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Study on the quality of dried instant rice processed
by double enzyme technology
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Abstract: In this paper,the gelatinization technology for the dried instant was studied by double enzyme method.
The soaking time, soaking temperature, paste time, gelatinization temperature, the ratio and amount of the alkaline
protease and B—amylase solution on the effect of the rehydration time and rehydration effect were systematicly
studied.The best ratio and the amount of composite enzyme solution were determined by the formula experiment .
the concentration of alkaline protease was 2.66 g/L,the concentration of B—amylase was 0.15 g/L.The best paste
condition was determined by orthogonal experiment. soaking in optimum enzyme solution was 40 min, soaking
water temperature was 40 °C, gelatinization time period was 45 min, gelatinization temperature was 90 °C.The high
quality instant rice can be obtained under this condition:the alkali spreading value was 6.83 ,the rehydrate time was
7 min,and the quality of instant rice was improved.
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1.2.1  EoKREFRIAIE &R E]Z PR T4 5 8
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1.22  BEIEMEAME  BTE S TR DT ORIk
JRE R PR JBRAI A S 38 S K 00 i 71 R T LA 5 — A
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Table 1  Grading of the alkali spreading
&l T TH 7 B
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S BUR UGB Y, 6 min XF R 19 43,7 min PR 18 45, LA
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1.2.4 PRSI o3 DU [a] RV IR R R
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m . FEAE 3 RS,
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Table 2 Test design for enzyme formulation

FRT o 5 X, Witk 352 ; ?(3 Wy

EHM p-TEEE Ak
1 1 0 0 0.00485 0.00015 0.99500
2 0 1 0 0.00003 0.00497 0.99500
3 0 O 1 0.00003 0.00015 0.99982
4 172 172 0 0.00244 0.00256 0.99500
5 172 0 1/2 0.00244 0.00015 0.99741
6 0 1/2 1/2 0.00003 0.00256 0.99741
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Table 3  Coded factors and levels of orthogonal experiment

(SES
IKF A BB BRI C ORIk D R
(min) (C) (min) (C)
I 30 40 25 70
2 40 45 35 80
3 50 50 45 90
2 HR5HMH
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Fig.1 Influence of soaking time on rehydrate time
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Fig.4 Influence of gelatinization temperature on rehydrate time
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P 6 RT I, Tl R BE B v, 2 K B TR e, T DL i R
i B B v X 4 e A K B ) B A B 2 B AR AR
Ao BRI ROKGE R T Y L BE GE R TE K RO
T R B8 S DR 35 U, B— DE Hoy Tl 1T LA 43 il KoK BE Ky v
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Table 4 The results of enzyme formulation experiment

S o TR 7
HUW p-TEMEE Sk
1 I 0 0 000485 0.00015 0.99500  55.3
2 0 1 0 0.00003 0.00497 0.99500 71.8
3 0 0 I 0.00003 0.00015 099982  44.7
4 172172 0 0.00244 0.00256 0.99500  66.5
5 172 0 172 0.00244 0.00015 0.99741  79.1
6 0 172 1/2 0.00003 0.00256 0.99741  66.1

A 92 0 G RO AR A =8 kR

b, =y, =55.3

b, =y, =71.8

b, =y, =447

vy, =66.5

yi; =79.1

vy, =66.1

b, =4y~ (2y, +2y,) =11.8

b, =4y~ (2y, +2y,) =116.4

b,; =4y, (2y, +2y,) =314

SRAFARAG SEI AR y F A8 i Z B 1Y) =0 ik I
HIT R

y =553z +71.82, +44.7z, + 11.82,2, + 116.4z,2,
+31.4z,2,

224 oiorzmiam

FIH Excel FRRII=R 7 T H AR P95 iR 015 5 B2 0y
A AR LA, A5 BNZ BH 7 2 2z, =0.545533 , 2, =
0,7, =0.454467 B , ¥§FRME y BUS-f FCfE 79.34123

BT

z, = (X,-0.00003) /0.00482 ;

z, = (X,—0.00015) /0.00482 ;

z, = (X,-0.995)/0.00482

FTLL 4 X, =0.00266, X, =0.00015,X, =0.9972
B, PP S0 f v, 3K BB E B 1 T LB E A I L 2l K 1Y
FHE 4594 0.266,0.015,99.72 o/L, MW E T fifF
SR iy AN .
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2.3.1  DIGEIEE N FE PR 0 IE S LB g5 R 0 408 i
T IE AR S Ly (3%) il Jy A ARk il e A T 20 4%
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RS LU (E 48 b i 1E S8 S0 45 SR KA 22 70 i
Table 5 The results and range Analysis of orthogonal

