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Analysis of Casein Hydrolysates

Yuichiro TSUMITA*, Toru MIURA*, Nobuyuki IWASHITA*, Chitoshi HINO*, Emi TSUJI* and Tsutomu KUMAZAWA*
*Tokyo Customs Laboratory
2-56, Aomi, Koto-ku, Tokyo 135-8615 Japan

The degree of hydrolysis of casein hydrolysates prepared in our laboratory and those purchased from manufacturers was
evaluated. The hydrolysates were prepared under controlled temperature and reaction time by using several enzymes. We
determined a-amino nitrogen content, total nitrogen content, average peptide chain length (PCL) and molecular weight
distribution by size exclusion high-performance liquid chromatography (SE-HPLC) in casein hydrolysates and carried out
qualitative examination of proteins by precipitation reaction. From the results obtained, it was found that it may possible to

evaluate the degree of hydrolysis objectively by determining average peptide chain length and molecular weight distribution.
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Table 1
Table 1 Hydrolysis condition for casein solution
pH 0 15 25 37
Protease 7.0 1h 1h 1h 24h
Papain 7.0 lh lh 0.5h, 24h
HP1090 Agilent Trypsin 7.0 1h 1h 0.5h, 24h
TSK-GEL G2000SWx;.  7.8mm><300mm Pancreatin 7.0 1h 1h 1h, 24h
Pepsin 2.1 lh lh 0.5h, 24h
220nm
0.5 ml/min
(pH 2) / /
=67.5/32.5/0.1
1 ml
Lambda 12 PERKIN ELMER
10% 100 pl
560 nm
KJEL-AUTO
Lambda 12 PERKIN ELMER
1% 500 pl
425 nm
M
04g 2- 15 ml
0.78 g
A 76 mg 225M
1.79¢g 1000 ml 10 mM
pH5.10 5ml B
pH 7.0
2g  500ml 10 mM
pH 7.0 500 ml
1000 ml 10 mM pH 7.0
@
2 mg/ml
150 mg 100 ml
2,4,6,8,10ml 100

M



ml
3)
1.0 ml 1.0 ml
15 60 %
50 ml A= 570 nm
30
10 ml 300 60
400 140
D.2)
1)
100 mmol 6.18 g 2N 25 ml
1000 ml 0.1M pH9.2
038 ¢g 100 ml
30mM
TNBS 5% 0.1M 1:24
0.2 %
@
2ml 50 ml
0.5 ml 0.5 ml
Iml  2-
40 ul 110 24
20 ml
3)
150 mg 100 ml
1,2,3,4,5ml 100
ml
“
0.1M pH9.2 7.0ml 10ml
1.0 ml 50
0.2 TNBS 1.0 ml 30 mM 1.0 ml
50 25
20 A= 425 nm
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Table 2
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Table2 Molecular weight marker for calibration curve

25

50mM

Compound Molecular Weight
Albumin 66000
Carbonic Anhydrase 29000
Cytochrom ¢ 12400
Insulin Chain B 3496
(Pro-Pro-Gly)io 2530
Neurotensin 1673
(Pro-Pro-Gly)s 1274
Angio tensin [V 775
Fibronectin Active Fragment 433
Gly-Gly-Gly 189
Gly-Gly 132
Gly 76

Fig.1

Elution Volume/ ml

Fig. 1

Effect of acetonitrile concentration for retention volume of amino acid.

Acetonitrile concentration: ((J) 20%, (@) 30%, (A ) 32.5%, () 35%, (mm) 45%
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A=220 nm Fig.3 SE-HPLC of commercial casein hydrolysate.
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Fig.4 SE-HPLC of casein hydrolysate. (protease)
Casein } . } Vi
15C, 1h A
Fig.2 25C . 1h A
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= 14k Fig. 5 SE-HPLC of casein hydrolysate. (papain)
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Fig. 6 SE-HPLC of casein hydrolysate. (trypsin)
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Fig.7 SE-HPLC of casein hydrolysate. (pancreatin)
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Fig. 8 SE-HPLC of casein hydrolysate. (pepsin)

Table 3, 4

Table 3 Results of qualitative examination of proteins by precipitation reaction
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Table 4 Results of qualitative examination of proteins by precipitation reaction

TCA  (NH)SO, NaiSO, ammi
Casein Protein
Casein peptone =+ Peptone
Casein Hydrolysate Amino acid,
(HCI) Peptide
Casein Hydrolysate Amino acid,
(H,SOy) Peptide
. Milk peptide Peptone
Protease
0 ,lh + + Proteose
15 ,1h + + Proteose
25 ,lh Peptone
.37 2h + Peptone
Papain
15 ,1h Protein
25 ,lh Protein
37 ,0.5h Protein
37 24h Protein
Precipitate == Turbidness No change

TCA  (NH.»SOs Na,SO, Tgrfi‘éc
Trypsin
15 ,1h Protein
25 ,lh Protein
37 ,0.5h Protein
37 ,24h + Proteose
Pancreatin
15 ,1h Protein
25 ,lh Protein
37 ,lh Protein
37 ,24h + + Proteose
Pepsin
0 ,lh Protein
15 ,1h Protein
37 ,0.5h Protein
37 ,24h + + Proteose
Precipitate == Turbidness No change
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AN/TN
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Average Peptide Chain Length
Fig.9 Relationship between AN/TN and average peptide chain length.
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8 9 10ml 2700 6000

Fig.13



28

PCL 8
9 ml 6000 Table 5
PCL Table 5 Comparison of average peptide chain length and molecular weight
distribution with results of qualitative examination
Average Peptide Molecular Results of Qualitative
1.1  Casein hydrolysate(HCI) Chain Length Weight Examination
1-2 -800 Peptide, Amino acid
2-4 -2 P
1.2 Casein hydrolysate (H:S04) /\ 700 eptone
4-8 -6000 Proteose
8- 6000- Protein
0 25 5 75 10 12.5 15
Retention Volume/ ml
Fig. 10 SE-HPLC of casein hydrolysate. (amino acid, peptide)
PCL
3.3 Protease2SC,1h) A
3.3 Milk peptide JL
2.4 Casein peptone /\/\
2.1 Protease(37°C,24h) A
0 25 5 75 10 12.5 15
Retention Volume/ ml
Fig. 11 SE-HPLC of casein hydrolysate. (peptone)
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1.7 Pepsin(37°C,24h) J\[\L
7.3 Trypsin(37°C,24h) J\/L
5.1 Protease(0°C,1h) J[N\)\—
4.1 Pancreatin(37°C,24h)
4.1 Protease(15°C,1h)
0 25 5 75 10 12.5 15
Retention Volume/ ml
AN/TN

Fig. 12 SE-HPLC of casein hydrolysate. (proteose)
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Fig. 13 SE-HPLC of casein hydrolysate. (protein)
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