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Abstract: Selenium-enriched rice is an important source of selenium supplement for humans in daily life. Four indica
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(Nanjing 5055 and Nanjing 9108) were selected as experimental materials to explore the effects of selenium enrichment on

their physicochemical properties, and cooking and eating quality. Selenium enrichment promoted protein accumulation in

rice ~3 wt% ~16 wt%, compared with ordinary rice. Selenium had no significant effect on the gelatinization, texture, thermal

properties and cooking quality of rice, but significantly reduced eating quality (P << 0.05). Correlation analysis showed that

the correlation coefficients of selenium content with protein, ash, rice hardness, and the pH of rice soup were 0.54 and 0.46,

0.48, and -0.55, respectively. There was no correlation with other physicochemical indices. There was a negative correlation

between selenium content and rice appearance, mouthfeel, and taste values; the correlation coefficients were -0.62, -0.73

and -0.79, respectively. Compared with ordinary rice, selenium-enriched rice had higher contents of total selenium, protein,

and inorganic substances, which enhanced its nutritional quality, but its eating quality was reduced. This study can serve as a

reference for research concerning the quality and processing of selenium-enriched rice.
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Table 2 Analysis of physicochemical indexes of selenium-enriched rice and ordinary rice

KA S Lo FAEE A BB Eam HLRE 7 Ko RA e A
IWt% W% /(mg/kg) W% Iwt% IWt% Wt% /mm
T 7815091 13.60+0.53 0.90+0.04" 7.10+0.07 0.99+0.01" 13.55+0.50 0.48+0.06 71.00%7.00"
R CK 77.52+0.87 14.93+0.45 0.05+0.01 656+0.19 0.58+0.02 13.19+0.54 036+0.10 84.00*7.00
T 79814124 1270%0.10 0844005 7244065 086+002 1291+046 045+005 7600500
o e CK 79.11+1.75 13.60+0.10 0.08+0.02 622+031 0.90+0.04 1328+0.53 0.44+0.07 86.00*7.00
o T 7694+1.17 1341019 046+001° 7.18+046 0.86+0.03 1356013 0.51+0.04 75.00*4.00
XD CK 77.16+035 13.10+0.18 0.02+0.01 6.97+036 082%0.03 1347021 0.49+0.06 79.00*3.00
X T 77064106 1409+0.13 032+0.04" 6984003 0914010 13.81+009 047+0.02 74.007.00
CK 77.01+1.87 1327+0.12 0.02+0.03 638+027 1.01+0.01 13.50+0.01 045+0.15 63.00*2.00
T 7686+ 148 11344022 041+002° 7564010 088+001 1428+044 0.50+001 70.00<3.00
o s CK 7745+049 12.12+0.16 0.02+0.01 699+0.17 0.84+0.07 13.14£0.46 0.41+0.02 82.00*2.00
A N T 77544119 1246+0.12 046+0.02° 7484002 0974002 13.07+085 0.52+003 70.00+7.00"

CK 77.85+0.54 12.89+0.16 0.03=0.01 7.15+0.65 1.13£0.08 12.77£0.53 0.43+0.01 94.00 3.00
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Fig.1 RVA spectra of selenium-enriched rice (a) and ordinary rice(b)
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Table 3 Analysis of gelatinization characteristics of selenium-enriched rice and ordinary rice

IKAG FaFP E1H b /cP A E /P B f#AR /P TR LNE /P =) 4 {f/cP 9414 Bt 9] /min

R T  6258.50%61.75 2874.00+38.26" 3384.50*23.34 4406.00+47.36" 1532.00+53.00° 5.56+0.05
CK  6202.00+53.63 3060.00+29.39 3142.00+31.45 4696.50+41.72 1636501120  5.54+0.07

------------ T 5732.00+43.84" 2945503636  2786.50+37.48" 4797.00+33.94" 1851.504031" 547001
i YXCK 6320.50 + 125.13 2679.50 £37.48 3641.00 +87.68 4324.50+21.92 1645.00 =+ 59.4(3* 5.44+0.05
<D T  6383.00+97.58" 2988.00 +124.45 3395.00+3534 4844.50+113.84 1856.50=10.61" 5.87+0.01
CK  6697.50+96.87 3104.50+14.85 3593.00+72.42 477550+33.23 1671.00=18.38 5.80*0.10
'"é;; ----- T 663550410536 3093.50 +60.10 3542.00+ 13545 4535.50 £48.79° 144200+ 11.31"  6.07 +0.09
CK  6352.50+12233 3198.00+14.41 3154.50+120.92 4789.50+69.19 1591.50+17.78  5.73+0.01
"""""""" T 5873509970 2877.00+ 113.14 2996.50+ 1344 4019.00+130.11 1142.00+1697 543 *0.14
o N3 CK 597050 +85.56 2942.00+24.04 3028.50+61.52 4058.50+28.19 1116.50+3323  537£0.05
i N9 ------ T  5088.50+7849" 2396.50+27.01" 2692.00+57.34° 3499.50+33.54" 1103.00+4424" 540001
CK 5649.00+90.51 2773.50+86.97 2875.50+36.54 3790.50+78.49 1017.00*18.49  527+0.09
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Table 4 Analysis of texture characteristics of selenium-enriched rice and ordinary rice
suff R JE = M BRM L2 & TE ik

