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Effects of glycosylation modification on the antioxidant activity

of casein-enzymatic hydrolysate
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Abstract; In order to enhance the antioxidant activity of the
casein hydrolysate, the enzymatic hydrolysate was modified by
glycosylation with glucose, xylose and fructose, respectively.
The effects of modification conditions on the antioxidant activity
of the product were investigated under the mass ratio of
enzymatic hydrolysate to sugar 1 : 2. The results showed that the
hydroxyl radical clearance rate reached the maximum at pH 7.0,

which were 38.63% and 32.82%,

respectively, and each was
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higher than the control. At pH 7.0, the reducing ability of the en-
zymatic hydrolysate was the strongest when modified by glycosy-
lation with glucose or xylose. As the reaction temperature in-
creased, the antioxidant activity of the glycosylation products of
the enzymatic hydrolysate and three sugars were continuously en-
hanced. At the temperature of 120 and 130 ‘C, the hydroxyl radi-
cal scavenging rate and reducing power of the glycosylation prod-
ucts of the three sugars were higher than the control. At 4h, the
hydroxyl radical scavenging rate of the glycosylation products of
the enzymatic hydrolysate and xylose, fructose and glucose
reached the maximum, i.e. 66.57% , 83.33% and 42.00%, re-
spectively, which were higher than the control; the maximum re-
ducing power were 1.12, 1.14 and 1.05, respectively, which were
higher than the control. Glycosylation can improve the
antioxidant activity of the enzymatic hydrolysis products of
casein, among which the glycosylation products of enzymatic hy-
drolysis products and xylose have the highest antioxidant activity.
The optimal glycosylation reaction conditions are pH 7.5, tem-
perature 130 C and time 4 h.

Keywords: casein enzymatic hydrolysate; reducing sugar; glyco-
reaction; hydroxyl  radical  scavenging
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Table 1 Effects of pH on the scavenging rate of
hydroxyl radicals of different reducing sugars
glycosylation products %
pH i koL N b3
7.0 20.8740.49" 38.63+3.70° 32.8241.46*
8.0 23.1343.09¢>  32.6741.79° 22.8041.97°
9.0 20.3340.40° 30.9041.55° 18.27+6.88"
10.0 25.674+0.68% 33.0042.46° 24.1344.06°

T BB X RO R SR TE R R N (29.02+1.57) V65 [/ 51 7
BN [E] F2m 2 5 i 35 (P<<0.05) .,
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Table 2 Effects of pH on the reducing power of different

reducing sugars glycosylation products
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Table 4 Effects of temperature on the reducing power of

different reducing sugars glycosylation products

R/ C i % M N Tt
100 0.5140.09" 0.974+0.17¢ 0.64+0.12>
110 0.54+0.15> 0.56+0.14¢ 0.64+0.17"
120 1.7340.07¢ 1.45+0.39° 0.82+0.18%
130 2.00+0.26° 2.24+0.05° 1.0940.342

pH {& i %) Wit EN i S
7.0 0.71+0.01# 0.7540.20% 0.46+0.05"
8.0 0.93+0.45% 0.8740.16% 0.674+0.13%
9.0 0.74-+0.042 0.93+0.03¢ 0.85+0.12¢
10.0 0.79+0.13% 0.84+0.15° 0.76+0.16°

T X BRRE A B IR 0.63 40,035 6] 81 5 B A [R] R 7R 22 S W 3%
(P<C0.05),
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Table 3 Effects of temperature on hydroxyl radical scav-  Table 5 Effects of time on hydroxyl radical scavenging
enging rate of different reducing sugars glycosy- rate of different reducing sugars glycosylation
lation products % products %

e/ C GikaLia Ak b3 i 18] /h A b N vE
100 24.27+£2.56¢ 24.6340.61° 23.1042.17" 2 21.8741.20° 25.6344.29¢ 27.474+1.54"
110 21.87+1.20¢ 25.634-4.29° 27.4741.54%> 3 33.20+2.65%  59.60+2.93* 54.60+36.47¢
120 41.774+1.11° 58.77+7.19* 48.2741.89%" 4 42.00+14.89*  66.5744.58* 83.334+1.06°
130 76.40+4.59° 67.17410.03*  56.27+31.52* 5 25.0343.23b 38.00+£9.37" 28.8044,39"

