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WE BB R 2015 FR(PEARERE G ) (AP E 258 ))& RIR M b BRI 0
BFEST. Ak KA - R FRI B E K ABC B585 fEAF 50 T 0 ALBR R &, B & 2uk A &
Wik A AR e P 09 BB E R ARBRAE & A B.C &2 #ATIE ; &35 Hypersil SAX 5% [ & F a2 fic
€,3% 42 (4.6 mm X 250 mm, 5 wm ), VA 2 mol - L™ 89 @ ALA 5k ( 38498 pH £ 3.5) A=K ( 32848 pH £ 3.5)
A REAR, A E AN, Ak 1.0 mL e min™, 4W K 232 nm, % 40 C, SR ML RRT A (A
H) AR (AR ) EAS (RAMES ) PRBRKETEASES 4 2.06.046(0.42).0.93(1.10 ),
022(0.17)g ke ;s BRI B (B bii ) AR (RABLIER ) RAE(RADLEE) PRERKE
F4F5 4 1.83.0.41(0.34).0.91(0.87).0.19(0.15) g - kg™, GEit:( + B 25 ) I B 09 R 25 4 F 5%
BB EGEZTEFRR, BRI T ORS, RAK JEA JEA R TR KRR

KT R M L B A AR B R A B B DL A LR M
A6 S B BRAKE & 2B T Ma - IR BRI SRk AR &3
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Analysis of chondroitin sulfate content in deer related medicines in
Pharmacopoeia of the People’s Republic of China 2015

GONG Rui—ze', WANG Yan-hua'?, CHEN Bao'?, SUN Yin—shi'"

( 1. Institute of Special Wild Economic Animal and Plant Science, Chinese Academy of Agricultural Sciences , Changchun 130112, China;
2. Chinese Medicinal Materials College, Jilin Agricultural University , Changchun 130118, China )

Abstract Objective: To study the differences of chondroitin sulfate contents in deer related medicines in Pharmacopoeia
of the People’s Republic of China (Chinese Pharmacopoeia) 2015. Methods: Chondroitin sulfates from samples
was extracted by dilute alkali—concentrated salt method. Then, chondroitin sulfate was digested by chondroitinase
ABC. The contents of total chondroitin sulfate and chondroitin sulfate A, B and C in the samples were determined

by HPLC. The separation was performed on a Hypersil SAX strong anionic silica column ( 4.6 mm x 250 mm,
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5 wm ) with 2 mol * L' sodium chloride solution ( pH adjusted to 3.5 with hydrochloric acid ) and water ( pH
adjusted to 3.5 with hydrochloric acid ) as the mobile phase at a flow rate of 1.0 mL * min~'. The detection
wavelength was 232 nm and the column temperature was set at 40 “C. Results: The contents of chondroitin sulfate
in Cervi Cornu Pantotrichum, Cervi Cornu ( antlers plate ), Cervi Cornu Colla ( antlers plate colla ), Cervi Cornu
and Degelatinatum ( antlers plate degelatinatum ) of Cervus nippon Temminck were 2.06, 0.46 (0.42 ), 0.93
(1.10) and 0.22(0.17 ) g - kg ™', respectively. The contents of chondroitin sulfate in Cervi Cornu Pantotrichum,
Cervi Cornu ( antlers plate ) , Cervi Cornu Colla (antlers plate colla ) , and Cervi Cornu Degelatinatum ( antlers
plate degelatinatum ) of Cervus elaphus Linnaeus were 1.83,0.41(0.34),0.91(0.87 ) and 0.19(0.15) g - kg,
respectively. Conclusion: There are significant differences in the contents of chondroitin sulfate in deer related
medicines in Chinese Pharmacopoeia, the contents of chondroitin sulfate in Cervi Cornu Pantotrichum were the
highest, the contents of chondroitin sulfate in Cervi Cornu Colla, Cervi Cornu and Cervi Cornu Degelatinatum
were descending in turn.

