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Abstract: In this study, japonica broken rice and taro head powder were used as the main raw materials, supplemented by selenium
nutrient, L-a-phosphatidylcholine and monoglyceride as the composite texture regulator. Selenium-rich taro was prepared by extrusion method,
through the orthogonal experiment for process optimization, the best technological parameters were obtained: extrusion temperature of 140 C,
the screw rotation speed of 180 r/min, moisture content of 25% and feed speed of 20 kg/h. Under the optimal processing conditions, the hardness,
cohesion, elasticity, gluttony, chewing and loss rate of se-rich taro head reconstituted rice were 401.17 g, 0.75 mJ, 1.63 mm, 396.23 g, 4.05 mJ
and 4.12%, respectively. The results were similar to those of japonica rice in texture and loss rate of cooking. The overall quality was better than
japonica rice. Selenium-rich taro head recombinant rice had lower crystallinity, amylose - lipid complex, and the improved rough surface,
irregular shape, incomplete particles, reduced viscosity, thermal stability and aging resistance. The contents of fast digestible starch, slow
digestible starch and resistant starch in recombinant rice of se-rich taro head were decreased, and the contents of resistant starch and slowly
digestible starch were increased. Starch and resistant starch in the recombinant rice of se-rich taro head were decreased, and the contents of
resistant starch and slowly digestible starch were increased by extrusion. The results provide basis for developing starch food with low
digestibility containing se and taro products.
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Table 1 Factors and levels of orthogonal experiment

A&
KE A WA B HFEE  C B4 D "&At
SREY% ACBE/C 4% /(t/min) & E/(kgh)
1 20 120 160 18
2 25 140 180 20
3 30 160 200 22
4 35 180 220 24

1.5 RI&IT

1.5.1 $FHZ X0t

RIS BUZFT 4415140, 160, 180+ 200, 220.
240 t/min), K EE(15% 20%- 25%- 30%. 35%-
40%), IR E (100 120+ 140. 160. 180.200 C),
MLRLEEE(16. 18 20 22. 24. 26 kg/h). Hr#HE

AL AKTTIE, VIJJH3# N 1000~1700 r/min, PAKKL
LA TN SRR, PRk s tin TS 506H
152 EGRERT
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1.6 REIFEMN
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(1) & Al 2 T Sk R AROR IR T VR, o — N o0
F—A s, GREGE T 8 MEoHIFAME.
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Table 2 Standard of sensory evaluation table of rice

IR A IR W05
REREH G, HAE, T 21~30

e (304°) RERETEE, WA E, W 11~20
REREARTIG, RAF, K 0~10

REHREN, K HE, R@AF LR 31~40

S (40 ) REFREEI, KB G, REA T EHL 16~30
REBKRREN, KIRHE, kB S 0~15

A, RAziE 21~30

ERE (3040) AERIE, AABLE Y 11~20
AR, RALTER 0~10

*® 3 KIRBREIHNIRE

Table 3 Standard of sensory evaluation table of steamed rice

HARAA A PNy
RIREH K, T 8~10 %~
RIBREIRI 4, A 4~7
RIRRE T4, ARBE 0~3
KARAT IR B E 8~10
SN (30 ) RIBAA A% 47
AAEF AT 0~3
RARLEM B8, Wb AT 8~10
ARIRK I L5 F B TE 4~7
RBIE®E 0~3
TR
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VEAE AT, A RARG A bk 15~20
ek (20 4) "R AT, A KK e A AR 8~14
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PARET, AR, ST 8~10
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SRR, AR, ARASM 0~3
RABH B30 8~10
a2 (30 4) ARAEANA 3 47
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REARFE RARIK 0~3
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gp) +RRIE (25 90 +HIHIEE (25 )
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Table 4 Standard of cooking loss score
F4 AR
1
2
3
4

RAARKFE<3%: 90~100 £
ARAMRMEE 3%~6%: 80~90 5
ARABRE 6%~9%: 60~80 2

RAREFES%: 40~60 2

1.10  HH B 580 =

FREUD & TR KR5S 90 s, By E T
S-4800 N HAffiHEE#ES L%, s s LN 5.00
KV, JBORAEECN 500 HISAE T TR 22 .

