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Abstract: To accurately and rapidly determine the contents of chondroitin sulfate and hyaluronic acid in cartilage hydrolysate,
galactosamine and glucosamine were used as the target substances. A determination method based on high-performance liquid chromatography
was developed by optimizing the chromatographic conditions and methodological tests. The ZORBAX C18 column was used for separation,
with acetonitrile and ammonium acetate solution as the mobile phase for gradient elution. The flow rate was 1.00 mL/min, and the measurement
wavelength was 250 nm. Methodological tests showed that the mass concentration of chondroitin sulfate and hyaluronic acid followed a good
linear relationship with the peak area in the range of 100~500 mg/L. The limit of detection of chondroitin sulfate was 0.948 mg/L, its
repeatability deviation was 0.089%, average recovery rate was 99.71%, and relative deviation was 0.35%. Meanwhile, the limit of detection of
hyaluronic acid was 0.027 mg/L, its repeatability deviation was 0.045%, average recovery rate was 97.74%, and relative deviation was 0.92%.
Compared with the conventional method, the proposed method offers the advantages of being less affected by interference from impurities and
having high accuracy, excellent repeatability, high recovery rate, and high precision. Using this method, the contents of chondroitin sulfate and
hyaluronic acid in cartilage hydrolysate can be detected rapidly and accurately.
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TR pH H% 7.0, FIHAKESR, T-20 CLRAF%H .
1.3.2 IRAEAFRBIRELE

Sy B 50 mg B R 4K i 2 % B R b T
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Fig.1 Chromatogram of enzymatic hydrolysate of chicken

breast cartilage
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Table 2 Systematic experimental results of the liquid phase
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LR M [ 7 FE N y=20.132x-40.37, HHEREN
0.994 8, AMERIHXKRRLF, UifH CS M HA B¢/
(1) L UBESRARVEE TR AR SR S IR FE R I b, WE I s
1 I 2R XS R B B g CS AT HA BT e S E .

25 FEMLH
HEMRRE RWE 3 frr, FEMH CS Al HA

e B A MRS 45 RIS 43 78 30.07%7F1 5.04%,
RSD 4371 0.089%71 0.045%, 34/NT- 1.5%, FHA
SERGATTEE R RS, FFaT0RER LT,
L L AP IR AE 2 €0 S NI R X SR FEE I S RIS
[AIERAEGS, OGP K HE A DK ) S0 22
SRAEAFZ 7 0 B A ke 2,

*3 EEMSINESR
Table 3 The test results of repeatability

M B MARE ARG EEARRIML MEIRE(MgL) A E/% AEHME/% RSDI%
1 0.150 3 50.00 87.75 30.06
2 0.1498 50.00 86.88 29.96
S 3 0.1504 50.00 87.23 30.08 30,07 0,089
4 0.1506 50.00 87.46 30.12
5 0.1510 50.00 89.36 30.20
6 0.1502 50.00 87.75 30.06
1 0.490 3 50.00 197.12 497
2 0.498 4 50.00 198.35 5.03
ERRER 3 0.504 3 50.00 199.57 5.05 5.04 0.045
4 0.506 4 50.00 199.35 5.08
5 05102 50.00 200.54 5.09
* 4 BHEESRERER
Table 4 Test results of the precision and recovery rate
AMIRE  AAFE/(mg/mL) AR E/(mg/mL)  REF/(mgimL) BRI R /%  RSDI%
0.5 0.062 4 05532141 98.16
05 0.062 4 0.554 3435 98.39 98.19 0.19
0.5 0.062 4 0.5524451 98.01
1 0.062 4 1.057 232 99.48
BRI T & 1 0.062 4 1.063 235 100.08 99.52 0.49
1 0.062 4 1.053 425 99.10
15 0.062 4 15595723 99.81
15 0.062 4 15653517 100.20 99.82 0.37
15 0.062 4 1.554 1252 99.45
0.5 0.060 8 0.554 562 5 98.75
05 0.060 8 05487424 97.59 98.94 1.40
0.5 0.0608 0.5632734 100.49
1 0.060 8 0.956 424 4 97.56
ER R 1 0.060 8 1.0346735 97.39 98.10 1.08
1 0.060 8 1.054 2549 99.35
15 0.060 8 1.498 623 6 95.85
15 0.060 8 1.506 366 3 96.37 96.19 0.28
15 0.060 8 1.505 861 3 96.34

