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method for the determination of active ingredients in Quyusanjie capsules. Methods: Using UPLC — Q TOF MS/

MS technology, the Hypersil Gold C5 column(100 mm X2. 1 mm,1.9 um) was used, the mobile phase was aceto-

nitrile(A) and 0. 1% formic acid in water(B) with gradient elution, at a flow rate of 0.4 mL + min ', the the col-
umn temperature was 40.0 °C, and the mass spectrometry data was collected by negative ions mode scanning.
Through database matching, elemental composition and fragment structure analysis, the main chemical substances in
Quyusanjie capsules were identified. HPLC was used to qualitatively analyze the chemical components of Quyusanjie
capsules. The Ultimate ® AQ - C,;column (250 mm x4.6 mm, 5 wm) was used, the mobile phase was acetonitrile
(A) =0.1% phosphoric acid(B) with gradient elution at the flow rate of 1.0 mL - min ", the column temperature
was 25 °C, and the detection wavelength was 203 nm. The content of naringin, neohesperidin, notoginsenoside R, ,
ginsenoside Rg, , and ginsenoside Rb, in 11 different batches of Quyusanjie capsules were determined using external
standard method. QAMS method was established using ginsenoside Rg, as the internal reference. Results: Twenty —
nine compounds were identified from Quyusanjie capsule. The contents of naringin, neohesperidin, notoginsenoside
R,, ginsenoside Rg, and ginsenoside Rb, measured by external standard method were 0.484 —1.097 mg - g~',
0.341 -0.618 mg - g™, 1.685-2.399 mg - ¢~', 5.748 -8.386 mg - g ', 3.868 —5.808 mg - g "', respective-
ly. Measured with the QAMS method, the contents of naringin, neohesperidin, notoginsenoside R, and ginsenoside
Rb, were 0.516 =1.153 mg - g™, 0.372 —=0.667 mg + ¢~', 1.794 -2.580 mg - ¢~', 4.373 =6.690 mg - g~ ',
respectively. The relative error between the calculated values of the QAMS method and the measured value of the
external standard method was less than 8. 9%. Conclusion: UPLC — Q TOF MS/MS method can quickly identify the
chemical components of Quyusanjie capsules. The established external standard method is stable and reliable, and
can be used for the quality control of Quyusanjie capsules. The method of QAMS has good feasibility and is suitable
for the determination of the daily production of Quyusanjie capsules.

Keywords : Quyusanjie capsules; chemical composition analysis; content determination; QAMS; naringin; neo-

