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Abstract: 19 kinds of selenium-containing rice were collected from
7 towns in Jiangjin District, and the influence of milling on the
selenium content of rice was investigated. Significant differences
were found in the selenium content in different varieties of brown
rice (P<C0.05). Yuxiang 203, Jing 1 You Huazhen, Q Xiang You
100 and Jing Liang You 510 had stronger selenium accumulation

ability. Under the influence of rice varieties and planting environ-

HEEWMB - TR ERFSMBIE S H (455 :2019010); &
KiiARSUEZRSMERE TRIA (55
1812001721) ; 3 P T BUAX Ly Hhu 5 € v 2R Mk 7= ol 2 AR
A 2 BT LR € 0 0 1 4 i T3 H (G - A 3T 14T BA
202004 1) 5 DU 1 28 Bk 2 H R T DR il 5% B 48 A T2 = i
H R T AEPFRIH (45 :2020YFEN0148)

YEE B A P E 2 VP R e LR A

EISIEE AP (1964—) 53 VG R R #2 11
E-mail: zhongdg@126.com

%5 H #9:2020-11-02

ment, rice bran with different milling rate, selenium content and
selenium loss in the milling process were different. The selenium
content in rice bran of Yuxiang 203 and Jingl Youhuazhen was
higher. up to 0.82 mg/kg. which could be widely used as seleni-
um-rich by-products produced in the processing process. All the
samples showed that higher milling rate could cause higher pro-
cessing precision and higher loss rate of selenium, and the highest
loss rate of selenium was up to 44.39%. During the milling
process, the selenium loss of Jingl Youhuazhen and Jing Liang
You 510, planted in Jiasui Town, Q Xiang You 100, and
Yuxiang 203 planted in Baisha town and Zhongshan town, was
relatively small. After grinding the 80 s, the selenium content in
first-grade polished rice could still reach the level of selenium en-
richment.

Keywords: selenium-containing rice; milling reduction rate; pro-

cessing precision; rice bran selenium content; selenium loss rate
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Figure 1 Rice processing process
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Table 1  Roughness of different rice and selenium content of brown rice
77 M i i s MBS/ Y BRI R/ (mg + kg™ D)

25 A 838 S-1 74.5740.79 0.027 340.003 5!
T 1 023 S-6 78.7240.26 0.034 940.002 2V

M WL 523 S-7 78.7240.74 0.035 740.010 9V
XL 88 S-12 79.48+0.52 0.094 44-0.003 GDEF
X 177 S-13 78.48+0.16 0.099 34-0.008 9DE
HAEM 2115 S-8 77.98+0.26 0.033 4+0.004 9!
C Wil te 5 S-9 78.01+0.56 0.099 240.006 5PF

EnEi
s 916 S-10 79.26+0.26 0.097 54:0.002 G6PEF
25 PH 838 S11 77.524+0.72 0.079 340.011 56
W1 S-4 74.3340.27 0.144 240.010 1B
SEPIAL 510 S5 73.42+5.27 0.113 940.011 8P

B i .
T 111 S-17 78.1540.28 0.101 040,012 8¢PE
FEWifl 1206 S-18 77.184+0.18 0.085 040,013 2EFG
B 871 S-2 74.66+0.59 0.056 440,021 81
Q FH 100 S-16 74.79+2.23 0.127 140.010 58

) K fi 893 S-14 78.99+0.40 0.108 4+0.010 7¢P

A1 W .
25 FH 838 S-15 79.13+0.16 0.070 340.008 66H

HMEL W& 203 S-3 73.11+2.67 0.123 840.003 15¢

FldE WA 203 S-19 77.31+0.51 0.346 740.031 14

t o [RFFRERR FoR 22 57 B 3% (P<C0.05),

(S-19) [ A 203, 4l 7 1t 43 3] 2k 0.123 8,0.346 7 mg/kg,
S-19 MR & R S3 2.8 f5, Mk, S 19 i A
Jf VE T Ao e A A s A g A AU G 5 e R K 45 T
‘.
2.3 BERTREE

