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Abstract

For reasonably determining the parameters of saccharification technology for extrusion cooked rice
used as beer adjunct, influence regularity of the parameters of saccharification technology was studied
through experiments. These parameters included saccharification time of 65°C , saccharification time of
71°C, the add content of thermostable a-amylase. The indexes included the recoverable ratio of wort
extract, the iodine value of mash and the ratio of starch residues in adjunct. The research results
indicated the recoverable ratio of wort extract for extruded rice was 76.25% , the iodine value of mash
was 0. 15, the ratio of starch residues in adjunct was 0. 52% , when the saccharification time of 65°C was
60 min, the saccharification time of 71°C was 15 min, the add content of thermostable a-amylase was
2.1 mL. In addition, it was proved that the extruded rice could be used as beer adjunct with the chemical
analysis of mash.
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Mg B -TRE A5y e RS oy S s L oD o I A P iE
0 {5 P2 90 v 28 5 s 2 2T 70 20 W A 18 ROR B 453 IR
SEMRALIE R o BT L, 5 He 2 28 MUI B X (9 12
VB T A 11 ) R 56 4 T DA o

1B S % 5 18 T 1 BF 9 B s 28 A8 ROK LT il
FOREAL 22 ook s AL i 72 9 R iy, LA g 3% I
FAR Bl A L B B RS B

1 HBS5HE

1.1 FEG&54H#

PR R B L B AT B, A 7 R Dy 100 ~
150 kg/h M2 A755 3 4 0 ~ 1 200 v/min, £ # 1R E N
0 ~300°C JEZ ] i ,

K W T 10 2R TS T FSCORR it 117 375, DR 32
g3 (BLi 350 K8 11.2% G i 7. 2% , kK Ak
B TT. 8% o FYHZEA K F SCHR[4 ] AR L7 ] i)
% Hes 7% 2 MU AR k. R 22 2R K
MW (B Z T A7), 5 B 2 28 (T MO
JUHRAE) o VRAST E I o-TE R B NOVO A F] AR 7,
7720000 U/mL,

L2 R FHE
L2.1 Jp#orik

ZUTH R YU AR SCER [ 10 ] A OG5 i
HEATIZE o 22 1T (0 BB 4 SCHR [ 11 ] 1A ¢ Jr ik i
AP sE o U8 B E R & % GB/T 16287—1996
M)A T EHEATINE o KoK S K H 4% GB/T 5497—
85 bR Iy ik %E o H F ik GB/T 6432—94 fr
HEDT M E o MR & BRI - BAREDE o o-2
FERH B =W R 2 . (4R EBC IEE . BR
e H AL RE YE D AE o TBA 2430606 BETHE D AE o
1.2.2 kb yE by ik i R

HORH UE K 5k B R A O

n:ﬂ%i;ﬁ%dm%
Krp om,—— B UEE T, g
w, —— 1 55 Y v ) R I AR 4B, %

m,—25 A g T i, g
w,—2% [ IR B 08 9 U R K, %

my—— R T i g
w; —HRE A BE R IR R 2 5, %
1.3 mBUIZRE
Y 25 2 ROR iR s AL T2 T
IR R 163 g B B OROK By BE Y 70 g R OK
932 mL, 7K itk 38C OB, #8034 f) 0 5l -9 B

Biio UL A4 38°C 83 I BEPE 15 min; F 7R &
A8C , {3 iEL I 4 60 min; THE E 65°C , {35 I Bt B¢
65 min - H i 2 71C, 435 3 BEHE 10 min; i J5 T
L 78°C K 2 T A

PSSR L S L T S
KKHBITEY 70 g FIsK 315 mL, 7K i 60°C Bk, 1% i
R AT U o VE Y M A TR 60°C {4 i
FEFE 10 min; AIELE 90°C {410 I 16+ 20 min; FFF
2 100°C , {335 BE bk . [RIBE, B2 25 163 ¢ vk
617 mL, /K it 38°C £k}, I B Ak B2 W £ 35 9F: B £¢
15 min; 48 J5 , BOR AL 29 1/3 THiE 2 100°C I 44 i
10 min ¥ 1k BB 500 16 B 00 TR 4, 08 A B THIR
7 A8, I I il HE 60 min; TR A AL BB 5
ZARA IR A PRI R T I B 65°C IR O B 1
65 min; FfTH & E 71°C, 438 I BEHE 10 min; i J5 T
W2 78°C 4 HE I R RGL U

25 R B HEAT 5 UK B R, 20 ) B 45 At 1 2
ZERY RN, SR 5 i R R BB AL T 2T AL B L
25 FOW 2 v BB TR
1.4 R5i&t

BFSE S B, o 4% T 28 28 K WU el el i o it
Ko AN VR A S 52 Al BB R A T RA A
Oy S AR FE A - TE WY I K SN L oY A
(A T, BIVBA Y A TE oV W I B0 R JEE T1°C 5
BT 24 1y o ] ) Rl , S i {68 20 5% TR 2 2 T A Py K
KR, — WAL, FE 0 W AR SR TG (B
SERBAL IR AN e R A T R4
KYE B-VEMEEAOME T . PR A R P R R 165°C
WAL ] X, 71°C A I ) X, 1 o3 A 7R o
X, R FH U IE S 4 4 BT BEAT IR R W 5T, % 4K
EFREOMIR S R D 2 WEE R,
B Z kP mE 1 .

