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o VL FILER G A RA, TR T A AR MILF R G F iR BK AR ILA & @ K L e K 4
V(KL o F R Z 50 Fe B-5Lk & Q4R M) JFA) ik A &3% & B35 0% (LC-MS/MS) b4 T
oA MAR BT L P BTSN E R, RS REY, TIE iRk &G 5
A FSLE R G OR AR BT, P AR G B K R B, A 21.26% , B Rk, L EK R
G P EER ST S RERBLE S MK, ERBR Y 4000 U/g B, 4 7
BPEE G B e pH A 10.0 3% E A 55 C &4 FARMBFSLEE G 1.0 h, 30 KM= W 69 K AL A
12.31% , %5 F 2SS kDa AT Sk & 95.18% ,B-SLAKBARBBETHEE49.40%, THES
e mlt R G BEG RZ LA 101, B R IL A 6 000 U/g, £ pH AL A 8.5 iR E 4 50 C 44+ T, Kt ¥
SLIEE G 3.0 b AN 069 KM 35.58% , 5 F IR RAKT 3 kDa #) 5 1Kk 97.26% ,B-5L3k
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PR T FL b A RS 2R L
ST AT LRI R B-Le BAATE, (HEERL
JLPARE B-Lg™

H A, 5% it 13 0 o e A 8000 O v S P s sl
T RSk G B FL S (R R =T B 4 T8
BUARE FRERZ . S T BEAR 0 B ZL ] i fopk
ALK BRI TR . BRI 1 B B A%
SR T A I kB = A KR, B-Le
PFaE MR BT &I, LA 7E 100 °CF indh
30 min, B-Lg MIHL R PE I A 32 2 # Ak B A 2 i
Al Zeast e e I LA IR 2 N B (R ZLIR P N B 5
ST E A LR ERE I E(1gE) 4 &
(2078 e A P A of BB 7E 2R (A R4 TP
JEERE 1 G(1gG) Z5A For 285 ok M REAIL B-Le
(BT IR | {HL o X R A B /0N | R T A
PR F=1 it A 2 R AT R 1 B SO S5 i A
BT, AR T LK A B 5 1) R A
BEOR BRI BN 1 B B2 2 R R, i 9R 5 | ke it
RO N 9 23 [R] e 67 AR M e v, AR AL 2 11 1 3
e HRTE K 2 R0 5 T 8 (5K 5
B LI 7 Wy , AR K A 7= 18 53 7 T i
A3 R 43 7K A B R B K ey, — Bkt
oy K R T T KB oy i RS ~
10 kDa ; VREEZK fift 85 (1 22K 4y F- &t /N T 3 kDa 9
Z KA 95% VU L [Al it 43 F i i KT 3.5 kDa [ £
KA T 59% M

MREB,FEIEAY Ik MG BE
T4 AEA, XH L FEZLEA KM
PEVRT D HAT, X AR R L B SR A A
WL AR A KM T2 K &7 1k B 2 i
B B IR B o BT B B, (A TR RLIE R
SIS AL P A AN [ L VR b R R g
142 ST L, X 2 2L 4 K A T2 RS 43 BT 9 F
FEE/D AR KA A C I TR A 4 A
FAME, A0 45 B O MR R R AE At i
LR IR € 1% £ K I 1 (LC - MS/MS) X 8
K WFT AR R PR S 3 R AR I A R
B-Lg.a-La Fll o, -BEEE 1 (g -CN) AT T 2% 58 A SE
T, LC-MS/MS MR BUE &, v AL & A P
TR AT 5 R

AW SR FHAS [ 19 2 P i) Ll = 2L 2 ik
FIASIRIRR B2 1 /K A, UK A B2 (DH) (LK, 4 T J5
AT B-Lg PR ME T BERSEFE AR, I 70 K il

FIGRBE K it 2E 2L B A MK T2, 3R AL LC -
MS/MS X B-Lg Fl a-La 547 BUECE AR B 0BT, 14
SE WEI 85, A B8 ok A 7 A e 1) 2 L i T e 4
PEFLIS A

