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Isolation, purification of bovine casein hydrolyzates and
preparation of antimicrobial peptide dairy ingredients
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Abstract: [Objective] Bovine casein hydrolyzates were isolated and purified,and their antimicrobial ac-
tivities were detected. Antimicrobial peptide dairy ingredients were prepared as well. [Method] A protease
was chosen from neutral protease,alcalase, trypsin and papain to hydrolyze bovine casein,and its hydroly-
zates were isolated and purified by macroporous resin and gel filtration chromatography. Diameter of anti-
microbial circle, MIC and MBC against Escherichia coli ,Salmonella,and Staphylococcus aureus were used
to analyzed the antimicrobial activities of hydrolyzates and their separated components. [Result] (1) Bovine
casein was hydrolyzed for 4. 5 h by papain,and its hydrolyzates had stronger antimicrobial effects against
Escherichia coli ,Salmonella,and Staphylococcus aureus. (2) Macroporous resin was used to separate bo-
vine casein hydrolyzates into 4 groups,and group eluted by ethanol with a volume ratio of 75% showed the

strongest antibacterial effects. (3) The group of hydrolyzing components eluted by ethanol with a volume
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ratio of 75% were further isolated to 4 fractions by gel filtration chromatography. Fraction A showed

strong antibacterial activity against Escherichia coli and Salmonella,and fraction B showed strong antibac-

terial activity against Sta phylococcus aureus. Two dairy ingredients of antimicrobial peptide from fractions

A and B had been prepared successfully by lyophilization. [Conclusion) Antimicrobial activities of fractions

from bovine casein hydrolyzates increased gradually after isolation and purification by macroporous absorp-

tion resin and gel filtration chromatography. The bovine casein hydrolyzates could be used to prepare anti-

microbial peptide dairy ingredients.

Key words: bovine casein hydrolyzates; dairy ingredients;isolation and purification; antimicrobial pep-
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BRI T LR AMEH R .
KIAFFH (Escherichia coli ACTT25922) \4x %

{0,785 24 Bk 5 (Staphylococcus aures 26111) V07T K

B (Salmonella 1'T,) . ¥ i ¥ Jb A& MROBR B K24 8 5

B2 5 TR 24 B R
HPE 2R 1l (40 000 U/g) (TP 2 11 (8 000

U/ JRE A B (80 000 U/g) AR H EE (40 000

U/g) .3 [ Sigma 23 7); % 558 # G-250, % [H

Amresco 24\ 3 LS106 K L W Bt & JiE C Ho & 1w AR

1.200~1 600 m*/g) . P4 2 G2 w o H A 35 2

Vol LT
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Al UV-1700 BG4 4050 43 06006 BE 1. H A 5
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SW-CJ-1F i TAE &5 95 i 4 A 22 8 4 W) 5 PB-10
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1.3.1 FiBEaaH & HEhidILHAR

74 pm PPER I PERR 4%, T 4~5 “C .5 000 r/min &

L 20 min LS, JH 2 mol/L HCl 58 pH & 4.6,

FE 30 min;5 000 r/min B> 10 min £5 FERK .

