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FE:Br Ainz AP RR = VEs4 AR XM Re GaokMm etk ik &34 A Thermo Hypersil GOLD C,, (250 mm x
4.6 mm,5 wm), RBA A 25 mmol / L By ik = A4k 5 ik (R 5585 R pH £ 2.5) - T (90:10,V/ V), &k A4 1.0 mL/min, /&R0 %k K %
214 nm, 428 A 35 C,#HEH 20 pLER AAHBR=ZFTERZREL 1.3~53.2 pg/mL e B A 5% @REML Z B4 (r=0.999 8,
n=35); M A 13 ng, & FFRA 26 ng; #5 5 EAets 2 KB 6 RSD ¥ /0T 2. 0%;-F ¥ AR e & 9 99. 98%,RSD #1 0. 54%(n=9);
33k B AR PATALIR Z T ES 09 T A5 h 98. T1%. B BIATHEER = W BS 23R 0 SR AR B R BAL ROR BB HUR G AT B = F Brid
LR X RATARB FR a B b RN ¢ 09 BT RILA A B LR A XY RAMAA S, EF S5 A A 0.21% ~0.22%,0.01%,
0. 06% ~0.07%,0.03% ~ 0. 04% . 5518 %7 &+ Bk ig RS, TR TAARIR = W B 0982 M Ao XM 447,
KRR AT LR = T B 32Ok A Bk AN A R R
HES IS :RI27.2 XHRAR SRS : A XEHS 1006 - 4931(2022)17 - 0073 - 04
Determination of Trimethyl Citrate and Related Substances by HPLC
ZHANG Dong ,WANG Qiang,Bl Hua,JIN Ling,GAO Yanxia
(Hebei Institute of Drug and Medical Device Inspection,Shijiazhuang ,Hebei,China  050200)
Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the determination of homemade
trimethyl citrate and related substances. Methods The chromatographic column was Thermo Hypersil GOLD C,, column (250 mm x
4.6 mm,5 pm),the mobile phase was 25 mmol/ L sodium dihydrogen phosphate solution (adjusting the pH to 2.5 with
phosphoric acid) — acetonitrile (90 : 10,V / V) ,the flow rate was 1.0 mL/ min,the detection wavelength was 214 nm,the column
temperature was 35 °C,and the injection volume was 20 L. Results The linear range of trimethyl citrate was 1.3 =53.2 pg/ mL
(r=0.999 8,n=5). The limit of detection (LOD) of trimethyl citrate was 13 ng,and the limit of quantitation (LOQ) of trimethyl
citrate was 26 ng. The RSDs of precision and stability tests were lower than 2.0%. The average recovery of trimethyl citrate was
99.98% with an RSD of 0.54% (n =9). The average content of trimethyl citrate in the three batches of homemade samples was
98.71%. After the homemade trimethyl citrate was damaged by the strong acid, strong alkaline, high — temperature, oxidation and
strong light, the trimethyl citrate peak could be effectively separated from the chromatographic peaks of related substances such as
citric acid, impurity a,impurity b and impurity c. The above related substances in the three batches of homemade samples were all
detected, and their contents were in the range of 0.21% - 0.22%,0.01%, 0.06% - 0.07% and 0.03% - 0.04%, respectively.
Conclusion The method is specific and accurate, which can be used for the content determination of trimethyl citrate and the
analysis of related substances.

Key words:trimethyl citrate; HPLC; content determination;related substance
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RIBEWTF
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1.1 {s8

LC - 20AT & OB AH €35 UV - 2450 £ 5£4b
A DL SO BEAL CH AR By HEZS ) ) 5 Mettler XS 205 U HY,
TR i ARl — FORIZ 4L RS R 0. 01 mg) .
1.2 X%

PR IR — F IR0 R (TR B AR W R e A
B A, va 3 7RG ), iE 5 o 2Y160517, % & 5
98%) ; ¥y IR — W ik ( A I AF i, 4IL5- 4351 2 DO414,
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2.1 BEZFGESRSZEAMRR