x1 EARKFEHG

Tab.1 Factors and levels of experiment

K
X, /min X,/min X;/mL
-1.682 40 5 0.91
-1 48 9 1.40
0 60 15 2.10
1 72 21 2.80
1. 682 80 25 3.29
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2.1 RERHESHKEER
I S A5 RN 2 iR . ] REDA 3 ik
P2 PR B R . B x, v, g A3 XX, A
X R OE ) S B (L, % 3 6 PR 3% 0 34 2% A3 48 B 52 il B
CASIEVEY R )
Y, =76.700 +0.570x, +0.419x, +0. 061, —
0.312x] +0. 025x,x, +0. 032x,x, — 0. 364x; —
0.003x,x, +0.197x; (a =0.05) (1)
Y, =0.153 = 0. 018x, —0. 045x, — 0. 006x, +
0.070x; +0. 019x,x, +0. 001x,x, +0. 020x; +
0.009x,x, +0.007x (a =0.05) (2)
Y, =0.52 -0.05x, -0.07x, —0. 02x, = 0. 01x;
(a=0.05) (3)
it REDA AR50 e mlH I #2 (1) ~ (3),
R2 BUIESYINETEEREMORRHRER
Tab.2 Arrangement and results of experiment for the

influence of parameters of saccharification technology

on observed indexes

\ i PR
ff W ox WWE 5 B
T Y, /% PORY, /%
1 1 1 I 7718 0.14  0.35
2 1 1 iy 76.83  0.14  0.43
3 1 -1 I 7629 0.19  0.49
4 1 -1 -1 76,19 0.21  0.54
5 -1 1 I 7570 0.16  0.46
6 -1 1 -1 7574 015 0.52
7 1 -1 I 7517 0.27  0.60
8 1 -1 -1 7494 0.31 0. 65
9 1682 0 0 7696 0.15  0.40
10 -1.682 0 0 7528 0.17  0.56
11 0 1682 0  76.82 0.13  0.34
12 0 -1.682 0 7512 0.26 0.6
13 0 0 1.682 77.61 0.15  0.47
14 0 0 -1.682 77.51 0.17  0.53
15 0 0 0 7638 0.15 0.5
16 0 0 0 7704 0.18  0.49
17 0 0 0 7631 0.14  0.50
18 0 0 0 7699 0.17  0.49
19 0 0 0 7638 0.14  0.52
20 0 0 0 7724 0.16  0.48
21 0 0 0 7703 0.14  0.58
2 0 0 0 76.84 0.15  0.54
23 0 0 0 7599  0.15  0.56

%, N 1.02,x, N 0.60,x, H1.682 Y, Jy 77.80% ;
%, N —-0.90,x, & 1.682,x, K -0.52 it Y, K
0.12;x, Jg 1.682,x, Jj 1.682,x, H 1.682 [t ¥, Ny
0. 19% . WAL 7 45 TN 30 25 B3R AR i [ 1 BT ik
RN 3 PR,
RI3 FERABBEHBELIZEIEZSHED
B F Rt
Tab.3 Factor contribution ratio of main parameters

of saccharification technology for extrusion cooking

riceused as beer adjunct

B AR bR X, X, X,
L ES 1.828 1. 824 0.679
g 1.857 2.524 0.917
kLR AR R 1.260 1. 480 0. 890

Sl NS SURT S R A A L R TR (T

XFF R AR (L)

x, =0.60,x, = 1. 682 [

Y, =f(x,) = =0.312x] +0.637x, +77.475
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Y, =f(x,) = —0.364x; +0. 440x, +77. 667

%, =1.02,x, =0. 60 i}

Y, =f(x,) =0.197x3 +0.092x, +77. 091
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x, =1.682 x, = —0.52 i}
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x, = -0.90,x, = —0.52 i}
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Tab.4 Analysis results of wort

P i ZiP NS KA IR AL KK
Mk 2 HORL T
3 /g (100 mL) ~! 9.47 8.70
WHE/(°P) 11. 047 10. 892
1 (k) 0.44 0. 44
pH fH 5.41 5.21
BES AR b L 1.0.23 1:0.28
JAR/g-mL ! 1.00 0.90
o-%/mg-L"! 186 183
i (EBC) 1.48 1.47
TBA 0.213 0.225

Hi e 4 n] R A 2% TR B T R AR ROK
T 75 22 5 1 BBl Ak T 20 P 3 ROR R ) 45
ZE A B R T 22 T i 22 2 R SR S AR L i
HEWE TR VL IITE B AL e O OE 2 R] Ok
Bl 4 F TBA A, BT & IR T )5 %, nlRER i T8 IR K
KERHE 2 TG ROKRSRHAY 28 & T2, B AR T8
i A rp B BB AT DD T 22 T Rl R R AL,
X St PRSP XU S A ) ) 5 22 it At 46 A 19 23 A
GORRAE . NI 7R R WAL 20 2 1R N B B
J I A RO A A 77 1) 22 T 45 6 WIS A 7™ 285K

3 &R

(1) HE L T2 E H SRR 50, 5%
A ROR AT LAAE MU iR 9 B BF e ROK AR AP B 3
Hor il DUAEE AL 3 7 T I i IR, TR A 9 A R A

i

(2) BF 1 2 28 JOR AR WU Gl BLBE A 1 2 9 AL
240 65 C AL ] 60 min,71°C AL [A] 15 min,
o-TEARMFAS N 2.1 mL RS BT L &
TR WA AT 3k 76. 25% |, BLE R K 51 0. 15,
BF He RORARE A 9 3 5% B R A 0.52%

(3) TEBALWE AL 2 B i B He K 5B 615 1
221 B IO A A ML A 7 Y R
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