%usgaati  Drug Evaluation Research S5 4365 78] 2020578 - 1267 -

UPLC-MS/ELSD J& [ 33 46 5 4 55 #R Fi ks Kz 28 47 A RO #E S8 7Y 9

B E, TFAT, B, SXUKR
A 2 R E SRS, dERT 100050

W OE:. BAY @RISR R 5y AR SR o 1R D D R S B 1) s B k. TR SRR v A i
Sh A SR #S (UPLC-MS) PR3l 72 11 AR W AR JBURL A2 20 43 v IR0 R 25 1 23, SR PR s 28000 A 600 5 &85 4 7% R0 1 A
#& (UPLC-ELSD) [AJI 3 5 Sml . W& B0 & 8. 1] ACQUITY UPLC BEH Amide (2.1 mm x 150 mm, 1.7 pm) {&iE4:
Y, KEERL35°C. WMBENAHD WA ZE-0.1% %K (F 10 mmol/L TRER A 4%) (75 : 25) MZJE (% 02% =2 ) -/K (75:
25), PRBULE 0.2 mL/min. FURERIESRA S BAERR0.8V, HEHLHE4V, LI 600 °C, REHIH 1 Hz, K
A K SIR H##A 0. ELSD A U #HEE RS &7 iR B 50 °C, AR 71 275.8 kPa. £5R 2 UPLC-MS 32 %5 58 AR W8 AR kL
FEL P TP SION FARERIXUE, LR R A E . REE. WUEE, KU A AR NE . RIAIRE . REHE, 10% BE el 4l A
20% B i 41 7 3K e BE . UPLC-ELSD A B &l e 45 R0, bE. AAMEE & BB MM R BRI, SR
0.999 37ELA I, “FIEICR 735 99.0% 100.1%. 28 N =4l (1 28 HEAE MBS i & i 2 R, 4518 ey
RS EEME R, BAERAERE T8RRI A, ATy BRI AR ORI T S 4 RN T R AR S
SRR MCEARMURL: B WA e BRI BN ZROEBUR A B AT I A
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Rapid determination of sugars in Banlangen Granule and its fractions by
UPLC-MS/ELSD

QIAN Xiuyu, NIE Lixing, DAI Zhong, MA Shuangcheng
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Abstract: Objective A rapid qualitative method for the Sugars and a quantitation method for the main monosaccharides in
Banlangen Granule and its fractions were established. Methods Sugars were determined by ultra performance liquid
chromatography (UPLC) method combined with mass spectrometric detector (MS). Fructose and glucose were determined by UPLC
method combined with evaporative light scattering detector (ELSD). Separation was performed on an ACQUITY UPLC BEH Amide
(2.1 mm x 150 mm, 1.7 pm) column and the column temperature was 35 °C. The mobile phase consisted of acetonitrile (containing
0.2% triethylamine)-water (75:25) and acetonitrile-water (containing 0.1% ammonia and 10 mmol/L NH,HCO,) (75:25) at a flow
rate of 0.2 mL/min. The MS spectra were acquired in negative mode with a capillary voltage of 0.8 kV, a cone voltage of 4.0 kV, a
probe temperature of 600 °C, an acquisition frequency of 1 Hz. The analytes were determined in full scan mode and SIR mode. The
temperature for the evaporator tube of ELSD was maintained at 50 °C and the gas pressure for nitrogen was 275.8 kPa. Results The
types of Sugars in Banlangen Granule were monosaccharide and disaccharide. Fructose, glucose, sucrose and inositol in the sample
of banlangen granules were detected by UPLC-MS method. Fructose, glucose and sucrose were detected in water fraction. Sucrose
was detected in both 10% alcohol fraction and 20% alcohol fraction. The results of UPLC-ELSD method showed that the calibration
curves of the 2 components showed good linearity within their test ranges. The correlation coefficients were not lower than 0.9993.

