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Composition analysis of the whey fermentation product
with the antioxidant activity
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Friendship Hospital, Jilin University, Changchun 130033, China)

Abstract; Using Lactobacillus to ferment whey protein, the antioxidant capacity of the fermentation
product were analyzed. For the fermentation products, the DPPH radical scavenging rate adopted as
the evaluation standard of the antioxidant capacity was 66. 95%. The DPPH radical scavenging rate of
graded product increased to 79% after 5kDa ultrafiltration. Tricine-SDS-PAGE electrophoresis
analysis showed that, the molecular weight of the whey peptides which had antioxidant activity clearly
was concentrated in less than 2kDa . Amino acid analysis of fermentation products demonstrated that,
the content of the hydrophobic amino acids and aromatic amino acid closely related to the antioxidant
activity were more than 70. 17%. At the same time, these fermented products were full of the
essential amino acids, and were suitable to develop new functional food.
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1.1 ##R5iH

WPC80 ¥4 7.5 H 1 # » 52 [H glanbia 24
7R RS LT B8 S 5 i VR R T, N AR
WIWE ST T s MRS K5 7 3, A0 MM R A 0l ) A
B s DPPH, H A A 4l 2 Tl bk 5 2 415 H
b 3550 35 g [ 7 4 B 4
1.2 NE5EE

SPX-250B-Z BUA Ak Br F4 , Bid TAE G, b
MRS A R A A BT 3 &) s R F 4K
KA A, LW BEIT 85 A R B AL,
FEEH Kendro 247l ; TU-1810 %28 47T UL 4356 6 &
T At st 8 b7 38 A A A8 A BR 3¢ 4F A A5 JA3003A
HL K R R B AR A FRA A s pH-25 3K
FRREE T AN AR B AR B &) s MSC g, I
TR R g M A RS 7] 5 TY600C HL UK AR, Jb 3t
BREARITHIKKEHRAF;SYKAM 433D 4
B SERR A AT AN, T 26 R I A A .
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2.1 AEBEEBREBTUHNEHE

WPC80 ¥ 4if L 1 43 i 26 18 K % 10 %0 &2 Ji
Ja o AE 105 °C R KB 20 min, & 415 768 & G
1 1B e AR 3 BN 4 00 1 78 AR
A G FLAT 3 b 5 0 BBE R B9 RN 9 pH

% 6.8 )5, BT 37 CHiFRA . 1k KB 24 h,
2.2 DPPH EHEFBREMINE

2 mL BESL 5 2 mL 6 JE 8 1X107" mol/L
B DPPH Jo/k Z B T R X E IR G4,
BT IR TR 30 min J57E 517 nm Ak &
WG Ai. DPPH A IEMEBE R AN
A — Aj |

A,

K AN 2 mL A F N 2mLDPPH & W 89 % OD
;A0 2 mL BES N 2 mL 288K B9 OD {1 ; A,
9 2 mLDPPH IEHN 2 mL ZEEIE R A OD {H.,
2.3 FYMBESE

B3 B A RBP4 8000 r/min &5 .0 30
min ZBEAEEY S .76 1.0 MPa J£ 75 .25 C=
TSR T 28 B AH XS 43 F B8 10.5.1 kDa
P SRS v 23 27 2 T ZL3E B 1 R B i AT R 8
A3 W AR AN [F] 43 F i K B i 4 9 L O R A
DPPH [ FH 575 BR A I A 73 207 W i e S8 A vk
2.4 Tricine-SDS-PAGE H ik 4 #7

Fiege 1 RN 2 o il 22 b g e I A A7 Y0

% 1 Tricine-SDS-PAGE B 3k 28 i &
Table 1 Buffer solution of Tricine-SDS-PAGE

(
A= |1— X 100

S Tirs/ Tricine/ SDS oH
(mol«L ") (mol«L ") /%

1 2% o 0.2 — —  8.90

B 2% R 0.1 0.1 0.1 8.25

Bl S 2% W 3.0 — 0.3 8.45

% 2 Tricine-SDS-PAGE % B fi% 75 &
Table 2 Gel liquid storage of Tricine-SDS-PAGE

T 47 Tk PR SCORUTA 5 T i
REW
/(g+mL™1) /(g +»mL™1)

AB-3 i fF 1l

0. 480 0.015
(49.5%T.30)
AB-6 fifi FA Il

0. 465 0.030

(49.5%T,3%C)
e 3 WO o3 s M Rk A AR R HEE T
T B LKA

*3 KHMEHE
Table 3 Gel preparation
A% BRI 10 %643 B 15

AB-3/mL 0.25 —
AB-6/mL — 1. 60
B % 1R/ mL 0.75 2.67
il /mL — 0.63
H>0/mlL 2.00 3.10
10 % 33 B MR 82 / p L 22.5 40. 00
TEMED/ uL. 2.25 4.00
AR /mL 3.00 8. 00
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W5 pL BF S R T RE SV R (0. 4%
SDS.12% g H .50 mol/L Tris.20 mol/L i %t
COBEL0. 1 g/L % Bl se i R-250, | HCL 4 15
pHEZE 7.0, ¥ /K% 5 min, 751 1 B4 AL
JINIE 570 22 s V- i0E N2 B I Z T 30 VL. 2
100V, B %8 43 25 IS 38 22 1 AT LA >4 9 2 H

