FIRF=WINFSE 5% Nat Prod Res Dev 2016 ,28 :87-92

X E4RS :1001-6880 (2016 ) Suppl-0087-06

PREE KRS I KA ZEREUERNNS 5
AR ENE K AR K BLBERE B AU DA

AL RER A A TR SR R R A
PG R AR 5 TR TR S A T AR AR IS ol , 220 730030

¥ ZEOK#FLE A (Lactoalbumin hydrolysate , LH) /E k52 G 2R Wi R ik, 7E B i 8 TR AAE W il 25 U b A 6 T
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7.5, B SIEM B R 125 B TR YC 4 h J5 74309 YCLH 5 Hyclone 7K f# %25 I ( Hyclone lactoalbumin hy-
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Abstract: LH, which as compound bioactive peptide,has a wide range of applications in food nutrranceutical and biop-
harmaceuticals. The study using pancreatin hydrolysised YC to prepare YCLH. The physicochemical property of YCLH
was investigated by SDS-PAGE ,SEM, FTIR,XRD and IEC. The results showed that the pancreatin add to YC with ratio
of 1:5 to prepare YCLH under 40 °C ,pH 7.5 for 4 h. Consistent with HLH , there were 19 kinds of amino acids, the con-
tents of total amino acids were 46.202 +2.263% and 24.04 +0.768% ,the difference was extremely significant (P <
0.01). There were no macromolecular protein, belong to matrix morphology, secondary structure were mainly existed in
a-helix and B-turns, contain protein (amid 1), carboxyl, cellulose, nucleic acids, lipids and polysaccharide. In conclu-
sion , this method is simple, time saving,feasibility to be industrialized , the physicochemical property of YCLH and HLH
is extremely similar. The study can be served as a scientific basis for the further exploitation and utilization of the YC and
the Localization of the LH.
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W RE BURE DRI B el 2 | 2l T R s
EBRDIREANVE " o AT R Ay i 2 11 T 9 B ( Ca-
sein phosphopeptides, CPPs) | Il % ' 7k 2 #% 1k 1§
( Angiotensin converting enzyme , ACE ) #11 ] ik . 31 &
ALK ( antioxidant peptide ) F1 7K fi# FL.%& (1 ( Lactoalbu-
min hydrolysate , LH ) 284 ¥ 15 HERK A JE AL B . Cruz-
Huerta E %51 5% 8 25 11 6 /K /i 96 86 11 20 85 1
CPPs;; Solieri L 45 R FH L2 T % e 1 M 25 1 o
SYBS T ACE ks Xie NN 257 SR FY v 25 11
IR SRR R 1143 B T PR ALK ; Lacroix IM 251 5% )
B B K A L L & TR 2 B A (Whey
protein isolate , WPI) Fl a-7K fit FL 55 H ( a-lactalbumin
hydrolysates ) . T JERHE—FP 5 G W, 328002
IR T R O oy i i U1 i , A R G B A 1
T 3 A A PORRR  AA A  l
HRAE Y L — 1, e T 6B 5 /K i 221> 2 BE R A0 1o
T3A, YC FEFR 7 5y 5t S I 48 4 DX W R R
TERMER R, PRI AR SO FY e K figk YC il %
YCLH, JFX B AL 4 ot 5 HLH 47 %) Fe o i,
YC H3E— 25 7 S FIFHRT LH [ LBt TR 22
WK

1 #R5HE

1.1 #R 5

FEA-FLEEHE 1 ( Yak casein ) iy H o e I AR 4 T
FEAT BR 2> w1 S it ; [ ( Pancreatin , [ 25 11 i | 190
Ty 1 0 JBR i W 1 1) 1 0 2 ) 3055 82788 Al
32667 U/g) HH A shy 4 i TR E AR5 32
it 7K % #1535 4 ( Lactalbumin hydrolysates ) 1 H 3&
Hyclone 737 ; 85 H 43 T 12 T4 marker ) H Bio-Rad
OS5 B R G2 i RORN Bl RS RO HOH AR Wako
AT PE RGEGE MR B H A Wako 24 F] 5 5-fifi 3K
R F R AT IS A2 Tl A BR 2 w5 H e it )
¥R o3Hrat
1.2 (UF5E&

SG2 #Y pH i, 45 E-FEH) 2 AL a8 A BRA 75
DYY-12 B AY, AL AT N — {27 )5 L8900 4
H 3l 2 5L 1R 7 #r X, H 2% HITACHI 24 w5 X. Pert
PRO #UZ il R X S 21T X, PANalytical 23 ] ;
IFS66v/s Ul L A8 o 21 S G TEAY, 78 10 A - 5 24
F] ; JSM-5600LV 94 L+ 2 45 , H A% JEOL A+,
1.3 SK®/HE