The average recoveries for fructose, glucose were 99.0%, 100.1%, respectively. There was a great variation among contents of
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sugars in 28 batches of samples from 28 manufactures. Conclusion The proposed method was accurate, repeatable, simple and fast,

thus providing reference for quality control and basic substances research of Banlangen Granule.

Key words: Banlangen Granule; fructose; glucose; ultra performance liquid chromatography (UPLC); evaporative light scattering

detector (ELSD); mass spectrometric detector(MS)
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R AR JURE 1) 5 218 Fs 23 R e i 3 ST R v RO A £
i 4 A 25RO HUR RS I #% (UPLC-ELSD) v &
B R 2 B IR U7 vk 9 SR T AR R AR R
P fi S 2053, 12 b ol 14 I 6 4% 1) R0 40 I 5 b 7
PRft TSI AR .

1 UE5RG

AE240.XPE105 1 KX -F (I £ Mettler 2 7)),
R-124A JiE #% 7% K AX (it += 25 5 A &) , FD-1A-50 %
THLAE I E A R, ACQUITY UPLC 3 i 30l
O R A, B A ACQUITY ELSD #6 il 2% .
ACQUITY QDa £ il %% , Empower I 1f ¥4 ( 3
Waters A 7] ), Milli-Q %Y i 4f /K 4b 2 R 4t (3£ [H
Millipore A 7)) .

D- B it 5 111504-201703, Jii & 4 %
99.8%)  D- #i % FE (110833-201506, 99.9%) . i
B (111507-201704, 100.0%) % 2 #E (100287-
201303,94.3%) « % 2F — i (100274-201703 , fit %5 51|
FIDF22E FRE (112017-201602 , A4 45 51 O 5 & 5 1)
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LI IR IR o 25 B B PR S VUK O o i 4t
L= O g2, KO 4K .
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Table 1 Information of Banlangen Granule samples

FE il flifsr | R ks
it X fits .
G B | T H O
1 4180801 |15 1812032 J M
2 20190301 % | 16 19010903 %
3 190203 T 17 201903001  $ES
4 20190402  ZHL | 18 20180501 i
5 1812002  ¥TU§ | 19 18062341  FHifg
6 6190104  FHiFF | 20 1806109 YL
7 181110 e | 21 19011143 VL.7G
8 180102 W | 22 2019012 J7JH
9 KI18A018 i | 23 S1904019 [y
10 201805102  VL7H | 24 190103 P it
11 180102 o | 25 190501 2
12 171201 W | 26 WXFBI1962 =
13 190403 e | 27 20180611 J )M
14 190301 WE | 28 20190302 =

2 FHEEHER
2.1 HREEMRFURILE 53 2

WA AR KSR B UTIR B 50 g, b B /KA I i
P ke, It O AR ER 4T 1) AB-8 KALA A, LA 10% -
B FE AKX 0~100% ZBEHEM 22 0 6, AR i 77
AT, 3R H 5 1~11. 24 Molish 24k %
I ) 25 R AT SR, LAy 1~6 FR A H BB 2R, AR
S 3 B 6 G R A Ay 1~ 3 CRE 43 31 R B RE B0 7K B
Jit 4073 < 10% B i 2H 53 < 20% BE BRI 253D
2.2 UPLC-ELSD E#I £ RIHER HKEY
221 % K B FE : Alltech Prevail™
Carbohydrate ES % (250 mm TM Carbo, 4 250) ; £+
i =30 °C R BNAH : ZJE-7K (70130, 55 BEBE M, #4 R
M 1.0 mL/min; FEFEE 1 pl.
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222 X BRBERIHIS R A RREURRE 2
BEZ2 o = IR 20 10 mg, BT 10 mL &
T, H 50% SN S IR R A0 $R 5], BT
A FRUEVE T -