1 #MR5RE

1.1 #R5iRF

WEFLE B OB (R B R 80 1% ) IR
FEK SR FLIE B AR, B AL (B ) ERERA
Al OB, KEEdERN—), =& O, K
SCHAL AR A, 5843 0T Pl e pm ifiE 26 11 o
B EAYREAERAA, IL¥ AL EkEA
(B-Lg) ELISA Kl ) & (HLiRRIE N 1gE) , 1 iff
YR A R AR, PSR FIE(100 U/g) (B
PEEE I (200 U/g) AR I (800 U/g) AL (7
F C PURKHEG FERA IR 208 - H 208 - % W - A
A HER-HAmR- HEmR, LigE YR
HBRAF], B AR (250 Usg) | H 2 M (3 000
U/g) , BilE somf A bR IR A H RS
B, o i A i B A A i ), AR S )
BNl
1.2 (U FE5E&

BSA124S BRI T3 1 K-, 58 2 Fl i Bl 2= U 2%
JEEA BRA Bl s HWS24 R BiE K i 6, i —
TERM A E A FR S & HISSOR AU A 0 i il v v 2
CHIL, 5 R A S O ML #5A FR A Wl 5 SynergyH1 7Y
Pt ARAX , 36 B BB A 45 4 BR 23 7] ; FE20Mettler %! pH
T, b VAR ) ¥ R 2 4 141 DYCZ - 24DN AU HL K
A, B REANER A PR W] 5 B0 2o 8 2 v 72 ) R
FE/A F) s HPLC — 1260 2 35 80 AH (4 3% A ( i G1315D
RYDCHE ZHAS BRI R R SR G1329B H shitk ke
PR BT 28 4H ) L ZORBAX 300SB-C18 % {1, % f
(146 mm x250 mm,5 mm) ,%@ﬁ%f@/ﬁﬁj ; Lab—
1B-50E ZIA R HL, Jb 5 1l 2 B S 56 A0 7% A B
) 3 G2000swx] TSK A (2% 4+ (7. 8 mm x 300 mm,
5mm), HAZRE HRAF; Q Exactive 5 5 ROK
FHEATE — H BT B, FE Bk R B A A
1.3 XIWH*E
1.3.1 F35LFEQRMBEHH %

R FI7 3 0052 56, 2 LV R VP I
B K 15% o #4F-FLIHE EHE R AE 80 °C T Bk
15 min, ZJ5 1 mol/L HCl 8¢ NaOH ¥ W47 &4
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ARG RIS pH A, 43 51N A R F1 G, 76 e i Ui
JETF X2 B A AT KA, 5 R AR Bl
pH {E FIRCIE TR LR 17 K /K RTE 100 °C
P10 min PEAT K i, 28 1K A% K2, 4 000 r/min &5
L 30 min, YA BIEW, B RO TEE LIt E— 25
30T .

F 1 EAMNRE pH (H A 5E RE

Tab.1 Appropriate reaction temperature and pH for proteases
egalis R/ C fRei& pH
L Re: 4= 55 10.0
AR 1 il 50 7.0
AN H A 55 7.0
2 37 3.0
JBe A 11 it 37 8.0

1.3.2 F3LAZOQRBILNHT
1.3.2.1 ARG THiE

TEHRE 2 g, P PR i AT i 2R
Pt SRR (U, I H A & R ARG pH (ELAR T
IKAEFEFLE B A, P BRI Lk R 4 000 U/ g, 7K fif B
84 3.0h,
1.3.2.2 FEILHFEAMKGE T 25 E

VERENIE B 1, FE /KRR BE R 55 °C L, pH R
10. 0 FYEME T XERE Sl 04T 3B 43 7K i, A L 40
WIZH, 55— 2K f iRk a] (3.0 h) e, A8 B IR
(1000 .2 000 .4 000 .6 000 .8 000 U/g) ; 45 — 2H il
JEEL(4 000 U/g) o 2, 78 i R K s (0.5,
1.0.1.52.03.0h),
1.3.2.3  FILHEEPIREKE T 2080 %