hesperidin ; notoginsenoside R, ; ginsenoside; UPLC — Q TOF MS/MS; HPLC
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Tab.1 Qualitative analysis of chemical constituents in Quyusanjie capsules
P EIY s W i ] L fE R WRET 43 FK YEEY)
(N '7) R. (ionization  (theoretical ~ (detected ~ (error)/ (fragmentation (molecular (identified
0.
mn mode ) value) m/z  value)m/z  x107° ions) m/z formula) constituent )
1 0.73 [M-H]~ 1910197 191.0207 51 111.008 6 CeHsO;  FPEmR citric acid)
2 .67 [M-H]- 153.0193 153.0189  -2.8 109. 029 4 C;HgOy  J5LJLASHR (protocatechuic acid )
3 548 [M-H]- 417.1191 417.1200 2.2 255.0661,135.008 7,119.050 1 Cy Hy 0y HEEH (liquiritin)
4 553 [M-H]~ 4171191 417.119 1 0 255. 066 3,135. 008 8,119. 050 3 CyHp0y  SHEH (isoliquiritin)
5 557 [M-H]- 549.1614 549.162 1 1.3 417.119 5,255.066 5 CyHy 0y HEAFIL-7-0-D - FFhi -4 -
0 - D - H %P ¥ (liguiritigenin —7 —
0 -D - apiosyl -4’ — 0 - D - gluco-
side)
6 569 [M-H]~ 459.1668  595.168 4 2.6 459.115 6,287.058 0,193.012 4, CyHy,0,5 EEYRAF (eriocitrin)
151.003 5, 135.045 7,125.023 9,
163.038 1
7 652 [M-H]~ 5791719 5791714 -0.9  459.1157,271.060 9,151.003 7 CyHy, 0y A7 # (naringin)
8 681 [M-H]~ 6091825 609.1829 0.7  301.0722 CysHy Oy5 #5575 (hesperidin)
9 68 [M-H]~ 609.1825 609.1828 0.5  343.083 4,301.072 0 CysHy, 0y5  Fi#s Hr# (neohesperidin)
10 68 [M-H]~ 35%9.0772 359.0753 -5.4  197.0456,161.024 3 CisHig0g  PEIEFF2 (rosmarinic acid)
11 7.79  [M-H]~ 931.5272 931.5255 1.8  799.4856,637.432 5,475.378 7 CyHyOp5  =-LEAF R (notoginsenoside R, )
12 794 [M-H]~ 255.0663 255.0657 -2.3  135.0090,119.050 3 CisHp,0,  HE 2 (liquiritigenin)
13 796 [M-H]~ 255.0663 2550679 6.3  135.0089,119.050 3 CisH;,0, 2 (isoliquiritigenin )
14 822 [M-H]- 79.4849 799.4853 0.5 637432 9,475.379 1,179.056 1, C,H,0,, AZE3 Rg, (ginsenoside Rg,)
161.045 9,143.036 0, 119.035 1,
113.024 9,101. 024 3
15 823 [M-H]~ 945.5428 945.543 1 0.3 799.487 5,783.490 6,637.433 3 CisHgp 0 AZEAF Re(ginsenoside Re)
16 852 [M-H]- 2830612 2830609 -1.1  268.038 0,239.035 4,184.053 3, C,H,05 %2 (wogonin)
135.008 9
17 9.4 [M-H]~ 2710612 271.0617 1.8 151.004 0,119.050 4,107.013 8 CisHp 05 A1z 28 (naringenin)
18 9.5 [M-H]- 209.0456 269.0475 7.2 225.052 4,195.043 0,183.044 6, C;sH,05 FE3EZ (apigenin)
116.996 8
19 1075 [M-H]- 573.2341 573.2358 2.9 531.225 0,489.214 4,471.195 7, CyHyO,, JI[#2: (toosendanin)
453.192 5,425.196 9
20 10.85 [M-H]~ 769.4744 769.4756 1.6  637.4338,475.380 7 CyHyp0p; =R R, (notoginsenoside R, )
21 10.89 [M-H]~ 769.4744  769.4752 1.1 637.4335,475.379 9 CyHu0n  ASEAT F, (ginsenoside Fy)
2 1L10 [M-H]~ 267.0663 267.0667 1.6 252.043 1,223.040 6,195.045 1 CiH;,0,  F4§7E 2 (formononetin )
23 1L15 [M-H]- 11075957 1107.5961 0.4  945.544 3,783.492 1,323.09 4, CgHy,0y AZEAF Rb; (ginsenoside Rb, )
221.066 9, 179.055 9, 621.435 5,
101.024 5
24 11.22 [M-H]~ 783.4900 783.4896 -0.5  829.496 3,637.433 3,475.379 9 CpHp0;;  ASEAT Re, (ginsenoside Rg, )
25 1L72 [M-H]- 1077.5851 1077.584 3.1  1123.5963,945.530 6,915.541 1, Cs;HyOp AZEAT Rb, (ginsenoside Rb, )
783.492 9
26 11.86 [M-H]~ 783.4536  783.4587 6.5  829.461 5,621.392 2 CyHgOpy  WEEHHF (astragaloside V)
27 1241 [M-H]~ 9455428 9455427 -0.1  991.548 7,783.492 1,621.439 6, CuHg0y -ERHAHEXVI(gypenoside XVI)
459.384 8
28 1280 [M-H]~ 8254642 825.4673 3.8  871.4733 CHyOy5 I astragaloside 1)
29 1289 [M-H]~ 9455428 945.5430 0.2 783.493 2,621.440 7 CiHgp O A S8 Rd(ginsenoside Rd)
ya ey 2% v =R/ P== ik ES TR e Y28 75 Moy
2.3 HNEAE IR 2 o I E 5 pm) AR, LI (A) =0. 1% BERRKIE R (B) i