experiment as the indicator of alkali spreading value

N AR B CHitk DMk ‘
SeEs A JEUE(C) Fisf ] W BEE
('min) (min) (c)
1 1 1 1 1 4.2
2 1 2 2 2 5.2
3 1 3 3 3 6.0
4 2 1 2 3 6.7
5 2 2 3 1 5.7
6 2 3 1 2 5.5
7 3 1 3 2 6.2
8 3 2 1 3 5.7
9 3 3 2 1 5.3
K, 15.39 17.10 15.39 15.21 -
K, 17.91 16.59 17.19 16.89 -
K, 17.19 16.80 17.91 18.39 -
k, 5.13 5.70 5.13 5.07 -
k, 5.97 5.53 5.73 5.63 -
ky 5.73 5.6 5.97 6.13 -
&= 0.84 0.17 0.84 1.06 -
R ER DACB 1 DCAB
UWES A, B, Gy D,

YRR 5 AT, LA (E S 8 AR 59 K2R ik
MR Sy WA IR BE (D), W AB B ] (C) , 32 U I [8]
(A) IZWIRE (B) B3 AL IR EE (D) |, 32 0 B [A]
(A) WIMEET R (C) , BUIREE (B) o Sefhm T2 4%
A2 I ML I [A] 40 min, 32 015 40 °C, W FL I [A]
45 min  F LR )E 90 °C
232 LUK OK I [H] 2 38 #5109 1F 32 52 5 45 2R 1Y 45
BT RS S Ly (3°) ff i o AR Ak 11 e AR
L2450, LA S 7K B 1] 2R 8 B 104 52 38 45 2R e 43 1T 471)
TE6,

AR 6 AT, LASE /K B (8] SRy 4 dm B 9 PR 3R 323k
MR - WIALIREE (D) WIABRTTE] (C) I TE] (A) 32
IR (B) o AL T2 29 8] 40 min, 2
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Table 6 The results and range Analysis of orthogonal

experiment as the indicator of rehydrate time

AR BRI CHifk DM

W B mE W EE
(min) (C) (min) (C)
1 1 1 1 1 12
2 1 2 2 2 9
3 1 3 3 3 8
4 2 1 2 3 7
5 2 2 3 1 8
6 2 3 1 2 9
7 3 1 3 2 7
8 3 2 1 3 8
9 3 3 2 1 10
K, 29.1 26.1 29.1 30.0 -
K, 24.0 249 26.1 249 -
K, 24.9 27.0 23.1 23.1 -
k, 9.7 8.7 9.7 10.0 -
k, 8 8.3 8.7 8.3 -
k, 8.3 9 7.7 7.7 -
W2 1.7 0.7 2 23 -
ESEE/N DCAB
WS D;C;A,B,

233 LEEOPMTEERE RAE T 240 i EIRSHT
A LU HAS 1) 48 b5 BT X6 7 (9 08 5 8 2 R [ 4, 7T 3
LR T AR LR A A T R

K2 A X T FEIR UL, 72 LA A, ik
SR LAERE A,

N2 B 4P — A EFR R B, 84F, %4 — A4
FEARE B, B, SP IS (ELX — 5 bRk Ul , B SR 4
FRGEE Z, X T =2 K I )X — 8 ARk i, B w4k T
RO B 2, FF LU IR B A& X T K A48 b 69
PR, BEHL B, .

N2 C. X TR TEFRA UL, BRI LA C; e fdk
L LR SR C,

2 D XF TR FEFRRe B0, #8J2 LA D, itk
SE L BT LLRESE D,

Zi8r FRIIAT AT % 9 A,B,C, D, , BV Vi
] 40 min, 32 ULIEIE 40 °C WIALETE] 45 min, WIfL iR
JEF 90 °C,

234 BOIESIEY 9 HE 90U BEI A oA Y AR
S T A UE S 0, DA B B AR AR T A
A 2.3.3 4TS B B 0 7 2 L R 2.2 R4S
i P4 AT FU A S e A 18 T2 AR A - B T P T 1Y vk
JE oM 2.66 g/L,B—FEMI U L Ny 0.15 o/, 332 Ui [A]
40 min, 2 YLIEEE 40 °C WAL [E] 45 min, KAk R
90 °C ., TEILSAE T 43 51 LA S 7K B 1) FIBR I 18 R 48 r
VEATHAFE S 56 , 435 59 52 K B 6] Sy 7 min, 10 58 4 8y
6.83 . TEILHAE T 25 4 1FTF A2 7 Y 1 7 (K i 52 ok
WORAT SRR, KR TR, Kok 458 58 3% | BAs
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il

