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Determination of 16 polycyclic aromatic hydrocarbons in chlortetracycline
hydrochloride eye ointment by GC-MS

Xiao Qin-qin, Liu Xu-ping, Duan He-xiang, Chen Xi and Zhang Yin-hua
(Jiangxi Institute for Drug Control, Jiangxi Province Engineering Research Center of Drug and Medical Device Quality, Nanchang 330029)

Abstract  Objective To establish a method for the determination of 16 polycyclic aromatic hydrocarbons
(PAHs) in chlortetracycline hydrochloride eye ointment by gas chromatography-mass spectrometry. Methods
Chlortetracycline hydrochloride eye ointment was dissolved in n-hexane and extracted by acetonitrile saturated
with n-hexane for many times. After concentration, it was detected by GC-MS. GC analysis was performed on the
DB-5MS capillary column with the inlet temperature at 250 C and the programmed column temperature was used.
Mass spectrometry was analyzed under the selective reaction monitoring (SIM) mode by electron bombardment
(ED) ion source. In addition, the main causes of PAHs abnormality were studied from the source of excipients and
the technological process of production. Results  The linear relationships of all compounds were good with the
corresponding concentration range, the limits of quantitation (LOQs) of PAHs were 0.3~20.0ng/mL. The recoveries

WS HER: 2018-11-20
EERN: MR Lo AT 1988 4, 240, FEHF TR AHT, E-mail: 1056040103@qq.com
*JEWAE#, E-mail: sanyezao@yeah.net

e o e e e e e ey ) e e e ey 0 i o i i iy o iy i i

WIEE: X5, 5, AT 1980 &, RlE

B MK, 2015 4 L FHRT T 260, Hell FALPE R EE 35, 2009 43P [E 257

KB, 2 JEAETT P48 2K e M A 24 S0 D1 omLhn, —EETHAGKREE SR

D BRI TR, MRS 5 ERSE SRR, b N RRRTIE. R RS SR A AR 4 WL T

b RS TR, R 5 R AN—/ T4, BRSO RE%RE 3B, REBT
u 325, fEe it ERE.



.384.

GC-MS IEIE SR BRI 16 MEHITETE HEK

were found to be from 72% to 118% with relative standard deviation (RSD) lower than 2.5%. The quality of vaseline
directly affected the quality of the preparation. Conclusion This method is accurate and sensitive, and is suitable for

the detection of PAHs in chlortetracycline hydrochloride eye ointment. This study can provide a data reference for the

quality control and safety assessment of eye ointment.
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7890B-7000C < AH €4 1% J5T 1% B FH 4% (Aglient 2>
] ), Sartorius BS200S i ¥ K °F (Sartorius 2 F] ),
N-EVAP24 % " fX (Organomation A & ), 10mL H %€
2
1.2 K%

IR & H RILE A 2018 4 E ZIPM M IAE i

Chlortetracycline hydrochloride eye ointment; Polycyclic aromatic hydrocarbons (PAHs); Gas

Fot0#tk, WA 5 M. FER L ARFBCIR A
Wy e 4 AN AR B, & 1tk

16 #1238 75 IR bR fE VR & ¥ W 2% (nahpthalene,
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% R (benzo[b]fluoranthene, 200.1pug/mL), & I [k]
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Tab. 1 The informations of retention time and characteristic ions
for the determination of PAHs
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4.0v 5.0~ 10.0~ 2.0 A1 5.0mL, & X % 100, 100+
100 100~ 100~ 100~ 100~ 10 A1 10mL &=L, FHN
LGB ERBZE, wA, BB —RINWRERIR
HIRHEHZIERO ~ @, 7k %R R RINRS
AE RO ~ @ 5IR AR AEME O % Lopl, %
“227 TURNFAAT T, DUEREFIIERR A A
AR, WPE ¢ Jlasby, BEATZVERIE. 45 R R

