VLI 223 ( Jiangsu J.of Agr.Sci.) ,2023,39(2) :539-546
http: //jsnyxb.jaas.ac.cn 539

ZEFA L 20T, A KRR RN A RIS v R DA B N FH [ ) ] VLSRR b 24,2023 ,39( 2) :539-546.
doi : 10.3969/].issn. 1000-4440.2023.02.028

8 K E M SN E R B8 77 R R UK B e A

?%ﬁ%ﬁl’z, %}%&%1’ _%_;i_;j_l’ FQJE?I, i%*ll’ Riﬁ%g%1’ # 3 1,3’ 3 $1,3’
xR, KR, AE#, F OV B AV

(LALTRE AN B = BEAR S VEMIB T BT , Al A TR UET T WEAh BT RIHT S G S0 00 = VLR F 5t 2100145 2.7 sl K2 Az i
PR8I0 RS 2100955 3. VLA EVED I AR P E B .0 T8 #H 225009)

FEE.  OySCBUEE A RER TS B G AN, 1 e LA ) ELEE TR & KRS SRR R ek 2 5 IR
04062 , TV Y16 R R AFFEAARE, S0 T RF S AT ALER ) 2 | oo T A3 E AT S Ao Wl ) R I B X SR R B K
FEt AR WA T AR SRR ARSI A A0 B AT AR5 2 | co- TR BRI S A0S W TR A8 ‘B S R =X, o I AR B T
IKIFFEBORUK 3R T T RORTHRHEBUNAG . 55T ROK TR SO 5038 T A e R S I A0 ik 2 0. 75
g RRMKZ G , N TSR 30 T, i pH6. 8 FIBERREE 2% tBCE A ZE 15 ml, [RIEFIIA 300 U/mli a-JEREEFT 50
U/ml3ERET S 1 ml A 7KAR 60 min, 3833 W DU /K AR A 2 0 1 1t sl 228 4k 1A 1 h IIITER KRR 208 1 h
7K A BIVAT S BRAE K TS SO0 A 3,9 NRERAEA Y GI A3 285 SR AT 227 a6 7 vk BE S UK GI Aok
IR ANBAL AR A

KR KA WERIKAER; THRHEECGD ; TERRIMNEAL

HESES: S511;R151.2 SERARIRED: A NEHS:  1000-4440(2023)02-0539-08

Optimization and application of in vitro digestion test method of rice starch

LI Ying-ying"?, JIANG Yan-jie', LI Wen-gi', TAO Ya-jun', WANG Fang-quan', CHEN Zhi-hui',
XU Yang', WANG Jun'’, FAN Fang-jun', ZHU Jian-ping', XIA Shi-jian', LI Xia"**, YANG Jie"’

(L. Institute of Food Crops, Jiangsu Academy of Agricultural Sciences, Key Laboratory of Germplasm Innovation in Downstream of Huaihe River( Nanjing) ,
Ministry of Agriculture and Rural Affairs of the People’ s Republic of China, Nanjing 210014, China; 2.College of Life Sciences, Nanjing Agricultural Uni-
versity , Nanjing 210095, China; 3. Collaborative Innovation Center for Modern Production Technology of Grain Crops of Jiangsu Province, Yangzhou
225009, China)

Abstract: In order to estimate the glycemic index (GI) of rice quickly and economically, the rice varieties
Zijinnuo 2, Nanjing 04062 and Ningxiyou Y16 with different amylose contents were used as the research materials. The effects

of sample pretreatment methods, the addition amount and method of a-amylase and amyloglucosidase on the hydrolysis charac-

teristics of rice starch were analyzed. The suitable

5 H #1:2022-04-20 pretreatment method of rice starch in wvitro digestion, the

EETE LA AR AHL B A4 H [ €X(20)3008] 5 7Lk suitable addition amount and method of a-amylase and amy-
A FE AT (B 51 H (BE2020) 5 [E158 H A%} loglucosidase were determined. The GI value of rice was es-
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timated according to the starch hydrolysis index and hydrol-
ysis rate. The results showed that the suitable starch in vitro
digestion test scheme for estimating the glycemic index of
rice was as follows: 0.75 g of polished rice was boiled with

water, then extruded 30 times by artificial stick, and the
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volume was adjusted to 15 ml with pH 6.8 phosphate buffer. Then, 1 ml 300 U/ml a-amylase and 1 ml 50 U/ml amyloglucosi-

