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s A CL) 1% AgNO;3 i 5% ik — — —
(I ReskiE) | % 550+£20°C 600£50°C 600£25°C 600+ 25°C
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%7 (FEEZH) (USP40-NF35) Hiff) HPLC J7ikFl (JEEZG8L) (BP 2013) Al
(ERZG ) (EP Q) ity e o7 0 58 .o
5.1.1 M€ J5¥%
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HEFK) HPLC 3273 1) Xof 81 260 R i 2E0 22 2k 25 8 O 00 5 495 SR AT LU AL
5.1.3.1 il sE &5 R A
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1003

100.2
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99.7
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(D 15 g4 R

T =0T

P SV HiE  AdjSS  AdjMS F{E P1HE

g vk 1 0.01021  0.01021 0.44 0.520
R 10 0.22942  0.02294

&1t 11 0.23963

(2) 55 g THEE R

T =0T

P SV H i AdjSS AdjMS F 1 P14
g vk 1 0.003675 0.003675 0.10 0.754
R 10 0.354417 0.035442

&1t 11 0.358092

5.1.3.3 4t
H et 45 5L AT 40, S F HPLC 2 R0 BB A7 37 52 125 ) 5 R v 4 e B Sh g 2k 2
BERGE R LEEZER (P=0.520, 0.754>0.05)

5.2 7K Bz

FebrERE (EEZGM) (USP40-NF35) —3, A<<1.0%.
5.2.1 Wik
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¥%4% GBIT 6435-2014 (ARl K dE ) H “8.1 EFETHEE” AT E
5.2.2 e s R
PSP 13 FE U 267 0 e 2 R £ 7K 20 i 2 45 51 LI 7 Fi gk 9.

KOWEER (%)

L 1| H@
e
o 1
™ 2
08 ¢ 3
A 4
=2
B
mae 051
¥
=
R 04
=
Sﬁé
02
B B
00
1 2 3 4
KR

7 BEPERRRBREIK M E LSRN T
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*9 FEERERIBREKSMEENENER

v el =l A )L: . "_;_'4 \*
# K (%) %]%J%@Ekiﬁﬁ:xﬁ},ﬁ ‘29; # (%)
e & AT #)
kR %
s #a st
5 T 7ok | =T
H L e P |

HPLC 99.52 100.16 99.8 0.6

1 0.21 0.23 0.22 9.0 .
R A 99.32 99.38 99.4 0.06

HPLC 100.26 100.02 100.1 0.2

fos 2 | 025 | 024 | 024 | 42 |—
k1 ok | 9946 | 9932 | 994 | 01

HPLC 99.79 100.09 99.9 0.3

3 0.24 0.22 0.23 8.6 _—
MR 99.28 99.35 99.3 0.07

HPLC 100.34 100.72 100.5 0.4

4 0.12 0.13 0.12 8.3 —
MR 99.52 99.48 99.5 0.04

HPLC 100.47 99.56 100.0 0.9

5 0.14 0.14 0.14 0 N
ik 99.65 99.57 99.6 0.1

HPLC 99.68 99.92 99.8 0.2
6 0.12 0.13 0.12 8.3

MRk 99.58 99.42 99.5 0.2

HPLC 99.87 99.62 99.7 0.3

7 0.15 0.14 0.14 7.1 -
MR 99.43 99.51 99.5 0.1

HPLC 99.02 99.47 99.2 0.5

8 0.42 0.45 0.44 6.8 N
ik 99.38 99.46 99.4 0.1

HPLC 99.69 99.34 99.5 0.4

k3 9 0.50 0.52 0.51 3.9 NS
MRk 99.32 99.27 99.3 0.05

HPLC 99.10 99.68 99.4 0.6

10 | 0.46 0.48 0.47 4.2 -
MR 99.58 99.49 99.5 0.1

HPLC 99.82 100.27 100.0 0.4

11 | 0.13 0.13 0.13 0 S
MRk | 100.13 100.26 100.2 0.1

HPLC 100.36 99.95 100.2 0.4

4 [ 12 [0.095| 0.10 0.10 5.0 —
- ik 99.86 100.11 100.0 0.2

HPLC 100.14 99.72 99.9 0.4

13 | 0.12 | 0.11 0.12 83 [
M | 100.05 | 100.26 | 100.2 0.2

5.2.3 JKA1IN5E 45 S L

BT (EEZH) (USP40-NF35). (TE[EZjH) (BP 2013) Fl (BRI 241 )
(EP Q) /KA IEITE “105°C, T 2h”, GBIT 6435 (fakld/KoardeE) K
FITE “103°C, T4 4 h”. MBS RER, 1 S5 5 56, 25l
K “FE103°C, T4 h” A “FE 105°C, T2 h” SHabie Kk 2347 Bl

2

JE o
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5.2.3.1 M5E 45 R K

15N B SRR K 70 I 45 R A LE s L 8 AT 9.

1SR NEERLE (%)

0.25
0.24
§
&
i 023
=
R
-
0.22
0.21
103°CFi24 h 105°CF22 h
WETE
8 1 Stk ELERAELERE
S5SIFEKDMESRILE (%)
0.140
0.135
X 0.130
SN
{H‘ 0.125
=
R
X 0120
0.115
0.110
103°CF44 h 105°CF#E2 h
MESE

95 Stk ELE R ELILE
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5.2.3.2 i1t 5%

(D 1 5G4

Ji 23T
M3 T3

g

5.2.3.3 4t

HHE  AdjSS AdjMS F 1 P 1

1 0.000208  0.000208 1.40  0.263

10 0.001483  0.000148

11 0.001692

HEHE  AdjSS AdjMS F 1 P1H
1 0.000075  0.000075 1.00  0.341
10 0.000750  0.000075

11 0.000825

gt as nl s, K “4£ 103°C, T4 4h” F1 “4E£ 105°C, T 2h” Xt
WEEK MRS R EEZR (P=0.263, 0.341>0.05).

