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Abstract: Taking seven different varieties of brown rice from Hubei Province as the raw materials, and taking the content of nutrient
components, cation exchange capacity, cholesterol adsorption capacity, nitrite adsorption capacity and starch digestion characteristics as the
evaluation indicators, this study compared the nutritional quality and physicochemical properties of brown rice varieties, to provide a
referencefor selecting brown rice raw materials forprocessing. The results showed that the contents of crude protein, amylose, amino acids and
total phenolics of different varieties of brown rice were quite different. Guangliang Youxiang 66 had the highest content of crude protein and
essential amino acids, whilst Luotian Gongmi had the highest contents of amylose and total phenolics, which were 15.90% and 196.54 mg
GAE/100 g DW, respectively. The cholesterol adsorption capacity and nitrite adsorption capacity of Luotian Gongmi were 55.05 mg/g and 0.20 mg/g,
respectively, which were significantly higher than those of other varieties of brown rice (P<0.05). Guangliang Youxiang 66 and Ezhong NO.5
also showed strong cation exchange capacity and nitrite adsorption capacity, whilst Juliangyou 60 and Luotian Gongmi had the lowest content of
rapidly digestible starch and the highest content slowly digestible starch, exhibiting significant ability to delay starch digestion. Guangliang
Youxiang 66 (high protein and lysine contents) and Luotian Gongmi (high total phenolic content, strong cholesterol and nitrite adsorption
capacities, and high ability todelaystarch digestion) were screened out due to their high nutritional quality and strong functional properties. The
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study provides data support for brown rice processing and associated product development.

Key words: brown rice; nutritional quality; physicochemical properties; starch digestion
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REKFE L5 30 mL BRAL RV (0=95% F Ii:1 mol/L
HCI=90:10) V&%, SAETEEREIRG 4T IRs) Lh, &
£ 10 min (4°C, 8000 r/min), BEEREMHIK, &I
I BRI SR USRI RS 2 I RS 1
B, N 20 mL 4 mol/L NaOH, KR /KiE 2 h,
SR E PR SRR K= 00 pH A 2, BS.0, B b
W IR CFRRERL S Ik, G Bis, RUAL S
B

LWy &85 SR Folin-Ciocalteu H ikl 4
DA 100 g ERKTEHERETTRYE

(mg GAE/100 g DW) FIR.

1.3.3 RKFEB T IRAGE /M

S T, R eE B k. TR
0.5 g BT B0, A 20 mL 0.1 mol/L HCI, %
FIHHE 12 h JG R 12 h, 2RI 20 mL 0.3 mol/L
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V—— #5546 NaOH 2 kAR, mL;

m——ARHLAE, 0.
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BT 37 C/KIBR 120 min. 73 5I7E 0. 20 AT 120 min
EUREM 0.5 mL, N 4 mL ¢=95% Z.1% K[, 6 000 r/min
2.0 10 min, B 0.4 mL BB FHL@aE, i 0.6 mL
DNS &7, ¥k 5 min, AHEIKEARZ 10 mL,
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UL (i 22 R, L6 A BT

(One-way ANOVA) HEFT £ /MY e, I
RAMMAEREEZESR (P<0.05), MRHA Duncan
ForgardEAT 4H 1] 2 6 LA

2 R

2.1 F[E] 5 FRE K B B IR R

AR FIRER I EEAE FR R a0k 2 B, 7
KK 2> & BN 8.60%~12.64%, K& EN
1.41%~1.61%, P2 IEZERAK; ASFE S AR
HOAMKAER & EZE TR, HEENHTE 7.59%~
10.38%7i1 0.83%~3.41% [f], | HIL#E 66 FI5kH 5

SRR A SRR, B TR 5431 KA A
TRBAE, P HTORIHIE & ERs, T E
66 IR & Rk KERILEIER & &4 70.72%~
75.71%, SOFPIEIEA KK ZE R, S0 5 5 RLATER
rERE, N T5.71%, MHERER & ERAC (O
12.92%, EELTHESM (P<0.05), FHITKE
BN A B i, N 15.90%. MR T4
24 ANREKITE TR AN, Ko FLUSSERD & 5 P ) 22
PRI, KRR A KR R BBV R B o ) 2
TR 2 PUL R T 5 R ELERER & B2 SRR
PIRERRE FRULR, STEk . EEREHr . FHE A A
NG B N 77%~82%. 15%~22%. 8%~11%F!I
2.38%~3.00%, AHFFE Fid SCike: RAEEA L.