3% 2 T BRES 20,40,60,80 s F B 98 3 43 il Oy
6.26%~9.29%,10.71% ~12.44%,13.54% ~20.01% .
15.25% ~24.37% . [F)— 1 JB& I () AN [) o5t o B K 119 90 0
RN Y ORI 20 s BF L S-9 FIS-13 1 B 0 2% 43 5
H 6.80%0,9.29% s M HREERF ] 40 s B, S-1 By BRI EE N
12.27% 1 S-6 M ORIER A 13.87 %0, Bl 2 O B I () 1 184
T A TR) 5 A R B U 1 25 S M 3 W AR R X R B [
J9 80 s I, S-9 B BRI RN 16.12% . 1 S-13 1 8 3ol =
24.37% . A= — SRR S-1 R S-11 #E 0~80 s Y
RS 5 R TR R U RIS AR — B0, Liu 2500 B 58 28 WK OB 1Y
R % 5 OKORL I AR Ll AL B 6 | 4% B S5 W 3L M 85 D) AR
K AN TR RIORE K B 0 S R AN TR B S Aok AR i R D A
HEES,
2.4 RAMIBE

Kr e )2 VRS IR L X B 4L Y- R a3 141 4
T HIFEF IR KRR 2 R 55 R 2L 43 501 52 1 4 £ A 48

2 AKREFREREREHREE

Table 2 Milling rate of different rice at different

milling time %
A 20 s 40 s 60 s 80 s
S1 8.21+0.214 12.27+0.61¢ 15.53+0.87> 18.93+0.44¢
S-2 7.544+0.30¢ 11.0640.37¢ 13.5440.50> 15.25+0.49°
S3 9.17+0.29¢ 12.43+0.24¢ 14.70+0.30"> 16.35+0.25°
S4  8.26+0.69¢ 12.00+0.55¢ 14.33+0.38"> 15.80+0.20°
S5 7.874+0.36¢ 12.0140.69¢ 15.094-0.13> 17.95+0.44°
S6  9.22+0.29¢ 13.87+0.28¢ 17.16+0.39> 19.68+0.45°
S-7 7.3940.704 12.0540.88¢ 15.594+1.09"> 18.18+0.28*
S-8  8.1040.18¢ 11.714+0.29¢ 14.30+0.43> 16.53+0.18¢
S9  6.80+0.32¢ 10.72+0.10¢ 13.58+0.23"> 16.12+0.29°
S10  8.16+0.369 12.71+0.51¢ 15.96+0.79> 18.90+0.71¢
S-11  8.2240.35¢ 12.4240.62¢ 15.564+0.15> 18.38+0.16°
S-12 7.55+0.414 11.79+0.44¢ 15.26+0.52"> 18.43+0.43°
S-13 9.29+0.369 15.23+0.53° 20.0140.44> 24,37+0.81*
S-14  7.9840.29¢ 11.70+0.23° 14.04+0.19> 16.02+0.26°
S-15  6.26+0.29¢ 10.71+0.18¢ 14.36+0.23> 17.53+0.06¢
S-16  8.38+0.28¢ 12.3940.25¢ 14.5140.32> 16.05+0.31¢
S-17  6.9640.30¢ 11.49+0.58° 14.74+0.23> 17.65+0.23"
S-18  7.564+0.47¢ 11.664+0.50¢ 14.234+0.67> 16.55+0.88*
S-19  8.66+0.26° 12.44+0.50" 14.76+0.70* 15.83+0.56°

T RATFEBEAS R R 2 5 3% (P<C0.05)
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B3R 3 AT R [R] i i SRR OB o G 5 AN TR S L
S-9.S-15 ke S-17 KMt o 1l 43 A1 ¥ 55, T6 W 3 1 2% 7 (P<<
0.05)3S-2,8-3,8-13 J& S-19 KM v 4l 75 ek i 8 JE5 Hof ] 119
I3 T AT U A I R R A R T R B R A A 2 K
B S4.85.56.57,S12,S-16,S-18 M fili 2 4 56 4%
S RRAR . BT 0% BE 40,60 s 15 2 Y K M A A A A s
S-8.S-10,S-14 K e &5k it 0 FE i) (Y 1 0 % 7 348 K

i 2 Al ,S1.S6,.S7.512 K S-13 4 [a] — Hs X
FRAE A AS ] AR K HORBE P S R A 2ZE RS 1 K
MG &5t AR AL AN K S-13 FEBR B 20 s B AR b 46 55 & I
B.S6.S7.S12 FEREEE 20~40 s B AR Pl & 2 & .
S1.813 K& S15 5 S2 F S16 g [a] — f Fl 7 K [ Hi X
FRAEJE I RO, HOR BRI & BAFE 2 5. S 2 TETRES 20 s
B 2 T G A R L T S-16 FEBREE 20~40 s B A E P
T2 B A e o 25 L A OK i Rl R ol A BF 55 BB R T K Bl

il 2.

