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Effect of raw material ratio on quality of rice sour soup and

optimization of preparation technology of rice slurry
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Abstract: The quality and physicochemical indexes of rice sour
soup, made of glutinous rice, japonica rice and flour, were detec-
ted and the relative correlation with sensory scores were analyzed.

Thereafter, the rice slurry was used to optimize the liquefaction
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and saccharification processes, as the reducing sugar and soluble
solid content (TSS) were taken as evaluation indexes. The results
showed that the highest sensory score was obtained as the raw
material ratio was glutinous rice * japonica ¢ flour 2 : 1 ¢ 1. The
sensory score was positively correlated with viscosity, total acid,
reducing sugar, particle size, protein, TSS, 6* (r = 0. 892,
0.862, 0.861, 0.861, 0.841, 0.822, respectively), while nega-
tively with L * (r=-0.885). Moreover, a very complex relation-
ship between the quality index of rice sour soup with different ra-
tio of raw materials was found. The optimum conditions of rice
slurry liquefaction were as follows: with the addition of liquefac-
tion enzyme of 40 U/g, liquefied at 85 “C for 30 min, at pH 6.
The optimum conditions for the saccharification of rice slurry were
saccharified at 60 ‘C for 1.5 h, with the addition of 1 000 U/g sac-
charification enzyme at pH 5.

Keywords: rice sour soup; quality; rice slurry; liquefaction; sac-

charification
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Table 1 The sensory evaluation index of rice sour soup
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Figure 1
on the hardness of glutinous rice and Japonica

rice (n=3)
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Table 2 Test results of physical and chemical indexes of rice sour soup with different raw materials (n=3)

R/ TSS/ T/ #E/ B/ .
) ‘ a” b BLAZ/ E T
(g+ LY ‘Brix  (10*’g+g ') (mPa-s) gL
1 31.3340.17* 9.5340.12° 1.2540.10° 2.67+0.11* 69.1740.72" —1.88-£0.045 8.9040.15* 13.3240.15" 11.5740.12" 88.5640.32"
2 29.7440.27° 8.804+0.20> 1.124£0.07" 2.4740.12> 71.53+£1.01" —1.9940.01" 6.9140.12> 13.0240.16> 10.58+0.21> 87.24+0.43¢
3 28.48+0.46¢ 8.6740.15¢ 0.9240.08¢ 2.1240.06¢ 73.1640.89" —0.11+0.06* 5.39-0.17¢ 12.6940.24° 9.76+0.32° 84.1240.43¢
4 29.6474-0.32° 8.764-0.13> 1.0540.08° 2.3540.06° 72.324-0.48% —0.840.12¢ 6.0240.21° 12.9440.13" 10.5240.28" 90.364-0.21°
5  28.1340.28¢ 8.531+0.16¢ 0.88£0.03¢ 1.9640.07¢ 74.524+1.21¢ —0.26£0.11> 4.5240.06¢ 12.5340.17¢ 9.2540.15¢ 85.24+0.15¢
6 27.3240.15¢ 8.2540.13" 0.7540.02¢ 1.7340.03¢ 74.86+1.18¢ —0.63+0.09¢ 2.3140.11¢ 12.2440.14" 8.374+0.21" 82.83+0.23f
7 27.7440.18" 8.40+0.12¢ 0.81£0.01" 1.8370.01" 75.99+1.47¢ —1.5540.04" 3.9040.13" 12.41+0.13¢ 8.76+0.05¢ 78.16+0.31"
8  26.8240.36" 8.03+0.10¢ 0.7340.02¢ 1.544-0.03" 77.0241.93> —0.9740.07¢ 1.95+0.04" 12.104-0.03% 8.224-0.285 80.1240.16#
9  26.2840.27" 7.7340.06" 0.7040.03" 1.314-0.04' 77.854+1.36* —0.25+0.05> 1.71+0.08" 12.0240.22¢ 8.0240.19" 75.3340.32

T 1~ KK s Bk s RN 1,15 21,1 3¢

FEARRACER A [ K- Z [l A 2 22 5 (P<<0.05) .

s2:1+1,2:2+1,2+3+1,3+1:1,3:2:1,3

3+ 1;[EH
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Table 3 Correlation analysis of quality indexes of rice sour soup
=L BEVR R TSS B RhEE L~ a’ b* AR
& JFURE 0.861" *
TSS 0.822**  0.976* *
R 0.841* 0.990 * * 0.946 * *
RhEE 0.892**  0.983**  0.961**  0.974**
. —0.885" % —0.979** —0.966* " —0.966** —0.978* *
a* —0.309 —0.599 —0.552 —0.609 —0.570 0.518
b 0.809* *  0.984**  0.967"*  0.986* * 0.976** —0.960**  0.568
R 0.861* 0.993* * 0.963* * 0.991* * 0.991** —0.975** —0.567 0.992* *
Yy 0.862**  0.990* *  0.952* %  0.994* * 0.979** —0.970** —0.539 0.988**  0.995* *
Toox. BEMRP<0.05); % . i FH R (P<0.01),
MNE2 MBS ERE EARERBEEMALGC N 23 KERELIZHE
0.994,0.990) , fal A ¥y i T 77 R = 02 52 IR ﬁﬁéﬁﬂ%ﬁ 2.3.1 P RIK b2 AT KR Ak R R

W o TR B 00 AR P 5 B TR R RORK , LR
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Table 4 Horizontal design of factors for liquefaction

orthogonal test

B AL C ¥tk D & AL S 4t/
JKF A pH
[f] /min g/ C (Ue+g H
1 5.5 20 80 30
2 6.0 30 85 40
3 6.5 40 90 50
2.3.3 IUFSEER ﬁ%{i?ﬂ(%éﬂﬁ A, B, C, D, (AL

HFRI30 min, VR AL IR B2 85 °C, K 1k B %8 & 40 U/g, pH
8 6), BEAT 3 W47 B ik 56 B, OB JRUME & 4 ol
34.26,34.75,34.82 g/L.TSS /3 %I} 8.7.8.6.8.7 *Brix. {f;
T2 5 i H I .