R 2 T EImMHEREARE FmR
Table 2 The nutritional qualities of different brown rice

AR AT Ko 1% A% HLEE 1% HLAE (% B IE% HATHIY%
;@A 66 12.0940.05° 1.5140.00° 10.386.09* 0.830.04¢ 73.954 81° 14.9140.15™
etk 5431 11.8046.03° 1.5740.01° 7.8940.12¢ 2.2840.19° 71.294 45" 14.2240.28%
b 55 12.6440.04° 1.4140.02° 9.7440.19° 1.6840.21° 75.714.21° 12.9240,53
E £ 60 11.6740.07° 1.530.01° 8.9140.10° 2.0340.22° 75.32-.66° 14.8440.73%
Y #4900 11.8240.24° 1.610.01° 8.8820.10° 1.6926.09° 71.714.16° 14.4540,82™
& ik 8 5 11.7740.04° 1.4740.01° 8.9520.02° 1.5640.16° 70.7240.60° 15.53+1.38™
FEFTK 8.600.22" 1.5440.04° 7.5940.13 3414017 74.04:0.88% 15.9040.91°
i BB RR FEATA R E®ER (P<0.05).
% 3 TERMEEKNEREIRER R E
Table 3 The compositions and contents of amino acids in different brown rice
RN A 66 5431 FFP 55 EAKED Y P00 PHEML8T  FERK
#AB  03310.01° 02840.01° 02820.01° 03020.01° 0.3140.01° 0.3140.01° 0.2940.01°
FEE  0324001°  0.2520.01*° 027#0.02° 0294001 03120.01% 0302001 0.2740.01®
EHE  00620.01° 008.01° 0060.01° 00840.01° 01240.02° 00720.01*° 0.1120.02°
5T FEB  069#0.02° 051#0.01° 060403 059#0.02° 06820.01° 0610.02° 0.5940.02°
F&RF 0314001°  02140.01° 02740.01° 0.2540.01° 0.2640.01° 0.2540.01°  0.2240.01°
RAEE  05040.02°  0.3920.02° 04340.02° 04340.03° 0442001° 04840.02° 0.4140.03%
HEBR  04930.02° 0344000 04240.02° 04020.01° 0.414001°  04040.01°  0.3440.01°
AERE 0674002  05040.02° 05240.02° 0560.02° 0.6440.02°  0.610.02° 0.560.02
FReEE  01840.01°  0.1440.02° 0134001 0.1840.02° 0.1620.01b° 0.1820.01°  0.1440.02%
FuoF  HABR 03930.01°  03040.01°  03240.02° 0.34#001° 0.3820.01° 03520.01°  0.3440.01°
“EF 0424001°  03320.01° 0.3640.02° 03820.01° 04440017 0.4040.01%  0.3940.02%
BA&E  02740.01° 02020.02° 0182001 02320.01° 0274003 02620.01° 0.2440.02%
AEE 1503004  1.0940.02° 12740.06™ 12740.04™ 1493003° 1.3340.03°  1.2340.04°
AEF 02320.01° 018#0.01° 0.19#0.01° 0.2020.01° 0.2040.01° 02120.00° 0.1920.01%
FEFE RARE  0.7620.02°  0610.02° 0643003 06720.02° 0.7620.01° 0.7020.02° 0.6720.02"
AEE 0512003 03940047 04520.02° 0.494001° 0493001° 05040.01°  0.4440.02°
MEEBEL 0393005  0.2940.04° 0.2840.00° 0332005 0.3940.07° 0.3530.05° 0.3440.05%

i BATEE AR FERTAHA BEMEZF (P<0.05).