{6 1% # : Thermo Hypersil GOLD C g £ (250 mm x
4.6 mm,5 pum) ; it 340 : 25 mmol / L iR — 0804 W
(FHBE R W pH 2 2.5) — 415 (90:10, V/ V) 5 i i -
1.0 mL/ min; K0 P% K 0 214 nm; FEVR - 35 °C; dEAE = .
20 wLo fEIE A% S5, R R R B3R (0. 1 mol / LER
TR 3 W) A 5 VA W 10 min, 25 SR BIS AR B M 9 958, ¥
B0 1.2, F7 TR — i 55 AH & 2% Jo 04 119 43 B 1
12,9, 785 2020 48 R v [ 25 8 (U8 ) )1 rh o)y k2 5
TE R AH R o
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2.2.1 BwRH %

390 R A6E TR — F T X R TR B A5 i R
FRAE , 43 I3 I A 5 A D R BT Ht MR B 1 mg / mLL
PRI, BT DB AL, A Aot i i R B 483K T R

PP IR — H R ) BE i 25 mg, RS 5 FRE , B 5 mL %
S, 0. 1 mol / LERFRHWL 1 mL, #2] , JHCE 10 min,
J0. 1 mol / LA SAALENE W 1 mL, W sh AR A6 B 2
5L L) B AN R GE I R
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2.2.2 HEFEFE

LRk 56 R 8K PG IR — HP i X R ol o A
FRE N 30 AR W i O R B 0T S VA B 43 R 1. 3,
6.6,13.3,26.6,53.2 wg/ mL [ £ 5 % B8 58 W, %
2. V3R 5% A FUERENN E |, LA IR (X, g / mL) A
AR A U TET FR(Y) g AR AR AT R 10, A5 10
Y =1061X+203.93(r=0.999 8,n=5) 45 RFEH,
FrPREmR = R R B AE 1. 3 ~ 53.2 pg / mLyZ BN 5
WA T FRER PR OC R AT

JE ot PR RIS FR A 2 <RS2 L 2. 2. 1 00 X Rt
VOB, B R 45 2. 100N (i S AR 2 , 4
SILUEME L (S 7 N) g 10: 1 F0 3 : 1B Al i F e B A At
Pz = PG 114 2 e BRAAGTIIBIR , 25 543 310 4 26 ng F1 13 ng

G 2 B0 - 2. 2. 1 0 6 R R TR 20 plL, %
2. 1IN (05 5 A SR IR S 6 YR 45 AT R —
Filg U T B RSD M 0. 04% (n = 6) , 3% B A 25 K5 % 1
RA4f,

e PRI JRURE i (52 D05 12) 3 1, 446 2. 2. 1
T J5 il A A s i 4% 2. 130U i 2R o ) T
FER T AE 0,1,2,3,4,5,6,8 h I gEAEIN A& 45 1Y
RSD 4 0. 60% (n = 8) , & WAk i i 3 W T2 Ui il
8 h NEE o

JRE LGRS - BURE & (L5 DOS12) 9 17, 17
50 mg, KB HRE , B 100 mL 2, 5953 BB 5 R
= BT IR 30, 50,70 mg, 4% 3453, A3 AR 2
o IR B AR A T e A AR AT R He 2. 1IN (A
ZAE VEREIN R o 25 F AT R R = HP IR 0 S 28 I RE [l R
}999.98% ,RSD 5 0. 54% (n = 9) , T2 7 B HERT B 4F

it FH P 50« 2022 €833 4% [ Thermo Hypersil GOLD
Cs# (250 mm x 4.6 mm,5 pwm) ,Capcell Pak MG Il Cyq
#:(250 mm x 4. 6 mm, 5 um) Diamonsil™ C,¢# (200 mm x
4.6 mm,S um) ], i (0.9,1.0,1. 1 mL/ min) , H: &
(30,35,37 C), IG5 51(9. 5%, 10. 0%, 10. 5%) ,
TANAH pH(2.3,2.5,2.7) , foldat VR B 4 35 S A2  JIORE
(L2520 DOS12) , 43 il £ bk i VS W, #5621 TR 1
T SR A DN A o 45 R A 1 S AR R — R
1Y RSD AL 0. 219% , 22 B )5 B P4
2.2.3 HELHEENE