Keywords: deer related medicines; Cervus nippon Temminck; Cervus elaphus Linnaeus; Cervi Cornu
Pantotrichum; Cervi Cornu; Cervi Cornu Colla; Cervi Cornu Degelatinatum antlers plate; antlers plate collas
antlers plate degelatinatum; acid mucopolysaccharides; chondroitin sulfate; content analysis; dilute alkali—

concentrated salt extraction; HPLC
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elaphus Linnaeus [ BE 5 FE Ff1 6 FA e R A 7 }L
HAZGERAL AR, FaRZG M sh 3t Fﬁ 25 CS-A: Ry=SOH, Ry=H; CS-B: R;=H, Ry=H; CS-C: R=H, Ry=SOsH
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T WL BB T W LR AR IR AL A A3 A LC-16 =520 AR 8 35 (5 HEER (T ) A FR
[ CaniE 1), 45 4 fi iRk, 4- IRALECE R = 5] ) ; MS204S HL T 40 K F (B -+ Mettler Toledo
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Hr B A K AL (PR AR K AL 3 2 A BR A R )
DHG-9447A R 75 11 B0 AL (_EIEEE R AT Y
WARRAT ) s TGL-16G LK% 7 X0l (R
SERLEE AR ) s DHG-9123A Hi HAIE I3 5 T2 4
( LRSS A B AT ) 5 DLF-6090 FL75 T8
R (BRSSP A F] ) 5 0.45 pm K R EF
Lo pEAs (RS SR e A IR A ).
1.2 k5]

4- BRFRILECE R (IRRCE R A ZHERH
JG, #65 1001919990 ) i = (B R A 2 B —
WA BT, 1S 1002367738 ). 6- TRERIL A & A
(BRFRHCE 2= C Wi S e, fit'5 1001842493 ), 4l
FE >99% , ¥ | Sigma—Aldrich 23], B4k E & ABC
fiti (415 S28J8138812 ), 5 U, W [ IR MR A

FRANE] . bR R b =R IR be b
BETR BN oK S, 32l , B oAb st A T A
gtk , B = 18.25 MQ , F S50 2= Al K ML 5
1.3 2kt

fief A3 A8 JEE T 6 @) 5 BE T 6 @l M AL RERE AR 6
Rl L REEAA 6 Rl 5 A1 JEE AR I S80It AR
PN F35 MR KA OO X B £ 41, b [ AROb B2
Berir - mIr e T 2ets BT 51 S8 e AR Cervus nippon
Temminck FYEF ( AL ) S JEAMEAN S RE Cervus
elaphus Linnaeus 1) 5 ( =75 ) e M FEM R &, =
SRR, Fob SRR J 5 RIVRE R BB 1 5
YEINT 5 JEE £ R 8 £ 0 A543 4, 4% 2015 4Ehi (b [ 24
S ) 7k B e A TR A AR RN T I RO R
i 3 AT R I A O RS BRI, R g LR 1

R1 REHEXHERERIRIE

Tab.1 Deer related sample number and source

Eiacs FEM AR et

(No.) ('sample name ) ('source )
1 MHAEREEE ( Cervi Cornu Pantotrichum of Cervus nippon Temminck ) KHEMPARE 2 (Luxiang, Shuangyang, Changchun )
2 MEFERE A ( Cervi Cornu of Cervus nippon Temminck ) KAEMPHE £ ( Luxiang, Shuangyang, Changchun )
3 HMEAEHE A5 2% ( Cervi Cornu Colla of Cervus nippon Temminck ) KAFMPHRE S ( Luxiang, Shuangyang, Changchun )
4 MHEREfA L ( Cervi Cornu Degelatinatum of Cervus nippon Temminck ) S285%E [ il (laboratory—made )
5 AL JE £ 76 (antlers plate of Cervus nippon Temminck ) S35 H 1 (laboratory-made )
6 HE A6 JEE £ [ 258 ( antlers plate colla of Cervus nippon Temminck ) 52 E H 1l (aboratory—made )
7 M5 4L 15 £ B 2576 ( antlers plate of Cervus nippon Temminck ) S2IE F i (1aboratory-made )
8 L J#EE ( Cervi Cornu Pantotrichum of Cervus elaphus Linnaeus ) KAEMPHRE S ( Luxiang, Shuangyang, Changchun )
9 I EFf ( Cervi Cornu of Cervus elaphus Linnaeus ) KHEMASE S ( Luxiang, Shuangyang, Changchun )