i BEERHTIEXSWEABRBAESWMIREAHNXRZRR

H RO TP R 2 o 5 R OK TR A B HEAT LA, DL S A
S-3 7, S-1 KEK HAG % i 0.027 3 mg/ke, BRI 20 s
J5 KB AN % & 0.078 3 mg/ke . KB G % &R RS K
WY 2.87 i s S-3 BEOK AN E RO 0.123 8 mg/ke, AR S
20 s JE MR T & 5y 0.381 8 mg/ke, KB A % &2
BEK Y 3.08 5. BB, SRR KRR T &F K
BHER EAR FEEMETTFESERYERD L
B AR AR R B i T R, T TR
K BORE K R B Ao ROBE R v R R Dy A R R
FESEARSAGERAEG Y EAR EEAET
FFARL I AT A7 BT LA K 3 1) G o R 58 7 FF R 11 oK e
TR o KM EORL A Wy B S Ao B o ™ AR ) T AR
UERKBEER 6% ~10%  HI&F 64% 1 EEEF
FOOHH AR B ST, B E R R
AT R R 7 i R R A SR A 78 R s B AR e b By b
PEFB MG B =000, DR, DS T VL ORI R
1 R I A 203 AR 1 AR AR 1 K BIETT LLAE Ay G K Bl
TR A
2.6 WREZREFHEMRK

3R 2.3 AR A FE R KL, 20 s 507 £ IR Z Bk
JERER R (R i RARH L PREE20.40,60,80 s
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Table 3 Selenium content in different bran layers of different rice mg/kg
B I (] /s -
i AL
0~20 20~40 40~60 60~80

S-1 0.078 3£0.006 0*  0.059 8£0.003 5°

S-2 0.062 6£0.003 5*  0.052 7£0.011 0*
S-3 0.381 8£0.019 2*  0.329 2£0.040 8*
S-4 0.190 1£0.009 4> 0.204 0+0.022 0
S5 0.091 6£0.010 3*  0.097 5£0.022 1°

S-6 0.032 37£0.008 8 0.066 740.029 0*

S-7 0.027 440.015 1* 0.046 140.007 4*  0.031
S-8 0.067 540.003 4> 0.078 24£0.004 0> 0.079
S9 0.059 240.003 9¢  0.060 6+0.007 4* 0,062
S-10  0.072 5+0.001 5> 0.074 24£0.001 7>  0.075
S-11  0.053 240.003 0*  0.068 720.006 5*  0.060
S-12 0.064 140.003 5*  0.066 7+0.002 6 0.055
S-13  0.060 64+0.008 7¢  0.049 3+0.004 7*> 0.044
S-14  0.061 540.012 4> 0.069 3+0.019 7¢> 0.077
S-15  0.033 740.019 0*  0.015 8+0.004 0  0.015
S-16  0.067 14+0.009 6* 0.071 9+0.005 3*  0.069
S-17  0.065 740.022 0*  0.061 4+0.015 8  0.052
S-18  0.038 34+0.015 7*  0.058 5+0.024 3* 0.036
S-19  0.816 04+0.063 5*  0.633 4+0.051 9>  0.646

0.050 340.015 6*
0.048 54:0.020 0%
0.312 440.037 6
0.238 040.005 8*
0.095 240.021 9#
0.017 340.006 7°

0.048 740.014 2*  0.010 2+0.008 1"

0.020 640.009 8> 0.001 6+0.000 2"

0.254 940.019 4> 0.126 3+0.004 1¢

0.182 140.019 4> 0.068 7+0.007 3¢

0.063 34+0.011 8% 0.032 4+0.003 9"

