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T E ORSCES T RGBS B i A #S ( HPLC-CAD ) I 7K J5 05 oh SE08 843 19 7 2.
FH 2 RO A (0,335 -2 1 S T B/ B S U TE B 5 4 BT ( HPLC-LTQ/Orbitrap-MS ) %28 T /K I8 48 4 46
TERE . AR . CH R R B A S 2 R SR B 4. 7 R F XBridge BEH Amide (531 ( 4.6 mmx
250 mm, 5.0 pm) , ZAE-/K (70:30) My shAHBEATINE. 4550 =W, REME . AT, HEE Sk
S TR DIAE 2.763—110.5 pg'mL™, 9.906—396.2 pg-mL™" 1 12.24—489.5 pg-mL™ 7t Bl P 5 ¥ B 47
LHXR (£>0.999) , FHEUE (7=9) K 100.1%—103.4%, RSD K 1.09%—2.49%. i%J5 ¥ R %
o, MERRTELS, BRAEMIE, T FHAE K S5O RO S A RO

EEA RSORAOE, BEERIE, KIE, SoREE, SERE, BTEEH.

Qualitative and quantitative analysis of oligosaccharides in stachyose
extract by high performance liquid chromatography coupled with
high resolution mass spectrometry and charged aerosol detector

ZUO Limin' XU Shijie' ZHAO Ting' LIU Yitong' JIANG Yifei'
JIN Yan® LIU Yanfei* ** SHAN Guangzhi' **
(1. Institute of Medicinal Biotechnology, Chinese Academy of Medical Sciences, Beijing , 100050, China; 2. Institute of Materia
Medica, Chinese Academy of Medical Sciences, Beijing , 100050, China; 3. Thermo Fisher Scientific (China) Co., Ltd,
Shanghai, 201206, China)

Abstract A method for the determination of oligosaccharides in stachyose by high performance
liquid chromatography with charged aerosol detector (HPLC-CAD) was established. High
performance liquid chromatography linear ion trap/electrostatic field orbitrap high resolution mass
spectrometry (HPLC-LTQ/Orbitrap MS) was used to identify a variety of oligosaccharides in
stachyose, including sucrose, raffinose, mannotriose and verbascose. The method Used XBridge
BEH amide chromatographic column (4.6 mmx>250 mm, 5.0 pm), acetonitrile and water (70:30) as
the mobile phase for quantitative determination. The results showed that sucrose, raffinose and
mannose have a good linear relationship (> 0.999) within 2.763—110.5 ug'mL™", 9.906—396.2
pug'mL™ and 12.24—489.5 ug'mL". The average recoveries (7=9) were 100.1%—103.4%. The RSD

« AbnUTn HAARIE RS (7214285) BEH).
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were 1.09%—2.49%. The method has high sensitivity, good accuracy and simple. It can be used as
an effective method for the quality control of stachyose extract.
Keywords high-performance liquid chromatography, charged aerosol detector, stachyose, high

resolution mass spectrometry, oligosaccharides, control of drug quality.

TK I3 M (stachyose) & KARAEFE B9 PUBE, G548 B — 4 FF0 4 i 2 LB L D) o-1,6 B S 55— TR 2L A
T AL, 2 BTE BRI R AR R SR AETE I RE S 2 I i AR i 38 25 T8 T 1 28 0 D R AT SROM, ey R SR
WO R =102 36 [ FAD TARE A~ GRAS(— & 2 ToRE &5 ) AR SRBE ™= . B A SClk 32 25T XK 50 & il e i
T, REA L EEP, B Ok B kb 2 55 K38 kW @ 80RH vk - 48, (B AEE 6 T /K R B FE L
Wy e LA AR R A3 B S PR N S AT ST HRGA

FHL 5% 25 6l 2§ (charged aerosol detector, CAD ) fZ 31 412 78 245 ) 431 4l ek az R 5 22 1) FH B A DU 2%, © 9k sl Dy
T B AL 221 1 43 A e 0 1, A% SR P v 2800 A 0 i -2 1 2 1 B/ F 35 P BT 455 43 B B 3 (HPLC-LTQ/Orbitrap-
MS) %578 T /KT h Z B0 SEWE AUAY, BT T HPLC-CAD J5 3%, X /K SRl S S5Oy v it . 1 -0l . H 6% — . BEETEHE
VLB W RPN AL 53 JF 8 T 5 1 7 SR GT, X i /K S5 B2 BG4 v 0 ST s o L CRIEZK SRR 5C 7= i 28 et KA AL
PR 57 T B A AR 4.

