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, w7l 3), Ls(3%)
36 42 1
3
, pH .
4 Table 3 Experimental factorsand levels
Lo(3%) , ( 2) . .
of centrifugal operation
1
Table 1 Experimental factors and levelsof trypsase goplication A B ¢
/r- min * /min
A B c
1 . 1 4000 5 40
g kg min 2 8000 10 50
1 Q5 36 1
2 10 28 3 3 16000 15 60
3 20 40 5
15
2 151
Table 2 Experimental factors and levelsof L ipase QB/T 3780- 1999
and L actase application 4 7
A B C ,
g kg ! g kg pH
1 Q 01 Q o1 37 152
2 a0z a0 42 30g 20mL 10% NaBO-
3 a 03 Q 03 47
, 20 ()
4
Table 4 Sooring standards for sensory quality of the product
40 51 5mm
52 63 < 6mm 4 mm
64 75 < 4mm 3mm
7.6 87 < 2mm 2mm
88 10 1mm
153 141 , )
Q1g, 10% NaBO~ ) 5
20mL , 50mL, ( 5 : )Ra Rs Rc > Re(
L ) 1 )l b
443 'm 2)Ra > Rc> Rs,
S=A X 1000x T (D) ) 3)kas < Kaz < Kau,
S— s A— ;s T— , , ,
L = 50'_81 X 100% (2) ’
So , , , A ks>
L — ,%:; So ; < ks1 < kss,
S, [11,13]
154 ; ,
Img, 1gKBr,
(18] , 5)kes < ke
155 < Kei, ) )
6) k , ABLs
> ) ) )
As 3 )
21 , 5789 , 789
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, 5 : 1 0g/kg, 38 5min
(A B:C3) )
5
Table5 Resultsof L+(3") orthogonal experiment on trypsase aoplication
A B c D
( g kg ( ) ( min) (D) x 10mPa- S %
1 1(Q 5) 1(36) 1(1) 1 30 3 70 2
2 1(Q 5) 2(38) 2(3) 2 26 4 69 4
3 1(Q 5) 3(40) 3(5) 3 24 7 68 9
4 2(1 0) 1(36) 2(3) 3 11 6 66 7
5 2(1 0) 2(38) 3(5) 1 65 65 8
6 2(1 0) 3(40) 1(1) 2 18 1 67 3
7 3(2 0) 1(36) 3(5) 2 a8 218
8 3(2 0) 2(38) 1(1) 3 22 271
9 3(2 0) 3(40) 2(3) 1 11 13 5
K1 8l 4 427 50 6 379
K2 36 2 351 391 45 3
Ks 41 43 9 320 385
ki 271 14 2 16 9 12 6
ka 121 11 7 13 0 15 1
ks 14 14 6 10 7 12 8
R 25 7 29 62 25
22 3)Kszs> Kg2> Kai, ,
) ) Ka1> Kaz> Kaz Q01
, 6 a/kg , 4)
6 , 2 ABL: 9 ABC
Table 6 Resultsof L s(3") orthogonal experiment .9 ' A ' '
and analysis of variance on L ipase and L actase application
0" c D ABCz a 01 g/kg, Q 03
H
fo k) Jokgy O C ) g/kg.pH 4 2
1 1(a o1) 1001 137 1 74 53
2 1(a 01) 20002 2(42 2 92
3 1(a 01) 3(@03) 3(47 3 81 143 , ,
4 2(a 02) 1(Q01) 2(42) 3 71 7
5 2(Q 02) 2002 3(47) 1 69
6 2(Q 02) 3(03 1(37) 2 84 7
! 3(0 03) 1@oy  3(47) 2 55 Table 7 Resultsof L +(3*) orthogonal experiment
8 3(Q 03) 2(002) 187 3 86
9 3(a 03) 3(Q 03) 2(4 2) 1 Q1 of centrifugal operation and analysis of variance
K1 24 7 200 244 234 A B c
K2 22 4 24 7 254 231 ( ( ( D
Ks 232 256 236 238 Jeomine ) im0y ) /%
a9 6 03 5004 Q08 1 1(40000 1(5) 1(40) 1 105 683
2 2 2 2 2 1(4000) 2(10) 2(50) 2 188 675
Q46 302 2502 Q04 3 1(4000)  3(15) 3(60) 3 181 678
E 115 7155 6385 4 2(80000  1(5) 2(500 3 300 666
“Foos(22) = 19, Foau(2 2) = 99 5 2(8000)  2(10) 3(60) 1 321 662
6 2(8000)  3(15) 1(40) 2 220 659
7 3(16000)  1(5)  3(60) 2 454 651
6 1) Fc> Fe> Fa>1 Fa< Faos 8 3(16000)  2(10) 1(40) 3 468 648
9 3(16000)  3(15) 2(50) 1 517 642
Fe > Foos Fc> Foa pH K1 47 4 859 853 943
, pH K2 90 1 977 1005 922
Ks 143 9 978 956 949
, 2) pH 15589 312 402 138
(- 131 pH : pH 2 2 2 2
‘ 779 5 156 201 Q7
, ) , F 1113 6°* 223° 287
Kec2> Ke1> Kes ,pH 4 2 “Foos(22) = 19, Foor(2 2) = 99
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Processing technology for pur ifying casein made fram Y ak" Qula"

Yu Qunlil, Gan Bozhongl, M inW enxiangz, Hou Xiaodong2
(1 College o Food Science and Engineering, Gansu A gricultural U niversity, L anzhou 730070, China;
2 H ualing M ilk A rticle Group Canpany  Gansu, Gannan, Gansu 747000, China)

Abstract: Themain reasons for the low quality of the traditional Yak Qula’ casein are the oxidation of fats and
high contentsof mpurity. The influencesof enzyme agents and centrifugal conditionson the product quality w ere
researched by using Ls (3*) orthogonal experiment with the mproved technology. The results show that the
optimal using conditionsof enzyme agentsare asfollow s the teanperatureof the liquid material is38 , pH value
is4 2, the concentration of trypsase is1 0g/kg, reacting time is5min, the concentration of lipase isQ 01 g/kg
and lactase isQ 03 g/kg; and the optimal centrifugal operation parameters are that the peed of rotation is 16000
r/min, time is 10 min, temperature is 50 . The centrifuging method and enzyme treatment could not only
remove the fat, lactose and the mpurity in the liquid material, but also obviously mprove the oluble visoosity,
the oolor and the snell of theproduct The infrared gpectrum scan show that the quality of the product excells the
quality of traditional products

Key words Qula casein; trypsase lipase lactase centrifuging; technology
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