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TE: B EST AR AR RS D IR 5 AR 09 S LA A A RS 4 v 53 H SR 1) 1 AR (0 3 R G =
DURRAT B RGN SE 71, A3k 20214E 1—9 R ACQUITY UPLC HSS T3(2.1 mmx100 mm, 1.8 pum) (034, i 3h4H 9 0.05%
R V35 T - P 1 (852 15) , i 7 0.3 mL/min, AL 30 “CL i FESLIREE 5 C AR 2 WL FT 251k ESTUE, 1F B 744, Bl
FREE : 400 °C5 TS : 15 L/min; BAIEHE:3.0kV, &R S5-I 2.07 ~ 155.25 pe/LIREEEEIN &R R
1(r=0.999 7) , EHBR N 0.36 pg/L, I T #H 99.54% , RSD N 1.63% (n=9) , i Z 7k LImrEsss, R M ek
U, 38 AT =250 v 55 B R B0 T B o

KW WA WISY; S SORH 3 HR = S U AT TS (UPLC-MS/MS)

S-FEHUHAAREE s B

Determination of S-Hydroxymethyl furfural in three glucose preparations by UPLC-MS/MS
ZHANG Xinyong,GE Xuesong,SUN Tong,ZHUO Jing
Author Affiliation:Suqian Institutes for Drug and Food Control, Sugian, Jiangsu 223800, China

Abstract: Objective To establish an UPLC-MS/MS method for determination of 5-Hydroxymethylfurfural (5-HMF) in Glucose In-
jection, Calcium Gluconate Oral Solution and Glucosamine Hydrochloride Capsules.Method From January 2021 to September 2021,
an ACQUITY UPLC HSS T3 (2.1 mmx100 mm, 1.8 wm) was used, the mobile phase was 0.05% formic acid solution-methanol (85: 15),
the flow rate was 0.3 mL/min, the column temperature was 30 °C and the sample plate temperature was 5 °C, the sample volume was 2
pL. MS conditions: ESI ion source was used and positive ion scanning; the desolvation temperature was 400 “C, the dry gas flow rate
was 15 L/min and the capillary voltage was 3.0 kV.Result There was a good linear relationship within the range of 2.07-155.25 ug/L
for 5-HMF (r=0.999 7), and the limit of quantitation of 0.36 pg/L, the average recovery of 99.54% with RSD of 1.63% (n=9).Conclu-
sion The method shows promising specificity, high sensitivity and good stability, can be used in the quality control of 5-HMF in three
preparations.

Key words: Glucose; Drug contamination; UPLC-MS/MS; 5-HMF; Quality control
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5-5% PP BRI 2 DA 4 W S OB ) O A Ui
o PR S S T K A B AL B, iz A7
FE T 2 (k5 A 0 A 1 i 7))
Sl R 2 S R 5 H MRS AT
HE S IR T O TS R A
P I AT TR v 50 PP SRR 1) . BT
2y bR o v 22 2R FH R A0 1T L4356 16 B 3 36k 4 551 o
5-F% B L R AT BR A A, b i P SR H 3
P R v B v, B BN, 2 5 2 i kL S
IREE LM PR JH UPLC-MS/MS Xof % %5 1 U 5
VT R RS 1 MR R R A SR A e e
5-F2 B AR SR AT A B A BT L BRAR T 558 FH LM
DU R BR Sy = 28 2 W ) ) ) 4 o o 5 o fE b
HER PRS2 |
1 MBS5FE®
1.1 X8 Waters XEVO TQ-S micro — 5 PUZ T
o B FH 035 A (35 B Waters A FR 2 &), M4 8
XP205 ML K7 i Mg ST R 20 W) L A5 12 0.01
mg) ;
1.2 iRXZ5 5- WY R MR X IR (FiE 5 111626-
202114, 7 i 100%) , D-JG 7K 4 % il XF B8 5 (AL 5
110833-202109, 7 12 99.9% ) 5 £h i 2 J& 4 45 b (it
5 140649-202007 , 75 5 100% ) X B8 &, ¥k A
B 24 SR IR 5 A W SR 3 At (D EEAE T
R RRE25 1 A BN 1), 4t 5 20082203, HLKS 50% ; Q1T
I R 2T R L 245 M A BN W] L 445 2020101803, #E
% 10%; B % B 25000 A R 548 A Al L it 5
1911254C, FiA% 5% ) 48 25 4 R 85 11 IR e 3 Ik (@
W 2 46 A = RS i 25 PR AL 45 21041313 &I
F 2 U1 254 BRAS L 45 200708 5 @4 11 XL
SR B2k (55 g ) A BRI 20120515 BLA%
7R 10% ) 5 30 1% 22 4 2 M e 408 3 41k (D s 1 58
W25 5 6710973 ; @ W VT ink & 25 M B A B2
A, 45 202001006 ; @Ik 5 A5 57 25 A7 B2 7 L 4t
512102125 FUAS Y R AR 0.24 @) , = Fp il R 5 A
B R T B s R (R Tk T, i al)  H R
(BRME, filal) 7Kk A Hl 84K
1.3 FHik
131 A& @35 &M A3 H R ACQUI-
TY UPLC HSS T3(2.1 mmx100 mm, 1.8 wm) {434},
T AH R 0.05% H R W -H B (85:15) , it 4 0.3
mL/min, H: 7 30 °C, BRI S CLEFFEATL 2 ul.