5.3 et a e

FebrEOR Y (JEEZG8) (BP2013) Al (ERyHZG8L) (EP9) —F(, A+70.0

°~+74.0°
5.3.1 e i

FEATRETH) “6.4 FLRFOGEERIIIE " $ATIE -

5.3.2 5 4k

SFWSCER IR 13 e IR 61 260 W e £ 2 A L e o' 2 )l s 445 SR AL 1 10 A% 10,
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PhEEUEER (°)

e 1
n 2
— ¢+ 3
= %i% R 723
4 21 A
{72 )
= ?;%
X
R
% 71
2 70.6
?ﬁﬁ ¢
70 g 70
1 2 3 4
KR
10 EEREREMELE RS
10 HEVEREERE L EENERLS
H 5 H & M R 2K 318
* R w5 I i (9
1 +72.41 +72.46 +72.43 +72.5
43k 1 2 +72.31 +72.34 +72.36 +72.4
3 +72.35 +72.32 +72.34 +72.3
4 +70.23 +70.18 +70.26 +70.3
5 +70.42 +70.36 +70.33 +70.4
4k 2
6 +72.36 +72.41 +72.36 +72.4
7 +72.35 +72.30 +72.37 +72.3
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8 +72.06 +72.11 +72.02 +72.1
a3 9 +70.62 +70.58 +70.54 +70.6
10 +72.08 +72.14 +72.09 +72.1
11 +71.84 +71.82 +71.84 +71.8
ok 4 12 +71.69 +71.73 +71.71 +71.7
13 +72.27 +72.30 +72.29 +72.3

5.4 MRS KR E

FebrEsRkE (EEZGM) (USP40-NF35) . (FEEzZ48) (BP2013) Fi (KK

WZHY (EP9) —3, }<0.1%.
5.4.1 W E Hi%

¥ GBIT 6438 Tkt 7 B2 ) AT I e o
5.4.2 ESE R

XTUSCER IR 13 bR i i e stk R S RH A 7 RO s 45 R L B 11 AN 10

B MESER (%)

aA
SEiRE
e 1
0.09 s 2
* 3
o 0.08 A 4
ﬁ 0.08 A
s 007 007
E 007 n A
=4
R 0.06 0.06 0.06
X 006 [ Py A
005 005
0.05 = *
0.04 0.04
0041 @ »
1 2 3 1

(E2E S

11 RS MELERN D
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=11 BEREERERERONENLSER

32 FE 5 &4 A xR £

IR Y5 | I (%) (%)
1 0.042 0.038 0.04 10.0
fek 1 2 0.038 0.037 0.04 25
3 0.040 0.036 0.04 10.0
4 0.052 0.051 0.05 2.0
5 0.063 0.066 0.06 5.0

£k 2
) 6 0.071 0.073 0.07 2.9
7 0.044 0.042 0.04 5.0
8 0.062 0.058 0.06 6.7
Ak 3 9 0.060 0.056 0.06 6.7
10 0.051 0.055 0.05 8.0
11 0.068 0.071 0.07 4.3
fdk 4 12 0.082 0.078 0.08 5.0
13 0.064 0.059 0.06 8.3

5.4.3 FHAK 43I0 5 45 LA

T GB/T 6438, (EEZj#) (USP40-NF35). (JE[EzydL) (BP 2013) F
(W25 ) (EP 9) R 3N 5E AR FEVE A TR, AL EE S, 4
IR 530°C550°C+ 575°C. 600°C. 625°C Al 650°C HIAKALIEEXT 1 Sl AEHH

KA AT LRSI 22 o
5.4.3.1 MEss R K

1 5 U RELE S R AL 0005 245 5 0 L DL P 12
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AEIRWRERER D ATNELSR (% )

KR MELEER/ %

0.039

0.038

530°C 550°C 575°C 600°C 625°C 650°C
RIGRE

12 1 ESRERRRIEENELE R ERE
5.4.3.2 Zil4
(1) HEH

IR HiZ  AdjSS AdjMS  F 1§ P 1H
IRAIR 5 0.000010  0.000002  0.83 0.538
R 30 0.000069  0.000002

At 35 0.000079

(2) fHH Tukey J5iEAT 95% HE1EFEXHE BT 404
KRB N wmE oA

550°C 6 0.041000 A
530°C 6 0.040000 A
575C 6 0.039833 A
625°C 6 0.039%667 A
650°C 6 0.039500 A
600°C 6 0.039500 A

AREZREZ R A EEER.
5.4.3.3 4t

gt as Jnl 50, 43 %% 530°C. 550°C. 575°C. 600°C. 625°C F1 650°C
32



PRI AR AN, P S5 Al R REL AR 2000 5 1) 45 R TG B 3% 2 5% (P=0.538 > 0.05).
5.5 pH{E

FEPrER S (SEEZGH) (USP40-NF35). (E[E Z4) (BP 2013) Fl (KM
Zjs) (EP9) —%(, }3.0~5.0.
5.5.1 € J5 9%

FEARRAE “6.7 pHIEMTINE ” PUATIE -
5.5.2 & 2

Xof WO PR L34t 47 4 46 W Mg R IR R pHAE IV U 7 45 SR L Il 130 12,

pHENIEZER
B - - -] 5| M@
kiR
® 1
] 2
3
45 44 44 : 4
" [} 43 F ]
a» A
ﬂlli\[ 41 41 *
i 2 0
é?% 40 ® o 39
im [ ] *
I
o
35
B0 -~ —— ——mmm e e e ] 3
1 2 3 4
HREIR

E13 pHEMNELSRN D
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®12 HEEREEREpHNERER

P& d
P ansh P anh
. - 344
k&R %5 I
1 411 412 4.1
2 3.96 3.98 4.0
4k 1
3 4.03 4.02 4.0
4 411 413 41
5 3.92 3.89 3.9
k2 6 4.01 4.02 4.0
7 4.43 4.40 4.4
8 4.32 4.36 4.3
4~ 3 9 4.17 415 4.2
10 3.92 3.94 3.9
11 4.32 4.34 4.3
k4 12 4.45 4.42 4.4
13 4.42 443 4.4

5.6 E4H (BLCli) Mz

(SEEZH) (USP40-NF35). (JelE 24 4) (BP 2013) Fll (ERiHZ5 ) (EP 9)
A AW S 5 T50, AR T PN 5 A B e S R R AR L2 R I
HhEREL, I EILYIRTERE, AR R R S U T EIR A RA
16.44%, R BRE R N<17.0% 2L 1E H ]
5.6.1 il 5E J7 %