111 48 4ty =08
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7S
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Fig.1 Effect of material moisture content on the quality of

LAy

selenium-enriched taro artificial rice
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FASBE. DR, BR4EAVESY, BUEEIEKER
20%~35%
212 FEBALREA GBS R FARSR
EVEAD

B¢ H R AR P B il = % Sk B 2R 55 v 4yt ]
2 . Bl 2 ATAL BEE S EAGRERR, E



MK ERBHY

Modern Food Science and Technology

2019, Vol.35, No.8

W7 75 Sk ALK IR G VP 25T R BRI,
ZARVEDESH R )Y 140 CIRFIAZIHNE. 4
BRI ARIN, B M as kB, AT
PR, EESRBOR . B AL IR i
Frii AN ZE R K& ™ iR AL, AR AR T
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86
d

851 /
84t \
C

83+ ¥
W N
80 /

a
79t ¥
78
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BRI / C

[ 2 HFERRE X BT 75k EH K mRAFZN
Fig.2 Effect of extrusion temperature on the quality of

LA

a

selenium-enriched taro artificial rice
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90
88 -
86 —_d

84+ c
82+
80
s

AR

a
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BEATHE I / (r/min)
& 3 ZATEERN BT 5k B KR RAISI
Fig.3 Effect of screw rotation speed on the quality of
selenium-enriched taro artificial rice
WEAT R O B A S B UK R GV 3
ANe HIP 3 AIRA, BEAMRAFEGERINN, ET sk
KWL G IR BT E R IRI&S, Zaitn
FERZAT 4% A 180 r/min I IA B i AR o MR B
SEMAYPED FE D A R ()52 JUREE L S A []
PLRBr A7, QUSRS , RN
FENLET N Z P AIE K, kb BRI AN ), Bz
DI, ARIT =i SRR e, Ykl
TERR BITENLE N SZRN TR, IR EEANE, H
W12 IR, TER T A RARARA B i R
Ban N B, BIELEETESY, BUGE IR
A 160~220 r/min..

2.1.4 AR EAT G AT R TARBR T
%

88
86
84t
82
80

GrErFs

14 16 18 20 2 24 26 28
MEORHEEE / (kg/h)
& 4 RRRHERE I B 75k E LR K M BRAISZ
Fig.4 Effect of feeding speed on the quality of
selenium-enriched taro artificial rice
MEREE BEX & T T Sk ALK EE SV & 4 By
e B4 TR, BEEMORLHEEE G, E AT Sk
HHKGEE T BT R GRS, ZEVFE
MRLHEE Y 20 kg/h WA FIR KA. X2 MEhE
FERHARIN , 25 P ECR AL A Y HEANLE N PRk,
HETUVHMRBRRES, WAL TAIERIZITIRE. B
BRAEEERRR, SEWRLS R, HERWUE, (1L
A5, ARIT =g, Fik, FERLEEEr, B
I8 B RRHE A 18~24 kg/h.

22 EXRELER

AR R RIS SR, PEHOE BV FE el o
AR BEEMAMLIREE . BT MRk R ik
FHHT L@ IET R, IR 5 K 5.

i 5 AL 4 ANATR B o0 B T Sk ALK
Lrtr BRI A EDARLE KR (A SHEEY
I (B) >IEFF#HE (C) SMERLERE (D), i
FIE TS50 ABCDy, EIWENE KR 25%. /5
JEAGIREE 140 °C WEFF4ETE 180 r/min. PEAEHEEE 20
kg/ho

