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Analysis on Chemical Constituents in Bushen Qiangshen Pills by UPLC-Q-TOF-MS

LIN Xiu-lian', SONG Fen-yun’*, PAN Xuan-xuan’, XIE Shu-tong’, LI Hua’
(1. School of Traditional Chinese Medicine, Guangdong Pharmaceutical University, Guangzhou 510006, China;
2. School of Pharmacy, Guangdong Pharmaceutical University, Guangzhou 510006, China;
3. Guangdong Institute for Drug Control, Guangzhou 510180, China)

[ Abstract | Objective: To investigate the chemical constituents in Bushen Qiangshen pills ( BQP) by
ultra-performance liquid chromatography-quadrupole-time of flight mass spectrometry ( UPLC-Q-TOF-MS ).
Method: The UPLC separation was performed on Agilent SB-C reversed-phase column (4.6 mm x 100 mm,
2.7 wm) with acetonitrile-0. 1% formic acid solution as mobile phase for gradient elution. The flow rate was
0.5 mL - min~", and the column temperature was 40 °C. Data were collected via positive and negative ion mode
using ESI ion source. First of all, the qualitative analysis was conducted for the components with reference
substances, and the major components without reference substances were identified according to the relative
molecule weight and fragment information by UPLC-Q-TOF-MS as well as comparison with literature data. Result:
Fifty compounds from BQP were identified, including 19 phenolic acids, 25 flavonoids, 4 olefins, 1
phenylethanolate and 1 alkaloid. 12 components ( protocatechuic acid, salidroside, protocatechuic aldehyde,

chlorogenic acid, hyperin, isoquercitrin, specnuezhenide, epimedin C, icariin, kaempferide, baohuoside [
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and astragalin) among them were qualitatively analyzed by comparing with reference substances. Conclusion

UPLC-Q-TOF-MS is convenient and rapid to analyze the chemical constituents in BQP, providing a reference for the

study on material foundation of efficacy, quality control and clinical application of BQP.

[ Key words ]

#NEF B 28 I AR R 24 b v v 24 R
R TR ) REFEE T ST il
T I (7)) 5 b 25 4 B, HA #bE R B R Th AL,
e DR FH T TS TR e 3¢ Sk - EE 0 R A8 00 1% | PHOE 5t 4G
B3AIT o B AR TSR R T e Ak S
FVH 2 S HRTEH #h B o B i B i o B ET, X kb
B 5 B 0 B 58 A Ry R T I R T RIOW 5% i 2 4
SRR X TR A 2 A B W 5T Ak i
T A 2B LA PR 5 — fb A o 1Y &=
SE O R L SR AR T8 X AN B R R P Ak 2 A
G3 AT A T GE VE 3 T o T 2 W SRR R T oY R v 2
IARALBIF 53 B — 300 B 2 (9 P 45, ok 42 o v 24 i A
Al 30 T2 R A A 80 A B LA R LA
B X AR, UPLC-Q-TOF-MS PR H: 3 JiE e, & 4%
YRS, 7R R Ay B A i A RUTE T 25 ) o kAl
BT A2z B o W 3 B, A
EP IO 15 43 B AT I [ O S R 6 R T 43 AR E T
B4, AT 4 T T PR M o 24 5 O 2 AT T
Y0 o B, AR B SE R ] UPLC-Q-TOF-MS, X £k &
SR R AR LA AT T AR HEIN S, R R T
FoAb 2 A B 2, O A0 B 5 B 2580 o kil F
GE o g A i S R T 2 3R ik 2 5%

1 &

G6540 AU Y 2% FF & 47 B[] & B 5T 3% 4%, 1290
Infinitu Series % 48 = R AH (031 2 46 ( £ [H Agilent
/) . CP224S 1 1/1 J5,CP225D % 1/10 J5 H T
K- (1& [5 Sartorius ) ; KQ-300DE #Y i 75 i 15 Ut 4%
(R8s A BRA R ) s Milli-Q R 51 4l K #L
(Millipore) , i 4,38 4 ( 56 [/ Honeywell 24 H]) , £
Pt o A7 6 () AR 3500 ) K B gtk .

