4 X 5: R622.1 BATARE: 10183
WA %5 2010722018 ® S AF

= RN 5
ST e

BEEEHKRERRRREMFITN
Extraction and Biological Evaluation of Collagen Extracted

From Sika Deer (Cervus Nippon) Hamstring

k4. £ R

T Nk BRERAIAES

BRI BERE5RREARGEE

RIPEIH: x| M HFE
Ei¥lR BIRA

BFFRAL: HERKEAFDAZR

20134£4 H



AL R FEE 0 1 S B SR B R A R A

Extraction and Biological Evaluation of Collagen Extracted

From Sika Deer (Cervus Nippon) Hamstring

hEHLZ. £ B
Tl ERSER A
=1 T A €2

FAIRG: BESEm

e HH. 20134 5 H 28 &



REAXREENBEREN, KERFNIRERILX
BHERAE. BFRAMNEMEMLIADIAN, BREHELEX
RERINERS AR EITEMAERXBES . E. &17. W
. AURFRFIEESENNBLEER (BAEZAMEE
FAARELR) . BN, NABERIAEESRET

RS 3 114 SO QU 75

KOHERD: FF22 PR, A AT S RIT0E S T,
TS T AT ROBUR . o B3 0 251
S BB A RS R KBRS R 01 R
R SRR T TR A ATV B, 39 276505 LU 75t
B0 A\ 5 4 B A PO S T e A AL
ShrR RS T2
H#: 203 # 3 A48 H



R HHE

FREAE R 1 s i B A B R K AR = oA

RGBT IR K R =4, AT B8 1) = BB 45 R R B /IN IR 00 TR
o, PR 5T RIS TR A ST RS, RE ARG £
T A=) 2 i e e 2 B2 AE L, 42 TRty Atloih . B2 S ik, BF A Mg
PRSEN EF =GRS, JE SN TR, FEIT R A,
HEAERE ML« M s M5 ] A A B b SRR, A 2 v e 2 bk
W) VAR 26 o A SC A ZELUB EE AT AE R AT 0 Jeb ), 4R BUR R A T

HfR: CUBTEEMEAL I RN Rk, BT iR R A MR I T2, XAy
TEVEREAT VAN, AR B IR T 1™ i PR R SR AL S BRA H

J5E 43 R R R R S A 1 I VR S OO A R TR AT I DR B 1, AR R AR FE
EAERI I RRE LY EERER, R IEAS IR IV A M A JE8 FE8 7 R v T e 2 1
(DASC) $2HU T2, EhMmEIIUR IR 1, N 37 A S 05 L1 R 3 (ESEMD
WG A R A RV IR D B 11 BB IS IR B 11 (DPSCD IR IS il 2R 41
JEHRRL, (2T AN . SDS-PAGE HLIK A& B 7 BRYTHE IR I 45 52 BT LB I MEAE
JEFE S IR A s MTT Ll £ 00 56 Mg 41 B8 R 03 o i B PR 00T /s B e 2T 4
M 1929 IAIFEMEREI, LA Ay SEEG R GIEAT B IR SO 5045 500 M 41 R JEB 07 e i
B R PR R JER P St

SR I EATRER I A S 2% 11T A R R S RV TR Dt R 1 e £
TZZH0: BRI 0.5mol/L. ¥Ry 36h. RHEEL N 1:40, FHhifik
IR EE A1 %: DASC 4 7.49%, DPSC 4 7.9 %, fAifLEhHTiki DASC £3% 4
7.4%, FAF T VL5 30 MM £ R JEE 5 P R A9 1D J 2 1 KL S HCA) B T AR A )
AR, R RIS PRI AR T, R U IR i BOR 2 LG5, IR IR S i
RSP IRE R, LHYRR I SRR G5 M8/ D A IR B 2 1B PR G5 4 41
M e KR AR S T oA R AR 45 R (.78 DASC M2 DPSC ¥ 5 /£ 223nm
BT A7 A B RSO, )20 H T8 B B ) P ) e IR I e A L2411 1 4