40



MR BRI

Modern Food Science and Technology

2023, Vol.39, No.6

22 1T ARE R B EE R4 R

ANTF] SRS K R SRR L A S B R 3 o,
REK AT 17 MhECEiR, HlE s, SRR Z
BRBR REAZDR. SRR, SRR SERAR.
EERR . HERRS, 5CkRE B, mE R
BRI E—PREEEERR, FkER S 2R
FANE. TK. mREAYY, TRLTFRER,
R LTI TF AR, | Wi A 66 KA EE &
TFHEWAMREK (P<<0.05), 1% HTTKSMEIER
R KHEEAR ) PR 66 HHEIR & 1A $ 0.33%,
BESTHEMRK (P<0.05), Y it 900 fiH
Wit 8 5 iR & B AR R . 0 AP
TREK SO ARG UK SRR AL, KEK b b e 2 ik
FRAE L FEERN S EHEESTRAK, HPA
KA R IR I R . R R A BRI &
0014 0.04%. 0.14%7H11 0.26%, TAEREKF &
4318 0.05%. 0.17%H11 0.35%, AHF5T 5 ik SCikgs
IR —FL

23 FEmAMRRE KEEE

AN S RORE K R By« 45 A LA 9y
R 4 . EREW, 7 NSRRI S B S EE
63.15~116.92 mg GAE/100 g DW X[, 4i&MqE
5.77~79.62 mg GAE/100 g DW 2 [8], 454 &b 5
ey 1Y) 6.25%~41.86% . ' TUK I S By & B
FHAMF (P<0.05), AHABSFE 1.49~2.13 £,
Gao &P T 4 MK MZ Iy S, W, 455
Py RIS B0 391 83.1~95.9.142.6~180.2 Al 237.9~
264.0 mg GAE/100 g DW, - Jif B & s 5 A Fe Ik A
—5, (B ATHERNEET AL SR, T
B0 R N RER FR RS K 20 2 LA B o =

SEATRN 5 KB 10.8%~59.7%, ASHE 5 E R 60
SEET o R BT AL A, XMz R R T
KFHR A KA T8 RERZ W E N —FPRIA
PUAMR, EREKRIEREME. B oG8 O &5
S TR R, syl TR e )
PR ZE AN G (PE PRI 5200, 8 FREKES S
A PLE A S FE RS, BeisieE e sy
ZAE SRR R VERRREE AR, R, RFFAS IR Sk
ZWE RSN, TONBERIIRERHERI AR S5

2.4 1 [E| R oRE K B T B R I

ARl SR MREK ) D R ELIER 5 Fis, BHES A2
Hefe 1R 5 58 Y PR 900, ArmlikE|
1.11 mmol/g F11.10 mmol/g, B3 KT HE ktkEk

(P<<0.05), T EP1L 60 [IFH B+ 2 e fie 18N, X
29 0.63 mmollg; & H DK IHE RE fRE T IR, 18
F55.05 mgly, HOUREML 60, —FHBERTHEM
FikEK (P<<0.05), HEREKALREZR (P>0.05);
% H DK AE AR IR P e /7 sk, 18] 0.20 mg/g,
BESTHEMK (P<005), | HitE 66. 4
5 SHIE I 60 SV AHERAR I P RE /) R B3R
B, JARFEH P SRR Sh A E [E B R B e 1 5%

S IEAR PO, S WIRH B T AeHhe ML
JE AP R, RESEEEREISEA S M
HABZ LW, TSR R, sekdigs e
% S T4l BE AN A 51, e igs &
(1) 22 W 2 By, BH 25— 2 R I e e e i 7
B KHEST R, B H TR A [ R B R A
TEAHRRARWL B e /135 50, | PRy 66 A5l 5 54
JRE 3R AR ) PH B 1A e 7 NI AR AR Bt e
XA Re S R 2 & 2% UK.