1.3.1 4 SURMESLE & 0% &

YA FLK AR FLER 1O H] 45 2 18 Xie NN 250
ki IS kit . BRIk R B 5% I B
UKW, F B E/S = 125 (1) LA s g i , 4 pH
fH7.5,7E45 CT M 4 h IFRREedi bl B4 s
£ 85 °C L bR AL 3 20 min 28 1| B S0 . PR il
fif = I7E 3500 rpm B0 20 min, BT W5 T
S BRR K A 2L B
1.3.2 SDS-PAGE 4#7

K H SDS-PAGE Bt fist B UKk X R 7K % YC (93K
AT AT, UK A :5% pH 6.8 FUVR AL, 12%
pH 8.8 143 B i s FE di N A S5 119 2 x SDS 4
ZEpPi 95 CASPE 5 min, 15 pL FFE, 80 V HLJk 2
h 5B 25 By e i e 4,

1.3.3 HRdBEoH

S8 Yang S 2% SR A 82Xt YCYCLH
A HLH B3R EDE AT 5007, AR I i A ot 1
Wy = B4, 76 5 KV s B R T R T4,
S AEA AR T R B R Ao
1.3.4 e sheBolk k3% (FT-IR) 547

PREL— 7 IR AL E (KBr) , WHE 25 A 2 ik
ik FREX 200 mg AFEEE A KBr 12 mg # S A
fFsRrh  WHER A 5] R IE R R s R i, OF T4L
ST Al 42 ik BE (400 ~ 4000 em™ ) 414, 43 3¢
%0.009 cm™ .

1.3.5 X H&474 (XRD) 547

FKHZ AR X G A 4540 YC, YCLH
HLH {85tk — L1740 A, LU B g1 ik, 7F
EHLUT N 40 KV, B HLCY 40 mA G EEE 159/
min 2508 F ARG, Hivh 20 S 3 ~70°,

1.3.6 & B KBRS

R A3 BOK i LA LS A, T 5% 1y 5-fii 5k
KGR, #% 13 By L] 54 AR A 20000 1/ min 2500
15 min J5 285 1, BT 8 VORI AR o 4 8 s o 381 —
FEJL RS , R L-8900 %14 [ h & FEBR 43 M AU I
TR A=y v ) U 2 2 HE IR, [R] B LA Hyclone 7K i %L
GAEPSPORIE

O S5 RS AT R G A BRI R G, 35
FE:4.6 mm x 60 mm, FUEH 3 pum A R Y FH 25544

B, B :50 °C, WA AR : 135 °C, JEFE{AR

B 20 pL, RG] :110 min,
1.3.7 $¥mae

RRLH S AT =R, SE g s R H SPSS 19.0



Vol. 28

A BCAE - KRR A FLK I FLEE A B MR B 90 28 0 89

AT AT, SR A AR IR + 22 (X £ S) 3%
/jf\‘o

2 ZEREHH

2.1 SDS-PAGE Hik#ER

i it SDS-PAGE Hijk % K i YC HYRCR i
A7 74307, [ L HLH Shpxf B2 2531 an 8l 1 i,
WRAEE 1 AT, YC 150 75K T 25 kD, Hirr,
£ 25 ~37 kD Z A P55, YCLH H YC iy 554l
AR A, AR T A I, 5 HLH fRe—
o UM A P AR T B KR /N T
ZIKME R, X5 Andriamihaja M %[10] ¥ F i
Tt 7K Aot s 2 1 A L DR A SRR — B
2.2 FAHBRER

i SEM X YCYCLH By RORE A UEAT 1 43
Mr, [l L HLH Sy X B0, 25 R an &l 2 FiiEl 3 Jir
o RRIEE 2 TR, YC 2K IG HgE & A T
B A28k, YC g o tR&sA) , R IDHLKS s YCLH F01
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Fig. 1 The SDS-PAGE of YC,YCLH and HLH
T 454 M 2l Marker, 45745 1,2,3 43512 YC YCLH Fil HLH
Note ; Band M was Marker,Band 1 was YC,Band 2 was YCLH, Band
3 was HLH