T 1561.65+51.75°  19.745+0.92  043+0.01  76.31+537  702.44+13.93 528.60 * 8.28

R CK  1365.66*44.67 1783152 0.45+0.02  83.60*1.41 536.27 +21.39 518.99 +12.17
vx T 1383552738  21.36+2.52  047+0.03 7628%5.10  657.19+1539 470.75+18.25

e CK  1341.56+61.94  2242+0.84  048+0.01  78.54+571 700.64 + 13.85 531.39 + 10.04
T 193053 £60.36° 1878 +1.61  043+0.03°  77.65+4.60°  751.82+19.39" 586.23 +8.00"

XD CK  1394.14+43.85  20.08+0.56  047+0.00 83.84+2.16 628.54 + 13.42 533.79 + 17.69
T 160259 +42.73" 1932+1.09  043+0.01  73.09+1.56  623.70+1538 48125+ 11.11

X CK  1157.07+22.72 1735+0.94  045+0.01  79.61£2.12 636.72 +24.64 562.88 +7.39
T 1316424286  20.30+230°  0.52+0.04 87.01+197  636.76+18.19°  654.69 +17.44

A s CK  1023.14%61.16  2320+2.15  0.51+0.02  79.33+9.26 780.04 * 16.50 786.26 * 8.55

NO T 1239.03+44.86  20.61+0.79  0.50+0.01 8351130  474.61 +16.30 395.65 * 8.06

CK  111894+3899  20.81+097 048+0.01  74.18+6.53 546.51 +8.75 410.89 + 12.47
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Fig.2 DSC spectra of selenium-enriched rice and ordinary rice
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Table 5 Analysis of thermal properties of selenium-enriched rice and ordinary rice

Fa K suft T,/C T,/C T./C AH/(1/g)

T 6680020 7210+030 78.10£0.10  1.92+0.12

R CK  66.10£0.30 71.70+0.30  77.40+0.50  2.22+0.31

T 66500200 71.60+0.10 78.00+030°  190+053

A X CK  67.00£020 7150030 76.80+0.60  1.97+0.22
e T 6700030 7140+030° 7690040  1.84+021°
XD CK  6690+0.10 72.00+0.10 77.60+020  1.77+0.08

Hx T 67204030 718040200 77.30£050 192027

CK 6770050  7230+020 77.60+040  1.80+0.18

T 66204020 72704020 78.00+030° 225+038

o N CK  6650+030 72.90+0.50 79.10+£040  1.56+0.24
i T 6750+0.10° 7340020 79.70+030°  2.13+043
A CK  67.00£0.20 73.00£0.10  79.60+0.30  2.27+0.22

25 MREE &N

T 6 HETLAE H, BT A SR K IR K 23
1 200%~300% < [i], ZAKARFR 22 R K, Ky B
PIAR 60 18 ORI RZ K AR R A /N, LK 2.5
%, T AR 5055 & Al ORI IR R U =, LR

Pl 5.5 5. UMK Z (8], KT &R E R
R, BREFEMRM 1573 4k, HoAh LA SRR E Al
KKK T4 o e 3 R T 92 P 1 25 K
K, HAFLLEBR 60 HFFE— 5 fIFHE 9108 1) %
RENEZE (P<0.05). KizmpHE 7, 8K
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Fr EAR K SRKRKKR, JF5 P

AR AEK LU AT IRAE, A R AR 7B v K U B i ik
U P NPT 2T PN SIS N N RS R
i TN E S RN 7 Fan . TR K,
KA @I BEFEEZE R, (HE ke
TR T BT A SFCR R AN . CUR T, &
il Ab BRAE E AR 60 EF AR 1573 B ARG — 5 AN
T RE 5055 PUAN 5 R ) K O 5 225 T o B 4 1 3 3
KKK, Sk FRE, &K SR LT
WiE KK, Boh, EATERE T ATE AR KK
PRIFTHAE, T P AR B R KOR A I S 05 BT R,
XSRS R —8. ERERNE, ikt
L BRAR TR &R (P<<0.01), XTATRESZ
DRA) B AT KA A 1 SRR P 2 1 P AR 45 SR

6 BEMAREEBEAKREZRBRANT

Table 6 Analysis of cooking quality of selenium-enriched rice and ordinary rice

A RKE JE IRARAR KipFhm  KippHAE kA
T 222.67+095 36326+3.25" 2427+130" 6.78+023" 0.174+0.01"
R CK  21947+261 247.64+247 4473117 7.69+0.12  0.329+0.02
------- T 25456+195" 46823+236 8580+1.71" 751036 0417=0.01°
L X CK  240.84+348 47932+123 57.73+186 7.62+025 0.322+0.02
s T 24297+230" 389.23+3.56  55.53+2.00° 7.24+0.11" 0236+0.03"
b CK 25510196 421.59+4.68 8247+397 749+026 0.365+0.02
------- T 240.60+3.40" 367.15+1.09° 41.87+351" 7.24+045 0248+0.01
X CK 234.13%393 31277%3.12 4740+5.11 7.29+0.36 0.432+0.04
T 23791+1.19" 53248+432" 59.60+7.41 7.52+0.51 0.108*0.03
~\ C\ CK 24724+1.19 46586+256 63.53+2.10 7.63+0.22 0.122+0.01
vay T 24320+1.80" 37342+371 7440+1.517 7.77+0.14 0.135+0.01°
o | CK 23278+227 314.16+1.88 9260+0.72 7.80+029  0.168+0.02
R7 BEAKRELERKBHKMESH
Table 7 Analysis of eating quality of selenium-enriched rice and ordinary rice