T AN BE M 35~40 °C., HIIKEEHG .
SN U BT R R IR L 7 e i P
LFEK=9:2:9,% 1% % L5 R-250)

Byl h EH BB Em (P LB K=1:
1: 3, oM A 2 hSidk. HEERE SE
H k.
2.5 SEBIW
SR 53 A7 b BT A& W B TS L W3R 4,
O3 AR AR TR D150 X 4. 6 mm 4
B A 10% 2B Wk A 1.0 mL/min; #F
FEE R 10 pLs R 3.5 MPas HEIE A 40 °C 5K
WK R 570 nm,

F4 BEOEH

Table 4 Preparation of the solutions

Zh A Zh B AW it 5 TR VR TH U
pH { 3.45 10. 85 — 2.20
B plieridcs 0.12 0.20 0. 30 0.12
PR =8 (—K) /g 11.8 19.6 — 11.8 5P B (D
FrIER /g 6.0 — - 6.0 HEETFEMBK
NaOH/g — 3.1 12.0 — RE
I /mL 65 — — —
25 Yo fm — H B /mL — - - 14 6:4
HCI32% /mL 6.5 — — 12 ~
Mg/ g — 5.0 — — 16
Ky /g 0.5 — — 2.0
REB/L 1 1 1 1

3 R4
3.1 IABFEAEBEYRELFENNE

HRAE 2. 1 %12 FLIE LW YA T 8 0 AR
WY R, Fe o202 5 2L R B YN
DPPH H W5 MTEER %N 66.95% .,
3.2 BESEFYRELEFENLER

fE 1.0 MPa JE 11,25 C &= &M F .k H
B AR X 43 F B i 43 A 10,501 kDa A M
23 21 Y5 ) T O A AR LV AR R T W) o
A Mr=10 kDa.5 kDa<<Mr<<10 kDa, 1 kDa<C
Mr<C5 kDa, Mr<C1 kDa PU/™2H 43, 23 591 0 5 3 1
A2 43 %F DPPH H H 2 19 38 B 2 F 2 Ik i {4 F1
WL AR WK 5,

®5 FAEASHRENLFMEH L

Table 5 Antioxidant activity with different components

DPPH H H13&7H 2 AR TR e B2
Hil
Br/ % /(pg + mL™H)
Mr<1 kDa 40. 15 3.78
1 kDa<<Mr<<5 kDa 79. 00 12. 89
5 kDa<<Mr<<10 kDa 65.58 21.32
Mr=10 kDa 42.01 2340

M5 LEH.1 kDa<Mr<5 kDa 414314

1E B DPPH [ 6306 M I 8 7 HoAh 3 A4

AIE 79% . HI LT UL, FLIE B A AR K ) 3 S 2
FAEPIEAX TR E 1~5 kDa Z A AK 5>
TRIEE N X 505 LK S FRAFLEEA
il fi 4 (<6 kDa) HL A7 5 4 19 i S Ak 6 P 9 25
WA,
3.3 HIXERASW

H L ), e KR AT AL A FLIE B A R
TR YA 114 P TK 2%y B0 €5 T A TR BT L FLEAH R 43 R 2
LT A A . BT AN A X 4 5
i bR A £ 31384 9 A 35 kDa 117, 5 kDa., i J&
PN AH X 398, B BB R, oy T/ T 2
kDa, 6B HA AT DI RERY FLIE Z K E S/

TOSKD S p— i
TkDa =T
A0k D
35KDy — - ~— 35kDa
25kDa —a= -
20kDa — g
16kDa —m t [ ] -*—|7.5kDa
e —*

. - 7kDa
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Fig. 1 Electrophoretogram of the antioxidant peptide
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Fig.2 Chromatogram of amino acids’ qualitative analysis
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Fig.3 Chromatogram of the whey fermentation

i 2% 6 A, FLIE P4 A0 IR i B s R R Y 1k
FRHEFE N 652. 08 pg/mL, Heif A IR0 55 S 3 1R o5
S SER Y 61.80% , T WHO/FAO 2 1y &b
T RKLIR i B E LR MY 40 %0 22 A7 1 bR o LA B b
TWRAMMEELTARMRZELN 0.6 WSHHEA
WAL ERWSF . SIEEANEAILARY
KA B E LR 057 75 I = 5L W () R Rk

KE| 457,57 pg/mL, 5B EHERP 70.17% ., bF
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Table 6 Content of amino acid
S %2 3k
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* IR Thr 119.1 21.41 L)), W EE SR, 2005, 6.:29-32.
W Ser 105.1 11.83 Yao Ting-ting,Zhao Pei-cheng, Lii li-buo. Process of
AAR Glu 147.1 56. 39 study on milk-derived bioactive peptides[ ]J]. China
) Food Additives,2005,6:29-32.
EEAA Gly 75.1 9.73
[ 2 ] Hartmann R, Meisel H. Food-derived peptides with
e Ala 89. 1 26. 33 . . . .
biological activity: from research to food applica-
* WA Val 240.3 52.84 tions[ J]. Current Opinion in Biotechno Logy, 2007,
x R E R Met 149. 2 21.02 18(2). 163-167.
* AL ER Ile 131.2 56. 68 [ 3] Pihlanto A. Antioxidative peptides derived from
* 2L R Leu 131.2 52.26 milk proteins [ J ]. International Dairy Journal,
P 2%, X1 (6 L 2. 254k B 7R S
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