tF il b,
FERAE (8 5% 8EmE 20%) &R TROMAZZHILT RDS 694F (H 80.76% % £ 64.62% ), FTHER4Y
SDS A& M4k (F 15.69% &% 14.07% ), RSAEREm (& 11.26% 3 mE 16.69% ). Z44F FIHE QBN E
M F K bR g (30~80 C) 497 &3 T 131.43%. & pHALGIIE A (2~6), FIELERAHERE 2RI S 306045
P, MR T BB N ZIIE ey %, AN G Ml AL T3P R I, FTILERAE B 7 b 32 aT A, MR TR (5%)
R T BAE R (8 219mg B2 1.56 mg), ZAARLERT AHIER % B £ AR P 60 5 R L5
EHRIR: ORI, FIERER; AT, Bakdfit
EHS: 1673-9078(2024)05-111-118 DOI: 10.13982/j.mfst.1673-9078.2024.5.0546

Release Characteristics of Rice Starch-polyphenol Complex
under Different Conditions

XU Min"?, HAN Xueqin3, CHEN Tiangel’z, Sher Ali Khan*, LI Yongxianl, XU Jucai?, MAO Yinguang®,
GAN Yuze"®, HUANG Lixin*, LIU Lei"*
(1.School of Biotechnology and Health Sciences, Wuyi University, Jiangmen 529020, China)

(2. International Healthcare Innovation Institute (Jiangmen), Jiangmen 529040, China) (3.School of Food Science and
Engineering, South China University of Technology, Guangzhou 510640, China) (4. Agriculture Research Institute
Tarnab Peshawar, Islamic Republic of Pakistan 24330) (5. Guangdong Hamasaki Foods Co. Ltd., Jiangmen 529020,
China) (6. Foshan Langxin Biotechnology Co. Ltd., Foshan, 528200, China)

g3t

VLR 55, R R A9, 55 KM -2 T B S WA R ST T IR BCRE 73 47 (D] B & i RHE,2024,40(5):111-118.

XU Min, HAN Xueqin, CHEN Tiange, et al. Release characteristics of rice starch-polyphenol complex under different
conditions [J]. Modern Food Science and Technology, 2024, 40(5): 111-118.

ks A EA: 2023-05-10

E€WE: INHEMSNAEMARESTE (2220002000277) ; ARHEAIFKEENEAE KT+ ESEEY) WE GIF[2023]725)
IFEXRFEREFIEEEMASERIMMNE (pdjh2024b379)

EEE Y 8 (1999, &, METMRE, ARAB: ERAEFESEFR, E-mail: minxu2644764627@163.com ; HEEFE—1FE: HBEHE
(1994-), %, MtWRE, MRAE: WEER TR, E-mail: 916309540@qq.com

BiEE: & (19822, B, #H+, HARA, ARAE: KERMIS5S&REFE, Email: lulei309@tom.com ; HEIBIAIEE: BEH
(1967-), 5B, HL, B, HRAE: BKUEYHSFE, E-mail: Ixhuang@scut.edu.cn

111



MK EmBHL

Modern Food Science and Technology

Abstract: After studying the formation of complexes between the main monomers of phenols (ferulic acid, gallic acid)
in rice and rice starch, the effects of polyphenols on the acitivity of a-amylase and glucosidase were investigated, as well as
the release characteristics of polyphenols in the complex under different conditions. The results showed that under the action
of a-amylase, the hydrolysis rate of starch decreased with an increase of polyphenol content in the complex from 5% to 20%
(ferulic acid group decreased from 54% to 49.69%, gallic acid group decreased from 57.97% to 49.81%). Similarly, under the
action of glucosidase, the hydrolysis rate of gallic acid decreased significantly from 65.72% to 57.13%. Regarding digestion
characteristics, the addition of gallic acid involving different addition amounts (from 5% to 20%) significantly reduced the
content of RDS from 80.76% to 64.62%, the SDS content of ferulic acid decreased (from 15.69% to 14.07%), and the RS
content increased significantly from 11.26% to 16.69%. The release of ferulic acid by the complex increased by 131.43%
with an increase in temperature of the aqueous solution (30~80 °C ). With increased pH values (2~6), the release of ferulic
acid exhibited a trend of first decreasing and then increasing, while the release of gallic acid displayed an increasing trend.
In simulated gastrointestinal digestion experiments, it was found that ferulic acid was released in advance in gastric juice,

while the release of gallic acid (5%) in intestinal juice decreased from 2.19 mg to 1.56 mg. These results provide a theoretical
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reference for the application of dietary polyphenols in starch-based functional foods.
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WERMEEEAFHENZES. K, 44T H
5] pH A, & TFRIOBEMERE &S TIRIR
R (R P BT A, [RIRE R AR R R
R B R . R, AR pH {E A
FIZR R VN N (M 264 R, e - BB 2 &YW
BRI R R ER . ININEN 15% 1R
iR, {EEEYhIHLRENM pH &1 T & 235
B Ja TFH i 3h . ARYE LI 45 R, fEVE R - PIEEIR
A pH /N T 4 2 1F T R I H AR 1R T
=, HHEAERMENRE. WA pH AN M, H
e R E . shAh, WINEN 15% MR e T
M, pHIHB 2% 6 MIZ&MHT, HBEREMINT
12.43% ; 1fi 4 pH {H4k 8238 28 8 i, HREIE T
F% 7 16.95%.

