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Determination of Sugar, Fructose, Mannose and Glucose in
Shenxiong Glucose Injection by UPLC-MS/MS

LUO Jun', ZHAO Lin-jun®, ZHU Di'*, BAO Jiang-ping', TAN Jia-hua'*, HUANG Jian'
(1. The First Affiliated Hospital of Guiyang College of Traditional Chinese Medicine, Guiyang 550001, China;
2. Guiyang Wudang Disirict Xintian Community Health Service, Guiyang 550008, China)

[ Abstract ] Objective; To establish a method for determining arabinose, mannose, fructopyranose and
amylaceum in Shenxiong glucose injection by UPLC-MS/MS, so as to provide the basis for the scientific evaluation
of the quality of Shenxiong glucose injection, and lay a foundation for the safe use of drugs in clinic. Method :
Domestic GDX-403 solid-phase extraction column was used to purify Waters ACQUITY UPLC BEH Xbridge Amide
column (2.1 mm x 100 mm, 1.7 pm) at the column temperature of 35 °C, and the mobile phase was 0. 1%
ammonia, 0.1% acetonitrile-0. 1% ammonia water and water 85 : 15. The contents of arabinose, mannose,

fructose and glucose in Shenxiong glucose injection were determined by UPLC-MS/MS with a flow rate of
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[(E£TA] ERPELEHEPAROEARGERAATH (BB EZIN, AZR[20181204 5 ) 5 1 1 B 2 0F 58 U W QB b0 300 H (5
YA R BT F[2015]05) 5 SH I 48 BHEE SR I H (B RHG SZ4E [ 2018 12772) 5 59N 48 BHET 5% B op B 2% B 51 — B IR B2
BEHE G AT H (BFHS LH 52 (201517801, 8 FL & LH 5 [2017]7147 5 ) ; St M 48 h E 258 MR W H (QZYY2016-099,
QZYY2017-89) ; 5 B v = 2= B g 9 300 B (5 i EERFBE N [ 2016155 5)

[E—1e&] BH,E L, IS 25 5 £ 5 3 25T, Tel :0851-85639749 , E-mail ; luojun031009@ 163. com

[EEEE] CEFRE, REZT, N FEB 2% P57, Tel :0851-85639749 , E-mail : 1392117512@ qq. com;

TR, 20, A 2 | R 24 T b A ) 5 25 F 5T, Tel :0851-85639749 , E-mail :412928703@ qq. com

- 201 -



525 BH 4 ) REXEGFFERE Vol. 25, No. 4
2019 4£ 2 A Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2019
0.3 mL - min~'. Result; A method was established to determine arabinose, mannose, fructopyranose and

amylaceum in Shenxiong glucose injection. The concentration range of arabinose, mannose, fructopyranose and
amylaceum showed a good linear relationship with the peak area, with a good repeatability and precision.
Recoveries were 98.43% , 102.13% , 100.72% , 101.75% , and RSD were 2.4% , 1.3% , 3. 1%, 2.7%.
Arabinose and mannose content were stable in five batches of Shenxiong glucose injection. Conclusion: The

method is simple and specific. Compared with the determination of total sugar, the method is more scientific and

stable, and can be used for the quality control of Shenxiong glucose injection.
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B 5.35 mg, HERWES. 17 mg, o HE 5. 15 mg, 4 25 B
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SERERES) . HHUL mL 10 mL B N 80% LM
Rl ) W I S T AR (RN S 2 e S K
BB A 25 W RS R DO A il A WO 80% L RE
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Table 1 Mixed standard series solution concentration mg-L~!
No. [TEOR(ER HEe b Rk T 2
1 2.68 2.59 5.15 5.14
2 5.35 5.17 10.3 10. 28
3 10. 70 10. 34 20.6 20. 56
4 21.40 20. 68 41.2 41.12
5 53.50 51.70 51.5 51. 40

2.2 MBS A5 BOES W 1 mL % 100 mL
i, 80% LG R 2 2 A, BUW B
1 mL % 100 mL &, i 80% L IEH B 2= 2% , 4%
51,002 AR B 5 P 5 mL i GDX-403 [& 4
FEURE | W 4 2L 8 W, DR FE

2.3 E Ik E R

2.3.1 foi% & {} Waters ACQUITY UPLC BEH
Amide {03% (2. 1 mm x 100 mm,1.7 wm) ; ¥i 3 A
0.1% F/KZNE0. 1% &K (85:15) , 41 1& 35 C, ik
¥ 0.3 mL-min ', EREAFR 1 L,