2.3.1 @IS RSE T

SR BBEEZEE (O ~ 12 min, 15%A ;12 ~60 min,15%A—>

KA Ultimate ® AQ — Cyy (250 mm x 4.6 mm,  36%A;60 ~65 min,36%A—90%A) , KB 1 mL -
RN
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1. fili fz 45 (naringin) -~ 2. 3748 H2 3 (neohesperidin) 3. =L 123 R, (notoginsenoside R, ) 4. AZ 1 F Rg, (ginsenoside Rg; ) 5. A S B
Rb, ( ginsenoside Rb, )

2 MER&A(A) ER(B) GREERMEER(C) GATZAMEER (D) BRiRERIEE

Fig.2 HPLC chromatograms of reference substances(A) , sample(B) , negative sample without Notoginseng Radix et Rhizoma( C), and nega-

tive sample without Aurantii Fructus(D)

2.3.2 ZMERREBHE 2.3 17 AT R AR DN E , LT AL (Y)

OrBRE U2 127 R IR A X BRI VAR, TR MR BT (X)) R AR AR AT 1m0, 2R
1.2.4.5.6.8 mL F 10 mL &, i 50% HIEE WL 2, RS M fE45 AR E N AR R
IKGE R BRI L, W BRI AL 6 DN RMEARMER L ~ 6, R4

R2 BHESEKMEXR

Tab.2 HPLC chromatograms of various constituents

Ji43 ( component ) 251752 (linear equation) r LR Bl (linear range) /(g + mL™")
Fili B¢ ( naringin) Y =4.116 x 10*X +1. 324 x 10* 0.999 9 5.280 ~42.24
B B H (neohesperidin) Y=7.975 x10*X +1.010 x 10* 0.999 9 2.400 ~19.20
=L R, (notoginsenoside R, ) Y=5.103 x10°X - 4. 151 x 10° 0.999 0 14.96 ~119.7
AZ A Rg (ginsenoside Rg, ) Y=6.482 x 103X +1.252 x 10* 0.999 9 32.40 ~259.2
AZ B Rb, (ginsenoside Rb ) Y=4.801 x 103X +1.303 x 10° 0.999 9 21.40 ~171.2
2.3.3 FEEEIAR 1.9% , KUK 3 3 R 4T
WU2.3.27 iRy 3 S A X BER, %  2.3.4 REEER
“2.3 1IN A SRR 6 . SR B BT HR]—HRE L (S2) 352, 1. 17 35 Jy vk il 44t

B S EREF R, AS B Re, ASHEF R, IE IR, EIRE 0.2.4.8.12.24 h, $##%°2.3. 173
R RSD B3 9y 1.6% 1.7% . 1.8% . 1.8% . FAAF#EFENE, 45 Rpl 8 i e i =Lt
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R, AZ 21 Rg, AZS 21 Rb, & AR RSD 435
W 1.5% .0.40% .2.2% .0.65% .0.47% , F& W] ik
AV IRE 24 h NRRE TR KA o
2.3.5 HEEMIAR

WA —FIEAE S (S2) 452, 1. 17 3T 7 i i 45 ik
AR 6 1y, F5<2. 3. 17 TR S HEREI 5 , 45 5
W76 203 nm T MR AR GBS R LB R,
ANZ B Rg . AZ B H Rb, B8 &40k
0.77.0.55.1.8.6.2 4.2 mg - ¢~ , %R fg RSD 4331
H2.2% 2.3% 1.6% 1.1% 1.0% , % W% i &

R
2.3.6  JIFEEMGAL

HCE A% B4y 7 o 1) A — A i (S2) 6 1y, B
29 0.25 g, KEEMRE , 00K % A B 1 B e
B LR R O AS R Rg, ASE 1 Rb, )i
U B4y B 4,224 2,160 6. 579 23. 244 21. 449
pg - mL R IR R IAS 1 mL, $ 920 1 1T R
DA R T, F 2. 3. 1 TR & R 1
WK, ZEIR L 3, BoR BCRAF A (R R IR
[l 24 ) B3R

K3 BROMEEEKRAELER (n=6)

