Analysis of Milk Component in Food Preparations (1)
Electrophoretic Determination of Milk Protein in
Mixture of Milk Protein and Soy Protein

Kunihide YAGASAKI and Tokinobu KATO
Central Gustoms Laboratory, Ministry of Finance
531, Iwase, Matsudo-Shi, Chiba-Ken, 271 Japan

A method of determination of milk protein in the protein mixture was studied by
electrophoresis with a thirrlayer of 12 SDS polyacrylamide gel (1 mm thick)
using a tris-HCI buffer. Gels were stained with 2 amido black 10 B in 50
methanol and 10  acetic acid. The electrophoretograms were traced by zigzag
scan densitometry at 525 nm.

Milk protein content in the mixture of milk protein and soy protein was
calculated from the relationship between the band intensity ratio of key
bands(one of the band of soy protein and the bands of casein or B
lactoglobulin) on the electrophoretogram and concentration of milk protein.

The coefficients of variation for the casein, soy protein and [ -lactoglobulin,
soy protein was 2.3  or less, which make this precise enough to be useful in
determination milk protein in imported high protein food preparations based on
soy protein and milk protein.

Received July 4, 1985

271 531

107



108

30

“ Protein powder”

@ B
(©))

21.07

2,3)

2

26 1986
(3) M2
(4) 4 A B
C D
@ 5 6 mg/ml
88.6
86.3
A 62.1
B 35.8
C 83.7
D 84.9
B 98
()] 10mg
2ml
(6)]
i
56.5mg 10ml
B 25.5mg 5ml
1159mg 10ml
0
20:80 30:70 40:60
B 0.4ml  0.6ml  0.8ml
0.8ml 0.7ml 0.6ml
0.8ml  0.7ml  0.6ml
@ B.P.B

100 1

4)

)



44 .4¢g
1.2g 100ml
2
1) 1.5M
18.15g 6N pH8.8 100ml
i) 0.5M 6g
6N pH6.8 100ml
(3) 10 SDS
SDS 5g 50ml
(4)
0.2g 2ml
(5)
12¢g 56g SDS 2g 21
(6) 5
10 B 10g
500ml 100ml 400ml
(7)
250ml 70ml
11
(8
SDS 1g 1ml
20m1 0.5M pH6.8 2ml
100ml
(9 BPB
BPB
N/100 1 2
3 4
(10 3
15ml 500ml
(v

SJ 1060  SGD

(12)
CS910

109

(Gh]
12 Imm
8.1ml 1.5M
pH8.8 7.5ml 13.8ml 10
SDS 0.3ml 0.3ml
TEMED N N N' N
0.03ml
(2)
1.1lm1 0.5M
pH6.8 2.5ml 6.2m1 10 SDS
0.1ml 0.1ml
TEMED 0.01ml
3
TEMED
20
4 5
5u1
2
5
26mA
5mm
3



110

2A

Fig.1

30
10

525nm
1.25% 1.25mm

10B

30

700nm

(-) (I)rigin v ] BPB (+)
Fig.1 Profiles of electrophoretograms of pro-
tein
Wave length : Sample 525nm, Reference
700nm Zig-zag scanning densitometer with
linearizer =~ was used to trace the
elrctrophoretogram.
(1) B -lactoglobulin, (2) Casein,
(3) Soy protein
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Tablel 2
S1
35 65 S2 25 75
0.999 1.000
Table 1 Recovery of casein from standard

mixtures

recovery of casein (%)

No. 31 2 Regression equations
1 99.1 98.5 Y =1.6526 X +0.2609
(r =0.99995)
2 102.1 100.9 Y =1.5333X +0.3824
(r=0.99948)
3 100.9 99.2 Y =1.2240X + 0.5674
(r=0.99907)
4 100.1 99.7 Y =0.7850X + 0.6624
(r=0.99993)
S 101.4 101.1 Y =1.5911X + 0.0957
(r =1.00000)
Mean 100.7 99.9
St.D 1.04 0.99
C.V (%) 1.03 0.99

Standard mixture : S1 (casein : soy protein=35 : 65)
S2 (casein : soy protein=25 : 75)
Y : concentration of casein (  or mg)
X : ratioof band intensity

1 coefficient of correlation

Regression equations were obtained from each

different gel
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Table 2 Recovery of B -lactoglobulin from
standard mixtures
recovery of g-lacto-
No. globulin (%) Regression equations
S1 S2
i 1024 96.6 Y =0.8478X + 0.6315
(r = 1.00000)
2 99.9 103.6 Y =1.2077X- 0.3623
(r=0.99991)
3 98.4 99.5 Y =1.2169X — 2.9248
(r =0.99980)
4 98.1 1014 Y =1.8085X — 1.0286
(r =0.99992)
5 99.4 99.3 Y =0.5752X +0.4232
(r =0.99915)
Mean 99.6 100.1
St.D 1.53 2.33
CV (%) 1.53 2.33

The compositions of standard mixture S1 and S2 are
the same as cited in Tablel

Y : concentration of B -lactoglobulin (  or mg)

X : ratio of band intensity

1 : coefficient of correlation
Regression equations were obtained from each

differentgel
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Table 3 Determination of milk protein in
imported food preparations
Imported Content (%)
food Milk protein —————1— Whol " 1mm
prepara- (Added) . B-lacto- ole mi]
tions Casein globulin protein (%)* SDS
A Caseinate 34.3 = 34.3
B Skimmed milk 12.8 - 16.6
C Whey protein - 21.4 34.2
D Casein/Whey 9.8 3.4 14.9

protein

Coefficient of conversion from casein content to

skimm edmilk protein content and from

B -lactoglobulin content to whey protein content are

0.768 and 0.629, respectively (See to Reference 6).

1) “ 59 9 7 59 215
2) 12 11 1972
3) 24 51 1983

4) 11 43 1977

5) 187 1976

6) 36 1975

1986

59 7 23
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