2.3.2 RIS RLMESS HE B YR (EST) ; R 2R
£ (Negative mode) ; JFiE R AN E 0 ~ 10 min; T4
JLFEl m/z 50 ~1 000, B E 1.5 kV, B TR
120 °C, Jii %5 57 IR B2 400 °C, Mt ¥ 50 < &
800 L-h ™' HEAL I E SO0 L-h ™'y Wi N,, i
650 L-h ™' IR N, i 50 L-h ™' s F 4l 5 XN
i E PR B T (SIR) #5250, 3 40 o i 4% 0 L 3% 2, %
HE it R B B U B i T LA 1,2

F2 MWuABEHERE RE GEBREEG
Table 2 Determination of arabinose, mannose, fructose, dextrose

content for mass spectrometry

LA SF REEE/min om/z HEFLHL /Y
[TERRIER CsH,, 05 2.88 149.0 20
H 2 CeH,,04 4.17 179.2 25
Sk CeH ), 04 3.57 179.2 25
A CeH,, 06 4.78 179.2 25

T - 3 T

2.4 ZMEXRERFHE D ERIR 2.1 RS
X 1 L, VA g AR (8 - AT I ]

t/min
L. BT RLAFTRE ;2. JRbl 53, H R 4. WA (B 2 /)
Bl WRBAEBFREE

Fig.1 Total ion chromatogram of reference substance

t/min
B2 sEFaRINAEREBTFREIE

Fig.2 Total ion chromatogram of shenxiong glucese injection

FTiG e A o ¢ 2.3 T 2% 4 I o o 3 W A %
IR (V) S AR, LA v (X)) SRR AR AR
FHEAS A 5 A8, 45 3R WA 7 B AE — o Yk B2 3 [
WM LR BRI, WK 3,
2.5 R 2 2.3 TR AXES SR, Y AE M
(S/N) RT3 if BT hr F 0l . H- 58 0 SR L o 4 b Y
ot BRFD Y {5 M Lk (S/N) > 10 B Bl 747 8 | H #E
Wi R AR E PR, SRR 3,
2.6 EEEINE 23 RTEE  2. 1 TR X IR
VW, ME 6 ko THEIE T AR, DL RSD 3H539% 7 i
K9 BE o 235 ST R AP | H B SR R 2 G T
FLRSD 435918 1.2% ,0.8% ,2.4% ,1.0% , 3 W {Y
G A R
2.7 HEMWRKE WSS WHEREENR( S5
fi )6 0y, e 2.2 TR il A A i W, OF e 2.3 I
TACER S A O i SR BT RLO 8 R
Wi ROWE 2 T 24 5 A 4 B4 0l o 4. 61,3467,
1.25,55.34 mg-L™',RSD 4> %K 2.8% ,1.3% ,
1.0% ,0.2% , R J7 B R 4.
2.8  [IWCREES  HE FRIUT R 5. 35 mg, 1
ZEBE 5.04 mg, BAF 515 me, WA M 5.01 mg &
- 203 -
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Table 3 Linear relation investigation results

2 B cAnyEp ¥ LTI /mg- L™ KA B /mg-L ! M /mg- L
[TETRIEE Y =873. 465X -516. 276 0.999 9 2.68 ~53.5 1 2.5
R Y=1031.373X +2 821.264 0.999 3 2.59 ~51.70 0.5 2
P Y =1507. 108X - 183.708 0.999 4 5.15~51.5 2 5
AR Y =1750.924X +1 342. 818 0.999 5 5.14 ~51.4 0.5 2.5

5 mLE A, in A 80% & W% W i, IF € %5, &
Ao RS BT RAA S 0.2 mL, H & 8% 1.5 mL, S
BE 0.1 mL, %% 0 2.5 mL % 100 mL &+,
80% L NGV 2 20 B 3850 A4 BT hr vt H @8 R
R TR (R RS O e S (= Nt el CIE (S
2 mg-L’1 ,H R 15 mg-Lfl,%iﬁ;ﬁ 1 mg-L’1 , T 2
BE25 mg-L71),