X B JEL 2% R (445 110809-201205, 4f i
99.9% ), I 5 K #F (it 5 110818-201507, 4fi &
99.8% ), )5 JLZSHE (#E5 110810, 4 BF 98.2% ) , 4
JE R (L5 110753201415, 46 B 96. 2% ) , 4 24 Bk AT
(it 111521-201507 , 44 i 94.3% ) , 5 #i Bz 4 (it
2 111809201403 , 41 ¥ 92.9% ) , ¥ 4 vi F (4t 5
111926-201404 , 4l JF 97.3% ), § 7 & C (#t =
111780-201503, 4l iF 95.5% ), ¥ ¥ 75 # (it &
110737201516, 4 Bf 94.2% ), 11 25 Wy (4t =
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110861201310, 4 fif 95.5% ), % & #F 1 (#t =
110861201310, 45 & 93. 2% ) #3017 H [ £ 5 25
K5 5 I FE B 5 48 25 B2 7 (b5 480104, 4li & 98. 0% )
W [ il 2 S0 B e A BR A E . 12 HEANE
SR R RE A, 3 I B G T R s R R kR R A
BN |25 T (B 14120174, 14120175,
14120994 , 14120996, 15120512, 15120513 ) , & .11
E25 () A B2 A (5 140102, 150203,
150403 ,150503 ,150702,150705) ,
2 FHiE
2.1 oM Agilent SB-C, 4 ji% £ (4. 6 mm x
100 mm,2.7 pm) ;3 ENAH 0. 1% H R /KW (A) -2,
E(B), BhEEVE (0 ~ 14 min,5% ~15% B;14 ~
42 min,15% ~51% B) ;i # 0.5 mL-min "5 H i
40 CiffMEEE 2 pl,
2.2 TGS HUWESE B R (ESD) IE s T
185 3T 43 i R S B s s AR YE ) m/z 100 ~ 1 10051
B 10,0 Lemin 5 PR 350 C ;0K
JE 77 241. 3 kPa; i 4L % 175 Vi BAHE H K IE
B 20002 4 000,3 500 Vs flf 48 BE 5 25 Vg
BoE ab ¥ % A Agilent MassHunter Qualitative
Analysis B. 06. 00,
2.3 BWH
2.3.1  XPRASREMATHI A S0 i O B O R
WRRE NP B 1 mL & L0550 K 20.7 g,
JEJL 2% B 20.5 pg, L 2% B 23.4 g, 4 R R
21.0 pg, 22k 23.3 pg, MR 20. 1 pe, Kl
JUH 219 pg, ¥ = % H 32.1 pg, 1E & C
23.8 pg, FEFRET23.5 pe, LA 21. 6 pg, FETT
124.3 pg WIS, RIS
2.3.2 AW H & BCRNE R S R 20 A,
B LA, BEAN, 2 1 g, KB PR e, B B IEHEIE R
RSB 50% L 25 mL, % %€ FRAE T i, S
Ab 3 30 min, ¥, FERRSE B, ] 50% £ B 2 U
PNyt A BT B w8 e L=
3 #RE5HW

FEIE (BB 12T I b 5 o B A, 15 )
Fi S B R (TIC) , WL 1, 1 ek A 6 R Y
B3 R PRSI, X6 T 2 B A R BE R4y, B AR
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P UPLC-Q-TOF-MS $: £t iy o #ff AH X 43 7 ot &2t Fl
T8 A5 BT 45 A SR BN B X 15 47 Ak 2 B4y
N HEPCKMNE 5 B 5 rp 2 1R 50 S oy, b iy R
F19 A EER S 25 A HIIRIEEEGE S 4 S K S
BEAF 1A EmZE 1A, W3R 1,
3.1 ERRZEisr  MANEF SR B b S 19 A
M2 oy A G 4,9 10 58 13 55 08 JEE  Of B e )
FJTE 1% K09 L X o o o R OLAS R L R L A% L &%
JFR

MR — s B, G 19,20 BEE [ M -
H] & m/z367, 01845 7k C,H,0,, Kk
W8 m/z 191,173,193, [5] I 4 W7 Sy el 20 19 25
TR, AR SCHR [ 14 ] 438, 48 5-067 BUR BT, 9%
JT R rh i B B 4 S m/ /2173 191, R I 4

x1 HEBRFRUFRSERE

A
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B1 #BEHHFIE(A),ABEFEX(B) THEEFR
Fig.1 Total ion current( TIC) chromatograms of BQP in positive

ion mode(A) and negative ion mode(B)

