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Study on Stability of Milk Beer

SHI Jing-lue

(Department of Bioengineering, Jiangsu Food Science College, Huai'an

223001, China)

Abstract: A savory beer-like beverage called milk beer was developed with malt, milk and hop as raw materials. Factors affecting

stability of the milk beer such as emulsifier, stabilizer, salt, and homogenization condition, were analyzed, and the best technologcial

conditions were obtained.
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Fig. 1  Correlation of stability ratio with emulsifier concentration
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Tablel Factors and levels of orthogonal design for compound
emulsifier formula optimization
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Fig.2 Prediction interval in response to comprehensive score
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Fig.3  Contour map of stabilization factor via different ratios of
compound emulsifier
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Table 2 Results of orthogonal test for compound emulsifier
formula optimization

e A B C HLB & LEOVEY
1 0.25 0.25 0.5 11.95 90.93
2 0 1 0 6 79
3 0.75 0.25 0 9.75 95.31
4 0.5 0 0.5 13.2 94.01
5 0.25 0.5 0.25 9.6 90.69
6 0.75 0 0.25 12.1 91.91
7 0 0.75 0.25 8.35 89.42
8 0 0 1 15.4 83.64
9 0.5 0.5 0 8.5 92.38
10 0.25 0 0.75 14.3 88.9
11 0 0.5 0.5 10.7 87.63
12 0.5 0.25 0.25 10.85 93.67
13 1 0 0 11 87.18
14 0.25 0.75 0 7.25 92.83
15 0 0.25 0.75 13.05 85.17
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Fig.4 Effects of salts on stability of milk beer
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Fig. 5 Correlation of stability with stabilizer dosage

5. CMC-Na. PGA. HHER. B
HHATSES, 5 WL, BT MR, PGA T
Fee RAUR U, A5 BT IE A I v T ) AR E RO AR
80% LA by JKEMYE CMC-Na, A e RE il
75% UL b, wRke . R R ILR e R A A
70%~80% ZiAi, HISE —BEH )&, OB & o
2o T I A TR M 1 B 8 SR B A S ) 348 n FC AR e



154 2008, Vol. 29, No.

07

86iltl= XLEHAR

PR, ARAELL 455, LLPGA #1CMC-Na E 4 H kil fa
ERIRAIEA . NHARERURE, PGA NIRNINEIA
F1) 0.3% LLJ5 HAS 5 R BB 7 0= 138 I s A 4 n,

*3 ERBENERKTERDER
Table 3 Codes and levels of factors of compound stabilizer

formula
[K %
T TR
Xo B FAH (%) X2 PGA(%) Xs CMC-Na(%)

-1.68179 0.01591 0.065910 0.065910

-1 0.05 0.1 0.1

0 0.1 0.15 0.15

1 0.15 0.2 0.2
1.68179 0.184090 0.234090 0.234090
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Table 4  Results of central composite test design
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HERE, R T RNES, SiRNEL, FESITR
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MNF 5 1) %5 *ﬁ?&Tu%tﬂ RPIFp >0.1
AR, RYPTIES TGS, 1) DU AR5 R
HIRE LR . ah, F)?ﬁ'rl?qﬂ PGA ff]— I A —

WK Xi Xz Xs R(%)
1 0.050000 0.100000 0.100000 88.45 I CMC-Na [ kI 2, R & IR —
2 0.050000 0.100000 0200000 90.24 I, CMC-Na E@*wﬁ& PGA(L)FI CMC-Na(L) A 1.
oo omono  oxooeo  ooes  UWIBCELH. JURMIAIULHIRGH . X% L
5 0.150000 0.100000 0.100000 87.34 A7 Bl e %%Iﬁ A RE WK 6.
6 0.150000 0.100000 0.200000 90.48 $6  SEBENSEEOERNE
! 0.150000 0.200000 0.100000 94.34 Table 6 Regression coefficients of factors of compound stabilizer
8 0.150000 0.200000 0.200000 93.25 formula
9 0.015910 0.150000 0.150000 95.89
10 0.184090 0.150000 0.150000 96.68 ISES FUERH 4ii%x (5) pfli WEME
11 0.100000 0.065910 0.150000 86.53 RO 31.72 5.7645 55022 0.000261 ***
12 0.100000 0.234090 0.150000 91.45 HAEFALFIL) 37.55 37.2651 1.0078 0.337326
13 0.100000 0.150000 0.065910 90.15 HHAMFQ) -258.67 105.9535 -2.4414 0.034768 **
14 0.100000 0.150000 0.234090 93.86 PGA(L) 483.99 41.1972 11.7480 0.000000 ***
15 0.100000 0.150000 0.150000 98.56 PGA(Q) -1290.34 105.9535 -12.1784 0.000000 ***
16 0.100000 0.150000 0.150000 97.89 CMC-Na(L) 319.36 41.1972 7.7520 0.000015 **=*
17 0.100000 0.150000 0.150000 96.48 CMC-Na(Q) -863.95 105.9535 -8.1541 0.000010 ***
18 0.100000 0.150000 0.150000 98.12 HAFAFIL)FIPGA(L) 2.50 142.2072 0.0176 0.986320
19 0.100000 0.150000 0.150000 97.28 HFLALFI(L)MCMC-Na(L) 88.50 142.2072 0.6223 0.547651
20 0.100000 0.150000 0.150000 98.43 PGA(L)FICMC-Na(L) -376.50 142.2072 -2.6475 0.024416 ***
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Table 5 Analysis of variance of compound stabilizer
SES TR A h SSpapill F 1t p fi =
BIAFIL) 0.0096 1 0.0096 0.0154 0.905964
FEFAMLFQ) 6.0266 1 6.0266 9.7281 0.026282 *
PGA(L) 56.4451 1 56.4451 91.1130 0.000214 *hk
PGA(Q) 149.9652 1 149.9652 242.0719 0.000020 *kk
CMC-Na(L) 5.3772 1 5.3772 8.6798 0.032028 *
CMC-Na(Q) 67.2301 1 67.2301 108.5220 0.000140 ok
HAFALFIL)FIPGA(L) 0.0003 1 0.0003 0.0005 0.982950
A FLAEFI(L) FICMC-Na(L) 0.3916 1 0.3916 0.6321 0.462627
PGA(L)FICMC-Na(L) 7.0876 1 7.0876 11.4407 0.019623 *
AU 7.0139 5 1.4028 2.2644 0.195327
gl 3.0975 5 0.6195
M2 279.0187 19
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Fig.6  Normal distribution of residual error of regression model of
compound stabilizer
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Table 7 Analysis of typicality of response to test codes of
compound stabilizer
ESES EHE AN fiFh A
HE AR -0.005509 0.099725
PGA 0.303607 0.165180
CMC-Na 0.078823 0.153941
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Feg AU R ME, JLANTH{E Ol 98,1441 IL K £3 2]
R AR 6 F04655 0.099725%, PGA
0.165180%, CMC-Na 0.153941%.
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