Tab.3 Results of recovery tests for various constituents

% EEEE A A HUEES TS ILES RECIELiES RSD/
( component ) (content)/pg (added)/pg (measurement ) /g (recovery) /% (‘average recovery) /% %
R 3.872 4.224 8.336 105.7 105.9 0.91
(‘naringin) 3.871 4.224 8.389 107.0
3. 868 4.224 8.320 105. 4
3.872 4.224 8.281 104. 4
3. 869 4.224 8.365 106. 4
3. 869 4.224 8.375 106. 7
R R 2.058 2. 160 4.093 94.2 97.0 2.0
( neohesperidin) 2.057 2. 160 4.102 94.7
2.056 2. 160 4.168 97.8
2.058 2. 160 4. 156 97.1
2.056 2. 160 4.196 99.7
2.057 2. 160 4. 181 98.3
=LETR, 6. 560 6.579 13.032 98.4 96.7 1.8
(' notoginsenoside 6.553 6.579 12. 813 95.2
R,) 6.561 6.579 12. 989 97.7
6.556 6.579 12.742 94.0
6. 556 6.579 12. 989 97. 8
6.557 6.579 12.942 97.0
AZHAT R 23.248 23.244 46. 029 98.0 99.6 1.5
(ginsenoside Rg; ) 23.229 23.244 46. 841 101.6
23.257 23.244 46. 090 98.2
23.238 23.244 46. 632 100. 6
23.238 23.244 46.615 100. 6
23.243 23.244 46. 184 98.7
ANZ R Rb, 21. 134 21. 449 43.265 103.2 102. 4 0. 64
(ginsenoside Rb, ) 21. 130 21. 449 42.893 101.5
21.121 21. 449 43.052 102.2
21. 121 21.449 42.972 101.9
21. 126 21. 449 43. 155 102.7
21. 126 21. 449 43.198 102.9
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2.4 —WZFAARIE D Tl HIXTRE R T, S5 2 4.
2.4.1 HRHEERAE PRI R RER TR/ AC, A1
Ed YT AC g

AN
Ble2.3.2" i F 1 ~6 23t 6 PAREWENIRS  ACHNSYIX RN s MR, C A NS0 R s
CRVEARMETR I, 45092, 3. 1 TR S PEpbRE I s, LI POTREMREE A, O B R I B 43 % B, 1 i TR, €
S Rg, NS, AR B 4 Sy AR RFII ST B, § g B e

®4 BHSHENRERTF

Tab.4 Relative correction factors of various constituents

7
LMEARIER WG S ANZ T R,/ NZ A Re,/ ABIRA Rey/ ABIRA Rey/
(linear solution i iz s “EBHR, NS RBA Rb,
standard number) (ginsenoside Rg,/ (ginsenoside Rg,/ (ginsenoside Rg,/ (ginsenoside Rg,/
naringin ) neohesperidin ) notoginsenoside R, ) ginsenoside Rb, )
1 0.156 7 0.081 4 1.328 1 1.399 8
2 0.157 1 0.081 7 1.330 6 1.3889
3 0.157 7 0.081 6 1.3459 1.364 7
4 0.157 6 0.081 3 1.3329 1.360 9
5 0.157 7 0.081 4 1.327 0 1.365 3
6 0.157 3 0.081 4 1.268 4 1.356 3
4448 (mean ) 0.157 3 0.081 4 1.3222 1.372 6
RSD/% 0.25 0.23 2.1 1.3
2.4.2  — N ZPEE AR e A Ultimate LP - C,4 . Phenomenex Kinetex XB - C,q, #l 4%

2.4.2.1 A[FEMLE AFOEEARIER TR 205 250 mm x4.6 mm,5 pum) X £, B , 45 R ULk
Wi BB AR XA (Waters €2695 Fll ACQUITY Arc 5. S5 RFMITE A [R] (15 A FIAS [ 48 A8 2% i oy
PSR RSSO AN R G AE (Ultimate ® AQ - Cyg . IAHXIAIEN T H B R AF(RSD <5% ) .