o0 19,20 533y -1 B0 9E %5 T, 4-1 B g %
T

Table 1 Identification of chemical constituents from BQP
om0 PORTRR ex owmewT s aF SR B
1 2.047 191.0556  C,H,,0q [M-H]~ 179 =T all (8]
2 2.507 191.0192  C¢Hg0, [M-H]~ 111 Fr iR all [9]
3 4.013 169.017 3  C,HgOq [M-H]~ 125 BE TR b,e [10]
4+ 6.876 153.018 8  C,H40, [M-H]~ 109 UL R a,b,c,e -
5 7.737 515.1190 CysH,, 0, [M-H]~ 353,191,173 1, 3050 Mkt 45 7 iR a,b,c,e [11]
6 7. 905 353.0873  CisH;30, [M-H]~ 191,179,173,135 4k JE R a,b,c,e [12]
7" 8. 699 299.113 1 C;,Hy 0, [M-H]~ 179 LLRRAY c -
8 9.243 433.1346  CyHy, O,  [M-H]~ 209,165 102 JE ARG AF = 1P i ¢ [13]
9 9.453 137.0239  C,H 0,4 [M-H]~ 109 JROLZ% all -
10 10. 373 337.0923  CsH304 [M-H]~ 191,173,163 3%} 7 1 2 T R e [14]
11" 11.503 353.0873  CigH;30, [M-H]~ 191,179,173,135 2 R all -
12 11.796 353.0873  C;gH 0, [M-H]~ 191,179,173,135 a2 s R all [15]
13 12.079 627.156 1 C,yHy 0,  [M+H]* 465,303 Wit e 2 -3-0--D-2F AL E-7-0-6-D- d [16]
AR
14 12.716 179.034 4  CyH O, [M-H]~ 135 i 7R c,d,e [17]
15 13.553 487.0877 CuHyOp,  [M-H]™ 325,179 A P T 2 R S A R c,d [18]
16 14. 892 337.0923  C;gHjOq [M-H]~ 191,173,163,119 4-%F BB A TR c,d [14]
17 15. 185 337.0923  C¢H; Oy [M-H]~ 191,173,163,119 5% SR ZE TR c,d [14]
18 15.19 342.170 5 ChHyuyO,N  [M+H]* 297,265 A 22T, e [18]
19 16. 607 367.1029  C;H, 0, [M-H]~ 193,191,173 5-PTERLME S TR c,d [14]
20 17.109 367.1029  C;;Hy 0, [M-H]~ 193,191,173 A-FT BRI ZS TR c,d [14]
21 19.57 597.1456  CyHyO,y  [M+H]* 465,303 Hit e 2% -3-0-B-D--FLHE-(2—1) - d [16]
B-D-Jr BT
22 20.986 465.1033  CyHyOp,  [M+H]*® 303,257,229 EXA % d,e -
23 21.042 465.1033 CyH,0,  [M+H]* 303,257 S d,e -
24 22.127 579.1714  CyH3;0, [M+H]* 433,287 1) ZS iy -3-0-— B 2 e [19]
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gx1
oy L ITTER ex mans T Fs S 5% Kk
25 22.257  515.1190  CyH,Op,  [M-H] - 353,191,179, B F R B d,e [11]
173,135
26° 22,443 685.2344 C,H,0,, [M-H]" 523,299 LS ¢ -
27 22.856  515.1190  CpH,Op,  [M-H] - 353,191,179, SRR A d,e [11]
173,135
28+ 22.954  449.1084 CyH, 0,  [M+H]* 287 £ AT d -
29 23.356  685.2344 C;H,0,, [M-H]~ 523,299 e T S AR a ¢ [20]
30 23.955  685.2344 CyH,0, [M-H]~ 523,299 P i R b c [20]
31 24.069  515.1190  CyH, O,  [M-H]- 353, 191, 179, S4:JER C d,e [11]
173,135
32 24.967 795.2712  C3Hue Oy [M+H]* 663,517,355,299 EEEHE e [21]
33 25.594 663.2289  C3;,Hy 045 [M+H]* 517,355,299 R A e [21]
34 26.079  447.0927 CyuH 0,  [M+H]* 271,153 B T-0- KRR R d [22]
35 28.091  839.2974  CyHs 0,  [M+H]*  677,531,369,313  hexandraside F e [23]
36 28.567  839.2974  CyHs 0, [M+H]*  677,531,369,313 HIE# A e [23]
37 28.990  809.286 8 Cy;HiO0,,  [M+H]*  677,531,369,313 W7 E B e [19]
38" 20.361  823.3025 CyHs0,  [M+H]®  677,531,369,313 4 C ¢ B
39 29.646  823.3025 CyHs0,, [M+H]* 677,531,369,313 FHHFM e [19]
40 29.760  461.108 4 C,H,, 0, [M+H]* 285,270 AW E T-0-F BB TR e [24]
4" 29.974  677.2445 CyuHeOs  [M+H]* 531,369,313 AT e -
42 30. 930 881.3079  C, H;,0, [M+H]* 719,531,369,313 HIZEFE N e [25]
43 31.929  821.2868  CyH,0,, [M+H]* 677,531,369,313 anhydroicaritin-3-0-rhamnoside e [19]
(1-2) -furan acid-7-0-glucoside
44 31.344  533.2023 CyH; 0, [M+H]* 387,369,313 TRETEE3-0-a-R M e [19]
45 32117 2870556  CisHOp  [M+H]*® 189 Wiz d )
46 32.556 923.318 5 Cy3Hs, 0,y [M+H]* 719,531,369,313 epimedokoreanoside | e [19]
47 35. 453 501.177 1 CycHy)Oyy [M+H]* 355,299 EEFI e [26]
48 38.634  647.2340 CyuHy 0 [M+H]® 369,313 Wi B e [26]
49 38.905  661.2496 CyHyuO  [M+H]* 515,369,313 2"-0-rhamosylicariside II e [19]
50" 40.917 515.1917  C,;H30y [M+H]* 369,313 FEFI e -

