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Simultaneous determination of seven constituents in A’naer Vigills by QAMS
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Abstract: Objective To establish a quantitative analysis of multi-components by single marker (QAMS) method for the
simultaneous determination of seven components of xanthotol, xanthotoxin, isopimpinellin, hydroxy-a-sandolin, hydroxy-p-sansolin,
imperatorin and osthol in A’naer Vigills (B[§F/RI7% ). Further to verify the scientificity and feasibility of the method in the
quality analysis in A’naer Vigills. Methods The relative factors (fsi) of xanthotoxin, isopimpinellin, hydroxy-a-sandolin, hydroxy-
B-sansolin, osthol and imperatorin were established by HPLC method with xanthotol as internal reference, which was used to
calculate the content of seven constituents. The difference between QAMS and external standard method (ESM) was compared to
evaluate the accuracy of QAMS. Results The fy; of xanthotoxin, isopimpinellin, hydroxy-a-sandolin, hydroxy-f-sansolin,
imperatorin and osthol were 1.005 7, 1.272 1, 2.421 0, 3.160 6, 1.205 4 and 1.299 3, respectively. The content determination results
of ten batches of A’naer Vigills were calculated and compared between the methods of QAMS and ESM, and no significant
difference was observed with RSD < 2.0%. Conclusion In the case of shortage of reference substance, the established QAMS

method can be used for the content determination and quality evaluation of the multi-index components in A’naer Vigills with
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xanthotol as internal reference.

Key words: A’naer Vigills; quantitative analysis of multi-components by single-marker (QAMS); xanthotol; anthotoxin;

isopimpinellin; hydroxy-o-sandolin; hydroxy-f-sansolin; imperatorin; osthol
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Waters €2695 SR AH thi X, Waters 2998
Fr 2%, Empower il T-/E ¥k, Waters A 7] ; Agilent
1260 B S RO kA, G E RS, —oo
BEFESE, FEEAE, DAD Rllgs, EE 2R A
"], BiEH N Agilent TC-Cig (250 mmX 4.6 mm, 5
pm). Diamonsil Ciz (250 mmX4.6 mm, 5 pm).
YMC-Pack ODS-A (250 mmX4.6 mm, 5 pm);
CPA225D HLF R, A3 2 Rk AR A R A
A]; KQ-300DE MYzt iid s, BILTiES
IXERE R AT Milli-Q A4li/kes, EE Millipore
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TH98%) FIE FFNEE (it RO1J11F117174, J5i
A 98%) ¥ H _EIFIEM AR TR A A
TR RS -a- I ER ('S HR-2528W1, &%
$98%). FEIE-B-ILiE (bS5 HR-9532W1, JiiE
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W BB ST, TR ARCH 2 & BHE WUR HE W A2 R
Zanthoxylum bungeanum Maxim. ] TR K7,
WO T AE R REEY S 51 Sophora
alopecuroides L.I)THRFI+, VKA N5 FHED
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TH Quercus infectoria Olivier %7 I & &1 1%
Cynips gallae-tinctoriae Olivier 23 A= 1] ) HUBE . Fi
WRR R (150 mL/JfR, 5 190603 190701,
190702 190703 190704, 190705 190706+ 191001
191002 191003 & PG K 1) 26 BR 2 7] $2 4k
HEER B A EE, FiBERFHRADERA
"]y AKCREBAiK, HAT A Al
2 FESHR
2.1 BIEEHG