Rl T 408 90 S 6, R R K i 1) B T R P b
EAM A RO R 1 124, pH [EN
8.5, MR 50 °C, W5 G 8 R TE A [R] S L
(1000 .2 000 .4 000 .6 000 .8 000 U/g) FIAS [F] 7K fift Fisf
[E](0.5.1.0.1.5.2.0.3.0 h) XJ FFLVE 4 K RY
A7 EE S R o = R 6 L B
1.3.3  KAFE N Z

SR i FH R 22 200 DH, 5% Qin 251" 19 DH
DUSE B IR IE R, K 1 mL () KB K RS T
FEprh, in 60 mL ZE1/K F pH (AT 2 8.2, 8K )5
10 mL HEE I AR AE TR B3 51 A, T 1 mol/L
NaOH B JET pH {H 2 9. 2, ic L NaOH 5 )
FITHFEIAREL, B V5 DLRVRE 8 5 i, e 25 1 S 56
4,0 SR FERIFRME NaOH ¥ WA EL, DR Vv, DH

ZRLTHRSE . FFLIE B AT AR K R T2 KR s e MO by 83
RN (1),
_ex (v, =V,
DH = e < 100% - (1)

K (1) Foe IFRUE NaOH %W R B, mol/L; V,
SR 72 I AR T AR RS M NaOH IR AR FR, mL; V,
IR 25 1 I FERR E NaOH 1 W AR FR, mL; V, ly
IR I &, 8 1 mL; S MIRY) i m ik
g/mL; W LS R B BT S 4R, % s by, 2
JH K B B ), mmol/g, FLTE B A KB B ECR
8. 8 mmol/g,
1.3.4 SDS-PAGE 5 #7

SRR BN 12% 0950 B I FN 5% B ¥R 4
W, FESD S DR s R R L 1 IR, LA
20 L B LUK R R 80V, R AR A it
AP IR AT B R R 120V, 4505 Bk R
et 30 min, BN LR P HEAT B €6 L A BRI TY S
TH M,
1.3.5 R EHEG M E

K AL — 20 & 0> — IR G 73 T Pk Xof = 3L
T R UK fRR W SO T K TR A R
T ER 1R 5 1 AR 9 AL AR Al 7E = R
20 min, FRUESHFLAS AN [R) 4 B A bR vfE 5 50 L, A
mnFLINERFIAREAS 10 WL FIFE SRR B 40 pL, BRZS
FIFLAN, B FLAINA 100 WL 230 i A AL W i b i
(HRP) fé e 4 44, FH 3 A R 343 i 1 £L, 18R A
37 CHEGIRE 60 min, JEVETAR, MAJIEY) A B %
50 pL,37 CMOCIEE 15 min, & J5 ALK 1E K
50 L, B A A B ER SEE TP B-Le &
R IEASE, 7E 5 min P EEFR{CAE 450 nm b
W GAH , bR eI 26 . B-Lg PEME T R AY 5
FEn(2),

B-Lg Bk TR = VL =WP2 | 1604,

WPl °
(2)
K(2)H, WPl REFLEE AR B-Lg A BT
L, WP2 KRR B-Le 1A SR 414K
1.3.6 K5 FRE5H6n e
27 Li %7 RIS &, SR A HPLC
FEEILEEAMN S TS (M,) /5, RH
G2000swx] TSK AT, 6 il 25 by 28 S i 25 , 45 I
B A 220 nm, FiE K 0.5 mL/min, P FE RN
20 L, KA 1E] Sk 30 min, IR N 25 °C . FishHHh
N KA =3 LR (AR FLHE A 20.0:80.0: 0. 1) 1R
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B, 0FFE0.45 pm WIERAL I, DIZHMI(A R C (M,
S} 12.5 kDa) JWAKHEE (M, M 6.5 kDa) FFEK (M,
b 1.42 kDa) | H &R - H 2 R - 2 W - K 2R (M,
3451 Da) MH @A - HA MR- HZAR (M,
189 Da) A 43 [F st b o i 22 1l AH XT3 7 Jo o o 1A
M2k, FR TSN [ 43 T it 1) A 3 I R A7 B 1]
1.3.7 SHARE AN E