FARBRE “6.9 SALPIRINE” BATIE .
5.6.2 Wl e 25

S WSCER 17 10 bt RCH8] 67 0 Mg R IR 6 LA A ¥ D0 45 SR 0 I 14 AR 13,




SUEYINESRE (%)

béun
hwN =

166

SRR

16.6 ]
165 165 165 16.5
16.5 - [ ] > -~
164 164 16.4
16.4 - ] FY
163 163
16.3 - *
1 2 3 4
e SsETR
El14 SHHNELERNSH
#*13 EERERIBRIESCIINENESR
# S S M R 1R Aaat i £
IR Y5 | I (%) (%)
1 16.48 16.39 16.4 1.3
k1 2 16.51 16.42 16.5 0.5
3 16.44 16.50 16.5 0.3
4 16.49 16.56 16.5 0.4
5 16.20 16.31 16.3 0.7
Ak 2
6 16.52 16.67 16.6 0.9
7 16.38 16.42 16.4 0.2
8 16.29 16.35 16.3 0.4
&k 3 9 16.47 16.56 16.5 0.5
10 16.21 16.31 16.3 0.6
11 16.42 16.56 16.5 0.8
&3k 4 12 16.47 16.38 16.4 0.5
13 16.57 16.43 16.5 0.8
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6 I AR

6.1 ST E

6.1.1 Wl 5E J7 3%

¥ GBIT 13079 (A} Syl g ) AT
6.1.2 I E 45 3

S USCHE AR 13 b V] 6 0 i i TR s v S BBE AT 5, 13 VKR 4 B i SRR 2
SR S 45 35 <2 mglkg. BRI E 45 WK 15 A B G SRR R P AR e

PRl RE S5 RV

6.2 e

6.2.1 WM& ik

¥ GBI/T 13080 (tAlkl4fille JE IR BobEE) $ATIE .
6.2.2 Wl E 45

S USCEE 1) 13 bk 0 0 W e 5k T s R BT A T 5, 13 bk R 0 W i R 1R v
BRI e 45 SR <10 mg/kg. EARIIIE S5 R WL “3R 15 40 e SRR 2k T AR 4R

MELRICE” .

6.3 &R E

6.3.1 Wl 5E 7772

2 GBIT 13088 (e} & (il g ) AT 5E
6.3.2 Wl 4

S WCER IR 13 b 1 R 6 W e 6 1R 6 B AT M 5, 13 b R ] W e R R £
BN E 45 K45 <5 mglkg. HARRIMEZ RN “F 15 & EIE SR 2h AR fR AR

IIERZE SIS
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6.4 H AW E

6.4.1 MIE J572%

% GBJ/T 13083 (fakl bl Il E B T £k i) AT E
6.4.2 e &5 R

SHUSCER 1D 13 1 67 0 fre R0 2R b SdE AT I 5 - 13 bk 8T 285 W i R R 6 v
S E 45 R <<150 molkg. FARMIMIEL RN, “5£ 15 %4 Wik Eh iR #h A
PRl 78 45 R

6.5 EH S

6.5.1 & J77%

% GBIT 13092 (Falk} o & i s B il 2 ) $hAT I E
6.5.2 & 25

STUSCER 1) 13 R 67 Wi R R 6 v B R R BGEEAT I, 13 LR 2 W e
PR 5k 2 R LB E 45 2R 1 <2 X 10* CRU/g. BLARIIIEZ R “3R 15 HEIHE
i R IR Eh T AE R AR e 45 SR

6.6 4 B H

6.6.1 WM& J7i%

% GB/T 13093-2006 a3k i 41 Bk 5 (10 2 ) PAT M
6.6.2 Mz L

X WCHE D 13 0k 1 7 2 3 e 5 1 25 v A A A IR AT 5, 13 kK 2 R e R
R 6 1 4 T B 2 45 2R <2} 10° CRUMg. BARIIIEZ RN “3& 15 H&IHE
JEER IR R TAEARARIIE 45 FIC R

6.7 WITKHE

6.7.1 W %
1% GB/T 13091 (TRl ep vl 17T BB A v ) $ AT 5E .

6.7.2 M5E 2k
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XSS 13 it r AR AL R IR Sk YD T T IR TE HEAT I 5E , - 13 Lo el W %
R Eh TP BN ARAS VD T IRR1/259.  BARRGIIE S5 R I “3% 15 % L sh IR 5 1
AR E A SRR

7 BRI

RIFUYII R E , B ARIeaf R I “BHF 2 hnide ke e Pl ie il e . B
AR E PRI S AR 4 R R, SR B 2R 2 HE I PRy 24 S H R EH .

8 #MHMEm AR M R L RICE AN

) S R 25 B i R R 2h B AL FE AR AN P AR FE AR I E &5 S 1 S VR,
W 14 i 15,
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*14 BEFERRRIREIBWIERNE SRS TN

NEBELRE

vk B

Ko

AR

i (XA Cl )

o AFEH) % | /[ (9 dmkg!] 1% o | PHAL (0momL) | EEREME 1%
ikl 98.0~102.0 +70.0~+74.0 <10 <0.1 3.0~5.0 BiE. L& <17.0
Ak | HPLC ¥
1 99.4 99.8 72.5 0.22 0.04 4.1 BiE. ot 16.4
2 99.4 100.1 72.4 0.24 0.04 4.0 BiE. ot 16.5
3 99.3 99.9 72.3 0.23 0.04 4.0 PE. ot 16.5
4 99.5 100.5 70.3 0.12 0.05 4.1 BiE. Ll 16.5
5 99.6 100.0 70.4 0.14 0.06 3.9 BiE. ot 16.3
6 99.5 99.8 72.4 0.12 0.07 4.0 BiE. ot 16.6
7 99.5 99.7 72.3 0.14 0.04 4.4 i Lt 16.4
8 99.4 99.2 72.1 0.44 0.06 4.3 PE. ot 16.3
9 99.3 99.5 70.6 0.51 0.06 4.2 G, L 16.5
10 99.5 99.4 72.1 0.47 0.05 3.9 PE. ot 16.3
11 100.2 100.0 71.8 0.13 0.07 4.3 E. ot 16.5
12 100.0 100.2 71.7 0.10 0.08 4.4 s Ll 16.4
13 100.2 99.2 72.3 0.12 0.06 4.4 i Lt 16.5
Lkl & & Ey | B & & &