WS 5 A A (1 SR AL ) 6 0y, R B
0.5 mL,m ARG X RS 1 mL, $#2 2.2 TR
il £ R S VA TR, H2 2.3 TR AR &R E IR R
s R Sl T DAY (S I OIS e M T g S
98.38% ,RSD i 2.4% ; H & ¥ 0y F 35 [l i % R
100.72% ,RSD K 3. 1% , 5 8% (% % 2 [9] g 3= K
102.13% ,RSD g 1. 3% ; ) %5 ¥ 19 7 24 [a] i 2 2y
101.75% ,RSD K 2.7% ., ZERWNFE4~7,

x4 MHEBHEDEERLE

Table 4 Arabinose recovery test

x5 HEEDKEXRXR

Table 5 Mannose recovery test

No W75 ] i -4 [l R RSD
’ /g /% /% /%
1 32.584 101.65

2 32.721 102.57

3 31.706 95.380 100.72 3
4 32.494 101.05

5 33.041 104.70

6 32.119 98.55

FEREA PN 17,336 g, ARG N 15.0 peo

F6 REEKERRAR

Table 6 Fructopyranose recovery test

No HURES ER & -2y AR RSD
: /g /% /% /%
1 4.294 99.5
2 4.287 99.1
3 4.348 102.2 08 38 -
4 4.220 95.8
5 4.236 96.6
6 4.250 97.3

. S ik OPHEE  RSD
’ /g /% /% /%
1 1.660 103.3
2 1.657 103.0
3 1.642 101.5 102,13 13
4 1.640 101.3
5 1.630 100.3
6 1.661 103.4

TE AR Py 0. 627 pg, AR 1.0 pg.

®T HEREKE

Table 7 Amylaceum recovery test

LEFE R PR 2,305 pe, IMA RN 2.00 g,

2.9 RREMIKE WS AT (1 S
it )6 4y, 4% 2.2 TR i A R A s v, O AR 2.3 I
AR S B 0,1,2,4,6,8,12 h i % I 3155
Frim o LIRSS BT RATRE CH R S A A
# RSD 4088 1.3% ,1.7% ,0.58% ,0. 11% 3 W%
J7 A AR R

2,10 FESIE BUS ANHEIR S 5 R AR ST,
Fie 2.2 TN J7 1 A A A R, 4 2.3 TR AR
FAF VAT OGBS HT 30 S BT R A SR SR
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No A e P iR RSD
’ /g /% /% /%
1 53.847 104.70
2 53.752 104.32
3 52.042 97.48 101,75 57
4 52.822 100. 60
5 52.818 100. 59
6 53.372 102.80

T AR R 27. 671 pg, A 25.0 g

ZPHE R W TE AR TR, M A AR LR 8
3 itig

AWF 5 2 57 DL E P2 GDX-403 [ A1 A BUH: i 1k
UPLC-MS/MS il 72 2 &5 ) %5 B5 1 55 W b Bl 7 A0 4
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Table 8 Sample content determination results mg-L~!
No.  BUrfAs  HERHE Rk kL S|
1 4.61 34.67 1.25 55.34 56. 63
2 4.03 33.92 1.21 53.27 54.52
3 4.53 34.55 1.20 52.71 53.95
4 4.68 34.37 1.27 53.35 54. 66
5 5.03 33.85 1.26 53.28 54.58

R RWE R 0 S ROk B AR R
AT BT A, T JE E . AR BE R E 7 1Y GDX-
403 [EAHAE SO/ N, ALY 291 18], 5 [ A0 3k E A
HE, FE A [ 0 e P8R Bt (T L 7 1 v A A B 4 24
S0 MUAS, A {03 A B T7 5 R AR A B,
Xbridge Amide €835 4 I e 4l 2 B R B50% 0w, 8 ]
ST RS RE M B o VAT I A R A il 9 T
R, AR A2 B e OB LU TR Al K (H 2 EAAY
AR Ia BRI AN DA I ok AL 3 AR I e L 4 TR
BT HMEVE T 85% LM , Mg of B ity 1 i 94 903 M
TR A A 2 B S 80% 1) L I
A

FEAE TR S5 10 F 43 0 LL & B -/K -2k (85 : 15
0.1),ZMf5-7K-& 7K (80:20:0.1) Fl £ Jif-/K-& 7K
(90:10:0. 1) , B LMg-/K-2K (85:15:0. 1) My i
SAHMS 4 A 06 oy 8 R Bk, g Bhr . L2 -
JK-Z 7K (80:20:0. 1) B, H 55 b 1K 58 4 70 &, LA
LME-7K-287K (90102 0. 1) i ShAH I, W JE 5 2%
LA BRI o 3L 3l A rhoin A e 200 0, A1 el
FRIEACWESE o Bl I 20 AH I 18] B9 SE I, 3 3 A
Tk R R R S R R 2% BRIE R
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REAN DT 60% , Bl B 43 18 K+ 5[] 44 1 80%
DRI AR SCONS 25 25 4 4 W 0 S0 50 o BB 2R SRl 2 4T
I, 8 32 A R A SR T A R R AT 3 A A
Sy R B2 ] 700 ) o T PR L A Al R 2 4
2y B KA, O HE S DI BT P 28 T SR e J A v A
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