Jo i A5 ESTUR , 1E B 7 F 4, 0 77 B
400 °C, TR 15 L/min, B4 HE3.0kV,5-%
P S 5 5 0 A S 1 6 SR 127.10—109.00, 4 £L
L :60 V, Al e : 15 V.

1.3.2 AP Sn b & B S-55 T R I ) AR
10 mg, KGR FRAE , B 100 mL B, 03 2h 4R H:
BRIPA B 220 B F25) K% L mL, BT 100
mL S, NGRS B B 20 B85 AR ) B
T 85T, 43 i R 28 OGS R I 457 1,25, 10,20,
50,75 mL, B T 500 mL 53, i3 sh AR 5 R 2 %)
JE R m A BRI N 5% B LA 2.07 .4.14.,10.35,
20.70.41.40.,103.50,155.25 g/L FI%F IR ST
1.3.3  BRXS R & B 408 100 me, K
BRRGE , iR B IUIEA A 1 mL, B 250 mL 2T,
TN 20 AH 3 5 7S A TR B R 20 4R 5T,
AR VA

14 AEFER

141 FH#HKE B B N sh AH S &
S IR o SBCH % A -5 4 2 W TR 5 0 Lt i
T T i FLIR SRS S R A R A
V-5 T A T S T YR PV A S LV R TR
0 R A AT R A R AT R TR R B
AR TR S HE R A A B RE i 2 . B3R =R
TR X R VA TR SRR S O R A R € 1.3.17 30
AR I A, A R AR S A TR S IR A
WO E T T iERILE 1,

142 &MHXZB5ZEFRFRS 13270
X BRI TR, 351307 IR A5 R R R, LA
AR AR, 5- F R e TR A A AR A | [l 1 A
M1 y=1125.5x+801.16(r=0.999 7)., FHA 5-%% H Hhfi
FEFE 2.07 ~ 155.25 pe/Ly BN R R if. [F
IR, DA B S5 A 532 P LA J o) R VS A% 1.3.17
T 5 A A 0 S, 5- 5 H RE M S 06 15 I 1L Sk 10
i, i JE B 0.36 /L.

143 M ZEEXE DO E R (41.4 pg/L) $%
“L307IUR A, R R 6 UK, 10 55 5-58 Y LR
I 17 FR Y RSD=0.88% (n=6) .,

1.4.4 A2 MR FC1337I0 N 7 el AR
@O FEMH@ K OR BRI, 3 BIE 0,2, 6,
12,24,48 hUREH“1.3.17 W0 T Sk HEREN 2 L 10 5%
5- 3% B b I 0 1T LAY RSD 43514 0.819%.0.62%
0.90%(n=6) . Z55FRM], Hial Fh A W 7E 48 h AR
145 T WiXE HBHEGO6 M, #1.3.37W
Dyl g A R M, % 1317 T S AR
FE 105k 5-F8 B LM 1 04 11 LAY RSD 43 51 0.5%
(n=6),