FL R AT BE AR VB R AE I R 14 25 1F T L AR
S, MAERIEZAE T, SHnTRegniIn, S 8maL
BRI R . LAY, ARMNEZME
G YRR pH E A 2 IR FE s AN\, XL
BIEERR, WARIRE TR pH (HFEMAEIK. BLEsE
SO AR, VR B Y BT 20 R 1Y) RE R B pHL EL Y
BOR 2 BT E S, T R B IS R B 5 R
ETBBEA:, BETR -EMESEYHEE TR
IR B pH E B3 I &3 7t s, 4 pH{E
R, HEMEETHER. XREEEY
Ab T I PERREE, By B TR AE N T
57K Z 18] i & v A EOAE FH S5, e o 75
BT RE 2 ) AHEAE R, 45585 80E 0+
WEEETROSER ™. 4 pH N 8K, H
T8 T RRIER M IR 8 b (0 R Rt Y, W R4
XF L5 R IR, T S B BB TR

R

K2 RKEM-ZSHEAMELPHZRH THRME
Table 2 Release of phenolic acid from rice starch-polyphenols

complexes at different pH (mg/g)

H o pH2 pHfi4 pH{AL6  pHAES

RS+5%FA  0.66 +0.01° 0.67 0.01* 0.7 +0.08" 0.71 +0.02°
RS+10%FA 1.2%0.02° 0.96 +0.01° 1.26 +0.02° 1.27 *0.03¢
RS+15%FA 1.77 +0.02° 1.22 +0.03* 2.16 + 0.07" 1.86 * 0.04°
RS+20%FA 1.74+0.02° 1.27 £0.02" 2.39+0.01¢ 2.18 0.04°
RS+5%GA 0.62 *0.02° 0.71 +0.01° 0.76 = 0.02 0.57 +0.01°
RS+10%GA 1.3+0.01° 1.37 £0.04° 1.41 +0.02* 1.00 = 0.02"
RS+15%GA 1.77 +0.01° 1.91 £0.01° 1.99 +0.02' 1.47 £0.01°
RS+20%GA 2.45 +0.05" 2.43 £0.03" 2.49 +0.13" 2.2 +0.02"

26 KKREW-ZEBE WAL E FRSE
BT ERE

R 3 WoRK RS R 50 T ek 2 &
WERT B IR AN BB T IRAOBEBORCR . R AT &1, K
KiEhs - 2RSS BB R RCERE 2
s N & BN TR S . (HaE, BTERER
ABPCETIRAE B RO A MR AR . B2
MRUE B MR IR B2, E6Y
FEB WP REUR, BN B A B b 4k 22 52 2R
BRI REIR . TR & TR - ek E S WA B RTK
BRGSO R 3, BE N R RO 2 I B R
DRGSR, XTI, AW AR
W1, BIBEIR S UEk 7> T Z [MAF AR — R T B
MEAER, AR T —Fh g GRE, (EERA
K, PredBngimg th 52 B AR, (Hib sk
FHER I BIBRIR 2 /N e oy R IR T IR AE B
FIRECE /N, FTREAE B T 4E pHE A 2 TH 2] 7.5 [
VAR, BRI T A SR T EREEAT 1
W, SEPTIERRE RS TR,

® 3 AKEM-ZHMESMERMBHRZGTHERE

Table 3 Release of polyphenols from rice starch-polyphenols complexes in gastrointestinal conditions (mg/g)

R B - i A oM

BT - A

B TNwmas  menAE | NRRAE  WARAE
RS+5%PP  1.54%0.04' 1.76+0.02°  2.19%0.09 156%0.01°
RS+10%PP  3.23+0.05" 449+0.05  531+0.13' 2.77+0.03"
RS+15%PP  6.52+0.06" 8.13+027"  6.89+0.15  3.83+0.05"
RS+20%PP  8.00+0.11"  9.33+0.05°  9.03%0.06° 5.08 0.07"

3 #ip

ASCHEFE T REA 32 B AT B B A BT
PR 5 KRR I R W JE AEAN TR 2% A 1 BB T

Blo FE a- VERTBRRIMEAL T, RTNINE BT R AR 2
BTRIEmIE S T 2 iem KR, iR
T o 200 I T R U 2 PR A T R A i
By RO AR A LEVERD B A WE T B BEAL T, BT BRIR
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