223 HEESEBRIHI S B ZH4) 10 mg, K5 E AR
JE, BT 10 mL &M, H 50% OIEE MRS
2% 15, WA .

2.2.4 WS OGO R AR 1 pL AR
W1 L, 4% 42,217 TR 1% 2% 4RI e , 3847 2 1
L3P

2.3 UPLC-MSE£5IPER TR

231 il & % A . ACQUITY UPLC™
BEH Amide #£ (2. 1 mm x150 mm, 1. 7 um) ; F£ i :
35 °C; s AH : 21 -0.1% & 7K (75 10 mmol/L % R
A4 (75:25) 5 LV, AR & 0.2 mL/min; i3
FER 1 pL; AHIR 35 °C. QDa J5i 3E Kyl 28 2 H X & -
g AL, BANE R 0.8 V, HEFLHELE :4 V, IR
SR 600 °C, RAEMIR : 1 Hz, 2314 : 50~450 Hz,
SIRMEA S I BT « SN %0 0% B0 LB
5 179.179.341.179[M-HT .

2.3.2 0P RRSIER A o BORS B AR B
T M VLB G B 29 10 mg, B T 10 mL &
L FH 50% S BV il T MR R 2B, 35 50 B 43 il 45
FAAARE VT -

2.3.3 K S IA TR RO H AV VRC ) < 43 0l A AR
WERRHURAE B 1 g S BB 1~3 % 10 mg, KRR
G, BTV, K% I 10 mL 50% & 5%
fift, 55 9, FR 2 B, HE A 10 min fi H 78 40 VA R L B
H R =, 50% Gk 2 k&, #2250, AL uE
JELCO. 45 um) JiERT , BRELIER, B 15 .

234 WEVE SRR RS VAR 1 pl AR
A VW1 pL, #9237 IR SR e, 2R AT E 1
L YiIE

24 WERBHNEREASPEEENSENE
2401 tk XM 3% A . ACQUITY UPLC™
BEH Amide ff (2.1 mmx150 mm, 1.7 pm) ; ¥ i :
35 °C AN : 15 (0.2% = 2% -7K (75:25) , 25 )%

Ve i, & B B 0.2 mL/min; 3 A B 1 L AR
35°C. ZARMGHFHNMESHEE EBERE
50 °C, &5k 77 275.8 kPa, 1 25 100, 24 % 10 pps.
e SIE

2.4.2 WHREVERIIEIS  REEIRELD-FBE 250 mg.
D-Hii % §E 100 mg, A5 % FR € , BT 50 mL &4, H
50% S GV R IR BRI FE, 7550, R4S S0 (A &)
BT B o) B £ VI R R EDLUR A 0T FER  A
#0.6.1.2.6.8.10 mL, & T 10 mL &, 111 50%
T W R 28 20 B, TC A1) i 8 1) R TR VA
ST

2.4.3 PR I R A
VRN

244 MEE RS2 W ELE R 50 R TR A 0 I
ol R 1 pL 2337 T0 R A R AV W 1 ul,
F“2.417 BT Z AR E , 10 3% 2 Flopl g T AR, DL
FE 50 U DR AR bR, U THTRRUON B 9 A8 b, 22
Hil TAERRZR TR &

25 FHEEFER

251 ZRMERRFE  OREE BN FRRF R SR
2 B I A AT 10 mL B, T 50% 20
i PR 22 220 55, T R R 970 AR 5 T SR o 5 B TR A
HE St A R, DAE A B %) 0T 5 Dy A AL A 5 06 T AR 1)
X HAE R A 2 1 B 7 il 2, T B R A T AR
SR RIRPEL YR R R, [BE 7R 4 PRV A
R RBNZK 2,

252 KEEFERL  HUR —HE AR S Sk
W 5E 6 IR, 1033 2 PowE v 0 ThT AR, S W% | 76 20 W U T
TR RSD E 43 51 N 2.2%+ 1.9%, %1 /N T 3.0%, & W]
ARG 2 R AT o

253 FeEtEike  HUE R R A R 4 0
T0.0.5.1.2 4 6.8 hidEFEI e , M E 25 R NTE 8 h
P SRR ] 2 4 UG T B RSD E 43 51 1.2%+2.1%, RSD
/N T 3.0% FREAHLES AL 8 h WHRE o

