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Abstract: To promote the development of whole-grain foods and low glycemic index (GI) staples, the nutritional composition,
textural properties, and in vitro digestion characteristics of eight indica brown rice varieties were systematically compared with
those of milled rice. The differences between these varieties and milled rice were discussed, and correlations between indicators
were examined. Significant differences (P<0.05) were observed in fat, protein, and dietary fiber contents among different brown rice
varieties. All brown rice varieties exhibited significantly higher (P<0.05) y-aminobutyric acid, total free phenolics, and total free
flavonoids than milled rice, accompanied by superior antioxidant capacities. The maximum DPPH and ABTS" radical scavenging
activities observed in the brown rice varieties were approximately four times and three times higher than those in milled rice,
respectively. Cooked brown rice demonstrated significantly greater hardness (P<0.05), with the softest brown rice variety still
showing a hardness level approximately 1.5 times higher than that of milled rice. The estimated glycemic index (eGI) of brown
rice ranged from medium to high levels, with Zhongzao 39 exhibiting the lowest eGI value (61.48), equivalent to 0.8 times that of
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milled rice. Significant negative correlations (P<0.01) were identified between eGI values and fat, protein, and dietary fiber contents.

These findings suggest that brown rice has substantial potential for enhancing nutritional value and developing low-GI functional

foods, thus providing theoretical support for processing optimization, formula design, and health function evaluation of brown rice

products.
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i AR ) R R R P e BRI S R 8 R A B
3 e s REELFYES E2 1 GB 5009.88-2023 IGE ;
B & 22 GB/T 15683-2008 5 .
132 EHRS2ZHME
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A [F] t okil FRYRE DK (0 8 TR B A B AR 2 TR .
TR DR ot P RE L A K B 858 SR WA A7 T 56 A1 45
HEAMES, HEKNK» ERGFEREEER
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WH, BFET (P<005 WAXKMEARSE
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- Ao =L L 2 [21
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AT R ORD B ORE K M RE B A 4 B = E
2.16~2.74 (g/100 g DW) i [, A7 vl ¥ PR I & 2F
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et miE ) iGs), BA SR, SCEmERTE. &
IR B i i R0 TR B P s S A B Th R . Rt
FLe iy B R EUR R, TR B A 4T R
LI K BRURYS SRR o
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KR 2R ZE I B 25 ER SRR N, R
KA IR K A A PR BRI AL K& 420,
K LB T AP A 6745 (Glycemic Load, GL), &
FITPHATRE . AN )G FORN BURE K (4 BLBE Ve b & B AE
10.57~24.75 g/100 g DW i [Hl, 873 & Fh 2 A 47 75 &
EMER (P<0.05), HrdrHF 39 f#E SR E
HEVEM BB . BEOKSHRE CORARLE, M) BLRE Ve A
MERERALE (P>0.05). HEAXKKESEEN S
HHHORRM) GLEM MR E (P<0.05), K
K B B R e, RS KK IR B B
KK GUAE AR, BF 70 & B4k B oK ) BB e
WK T 20% B, I GHE @ % & T+ GI 8K
GI Ju Y. NY/T 593-2021 (£ IR 5 A 55 )
RIUFE G RREAT TSRy, B T —%%. =
SRR = S FRIRS I B REVE R & & (/100 g DW)
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Wi K 2 BRI B RS K vl Re 8 T — S & ORI AE, 1ok
K39 FI#E LR RN P Re 8 T =55 e FRUAS

2.2 A AR R K B VE R B
22.1 R SAAR R K GABASE

AN [F] g FRORD Y ORS K ) GABA £ & 5 A
BT ose AN A i B KD AL RS K 1) GABA & & 7
2095~32.98 mg GABA/100 g DW i [fl, JHr& =k
KR 42, FEIFA 5. SRR 8 Lk LLT.
F5 K GABA &8 (12.94 mg GABA/100 g DW) {2
KT (P<0.05) KK GABA &, 458k KH GABA
RS HEEAYS B EREEIEMX (P<00D 14
ROE2), HEMH B ZAIIREF & GABA (a5 & SR 7
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T FRAIC, AR S L BRI REK GABA & i
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Table 2 Nutrient content of indica brown rice of different varieties

T A Ko Fo B8 > EaR &R 4 A B4R
Ha ok 11.55 £0.02° 0.71 £0.01° 1.04 £0.02° 6.46 £ 0.06" 0.95+0.07° 78.32 £0.36° 14.91 £0.31°
KA 42 10.87 +0.03° 1.25£0.01° 3.09£0.07° 8.21£0.02° 2.16 £ 0.02° 75.40 £0.28"  13.94 +0.28%
+ 7 39 10.78 £0.01° 1.48 £ 0.00° 3.16£0.10° 8.66 £0.02° 2.72 +0.02° 7431 £0.35" 21.67+0.85°
w4 b 10.25+0.01% 1.42 £0.02° 3.40 +£0.03" 8.81 +0.04° 2.53+0.03° 7496 £0.41°  13.39 £ 0.45%

JARAE 2 5 12.08 +0.03° 1.56 £0.03° 2.65+0.05° 7.51+0.04° 2.39+0.07° 76.08 £0.36°  12.19+0.29°
PERaiE 11.02 +0.03° 1.65 £0.04° 3.53+0.11° 6.85+0.17° 2.22+0.01° 7528 +0.28™  10.57 £ 0.24°
#FE9 % 9.69 +0.03" 1.73 £0.03" 3.51+0.12° 8.67 £0.14" 241+0.08° 7473045  13.14£0.28%
FAAG 11.19 £0.02° 1.55£0.03° 3.58 £0.08" 8.11%0.12° 2.74 £0.08" 7454 £0.46°  24.75+097

I8 ALY 11.52+0.02° 1.71 £0.05° 3.40 £ 0.02° 7.89 £0.05° 2.52 £0.06° 76.09 £0.41°  11.04 £0.39"

E: AR FEATHSEMREZF (P<0.05).
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Fig.3 Contents of total free phenols and total free flavonoids

in different varieties of indica brown rice (Dry weight)
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Fig.5 Hardness (a), elasticity (b) and viscosity (c) of different
varieties of indica brown rice
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Fig.7 In vitro digestion curve of different varieties of indica

brown rice
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Table 3 Primary kinetic parameters and eGlI of different varieties of indica brown rice

R LAY 4 C./% K/min' R AUC/(%-min) HI eGI
ek 66.51 0.034 4 0.990 6 10 041.45 +33.73 65.64 +0.22° 7575 +0.12°
KA 42 49.83 0.0259 0.996 1 7056.33 £43.15 46.12 £0.28" 65.03 +0.15
& 739 44.54 0.022 4 0.993 3 6 066.68 + 278.64 39.66 + 1.82" 61.48 +1.00"
F L 48.69 0.0342 0.988 6 7314.83 £234.55 47.81 +1.53¢ 65.96 + 0.84"

JAA 25 5271 0.030 5 0.987 4 7763.07 £ 124.25 50.74 £0.81° 67.57 £0.45°

PEL A 54.34 0.030 1 0.992 1 7 985.80 + 136.80 5220 % 0.89° 68.37 £ 0.49°
EF95 58.60 0.023 1 0.995 6 8 036.07 +72.78 52.53 +0.48° 68.55 +0.26°
F ey 47.49 0.023 1 0.995 2 6523.38 + 142.26 42.64 0.93° 63.12£0.51°
J Sty 57.70 0.0322 0.994 9 8 572.28 +190.69 56.03 +1.25" 70.47 +0.68"

E: AR FERTFAREMREZRF (P<0.05).
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