TR HEAE X R B RV BR R O (29022 1.57) %5 [ 51 <
BEAR R 2 5 i 3 (P<C0.05),

T BERE SR SR R LR PR RO (29,02 1.57) Y05 R 41
BER[A] 678 25 53 3 (P<C0.05)
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Table 6 Effects of time on the reducing power of Table 8 Orthogonal experimental design and results
different reducing sugars glycosylation prod- analysis table
uets FE 3 11 o 3
IR aEs A B NG|
il /b 1 Al e ’ T
2 0.80+0.16" 0.834+0.19" 0.90£0.13% 1 1 1 1 29.93 1.225
3 0.78+0.14" 0.8840.11° 0.8340.19° 2 1 2 2 70.40 1.251
4 1.0540.152 1.1240.05* 1.1440.19* 3 1 3 3 53.96 1.246
5 0.55+0.02" 0.7040.05" 0.64740.04" 4 2 1 2 69.38 1.268
T X BB S E R ) 0.6340.03; RS F R AR KR E 5B 5 2 2 3 74.95 1.326
(P<C0.05), 6 2 3 1 50.40 1.257
o ) _— ] 7 3 1 3 40.14 1.029
FAL T YRR A T B R AR R RE ) s A
X 8 3 1 29.84  1.308
2.4 BEALUHEIZHMRK
9 3 3 2 81.65 1.379
45 [15] 2% e o R PANG: = MR (FRR el
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b w2 o ) 3 +":\ = H - S Dt A /ﬁ
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Jo S FLWE AR E A B 5 RE T AR B R AR W AR A s s g 054 -
] 3 50.5 62.00 56.35
Mg 2 ok A o L7 VT 2R R A
R RS R SRR B FERRBE gma ke 1ser 70
PR 5B 2 00 A 0 S o e Lam L
P Il P T o B
AOEBUE W 7,56 & i g5 Wk 8, R ks 1284 1.295 1.299
) ¥ 3 o 5
A AL WL SR FROEWIREN e ser a0
e e B e T B
FIHE N CB> A, B A= B % o A X oo o121 oo

R B>C>A. W IR % ™ W) 5 A NS R ™ A bl A
PRI 3 BR SRR A JECRE T 89 B Ak K S 43 Bk
A,B,C, fl A,B,C,,

Ay BIFEVREE 130 °C .pH 7.5, B[] 4 h(A, By C,) A
BE 130 °C.pH 7.0 Bfa] 4 h(A, B, C,) 9 518 F #4147 3 Ik
TFATEAE S B . 45 R FRE, AL B, Co IR JE [ il JE 35 B &
Hr 829 R AR 1.489; A, B, Co IR B i L IH R F h
T1% R Jy 1.340. R BL, 5 52 P04 0I5 1 0 0 19 I
B Z&AE R A By Co s BIRBE 130 °C (pH 7.5 1] 4 h,
3 ik

W5 25 SR 2 B 3 b W 2 Ak oot T DL SR s R
7 0 R0 S AL M 5 TR B TG A TR O R A ek
Yt Bt S Ak 0 PR f s . B B 04 0 SR R B A% R O R
130 °C \pH 7.5 0[] 4 h, 56 BT ¥ Ko 8] 00 50 0 Fh 28 4%
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W VE R 2R 4 S HEAT IR AT T, DT A 1R 2R K R
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Table 7 Orthogonal factor level table
KA AR BE/C B pH C A /h
1 125 6.5 3.5
2 130 7.0 4.0
3 135 7.5 4.5

9 P A AP AR T T8 0 e A I R K S ) B B SR A R AE
HRERBPIIEM.
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