254 HEMWIKE  HUE - #KEE G FAT I 6
P (R S VA R, ERE I R, TSR (mg/) R
B 6 2] B B & & 1) RSDAE 43 18 1.6%-2.1%, RSD

T R 1) R “2.3.37 I

F2 WERBHAATPENEETEREEEE EXRY

Table 2 Regression equation, linear range, coefficient of two sugars in Banlangen Granule

BEI Ry EEEpR e PEYE /(g L P
B ¥=10.995+1.731 6 X 0.300 4~5.007 4 0.999 8
2 ¥Y=10.632+1.599 6 X 0.120 8~2.013 8 0.999 3
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BN T 3.0%, RUITTEHE G R T .
2.5.5 BUREEMGREE B AU AR BREZ) 0.5 g,
FEEmwE, B LEHERIE S, Lo M. W D-RHE
56.34 mg. D% 13.88 mg, K%k &, B F 25 mL &
R, FH 50% SNSRI M R B 20 B 48 20, B R
W 287 B A (RS A R ARV 431 1) 3k 9
BFES RS MR AARMER 0.8 . 1.0 1.2 mLCFAT
343, A AR A L E KT IR A AR I
E T SR, O A A B P 2 sl R g3 il
99.0%- 100.1%, RSD 18 77 7l 9 2.7% 1.4%, 3 /N T
3.0%.
2.6 HmilE

SRR AR R , 4720 8 , UPLC-ELSD ¥4 4 5
AR AR RIORE 20 43 A R SR A, A5 AR I AR AR
o 1 HRE I R AL BN SRR RSO , R A H 2R
UPLC-ELSD ¥ 5% J it A A8 it V5 8 €0 15 ) AL I 1
UPLC-MS 45 3% W, B AR J0kE S 2H 43 1 394
TOWE R L RERE VLR, 2.3 4100 Y BERE , SIR 38
B (m/z 179+ 341) X B8 5 A X o v v €8 1 P AL 1
2.3, UPLC-ELSD ¥ & &l € 45 R W3 3, & &l
S8 T S0of Bt AR A T (R L LT 4

| ,

P

t/min

Bl 1 UPLC-ELSDEMERRYE(a) EZFHE (D) EHF=
() EFHME() A5 1(e) NEIEE
Fig. 1 Chromatograms of Fructose (a), Maltose (b),
Maltotriose (c¢), Maltopentaose (d), fraction 1 (e), de-
tected using UPLC-ELSD

3 g

AR S0 SRR R A RE A B e U7 ik B E B IRS
k2177 9%, 1% ] ACQUITY UPLC BEH Amide £ , ¥
FEI T e 5 -5 4 5 0 T o L 1 25 AR R
PRI, B8 T - KO-
IKC0.1% = 28D« I (55 0.2% = L) -7k I -

ﬁJAL |

o
N N
a M

0.00 2.00 4.00 600 8.00 10.00
t/min

2 UPLC-MS ik SIR&i# (m/z 179) WERIR¥E(A) JH
4 (B) JAEE(C) A% 1(D) (iRIEREH (E) B &% E
Fig. 2 Chromatograms of Fructose (A), Glucose (B),
Inositol (C), fraction 1 (D), Banlangen Granule (E), de-
tected under SIR mode (m/z 179) using UPLC-MS

A N J
‘0. 300 600

0.0 9.00

t/min
3 UPLC-MS % SIRSEIE (m/z 341) MERIEE (F) R
HERBAL(G) 5 1(H) A 2(1) Aa 3N EIEE
Fig.3 Chromatograms of Sucrose (F), Banlangen Gran-
ule (G), fraction 1 (H), fraction 2 (I), fraction 3 (J), de-
tected under SIR mode (m/z 341) using UPLC-MS