xS AREMUER.BIEEXE K IEREFHIRIE

Tab.5 Effects of different instruments and columns on relative correction factors

f
RIS P AZ A e,/ AZ A R,/ AB I Rey/ AB A Ry /
(different : i A SLRIR, B Rb,
(different column)
instrument ) (ginsenoside Rg,/ (ginsenoside Rg,/ (ginsenoside Rg,/ (ginsenoside Rg,/
naringin ) neohesperidin ) notoginsenoside R, ) ginsenoside Rb, )
Waters €2695 Ultimate ® AQ - Cjq 0.148 6 0.077 4 1.460 0 1.394 4
Ultimate ® LP - Cj4 0.148 0 0.076 0 1.306 8 1.378 5
Phenomenex Kinetex ® XB - C,q 0.148 7 0.077 9 1.376 1 1.393 4
ACQUITY Arc Ultimate ® AQ - Cjg 0.162 0 0.082 7 1.301 2 1.329 4
Ultimate ® LP - Cyq 0.163 2 0.084 2 1.323 0 1.3953
Phenomenex Kinetex® XB - Cq 0.158 3 0.0850 1.307 4 1.379 2
SEH4{H (mean) 0.154 8 0.080 5 1.3457 1.378 4
RSD/% 4.6 4.8 4.6 1.8
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2.4.2.2 AFREMAARAIERN TR AR i, 2R (R 6) R, BURHERX M1 £ 8

BT AR (23.25.27 .29 C) X400 f,00 GHLR A (RSD <5% )

Rz 6 AREMERXTHEXTEIERFRIR0E

Tab. 6 Effects of different column temperatures on relative correction factors

P

NS Rg/
LB R,

NZRH Rg/
ik He T

AR

( different column

AZ A R,/
Hi 1

NSRBI Re/
}\%%ﬁ: Rb]

temperature ) /C (ginsenoside Rg,/ (ginsenoside Rg,/ (ginsenoside Rg,/ (ginsenoside Rg,/
naringin ) neohesperidin ) notoginsenoside R, ) ginsenoside Rb, )
23 0.163 3 0.084 0 1.466 5 1.3822
25 0.157 3 0.081 4 1.318 1 1.356 3
27 0.159 2 0.082 6 1.338 6 1.349 9
29 0.161 1 0.071 1 1.401 0 1.3716
ST-H{H (mean) 0. 160 2 0.081 1 1.381 1 1.365 0
RSD/% 1.6 4.0 4.8 1.1

2.4.2.3 RREBWEAHARERFI9RBm 4
WA IR T R FBIREE(0.8.,1.0,1.2 mL - min”")

®7 ARGERREX B IEREFHFE

Tab.7 Effects of different volumetric flow rates on relative correction factors

XIS [ IR, 25 R L2 T S5 SRR ITBUL R

PRS2 BT ) f (GRS (RSD <5% ) o

/
IR AB 1 Rg/ AB 1 R,/ AZ AT Rey/ AZ AT Rey/
(different volume flow)/ Tl iz 1 RS Rz A =LRFF R, ANZRFF Rb,
(mL + min~") (ginsenoside Rg,/ (ginsenoside Rg,/ ( ginsenoside Rg,/ ( ginsenoside Rg,/
naringin ) neohesperidin ) notoginsenoside R, ) ginsenoside Rb, )
0.8 0.153 7 0.079 2 1.3955 1.305 4
1.0 0.157 3 0.081 4 1.318 1 1.356 3
1.2 0.1519 0.078 9 1.445 2 1.318 1
SEA548 ( mean ) 0.154 3 0.079 8 1.386 3 1.326 6
RSD/ % 1.8 1.7 4.6 2.0

2.4.3 N PRERAN R G5 6 E AL 2.4.4  HEBSHAS IR BEAE A

0 0 1) T 0 A 02 PR — I 22 PRI I 1Y

e
G A PRI LT A U AN N A

B4R 2 A fRIE o 3 04 1 A 2 A, A 5 G v
PR A5 T B0 5 9005 6 55 DU Bl A 2 5 A [ X
i 3 MRS [ €3 A HP A R B T 22 (R AR X £
BIFIE] . 2R L3R 8 9, AR Al LA i, IR B
I [F1) 22 A 07 €0 3 3 I sl K, T A 0 (R B ]
Pl (RSD ¥ < 5% ), Bir LA AR X £ B 5 (8]
R DAR e s e

HWEWHR L

W, o3 4% 2. 117 TR T vk ) A I kR, 1R
“2.30 17 TR AT AR AE , o R TSNS —
M ZPRETHR S R AR L3R 10, 11 HEAL Y ALAS
e S A (R BCH B R =B 8
R CAZS R Rg, AZSEH Rb)) 19— 2 ¥
LA AE 5 A bRk S D {E 2 AR A R R 22
(RD) <8.9% ,
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Tab.8 Effects of different instruments and columns on retention time difference