F
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15 BEERAR I DA SRR R A
b w “ 7 EREH | mMELK P IRE
p=B-3 / mg/kg / mg/kg / mg/kg / mg/kg / CFU/g / CFU/g /CFU/25¢
i <2 <10 <s <150 ) ] .
(RHM<05) | (RAM<lS) | (B 125) | (dmsg | 200 <2>40 A
1 A H AR H A H A H <10 <10 A H
2 A H AR H A H A H <10 <10 A H
3 A A H A A <10 <10 AA
4 A A H A A <10 <10 AA
5 A A H A A <10 <10 AA
6 A H AR H A H A H <10 <10 A H
7 A H AR A H A HY <10 <10 AR H
8 A A H A A <10 <10 AA
9 A A H A A <10 <10 AH
10 A A H A A <10 <10 AH
11 A H AR A H A HY <10 <10 AR H
12 A H AR A H A HY <10 30 AR H
13 A H AAE H A H A <10 <10 A H
EESTE | e & & & E E &
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B REERRFRE

L5 0 SR TR SR A OC 1) [ SR 2 B (& 27 ) (USP40-NF35) . (3%
[EZ54) (BP2013) Al (ERIMZGHL) (EP9). FniEdm i TAE4LxT Bk EAMRAER)
BRNERAT M SOHF, IR E R G R 2 W AR - S PR, [F
S E N R IR L2 R KRR SERR oL, f£2% T LR E S
PR At B R ARG, e T Rk R A A e R R A 1 R RN SR A I A
BTk, S AR R B St R A EIE Y, B RIFEREE, f
A B A R LR R I R R 5 RO E MR KT 1 LS R LR 3~
5,

7 SEXRIUTER. ERMEFIMRERNXR

KAAE S DUATIEAE . VR AR DL LA R FE Al A o AR AN T i

+. EXPEERLIEZ T MMAE

PRAEAERE AR, AR g USSR AT 1 B N AMESRAE BBk, AT

PR FOS AR AE N B RIE , AT T VRARIHT, ARG fE T R

TCE R BUE W

I\ BRI M AR E B HER M AR R I

AbrtE R AT G AR AR HESRAT
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iy ERFRAERZER AR TEE Y

(1) 5 e AR Sl AT RAIE SCA B 78 2 (IR, AR 3 e A I 13 21 52
Ao IR RAEHTAR A BT A0 S 0 A

(2) KAuJE SCHtiaTRORS SRR B NE

(3) St I EINE E N 6 1 H o
T BIEITE R AREREN

o

+—. Hitt N -FiRERRY SN

o
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S 3R

[1] (SE[EZ5#) (USP40-NF35): Glucosamine Hydrochloride

[2] (ZEEZj#) (BP2013): Glucosamine Hydrochloride

[3] (Rk¥MZG8) (EP9): Glucosamine Hydrochloride

Likes

B 1
B4 2
Bt 3
Bt 4

ERBIC 2 AL TESR

MEEESN
MERREMREHIELE
ISR AE STk
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M1 ERERLCAAER
FATIE 4%  (BARER HEBpESmS) £6 W
MAREL: Pl TELERENT  AAA: B F mifE: _ 13501871591 2018 # 10 A 8 H¥#EE
(FARER #HERBEREIZRD) EXBENLLCEAER
= REEL RS BELAL (B R E50) (LR RAHF L%
R L BB )
T i . . ¥2Y B
. % X & Feed material -- Glucosamine hydrochloride . b [ R A I R AR B B
. . Bk TRA (FEEAE
L D). 25 2 w2k
YN D AT R R, CHERBHEERAD | %)
ARG E A LT F AN BE AR,
RRBEA: 1. WEREERAAE, NEHY “RERE (EX HF—
SNE) K 2. WRBEXFNENTELCHR AR, NE | GLESEHAREZM s
. B CRERE WEKRIEE) KB 5 W :
1 o b L A2 e A L AT 2R
AR RNk (BERRAD) AREFHARERAEHER | |0 L HERARGTAN
B T o A K B A e R ER A A B 2
Y s oy B
% — BB A L L e 5 4
¥EY
IS B AT A, AR S 3 R, B CF ER BB RARAD }
2 2| F . 40 8170. 17078. 18823 \ o =
’ ) ) [R M FAER AR 0 (D) ]
535
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QL RE AR E 0 AT

TR CEATHEA X

8 Bl et hTFR. BHSTREMEHABELAE RS, A S z%k,ﬁﬁﬁﬂ
3 e h s TR BBl & i
X3 AN B T > = : b2 roeAs FEK, R | —
9 KEAHERFTREEXY, wE—REE, HERE Ao, g%k K A 51
10 ik EARE R AL E £ +70.0~+73.0; EREHRHFE T T, HAE b %
4 Hy 2 +70.0~+74.0. SRS A
' e e X B
1 oA AR “EAY” — TR R o) e
ehy TR AR NENAE
12 RAAEIMERA 2. 4. 3RKRG—, NALE2MER. ot S BRI AERER, T
SRS A 454 A B A E )
. TR (ERBEED
13 USP o BP M B4 Bk W EER, RUEY. s s 13078 5, EAEA
PRI E R0 A ] | Rt 2]
R o T B
14 43 B mEAREEGASATE Y ( ANBEA: < g ey
ISV RCT T N
B MM 5 OB
YAS Y B 5 Z= 7 B 13078 F #. = H 45 AR A
18 TR TR 15078 BT (UAEARRERBA) | F, ABAFEE GB
13078 # k& M < % 48
¥, T BRI
N ‘ L % @ FRA AT PR
V&« Ul JIAN :‘L—_\YL” / “Eg»——r L\L’EL”O . . " —
= 51 RUH UPREERRET ROy TAERE R EA R P e GRAD ] | BB 7 AR
o oo EAEH AL ‘AN, REREAREAE” Z—1iE, A7 EER FRW (AL EAT