0.1% Z 7K « 15 -0.1% Z 7K (& 10 mmol/L Bk iR &
BOWENAH R GuR o B, 25 3R B, ELSD k&
T ETE LM CF0.2% = L) -7K oV A8 28 76 2
i5-0.1% 2 7K (& 10 mmol/L B B2 & 8% ) I 3 A 46 1
Nk I T b AL S R R . B TR
B AH EEAF] (702 30.75:25.80:20) K ¥t 3 A AR BRI
£(0.1.0.13.0.2.0.3 mL/min) , 45 % % W7 5h 14 b
14 75:25 A1 0.2 mL/min 2% {4 F 3% 1§ 5 B8 47,
SIATET T R o g ST LA T S R I #S R U Bl A
S At PR T SR R SURE 7E 5T T S 0 25 A ) v R
SEEG SR WL R AR W5 AR JBURLAF ff (1 06 T2 45 R
B TRE S AW B P 5%, I8 75 ot i sh A T
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*3 HRUELR(mgg')
Table 3 Identification results of samples (mg-g")

ff w8 | T g

i Rz B RS B

HAr1 152.82 11524 268.06| 15 21.96 11.72 33.68
1 5.12 1.97 7.09( 16 10.64 6.51 17.15
2 7.57 3.00 10.57( 17 13.03 7.76 20.79
3 2196 10.15 32.11| 18 13.64 5.45 19.09
4 7.52 4.03 11.55| 19 16.77 11.01 27.78
5 6.79 576 12.55| 20 7.13  3.10 10.23
6 4.19 2.39 6.58| 21 827 2.61 10.88
7 3.66 2.00 5.66| 22 6.29 221 8.50
8 2.93 1.50 443 | 23 6.22 421 1043
9 5.35 2.22 7571 24 11.03 3.31 14.34
10 29.75 19.12 48.87| 25 349 421 7.70
11 6.25 1.67 7.931 26 8.73 6.57 15.30
12 10.55 549 16.04| 27 1346 826 21.72
13 11.82 397 1579 28 4.00 233 6.33
14 1892 10.63 29.55

&~
o

[

A i
S -

t/min

1- S0, 2 & 0, 3- 1M, 4- WL
1-fructose, 2-glucose, 3-sucrose, 4-inositol
El4 UPLC-ELSDEMERMZA () JEEXRAEAR (g).
45 1(h) HREERBAL (i) B B E

Fig.4 Chromatograms of blank (f), mixed standard solu-

10.00 15.00

tion (g), fraction 1 (h), Banlangen Granule (i) detected
using UPLC-ELSD

A A 28 2 2Ot — B .

SA6 DUSRWE 22 200 22 58 = 08 L 2 5F TR I
i 92 T Aor €0 U6, ) T A AR AR K 2 2 b i
EORE RS 45 R R W AR UKL OB 2R A
R AN OURE 5 Jo AR AR 2 8, 3 DUORRE R A B
TR T DR R W D A R DR 14 B e 5 3 s B 1k
T O OB AN TR S AT T IE . S
B BRBE AR R B AR 20 B 45 1 0 KA 4 B A
(RIS 02 S 3 A BEAT T WE T, 45 SRR W], BRCIEAR

URL S RL R B R ) B SIS S B A AR B RE RO K B
JE SR, b R0 7K e Mot A7 SR W R 2 B L TR 3
AR 2 o SRWE AR BN 26.8%, 10%
0k JE 2 43 0 20% B ok Jid 28 43 S50 46 s RE B . 28 A4
J SRR AR OB 2 A obE . B TE 5.66~48.87 mg/g,
TEERBKAE FKIERSRIE R T2
R A A T RE R 72 A 2 S I R R o 2 0 3 % AR
AR ORL SR B B R A, VS AR R S T2
PR 3 — .

A 5T @S UPLC-ELSD s il 5 B i 4R
or SR | AT R T I A T A I 2% A
R AR R T B B S B A 5 b TR H 2K O
PSS A 00 4 o S AR PR UL , 7 92 L A R A
f LR, ATy (B 5, E R AT S HE . At
FUE UCHE ST AR R AR R ) 77 o R 2 A B e
T34, I AR W AR RURE 1Y) Jo B 4 1 AN A 2 4 o
R AR T 2% .
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