10 LB ( Cervi Cornu Colla of Cervus elaphus Linnaeus )

11 L EFA L ( Cervi Cornu Degelatinatum of Cervus elaphus Linnaeus
12 L EFA 7 Cantlers plate of Cervus elaphus Linnaeus )
13 LS A8 KE Cantlers plate colla of Cervus elaphus Linnaeus )

14 e i 2% Cantlers plate of Cervus elaphus Linnaeus )

KFBEWBHE 2 ( Luxiang, Shuangyang, Changchun )
) S il (laboratory—made )

52865 [ il (laboratory—made )

528638 [ il (1aboratory—made )

S5 [ il (laboratory—made )

2 HiE54%R
2.1 GRERECE 2 AR

FREUFE B AR 5.0 g, BEAREM 3 00, W B PR,
43 3B T 50 mL AEFEHE B, 03 mol - L7 Gk 4l %
% 30 mL, ] 50% S A LA WA pH 2 12, %l
TR E 12 h, 2E 8 DR E A 1 IR, AR
Bm, $EBORA 2 mol - L7 R AR I8 pH £ 7, FHE =
80 °C,{4¥i& 20 min, ¥ 51 3% ; ] 2 mol - L™ 3R

JEWE pH 2 2, %+ 10 min, i 55 FHUE 28, 18
W] 50% SR ALEARE pH 2 6.5, i 2 f5 i 2lik
PR 1 E AL BRI R 1 mol - L 247, $2HL
W I TEK O, (i O RE S 5N 60%, TLIEE R, UK
FEUTTE, WK, 60 °CH25 T4, Ay £
HL
2.2 PRSI

PRI “2.17 TN J5 1 i 28 (9 B R K1 38 HL
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250.10 g, KEZFRE , BT 10 mL 2, B4k 7%
f#IE R B2 FE4), 0 045 pum JERIEDE K %0
B 100 pL, B 1.5 mL B4 I Tris 28 W (B
=R H LI H SE 6.06 ¢ SEEFREN 8.17 ¢, ImiBAlK
900 mL i %5 fiff , A Eh 2 775 pH 2 8.0, B 4lik
Fi B 1 000 mL ) 800 wlL, Fe5MTR AT, AN A B BR 4K
A3 ABC B (5 100 wL H&F 0.1 U MBI A
% ABC fiff ) 100 uL, #2547, & 37 C/AKUEH N 1 h,
B, 7E 100 CHN#A 5 min, S KB H B =R, LU
10 000 r* min ' &> 20 min, B 3% ¥, 1 0.45 wm
VBRI, ISR A E R i T T
2.3 X HR SR AR A

K 2 PRI 4 G R A RCH 2 0 R R b
6— B R AL R X BE A T 10 mL R, LA
R 217K 25 2 20 B, T 3T 1 VK B2 4301 194186
192 mg « L™ TR A X R SR BB 2590, 4 CAIRIRIRAT

24 Ak

SR FH 3 BH 5 - 1k e R DR Hypersil SAX (i
FE (4.6 mm x 250 mm, 5 pm ), FEIH A /KRR (3
2% pH 2 3.5), Fish 4 B 2 2 mol - L' AL N TE
W (R 2 W pH 22 3.5), B B Uk i (0~4 min, 0%B;
4~45 min, 0%B — 50%B ), i # 1.0 mL « min~", £ I
WK 232 nm, AEIR 40 °C, FEFER 20 wl,
2.5 JrikeEEsg
251 ZLMEXRRELE KEWIR4-mRxs R
THE BCE R N 6- B ILACE R IR A X IR
i 0.5.1.0,2.0,3.0. 5.0 mL, 435 & 100 mL
R, DA Ak R B2 25, 15— R VIR EE TR & %7 ij
IR, FE 2,47 THUT A AT SR X 25 1 ) DA T AR
PEATINE , B ANV B ATHERE 3 IR, LA TR BOF- 4 (8
(V) Y AEFR, B B (X)) AR AR AR, HE1 T4 1 ol
IH, 45103k 2,