HLH B2, S RN SEBRIE 2R HDEHT .
WY& E 3 7] LA H, HLH (500 x ) #1 YCLH
(2000 x ) HY 45K K /NFEA — 2, I FE Bk A /ML,
XL YCLH 5 HLH #J& T MR, X 5 Shu Y
A LR LI 2B P KA R R SR AL

2 YC.HLH #1 YCLH By R {F43 5 E %
Fig. 2 The SEM images of YC,HLH and YCLH
7Ea b KK YC 5000 x 10000 x 30000 x Hi 8% F7 44 &3 ; d e . f ¥y HLH 5000 x 10000 x 30000 x H, &z 473 4 %5 ¢ h i AR IKHN
YCLH 5000 x ,10000 x 30000 x Hi 53474 &%
Note:a,b,c:The SEM image of YC 5000 x ,10000 x ,30000 x ;d e, f: The SEM image of HLH 5000 x , 10000 x ,30000 x ;g,h,i:The SEM image of
'YCLH 5000 x ,10000 x ,30000 x

2.3 FT-IR 43#fF
£ FT-IR 38 5 (&1 3%, W8 Ac e i 52 1 ml L)
W B4l A AR L B I A I i 2

SR Al T 10 1k 2 B A AR DG L AR S
i FT-IR %85 7 YC A YCLH (¥ A= {4l ik, [R) Bsf LA
HLH %t B4, 25 5 UL 4 B o ARG 4 FTLLE
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B3 HLH 500 x (A) %1 YCLH 2000 x (B) HE $=334 &L
Fig. 3 The SEM images of HLH 500 x (A) and YCLH 2000 x (B)

L YC Sk il Ja B g i &k T B AR 1k,
YCLH 5 HLH Z5 4 M1 0L, Wil #5058 . Kose A 251
W97 3% B 2 14 B 7E 3280 em™, 1642 e¢m™ (amid 1),
1542 e¢m™ (amid I1) &b 2T AN, 2 3£ 4E 1398 em’™
AbAT LT SN, BE 26 7E 2923 em™ ZhAT 4T AN I, £F
YEFEAE 1165 ~ 1000 em™ ZbA5 21 SN, 17 2% B2 15
1241 em™ ghAF£T5MB ML, Fu HT %05 B 55 W, th
ZWEFR IO A0 46 % 31 5 3200 ~ 3500 em™ [ W% L
U2 22 W 1) R AIE W Wi . YCLH Fil HLH K 5 7
1642 ¢m™,1398 em™ ;1079 em™ ;1241 em™ kb4 41
SN S I, #F 3200 ~ 3500 em™ A7 W 0 04 . i P
YCLH #1 HLH # 5 h & A H 5 (amid 1) JRHE 2
YR A2, Horp 1398 em™ MRS, X
TR A K it 7= P U S R 5 E 2960 em ! ik
AWM LT AR U 3K AT RE A2 HE 2 1) I A g A 2 A
BRTER, TR Mz Ah, 7E 5371453 (1517 em’ Al
3068 em™ 4b Ay MR , 4 Rt — RS
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Fig. 4 IR spectra of YC (a) ,HLH (b) and YCLH (c)

2.4 XRD 43#F
SEH XRD %t YC Fi1 YCLH [ 45 b B 4E HEAT T
ST, BB L HLH %t REZH , 45 5K 4 frs . 1

P&l 4 AT LU Y, YC oKk i e Ha5 )RR 2 A B i
(7254, YC AE 9. 1° 1 19. 7" HAH FRAEAT 5 1
P HLH A1 YCLH 7£ 9. 1° 19.7° 1 32. 9° #4745 H54iF
TS w3, S5 A FRFAEAR 8L, B HLH F1 YCLH (%%
AR SR 38 T YC, Hu X 25 fFu i, &
FIBE o882 E R B 11 235 K6) ()RR AR AT 5 06 1 B AE
12.2° 19.7° F124.7° kb ; B4 B L5 44 B R 427 5 0
PLAE 9. 1°.18.9° F120.7° &b, LTI LLZEHA,
YC HLH Al YCLH F %2 DL o-W2J5E Al B-5% A 45 ¥ 17
£
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Fig. 5 X-ray diffraction patterns of YC (a),HLH (b) and
YCLH (c¢)