23 BHERE

F 6 NE T Sk EARANTH AR B P4y
MZGEEEDEER, hE 6 WTLLEN, EYREKE
25%. FEIALIREE 140 °C. HEATH% 180 r/min. M
RHEE 20 kg/h 6AF FEHMTIAERLS, R 3K, AT
& S E AR NS AVE N 86.00 47, BT IE
RIS R R m s sy, 5IEACRIR S AR
WK LA TN 85.00 70, KT BT LE
HRMLEATVRr, U E T Sk AR INLEE R
T REK.
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M3 6 FTLLE L, BT Sk AR AR
PR /NTHEK, KRANE. BB SORSMIL N
THEK, AR U BRI T iR, R
DR AN I 7 Sk Aoy A e = % Sk B2 K IR
HMAKEN,  FEF A RE il SRR T,
LRI S S A 5 Nt A5 e Al 5 7 S B AR )
BEINR, SR PR PR AN k4
x5 EXRWERE I
Table 5 Results and analysis of orthogonal experiment

BT & 7 Sk BRI 0 S A IR AT XU
e VAR, AR AR R4
e VRPURE PRI LRG0T T e Al Sk A
KA E D T B REK.
24 F7 K m AR R FORY £ B4R KA

TS B AR SR 2 B e W 7

oy

5 A YHEIRE %

B #EIGAIRE/C

C 3ZAF4%i%/(r/min)

D RAHEA/gh) AN

1

O© 0 N & U bW

I S AN A N VS Vel e =

1 (20)

80.800
83.962
81.138
82.522
3.162

1 (120)

2 (140)

3 (160)

4 (180)
1

2
3
4

AW

3

4
80.870
83.300
83.175
81.078
2.430

1 (160)
2 (180)
3 (200)
4 (220)

A W W N

2
4
3
2

1
81.540
83.175
81.650
82.058

1.635

1 (18)

2 (20)

3(22)

4 (24)
3

NLW R NN = A

N =

1

4

3
81.537
83.058
82.102
81.725

1.521

78.25
84.30
80.50
80.15
84.60
83.30
84.70
83.25
79.35
82.10
83.40
79.70
81.28
83.50
84.10
81.21

*o6 BT IAEAR, HEEKNBREITFIMEGESITFNER

Table 6 Sensory quality results and comprehensive score of selenium-enriched artificial rice and ordinary rice

p R ROy PN
: - - N A S
- ISR S A ki T R Fitaiseta
gﬁ&%%%??ﬂ* 2440.16° 344+0.19* 24+0.22% 26+0.31* 18+0.89° 18+0.23* 28+0.25% 88+0.68%86+0.31*

TEMK

27+0.17°

35+£0.11*  2540.15% 27+0.35*  17+0.18*

16+0.17*  27+0.22°

87+1.44°85+0.11°

E BAART AT IEATERE; R T AR FERTAREFMER (p<0.05). K 8. 9F.
R FIREHMFHERIEZERLSY

Table 7 Main component of taro powder and japonica broken rice

. % _ ‘ .
A K51% T ARG  EREHEY%N  HIER/% R5%
b8 2 HE
¥ ke 9.80 69.05 9.64 12.08 1.84 0.17 0.93
AR 8.79 73.80 17.46 7.60 0.52 0.90 0.84
YRS 2 :E 11.54 70.45 18.80 8.19 1.06 0.39 1.01
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Yol EEEER BA RPN R R B
BEHRER S REINZ, R SR E AR AU 5
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@7

¥ R Lot L ﬁ

E 5 BFRHEHEE
Fig.5 Scan of electron microscope
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»20
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15 L)
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a
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[ 6 EF75 K ELE K SHERE X-SHEATHERE
Fig.6 X-ray diffraction pattern of selenium-enriched taro
artificial rice ordinary rice
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Fig.7 Pasting characteristic curve of selenium-enriched
artificial rice and ordinary rice
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Table 8 Texture characteristics and cooking loss of selenium-enriched artificial rice and ordinary rice

S EE /g FRM/mI  BdEmm BEM/g /M AABEAE%
AR 717.43+1.47°  0.65+0.02° 1.544027° 643.67£5.29° 3.42+0.11° 4.07+0.03°
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Table 9 Selenium content and digestive characteristics of selenium-enriched artificial rice and ordinary rice
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AR 0 76.83+0.86" 10.87+0.12° 12.30:£0.04°
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AR 0.25+0.07*
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