KA LC—MS/MS %55 #8453 7K fiff 7= 4 AR B 7K
7 ) R BOK Mt L, (8 R B B R C18 R
TEAEXK R AT B g ML, T AE A SRR
SECR 0. 1% W RK W, B I IR S G IR
B PR HE KIEFE N 0.1:84.0:16.0) , &
FARFRIECH 95% 11 A WT-fir (g it o B AR
FHREEEVRIE, Ve A 3 2, /KM 28 635 43 5
Je FHBRREAL HE AT 60 min F3E 40 A, R IE & 746
DN 5 A B e IR vk 4 4 5 R 4 10 N8 I
W% KR MBS B A Uniprot (https: / www. uni-
prot. org/) , fi | MaxQuant 34 (BRAS 1.6.2.0) &b
PRAS B i S,

£ LA

Tab.2  Chromatographic elution conditions

t(PEME) /min B RN AE
0~50 4% ~50%
50 ~54 50% ~100%
54 ~60 100%

1.4 ZUEALIE

P L g A 3 Wk B F M + bR e 22
Fn ., R SPSS 26. 0 FAFX B R ST i 2=
M, P <0.05 FnERF B3 [ Origin 8. 0 #K
3N

2 HERESH

2.1 AEEBREBMFIAFEAKBEERNNLE
2.1.1 KRR QBT F5LER O 0 KGR ESH
DH 285 5K i i A bl 240 i) IR | IR
HEO E, BERS I AR 15 YK AR RE , T LI
BLPG bR ok 0 8 X 2R RS 0 K SR A Y B
filg ' AR AR RS e DHP 1
JEANIREE RS K R E LU R ) DH 2558, A 1
AIHL,S FREE AR DH H s 2k . B 2R 1
AN B | h VR IR B SR S SR, A
) 2 P BT EFL S 8 1 DH RS R A ), o

B I DH B, o 21.26% ;1 B & ¥ DH
AKX, N 7.12% B & AR — R M R U, 7E
BRCPE RN P IR EE T 22006, REKE 2R 1 0 A ki R
Fk ity 04) 5 A Tk TR 1 IR B O i, LA R R S
HFAIEE ARSI TR TR, HEEA
it I T ANIKT , 53 P9 %) IR BN BE B AT 0K ff, TR 0L
B3 K AR BRI 1 5 B & R
FTARARL , (EXT 2L B K i R ROR R R, AR
it 2 — ot AR TSR S v B2 A 380 1 SR SR A g, JEG
/LS s o s AR P R ) b R 2 i) N B TR S
R (Phe) [F& R (Tyr) 52 Z R (Leu) 4%
M2 (Lle) . N ZE R (Ala) | 1 2 R (Val ) F1 {0 & R
(Trp) ", JCIB SR BRI S B M FR BT, AR (4 i
HOREA ROUK R LB B A BRE R AR T DI,
YERIRY 53Tz, L5 B VAR BE A5E T
o, DRI B 2 1 Rl K A L AR P RICR T Ay,
PEEE IR T 8 ARG, fr AR K FLE R A
RECRAS U B 1 il AN A IR 11, A 3k 31 T A1
IR — IR R A IR T K A

251

a

20 Zk b

15 ¢
d

N

TP BME AR H B
FHpE EAM EAR EA8E EAE
HABFZE

AT /INE Ry R 4 B a2 R 3 (P <0.05)
BT AR K i 2L I A K i
Fig.1 Degree of hydrolysis of goat whey protein by

DH/%

different proteases

FE &G B FILE R G KBS SDS -
PAGE 2 #7

FLEE B EE R 2 B-Lg (o TN
18. 4 kDa) flla-La (47 F it f£ -~ 14.2 kDa) , & 5] iz
oy ) Lad e L AR R [ 2 A K
fEYIIEAT SDS - PAGE M, LI &5 R anix 2.,
L 2 AT FEARK g ) E LI A, S
FEAMAD N B-Leg, B-Lg M M5B , A TH B
el AR B N CNE NG 7B 1= 125 A
B 2 K M R 23 1 BUiEE 25 kDa LU 4%

