A BT« ¢ 4 Lﬂ 3% 20234F9 H 20 H 45 32 %45 18 Y]

Inspection and Test China Pharmaceuticals Vol. 32,No. 18, September 20,2023
FE DS :R17 XERFRAERD: A X E4S:1006 — 4931(2023)18 - 0072 — 06

d0i:10.3969 / j.issn.1006 — 4931.2023.18.015

FHOF AT ke, 2 . n W o

(L&A LA S EABANARE, T AL 316000)

HE.BY 2T LEBRAATHEL PEEL RS TV HRME S F  FHRITERB R YR £, 5% &i%4EA Shim -
pack GIST C,g #£ (150 mm X 4. 6 mm,3 wm) , A3 A8 A 0. 05% EIEBR MR — TH(20:1,V/ V), #iE %4 0. 8 mL/ min, #0l% K 4
195 nm, A2 A 35 C,#HEH 10 pLoF R R IR A ARYER £ R F 5 (50,60,70,80 °C) A AR 2 & (RH,60%.75%.92% ) 4+
THAEEEAME ER Rk HARBEERETRESAAEO0.18~9.23 ng/ mL F2 0. 98 ~49. 26 pg / mL & B 7 54 @A &0 £
FZRAF(r>0.9997); £ FMSH 4 0.92 ng A= 0. 99 ng, 4 M FR 55 A 0. 37 ng F= 0. 33 ng; #5 % F gt & A MR R RSD ¥
DT 2.0%;-FH el E 55 4 98.77% F7 99. 43% ,RSD 53V 4 0.77% #2 0. 27%(n =9) 2 # & A4 FH 5w AR E A RH 2 2%
ME, AL ARIER ST R UMBEFERESH N F 80 CEAMHTRHEZH A A mMATEZ 0 1545 3.7 £5;40 CH,92%RH F1+
TRHESESHNA 60%RH Z4 T 1045 .1. 645 i Prd oy i ik EMm S REH HEFE AT TAWYEIF, THT
BRI R B AR Pk R R AN E B S REM S A TR A P RARESE RAEA ST YRR K.

W R AR HAE R R R R AR AR R SR Gk Hra B X 82N RE RE

Content Determination and Cause Analysis of Pyrazine Impurities in Glucosamine

Hydrochloride Tablets
WANG Qiongfen ,NI Dongyu,ZHANG Mengqi,Ll Bin,SHI Jing,XU Hong
(Zhoushan Institute for Food and Drug Control,Zhoushan,Zhejiang ,China  316000)
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Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the determination of pyrazine
impurities in Glucosamine Hydrochloride Tablets, and to investigate the influencing factors of impurity formation. Methods The
chromatographic column was Shim - pack GIST C, column (150 mm X 4.6 mm,3 pm),the mobile phase was 0.05% sodium
heptanesulfonate solution — acetonitrile (20:1,V / V) ,the flow rate was 0.8 mL / min,the detection wavelength was 195 nm, the
column temperature was 35 °C , and the injection volume was 10 pL. The change rules of contents of fructosazine and
deoxyfructosazine at different temperatures (50, 60, 70, 80 °C) and relative humidity (RH, 60%, 75%, 92%) were investigated.
Results The linear ranges of fructosazine and deoxyfructosazine were 0.18 — 9.23 pg / mL and 0.98 - 49.26 pg / mL (r >
0.999 7) respectively. The limits of quantitation of fructosazine and deoxyfructosazine were 0.92 ng and 0.99 ng respectively, and
their limits of detection were 0.37 ng and 0.33 ng respectively. The RSDs of precision, stability and repeatability tests were all
lower than 2.0%. The average recovery rates of fructosazine and deoxyfructosazine were 98.77% and 99.43% with RSDs of 0.77%
and 0.27% respectively (n = 9). The content of the above two impurities was significantly positively correlated with the
temperature and RH, and the change rule of deoxyfructosazine content versus time was fitted to zero order kinetics. The highest
content of fructosazine and deoxyfructosazine at 80 “C was 1.5 times and 3.7 times higher than that before heating respectively,and
the highest content of the above two impurities at 40 °C and 92% RH was 10 times and 1.6 times higher than that at 60% RH
respectively. Conclusion The established method is simple, accurate, precise, stable and repeatable, which can be used for the
determination of pyrazine impurities in Glucosamine Hydrochloride Tablets. High — temperature and high — humidity are important
factors affecting the content of fructosazine and deoxyfructosazine in the formulation respectively.

Key words: Glucosamine Hydrochloride Tablets; pyrazine impurities; deoxyfructosazine; fructosazine ; HPLC; influencing factor; content

determination ; temperature ; humidity
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7 7 W AR TR VB R 52 6 JFURE 245 A 5 ) K A
T, SR b g 0 AR SR R L R AR R A R AT
il Lo ] P JAsh 24 i AR R 2B Z A A 1017 A b 1 51
T WHRE (YBH03592014, YBH05342020) H 2 47 Wi 2 .

