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Abstract: In this study, rice flour was prepared from fresh brown rice with different degrees of processing, and the basic nutritional quality,
vitamins, microelements, amylose, thermal characteristics, rheological characteristics and sensory quality of rice flour with different grades of
fresh brown rice were compared. It was found that, in addition to carbohydrate and microelement Cr, with the improvement of processing degree,
the embryo retention rate decreased and the basic nutritional value of brown rice was seriously lost. The fat content and ash content of rice flour
prepared by brown rice were nearly 3 times those of white rice flour, and the protein content of wheat flour was up to 8.13 g/100 DM, and the
contents of vitamin B; and B; were 133.74 pg/100 DM and 3.39 mg/100 DM, respectively, which were 7.5 times and 10.6 times those of white
rice flour, respectively. The over processed white rice flour and white rice flour had better thermal characteristics and sensory evaluation due to
their high amylose content (24.35% and 23.50%, respectively). A comprehensive comparison showed that the edible and nutritional
characteristics of 5-cent white rice flour were best, and the content of Zn was the highest, which was 18.65 mg/kg (DM). The apparent viscosity
of 5-cent white rice flour was similar to that of white rice flour, and the rice paste state was better, which was suitable for the development of
supplementary rice flour products.

Key words: brown rice; rice flour; edibility characteristics; nutrition quality

Kk CEFRAN) 24 LE TR S Wi
YrFs HEA: 2018-12-01
E&E: ERELSMAIRITE (2017YFD0400505)
fEERN: BIE (1987-), &, MAREIR, Wit, WRAE: FRAHE
FEZR
BIES: 3KEh (1958-), B, #E, MIRR, WRAR: HEeRNIS
x&

HEAE, e EE DO R, iRt 4T,
WIEFRIRAER . Bl T B LT &
o G A A RS TR AR e B DIWRIE IR KH)
IREIFAE TR AT 1, AR & Yk —E e i &
Hlo TR BN TR 3= 2 LU TAR RER i HORS E
KRN, IRZEACRIZ KE 9B RER )
PAZEAREA KR AME ST E A RN 2T 4E

87



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.4

SEEFRRGr, MHES B BAEER. 2R TR, 4
HEF E AR RS TR, x4l LR
A AR BT RIFIEEE R IRZE ORI 2
BRAE R AETE R E TR IR A BURE, Sl eRobs =
WIEFRME R, DA 2B REK O JERhin T
TR ARTRE KA, T OR B R 25 RORE KRR 2 (0 22 P 5%
J§ays RORIE FROME e TR (HELR T BLLAKE
K SERHIN LA 2 KB ) b ST W B EG T TE 5531
FEERER A 5 K B AR DI, )
REKN B FRUME A 1 T 8Ky, DLRRZFE AR K
KR 15 2 BRI RO P £ PR B BB it o 55 e
AT o

AL FEREUAFIN AR, BEAFEREE R OR
BRIV R, SRR B ERER, JF
ZE5 H AV VR T ARV BRI 675 IR Kb . 18I DA
RRR Ok, B ARERR (7 0K, 5 40A
K BRZEK. REKD) AR RGN FISE R e
KA E TR AT A5, B DL — R
EIRE R SRR E TR HaE ST Rh) LB b O
KERL TR R BEEIE S5

1 HRSES

L1 AR5 A
HEK, PRI RV IEEL, SOy Rl

1 185

Wg, #Hhig, SR, CBE, W, UKESRE,
TR, TR, WNRR, WL, oK CBE, Ak,
RINE ARG, VEMEE, &R SN e,
Megazyme FLEJERH G

12 (L& 534

HHS FE X R K, Bl Rsmlg
FRA BT %] s DGG-9203A  HiHAIE IR 35 X T
f, LARGSIESA R AR CEM MarsS ik H
fifA & E Pynn A ; DSC-Q200 Z/RfAfiEHUYL, %
TA A7]; IN-2450 583 T, HARREAF;
Agilent7700 A HUBAE & 55 B 1 G (ICP-MS), £[H
Agilent /A 7]; Physica MCR301 48, BihF] Anton
Paar 3 [R/AF]; HM-3200 E£KHL, WA /R¥EEIAOL AL
HRBAWRAT, 61350 ZEBIsHEE, HAEA
Tolkaxetts

1.3 JFik

13.1 RREEFRG REHRGH &

{5 FHEE RIS RER AT IS, RRRFREGTH AR
MR (Z1200 g), 22 A FIFE LR 28 OR B R 1
K, a8 Rk, FOK. 7 0K 5K,
FEZEK, FELASERER A JFRH I A &Kok,  BARsest
W 1 Fis.

* 1 TEIFRERAKAFIE

Table 1 Preparation of fresh brown rice in different grades
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Table 2 Comparison of sensory evaluation of rice flour in different brown rice grades

FEAA RAFE 2
5% (10 40) EiFH—, i%?;’@%@%&ﬁ@ 10~6
EERY—, B, LEF 5~1

SN N O e 2 53 20~15

BERE (204°) R KR AM G, JFEER, RBHMEIT 14~10
AR K S, % FLk, AR E 9~1

MEER B ERE R, AR 30~20

A (30 4) WA YA ERE R, BB 19~10
WEHAEXZNOERER, AT ERLR 9~1

AHARDHA R, TRAR 40~24

ek ik (40 5) A BoA, BRETRR 23~11
R FARIRY, A EpbFHrRiE 10~1

2 GR59H

2.1 BEREROK B0 B IR i 24T

2.1.1 AR RS A A G b T oA b
®

R SR EEREAAKND A E TR a3
s, R IEAR . B k&Y. B
QSRR F Em R m TR R AN oKk . B
E N2 B RR L IR AR 28 LR BE el L, SRR RO
MIEAR BB SREEEERNK S &2 EPE
WIS MR, ARSI & &R H T,