T T AUR S X B A X 5 sall. 225 08 ;b BT 50 LT 5d AT e BEAHS

A — 9% o 1% s, Ak &) 10,1617 £ 5 1
[M-H] k m/z 337, [ §E4> F20k C, H,,0,, — %%
FEERE BB m/z 191,173,163, 119, [ i 4fE 7 Ky
MECBETR, 3 MEEYH _REEHFE T
350k m/z 163,173 191,53 75 & Bk 4 7 R 4% 3-%F
F A TR MRS, ks 2 G 10,16 ,17
G3R 3% B RS TR 4% A B4 TR 5%
FEZE TR

MR — 90 00 3% B4, fk & 6,11, 12 B 55 +
[M-H] k m/z353, [ §E4r F K €, H,,0,, =%
- 64 -

JRE W B A m/z 191,173,179 135, [ it #fi by Sy
SR ISE A TR o 5O IR EO A A 11 R
LRIRIR o 4-0r BUFC I, — 9T 3% B R B R
m/z 173 N4 & 9 12 N R IR . 1-,3-F01 5-fi
AR F2 2E0E R 8 72 m/z 191,10 3-f7 AR m/z
179 A 4= B2 1- - qs " AL A 4 6
T R IR o

MR — B L 5,25,27 31 L ES T
[M-H] & m/z515, Al g8 4r F A~ CsH, 0, —
HFIEWE R B A m/z 353,191,173 ,179,135, (4
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0T Ry R P B 2 TR . AL B 25,27 B R A
BT m/z 173 ARR 53 B 85H At WAk 5 0 e, AR 4 ST
R L LT 48, mT AT Ry 4-00 B0, 5 9 25 i
BT m/z 191 W EEEALE Y 27 &, B A Wik &
25,27 7300 5 e 2k IR R B, ek R R Co 78 KAl
g rh, 1, 3- B HEmE 28 T IR AR IR A B,
HOK AL S 5,27 J3 30 S8 S 1, 300 ME R 25 T IR L5
ZrJE IR Co

EY 1S B (M -H] ™y m/z 487, AT S
FHAH CpyH 0, BB R TIEHFE T4 m/z
325,193,179,149 MR 4k SCHR [ 18 ] iz 18 1 B 4 , %5
“hy BN Tt ] 2 T Y A TR o

WEM1,2HETF(M-H] N m/z191, %
J % LW B T3 A 179 A 111 AR SCRk [ 8-9 ] %K
RS 1,2 530 & TR IR, LaY
3HE T (M -H] h m/z 169, 2% o i Sk I 5 1
Hom/z 125 JERE TR T AN EREE COOT 133, 5
SCHRL 10 ]9 18 9 3 B 1 R o i B dls — 2, %5 Wi
BV, e 4 BET[M-H] gy m/z169,
PR 0 B O om/z 135, B EAR S Y 14 Dyl
MR
3.2 WEERAGY)  ANE SRS A S 25 4>
B RS o MRS B AL R R TR, K 0 8 S
f 25 AN B ZE B 32 o3 R UL 8-S M ik 1L 2 R
(‘anhydroicaritin ) , 8-5% &% 4 2 1 25 By ( demethyl
anhydroicaritin) >4 ¥ JC A9 B B H 2S5,