PLFER] 0. 05 mol/L HAc-NaAc 22 i (pH 4. 6) %k

W3 U BIRVETRE 4 000 r/min B0 10 min, fiffi

DUE ) R s 2R KL o SR SCk L1018 O 12

e K & i,
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S5 HE BN R . K AR PRI 2 mol/L
NaOH, If&+F pH HIEE . BELE AR5 .95 CK
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2.5,3.5,4.5 F 5.5 h, I & 45 il {7 20 %0 K #F
DAL UD 1) T TR R 4 00 4 28 B3R A %) 4000 R BB AR
Ph 8.5 g/L A B ER K Ay BAAE XS B, DA vk B2 1 280
pg/mL R G0 B X R . AR i B R D
6 7K AR R B A 1) R P O 1 LK A D
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Table 1  Enzymatic hydrolysis parameters of four proteases
it IR/ C B/ (U~ g
Name Temperature pH Quantity of protease
H1PE 3 (1 Neutral protease 50 7.0 3000
B PE & A Alcalase 55 8.0 200
5 i Trypsin 40 7.0 3 000
AKJREE H i Papain 60 6.0 5000
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LS-106 # i, 4% SCHk [ 19 ]/ J7 ik iff 47 Wb 32, 7€ 5
A~ 50 mL HIEHETE R H 43 B A 10 mL 4b 35 (1)
VA RS P4 A 10 mL B vk BE 4y R 2. 73,
5.46,10.92,21. 85 F1 43. 70 mg/mL 2L 1 & 11
i) (VR AE) = V(EEfEY) =1+ DA 25
CHER A 160 r/min #23% 12 h, R SCHRLI1IM )5
15100 5 Y- I o R R B 3 A 2 A R B
() e AR T R B . (2) R L W B AR g %o 24 2L 1 2 1
it A 400 14 20 245 0 R 5 A I . A4 L R R 1 )
L 0.5 mL/min i3 2833 LS-106 L W B 44 5
JEATRE AV R A Avsonn s A Avsoun <
0.05 K@i M. MERTE WM G, H—E ik
B KGEGEHAE B LD 1.0 mL/min (9% 3, AR
T8 25 % .50 %, 75 % » 100 % 1 £ T 15 WK TR 1k
JI o 0 VS 45 R B0 4L 0 » 48 T s 2% AN 4 I o M
LRI R

1.3.5 FELB& a8 ftd LB 2 B4 4 69 B Ikt
EEES B L a BEREAEKG.HEFASN
Superdex TM peptide 10/300 GL; & M ¥+ &y 220
nm; F s AR 0. 05 mol/L(pH4. 6) HAc-NaAc 2 #f
W 0.8 mL/min; filkE &K 0.3 mL,
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Uil A ) o i MR B Ol 10,92 mg/mLL i, G B i R
W B 32 35 358 v o I A g 22 T B il ) I 4 R 10, 69
mg, W Bk 97, 85%0 . M I . 7 3l 25 W B IS S R
T TG A ) 1 Jo S VR BE % 10, 92 mg/mL,

2 HIABEOBBEYNABAE DI TRKENSECHERENNEBRER
Table 2 Diameter of antimicrobial circle of bovine casein hydrolysates agains
Escherichia coli ,Salmonella and Staphylococcus aureus mm
JBE AR 1 ofbE 2 Mk 2 1 AR
T PR MR (2.5 b it} fif% ) FEfR (2.5 b 4 (4.5 b A BEER K HHERM
Strains Hydrolysates of Hydrolysates of Hydrolysates of Hydrolysates of ~ Normal saline Penicillin-Na
trypsin (2.5 h) neutral protease  alcalase (2.5 h) papain (4.5 h)

REFTE 11.040.2 ¢ — — 12.540.5 b — 38.0+1.2 a
Escherichia coli
Y ITE T Salmonella — — 10.5+0.5 ¢ 11.5+0.5 b — 39.3+1.7 a
o e B A R
RO H KA — — — 11.040.2 b — 36.3+0.7 a

Staphylococcus aureus

T BEE R aboc RARH ) 22 57 0351 F AR KRR 22 57 B35 (n=3, P<C0. 05) s BiUIRFL ELAR 8. 0 mm;* — "SRR T IAE . T .

Note: After the data a,b and ¢ show significance of difference between groups,and different letters showed significant difference (n=3,P<<

0. 05) ; Hole diameter of agar is 8. 0 mm;“—"means no antibacterial circle. The following tables are the same.

—o— - W ffl & Equilibrium absorbance;

—=— 1% ff & Adsorption rate
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Fig. 1 Equilibrium adsorbances and adsorption rates