1 SCIFR4 (Experimental section)
L1 AR R S

Ultimate 3000 = 2 & #H {4 3% 1, Corona Ultra RS Hi I§ 55 £l %%, LTQ Orbitrap XL & 43 ## it 1% 1% (3% E Thermo
Fisher /A %] ); XP205 B F K (% METTLER TOLEDO 2] ), 1Q7000 # 4l 7K #L (32 [E Millipore A ] ) , #7515 ¥k
(B ILBAE S A R R (3% 4:: XBridge BEH Amide(4.6mm=250mm, Sum, 3% [F Waters 2\ 7).

Mg ({038 2l B it OCEANPAK 23 &1 ), e HH %t HE S (4l B 100%, [ & 5 25 i A E DF 2T B ) . /K I A (4l 8
90.5%, A A 2 i A F AT BE ) - AR TR (LEE 98%, H R BN Fl ) K H R =M (4l B 98%, dbat hRMER R
) ; SL /K H o Milli-Q 4K . AKTRBERE S 3 L (L5 201810131, 201810132, 201810133, ¥ iy o [ B2 24 B 24 B
2RI TR AL
1.2 Mt

4,35 S5 B 2 -7K (70:30, V/V), i 1.0 mL-min™'; AR 35°C; #EAE & 10 pL; BBTE B4 B SR SR
0.24 MPa, SRAEAGHE 10 Hz, 78 kK #5RE 35°C, 18U 1 s.

TS T B T (ESD IR, 1B FA5 0, W/ H 8 R4, BANEIRE 350°C, B PR R 4.5kV, BAER
JE 35V, Tube lens 110 V, #5730 arb, ff BI’<. 10 arb, 2% & 7% H il #1755 5 % 25 (CID) ¥4 >R %, CID H— kg
35%.

1.3 WD
Xof HE o VA T R BREBURE A . AR A SH B R R AR i, 430 10 mL B, ik 2mL RS A RS 2
SRR I, B4, 14 1 mL 209 BB 0.04 mg. A FBE 0.15 mg. H &R =0 0.2 mg (9IRS VAWR.
PR TV K TR S S B ROE, KSR, B0, OB R B BRI AR ImL 298 20 mg VTR
Xof R VA R 2 2 LU IR A A VOE 1, T SR E R BRI LA 1mL 297 200 pg FIVAT.

2 559 5471 (Results and discussion)
2.1 (A RE R A A e

25 L5 IK I3 B LA g3 1) 25 AR I, o P A R AT O ik ST B o . T H AR A B2 B Y Xltimate XB
NH, 4. Waters 2 7] 1Y) Spherisorb NH,, 1 & XBridge BEH Amide F X 7K F B4 B A8 23 1 205 SR, e 28036 R Tk i 3 £ 3%
# (XBridge BEH Amide, 4.6 mmx250 mm, 5 um). £ 25 8 57 07K T3 4385 0 i o, b sh AR 20 B B LL i A 725 4%, oy
W24 G K=70:30, 65:35, 75:25 S Hl, 25 R BIR, 7E LM /K=T70:30 4548 R, AK IR0E B At o343 2 B AE.
2.2 R A

JKFBE LOQ 7 0.1054 pg-mL™", Bz 51 B 20 mg-mL™" i, A1 24 F 7K I35 & 1 0.0005% Fi4 4% 5 mJ Bl v 52 o
23 HEMSESEE

