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Reseach of Freezing Point Regulators of Crucian Crap Block

HAN Li-ying, ZHANG Min"
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Abstract:In this manuscript, the effect of different freezing point regulators on the the crucian
crap block freezing point was investigated and optimized through the response surface design.
The optimum conditions described as follows: sorbitol content 1, 74%, calcium chloride content

5.15%, sodium chloride content 2. 13%. with the optimum conditions, the freezing point of the

crucian crap block decreased to —1.6 C.
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Tab.1 Selection of diffent freezing point regulators and Con-

ntration

R A o h— B (£(300+20) . 8 *
MNEFER 2.5 cm, ERBAY 30 g W E Sk, G KAATH RSB/ %
KERYIRSE, HAEEC 1.0 1.5 20 3.0 -
L2 7k TR 1.0 2.0 3.0 5.0 7.0
1.2.1 #rEREHMNE BMERSFIEEE LB 05 10 2.0 3.0 _
HHRKARATRAEREPBBELILBREEHT. ¥

, A 1.0 2.0 3.0 5.0 7.0
HABYIESRHEAGTHINAPOL,FATE
SR B R HE BT ARG R VK A U AT R Eim 1o 20 30 5.0 -
ZEuK s, HER L0 2.0 30 5.0 -
1.2.2 REAKEAPHZE Rt e xERE
H¥h AT RBEBNHEARKESBEENE 2 #R54#
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®2 FRABERBREARENAERAIBREALR

Tab,2 Impact of different of leachate and concentrations to the freezing temperatures of crucian carp block

VCHBRRE FEERIZHE WHBEBRZE AEBERBR SIS R BERERRE
EE K& & Y, 41 54 ., §=1 RE KA 53-8 K 58"y K&
¥/ BE/C S%/% BE/C SH8/% BE/C H8/% BE/C S8/% BE/C H%/% BE/C

—0.5~ —0. 4~ —0.3~
1.0 ~0.4 Lo —0.4 0.5 o6 1.0 —0.4 1.0 Zos 1.0 oA
—0.6~ —0. 3~
1.5 -0.3 2.0 —0.3 1.0 o7 20 —0.4 2.0 —0.7 2.0 o
_ _ —0. 4~ —0.5~
2.0 —-0.4 3.0 —0.7 2.0 .0 3.0 0.5 8.0 - % 3.0 s
—0. 6~ —0. 3~ —0.5~
3.0 ~0.4 5.0 -1.1 3.0 —0.4 5.0 o7 50 Cola 50 o6
—0.4~ ‘ _
- - 7.0 Zos - - 7.0 -0.6 - - -
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AR, MALE RLBBT NG F.FUBRAA
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BE. BRBRAERSBEARRE, 8 50K 58 E
FefRp BB AR R, 120 226 B S 1045 vt 8 40 Bk 1
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Y b SR K AT 4R T R P 500 AL R
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AR LEH.
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Tab.4 Experimental design and results

BATRRITERABARENERY. R®s n z z
221 BEAPSAR BELSEENRRS ) - ] 5 .
REBLE. LG ALPENTRHEER,
S RIBUK I, #47 = B E = K F 5 T 5 57 3% z ~1 ! 0 —1.3
B, URMARANKSENTFRER. BHERER 3 1 —1 0 -1z
ZR.RRERRENME., #TPO0HAAERRIT 4 1 1 0 -1.3
(BD.HPELR 1~12 BIFELE,13~15 FF.0 5 0 -1 -1 —1.4
IRUBINLRRE, FRBREESAKFRITR
ﬁ 7 6 0 —1 1 -0.9
®3 BEXAER 7 0 1 —1 —o.7
Tab,3 Table of factor and level 8 0 1 1 —1.5
K BRAR R4 9 . 0 -1 16
ACLZ®E, %) B (MALEE.%) CURMLM, %)
1 s . s 10 1 0 -1 —1.5
0 2 5 2 11 -1 0 1 —1.4
1 2.5 6 2.5 12 1 0 1 -1.2
13 0 0 0 -1.6
2.2.2 EBEHBLER WILFEEQL.ELS
(BYFIEALH (O MEMB M TSRz, =(A— 14 0 0 0 —1.6
2)/0.5,z,=(B—5)/1,2; =(C—2)/0.5, L\ & & £ 15 0 0 0 —L7
KEGERWFEHEIWNE y, EREITRAE
rS FESHR
Tab.5 Analysis of variance
R § YA A # F Prob>F
o8] 9 0. 946 833 0. 105 204 4,818 49 0. 049 052
X, 1 0.011 25 0.011 25 0.515 267 0.504 998
X 1 0.001 25 0.001 25 0.057 252 0. 820 392
X, 1 0. 005 0. 005 0. 229 008 0. 652 454
X, * X, 1 0. 006 41 0. 006 41 0.293 6 0.611 187
X, * X; 1 0 0 0 1
X, % X, 1 0.002 5 0. 062 S 0.114 504 0.748 82
X, * X, 1 0. 431 026 0. 431 026 19. 74163 0.006 745
X, * Xs 1 0.422 5 0,422 5 19,351 15 0.007 028
X; * X, 1 0.102 564 0.102 564 4,697 592 0.082 414
mE S 0.109 167 0.'021 833
BiRE 14 1. 056 R*=0. 896 6
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Fixed levels: 8 1% #1=0
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Fig. 1 Response surface plot showing effect of sorbitol

and calcium chloride impregnation concentration

on freezing temperatures

Fixed levels: L 3¢ B=0
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Fig.2 Response surface plot showing effect of calcium

chloride and sodium chloride impregnation con-

centration on freezing temperatures

Fixed levels: 8 L #=0
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Fig.3 Response surface plot showing effect of sorbitol

and sodium chloride impregnation concentration

on freezing temperatures
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