R, A7 5 20 35 7 26 W SR o) 700 A DG 4 I i
D706 K FLAE 72 T2 M OG5 O A SCHRHR A S -1 (H
A LA MR 28 2% S5 I 2 ) PR 28 S AH 2 8 T 2 53 Bt
BRI o AT HARTF ST, T E 4 2RO R R IR R
R 2 A DAL A ) v 2 b W S 2% B HE AT T e
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Eh TR % 3 A 49 W8 oM IR 4, R FH R RO €23
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b, BR300 iz S 2% T B e PR 2R R B AR Ak
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1 XE5RE
1.1 {4z8

1260 T GRAR S, Bt DAD K% (SE[E Agilent
/3 H)) 3 XSE205DU BYHL K- CRE B2 0. 01 mg) L V30S Y
FRIR AR IK 43I 52 43 (Fii - Mettler Toledo 23 ) ) s DHG —
9071 A 7 H FATE I T 4R (VS 22 SE I i 45 A PR
F) ) s KBF 240 7 {5 5 18 1% 47 (78 E Binder 24 7] ) ; KQ -
250DV AU E 88 75 S e (B LT s A AR A PR
A s Milli — Q B 4K AL (3£ Millipore 24 A ) .
1.2 R%

TR B R X BRI 5Oh 140853 — 202101, 7 &
98. 0% ) , [t SR Wl g Xof i (4554 140859 — 202101,
it 95.1%) , D — R 22 JE A 4G 05 X IS (LS o
140649 — 202007, 7 & 100. 0% ) , ¥ [ w2 5 25 4
K 5 B 5 B 5 i R 22 3 4 A0 (A il b5 43 51 o
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{343 : Shim — pack GIST C,g#E (150 mm X 4. 6 mm,
3 wm) 5 LB : 0. 05% B b ik R 410 5 T ( BB o ik R 4
0. 5 g, K, INWERR 0. 5 mL A1 mol / LESALH 4 mL,
H7KZ 1000 mL) — ZE(20:1,V/ V) ;373% ;0. 8 mL/ min;
K% 195 nm; A9 2 35 °C5 HEAEE . 10 wl.
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P SR A 55 TR G X L A RO B B T) A [ Ak 34 T T
g R L TR R A LA 1.

LM RFEE o I R B 2. 2 00T B — X HE A,
VW 1, AR B LB 1 mL 4300 5% SR b 58 9. 232,
4.616, 1.846,0.923,0.462,0. 185 g K i 48 5 4l 8
49.262,24.631,9. 852,4.926,2. 463,0. 985 g ) % %)
TR A X TR VA TR O 1, 45 2. 1 IR (o3 S 1R R R
JE ISR W T AR  LARFIN B 53 o s Vi B (X, g / mL) A A
As i U TET R (Y) S P AL AR R AT 2 0105, 45 SR 05 2 [m]
IHJ5REY, = 14. 126X, + 0. 113 6(r = 0. 999 8) , JIii 48 bl
R[] )5 LY, = 14. 181X, + 1. 470 4(r = 0. 999 9) . 4%
FWT, JWH R S S SR R B VR B 3 0 FE 0. 18 ~
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D E F
LCl- 2. R#k 3. BLARMEER 4 AAH D%
A RARERRER B RAMSREER C ARX&LER D.Cl-HER E faifzEi F 9%
E1 SRHEGIELE
1.Cl~ 2. Fructosazine 3. Deoxyfructosazine 4. Glucosamine
A. System suitability solution B. Mixed reference solution C. Test solution D. Cl~ solution E. Blank excipient solution F. Blank solvent
Fig.1 HPLC chromatograms
GG SRR E , ISR A 10213 1Y FR7 I Al ®1 EURBER(n=9)
SRR R A A LR 2 O B Tab. 1 Results of the recovery test (n =9)
HOWE R A9 22 PR 43901 S 0. 92, 0. 99 ng, 6 1l R 4351 A MAE (g) WEZ(ug) B (%) X(%) RSD(%)
0.37,0.33 ng. L R S L N N N
ek b ey S SR 184.64 394.08 179.89 390.10 97.43 98.99
TR BL2. ZIﬁiT{ﬁlﬁ%X‘Tﬂﬁ%{ﬁ{mg,@z. P 184.64 394.08 181.94 391.93 98.54 99.45
ik 45 1 SR R R R 6 UK, 0 SR W 1T AR 25 ] ' ' ' U
I@E;Wﬁ—ﬁtﬁym’k/mﬁiﬁﬁ ARRBE e ma wis 9 9
G B SR $ﬁj\ﬁ/ﬂ RSD G354 0.53% K 0.17% 0o w0 a0 4928 9553 90,33
(n=6), %%%1X%§*%%E R4 230.80 492.60 226.12 488.61 97.97 99.19 98.77 99.43  0.77 0.27
R P g - ORI A TR CRE Al it 52 210503) 230.80 492,60 229.41 490.76 99.40 99.63
WA T ER TR 0,4,8,12,18,24 hBHE2. 15 21696 59112 276.56 587.33 99.85 9.3
OGS IERENE L IC ST AR A AR R A 6.9 9LI2 27406 589.34 98.99 99.70
276.96  591.12 273.50 590.37 98.75 99.87