ARG R R 57 19 HPLC-CAD 5% /K 5 S B v B i i o3 647 438 (L 1) AR K 5B SR B A TR 41 4
I L R K R BRI T AR > 0.3%), SRR BB I [H] . S 4. R (E R TRERURZEEE S, 454X
R T (37 B S SCTHR T X a5 A X 1 Ak S AT S, SR A R LR 1.
24 EEFIENERE

2 BT BT YRR T RO R S AR EUIE O, BERE . RS OB ACH B SRR R AR YA R . B SRR R e A
WEFEF R 1.23. MR 45 H FE 245 B4 A R i 4 AR me 22K, MR IE R B 0.9—1.1 SRR, W R A inAss 1 IR 7 19 32 40
A S IRE AT E . 4400 4. 6 5B T B, 26 TR XT IR IS 0L T, 2R R AR 16 R 71 8 S X IRk
HEAT 28 1 AT
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Fig.1 Chromatogram of HPLC-CAD of Stachyose
1 KIBBEEAED R KM EE
Table 1 Main compounds in Stachyose
No HE /T 5 [M+Na]® S 43 E [M+Na]” A RETCR AN, R[N ZRERMS? DU LA

1 365.10543 365.10477 C,H»,0;Na —1.404 203.00/184.99 R
2 527.15826 527.15765 CygH3,0,6Na -1.377 365.18 HiFH
3 527.15826 527.15778 C,sH;,0,(Na -1.035 365.23/467.17 HEE—=H
4 851.26390 851.26257 C;0Hs5,0,cNa —0.485 689.32/527.28 —
5 851.26390 851.26331 C;oH5,0,cNa -0.625 689.31 EHALKE
6 851.26390 851.26306 C;0Hs5,0,cNa -1.060 527.25 —

2.5 RS
251 LRI

8 R HURE i 2 200 mg, 7R TR AR0E T, 28 IO TR, 48 2% Bbde S5 bl . A 10 . H 88 =R E

SSAERE I > B R Ar 7ER | Bk, AAAl . il SO IR R A 2R PF T, A5 2 WA O3 B JEE IR K O 2 B 5 R i
(2 mol- L™ U A AL B WA 2 mol- L™ ER R ) 25 1 T A5 0 W ., S 7 oF il T A7 S AR A ok it o O 3 675 588 PR A
SHR A k.

252 AEEEIRAL

HBUR A X B8 S, 1 1.2 1T BT G 3E S R S UERE 6 Uk, IO SR I TR ERE AR TN . T ER M 1 ALY
RSD 43 511K 0.89%. 0.58% M 1.65%. Hit 6 {3 fit ﬁtnu{mﬁzﬁﬁﬁﬂﬁﬂ” 25 0 R REBE & i RSD=0.87%, A M &
i RSD=0.75%, H #& — ¥# & & RSD=0.98%, T & 1€ % & it RSD=0.96%, iz K . 2% & it RSD=0.80%, & 2% & &t
RSD=0.94%.
253 ZRPETEIR . R BRAE BBR

K & 57 B9 HPLC-CAD 75 35 X XiF e il 28 5 v B8 s o i 47 0 58 . 4840 A 40 B U T L ( Y) TR 7 B9 o o R B (X,
pg-mL ™) FEELR PEAN G, 45 5 2B, 45 20 4076 X 7 i Ik BE T BRI N e Pl R R4, MR R B () KT 0.999. LI (ki
S/N>3 1 10 i B AR (13 EAE R 5 2 A th IR AN e s PR (L3R 2).

R 2 IKIPBIER ) 25 B 2 B R U P 5%

Table 2 Investigation on linearity and sensitivity of components in stachyose

253 LPETER/ (ug-mL ™) Yy 7 LOD/(pg'mL™) LOQ/(ug'mL™)
HEbE 2.763—110.5 ¥=0.0747X-0.1416 0.9998 0.1105 0.2210
LR 9.906—396.2 ¥=0.0624X0.2635 0.9998 0.2476 0.4953
g = 12.24—489.5 ¥=0.0368X-0.4150 0.9997 0.7649 1.530
IR 46.44—4953 ¥=0.1351X-0.4363 0.9997 0.0527 0.1054
254 FoEriln
4% U R R I E R A R OE 0. 2. 4. 6, 8, 10, 12 h, J# M 14 1 1 RSD=0.66%; Hi T 1 i [ i1

