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Abstract: As the main component of the extracellula

cells. In order to explore the suitable preparation conditions

promoting the proliferation of the skin fibroblasts, the antler

hina) (2.Northeast Agricultural University, Harbin 150030, China)
llagen was closely related to the proliferation and differentiation of the
the collagen peptides from red deer (Cervus elaphus) antler with the function of

was used as the raw material and hydrolyzed by alcalase and trypsin . The degree of

hydrolysis (DH), peptides yield and the proliferation rate of normal human dermal fibroblasts (NHDF) were used as the target to perform the

single factor experiments and orthogonal experiments, and determine the appropriate process conditions. The results showed that the optimal

preparation conditions were as

substrate ratio of 2%, pH 9.0

NHDF éd be

llows: alcalase-was-used for enzymolysis under the conditions of substrate concentration of 1%, enzyme
emperature of 60 ‘C, and then trypsin was used for enzymolysis under the conditions of substrate
i0 of 6%, pH 8.0 and temperature of 42 “C. The final hydrolysis degree of the hydrolyzate, the yield of
tion rate of cells were 21.7%, 86% and 22.75%, respectively. Collagen peptide with promoting the proliferation rate of
tained from red deer antler by alcalase-trypsin bi-enzyme hydrolysis.
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Table 2Amino.acid composition of the collagen from antler of

red deer

A B BE/% 5FE
RITARBL 5.88 133.1
HRBR 2.78 119.12
X 3.00 105.06
BRER 8.89 147.13
HEER 8.66 75.07
RECicd 5.04 89.09
PR E R 1.27 240.29
ki 3.19 117.15
R 0.68 149.21
TR 1.25 131.17
TRBR 5.78 131.17
7S 2.15 181.19
ENGE V3 2.97 165.19
AR 435 146.19
28 5 BR 1.63 155.16
R 447 174.20
JiENid 6.22 115.13
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Fig.3 Effects of of the enyme-to- collagen ratios on the
enzymatic hydrolysis by trypsin
Alcalase TR 1%, BEIKLE 1~5%,
TEE 60 °C, INIE] 3 h 2%0F THEHE, B ENE
¥ 1%, BEEH 1~5%, pH 8.0.d/% 45°C, W3 h'
FATTHEE, 2075 SR IREUN KR T . 22 IR 284
XF I N BT 4E2R. (NHDE) 95828520 o
FHE 2 FT%0, B Alcalase 25 SRR LLAIE I,

IKARFER RN, FERGIRIERE 2% e TiaE: £
IRAG AR ANZH G TEARAERGE L 2% 2 S WA TR ]

Jif FH 4 R s
mg@ AIEG ELE 260 KR 14.28%,
LIRS 60.5%, HHIRETER N 16.88%. HIKI 3 /]
K, BEETER AREEIS LA N, KRR, ZRRAER
ANZHf G iE R 2IUEH T A TR s, R
FIBERIE LA S% I ORI T, TKARE N 8.58%, £k
133N 60.52%, AMHUIITEZARN 13.44%. AT
o T 5 PRSI ) 46tk e 17 e S5 2 1 K 20 % 1
T 2 (I BRI 2R (I RS IO AR R AN FE AL, WT R
& IS INBE IR FEAD T IR FE R i, s s
TG R e, T CAGK S8 0t i) P K S 1 i
Z18,

2.2.2 pH *fEaff R 4970

122

—
al

L

2r Sva—
21+ I
)
= 18F q?n:%_”g
< 7 1B
té 16} loZ]is 3
® [ “.3‘:‘:'-14_;;'%
= 14f = KRR 50;;_13 S
H - AR S
! ek 190 ]
0 30 J10

7,15 8:0 8:5 9.l0 9?5
B / %
[& 4 Alcalase YRR N AISENG
Fig.4 Effects of the pH on the enzymatic hydrolysis by alcalase

20 170 920
18 leo 7118
16} 416

_ l4r 150 Eq14 =

= 12p loz{? &

210 =410 =
6 = KR 2016 ®
4r- - A 10 14
2+ -o- A S B 12
ol— ' : ! r o Jo

70 75 80 85 90

Bt /%
15 B B AR KL A0 R

Fig.5 Effects of the pH on the enzymatic hydrolysis by trypsin
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3 1 3 3 3 3 3 1537 62.03 71665
4 2 1 1 2 2 3 12.62 45.78 17.98
5 2 2 2 3 3 1 17.42 7890 2191
6 2 3 3 1 1 2 17.01 75.42 9
7 3 1 2 1 3 2 15.49 68.28 1632
8 3 2 3 2 1 3 15.63 65.92 13
9 3 3 1 3 2 1 19.61 - 18.64
10 1 | 3 3 2 2 338 7 T s 17.66
11 1 2 1 1 3 3 13.50 58.50 1639
12 1 3 2 2 1 | 16.51 70.91 17.69
13 2 1 2 3 1 3 16.08 69.20 17.87
14 2 2 3 1 2 1 1 67.38 18.22
15 2 3 1 2 3 2 18.1 75.25 17.64
16 3 1 3 2 3 ] 1475 61.55 17.43
17 3 2 1 3 1 2 13.86 52.80 17.30
18 3 3 2 1 3 1621 63.49 17.90
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