IR DASC. DPSC JAf A (HIEREIR IR B H, CASC) #A 5 AMRHEIE,
OPIEREE AL B LUK ER G 1. 1L 11 #H5, DASC A1 DPSC HRFAE IR IS4 H B
75 CASC FRUEWETE R Y, FH b AT LA SC A A 8 FE Al ) LA IR R T 1 =
WETEZ K, SDS-PAGE FiUk Pl Sl /i 10 JER 7 1R Y e Jt 2 1 R AR Js i 2 1
17 ol o2 BEFN B BESEHETEER R, ST R0 U WM 0 8 AV e I £ 1 1 A A
JEBUIG; DASC 24K . DPSC BHERA 73 7 50 FEAT AL, 1929 40 i 14 58
TR TG E R, W] DASC 25 DPSC R EEHON /N BB ET 440
L929 KT, KRB0 45 K 27, DASC MK DPSC 5 J [z filiifr 5
XA LS, DASC 4171 DPSC 3R I R R DT . 20 EE R a5 TR A, 5t
i DASC 1 DPSC % K ik JC RIS AE H -

S50 ASCUUHTEEME A6 RE A 0 JsURk, S IO M A RE A9 e Js 2 1
P Z, TR R R AT S, I A e R R B RiE B
A FER 9 F2 Dt e 1 G A o e o b

KA
BIREH, 2l %, EUETE, PO



Abstract

Extraction and Biological Evaluation of Collagen Extracted

From Sika Deer Hamstring (Cervus Nippon)

Collagen is a hydrolyzate with a stable triple helix structure and relatively small
molecular weight which is degraded faster and absorbed easier by the organism. It has
been reported recently that collagen is widely used in the domain of food, cosmetics,
pharmaceuticals and so on owing to its biochemical properties and pharmacological
actions. The wild sika deer is the first class national protected animal, deer township
develops large-scale artificial breeding of sika deer and the related industries such as
sika deer’s muscle, tendon and blood which can be used as a food material. Dried deer
tendon is widely used medicinal herbs in traditional Chinese medicine. In this study,
collagen was extracted from fresh tendon of sika deer.

[Objective] To establish collagen extraction process with fresh sika deer tendon
and evaluate its biological activity and provide a scientific basis for the development
of new collagen products.

[Methods] Acid soluble collagen (ASC) and pepsin soluble collagen (PSC) were
extracted from sika deer hamstring (cervus nippon). Concentration of acetic acid,
extraction time and the ratio of gardenia to liquor was regarded as the main factors.
The extraction technology of acid-solubilized collagen from sika deer (DASC) was
optimized by orthogonal experimental design. The collagens were reclaimed by
salting out method and the surface topography of DASC and pepsin-solubilized
collagen from sika deer (DPSC) was observed by environmental scanning electron
microscopy (ESEM). The extracted collagens were identified by ultraviolet spectra,
Fourier transform infrared spectrum (FTIR), SDS-PAGE and tannin test. 1L.929 cell
viability was detected by MTT assay when exposed to leach liquor of the collagen
extracted from the sika deer hamstring (cervus nippon). Skin sensitization test was

used to examine the stimulation of DASC and DPSC on the rabbit skin.

[Results] The results showed that the optimum extraction conditions as
follows: concentration of acetic acid (0.5 mol/L), extraction time (36 h), the ratio of
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gardenia to liquor (1:40). The yields of DASC and DPSC were 7.49% and 7.9%
based on dry weight basis with salting out method. The yields of DASC were 7.4%
based on dry weight basis with a simpler salting out method. DASC and DPSC took
on a plicated and platelike structure under the ESEM, platelike structure was
connected with each other and compact porous texture was formed. Much platelike
structure existed in DASC. DPSC contained much platelike structure and
collagenous fiber bundle. Both ASC and PSC from the sika deer hamstring (cervus
nippon) have maximum absorptions near 223 nm, initially regarded the protein as
collagen. FTIR spectra of DASC, DPSC and CASC exhibited the characteristic
peaks of Amide I, Il, 11l as well as amide A and B. Based on FTIR spectra, the acetic
acid and pepsin did not disrupt the triple helical structure of collagen. It was found
that the major constituents of both the ASC and PSC consisted of chains al, a2 and
B . Both DASC and DPSC showed a low degradation by tannin test. The cell
proliferation of DASC leach liquor group and DPSC leach liquor group showed no
significant difference compared with control group. Leach liquor of DASC and
DPSC revealed no effect to .929 cells proliferation. Based on Skin sensitization test,
no skin irritation was observed after treatment with by DASC and DPSC.
[Conclusion] Collagen extraction process was established with fresh sika deer
tendon and the extracted collagen was identified. It showed no cytotoxicity to L.929

cells and no skin irritation after treatment with by DASC and DPSC.
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