Cagp 2&00 s 2 30/00/

'z”}",\ﬂ?bpm . — // A N .“)
thr . 150.00 25.00 S R
/&Mi”(m) 100.00"20.00 ' e

&6 FRET ] 5 22w iA R
X GGT 4R ICHE3E FL 5 M) 807 (190 N T8 3D 4347
Fig.6 Response surface of the effects between time
and buffer volume on the GGT content

T RST , R 205 £ S5 54 , 7559 0 74 4l 1y
P GGT M I BS54 SR IR TN 3 $5 R 7] L 22 v T
RFR Y e AE 25 14 43 5 S 260 W, 28 min, 240 mL
(10.00 g) ., FEIZIAEIRBUSEMF T, 32 B T GGT 1)

Vol.37,No.13,2016

PEICRIEE] T 7.188 U/g, HELSEEAISMT G 09, X %
B T IR1 I 5 R Sy B S, Sz e Y % PRI 38 X A v
) GGT #2521, 2 GGT MFRE L I 5 2250 5%
PRt T EAEIE S

S 3tk
(1] FRAaAR, AN, BA RE, 5 R RIAY R A4 KRR SR
B R R A [ 1] AR LA H I ,2011,25(3) :40-43.
(2] FR%E, 25, BAF,5F FHFES L RAL K
PR ARG T] AT AR K F 4R ,2011,33(3) :127-131.
[3]Liu C,Zhang J,Zhou Z,et al.Analysis of Volatile Compounds
and Identification of Characteristic Aroma Components of Toona
sinensis ( A.Juss.) Roem. Using GC-MS and GC-0O[J].Food &
Nutrition Sciences,2013,4(3) :305-314.
[4]Jia—Xiao L, Kirk E, Xian—Wen G, et al.Identification of (S,
S) —vy— Glutamyl - ( cis— S—1 — propenyl ) thioglycine, a Naturally
Occurring Norcysteine Derivative, from the Chinese Vegetable
Toona sinensis [ J | .Journal of Agricultural & Food Chemistry,
2013,61(31) :7470-7476.
(5] FBARSR, 3] A3, F AU, 5 y— 2 R B4 AR B 6 12 T AR
R BE[T] A e & BT Ik ,2009(9) :105-110.
[6 ] Mehdi K, Thierie J, Penninckx M J.gamma — Glutamyl
transpeptidase in the yeast Saccharomyces cerevisiae and its role
in the vacuolar transport and metabolism of glutathione [ J ] .
Biochemical Journal,2001,359(3) :631-637.
[7TIR A, EXL, F A F 5 A5 K IR kA 0l o Bk
A B- LB FEEAGART[T]. £ %4 5,2006,27
(1) .47-50.
[8]#HL T y— & BE 35 Ik B B 5 2 R B AL AR AL B R AR R
[D].J" &) A% %1%,201L
(9] B#A#r, ¥4, R, % A Box-Benhnken % i £ 14
#EEK M TE[)] A T k,2011(9) :32-36.
[10] 3, 2 BAF A2 B mh AR EE SE[J] PRV E
%1% B4 £ ,2007,14(3) :44-45.
(1] A0, F 22 R AR, 5 A B ol e A2 s SR Ak 2t B
ey en [ ] A HORE I ,2007,18(2) :360-362.
[12]8my, 2 &, k&L, 5 2 E 8 Ya]] 2hHAE
iR.,2004,15(5) :534-536.
[13] E Kz, R, 5RAL A 5 BT ) 2F R AR & AL A o) e 4%
g e[ )] B HFIR,2014(12) :43-47.
[ 14 ] 4 SCAG R, BRAR 46, 3 ok R o) o A ik PR AL i 8 49
BHe T L[] P B SFIR,2010,10(1) :133-139.
[15] 243, ZME a5 @ik ikl 5 R [J].F Rk x
4R B RAFR,2005,14(3) :236-240.
[16]0ladipo A A,Gazi M, Yilmaz E.Single and binary adsorption
of azo and anthraquinone dyes by chitosan — based hydrogel :
Selectivity factor and Box— Behnken process design[ J].Chemical
Engineering Research & Design,2015,104(C) :264-279.

1111111111 1111111141111 -1 111111111111 1111111111111 1111111111111 111111 -

(b5 225 W)

[17) TS0, TR A5 2 80 B e o KK X570
=) & F e ey [T ] B AR F 4R ,2003,18(1) :13-16.

[18 ] Shifeng Yu, Ying Ma, Da— Wen Sun. Impact of amylose
content on starch retrogradation and texture of cooked milled rice

during storage [ J ] . Journal of Cereal Science, 2009, 50 (2) .

139-144.
[19]4F Rk, KB4, . 5 ARG A R ASTRIL
[J]. A%k % B T 9k 2013,39(9) :83-87.

[20]F# =)antrl £ [M] A7 L TIFEKF &
Bt ,2010:78-89.

(20165 %108 229