HERTE, ZBRYRF—BHE, TULTRRD,

(b 7 5 TR 42 4] 0D

ED
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CEME T EANBR BB % BARTREREREEZEE L

=T

TRy (CHEER LR
SEZERLEHTH
e EREEHETF k&
2~20 z 4], & it 1R &

&b N AN
o >3 HTRRE, ERER . AmEEEANERs | LF PRI
RREEZE, HE
HPLC % EE ki, &
BB
18 6.3.1.6 “HEBEBA 4 (6.3.12) 350,” EIEIHEE. (¢Eﬂﬂ£;é%ﬂﬁ%%) 20
W \7 “ A=l > (43 A= 5’-& %% v
N 6.33.1 FUR R &% T [ H AR R R 0 GRE) R4
2 XA “ESOML AR T ERTHE, BNERA BRALRE EEW i
BB AT S0mL AR CE T T B2 ) 4
o1 P AT ESOmL AR KA, ENEAA BRI T OEEM i
R BREEAZSOML EZEMR T, (L& % s 4] 8) i
TR EIRAME
TE S 0 N
* P2 AR S MU, S EREEERAGEREREITRE. | opmioon o | Dn gansnnd
ERELER).,
EVA EEAEAA TRANA AR LN AR RN BN ERE A % B o
23 6.3.4 FHENHELAAT 15%.” 7l h “6.35 HEE” WTHZE. DRk 3R R o CRED | E
> RBERNTFANEEENEATHEANE, BAERETINK nE R i
mJe Mo RATARE. AL APRHARA ) g
2 641 B MR EEFRE <ﬂﬁ%g¥%ﬂ%%%) R4
% 2 AR EH AR EZAAL L 00l HEFEAA LA .
25 6.4.2.1 R w2 KRER SILAOLE ZEHA + 001 HAFRE A K W R4

ij] ”»

(AL S WM HEA)
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BEWBEA “FRMER M UAEAZ @BEAN#ATREAT R, WE

FEAX

26 BB, PR E 2 TR+ 001, BN 5 5 i 2% b o e R
)go N T
P - ) TRA (AERHEN
27 3hﬁmﬂ‘$x»erﬁ)ljlft”%%)‘a3hlﬁﬁ/ﬂ' R BR Ky AR VE VR N TE & . kR B 3
B AN N =g A ==
6442 GipgARRAERAD [TTNETRER)
28 R 3K IR R £ B £ ﬁgg%i@@%“ﬁ
% g
29 103°C—103°C + 2 C. 7 4
30 6.6 B H N R AT <£@éjgzﬁﬁﬂﬁ> R
- TRA (oH EEH,
31 6.7 AL pH R HE B R G mme gy | B E N
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(EEZHHY (USP40-NF35): Glucosamine Hydrochloride

DS Monographs

7014 Glucosamine / Dietary Supplements

+ USP REFERENCE STANDARDS (11)
USP Chondroitin Sulfate Sodium RS
USP Glucosamine Hydrochloride RS

Glucosamine Hydrochloride

CgHisNO; - HC 215.63
D-Glucose, 2-amino-2-deoxy-, hydrochloride;
2-Amino-2- -deoxy-f-D- glucopyranose hydrochloride

[66-84-2].

DEFINITION

Glucosamine Hydrochloride contains NLT 98.0% and NMT
102.0% of glucosamine hydrochloride (CsH1aNOs - HCI),
calculated on the dried basis.

IDENTIFICATION

* A. INFRARED ABSORPTION (197K}

* B. IDENTIFICATION TESTS—GENERAL, Chloride (191): Meets
the requirements

+ C. The retention time of the glucosamine peak of the
Sample solution corresponds to that of the Standard solu-
tion, as obtained in the Assay.

ASSAY
* PROCEDURE
Buffer: In a 1-L volumetric flask, dissolve 3.5 g of diba-
sic potassium phosphate in water. Add 0.25 mL of am-
monium hydroxide, dilute with water to volume, and
mix. Adjust with phosphoric acid to a pH of 7.5.
Mobile phase: Acetonitrile and Buffer (75:25)
Diluent: Acetonitrile and water (50:50)
Standard solution: 3.8 mg/mL of USP Glucosamine Hy-
drochloride RS in Diluent
Sample solution: 3.8 mg/mL of Glucosamine Hydro-
chloride in Diluent. [NoTE—Shake by mechanical means
to aid dissolution.]
Chromatographic system
(See Chromatography {621), System Suitability.)
Mode: LC
Detector: UV 195 nm
Column: 4.6-mm x 15-cm; 5-um packing L8
Column temperature: 35°
Flow rate: 1.5 mL/min
Injection size: 10 plL
System suitabilit
ample: Standard solution
[MoTE—The peak for the glucosamine moiety elutes at
about 10 min. The chromatogram shows a large addi-
tional peak near the void volume, due to the chloride
ion.]
Suitability requirements
Tailing factor: NMT 2.0 for the glucosamine peak
Efficiency: NLT 1500 theoretical plates

Relative standard deviation: NMT 2.0%
Analysis
Samples: Standard solution and Sample solution

Calculate the percentage of glucosamine hydrochloride
(CsH13NOs - HCI) in the portion of Glucosamine Hydro-
chloride taken:

Result = (ru/rs) x (Cs/Cu) % 100

0] = peak response from the Sample solution
rs = peak response from the Standard solution
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USP 40
Cs = concentration of USP Glucosamine
Hydrochloride RS in the Standard solution
(mg/mL)
Cu = concentration of Glucosamine Hydrochloride
in the Sample solution (m%’/mL
Acceptance criteria: 98.0%-102.0% on the dried basis

IMPURITIES

« RESIDUE ON IGNITION (281): NMT 0.1%

+ CHLORIDE AND SULFATE, Sulfate (221): A 0.10-g portion
shows no more sulfate than corresponds to 0.25 mL of
0.020 N sulfuric acid (NMT 0.24%).

* ARSENIC, Method Il (211): NMT 3 ppm

Delete the following:

*s Heavy METALs, Method Il (231):
Jan-2018)

SPECIFIC TESTS

. OI;T;ch. ROTATION, Specific Rotation (7815): +70.0° to
+73.
Sample solution: 25 mg/mL. Measure the specific rota-

tion 3 h after preparation.