RSD=0.30%; H #& = ¥ & 1 FX RSD=0.46% ; B & M & & RSD—0.82%; B KB % & i RSD=0.37%; 2% Jii & &

RSD=0.35%. i MBI P A EEEE LA T 12 h WEE T R
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2.5.5 IR

A 8 FREAS B % RS 5, ¢ 1.3 W7 ikl 48 3 W B o A Abal i bR i v, TR kb AR, S SR e T AR FERR B
e BB 80% —120% 8 FEl P, TEBE F 34 18] 4 & N 100.1%, RSD=2.09%( n=9) ; #il T #F - 1 [0l i ZK N 103.4%,
RSD=1.09%(n=9); H & = F[FICE A 100.4%, RSD=2.49%(n=9).
256 T ML

I A TR B RO ) € T A S S NV AR, REARE T B4R b RSD=1.39%, 1 T ¥ & & 78 {k RSD=0.67%,
H 8 =B A S AL RSD=1.1%, T 5 465 77 525 fk RSD=6.41%, J B 4% 5 ik 25 1k RSD=4.44% J %% it i fik A 4k,
RSD=2.67%.
2.6 FESL A

SR SL W 7 X 3 oK SiobE SR IR AT A I, 3 SIS 35 BRIBURE 0 oK 200 mg, 0 52 JREAE . B TR L EE =R
BB R AR A T 0 o (L3 3) . S5 SRR, BRSSP RENE L AR TR H R SRR BRI 20 5 0.07%—
0.08%. 0.51%—0.56%. 0.35%—0.37% 1 0.43%—0.47%, Fx KEAZZTE 0.45%—0.46%, 75 4= )5 5376 [R) v (B 55
J—EK.

R 3 AFHCUOK IS B 25 o

Table 3 Determination of each component in different batches of stachyose extract

e (iR THERH/% i FH1% HE =% B % FRHIRI% AP %
201810131 0.07 0.51 0.37 0.43 0.45 0.72
201810132 0.08 0.56 0.36 0.47 0.46 0.75
201810133 0.08 0.55 0.35 0.47 0.46 0.75

3 45 (Conclusion)

R S FH o ROV £ 1 -2 P S T B/ FR A 3 B 43 BT (HPLC-LTQ/Orbitrap-MS) £/ HPLC-CAD % 5E
T KT A B AR R (> 0.3%) 1Y 6 FREERERLAY, B € T /K IRBRIR IV A FE HERE . M0, HEE =0, &
T8 AC I B HL o o S5 A A S5 Bl o 2 4 SR FH R e A S S T K IR A IO HR B A 43 43 B8 Y HPLC 43875 %, i
CAD R U AS KT 4 Fh B8 60 S22 2 0 o oA 60 DO 4 432647 8 A Jr vk i ar i R B 7R CAD Al 28 70 T o SE MR 21
A3 RN Hp S R RE R 0L (5 5 22 () 2 BB AR 56, BEHE 4 o 1A B 58 LB 41 0 a2 i

B A R OB AR G k)2 TR B ARSI . i TR AL R T BE A, SR AN A 59 B UL B T,
FRZEYT A 7% (RID) 26 WA 78 i b 4 &2, (RGN S5 S 32 R shAR LU ) L IREE . W47 i ik, HOANRERH
BhEE VMR, A — 2 RIBR . 28 & EHUS K I 2% (ELSD) n RAGEAT 86 B YoM, (H py T L AG I JL B AR o5, O ik BB 4%
15, it P FRS S A . CAD AG I B8 1 by — b 24 o i RGBS AR T 0 M e 65 4, RS s,
B 3% 5 8 TR 40 M. AE AR SO v, CAD K 28 52 30 45 0 ARG IR B, 76 0.1105—0.7649 pg-mL™" P fik
A A AT A AR . RS UE R, 1O TR R S, R, MERA AL EE ST R 5 T TR R R G
R BT AR, oK SR T R R AR A AR A
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