2.5 FEBOSMER
2.5.1 RABMAESH

YGRS LLA Y, YCLH 5 HLH ¥4 19 FAH
[] (1) Z R, L IR PR BE IR A S B, 433 P-Ser
Asp .AspNH, .Glu,GluNH, ; F P2 F Wi A 11 F, 41
TEN W7 I AR A T R, 2350124 Gly (Ala Val Leu,
le Thr Fl Ser, 35 e s MR A 2 #, 7354 Phe Fl
Tyr, SBLEIERRA 2 i, 7350 Met Fl Cys ; B 1 &
FERRAT 3 B, 73514 Lys [His Fl Arg, ARIEE S 6]
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DATE t, FUAUHERR 1 R AR I S PR M 2 R L rh PR
FER , BBPE R LR o X T B I D A 2 i R A I
FErf SRR B HE D g 1 Skt X EEJE R T
BIERRAAE R TR RN B WK T
SR B HR BT DL SRR A 25 HL AR (pl) PR , 7%
PR EEIR T &5 B RO AL, B A4S Fh TR
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Fig. 6 Amino acids chromatograms of HLH (A) and YCLH(B)
1. BRBR 22 %R (P-Ser) ;2. RAZMR (Asp) ;3. JRAMR (Thr) ;4. 2252 (Ser) ;5. KABEME (AspNH, ) ;6. BEFR(Glu) ;7. A % Bt (GluNH, ) ;
8. HAEM (Gly) ;9. WAL (Ala) ;10. 4% B2 (Val) ;11. JEEER (Cys) 512. AR (Met) ;13. 52 BR (Tle) ; 14. ST H PR (Leu) 515. B R

(Tyr) ;16. 2R (Phe) ;17. 28 (NH; ) ;18. #1482 (Lys) ;19. 1% ( His) ;20. K22 (Arg)

2.5.2 RABRESHT

MR 1 ATLAA H, HLH A1 YCLH b ) 2 L 1R
TR AZES (P <0.01)  H AR B 55
o 24.04 £0.768% Fi1 46.202 +2.263% . X 5JEY
FORP2E B & — VAT G B — M 2B 1),
HERAREMI GG MG AL —VE. Andriamihaja

M. 210 S8 JB 2 1A G K At B B 1 AR L R 45 4 o
(Arg Lys) , BEZE A BERE A% /K M 5% 75 1 M S B FE R
(25550 i (Tyr \Phe [Trp \Leu) , JRKES A [ T ANfig
IKf#E Asp . Glu, Arg, Lys PUFh & FE 12 19 45 & 07 55 LA
Ab HAR AP BT 456 OL AR RE B K A, bk 2R
P REAS K A% Ala BS54 .

%1 HLH %1 YCLH S EE AR

Table 1  Amino acids composition of of HLH and YCLH
’JN?:“L ﬁ%\ﬁffﬁ HLH(% ) YCH(% ) ﬁ? ﬁ%ﬁfﬁ HLH(% ) YCH(% )
1 WiiR 22 52 (P-Ser) 0.263 £0.020  0.725 +0.028 11 PEARR(Cys)  0.057 £0.003  0.285 +0.035
2 KA (Asp)  0.347 £0.014  0.927 +0.192 12 EAM (Met)  0.907 £0.064  1.716 0. 112
3 JRER(Thr)  0.803 £0.045  2.175 +0.176 13 SRR (Tle)  2.236 +£0.047  2.707 £0.205
4 225/ (Ser)  0.715+0.202  1.909 +0.313 14 PR (Leu)  6.539£0.096  6.740 +0.088
5 RAMERE( AspNH2) 0.601 £0.006  1.835 0. 105 15 W& (Tyr)  0.770 £0.012  0.471 £0.019
6 BEM(CGlu)  0.525+0.005  3.740 £0.299 16 HNZRR (Phe) 2.058 +0.213  3.582 +0.179
7 AE B (GluNH2) 0.061 £0.004  2.661 +0.169 17 4 (NH3) 0.261 £0.007  0.239 +0.003
8 HEM(Gly)  0.088+0.004 0.355+0.051 18 Wi R (Lys) 2169 +0.208 6.253 £0.223
9 NER(Ala)  1.087 £0.039  1.816 +0.117 19 HEER(His)  0.594£0.032  1.512£0.256
10 HEMR (Val)  2.690 £0.101  3.105 £0. 190 20 WEM (Arg)  1.267 £0.106  3.465 £0.226
3 g ) YCLH 5 HLH AHILER, A 19 T R pY 228 2L 1R , 6

FHBRBEAE R E S 5% it BE 40 °C, pHT. S,
S IR Lo 105 B4 KA YC 4 h J5 A

GERERBWRBE (P <0.01), 45k 46. 202 +
2.263% f124.04 +0.768% ; i H I MH KT E

H PSSR T AR, — 450 E 2L o1 i
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