L anhydroicaritin 24 1 JT 1Y & i 25 1k & ¥ 78
MS/MS it 73 Hr v B AT S0 00 2 i LA, X A 3
LA T (e RN, fEIERE FRAEAT , e
MM +H] TREE T, R 3 LM T AL BE LTS
T ICE T Am/z 369, FouE T4 Z LK 1 Ty
CLH, (56) TS 85 T m/z 313, L4435 <39,
41,43 ,46 ,48 ~ 50 |5] &y L) anhydroicaritin 2 H JG i) 8%
B 2Rtk & . Gy 35,36 bR [M+H]
m/z 839, 7] BE 7> T 3N C, Hy Oy, B A B T m/z
677 nlAE M BE B T 8 1 A 4 BE Ak (162) 77 AR,
m/z 677 F 14> RAHE (146) 14 B 7 & 5 m/z
531, 4k2E 8 1 A A B4k (162) 13 B oo B 1
m/z 369 ,f5 & 7 E A Fl hexandraside F 2L i B,
P Ry (6] 53 S R AR A 3 45 46 26 W 1 3% 0 AN [
B M 3-0-rha’-glu, J5 # H 3-0-rha’-glu, AR 4} Ck
[23 ]l , 76 S M 03 th Ak &5 %) hexandraside F 4%
HIFE & A ek i, Wikt &% 35,36 4 Gl
hexandraside F, 7% A, fb & 37T HEF[(M +

H] "y m/z 809, Al HE/> 73N CyyHy O, FEWE
BTHm/z677[M+H -xyl] " ,531[M + H - xyl -
tha] *,369[ M + H —xyl —rtha —glu] " ,313[M + H -
xyl —rha — glu — C,H, ] ", 54 36 SCHk [ 19 ] Bl
X HERE N A E B 3 I 5 0k IRl A A G Sk %
i XS, K H At b 25 3 R Y T ik S 38,39,41,43,
46,48 ~50 7l E N EIEE C, KT VI, IEFE
F, anhydroicaritin-3-0-rhamnoside ( 1-2 ) -furan acid-7-
O-glucoside , epimedokoreanoside [ , i 72 7 B, 2"-0-
rhamosylicariside T , & H I ,

5 L @  anhydroicaritin 45§ ¥ #tH b,
demethylanhydroicaritin 70> 4"~ i) B 3 | {H H: i 3% 4
fiR LA AR AL, TEANE IR B b I ME il 3 A L
demethylanhydroicaritin >k 4 JC i) #5 B £ 256 & 9 -
oG 32,33 F1 47 H A AR A — BRRAE 06 7 85
m/z 355 @14 5 A SCHK [ 26 ] K L X, 0 5 48
NEFETERFET A FET L. 5 32
BEF[(M+H]" S m/z 795, 0l g o + X B
CyyH O, 1E B T m/z 663 0] fig i £ 85 1 % 2k
LASABE (132) 724, m/z 663 £ 1 A B2 i
(146) 13BN WE R B 1 m/z S17 k2 2% 1 A
F(162) 1 BIHF oL ey 7 m/z 355, o T+ LK 1 4
C,Hy (56) 2 BT m/z 299, 52X E MR
AT, e N FEE LB 37T BT
(M +H]" N m/z 663, FEH )T B FH m/z 517
[M+H-vtha]",355[M + H - rha - glu] ", 299
[M+H-rha-glu-C,H,] ", 545 CHk[26 ] £
PEXf, S8 WIEFEEN A LEW 47 BT
[(M+H]" & m/z 501, FE#E K & TH m/z 355
[M+H-rha] " ,299[M +H -rha-C,H,] ", 54%
SCHR[26 ] Budl b xS e s H L.