of bovine casein hydrolyzates using 1.S-106

macroporous resin
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JUR 5 o HC 2 T 0 6 2L 1 1 B SR DL 2 3. AR S
Hik [ 24 ] 0% 40 5 B o - I PR B B4 > 15 mm Oy 5 B A
B, 10~15 mm Jy 1 B U, 8 ~ 10 mm 1% JiE
JE TCAN A B 3 AR . AR 3 T RLE S, BH Xt
R 5 2 AN 3 bk ARt a7 187 v B R [P ke R AR
FRER KX 3 4R B AU AR R 8 25 Yo R 50 % 4
T 06 H6 41 43 % 3 ke Pt 3 R A1 R R A R (R R
S3EL 100 0 ZBEVE I 41 4 X 3 bk T X v AORR A
FRAT B0 75 %6 £ B 40 43 % K FF 18 AU 1) 1R
o B IR Kot 4 0 A ) B R R, LS A
3 i T I 28 43 0 410 R G M B A A B 2 R (P
0. 05) , Ut A L4350 75 Y0 £ B Mo 4 43 19 900 R A
FA et X K W FF B V0 1) EG T R 4 0 46 K
V1A 410 AT L A 4 ) 2 T R P AR A 1Y 1. 24,1, 33 A
1.27 1%,
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£33 HIABEOBHBYARERIBZIEERASNXBHFE . PINMKENSECHIRENNEEER
Table 3 Diameter of antimicrobial circle of ethanol with different volume ratios of against Escherichia coli
Salmonella and Staphylococcus aureus mm
R IR A B 43 B £ B It 4 % 2B (1
B B Different volume fraction of ethanol fractions Bovine casein A B Kk HHEEMN
Strains k Normal saline  Penicillin-Na
25% 50% 75% 100% hydrolyzates
j(%/H:[I] X — — 15.54+1.0b 12.3£0.7 ¢ 13.5£0.5 ¢ — 38.0+1.2 a
Escherichia coli
IR Salmonella — 9.04+0.5d 15.3+1.2 b 12.040.5 ¢ 13.540.5 be — 49.3+1.7 a
e A gy A A
i BT R 9.3+0.2 e 9.5+0.5 e 14.04+0.5 b 11.3+0.2d 13.0£0.2 ¢ — 36.34+0.7 a

Staphylococcus aureus
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FIBTA AL A5 < 24 L A5 1 A A ) ) 8 b B R I L R A ) 4 BT 5 5

T X R A AT B 75 %60 £ BEVE RN 41 4 i AT MIC
I MBC 5, 25 5 R0, XK AF i U 1T IR
Fl 4 B 07 245 BR A 9 MIC 43 514 2. 60, 2. 93 Al
2.60 mg/mL, MBC 43 5% 5. 21, 10. 41 #1 5. 21
mg/mL., TR R 75 % 20 B vk I 2H 23 (0 30
RO e PR AR — 25 0 0 B T R A AR5 Bk
25% 50 6 1 100 26 ¥ 2, WUk Bt 40 43 — S vl LAAE N
— B T DRURE B . R AT AT & o B A A

ik By FLEE R
2.4 HIBEOMBY SNIEERASINSE
54k

A= L1 B 11 A A 0 AR R 4 B 75 040 £ BE VR G
Ao BE I 1 U i WL 2, IR 2 AT LA H . A
2 7 1 B T A 0 AR R 0 B 75 06 VR B A 4y v
HArE A B.C A D 4 A% g HAH X 55 & 55 5
i A Ar B 57.38%,32.29% 6. 62% Fl 3. 7T1%
Hor A WD B I o H K C IR D g BT 5
BN

B IR Aok U 0 335 4% W U 0 VR VD T IR T K W A
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152 4%, R BB 7590 LBV 41 40 19 1. 31 AN
1,13 fi5; B WX 4 ¥ €0 8 49 BR B8 90 B8 1R FH o, 3L
T B AR I R A 1 1. 59 A% SR IR B4 B
7500 LEEVEBLAL 431 1. 31 A s C WEXT 3 B BT 14 41 i
YER 55 T A IR B I s D U 5 B P % B8 2R 21 6 7K
—FE K 3 BRI E . LR A W
B g k4T MIC Fl MBC i 5, HA g6 25 J L2 5.
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Apeak
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Fig. 2 Gel filtration chromatography profile of bovine

casein hydrolyzates eluted by ethanol of 75% volume ratio
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Table 4 Diameter of antimicrobial circle of bovine casein hydrolyzates selected by gel filtration chromatography

against Escherichia coli ,Salmonella and Sta phylococcus aureus mm
VR 1ok U R 3 44 . i OB T5 %
" _ EEEBERasn L L I SIS AR T S
Z2R7S Fractions by gel filtration chromatography . . T2 4y . Rl
L. Bovine casein R Normal L
Strains : hvdrolvzates 75% volume fraction aline Penicillin-Na
A B C D ydrolyzates of ethanol fractions salme
j(%/H:[Z] . 20.3+1.2b 15.5£1.0c 12.0£0.5d — 13.54+0.5d 15.54+1.0 ¢ — 38.0+1.2a
Escherichia coli
I 7 e
(TI]EE@ 17.34+0.7b 14.5£0.5 c¢d 10.0£0.5 e — 13.54+0.5d 15.3+1.2 ¢ — 36.3£0.7 a
Salmonella
o o 2 R T
BB A R 16.34+1.7c 18.3+1.7b 11.3£0.7 e — 13.040. 2 de 14.040.5d — 49.3+1.7 a