5 B4 B 18] 22 B ( retention time difference )

ENEE: PN ERER 5
(differenlt_Jiistrument) (diffe:m C(E)llumn) iRt B R LR, AB AR R
(naringin)  (neohesperidin)  (notoginsenoside R,)  ( ginsenoside Rb, )
ACQUITY Are Ultimate ® AQ - C 8.999 5.754 2. 466 20. 349
Ultimate ® LP - C g 8.958 5. 666 2. 624 18. 995
Phenomenex Kinetex ® XB - Cq 10. 185 6.559 2.517 19. 603
Waters ¢2695 Ultimate ® AQ - Cy 9.013 5.749 2. 461 20.372
Ultimate ® LP - C, 8.872 5.597 2. 668 19. 050
Phenomenex Kinetex ® XB — Cq 10. 148 6.502 2.526 19.721
494 (mean) 9.362 5.971 2.544 19. 682
RSD/% 6.7 7.3 3.3 3.0

®9  AREMLER. BIEAERTE IR B i E B9 220G

Tab.9 Effects of different instruments and columns on relative retention time

AH XS B BsJ 8] ( relative retention time )

A AR AL . e
(different instrument) (different column) LLa BT SLRER, ABRIF Ry
(naringin)  (nechesperidin)  (notoginsenoside R,)  (ginsenoside Rb, )
ACQUITY Arc Ultimate ® AQ - Cq 0.776 0. 857 0.939 1.507
Ultimate ® LP - Cyg 0.781 0. 862 0.936 1. 464
Phenomenex Kinetex ® XB - Cq 0.714 0.816 0.929 1. 550
Waters €2695 Ultimate ® AQ - Cq 0.776 0. 857 0.939 1. 507
Ultimate ® LP - Cyg 0.784 0. 864 0.935 1.464
Phenomenex Kinetex® XB - C 4 0.717 0.818 0.929 1. 551
SEH{E (mean) 0.758 0. 846 0.935 1.507
RSD/% 4.4 2.6 0.45 2.6

F 10 ShERiE (ESM) F1—ll &% 5% (QAMS) il R LK (n =6,mg - g7')
Tab. 10 Comparison of detection results between external standard method ( ESM) and quantitative analysis of

multi — components by single marker method ( QAMS)

¥ =LEHFR ANZ B Rb
A ABLI R MR R S e
( naringin) ( neohesperidin) (notoginsenosideR; ) (ginsenoside Rb, )

(sample) ( ginsenoside Rg, )

ESM QAMS RD/% ESM QAMS RD/% ESM QAMS RD/% ESM QAMS  RD/%

S1 5.748 0.829 0.871 3.5 0.618  0.667 5.4 1.685 1.79%4 4.4 3.868  4.373 8.7
S2 6. 364 0.800  0.842 3.6 0.558  0.604 5.5 1.821 1.944 4.6 4.357 4.931 8.7
S3 6. 364 0.805 0.847 3.6 0.541  0.585 5.6 1.849 1.974 4.7 4.368  4.943 8.7
S4 6.702 0.783  0.825 3.7 0.558  0.604 5.6 1.951 2.088 4.8 4.504  5.100 8.8
S5 6. 760 0.798  0.840 3.7 0.566 0.613 5.6 1.922  2.056 4.8 4.647  5.263 8.8
S6 8.122 0.574  0.610 4.3 0.411  0.448 6.0 2.399  2.580 5.1 5.726  6.495 8.9
S7 8. 109 0.518 0.551 4.4 0.363  0.396 6.1 2.380  2.560 5.1 5.727  6.496 8.9
S8 8.236 0.492  0.524 4.5 0.344  0.376 6.1 2.363  2.541 5.1 5.866  6.654 8.9
S9 8.386 0.484 0.516 4.6 0.341 0.372 6.2 2.345 2.523 5.2 5.888  6.681 8.9
S10 8.159 1.096 1.152 3.5 0.607  0.658 5.7 2.388  2.568 5.1 5.898  6.690 8.9
S11 8.210 1.097 1.153 3.5 0.595 0.645 5.7 2.390  2.570 5.2 5.880  6.670 8.9
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MARAGFEH R, AZ BT Rg, AS R
1 Rb, =B R R SFFAT I M0 R 1k o8 Bk
T 4 A R SR B A O S Al R A
K AR ST 25 b v B i R i B S ) R, A
HTE R AT A R S AT L X R 4 2
2020 4R A N R IE A E 24 ) = A R AR ST A
NIRRT A N < s = R G i Y
o P, 183X 26 48 A5 P i 0 % 425 58 I 46 i
HEAT 22 000 53 BT, RE S H: 245 300 Jo ik il F 5 0 Jo
RS %