R b v 2R A A WA, i AR B
WETEW T 94— B RS, bk &Y
22,23 ,30 ,47 i b 55 0 B B £ B B A) A0 ST R AR Hie
PR B 7E O 22 R R B e A .
A3 BT [M+ H] "y m/z 627, Al g7 13X
HCyHy O, , EEWE BT m/z 465 W] fE i B} 1
TR AR L (162) 7742, m/z 465 4k 2 K 1
AEFUBE (162) 13 2 H T B 1 m/z 303, AR 4 STk
[ 16 ] i i % 52 A Hiit B 3% -3-0-B-D-* 3 ¥ -7-0-B-D-
HIARETT o R, L5 21,2434 55 i
R-3-0B-D-¢FLHE-(2—1) B-D-Fr Hi # | 1l 2% W -3-
O-Z R ZWEH T RET-O-HEHBHERT . LEY
40 B 7 [M + H]" O m/z 461, A BE 7> T XA
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CpH 0, , FEW B m/z 285, AT REHH B} &5+ &
1D BERERR (176) 7242, m/z 285 4k 2L 2R 1
A~ CH, (15) 15 B # 7 8 F m/z 270, 5 41 ¢ SCHk
(24 JHCHE Lo XT, 2808 Ty 4 5 KR T-0-4 % W5 1 1R
G 44 BEE M + H] "y m/z 533, AT RSy T
H CpH, 0, FEWER BT m/z 388, Al g 1B T
LR VAN (145) 7742 ,m/z 388 k% 1 A~ H,0
PR BB F m/z 369 ,m/z 369 4k%i % % 1 4~ C, H,
(56) 13 BN v B m/z 313, 5 3CHR [ 19 ] 38 1 %
FRR3-0-0- R T 2 A — B, 5808 R
R 3-0-a- R
3.3 ZUMFAMEEGE S RNE 9R B R b S i
40 BRI TE WS RN, (AW 8 BEE T
[M-H] J} m/z 433, W g5 Tk C H,0,, &
B TR B A m/z 209, Al fE B BB R
P 1A BER(162) F1 2 4~ CH,0(31) 155, m/z
209 gz £ 14> CO, (44) 153 BT R B 1 m/z 165,
HR A8 SCHR [ 13 ] 50 1% $i 4 58 5 o 10-58 Je R R A 1 —
g, G 24,27,28 B [M-H] 48 m/z
685, H H A H R 1Y 3= 268 i 8+ m/z 523,299, Al fig
- FRh CHL 0, f6E W 24 58 2 5k BRSO/
B () R S5 0 EL X A R 4 & 0T, m/z 523
BB R0 1 A4 4 Wk (162) 77 A&, 4k 1M iR 1
Wi 00 1 ASFEA 43 I 6k 224 (1 56 A5 B 5
B m/z 299 (Ll 50 KR, I L &9 27,28 Jy ke
LUl AR
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LEEHRLEY . hEWT HEFIM-H] Hm/z
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I B He X A E N 4T K
3.5 AW MAMESRE ARSI 1A Y
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ATRESY TN C, Hy NO, B F 851 m/z 297 Al BEH
BB 7 RR 1AM (CH, ), NH (45) 7 4 gk 2L 5
&1 AN CHyOH (32) 45 310 8 F m/z 265, 5
FHOCSCHR [ 17 ] R0 FexT , 55 08 R 2256,
4 itig

SR T 4 T b S B 452 7 R 2 R A R AR A R
BN B SRR RV BT, 2 4 ) 4 v ) 4 O X
RIS [ EAT T %48, 45 R 50% L B 75 1R
B30 min Ry S o WU 1043 A 1 S TR K il
K AR SR BV . RS G A
FRHE R i S 0 R R g [ AR AR TS T B 2
(7] B Ay 40 o) P T2 S G 0 19 fie 5, A T B A o A
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R pHo BLAb, 356 6 3 45 1R kA7 T Hi k.
HNEF iR B 4R B T AR 2 o R 2R A i R ) AR
A& A AR, H IR IE G W R 4 7 U0k
BTN P AR A HR R R
SR A T AR AN BN R E 1 RE B 0, B R R/
MR Gy 13 B0 B+, e 175 VB, R4 1k
B BB B T VRS G AE AR, LS 2R A L A R
B A R TS AT AT, BRI S R
MR 175 V, B 24048 i R R A8 B, IE 25 14
X4 kV, B 7R 3.5 kV, TR X F 4
JE S 6T BERE NS e, B E T4 4 10 Lemin ™
ZALAR R 1k 241, 3 kPa,

AR 55 R H] UPLC-Q-TOF-MS ¥ %7€ i b ' 5
B R 50 S a4, i 5T 45 R & B, UPLC-Q-TOF-
MS 3k Af L 4 bR s s ot Oy 5510 T Ak 2 o R AT R
PERFST, R 40 B 5 B - 24 550 o S R A 5 5 s o
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