Staphylococcus aureus

x5 HAMBOBBYRRIERE ADRREASXNXBGFR.DITRENSERFHREN MIC 71 MBC

Table 5

Escherichia coli s Salmonella and Staphylococcus aureus

MIC and MBC of fractions A and fractions B by gel eluted chromatography against

mg/mL

TRFR G4 75 %0 ST B4R 43

Al B I .

g 759 > frac f

I R Fractions A Fractions B 5% volume rd_Lt‘on ©

Strains ethanol fractions

MIC MBC MIC MBC MIC MBC

j(ﬂf]ﬂ‘_[ﬁ . . 0.121 0.484 0.168 0.671 2. 600 5.210
Escherichia coli
Ybt e
(/,/I]EQEI 0.242 0.967 0.336 1. 342 2.930 10.42
Salmonella
A 0 A A R T
B O AR 0.121 0.484 0. 084 0. 336 2. 600 5.210

Staphylococcus aureus
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I MBC) B iA R LU 50 75 % BV B 415 1 11 5
DL B X 4 B 60 8 4 BRI 1 MIC . MBC % A
W /I, FE B B U T 4 €0 7 4 3R A 0 AR AR A
W 8 AL 1 35 M (MIC T MBC) 43 591 2 1R B3 %k
7590 LEEVELAL AT 31 R 15 . 3 4 RIS 5
B AR A3 880 75 Vo & T I 4 4 2 6 3 D 5 T
B AT, FLH0 BRI T 0 — 2 g
2.5 MBERKIERG &

B B AR LT BRI R AR B B 75 % &
T 0 6 VR (1 R G €6 335 A\ DR B UG43, RV R TR
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FEALFLIE B v LABIE RS AR 10 HL W 3 4 i N
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AR AR B 8 TR I A Tl Al A 7 e i e B et 25 T A
%

3 it it

R AR AR H WK A A= LK £ 1 . B A ) 22K
FL W% B RS Ji R 5 i i 9 53 20 B L Al L e B A
3 B TR P T A S 5 L FL v AW B IR A O 2808
R HRG  T I s W I 4 T 2 MR KRR

22 JIK 735 P g K P R R R L BT o B B R R
Wi 22 JPR 376 P 18 TR 2R 22— T & T X KL Wi R A g
A e Fd 52 T R — Rl g R o R E Y e
M 55t 7K P i R 5 v 1) 2 005 v PR AR B
CTERARE 0 AR I B B 75060 LT B
3 0 R A T L 3K 5 SRR [ 25-27 1R i i AH —
.

A 56 R A IR AR DUTE SR il 2R
i OB 2 e L BRE LG 55D K A o 7L AR
o T 5 1% T A 0 22 L G B AR T R R S o D € 3%
O B LA R o0 2 A B T A AR R A Y
0B JIFL BB AT LA g 10 7 FCORE 1 a8 T LA
i i B8 AN (R T EL DR O 1 B 2R 0 A R Y R
fift » JHC 3 BV T R S R BRI (ELT TR R L AR Y
BRI A f it — 25T

WY 5RO ) I R 1 K A I R P R T
R 600 i 5 BT TR K X K A R R AT 0
B R B H A KA T 18 B AR 21, 0 mm, A5
AR TVER P T T A 0 68 R o T BT A 40 B8 B AR K
i DR AT S it i P ) 4 JEE AN () T I 2 1 Ao

i AR 0 Ay R R D I B, Rl A R A
(9 B AL AR A S R 2 mm, 410 5 ) 56 1
AP A 2 10 pL. BEHES R
B A I A 1 B 2 b G iR ) X < 0 R
BRI 007 T AR BF 8 280k 22 U 6 4 oK e B
X— R BRI A Ry ik — PR
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