2.1.2
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LIRS . LRI A AR B K g 120 K A B B s 43 A 85

WOEATHAR , Hoh B-Le Wit 2K A, Ak 25 A Y
K AR AR T b 25 71, LA R K R AR
XA B H T AR GRS, H AR
TR TP SRR IR R S T LR S
0, A AR AR T R R B s AR Y KRR
IR K i 2 1 BB 25 kDa LA B Y 257 58 4
TH R AR T K418 K i AR (A
T BOK i B-Lg Al a-La, B8 FIEEXEFLE 5
FI K s R die 22 , SOAS 96 1) ' 2 (i A 7 I S 5
5, R MRS K B-Le, X AT BESEH K
SR B-Lg MERIRZSF X 2R il HA itk h &
FIEXT B-Lg KRR 25 EXF a-La KA R 5842,
PRI, B — 2 1 il K A 2 L8 R G T8 SR B K
R . A TR FLTE R K 5E 4, SR
O AT (B R P T R ) (R K R
B IR R R A W a1 R P v 2
KA FLIE R A, & BB 2R RN b R G TR
IR B o] DA B-Lg BY7K 2R =ik 58.99% , B &
it 1 7K A0 BR800 T 1 )28

PRI 1 ~ 6 PR B BRI AR S R PR
FIR A9 K A ) AN ) Marker, 3K 7 ~8 X IRAH 7 S AR SR
WIEFLBE A8 il MR EFLE A,
K2 A& A K98 SDS-PAGE
Fig.2 SDS-PAGE of hydrolysates of

different proteases
2.1.3 RREZEaBSFILARORBD ST RE
A

A3 T H AT AT AT 00 M sz IR 1 5 1) 7K i
FREE , BRI S 0 22 5 S K = W AE o 1
wO AT _EA AN TR, S AR E K A& o B Y
IYMTER I 3, t R 3 A, SR K i i R R
FAR L, KA 5 o0 1 LA 1 ~ 5 kDa A4 43 i 351
Jn, KT 5 kDa B4 535 i b 2080, 5t 8 1 e
TR FLIE & RO B 4T, iX 5 SDS -PAGE 43 #r4h

R—2, FHA 3 FhE AR L, e R K S
YN IREH 2 4 F B/ T 1 kDa #Y
3N 42.63% . R R K 9 oy 1 B i o
1 ~5 kDa fil 5 ~ 10 kDa B9 4143435k 45.76% A
12.00% , 7EHPEER UG B 2 g AR 1
JER A 1 il T A 7 vh 4§ BT A 3 kDa LA RY4H
343N 75.01% 73.67% . 68. 44% 54.55% , 1M
TREE K P i 2R 2 B A B s F i /N T 3 kDa
I ZEIRI A 95% VA I ixX T W — 1 2 T A g i
FITREE AR EER Bk 2R P AN P B P ) /)
S FRR& 2 K Wy b oy F LR TE 5 kDa L
TSR 90% LA L Bk B /3 oK i B BEOR . R
SRATF B AL A Z R JF A B OC R T
ZW5E R, 50 F IREEU N ZIRAE L, 737 i
BRI Z RS i s B L E 7 Van Ber-
esteijn ST e IR 41 R /N B LT S K
A5 RS BN