XETH, 2R RO TR RO L. SRS
KIEFEHHEL, SRR B R AR A B TR & &
B, SR RSN 2.79 g/100 DM, AHE KR
BRI 3 . FEREREKK Y, IRZFREARD 1 SR
TR REEFEREOK S5 (0.28 /100 DMD, 1AF|
0.25 ¢/100 DM, FEEURM . FUKRR. 7 2 FKRA S
I3 AR AR ZE R 1) £ 1 o 2 B S e e 3
43 H187.71 g/100 DM, 7.88 g/100 DM.8.02 g/100 DM,
8.07 /100 DM. 8.13 g/100 DM, £ HLiZHTH = e s
HEE AT I, KKK TR SR B i REIT ARG 4P 4ER
o IR T R KR Z RAR 2 e O, A i
KN JEARkI 2 A AT LAOR B BE 22 (R TR0 E

89



MK EmBHL

Modern Food Science and Technology

2019, Vol.35, No.4

* 3 TRIFREREARRBETETF AR

Table 3 Comparison of nutrition composition of rice flour in different brown rice grades

Hen gtk ZAM/N(g100DM) FERF/(g/100 DM)  BRAKALE4/(2/100 DM)  EIERE 4/(g/100 DM) & 4/(g/100 DM)
Hré Koy 7.71+0.08° 0.97+0.01" 86.39+0.10° 0.20+0.01¢ 0.54+0.05¢
SR 7.88+0.05% 1.27+0.01° 86.29+0.06" 0.21£0.01%¢ 0.57+0.01¢
Ea=E X 8.02+0.15% 1.71+0.01¢ 86.31%0.06" 0.24+0.19 0.70+0.01°
5 aa kA 8.07+0.11% 1.91+0.01° 85.1240.12° 0.24+0.01% 0.78+0.01°
B KAy 8.13+0.05° 2.12+0.01° 85.88+0.04 0.25+0.01° 0.82+0.01°
R 8.59:0.05" 2.79+0.02° 74.69:0.08° 0.28+0.01° 1.45+0.01°
i FIEOCRMER R E AT, BB RR B FEREA G A ERE EFE(p<0.05), EF DM EATATLEAESE, TH.
R 4 TEIFREREARMILEE RmRLLER
Table 4 Comparison of vitamin quality of rice flour in different brown rice grades
4 AR “#4 % B,/(ug/10 DM) Y%k % Bo/(ug/100DM) 44 % By/(mg/100DM) 44 % E/(mg/100 DM)
Ha R 17.79+0.01° 15.1340.01° 0.32+0.01° 0.003+0.01°
R T 19.23+0.01° 33.78+0.01¢ 0.45+0.01° 0.13+0.01¢
7 Kb 46.92+0.01¢ 65.48+0.01° 0.95+0.01¢ 0.12+0.01¢
5 4 R4y 79.59+0.01° 77.51+0.01° 1.90+0.03° 0.59+0.03°
i 133.74£0.01° 65.33+0.01° 3.39+0.01° 0.34+0.01°
K 347.38+0.01° 119.59+0.01° 6.59+0.03" 1.33+0.03
%5 TRIFRHIEKMNHNETRE R
Table 5 Comparison of trace element content of rice flour in different brown rice grades
AE LM [mgkg(DM)]  Ha ks & A4 7 @ AE 5 oG AEy JESF AH R
Na 50.04£1.24°  51.70+0.14d°  54.75£028%  61.19+0.77°  57.85:0.37°  63.38+2.67°
K 212.92+4.45°  242.39+2.10°  362.88+139%  613.57+9.47°  884.91+4.05°  2247.34+2832°
Ca 308.77£10.35°  345.57+12.59° 322.58+17.07° 417.85£31.13°  468.79+0.58°  526.73+8.83"
Fe 10.99£0.06°  12.71x1.86c!  14.87+£0.14¢  18.81£045®  1727£0.61"™  21.27+2.85"
Zn 13.7640.37°  13.9940.40°  14.94+0.03° 18.65+1.04% 17.50+0.26° 19.79+0.31%
P 768.46£11.50°  915.08+11.86°  1090.50+1.42°  1641.85£22.23°  1643.70£0.82°  2941.16+34.03"
Mg 1516042520 225.57+2.11°  325.57+3.79°  601.57+1038°  574.10+030°  1082.73+15.53"
Mn 11.33+0.164  11.57£0.18°  12.88+0.11° 20.27+0.29° 20.69+0.09" 43.43+0.39a
Cr 1.35+0.07* 0.85+0.03° 0.53+0.09° 0.90+0.01° 0.47+0.03° 0.21+0.01¢
Se 0.126£0.00°  0.134+0.00°  0.145+0.00° 0.169+0.01° 0.169+0.01° 0.205+0.01°
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Table 6 Comparison of thermal characteristics of rice flour in different brown rice grades

o0 4 AR AR/ C HiR g/ C IS AL/ (V)
Haxk 55.06+0.25 64.96£0.01° 7.08+0.01°
ak 56.56+0.11° 65.40+0.05° 6.93+0.06™
Taak 56.35+0.05° 65.31+0.07° 6.55£0.21%
s5aak 57.77+0.11° 66.1120.10° 6.74+0.10™
i 57.41+0.26 65.66+0.05° 6.83+0.15®
(3 60.38+0.45° 66.79+0.07" 6.46+0.23
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