R2 IMMEBREENINERLREMERE

Tab.2 The standard curve and the linear range of 3 chondroitin sulfate

% mYEpi R R LOD/ LOQ/
(. component ) (‘regression equation ) (linearrange )/(mg L") (pg-L")  (pg L")
4- BRIRILER B 2 0 ¥=8.5707 x 10°X=1.410 6 x 10* 0.999 9 0.97~194.0 18.42 57.88
( chondroitin disaccharide A di-4S sodium salt )
BE R ¥=1.269 0 x 10°'X-2.879 6 x 10* 0.998 5 0.38~186.0 3.78 10.92
( chondroitin disaccharide A di-0S sodium salt )
6— TR ILE 2 Y=1.186 0 x 10°X-8.335 3 x 10° 0.999 7 0.96~192.0 2.83 9.13

( chondroitin disaccharide A di—6S sodium salt )

252 KWTERSEE TR 8 237 3F xR
i i A R B Al BB RS  FEF e Lt (SIN ) 2l 3
DA P 6T HR St Y R W B Ry A6 B (LOD ), DA M
EE (S/N ) Ay 10 045 4 X BE S 5 Y0k B o 5 o F PR
(LOQ), &5 L3 2.

253 KEEmERE AW 4- R HE R
WE R 2 0 L 6- BRI AL R R A X A
W20 wL,$ “2.47 TR AR A LRI RE 5 R T
S3HT 0 E VTR, THEAS B3 1 RSD, 4521 4- B
FRERE R 0 R R R 6- SRR AL R K b
I 187 AR A RSD 43 5 M 3.7%, 2.6% 1 3.5%, ¥ /N T
5% , IR % B R AT

254 BEEMWIRAE  PREUE— IR 256 (Mg A6 RE E
RS 6 0, B 5.0 g KEBERE , 4 ilF “2.17 T
IO A R R R, % “2.27 TR il A

AL Ha i

BER SR, A3 045 “2.47 TR (4 53% A R A
I A TR AL, TR AL A I 7 b A R R R R AL
B.C &35 4 1.08.0.19 1 0.84 g- kg™, RSD
3NN 3.2% . 2.1% TN 2.8% , W EE 1k B F,

255 fRoEMERER KA 227 TR [A]—AE 5
AW 20 pL, 43 %I7E 0.2.4. 8,16 F1 24 h %
“2.47 T 3k S AR HERE S AT, I A A, 2R 4-
BRI R OB R L 6- mRfbAE R
WHIE T FRAY RSD 4351 2.4% . 1.3% F1 1.9% , FeWALE
24 h WEETE R AT

256  [PICRIRLES AFEFRICO 7 C R0 & R R RETR
bt (MEAEEJEE ) BRI R 2.5 g, A0 B IA—E it
(R R L 2 “2.17 Ko “2.27 TR Jr ki, i 4 kst
VST, DN S WA TR L, 43 3300 o Al ok o 1) i, 315
SER ISR K RSD, 2559 L3 3.
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£3 MEEKERR (n=3)
Tab.3 Results of recoveries.
% B i BRI A HUKGS S IR RSD/%
N ‘0
( component ) (‘the content of samples ) /mg (added ) /mg (' measured ) /mg (average recovery ) /%

FRIRAEHZE A 2.65 2.12 4.73 98.9 1.4

( chondroitin sulfate A )
2.65 2.11 4.72
2.65 2.09 4775
2.65 2.63 5.29 100.1 0.22
2.65 2.61 5.26
2.65 2.66 5.31
2.65 3.16 572 98.6 1.3
2.65 3.12 5.76
2.65 3.15 577

TRARCE R B 0.42 0.33 0.75 100.1 3.0

( chondroitin sulfate B )
0.42 0.34 0.75
0.42 0.32 0.75
0.42 0.41 0.84 99.3 2.8
0.42 0.42 0.83
0.42 0.44 0.85
0.42 0.49 0.90 98.7 3.0
0.42 0.50 0.93
0.42 0.52 0.92