* PH (791
Sample solution: 20m /mL
Acceptance criteria:

« Loss oN DRYING {(731): Dry a sample at 105° for 2 h: it
loses MMT 1.0% of its weight.

ADDITIONAL REQUIREMENTS

* PACKAGING AND STORAGE: Preserve in tight, light-resistant
containers.

« USP REFERENCE STANDARDS {11}
U5P Glucosamine Hydrochloride RS

NMT 10 ppmg offici 1-

Glucosamine Tablets

DEFINITION

Clucosamine Tablets are prepared from Glucosamine Hydro-
chloride, Glucosamine Sulfate Sodium Chloride, Glucosa-
mine Sulfate Potassium Chloride, or a mixture of any of
them. Tablets contain NLT 90.0% and NMT 110.0% of
the labeled amount of glucosamine (CsHi3NOs).

IDENTIFICATION

* A. The retention time of the major peak of the Sample
solution corresponds to that of the Standard solution, as
obtained in the test for Content of Glucosamine.

* B. IDENTIFICATION TESTS—GENERAL, Chloride (191): Meets
the requirements

« C. IDENTIFICATION TESTS—GENERAL, Sulfate (191): Meets
the requirements. [NOTE—Only for Tablets labeled as con-
taining glucosamine sodium sulfate or glucosamine po-
tassium sulfate]

STRENGTH
+ CONTENT OF GLUCOSAMINE
Buffer: In a 1-L volumetric flask dissolve 3.5 g of dibasic
potassium phosphate in water. Add 0.25 mL of ammo-
n|um hydroxide, dilute with water to volume, and mix.
djust with phosphoric acid to a pH of 7.5.
ile phase: Acetonitrile and Buffer (75:25)
Dlluent Acetonitrile and water (50:50)
Standard solution: 3.75 mg/mL of USP Glucosamine
Hydrochloride RS in Diluent
Sam‘:lle solution: Weigh and finely powder NLT 20
Tablets. Transfer an accurately weighed portion of the
finely powdered material, e(iulvalent to about 312mg
of glucosamine, to a 100-mL volumetric flask. Add
60 mL of Diluent, and sonicate for 10 min. Shake by
mechanical means for 15 min. Dilute with Diluent to



(FEEZGHY (BP2013): Glucosamine Hydrochloride

Browse: British Pharmacopoeia 2013
British Pharmacopoeia Volume | & I
Moncgraphs: Medicinal and Pharmaceutical Substances
Glucosamine Hydrochloride

Glucosamine Hydrochloride

General Notices

(Ph. Eur. monograph 2446)

—0

COH e OH

NH,

. HCI

CeHisNOsHCI 2156  66-84-2

Ph Eur

DEFINITION
2-Amino-2-deoxy-D-glucopyranose hydrochloride.

Isolated from natural sources or produced by fermentation.

Content

98.0 per cent to 102.0 per cent (dried substance).

PRODUCTION

The animals from which glucosamine hydrochloride is derived must fulfil the requirements for
the health of animals suitable for human consumption.

CHARACTERS

Appearance

White or almost white, crystalline powder.

Solubility

Freely soluble in water, slightly soluble in methanol, practically insoluble in acetone.

IDENTIFICATION
A. Infrared absorption spectrophotometry (2.2.24).
Comparison glucosamine hydrochloride CRS.
B. 1 mL of solution S (see Tests) gives reaction (a) of chlorides (2.3.7).

C. Specific optical rotation (see Tests).
TESTS

Solution S
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Dissolve 2.50 g in carbon dioxide-free water R and dilute to 25.0 mL with the same solvent.

Appearance of solution
Solution S is clear (2.2.1) and colourless (2.2.2, method ).

pH (2.2.3)
3.0 to 5.0 for solution S.

Specific optical rotation (2.2.7)
+ 70.0 to + 74.0 (dried substance), determined on solution S.

Examine 3 h after preparation of solution S.

Related substances
Liquid chromatography (2.2.29).

Test solution To 0.300 g add 80 mL of the mobile phase and sonicate for 10 min. Cool to
room temperature and dilute to 100.0 mL with the mobile phase.

Reference solution (a) Dissolve 25.0 mg of 2-methylpyrazine CRS in the mobile phase and
dilute to 10.0 mL with the mobile phase. Dilute 1.0 mL of the solution to 10.0 mL with the
mobile phase. Dilute 1.0 mL of this solution to 100.0 mL with the mobile phase.

Reference solution (b) Dissolve 15 mg of glucosamine for system suitability CRS (containing
impurities B and C) in the mobile phase and dilute to 5.0 mL with the mobile phase.

Column:
—size:1=0.15m,d=4.6 mm;

— stationary phase: end-capped octadecyilsilyl silica gel for chromatography R (3 pm);
— temperature: 30 °C.

Mobile phase Dissolve 0.5 g of sodium heptanesulfonate R in water for chromatography R,
add 0.5 mL of phosphoric acid R and 4 mL of a 56 g/L solution of potassium hydroxide R and
dilute to 1000 mL with water for chromatography R; to 1000 mL of this solution add 50 mL of
acetonitrile R1.

Flow rate 1.0 mL/min.

Detection Spectrophotometer at 195 nm.

Injection 20 JL.

Run time Twice the retention time of 2-methylpyrazine.

Retention time 2-methylpyrazine = about 9 min.

System suitability Reference solution (b):
— resolution: minimum 1.5 between the peaks due to impurities B and C.

Limits:
— unspecified impurities: for each impurity, not more than 0.5 times the area of the principal
peak in the chromatogram obtained with reference solution (a) (0.05 per cent);

— total: not more than twice the area of the principal peak in the chromatogram obtained
with reference solution (a) (0.2 per cent);

— disregard limit: 0.3 times the area of the principal peak in the chromatogram obtained
with reference solution (a) (0.03 per cent).

Heavy metals (2.4.8)
Maximum 10 ppm.

Solvent water R.
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1.0 g complies with test H. Prepare the reference solution using 1 mL of lead standard
solution (10 ppm Pb) R.

