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Abstract: The collagen peptides and chondroitin sulfate were isolated from chicken breast cartilage hydrolysate, and their structures and
anti-inflammatory activities were investigated in this study. The yields of collagen peptide and chondroitin sulfate were 68.32% and 18.82% (dry
weight basis). The amino acid analysis showed that the content of glycine in the collagen peptide was the highest (14.05 mg/g), followed by
glutamate (9.09 mg/g) and proline (7.44 mg/g); The results of UV spectroscopy and circular dichroism analyses showed that the extracted
samples were conformed to the typical characteristics of collagen peptide; Analysis by high performance liquid chromatography revealed that
92.38% of collagen peptides had a molecular weight smaller than 1000 u. Fourier infrared spectroscopy, agarose gel electrophoresis and
disaccharide composition analysis showed that the extracted chondroitin sulfate was mainly composed of chondroitin sulfate A, with a relative
purity of 91.87%. By establishing a rat model of arthritis, the effects of polysaccharide/peptide hydrolysate on the levels of inflammatory factors,
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TNF-a, IL-1§, PGE-2 in rats with arthritis were examined, compared with the model group (TNF-a 39.90 pg/mL, IL-15 22.38 pg/mL, PGE-2
89.41 pg/mL), intragastric cartilage hydrolysate, collagen peptide and chondroitin sulfate could significantly reduce the levels of TNF-a, IL-14
and PGE-2 in arthritic rats (p<0.05). The results of this experiment showed that cartilage hydrolysate, collagen peptides and chondroitin sulfate
can be used to inhibit the levels of inflammatory factors, TNF-a, IL-1/ and PGE-2, and reduce the inflammatory response in arthritic rats.
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Fig.2 Fourier infrared spectrum

JE: ar BEKMRY; b RABIETERABRKETE A A
Fon,
223 BABGHT

T FHER 73 SOR R 7K AR R IR 5 B A
A AT AT, SRR | R, BB KRR e
R SRR AR ZREEE (p<0.05), HI
AT R A RFEdh o BB 7K AR SR R A IR
PR & RS A H R (Gly) &R (Glw)
ffiZiR (Pro) « F&IR (Arg) « W& (Ala) FIR
ZEMR (Asp), HrbRIFEEE A H 2R S R
i, ik 14.05 mg/g, HUCHAREIR 9.09 mg/g FAHE

R 7.44 mg/g.
R 1 RBKRIFIRRE AR SRR S ERRLA R
Table 1 Amino acid composition of cartilage hydrolysates and
collagen peptide samples

Bk oz (mg/ 2)

BEKRRS  RREAK

RAZB(Asp)  3.1140.04°  4.64+0.11°
7R B (Thr) 1.54£0.02°  2.22+0.02°
£ R BA(Ser) 1.33£0.01¢  1.92+0.02°
ARF(Gln)  6.0240.04°  9.09+0.04°
HEB(Gly)  9.34+0.01¢  14.05+0.08"
REF(Ala)  3.70£0.01¢  5.52+0.01°
FIAE(Cys)  0.15£0.01¢  0.20+0.01°
HRB(Val) 1.40£0.01°  2.0120.01*
FEABMet)  0.73+0.02¢  1.26+0.02°
FEEB®le)  1.44+0.01°  1.38+0.02°
FHEE(Leu)  259+0.03°  3.17£0.02°
BAEE(Tyr)  0.30£0.01°  0.83+0.01°
KAEAEPhe)  1.56£0.01°  2.23+0.02°
HiAFR (Lys) 1.52£0.01°  2.030.02°
(AEBR(His)  0.58+0.01°  0.69+0.01°
R (Arg)  3.71£0.02°  5.15+0.06
IHEBR(Pro)  5.07+0.09Y  7.44+0.10°

E: BBAREATELE, RAFEATERFHES
(p<0.05); MR FEERTEFWREE (p>005). K2, 4. 5
Fl.

224 JRyFESA

I FH v G E i AR 30 7K A R e i B IR
FEMIR D FREDA. B3R 2 WAL BE /KSR
SR E A P IR TR A ZE R, AR
HIK RS RZEHT 1000w BLT, HA 5
FRRE S A IR PR AE 1000 u PURAI A T 92.38%,
500 u LR 73.85%, BRI A A b 2 22
NN TR TR OISR I R DA 431 Bk
N, BEIEYGEIKIRGESE, 4315 1000 u LA
FAEW SR EOL I R G LA R AR B kA, Shpiike
(M2 TE e G S A SRR f BRI, IXFhSEIIR R
BARK B T E R AEDE AL .