1.4.6 Ao EDC FX I BE SR AR Oft
AR 91y, 4y 341, B T 20 mL i, A4
A3 (41.4 wg/L) X IR 3 mL.5 mL.8 mL,
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T 125 U 2—BAMERR i 1 3—BAMERE & 2 54—l 5 S—X B
1 5-Y2 I JEHERE 1Y UPLC-MS/MS(MRM) (5,3 4]

Fi“1.3.37 0T Jr vk il A A A A i, JF 4 113017 T
T AMERERR I A2, i S 5-F2 WY S 0 1S 0 T AR
S AR S 99.54% , RSD K 1.63%(n=9) , I 5E
RN,

R1 SR SEREREAN bR ISR 45

Pt o /g Whidikmg  WREIE g ECR/%
243.01 124.20 364.11 97.50
243.01 124.20 369.83 102.11
243.01 124.20 365.04 98.25
243.01 207.00 447.19 98.64
243.01 207.00 451.95 100.94
243.01 207.00 452.97 101.43
243.01 289.80 527.42 98.14
243.01 289.80 532.33 99.83
243.01 289.80 529.92 99.00

IR N 99.54% , AHXTAR R 22 (RSD) A 1.63% o

2 HEmNE

RO~ FHE 545 30y, 4 1.3.37 50 | J7 ik il £
MR SR, TR 1317 R SRR A
A e RS- R S W g5 R L
%2,3,

W2 HIRIWIEE SIS A AR RS 1 A E 25 2R (n=3)

(ETE e e/ (mg/L)  RSD/%
50% FIEPEHE ST A D 15.91 0.41
10%% 3Bl E SRR i D) 9.71 0.96
5% HIEEE SRR B 6.89 0.90
ARG O A R @ A A
HR RS IRV R B 2.55 1.02
R R RS 11 RV R © 2.44 0.59

H RSD WA AR fE R 2

R3 HRPREIEA A BN E 25 2R (n=3)
FHEIE R AR

FE i G FREE H/mg

(pg/g) 2 /%
LR AL AR 100.51 23.36 0.58
R AL AR EAES® 10103 20.98 0.74
R A IR RSO 10029 20.05 0.91
3 iFig

Pt SCHERAE, (b [ 24 3) 2020 4T fi A A 4
BEVE ST 5 — AR 0T, 5-8 TP BRMIE I fe K
TR 175 mg/d 5 1.2 mg/d, % & E PR
FA 25 R W AR P8 25 (ICH) M7 300 R B9 48 S J )
TR, 5-0 F SRR S FE M A I, LA AR
1) 2 5 1 0] LA S BB 22 G T BE (TCC) S 1.5 pg/
do VL] 5 B8 e B RE R O S o (LU 285 8
T, 0 A0 R 5 v S W R H e K i 40 mL, 6
TR S A e e B H W = 20 0 1.5 o, T 9
AN 50 A B KR B 100 0.16..0.49 .0.69
0.0.10.0.09.0.04.0.03.0.03 mg/d, Z: B[ 24 )
P 2 A T G YR e R T 1 5 R I 1) B o
PRt , 9 AFE i e SRR BRI () IR 2 5o A, T 2 R
TCCAART, LT Fr A il R ARFE 6 2K AR R
RS, BHIMrZ) R T T EZ5MAGEHRES
i, AR A A RIS R e S-5 R I 1 B A
PRI KT TCCAE . DA R S A 1], Hodwe
KR 500 mI/d, B 1.5 we/d A BREE , Hofw K Ad it
IR AR FE M 30 /L, Lt 2540 5 WA 7 B R
RE MBI A 250K L 3% 52 55 UPLC-MS/MS 545 %30k il
TR K 2.07 we/L, AT LASEAT A RO, AT LA Ry =2
e DA P 14) 885 46 8 245 1 50 7 Jo0 o s o B2 o3 5 T
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