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Study on extraction of chondroitin sulfate from Amur sturgeon
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ABSTRACT Chondroitin sulfate was extracted from the cartilages of the Amur sturgeons u-
sing the process of alkali extraction, enzymatic hydrolysis and alcohol precipitation. The single
factor test and the orthogonal test results showed that the optimum alkali extraction process
was: 2 volumes of 6% NaOH were added, followed by stirring in water bath at 40°C for 4h.
The orthogonal test results indicated that the optimum enzymolysis procedure was as follows:
0. 5% pancreatin was added to the extraction solution adjusted to pH 8. 6, and kept at 50°C for
3h for hydrolysis, and then 0. 3% pepsin was added to the solution adjusted to pH 5. 7 and kept
at 40°C for 2h. The single factors test results of ethanol solution revealed that the best proce-
dure was as follows: after adjusting pH of the obtained hydrolysate to 6.5, 95% ethanol was
added to adjust the consistency of precipitation system to 70%. The quality of the product met
the standard requirement of WS1-C3-0030-2000 (Chondroitin sulfate tablets) and WS-10001-
(HD-0892)-2002 (Chondroitin sulfate injection).
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Table 1 Orthogonal experiment results of alkali extraction technigue

a0 ‘ W‘?&‘iﬂfi A ‘?&*{Hﬁ A W(&TE A @h% é‘?kﬁd*ﬁé\i
Group Alkali llquorﬂt:emperature Solid liquid ratio Alkali L;oncentratlon Yield Nexosamine content

A CC) B (fiH) C (% %) %)
A B Cy 1(25) 1D 1(2) 32.83 23.96
A1 B, C, 1(25) 2(2) 2(4) 34. 45 25.33
A B;Cy 1(25) 3(3) 3(6) 35. 46 25.82
A B Gy 2(33) 1D 2(4) 36. 60 25. 30
Ay By Cy 2(33) 2(2) 3(6) 38.63 26.01
A, B; Cy 2(33) 3(3) 1(2) 35.70 25.08
A3 B Cs 3(40) 1(D 3(6) 40. 18 25.74
A3 B, Cy 3(40) 2(2) 1(2) 41. 35 24.67
A3 B; G, 3(40) 3(3) 2(4) 39.19 25.56

B%K, yield 34. 25 36. 54 36. 63

K, 36.98 38. 14 36.75

Ks 40. 24 36.78 38.09

R 5.99 1. 60 1. 46

ER/ R 1 5 3
Primary and secondary factors

4K, Content 25.03 25.00 24,57

K, 25.46 25. 34 25.40

K 25.32 25.49 25. 86

R 0.43 0.49 1. 29

ER/ R 3 2 1

Primary and secondary factors

x2 BEHFESW
Table 2 Variance of yield

A% Factor SS df MS F Fo.o5 B Significant level
A 54.022 2 27.011 28.257 *
B 4. 491 2 2.250 2. 350 19.00
C 3. 960 2 1. 980 2.071

®3 SECHESERESN

Table 3 Variance of hexosamine content

K Z Factor SS df MS F Fo 05 I Z P Significant level
A 0. 284 2 0.142 4.392
B 0.373 2 0.186 5.767 19. 00

C 2.550 2 1.275 39.468 *
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Table 4 Experimental results of combination of pancreatin and protease hydrolysis

%5 it} 44 B ity 7K % i 8] KA i oA A& &
Group Name Dosage( %) Time(h) pH Temperature(‘C)  Nitrogen content( %) Hexosamine content( %)
i fiti Pancreatin 0.5 1 8.6 50
H 7 i Protease 0.3 4 5.7 40 348 25. 42
T fifi Pancreatin 0.5 2 8.6 50
2 8 & [ Protease 0.3 3 5.7 40 3.23 25.96
73 fiti Pancreatin 0.5 3 8.6 50
3 H 7 1§ Protease 0.3 2 5.7 40 3.1 26.74
i3 fifi Pancreatin 0.5 4 8.6 50
4 H 7 1 il Protease 0.3 1 5. 7 40 3.40 25. 87
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Table 5 Experiment results of dosage combination of pancreatin and protease

9 il 44 Bk i it K fiff B 1] H K fift i &R AR O
Group Name Dosage( %) Time(h) ! Temperature(‘C)  Nitrogen content( %) Hexosamine content( %)
g fitf Pancreatin 0.4 3 8.6 50
1 3. 36 25.76
H 7 1§ Protease 0.2 2 5.7 40
i fifi Pancreatin 0.3 3 8.6 50
2 3.62 25.08
H [ Protease 0.2 2 5.7 40
[i73 fil# Pancreatin 0.5 3 8.6 50
3 3.11 26.74
H % 1l Protease 0.3 2 5.7 40
i3 fifi Pancreatin 0.5 3 8.6 50
4 3.25 26.05
H 7 i Protease 0.2 2 5.7 40
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Fig. 7 Effect of alcohol concentration on hexosamine content Fig. 8 Effect of alcohol concentration on yield
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Fig. 9 Effect of pH on hexosamine content
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Table 6 Quality analysis of the chondroitin sulfate from Amur sturgeon

R EFE FR Standard indices

EIgE| I 7E 45 1
Indexes B Y 3 O R T A 3 4 Determination results
Chondroitin sulfate oral drug Chondroitin sulfate injection
PEAR Character {48 K White powder 18,8 K White powder 18,8 K White powder
FH OB A & (VLT 53T Hexosamine content =>24.0% >=30.0% 31.0%
B A (LA T #31) Nitrogen content 2.5%~3.8% 2.5%~3.5% 3.2%
Tk H Loss from drying <10% <10% 9.0%
&5 Clarity <0. 05 <0. 040 0.035
pH 5.5~7.5 6.0~7.0 6.8
H 4 )8 Heavy metals <20X10°6 <20X10°6 5 E Qualified
& 1k# Chloride <1.0% <0.6% 0.5%
3 #ig

() 4 75 #5500 TR T 2% e AR O B B T 2 AT A5 6 %019 NaOH M5, T 40 “C YK B FE4REL 4 b,

(2) il £ B3 0 B70 R K1 R B AR W A 225 02 e R AR MO pH & 8. 6 245 HE & I A B 0. 596,50
CAREKMR 3 ho Kt FEARWIE pH 2= 8. 65 J5 IR = 40 CL. ¥ pH = 5. 7. A B H 1 0. 3%0 . A1 K 2
h, Kt AW pH 2 5.7,

(3) il £ B3 A0 B30 R K1 R e AR 0 B VTUE T8 45 DBV pH 2 6. 5, 3B FE3in A 95 % 19 & HI A &
BEDTVR S 70 %0 . B 1%

CA) Fe It 5% 1) o A T 20 4 ol 4 B3 A0 B R K B 25, FLAS R ] ik 39. 4500, B AU 3. 200 S S OB & it
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