R 2 REKBONEEEARERNRKS FESE
Table 2 Peptide content of cartilage hydrolysates and collagen peptide samples

o <500 u 500~1000 u 1000~2000 u >2000 u
R KR 59.3240.61° 23.05+0.60° 13.57+0.20° 4.06+0.13°
R E K 73.85+1.27° 18.53+0.19° 4.77+0.08° 2.85+0.02°
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Fig.3 UV spectra and CD spectraof collagen peptide samples
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Fig.4 Agarose-gel electrophoresis
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BRECE R ARG, 8: ARBRSKE ZALSL-HARERK B F ABC B4,
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M, B4 N RER . PR BBRECE R A FriEd
FBR R B 2K i S AR B IR IR i 36 ABC i
R = k. HIEPTENIRIR KB & ABC Bgn]
PUK SRR S 2 dh, BRRRECE 3= A Pl i AR
FRZ, EAREKMATR. MERPCE 2 SR
BHER A ERITEEE KRR, HITRE T
& R R A 22, 020 Ul B S P S O R R X
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Fig.5 HPLC chromatogram of disaccharide standard and
chondroitin sulfate sample
Er ar SHEARESE; b RRBRAKE EAR.
* 3 MR RN IEARREORE
Table 3 Composition and protein content of disaccharide in
chondroitin sulfate sample

Parameters AT

ADi0s (AUA-GalNAc)/% 5.80+0.09

ADi6s (AUA-GalNAc,6s)/% 18.89+1.61

ADi4s (AUA-GalNAc,4s)/% 74.62+2.01
ADi2,6dis (AUA2s-GalNAc,6s)/% -

ADi4,6dis (AUA4s-GalNAc6s)/% 0.69+0.03
ADi2,4dis (AUA2s-GalNAc4s)/% -
ADi2 4,6tris (AUA2s-GalNAc4s,6s)/% -

4s/6s 4.03+0.39

EEOSE/% 8.13£0.36
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x4 BEARRNHTRE

Table 4 Support angle of oblique plates in each group

205 . - %jﬁﬁ & . =
%0d % 7d % 14d % 21d % 28d

E 53.8+0.8° 53.940.7° 54.240.7° 54.1+0.7° 54.3+0.8°
AR 35.0£0.9° 35.0+£0.7¢ 35.6+1.0° 36.0+0.7° 36.5+0.7"
AR K 35.8+0.6° 39.8+0.6™ 43.4+0.5° 47.6+0.6° 49.0+0.9°
fi R %6 Pka 35.9+0.7° 39.2+1.2% 41.7+0.9 44.0+0.74 45.8+0.7°
BB R 35.7+0.6° 38.4+1.2° 41.741.0° 442+1.5¢ 47.3+0.6°
FRpEZE 35.7+0.8" 40.7+1.0° 46.4+0.5° 50.2+1.3° 52.2+0.9

&5 KR TNF-a. IL-1 8. PGE-2 7KFRIELE:
Table 5 Comparison of TNF-a, IL-1 and PGE-2 levels in rats of each group ( xs)

405 R#m)  TNF-a/(pg/mL) IL-15/(pg/mL) PG-E2/(pg/mL)
E¥m 7 9.68+3.62° 11.16+4.42° 40.09+6.11¢
AR 7 39.90+9.64° 22.38+4.12° 89.41+8.86"
X6 B4R B K AR A 2R 7 11.7122.97° 17.75+2.07° 54.19+9.86°
J R IR 7 21.42+4.47° 19.3142.28% 73.4149.88"
BRI B Fon 7 19.02+3.04° 16.97+1.51° 67.11£7.37°
FRpEZE 7 10.14+2.44° 16.3242.98° 48.96+7.15%
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B (p<0.05), MEAIXSHIECE KM R 8 koA
TRIR B AT TR » KERHRCS R A T K.
RWIE IR K IR A A BRI R B i 3R
A SENOR SRR ST HE A1 B, I K BRI 1 O S o
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