saAf S == L4 RRAE

T 5.67+021 477 +0.65 0.86 = 0.07 61.67+1.53"

R CK 7.10+0.01 6.10 +0.69 0.87 +0.03 73.33 £0.58

T 5.53 %0.06 473+0.06 0.85=0.01 60.67 +0.58"

s = CK 6.50 +0.26 5.57+0.29 0.89 +0.10 69.00 * 1.73
ot <D T 5.57+0.06 5.37+0.06 0.91 +0.02 63.67£0.58"
CK 6.30+0.10 5.93+0.12 0.95+0.03 66.67 0.58

T 7.07 £0.06 6.50 +0.01 0.89 +0.05 72.00 £0.01”

X CK 7.30+0.01 6.90 +0.01 0.93 +0.05 75.00 £0.01

----------- T 5.27 %0.06 537+0.06 091+0.01"  62.67+0.58"
s CK 6.50 +0.10 6.40 +0.10 0.86 +0.01 69.67 +0.58

HA N T 5.63 +0.06 5.07 +0.06 0.99+0.01"  6833+0.58"
CK 5.73 +0.06 5.27+0.06 0.92 +0.01 70.33 £1.15
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% 8 WS X KEHMRMZARTRAFAEXYE

Table 8 Correlation between selenium and physicochemical properties and cooking flavor quality of rice

EE Y WA TR A AR AA TR Bk dn R
e TE wr BE 0 wm B e T wr o BX mm T
Ay 0.39 A REE -0.23 BME 048 T, -0.11 B K F 0.14 AL -0.62°

Akl -0.13 BAEAEE 022 =AM 0.02 T, -0.16 BIRRAR 0.23 2R 073
Eak 054 AR -0.22 BEM  -0.24 Tc  0.01 KTk -0.20 B 2028
MU 0.13 RAHEE 0.06 M 2021 AH  0.05 XA pH  -0.55 Aok -0.79"

o 0.46 =A/E 025 MRAEH 0.13 A AE -0.13

RAE 022 W E AR 0.02 srgbE 021

E: * R TMEAMEE (P<0.05).

2.7 MKMESAT

il 5 2R oK B A e ol R 7% 8 6 R 5 P R D 1
R8N, WS KM AN R &R 2 5
FEHAL (P<0.05), MHRXREDHNIEE]T -0.62+
-0.73+ -0.79. EHAFEERE, RKEAHE S EMK
e 5 ER MG R AR, Ak E] 0.54
046, XULIARA R T IOREARMA R, #K
KIS FH PRI — 308 7 LA TG ATLATG (14 7% X A7 76 K
FrRid, X5 RS g RS K
KB RR . AR . A R 28 A TR
MRMBIAANEE (P>0.05), HAKMKEES
R P Y Ky A AR R B 2 B A o (1) A A K
IS R E M 0.39 F110.48 5 5Ki7 pH SRR
e, Mo RN -0.55. 4 EAmR, Aix Ak
(8 7% it A AR oIk, (R3E T OROKE B BTG
VIR F, AR 250 KOK B 54 6 R it i 7= 2R A

SN o

3 it

AHEFELLE L 60 BFFALAT 1573 iR — 5+
eH Fve . FAE 5055 FIEGRE 9108 N JE Rl LT
B A DR KR 57 30 KOK (78 77 i 0T AR A AN
AEARBRNMZESR, LU XORIEA T b
JoR R 75 28 BRI AR DG . SRR &5 AR B Al A
AR T RKREARMK IR, (HSFEEK
KA U SRR 08, I 25 B AR R K 1 B ok
J (P<0.01), TXF KR o A R PR L #R 1 JoT A
T 75 8 b I R R 7 52 AR P o B R R R
FRIE. AHORPE AT &S R, M5 KoK & A UK
SRR RECN 0.54 F10.46, 5KRAI4H
M BN R AE 2 (8] 52 55 35 A 26 (P<<0.05).

B2 EARACERSETE T OORKIE TR, (HA2 SR
T BT IR it 5T A AN B T ROK o SRR XS KK BT iy
JR AL AN G 2, 38 FRERAIR TUI 5 KOKE
Fry EEEBEEE SR AR TIAER], BT e A OO
5 ROK B A ZE R AR IR o B Al OROK AR
N NGEEAE R H O R 7e kIR, A A
JERT S, ASHIE TN & AR 0 TR g T R A BCK
KB R Rt T BB S % .
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