W3 (3523 510 D0414,D0421, D05 12) RE 5, 4R
2 ) £ AR A TR, FE 2. 1 IR (035 A HERE DN 2 L 3T
SRUETE AR, IF T & i o 45 0 3L B A R = W T A
i A4 h 98, 54%,98. 89%,98. 1%,
2.3 BXYRSH
2.3.1 EWRH A

HURE i 50 mg, K FRAE , B 10 mL 2 0, N
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1. Citric acid 2. Impurity a 3. Impurity b 4. Impurity ¢ 5. Trimethyl citrate

A. Acid damage B. Alkaline damage C. High — temperature damage D. Oxidation damage E. Light damage

Fig.1 HPLC chromatograms of the specificity test

SRS R IT e 25 450, DB, IS B A R ot
W NG %5 1 BRI M 1 mL, B 100 mL & B, fin
TSR BRI E 2 5, Uk A Rkt RV
2.3.2 FHE¥EZR

LR MRS R FHIRAR (0. 1 mol / LERFRIAWE 10 min) |
3R % (0. 1 mol / L & A AL A W 10 min) | /&5 I (O #4
JE L) AR (10% i A A6 S0 W 10 min) | 58 % I T
(BEE 4 500 Ix, 24 h) XAt it s W E A Tk i 3R, 4
2. VIR s SRR RN 30 S (i R 28 3 0 0 £
BB IR] A 50 o 25 SRR RN & A28, A & i W b BT
i I i YA TR R B BN, T OB DR A 3 i vV v 2% TR
i R AR, $E s A S VAR R R AR N AR
SRR X (3t VS VR M A/ D o (8335 PR DL T 1 4% b
Qv A A v A B B ) 1. 3 A A 2% I ) A A
AN BOR AT E AT A R PR B AR
KW IRFTAERR (24 I a Z% 0 ¢ o HEvPY , A6 i 2% o 16 5k
P B B T 5 A i i 0] 2 e O B IeF ) 1) — S50k R A 7
PE 5 R HWOAR L3 - BRI ITE (LC - MS / MS) L4145 4
BT 0 a 15 4% T ¢ (W AL2F 2540, 44 T a S5 A7 16 TR 5 H g
A S5 R — 350, 2200 ¢ S AT R L F G 1) T2 45 4 —
o 5 T IR 50 v T 7 A ) % TR 0 X A5 F S A g 0
P B TRT T, A5 TRl PR 7E F2 06 A BE s A] 1. 3 A5 A0 A 1
2 U WA R T YO G ] Sy = B 0 R B
ARl 2435 .

FoE PR« IO T A W (A5 DOS12) i 4,
ST 0,1,2,3,4,5,6,8 hisH 2. 130 F (a3

FRAF RN RE o A Y YR 2% T 5 o B I 1) 22 A B9 1S
DLULF 1ol DL, 8 h NATERIR (2% 5 b 195 i 0] AR
53 hIN 2R 5 a B BRI 22, U V50 1) R AV B B3 o
FEahA —E R, 1] G EUR T a 5 N, X5 R BR
I 2 R — S MO A R A S IR 2 h N SE
R o

*1 BREMRWER(%)
Tab.1 Results of the stability test (%)

B 8] FEARBR 2R a ZRh R &t
0h 0.22 0.01 0.06 0.03 0.32
1h 0.21 0.01 0.06 0. 04 0.32
2h 0.21 0.01 0. 06 0. 04 0.32
3h 0.21 0.02 0. 07 0.04 0. 34
4h 0.22 0. 02 0.06 0. 04 0. 34
5h 0.22 0.03 0.06 0.05 0.36
6h 0.22 0. 04 0.06 0. 04 0.36
8h 0.21 0. 04 0. 06 0. 06 0.37