1201

100

Il <1 kDa EJ1~5kDa [15~10kDa
[ 10~20 kDa X >20 kDa

| )
WP T Bt AR B
EHRE  EAE  EAlR EAR
5
WP N AK R EFLIT A
B3 AN[R) KA = 4 50 B 3 A

Fig.3 Molecular weight distribution of hydrolysates
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WAt 201.2 20103 W5 AT Rl B AR 2
R PEEE U , T 2L R R BRI T i i 22
DRt B 7B B K A DH %525 TR S 126
B-Lg /K fif 56 4%, IX FI BESE HH T B-Lg MYBKARZE 14 K
YT, FLIE R AR S5 T T S BT
JEUE | BRI B Y DH % HLADEF B-Lg /K f# 58
4, WOR[RIER F B I K AR A T 50 i o A I
RIR, B— %) 2R WK A T 38 BITR BE 7K Ff ) 22K
KA G E AR EILEEA . wttEAE
FH PR LR /N3 K H 2 AR R
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P 2 1 Tl R e B S T LA A A8k D)
FLIE B IR ZIREE , R BIVR BEAK R Bk G
2, 18 P 2R B S o /K I 2 L
TEREORME B AN M B B A T R AR IR K
it ) 2 1T
2.2 ¥IBEATSKBIZHHERKBYH
BT
1 k2P LR R PR KR T2
G ERT R M il Ak 118 W 1 T PR 2 RS Eb K e st
) , 30T T JE L K fige FsF 1) Xof 7K 720 DHL 431
A LA S B-Lg PR E RIS
2.2.1 3 KRMBEIFE G KBER BN
fit i o) A B AT R IR 2R 1 e U Ze v R A R 7
SRR R B TR, B 4 SRR
TEAS R JES Eb AIK A BsF 18] 45 40 7 /K A 90 19 DH K
B-Lg HUJRMEAS AL 2 BT, Al 4 (a) AT, Bl 5 1
JEE HE BN , K A B-Lg DU R P 5L 304 i
A TERFIE LR 8 000 U/g I B-Lg BRI T K
4 35.06% , HE 4(b)ATHIL,ZE1.0h F12.0 h A}
DH e hnge e, 43 514 12. 31% 1 20. 72% , 47K fi%
AIE) A 3.0 h B, DH &3k 24. 36% , 247K it ik a] Ky
1.0 h F12.0 h B 7K F#E =010 B-Lg PUIEME T RS
BN 9. 40% F119.02% , 4R A 4 000 U/g
6 000 U/g, /Kf# =¥y DH 1 B-Lg Fi IR fE s
AN B3 X v REJE R A B K A (R 61T, B TR 1Y
ey PR Y2 L W o = D R iR K N e K 21
ISR 5 , BT R L U R K A 4 B 4 S P
A DH A6 R 5 25 ] i R [ B R L A K A
BRI ZH A, 2 PR AL R P Pk
2.2.2 HHKRMEFNLAEGHS>TFRENIH
BT K T2 bR E R 43 BT KT 6 kDa 1Y
ZIK, AR PR RERE L 189% 1 B 5 B R
1 K 88 40 A T RS LU R K A st ) 2542 B o0 F
Jait sy A, BB S AL FE K 4 000 U/g B,
KA FERAILT LYK E R ¥ Bt /N T 10 kDa
H/N T E M, 4 T B /NTF 1 kDa (K B b
38.72% ,KMHARBERS . /KA 1.0 h I, KR
HorF B KT 20 kDa I KBEAUK 0. 94% , /NF
5 kDa (KB R 95. 18% , TEMENIK LR 4 000 U/g 1Y
IKIRAEAET KB 1 2 B OK A 1.0 b, K f# = P 1)
O3 R L8 A2 0 K R T W A e, BRI  )
Kk PR K A 25 1 3 B AR A5 ) T vk 2
it 7K A A FL T 2R A A I SO L & K PR

50 X
O B-Lehu st TR
—a— K

40+

HH e

30

DHI/%

20

HHo
=)

B-LebL it TR/ %

-

1000 2000 4000 6000 8000
B /(U - g7)
(a) BRIELL
50

[ p-Lebio it TR EE
= kAR
40+ 3

30

DH/%

20

B-Le it T /9%

0.5 1.0 15 2.0 3.0
LK)
(b) 7K f A [A]

ARG FRACRE I KRR B3 A R/NE FRAR
REFUFEA B-Lg UM TReR 27 B
P4 2P LG R R SR K A K i R
B-Lg HLltEp 1L
Fig.4 Changes of degree of hydrolysis and B-Lg antigenicity

of goat whey protein hydrolysates by alkaline protease

Rl AT LUK L B B SO R R
TRV I 2 IR, KOR BRI B 35 n
INGY T2 R 5 T DA S R AT L o 2 A P B
PEO DR L A E R K R T2 AE R LA
4000 U/g MEHF T, {1 FH PR 25 B /K A% 1.0 by
WA KR FLE B AR DH N 12.31% , B-Lg $iLJA
TREZEHN 9.40% ,/NT- 5 kDa [IIKEE R 95. 18%
2.3 ¥FIBEAREBEKBIZHNHERKBYE