5 dmin ERBT AT L 16 i PAHs 76 A1 B2V S B Y e M R BLAF, ALK
S e s KT 0993, FIJFRLAIAIR RHULE 2.
2 g 5.662 152 63+ 76 100:3:10 .
308 5.866 153 154\ 76 100:22:96 232 fall B\ﬁiﬁ:ijis‘ﬁﬁ .
R - 6 165, 8 100-18:92 B3R VR s oA it 2 V5 VR A0 A R i I B
5 3 7.768 178 89 152 100:10:8 S 1AL, VEAN GC-MS X, id g . 54107
6 H 7.847 178 89, 152 100:12:6 DLTE 22 B B B v i e Bl 42 1:3 9l PR (LOD)s
A | 10027 202 101, 200 100:17:21 DATE 2 B B 1 RS HR S e Ll 2 1:10 e =R (LOQ),
8 H 10.563 202 101+ 200 100:20:21 1B 16 7 PAHs 198 LR E EFRWZE 2 s,
9 FIf[a] & 14.174 228 114, 226 100:17:27 233 BESk
e DT SRS, K20 R
12 I (K] RE 18.095 252 126~ 250 100:21:25 Hol 773, il R A *%%émlﬁﬁug A A
13RI [a] B 19.110 252 126+ 250 100:19:20 PRHEIR VB WL YEA GC-MS i, $ “2.27 TUR 2%
L fE 23] ) see e 13s. 277 100031027 PEREAT 30T, ACSR BT . AR vV ST TR GC—MS
15 %I [ah] B 23.031 278 138, 276 100:15:23 B I 1, A GC-MS Jo i P&l 45 0 )55 1 O B 1 )
16 FIF[ghildE  23.673 276 138, 277 100:32:26 MERE. EWETFFEELES R LIE BN A%
<2 16 P PAHs Z&PE[RIH 52 LOD 1 LOQ
Tab. 2 Linear regression equations, LODs and LOQs of PAHs
75 2FK EVEpp LMY /(ng/mL)  LOD/(ng/mL) LOQ/(ng/mL)
1 %= A=1110¢+3355 0.9991 5~250 0.8 2.5
2 JE N A=1169c+4405 0.9995 10~500 0.3 1.0
3 & A=843¢+2032 0.9993 5~250 0.3 1.0
4 il A=907¢+1383 0.9983 1~100 0.3 1.0
5 E[H A=1340c+1944 0.9999 0.5~250 0.2 0.5
6 B A=1089c+1127 0.9994 0.5~100 0.2 0.5
7 PR A=1344c+1154 0.9998 1~200 0.2 0.5
8 ® A=1340c+53 0.9994 0.5~250 0.2 0.5
9 I [a] B A=574¢-197 0.9995 0.5~100 0.5 1.5
10 JH A=654c-409 0.9991 0.5~100 0.5 1.5
11 A [b] R A=447¢-6623 0.9940 20~500 1.7 5.0
12 KT [K] KB A=212¢-253 0.9932 5~250 0.1 0.3
13 I [a] B A=251¢-1532 0.9978 10~250 3.4 10.1
14 Bt [1,2,3-cd] 3E A=123¢-1035 0.9943 10~250 6.7 20.0
15 T 2RJF [a,h] B A=124c¢-2805 0.9977 40~500 4.4 13.3
16 ZKIf [gh,i] € A=277¢-12278 0.9942 40~1000 0.3 1.0
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Fig. 1 Representative MRM chromatograms from the maxed reference standards solution of 16 PAHs
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B (BeK ETE 26%), AHAH Xl 71 R K 5 [ghi] 46
S8, ZBNIFEAHE, WHASTEHARS
PRI [gh,i] A & R e 1) E R A
3 Wie

7F 78 [F 2015 4 7 A 1 H SZHE Y GS 77 8l E
PAHs &8 2k, Xf 55 2 R H AW 5 PAHS (1)
BREERLE, 5 R i B2 fh (BT 30s) 1944 4L
I [g.h,i] FEFRE /N T 0.5mg/kgl®. AHIF 5t & B
FE R & HE R E AR [ghi] 65 =BT 0.5mg/
kg FIFEMEEZ, HIFRRIL 18%, “FHE&EN 3.8mg/
kg, AFLERKR R . B 5340 Ak A2 72 1 2R R
S HRRE PRI IEIE [ghi] FE& &5 W
B, AR AT e R BN MR R E AT &



.387.

FREPTAERME 2019FE 3 HE 44 558 3

HErdseE 3y,

u‘m‘v%m%ww ﬁvmng nM—H_r\N»

6T LS S60  TTT €0 TO 170 65°¢ ¥1°0 8€°0 60 Il A 1L SHVd
6T 6bE z 680  SIC € 170 9€0 &4 ¥I°0 TL0 8k L1°0 L£°0 1€ 170 €0 8¢ VA 9¢ F [Fu8] 4ex
2 [po-¢
0 0 0 €90 I 0 0 S
0 0 91°0 I €00 €0°0 id 0 0 0 2 [e] de3

0 0 0 1o 0T0 9 0 1€°0 I 0
(a] 4¢3k
0 0 0 0 10°0 10°0 3 0 0 H
0 0 0 100> 1 100100> 1070 € 0 0 i [e] 43
0 0 €00 €00 z 100 800 01 200 S0°0 0z SO0 800 <1 850 1 1€ el
0 0 0 0 200 200 3 0 00 T00 1 W
0 0 10°0 1 0 0 0 0 w
€00 1 900 010 z W00 $0°0 11 y00  0¢T 1S 200 €00 L1 €0 790 9 0o €20 9¢ S
0 0 100> ¢ 0 0 100> 1 00 200 z a
01’0 1 ¥0'0 %00 z €00 L00 i L00 F60 0¢ 700 80°0 [z 900 ST0 9z 900 €10 A ¥

3ay XB]N Ay XeN Ay XeN 3ay XeN 3ay XeN 3ay XeN Ay XeN
il il il il il il il
Gpwy my  WH @yswy @y W @ypwy |y BE @swymy W @yfw)y my Y GyBwy gy W GPwymy WY he
(P00 %_( (I %_( (P 10d % _( (69 % _ | (09D % _( (B 60)d X% _( (99 % _{
JUAUNUIO 94D SPLIO[YIOIPAT] SUI[IAILIINO[YD Ul SHYJ JO UOTIBUIULINP I} JO SINSAY € *qBL
HHEMES AL ZHWNERS U <X



B2 JERd 28It [ghi] J65 b SR i FAS AR a3
Fig.2 Trends of the content of benzo[g,h,i]perylene in vaseline
with the time of heating
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Tab. 4 Results of the determination of PAHs in excipients
- e _ a8 fig/kg) ‘ - 16 Ff PAHs £ TR
%j E[5 W B It [ghil dE  FHE (mg/kg)
WBOIR A 161102 - 0.03 - - - 0.03 J KA
171102 - 0.48 0.05 0.02 - 0.55 J"X%D
171002 - 0.01 - - - 0.01 J "X E
170505 - 0.06 - - - 0.06 JRC
B 20171116 - 0.03 - 0.09 0.39 0.51 XK A
20180205 - 0.05 - - 0.10 0.15 J"x%D
20180102 - 0.11 - - 0.15 0.25 "X E
H LAk 20170926 <0.01 0.03 - - 0.09 0.13 J&C
e “7 FoRARKH
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