A 5286 W UPLC — Q TOF MS/MS A, @it 5
II PR BTG AR A AL B VRS AR X 43 7 BRE, FEAR R
IR f B I ) R BT 3 i R A, 45 SCRR AR DG AR
B FEMEE D 29 A AE LA o TE R RIS IS, I e ik
o e i fe v, B4 1 I B 1 R0 R AR
AT 1A, 5 E AR LG, A
A2 AR T B AR i A5 - S A, BT B
AR R E . I E, TS oA G
HIETE  ZE R BhAH TR A T 0. 1% o H R, E T 5 1
BR, — R E RSB M IM -H] " MM +
HCOO | ™ e 7> 18 10, R A e 0 i 11 B 1A
DAL FE L A2 80T

K HPLC 7 A8 i s 1 & s i, 43 i 5 58 17
Ultimate ® AQ - C,; .Ultimate ® PG - C; ,Ultimate ®
LP - C,, \Phenomenex Kinetex ® XB — C,, &%+ it 1%
JBLRE I Ao B AR , i3 Ultimate ®  AQ - C {5
TEAE . SR PR EE VR B, 8 2o b A [R) U B A &
GE(WEE - K QI -7K) , RBLCNE - K RGEUEBLRE
JIBGRMEIE AR R 4 . TR MR b, AR
(0. 1% #EMR 0. 1% W IR ) 23 WY , e &k AL
0. 1% Wik - LB VEN R LI B i o S50 i
XA DU 38 4 (203,210,345 nm ) 4T T F %, K
203 v |~ € FEUAE PR R (A 17 E LR o A S IR
TR BRI ] (R (70% W EE K (50% 7K )
SEBS IS, I 50% 1 R KRR 75 R A, 2
RGNz YRS oy o

AR SO FH 0 22 P73 R MR 125 (] R Xof 4 58 i 2
gD R . = L2 R OASEY
Rg, AZ A Rb, 5 AU i & i BEATI0 & , Horr,
SRR AT R E AT R R R, T — 0 2 VPR Y
W5 &5 R A5 40 bR 35 1 & &2 8 45 R A
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3.5%~8. 9% WA IR 22, 7 AR R 22 1 Jist A A g
SEAERIASE TE R 9 52 1], A X T R 1 = B 2%
SN BALFEAN A S 00 % A RS g A R
AN R R AR RS, A SCrh e &b AT T
ANTAASCRS R A 1A AN ) 0 3 AN () A 30 9 25 22, A
XA TE A £ RSD $4 < 5% , {H 52 bRl i {5 A+ 58
MR T R 25, U0 W] — I 2 PR A AN IS T AR
A S T B RORG HE & il , H L s A T H
WA ERITE . AR SCH S RS B 2 AR A
Jo s P T i 0 e il 007 ot o e LA S i IR
P — B A R N, F il g5 R RN A
LRI 5 A B3 A TE — 1 25 5%, RSD 2 13% ~
29% , AT BESE JEURE 2R b A [R] JIr S 800, (H X 2
2l 52 B A AE B R, BT DA, b AR T AR 7 1Y
p e, W s SR 2 A i) o e A ], R AT BE DR IE LR
R R B R A T b 2 A, B R DR IE 2 1 R
Y5 — 2

T — 0 Z2 PP T AR A I 11 S AL LSS
JERE T S AN BT B, O A T A R 4 e
() JoT FE B AL 1B v, FE D R B S LT A
RE A S BN RL I 2 I 3 Z2 46 s 1 20 1) 2 1 00
AR A5 R IR, AMPR IS P T AR A B Ah A 28 i
B BT . = LR R OASET Rg, A S
A Rb, 1 5 AN B0 B R o & i g, — I 21k
PO B T 6 A HE BE SEOR R RT ZI B H R AR R
HitHE,
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