* 4 TEImMEERNZHEE

Table 4 The contents of polyphenols in different brown rice

% B4-%/(mg GAE/100 g DW)

i i )
B 1% 1% B2 8B1%

]~ Pk A 66 79.54:4.07% (61.47) 49.8740.40° (38.53) 129.41+.14

Je k. 5431 76.9042.25% (58.14) 55.38+42.80° (41.86) 132.2843.71°

P55 77.5542.28% (75.81) 24.7440.50" (24.19) 102.29+42.04°

E 4k 60 86.54:41.61° (93.75) 5.7740.61° (6.25) 92.324.77°
Y #4900 82.29+1.22° (71.96) 32.060.38° (28.04) 114.35+.18°
& WAk 8 5 63.1540.81° (59.59 ) 42824052 (40.41) 105.9749.84°

FETA 116.9242.68% (59.49) 79.6242.30° (40.51) 196.54+2.30%

A BB AR FERTAHREREZR (P<0.05), TR (%) ki i@fst &Ba s AR E 2 B kbl
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*® 5 NEImMEERIINRERHE

Table 5 The functional properties of different brown rice

HRSA BT A(mmollg)  AREBRR M AL A/(mglg)  AEBRARE I 48 A /(molg)
I FkA 66 0.9740.07° 46674053 0.1429.00¢
Jufk, 5431 0.8240.05 47.004.20° 0.1140.00°
P 5% 1.1140,03" 46.6620.71° 0.14246.00°
E M1k 60 0.6340.06° 51.80=0.09 0.1446.00%
Y #£ 900 1.1040.07° 44.6740.93 0.0940.01
T AL 8 5 0.9320.04° 46.06+2.83% 0.09-40.00°
THETA 0.9740.06° 55.054.40° 0.2020.00°

2.5 T [H] & FhoRE K B H I

ANF AR R T AR ISR 6 B, 7 Pk
K[ RDS 1 SDS %7 R (P<<0.05), 1fi RS &%
B FEZF(P>0.05), EFL 60 A% HTTKT) RDS
EERAK, 29N 45.15%H 45.66%, SDS & EAHN 4
i, IAF] 9.87%F1 13.29%, HA A B AELZENHILK)
YER, IO 5431, T it Er 66 Fi5kH 5 5 (1) RDS
TR, 1M SDS & EAN IR, MESERH IR
BRI A K S o KRR E AL 60 (P<<0.05). 4l
AR 5 R[] EL AR & Rk KA JEURH A4 T
£, PR T HARIMNEACIERT, S5 EoR b Rk BLEE
TER S BAE 15.96%~21.88% 2 [8], AS[EHE K ALyEH)
RSN TN A TE R & B NEE EREE R & &
(T TRAR, 3R BH ELBE VSR RS K RS 58 1225 (1)
EGERIEA . ZEWORBIRTIE T R 2 Ty KoKy
AN 52, 2 AR BAN R SR K T30
My FZE St BB AR DR A A & =, BRARTER T
IKIRAREL. ARSI, B HTORN AR 5 A
EEE R THESMREK (P<0.05), B 60 1)
ey & R AN R TR AR, 2 PRRER AT
UFIIE SR TE R AR SN AR R IR

3 6 TEIDFHEKAERE

Table 6 The starch digestion of different brown rice

HER St RDS/% SDS/% RS/%
JFLA 66 50.362052%  4.8040.72°  44.84+.22°

Jeft 5431 52.044.54° 6474391 41504369

ZP 55 40.7020.72%  7.1340.88%  43.180.36°

E/ 60  451543.18%  9.8740.52°  44.9840.80%
Y #2900  49.6041.15%  8.0840.49%  42.324.17°
btk 8 % 49.5046.27°  10.0043.96™  40.5144.40°

THERk  4566+.06° 13.2941.18° 41.0540.12°

3 &g

ISR 7 AL AR COREK S R E TR

42

JR AR AT INE , AT R ZE e, BTE
JIRERIN TR = i R i S i . SRR |
PRALET 66 1R AR R0 75 S R R & i35 e » 177 20 HH
ORI BELBEE R AL & S s 2 B DR L[]
T B TR AR B e 0 38 0 3 T L e R ORS oK

(P<<0.05), EL#fl 60 F1%' H 51K [ RDS & & fik,
SDS & & fi, HAHRIEZIEMHEILITER, K
DREARRIE TR R, S5 BRI AL &
BEEUIMHG. Bkt Piiid 66 (RE . =il
F) AP HTTK Gy, R B AT A ER AR
Ae 0t ST THAGIERSR) MErE FR s Thaett
JR D b, SAPRE RN T R L= R SR A T 3 S

BH# T K
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