dase were added synchronously to hydrolyze for 60 min. By monitoring the dynamic change of glucose content in the hydroly-

sate, the GI value of rice could be estimated by the starch hydrolysis index within 1 h and the hydrolysis rate at 1 h. The G/

estimation values of nine rice samples indicated that the experimental method established in this study could realize the pre-

liminary screening of low GI rice resources and genetic materials.
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Fig.1 Three typical rice apparent characteristics
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Fig.2 Effects of different pretreatment methods on starch hy-

drolysis rate in Zijinnuo 2
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Fig.3 The effect of different a-amylase content on the hydroly-

sis rate of rice starch
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K URRAPRRA (4 DT AL TE 83 (0~ 20 min 7K fiff 1) 3E
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{Ho (HHTIERMTER NI B S A R L AR AT
RIS SO S 2% REOK 7= Al B G HER I 5 3 2 LA
PRI 3=, (RS K BE R A SN K i i Sz AR 6T
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Table 1 Effects of different amyloglucosidase content on starch hydrolysis rate of rice samples

KR (%)
P TEMBETRG S i TERMETT G ERET G S VORI R SR DEME R AR VEROE A VERET A S
10 U/ml 20 U/ml 30 U/ml 40 U/ml 50 U/ml 60 U/ml 70 U/ml
TV Y16 R5k 12.36+0.70d 14.30+0.18¢ 15.04+0.07¢ 17.56+0.44b 19.75+0.29a - -
R 04062 &K 13.42£0.04¢ 16.37£0.07d 18.84£0.26¢ 19.61£0.39b 21.17+0.42a - -
EokE 2 SRk - - 19.56+0.18¢ 20.22+0.14b 23.50+0.51a 23.04+0.34a 23.46+0.32a

[F) A5 A Rl /INE R R A RV AN TR 5 R SR K SR 35 PR 25 59 (P<0..05)
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—O— IR ETERY; —o—HIfL; —A— S8Rk, —a—RIRI0406285K; —e— TR Y16R5K; —a—JYJ-1RK;
YTk —— BB GIREK ; —e— KB URGHEXK ; —o— KIS RPUETERIAE K ; —%— FEFE3DRRRIBE AN TR K

B 4 FEFERKBREPEEESEMIEN KGR BT AR

Fig.4 The variation characteristics of glucose content and starch hydrolysis rate of different samples with time

x2 AEAFEGEEOFERFAERLLE
Table 2 Comparison of glycemic index of rice samples estimated by

different methods

JKF#E 60 min 15FN ) JEM K2
WA R BT AR

H CRTABEIEIN I TPRE
THIEEE(% ) (%)

LoHE 2 SRk 74.20+0.77a 80.71+0.88a
R 04062 ek 70.31+1.04b 74.89+0.50h
T Y16 FEkK 61.20+1.27d 72.78+1.56¢
JYI-1 fEk 64.08+0.82¢ 69.71x1.35¢
JYJ-2 FEK 65.74+0.89¢ 71.4421.00c
PSIWIR (@RS 48.78+0.90e 64.20+1.46e
KTE B TER R K 44.60+0.84f 62.08+0.81e
RERR 3D el e K m ToRE K 37.11+0.50g 60.46+1.01f
WA R GLEK 48.92+1.40e 66.73+1.15d

[FIFNARRING Bk A ) 25 57 .35 (P<0. 05)

3 4k

NI X KA 7 A R A 58 4 Bl 4 0T 8 4
(1550 BRI, T P T A2 3] — S P 7 PR 22 (9 A
PRI, B Br- 2 TR A G A - J5 AR L A
FH) PRSI 2 (81 K AR b B RN R BE AT Y AR
) B 0 SR AR AT K gt D i TT LA R 2
MRS AR B THRERS P, DA G AREOR il Bl T 126 15 1%
AIRMABAEAR T Be, AT PR IE A
7E 60 min PN, 33 JE A PRSI AL R KO il 26 A5
TR A B TR 4R B, AT DUA AKX 73 A [ T
PERIRERFE S . 5 C B A SER RSN AL AR L,
D7 B RO B ] L DR HA X, D
TR R B A R A B BT IO B e $ A3 17—l
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