Loss on drying (2.2.32)

Maximum 0.5 per cent, determined on 1.000 g by drying in an oven at 105 °C for 2 h.

Sulfated ash (2.4.14)

Maximum 0.1 per cent, determined on 1.0 g.

Microbial contamination

TAMC: acceptance criterion 10° CFU/g (2.6.12).
TYMC: acceptance criterion 102 CFU/g (2.6.12).
Absence of Escherichia coli (2.6.13).

ASSAY

Dissolve 0.200 g in 50 mL of water R and add 1.0 mL of 0.7 M hydrochloric acid . Titrate with
0.1 M sodium hydroxide, determining the end-point potentiometrically (2.2.20). Read the
volume added between the 2 points of inflexion.

1 mL of 0.1 M sodium hydroxide is equivalent to 21.56 mg of CgH4CINO-.

IMPURITIES

Other detectable impurities (the following substances would, if present at a sufficient level, be
detected by one or other of the tests in the monograph. They are limited by the general
acceptance criterion for other/unspecified impurities and/or by the general monograph
Substances for pharmacedutical use (2034). |t is therefore not necessary to identify these
impurities for demonstration of compliance. See also 5.10. Control of impurities in substances
for pharmaceutical use): A, B, C, E.

HO
I _U'
COH S OH
H
HM . CHy

A. 2-(acetylamino)-2-deoxy-D-glucopyranose (N-acetylglucosamine),

HO HH 0OH
N . ~_OH
H OH | 77 .
. " A 2 HO H
HOO oy N

HO HH OH
B. (1R,2S,3R,1'R,2'S,3'R)-1,1'-pyrazine-2,5-diylbis(butane-1,2,3 4-tetrol) (fructosazine),

N o .-'.‘..- " UH
H OH | : -
' A Mg M

HO HH OH
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C. (1R,25,3R)-1-[5-[(25,3R)-2,3,4-trihydroxybutyl]pyrazin-2-yl]butane-1,2,3,4-tetrol
(deoxyfructosazine),

oHC. O, -~

E. 5-(hydroxymethyl)furan-2-carbaldehyde (5-hydroxymethylfurfural).

Ph Eur
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(RRNZ5HLY (EP9): Glucosamine Hydrochloride

EUROPEAN PHARMACOPOEIA 9.0

Glucosamine hydrochloride

Time Mobile phase A Mobile phase B
(min) (per cent V/V) (per cent V/V)
0-25 6l 39
25-29 6l » 12 39 » B8

29 - 30 12 88

30 - 31 12 » 61 88 » 39

NOTE: the end time of the isocratic elution may be adjusted

so that the gradient begins after elution of the peak due to

deamidated glucagon 4 (see relative retention below).

Flow rate: 0.5 mL/min.

Detection: spectrophotometer at 214 nm.

Injection: 15 pL.

Relative retention with reference to glucagon (retention

time = about 21 min): deamidated glucagon 1 = about 1.1;

deamidated glucagon 4 = about 1.4.

System suitability:

- resolution: minimum 1.5 between the peaks due to
glucagon and deamidated glucagon 1 in the chromatogram
obtained with reference solution (b);

— symmetry factor: maximum 1.8 for the peak due to glucagon
in the chromatogram obtained with reference solution (a);
— repeatability: maximum relative standard deviation of
2.0 per cent after 5 injections of reference solution (a);

— 4 peaks eluting after the principal peak, that correspond
to the deamidated forms, are clearly visible in the
chromatogram obtained with reference solution (b).

Limifs:

— deamidated forms: maximum 0.8 per cent;

— tofal: maximum 3.0 per cent.

Water (2.5.32): maximum 10 per cent, determined on 50 mg.

Bacterial endotoxins (2.6.14): less than 10 IU/mg.

ASSAY

Liquid chromatography (2.2.29) as described in the test for
related proteins and deamidated forms with the following
modification.

Injection: test solution and reference solution (a).

Calculate the percentage content of human glucagon
(Co5H,,:N;;0,,5) taking into account the assigned content of
C,H,, N,0,8 in human glucagon CRS.

STORAGE

In an airtight container, protected from light, at a temperature
lower than - 15 °C.

01/2017:2446

GLUCOSAMINE HYDROCHLORIDE

Glucosamini hydrochloridum

HO

o,

aH OH - HOI
HO

NH;
C.H ,CINO, M_215.6
[66-84-2]
DEFINITION

2-Amino-2-deoxy-D-glucopyranose hydrochloride.
Isolated from natural sources or produced by fermentation.

Confent: 98.0 per cent to 102.0 per cent (dried substance).

PRODUCTION

The animals from which glucosamine hydrochloride is derived
must fulfil the requirements for the health of animals suitable
for human consumption.

CHARACTERS
Appearance: white or almost white, crystalline powder.

Solubility: freely soluble in water, slightly soluble in methanol,
practically insoluble in acetone.

IDENTIFICATION
A. Infrared absorption spectrophotometry (2.2.24).
Comparison: glucosamine hydrochloride CRS.

B. 1 mL of solution S (see Tests) gives reaction (a) of chlorides
(2.3.1).

C. Specific optical rotation (see Tests).

TESTS

Solution S. Dissolve 2.50 g in carbon dioxide-free water R and
dilute to 25.0 mL with the same solvent.

Appearance of solution. The solution is clear (2.2.1) and
colourless (2.2.2, Method II).

Dilute 5.0 mL of solution S to 25.0 mL with water R.

pH (2.2.3): 3.0 to 5.0 for solution S.

Specific optical rotation (2.2.7): + 70.0 to + 74.0 (dried
substance), determined on solution S.

Examine 3 h after preparation of solution S.

Related substances. Liquid chromatography (2.2.29).

Test solution. To 0.300 g of the substance to be examined add

80 mL of the mobile phase and sonicate for 10 min. Cool to

room temperature and dilute to 100.0 mL with the mobile

phase.

Reference solution (a). Dissolve 25.0 mg of 2-methylpyra-

zine CRS in the mobile phase and dilute to 10.0 mL with the

mobile phase. Dilute 1.0 mL of the solution to 10.0 mL with

the mobile phase. Dilute 1.0 mL of this solution to 100.0 mL

with the mobile phase.