TRIRFCE R C 2.05 1.64 3.66 99.6 1.3

( chondroitin sulfate C )
2.05 1.63 3.68
2.05 1.61 3.67
2.05 2.03 404 98.4 0.59
2.05 2.02 4.03
2.05 2.05 4.08
2.05 243 447 99.3 0.23
2.05 2.46 4.49
2.05 2.45 4.48

2.6 FESPERRRECE RS EIE TR, S BT R IRCE R A B C FLEBLRREH =

KW ARBUBEAM G 5.0 g, A 303, 0 5l (BURRACEZ ABLCIINAT) i & 4, 45 R L3k 4,

“2.07 FC2.2” TR 7k AR A, 1 247 AiERILA 2,
TG 33 S A DERE A3 BT, B 0 A5 1) 0 T AR CA (0T )
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F4 (hEZHH)2015 —BHEFEAVMRBRERLELER

Tab.4 Comparison of chondroitin sulfate content of deer related medicine in Chinese Pharmacopoeia 2015

Fri (content )/ (g-kg™")

P FEf AR S (total )/
(No.) ('sample name ) TRERECE 2 A RHEER B R C (g-kg")
( chondroitin sulfate A ) ( chondroitin sulfate B ) ( chondroitin sulfate C )
L MEEREH 1.06 + 0.42 0.17 £ 0.27 0.82+0.35 2.06 + 0.64
( Cervi Cornu Pantotrichum of Cervus nippon
Temminck )
2 MEERES 0.90 + 0.34 0.19 £0.06 0.74 £0.10 1.83 +0.40
( Cervi Cornu of Cervus nippon Temminck )
3 AEAEREMIBL 0.320.20 0.07 £ 0.03 0.07 £ 0.05 0.460.19
( Cervi Cornu Colla of Cervus nippon Temminck )
4 MEEREAI 0.64 = 0.30 0.19+0.24 0.10+0.12 0.93 +0.37
( Cervi Cornu Degelatinatum of Cervus nippon
Temminck )
5 MEREMAG 0.11+0.05 0.08 = 0.05 0.02 +0.04 0.22+0.24
(‘antlers plate of Cervus nippon Temminck )
6 MREREMB AL 0.29 +0.13 0.06 = 0.03 0.05 = 0.01 0.41+0.18
(‘antlers plate colla of Cervus nippon Temminck )
7 MEEREMI AR 0.63£0.22 0.17 +0.05 0.09 +0.06 0.91+0.25
(antlers plate of Cervus nippon Temminck )
8  HEE 0.13 +0.09 0.04 =0.02 0.02+0.03 0.19 +0.09
( Cervi Cornu Pantotrichum of Cervus elaphus
Linnaeus )
9  HhiEf 0.20 +0.12 0.160.14 0.05 + 0.24 0.42 +0.21
( Cervi Cornu of Cervus elaphus Linnaeus )
10 EhRESINLAE 0.75 + 0.37 0.25+0.29 0.10£0.13 1.10+0.16
( Cervi Cornu Colla of Cervus elaphus Linnaeus )
11 SRR 0.10 £ 0.04 0.05+0.11 0.02 +0.08 0.17 £0.09
( Cervi Cornu Degelatinatum of Cervus elaphus
Linnaeus )
12 SR 0.18 £0.06 0.12£0.02 0.04 £ 0.02 0.34£0.12
(‘antlers plate of Cervus elaphus Linnaeus )
13 S bALI 0.55+0.16 0.22+0.10 0.10 + 0.04 0.87 +0.27
(‘antlers plate colla of Cervus elaphus Linnaeus )
14 DEEfABAL 0.09 + 0.03 0.04 £ 0.01 0.02 = 0.01 0.15 +0.09

(‘antlers plate of Cervus elaphus Linnaeus )

IS 4 T AR FE RN 5 R rh SR IR e R
(2R3 2.06 Fi 1.83 g - kg ' ML REE A L JEE
FrP BRI R EAERMR R A B.C 3 B
%P DIGRRRACE R A &, mREE R C IR
Z IR R B b,