BN

R T it L R IR B KR ) T2,
A3HT T RS HE RN K fige s [R5 K A 7= 4 DHL, 43 F I
M LA B-Lg HUEUE A0
2.3.1 RERMBFUFEE G KR AT

B R K A LU SE 2L R A CTA s BR
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1207 EE<1kDa E1~5kDa [15~10kDa
E10~20kDa [ >20 kDa
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20(
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205
RO L U/ T R 47 KA by WP S K A
FIFEA,
K5 3L S A A K AR 27 R A
Fig.5 Molecular weight distribution of goat whey protein hy-

drolysates by alkaline protease

TSR 5 — R F K R SCR AR L, B A
B B AAE S KRR VS BR AR I B i il . X
SR, JURVR I R4S G 78— AT LAY KoK A 1 4
SRR, T A SRR, S A R e KRR Y AL
RO IR 6 SR v P B P R e AR
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Partial and Extensive Hydrolysis Process, Hydrolysate Allergenicity and
Peptide Profile of Goat Whey Protein

LI Hongjuan', LI Mengfan', CAO Hongyu', LIU Lei’, MOU Shanbo’, YU Jinghua' "
(1. College of Food and Engineering/State Key Laboratory of Food Nutrition and Safety,
Tianjin University of Science and Technology, Tianjin 300457, China;

2. Yipin Dairy (Qingdao) Group Co. Lid. , Qingdao 266600, China)

Abstract ; The preparation of hypoallergenic ingredients using goat whey protein is a hot research topic in
dairy industry. Whey protein is one of the main proteins in milk, and it is also the main substance that
causes allergic reactions in infants and young children. The most common way to reduce protein
sensitization is to hydrolyze protein into small molecular peptides. The hydrolysis process of partial and
extensive hydrolysis, and the characteristics of hydrolysate ( degree of hydrolysis, molecular weight
distribution and B-Lg antigenicity) were studied with goat whey protein as raw materials. LC - MS/MS
was used to compare the cleavage sites of allergic epitopes by partial hydrolysis and extensive hydrolysis.
The results showed that neutral protease and alkaline protease hydrolysis had better hydrolysis effect on
goat whey protein, in which alkaline protease had the highest hydrolysis degree of 21. 26% . Analyzed by
electropherograms,, macromolecular polypeptide chains still existed in the products after single enzyme
hydrolysis, and complex enzyme hydrolysis was required in the extensive hydrolysis process. At the
enzyme to substrate ratio of 4 000 U/g, alkaline protease was used for hydrolysis at pH 10. 0 and 55 °C for
1.0 h. The degree of hydrolysis of partial hydrolysates was 12. 31% , the molecular weight of polypeptides
below 5 kDa accounted for 95. 18% , and the antigenicity of B-lactoglobulin decreased by 9. 40% . When
the mass ratio of neutral protease and alkaline protease was 1: 1, the enzyme to substrate ratio was 6 000
U/g, and the hydrolysis was conducted at pH 8.5 and 50 °C for 3.0 h, the hydrolysis degree of the
extensive hydrolysate was 35.58% , peptides with molecular weight less than 3 kDa accounted for
97.26% , and the antigenicity of B-lactoglobulin decreased by 40.97% . Both partial and extensive
hydrolysis could destroy most of the allergic epitopes of B-lactoglobulin, but extensive hydrolysis could
reduce the allergenicity of whey protein to a greater extent than partial hydrolysis. The purpose of this

study was to provide some reference for the production of hydrolyzed whey protein in hypoallergenic goat.

Keywords ; goat whey protein; enzymatic hydrolysis; molecular weight distribution; degree of hydrolysis;

allergenicity
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