Reference solution (b). Dissolve 15 mg of glucosamine for

system suitability CRS (containing impurities B and C) in the

mobile phase and dilute to 5.0 mL with the mobile phase.

Column:

— size: =0.15m, @ = 4.6 mm;

- stationary phase: end-capped octadecylsilyl silica gel for
chromatography R (3 um);

- temperature: 30 °C.

Mobile phase: dissolve 0.5 g of sodium heptanesulfonate R

in water for chromatography R, add 0.5 mL of phosphoric

acid R and 4 mL of a 56 g/L solution of potassium hydroxide R

and dilute to 1000 mL with water for chromatography R; to

1000 mL of this solution add 50 mL of acetonitrile R1.

Flow rafe: 1.0 mL/min.

Detection: spectrophotometer at 195 nm.

Injection: 20 pL.

Run time: twice the retention time of 2-methylpyrazine.

Retention time: 2-methylpyrazine = about 9 min.

System suitability: reference solution (b):

— resolufion: minimum 1.5 between the peaks due to
impurities B and C.

Limits:

- unspecified impurities: for each impurity, not more than
0.5 times the area of the principal peak in the chromatogram
obtained with reference solution (a) (0.05 per cent);

— total: not more than twice the area of the principal peak
in the chromatogram obtained with reference solution (a)
(0.2 per cent);

General Notices (1) apply to all monographs and other texts
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Glucosamine sulfate potassium chloride

EUROPEAN PHARMACOPOEIA 9.0

- disregard limif: 0.3 times the area of the principal peak in
the chromatogram obtained with reference solution (a)
(0.03 per cent).
-
Loss on drying (2.2.32): maximum 0.5 per cent, determined
on 1.000 g by drying in an oven at 105 °C for 2 h.

Sulfated ash (2.4.14): maximum 0.1 per cent, determined on
1.0g.

Microbial contamination

TAMC: acceptance criterion 10° CFU/g (2.6.12).

TYMC: acceptance criterion 10° CFU/g (2.6.12).

Absence of Escherichia coli (2.6.13).

ASSAY

Dissolve 0.200 g in 50 mL of wafer R and add 1.0 mL of 0.1 M
hydrochloric acid. Titrate with 0.1 M sodium hydroxide,
determining the end-point potentiometrically (2.2.20). Read
the volume added between the 2 points of inflexion.

1 mL of 0.1 M sodium hydroxide is equivalent to 21.56 mg of
C.H,,CINO..

IMPURITIES

Other detectable impurities (the following substances would,
if present at a sufficient level, be detected by one or other of
the tests in the monograph. They are limited by the general
acceptance criterion for other/unspecified impurities and/or
by the general monograph Substances for pharmaceutical use
(2034). It is therefore not necessary to identify these impurities
for demonstration of compliance. See also 5.10. Control of
impurities in substances for pharmaceutical use): A, B, C, E.

HO

A. 2-(acetylamino)-2-deoxy-D-glucopyranose (N-acetyl-

glucosamine),
HO, HH ©OH
N 3 . OH
H OH | = 4
; o HO H
HO™ ™ : N
HO HH OH

B. (1R,1'R,25,2'§,3R,3'R)-1,1"-pyrazine-2,5-diylbis(butane-
1,2,3,4-tetrol) (fructosazine),

N OH
H OH | -

HO 3 : N
HO HH QH

C. (1R,28,3R)-1-[5-[(28,3R)-2,3 4-trihydroxybutyl ] pyrazin-2-
yl]butane-1,2,3,4-tetrol (deoxyfructosazine),

E. 5-(hydroxymethyl)furan-2-carbaldehyde (5-hydroxy-
methylfurfural).
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GLUCOSAMINE SULFATE POTASSIUM
CHLORIDE

Glucosamini sulfas kalii chloridum

HO

oH oH | HeSOs . 2KCH

HO

I':"J !H2SC12K2N2OHS

DEFINITION

Bis(2-amino-2-deoxy-D-glucopyranose) sulfate bis(potassium
chloride).

Substance prepared from glucosamine hydrochloride isolated
from natural sources or produced by fermentation, and
potassium sulfate.

Content: 98.0 per cent to 102.0 per cent (dried substance).

PRODUCTION
The animals from which glucosamine sulfate potassium

chloride is derived must fulfil the requirements for the health
of animals suitable for human consumption.

CHARACTERS
Appearance: white or almost white, crystalline powder.

Solubility: freely soluble in water, sparingly soluble in
methanol, practically insoluble in acetone.

IDENTIFICATION

A. Specific optical rotation (see Tests).

B. Infrared absorption spectrophotometry (2.2.24).
Comparison: glucosamine sulfate potassium chloride CRS.

C. It gives reaction (a) of chlorides (2.3.1).

D. It gives reaction (a) of sulfates (2.3.1).

E. 1 mL of solution S (see Tests) gives reaction (a) of potassium
(2.3.1).

TESTS

Solution S. Dissolve 2.50 g in carbon dioxide-free water R and
dilute to 25.0 mL with the same solvent.

Appearance of solution. The solution is clear (2.2.1) and
colourless (2.2.2, Method II).

Dilute 5.0 mL of solution S to 25.0 mL with water R.

pH (2.2.3): 3.0 to 5.0 for solution S.

Specific optical rotation (2.2.7): + 47.0 to + 53.0 (dried
substance), determined on solution S.

Examine 3 h after preparation of solution S.

Related substances. Liquid chromatography (2.2.29).

Test solution. To 0.42 g of the substance to be examined add
80 mL of the mobile phase and sonicate for 10 min. Cool to
room temperature and dilute to 100.0 mL with the mobile
phase.

Reference solution (a). Dissolve 25.0 mg of 2-methylpyra-
zine CRS in the mobile phase and dilute to 10.0 mL with the
mobile phase. Dilute 1.0 mL of the solution to 10.0 mL with
the mobile phase. Dilute 1.0 mL of this solution to 100.0 mL
with the mobile phase.

Reference solution (b). Dissolve 15 mg of glucosamine for
system suitability CRS (containing impurities B and C) in the
mobile phase and dilute to 5.0 mL with the mobile phase.
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