JEE AR e P REE A 8 o T R, B A B 465 EE A A
i1 A%, 28 JEE A S R A 1 B i T R S (A JEE A

AL Ha i

T AR 4 R MR R R AR AR A ) R AR G
RN ) EAA AR (REAIAAR ) rh SRR E R
BT 046 (0.42),093(1.10),022(0.17 ) g - kg '
b JR R A CRE AR B0 A8 ) G A I C R AR IO A8 ) R A
Fa CREAABALAR ) rh SR R BCE R & & 200 0.41
(0.34).0.91(0.87).0.19(0.15 ) g - kg™ FE 1 . i f1
JEEHIRE £ 7R SRR A0 H 2R 1Y & f 2 AR T
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1. 8 & 88 ( chondroitin disaccharide A di—0S sodium salt ) 2. 6- #ifiz{k

Z”{:’}('ﬁ' £ B ( chondroitin disaccharide A di-6S sodium salt ) 3. 4- i iR {k
2 ¥ ( chondroitin disaccharide A di—4S sodium salt )

l§l2 MBRERNEA(A)GEERESR(B).EELRERER

B (C)# HPLC B

Fig. 2 HPLC chromatograms of chondroitin sulfate reference

substances ( A ), Cervi Cornu Pantotrichum ( B ) and Cervi Cornu

Degelatinatum ( C ) of Cervus nippon Temminck

T (P<0.05 ), JEE AR L JEE A7 JECRN JEE £ G v )
FRACH RWAFTERRCE R A B.C 3 FIEA. (HAE
A E AR 2B MR TR A &K
LR ACE R B S REIRZ mRACE R C i
XS EEA N,

TS IR il b R v, RE A 1 HE SR 24 20%o

i U RE SR JRE AR SR EE AR R P BRI AR R 0
S B, RE SR PR R AR 2R A ?’]jﬂﬁﬁ*ﬂ)ﬁiﬁlm

B B 22 (B LA, X S R e R v i AR A )
2 W RE A e e 2o o A v A A R AR %%E’Jébﬁ%
W5 JEEAR S 25 AR A A B BR B AU BLC I
SRR R 2 i ] SPSS 22.0 i AT R 58
BT, G5 R VL 3. MEAEREE A S R R o —
RS, A R R 1% 86 A1 AR TS B ) R R SR
— K&, FERESA AR IR £ AR X — 25 AR R
P A6 FEE £ 08 2 M2 JEE 0 Mo 0 G Ot 2 fe 2

S

2 5 AL R S JRE A JEE A L JEE AR O 2 L £ R
FEMM SRR R —2.

0 5 10 15 20 25

]
8
B3 2015 ERR( R EZRE ) hERAMBELER

Fig. 3 Cluster results of deer related medicine in Chinese

Pharmacopoeia 2015
3 Tt
3.1 GRERECE Z ROk

B R B R IO A 280, b 76 e - il
figt T O — M R R AR 4 A 2 ROy RO B
L3R 2 s s TR BB R R R R R
T 38 gk A ST B A A — T A R e - vk
B % B TR b A B R KR 3R B TR - vk R
T RE OO T R — Tl o B 4 Y 45% 1) b B
] (24 h), HAERAE R GXRFEM D> FRIOR = S
A, HARGT R P ICE R AR5 22 R pH A5
P2 B2 BOAR SR FH I O R U IR A B R
3.2 BRI ZREIE Ik
KB A 2R ABC B AR 38 7200 o it
Zo " % T 2015 AERR O E 2 )
R RIRCE R SRR
R, ARSI

4- BRI AL R W e

RN 6- B fb e R AR SRR OC R
IR AERRZR, 2 AR FR R H 2 A B C 1 & =,
POTE R R R R R EE m%ﬂ@u@z}ﬂ’wm;ﬁo
33 JEHEAM P RIRRE RS

R E’J@mﬂﬁ%/’%ﬁﬁﬁ% af
AR 5T AR AER R R TP IR B . B
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SR AR B A6 R R R R EKE 2R 4 o Al S
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