24 KEBUIZMREL

2,41 BREERE b B3 LA KON b el R
60 C.fxi& pH{EN 5. ML BB G B4 Jy 1 000 U/g,
IR IE AR 1.5 hy

2.4.2 A MRYE R R R A R E e R
KFEAE I 7. B3 8.9 AT A SE AL FCR M HE & &
YOG g WAL TR > pH S > Bk B > Bk e
AR T2 A4 BHLIRE 60 °C . pH {4 5. WAL EE 7R &
1000 U/g Ak [a] 1.5 hs WAL TR pH (A WAL I
2 FME A B[] 4 A~ 3800 3 Tl & e 1 s e A AR e 3
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Table 5 Liquefaction orthogonal experiment design and result
o . WERE SR/ (g LD
FE A B c D i 0 m
1 1 1 1 1 25.49  25.01 25.82
2 1 2 2 2 33.43  33.05 33.86
3 1 3 3 3 25.01  24.79 25.38
4 2 1 2 3 32.14  32.53 30.75
5 2 2 3 1 28.61 28.52 28.83
6 2 3 1 2 30.28  30.12 30.48
7 3 1 3 2 26.31  26.06 26.68
8 3 2 1 3 26.43  26.05 26.84
9 3 3 2 1 27.02  27.43 26.86
T 27.98 27.87 27.39 27.07
ko 30.25 29.51 30.79 30.03
k3 26.63 27.49 26.69 27.77
R 3.62  2.03 410 2.26
R6 BUTEEFESF
Table 6 Analysis of variance of liquefying reducing sugar
A2 5 K IR 2V Al By F &
A 60.233 2 30.117  160.170* *
B 20.914 2 10.457 55.615"
C 86.426 2 43.213  229.821* "
D 43.186 2 21.593 114.837*
Sz 3.385 18 o.1s8s
Js¥ill 21 820.066 27

T Fooscas =3.55,Fogeas =6.015 * » . H 3 AHIE(P<C0.0D),

85- S11
T, 801 H10
w750 R
i 2 1923
41 5 70+ <@
S 4825
= L 65 3
}V?_J E ,7 3{‘§_:
TS 601 X S
2 —e— WS | P
e S55r ¢ —a— [ E Y
50 | | | 1 |
Y735 4.0 45 50 5.5
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90 q13
5 80L a a a 12
. S
g 2 111 £
& 70 =
£ 3 110 2=
=% 60 , i
g . 7T oEE
T so- —e— e |
= —a— [ EVEE TR
40 Il Il Il Il Il
05 1.0 15 20 25
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Saccharification time/h

(d) Btk

TR AN [F] 278 A W) K OF Z a0 5 3 1 25 = (P<<0.05)
B3 BrErEiABsR

Figure 3

Single factor saccharification test results (n=23)
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2.4.3 WIUFSEE  WRAERZEKFELE AB.C.D, (FEfk
A fA] 1.5 h, AL L BE 60 °C . Mifb g ¥ & 1 000 U/g, pH
8 5), 47 3 WO AT B ik 55 55, 38 RO & & 4 e
84.37.84. 69, 84. 44 g/L. TSS 4 %l % 11. 7. 11. 6.
11.8 “Brix, i 73 8 iy HAb 5041 .
3 gk

TR 58 T OREOR REK | = A TR B EL X OR TRV i TR
PR 52 0 A3 BT T b BT 8 A 22 18] 199 A G 4 I XK 3 48 T

x®7 BUEXTHKEERKEEIT
Table 7 Level design of factors for saccharification or-
thogonal test
KT A%ﬂc CHifemg s mes/ D REfbnd
g/ C (Ueg™H i}/ min
1 55 4.5 900 1.0
2 60 5.0 1 000 1.5
3 65 5.5 1100 2.0
8 BUEXRBETEER
Table 8 Design and results of saccharification

orthogonal experiment

FEE A B C D

1 i

1 1 1 1 1 71.23 71.04 71.62
2 1 2 2 2 82.13 81.73  82.62
3 1 3 3 3 70.02  70.27  69.83
4 2 1 2 3 80.40  80.83  80.18
5 2 2 3 1 83.43 83.19  83.73
6 2 3 1 2 78.76  79.28  78.91
7 3 1 3 2 74.32  74.63  74.18
8 3 2 1 3 76.21 76.33  76.13
9 3 3 2 1 73.23 73.81  73.34
k. 7450 7538 7550 7607
ko 80.97 80.61 78.70 78.51

74.16
6.45

ks 74.69 75.96  75.58

R 6.47 3.20

®9 BUTERBEHAESH

Table 9 Analysis of variance of saccharification reducing
sugar
7 5 R YA W2 m BB HUr F 8
A 244.00 2 122.00 1 469.828* *
B 211.33 2 105.67 1 273.024**
C 53.80 2 26.90 324.054
D 44,29 2 22.14 266.777 " *
"""" % 143 18 o008
sl 159 174.76 27
t Fooscas = 3.55, Fooreas) = 6,015 * x. & 8 F M

& (P<<0.01),

E FEEHELMRBIGROZMEXEGHNE T ZML
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