2.3.3 BE&EAHXMAEMNE

B3 4t (41543 51 D0414, D0421, D05 12) BE i 4%
AL HE 2. 30 VI ik il A A Vs IR TR —
FH i o B 5 (HIE 5o ZY 160517 ) 18 &, il £ % B Sl VA
Fi2 2. 150 F g S E R |, 25 5 3 L i i rh
Z= B AR T 1. 00% , H 2% A0 8 2% o 2 i B AR
— 30, YT B e I R B A R AT
R T PR 2,
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Tab.2 Results of determination of related substances (%)

i FHEBR X a  XFRb  FRe At
D0414 0.21 0. 01 0.07 0.04 0. 31
D0421 0.22 0. 01 0. 06 0.04 0.32
DO512 0.22 0.01 0. 06 0.03 0.32
7Y160517 0.41 0.10 0.12 0. 39 1.02
2.3.4 METFERIERE

I35 341 (HE5 43591 D0414, D0421,D0512) K
vty il 8 FA) AL K Ot VS VR T S e 0 T AR 5 R A I TR AR
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101. 15% , 9T 98% ~ 102% i [Hl N , $& /8 1% 07 3 T A 5%
ot Aot A R 2 B
2.4 BHERRLEHEBIN

2L AN IO T < 3 4L (FE45 43 51 2 DO414, D421,
DOS12)FESHATE 1 750 ~ 1 650 em ~ G 4G H =
I, 7F 3 500 ~ 3 250 cm ~ "I EI L P RG: HE R I 3
TFEFPIERR = HERAEAE 3D IRIE AL S5 A RRAE
SR — W BRI S A I — 2

S SR - 1 TR L AR R 76. 0 ~ 77. 2 °C P HE
fik = Wl R R 75 ~ 78 °C, 1T DL [ il RE o A s A s

FE S b B A RIS ARV B B,
4l FE AT, 801 e T PR -

3 iTig
3.1 MRimshiRIEsE

J R B R 8 5 1) 3 3 A I H DAK AR R R R
TR 5 7K B 0 HE B L O G Ak e A A R
I BFFEHGHE , LA 25 mmol / LINH,) ,HPO, (FH#§#2 H pH
2.5) - Il - PUS IR (80:20:3,V/ VI V)RS
AR 20 V30T gl S5 kA7 E 2 e, 25 R s A
W T A DO SR, ARSI ISR, LY S I in
T s AR B AR R AT IR R — R T A b, fif
Py A TR WA 55 5 R0 50 2 28 B, TGV WA 468 1R 2R A 7 T
JE T, g DU S IR XL T peak AR — i STk, W0 Bl
AH AN LR DU e 5 H BEA L, B BRI g A
R, HZ&L RN, vl R TE 185 ~ 214 nm I K 71 [F N 6
DA EEK O IAHEBE S
3.2 &G RIL

PR R J2: T 2 AT R — P IR 1Y 2 B RO, A TR
— W HEA Y b2 & & A AR vy SO 2 77 5
SRS TR & K Th R AR LR R EUE B2 e
S R RE L R AT R LA 2 T SR A e R
it Sl AH LU A R A 2 R s A — & Lo Ao 22 v R

76

PREFR S AH pHAEASE -

FrAGEIR — W R ARG R 1) 73 25 A0 vh oS R
HAEZE A X TC W i 20 MW, {H — 25 34 7E 190 ~ 230 nm
TR BBl N A IR SO, B0 I i 4 T 38 A o R L, A
/0 I 5 Ao AR i 5 | A 1) 2 4 L, e 2 o A
WK A 214 nm.

VF 22 28 AR 210 nm 5% 4 BRI A 350580 58 IR
fift L2 38 i, R 52 BORE A, R T Y 4 R OCHLER U
W (25 mmol / LBEMR — SV FH VA UK .25 mmol / L#EIR — &
EE IR .25 mmol / LR & "BV W .25 mmol / LR
TEVENA ) TR AN A, 45 R SN 5
SR IBOGTE BT 27, ST 45 3T He 2k, S0z vk B R
TR
3.3 FHEEMN

P T I K B IE FG B DL B RS R AR
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