SWE R I AR Y RSD 43 5110 0. 64%,0. 21%(n = 6) , &
ARGt VS VR 2 IR I 24 h INBEARRRUE o

G PRI  BURE S (LS4 210503) 4A I
63 RS B FRAE , 28 WIFE 2. 2 R 5 el A A A T
T 2. LI T 35 SR E 0 SR AU &
o 2 LR A R T 34 430 Dk 238. 01,
796. 28 wg/ g, RSD 733} 1. 33%,0. 83% (n = 6) , W]
Tk EE R

(AL AT 6 - 42 Ak T L A o BB T 2 5 i 4 i D e
ARG SRS i, 2L 9 0y, 430 318 50 mL & s, 4%
B SR 8 B — X BRI 0. 4,0..5,0. 6 mL A
AL R B — X PR R 0. 8, 1.0, 1. 2 mL, SEAT 3447,
il AL iy L 422 2. 2 00T i il A sk O VA T, T
2. VIR €83 S5 R AR DN A, i SR 0 T AR O Ll
RGERIE 1,

4

A RAEE B A BLA R,

Note: A refers to fructosazine,and B refers to deoxyfructosazine.
2.4 HEmERESENE

I 6HERE B 4518 B, #4522, 2 700 F 7 il sk S i
W, 4% 2. VIR (gl S5 RN 2, P AT I 31,00
SR U TAT R TS84 it vh OB W8 0 S SRR 0 5 i SO
X ER PR SR AR S B L AR LR 2,
2.5 MIERFREHZMEEZER

T E S MR B - HUORE i (165 220622) 4 #5E H,
& A0y ERRE ORI S E B S /0 B1E 50,60,
70,80 °CHHIEAH FP L E 9 h, £FFF 1 h AR E & (L4
TR R E LA A 500 me) S FRAE 4L 2. 2 F
il & B AV T, #5 2. 1 TR 3% S R RE I A2 L il
SIS EIIFTHE & i 4 PR T 2 R0 A A0 & it - B
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x2 HEP2MARSEVNELER (n=3)
Tab.2 Results of content determination of two impurities in the

samples (n = 3)

ne Rk AR %
22pgle) w22 E%)  2Elpgly) w52 E(%)
210503 238.43 0.03 796. 94 0.09
210914 137.54 0.02 578. 00 0.07
211102 83.35 0.01 557.91 0.07
220137 134.58 0.02 535.60 0.07
220326 90. 88 0.01 451.18 0.06
220622 177.52 0.02 308. 13 0.04
Tt pgeg!
280
250 —e— 50 C
—i— 60 C
220 —a— 70 C
—— 80 C
190
160 + ’ t/h
0 1 2 3 4 5 6 7 8 9
A
i pgeg!
1200 1
1 000
—e—50C
800 1 —a— 60 C
—a— 70 C
600 1 —+— 30 C
400 1
200 + T T T T T T T T "t/h
0 1 2 3 4 5 6 7 8 9
B

A. R#E%R B RLARME%
B2 ARRET2FHRFNSE - FE#L
A. Fructosazine  B. Deoxyfructosazine

Fig. 2 Content — time curves of two impurities at different temperatures

[E] {2 DL P12 25 SR S, B TGRS () TR, 2 i 2%
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SRR R T X TR 1 R 2 B i g T SRR
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W REIRH T, 2 B 4% 53 (14 T B it 45 ] 35 52 0E A G
HAR AR FH R G 8l 1 2 R TEAT o0 BT, 15 5K
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o7 3 R HEL o FH Excel 2016 F4XT 2 P2 s 1 ~ 7 K1
R ETILA  ASBURTE RH R 4450 & & — B (Al
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FATAR RN R TIEL , S LA 15 2 RPN, AR R
VIRt 0. 98, BB LM EILA FE R AT B F 8l T2 p
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W 1) 22 1 e AR , 878 RO R ] 2 5 o 6 2 2 i 7
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SMEE |, TE 929%RH B (1Y 35 5 & 7 294 60%RH . 75%RH
SRR 105, 0 AU R AN 2 1. 6 4%, B LM R
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3 iTig
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0 IR 2 ) W A S oA A ik bt
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B3 AEMEGEET2HERNESE - FHiE gk
A. Fructosazine  B. Deoxyfructosazine
Fig.3 Content — time curves of two impurities at different RH
R3 AREMEET2MERNIE - HEHENSHE
Tab. 3 Fitting equation of content — time curves of two impurities
at different RH

R s RH(%) G A2 ky R?
RAE% 60  C,=172.02+19.18, 19.18 0.9876
75 C,=185.44+27.92;, 27.92 0.996 1

92 C,_482.54 +225.01z; 225.01 0.9002

BARAER 60 C,.299.90 +44.53,  44.53 0.9976
75 C,=315.65+58.60;; 58.60 0.9962
92 €,.359.35+85.441,  85.44 0.980 1
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