26 AFEE 5 ERE
X WA AIAT: Al AT RS B BB AR e
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v g BRI T2 7 A e, T R e
VIRES R T BRI AL, S A AREEH AR
Wi L GE A R 452 0%, Elson-Morgan 2= st 44
SRS G T I g B R R OB RS R A
TREREE 2R OB IR — FE IR RGRI 4, IX LY

FAPIR S AT, s R R, e, nE
MR PR 1) 2 AT I R A PO , 2K T 5 R
TS, Fr R AR 5L DR BRI = 115
B AAE e,

27 REERE

HUAAR SV, 4 CEF NT8CE 8 h, 9T 2. 6.
12 h iR, oS e, WS R A AR B,
TH5H RSD {H. 25513k 5 FoR, [Fl—FEa AR
], CS FFFIEHIFT RSD 4 1.49%, HA FFIFIEHIFN
RSD 4y 1.23%, UtHAZIBAR VAR e VERAF, FfadE
FER [R1 &5 SRR S A K

75 REMRICNELESR
Table 5 The test results of the stability on the method

MmARIAU
IR B #{E/AU RSD/%
2h 6h 12h
PR R & 1497353 1505251  152.6271 150.962 5 1.49
EYRER 26.1515 28.546 6 26.869 6 27.189 2 1.23
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Fig.3 The test results of the specificity on the method
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IARASIN 3 B 77 B IR (LODD 38 43 N 512
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AT EEO PR AT i 15 5 X ) TR AR TS

() MIRARIREE R . R NAERTEREVEIT FE R 2
—H) IDL, RfRRefE—wEEEEREA, e E
P51 28 T S AR X 23 B RT SEAar il i) e A = A
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BERETEAN AT 7T VD RS H B8 7, A R sy
AR BIC, IDL k. BRI (LOQ) w4rA
T R (MQL) A E &R (IQL) AANAY
SHRRAE R AR AR B 100 mg/L “FATIIE 10 IR, VF
AR 5 2 EhR, 45K W3k 6, CS MHA | IDL 7
%19 0.948 A1 0.027 mg/L, MDL 435 0.191%#!
0.005%, IQL 4354y 3.160 #10.090 mg/L, MQL 437l
4 0.632%711 0.018%.
# 6 KU BRFIEEIRMEL
Table 6 Test results of the limit of detection and Limit of
quantification

HEHEE  BWRR
hEE hEAA

MR HL

1 32.3589 6.254 5

2 31.2356 6.305 3

3 32.6343 6.264 3

4 33.2543 6.7655

5 32,5245 6.2233

6 31.9522 6.4453

7 34.354 2 6.649 4

8 32.6532 6.239 4

9 33.3256 6.252 3

10 30.342 4 6.4733

A 324635 6.3873

AT % O 1.062 6 0.1814
oIS 0.316 0.009
AL ZE 44 1R (3.30/S)/(mg/L) 0.948 0.027
158 2 F TR (100/S)/(mg/L) 3.160 0.090
FrixAh 1R I% 0.191 0.005
7 ik ERI% 0.632 0.018

3 Zhip

TR R AR SN AH IR, DA A
TANAHTUE AL EEARIRAC SR 26 AL, 15 HiA
B RORA it 4544~ Agilent ZORBAX SB-C18
(250 mm>4.6 mm, 5 um) fikE, FERAAFT 10.0 L,
itk 1.00 mL/min, J5EHEA 250 nm, A1 40 'C, i
ik A NZHE, BN 0.025 mol/L ZEREEW. B
VEMiFEF: 0~10 min B, A A 20%; 10~20 min i, A
H1 20%71 % 80%; 20~25 min I5f, A H1 80%7} 24 90%:
25~27 min i, A H 90%[4% % 20%, {R¥FE 5 min. iR
P ZALE IR IRAE 100~500 mg/L T FE A i &
BINREE, ARSIV, R, etk
[, TR EGAIE T RIS S B i b

IRIRACE FANE R IR & B VAR I L. IEAh,
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