0.000 740.001 3> 0.000 540.000 9°

440,014 2> 0,033 0+0.012 4> 0.014 24+0.004 7"

640.000 2> 0,094 7+0.008 3*  0.036 0+0.002 4¢

84+0.009 4* 0,065 1+0.010 9*  0.032 4+0.005 1"

340.002 0> 0.084 1£0.004 3*  0.036 220.004 0°

240.012 4*  0.054 240.004 4*  0.025 1+0.006 7"

5+0.003 2% 0.057 440.022 0°> 0.028 3+0.004 5"

0+0.017 8 0.038 04+0.019 92> 0.006 3+0.008 9"

5+0.007 7% 0.108 740.018 5*  0.022 1£0.005 2¢
040.002 0 0.000 0£0.000 0*  0.000 0%=0.000 0*
8+0.005 4*  0.026 740.010 3>  0.016 9+0.003 3"
340.005 2¢  0.049 2£0.003 3*  0.040 240.000 3¢
740.004 8% 0.026 640.001 3*> 0.008 4+0.004 0"
8+0.058 7" 0.587 340.044 9> 0.294 2+0.043 7¢

T AT TR I 2R 25 5 3 (P<<0.05)
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Figure 2 Selenium content in different brown rice bran

I 4 453 2% 2 43 ) g 3.32% ~ 28.29% . 4.02% ~36.77% .,
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B . v A S R 2 B R A 2017 AE BAAT L
ok e R E 5 B B 4 HE B ARE (RND 2 60 pg/d™,
o R o Y b T B R S T i
REEA 250~400 g B EREY . M T X F R AH L
B A KOK R 2k 250 g, 5 a1 48l A5 il A B K B
250 g fifi & 5 B 0.24 mg/kg By KK B AT R WK .
SI9ORE KRB BT 40 s /. WAk W& &K T
0.24 mg/kg, ANHEWH B AMRIIEAT R, H b, /K T
b A AR AR R A 1 i B R S R I L ) e S S R
KB R RN E .
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Table 4 Selenium loss rate of different rice milling for

different time %

h 20 s 40 s 60 s 80 s

S-1 23.5541.289 32.654+1.77¢ 39.654+1.43> 44.39+2.00°
S-2 8.48+£0.39c 11.68+1.04> 14.26+1.02% 15.1141.64*
S-3 28.29+1.42¢ 36.77+2.48" 42.39£3.12%" 44.10+2.90°
S4 10.8940.549 16.24+0.42¢ 20.07+0.46" 22.43-+0.21°
S5 6.33+£0.71¢  9.8541.32b 13.61+1.24 15.2241.56°
S6  11.2441.35> 18.91+0.57* 21.89+1.48* 21.96+1.44¢

S-7 7.09+£3.12°  9.7540.41% 14,6942.33 17.5741.30¢

S-8  16.23£0.814 26.394+1.67¢ 31.514+2.20> 37.29+2.63°
S-9 4.214+0.27¢  6.384+0.75° 8.26+£0.68"  9.94+0.69°
S10  6.1440.129  9.49+0.06° 12.19+£0.17> 14.98+0.27¢
S11  5.3740.32¢  9.46+0.19" 11.75+1.05¢ 13.70+1.14¢
S-12 5.08£0.28¢ 7.95+0.35¢ 10.0440.43" 12.88+0.47¢

S13  5.2040.81¢  8.16+0.20" 10.72+1.34%> 13.08+1.23°

S-14  5.2240.539  7.6440.73¢ 9.3140.49> 11.27+0.69*
S15  3.60E£1.19* 4.02£1.71* 4.81+1.21* 4.81F£1.21%
S-16  4.96+0.57¢ 6.80+0.57" 7.9940.60%" 8.35+0.47°
S17  5.0741.07¢  7.06+£2.27*> 9.00+£0.73> 10.28+£0.57¢
S18  3.3241.19% 5.12+2.27® 7.82+0.73° 8.56+0.72°

S19  21.2641.59¢ 27.48+2.27" 31.62+1.90%> 33.82+2.06°
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Figure 3 The relationship between different rice milling

time and milling rate and selenium loss rate
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