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Selenium Enrichment, Microwave Drying and Extrusion Puffing of Germinated Brown Rice

HE Rong, LI Qian, LIU Junfei, YUAN Jian, JU Xingrong

(College of Food Science and Engineering, Nanjing University of Finance & Economics, Nanjing 210023, China)

Abstract: The efficiency of selenium (Se) enrichment in germinated brown rice from the japonica cultivar ‘Wu Yun Jing’
was investigated as well as and the effects of microwave drying and extrusion puffing on the nutritional quality of Se-enriched
brown rice. Satisfactory results were obtained when brown rice was soaked in 10 mg/L sodium selenite and then allowed
to germinate. Under this condition, the germination rate of brown rice was 97.9%, and the contents of organic selenium
and y-aminobutyric acid (GABA) were 977.6 pg/kg (the proportion of organic selenium was 98.5%) and 445.9 mg/kg,
respectively. Low temperature microwave drying at 40 ‘C had a positive effect on maintaining the contents of selenium and
GABA in germinated brown rice. The contents of organic selenium and GABA in germinated brown rice were increased by
29 and 5 times, respectively, after extrusion when compared to those of the ungerminated brown rice. This study suggested
that sodium selenite could enable selenium accumulation in germinated brown rice, and that Se-rich germinated brown rice
might be used to develop some relevant nutritious puffed foods.
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Table1l Gradient elution program

A ] /min iE/ (mL/min) AT B%

A B
0 1.0 50 50
10 1.0 80 20

10 1.0 95 5

15 1.0 95 5
17 1.0 50 50
20 1.0 50 50

L4 Hlsbm

K SASH 4 347 B &K 5 Z 70 HT . Duncan®
tbig, BEFEERIEAP<0.05. FHLKEEI K, 4
IR P £ ZE R IR

2 HR5aH

2.1 ERTRER K XA WU AIGABA & & 152
%2  NaSeO k&% LIKGABAMB & RIEH

Table2 Effect of Na,SeO, concentration on germination rate and the
contents of GABA and selenium in brown rice

TRERE  PHE P, BWEE FNESE BN GABARE
(mgl)  /mm (ugkg) (ugkg)  FEMU%D  (mgkg)
ek 47320.0° 387101 819ELIS 619%13
0 15~20 957406  524%15  459%L1° 876123 4163428
25 15~20 974403 24194247 2349£210° 971434 4228+41
50 15~20  966H04" 57651433 568.6+303  986EL0° 4396445
10 15~20 979404 9918+169.5° 9776%9L1°  985+3.1°5 4459406
20 15~20  98.1206" 1608812017 1572141427 97.7+42" 4556432
40 10~15 969107 31883£983" 2560.6+1211° 803£50°  438.1+39°

80 ~10 0 941£08' 61923£2135 4165221063 672453 447454"
e FSIAR/NG FREORER B, P<0.05,

20 L, fE0~20 mg/LFIMK R Sk VT HI A,
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T AR B T X R IR . 7 o A
80 mg/LIf, RIWA KRS HILLL G . KRR TP A
WMLLP %R, SEREREERIE (P<0.05) , FHZF
Kgisd, MEEILEH MR KRR AR T
FEAEA A YRR B B 5| AR 2 R A

Tl & WL AR O 75 AR RS FR R, MR T8
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Fig.1  Effect of microwave drying on moisture content in

germinated brown rice
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germinated brown rice
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Fig.3  Effect of microwave drying on the content of organic selenium in

germinated brown rice
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Table3 Effect of extrusion on the contents of GABA and
organic selenium in germinated brown rice

B GABA T &/ AL 5/ _ AL
(mg/kg) (ug/kg) Joi 553 %/ %o
LEPS 61.9+1.3" 38.7£0.1° 81.9+1.1°
B REK 449.7+10.4° 1411.4+14.9° 92.5+1.2°
A TR P 311.874+9.8" 1129.1+11.8° 88.4+1.7°

Y FSIRRNS FRRR %R DS, P<00s.
3 & ®

KA FL DA AR JE R, AR TR SRR
EARCR, DA TR BRI B R SRR
Som, BT R B R B IR E 10~20 mg/Lyu Py, E ARk
B HEMM % SN EKGABAT BN E, A
SN R R P N 10 mg/LI, AT AR A9 A R A
FREK, MR TREKKZFFEN (97.920.4) %,
FEIN991.8 pglkg, AWLINEEN977.6 ng/kg (JFIETEL
(98.54+3.1) %) , GABAT & N445.9 mg/kg. AL,
TR T R FR B R A0 T 2 3 RO 2 R K Rl RIGABA
SRR, ERTTT KB40 C R E M T18a AT
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