KH Agilent TC-Cis 43544 (250 mm X 4.6 mm,
5 um)s JiBIAH £ 5501 % B R A I T, A6 P et 0~
8 min, 2%~7%ME: 8~13 min, 7%~ 12% N
13~39 min, 12%~55%Z.fi; 39~42 min, 55%~
60%Z.J1E; 42~55 min, 60%~70%ZJE; 55~60
min, 70%~2%ZNE; ARFGIE 1 mL/min; G
30 C; K 218 nm (FEMER . fEHEER.
ST RRETEIZR 222D, 267 nm (F2K-o-
B ER . FREE-B-IIER™D), 320 nm (REPKTF2);
HEFER 10 pL. M T, HIREREIEIEHED
THEAMET 1X10%, &7 sE R (R>1.5),
Ik E LA 1.
22 AEREIE
221 WRRSIERBIEIE 0k % RRECTEAN
Wy fEAEE R . FET AR FRdk-a- IR Rk
B-LARE . BRATEH R AR 2 R SR,
T 1) R R 0 i 300 410, 820, 530. 280
340+ 500 pg/mL PRA X IR IETR, #85), T4 C
UKFEROCORAT, &, JEE, EERuEW, RS
2.2.2 RS ER B S  ORE S U R R I
10 mL, F s+, K 20 mL, ZiR7K 6 mL,
TRAT, H =S 4L 5 (20,204 15,15, 15 mL),
HIZEARZE, NS g TKBBREALIK, JELt,
PEIZE T, TRV R R IF 2 A % 50 mL &,
A, JERt, EXSEW, 1 0.22 um fFLIERERIAS

UL 1

0 10 20 30 40 50 0
t/min

I TEAREE TR -RENE 4R IE SR
HplE AR THR TR

1-xanthotol ~2-xanthotoxin 3-isopimpinellin 4-hydroxy-a-sandolin

5-hydroxy-B-sansolin  6-imperatorin  7-osthol
E 1 REMEM A FEREEREER B). RIEH
P4 (C) FGREERFRAMEMESR (D) B9 HPLC
Fig. 1 HPLC of mixed reference substances (A), sample of
A’naer Vigills (B), negative sample of Z. bungeanum (C), and

negative sample of C. monnieri (D)
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68 179, »=1.000 0, Z&VEJEH] 30~450 pg; FEH
FR Y=311951 X—106 820, 2=0.999 9, iU
Fil 41~615 pg; 518 AN g Y=486 372 X— 144 726,
12=0.999 9, LEPEEH 82~1230 pg; FFk-a-tIHE
Y=166 140 X—56 687, *=0.999 8, £kttjufHE 53~
795 ng; FRIHE-B-ILHER Y=66 487 X—21 410, »=
0.999 7, &1 V5l 28~420 pg; FKATHHER Y=212 190
X—66499, 2=0.999 6, LML 34~510 pg; ¥
RT3 Y=290 272 X—92 455, »=0.999 7, £it:7l
50~750 pg. ZEHRERM, 7 PR ES ARG
WL R R RUT .
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IR 9217 TUR il 4 AREEAEIIE , 1SRG IR,
RACHUEENY . AEE R TN R -a- 1
R REB-IIME. BRATHHER . WK F RGN
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1.43%. 1.43%, RZELMEBRAEZRT 24 h
PR E PR R AT
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(#5 191001, %08 “2.2.2” TN #AE 44474
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Fe-o-tIBE . FREE-B-LLBE . IRATIAE . K&
()& & RSD, G 5RMTG 7 AN isr-1- 3 i K FE
91N 0.464 4. 0351 1. 0.747 1. 1.318 2. 0.565 5.
0.965 4. 2.883 1 mg/mL, RSD 1H% 54 2.05%-
2.74%+ 1.91%- 1.68%- 1.48%. 1.60%. 1.66%, .
B A E SV R AT .
2.3.5  NFEEICRBRES  HCE — R 4R R 1A v TR
FEM (L5 191001) F£9 43, &4 10 mL, 25k 3
H, B 100 mL HFEHELHA, /5l miER
FE) 50%- 100%- 150% 3 ANKF 0N 355 1 i
T, 3% “2.2.27 BUF Tk & A s, % “2.17
TR i 2 R RE, il SRt n g, THEUINRE IR
SERTEEm . T ER. RE AN Rk
R FRIE-B-IME . RRATHH R . IR+ R
BIIRERIMER 2358 102.51% 99.75%- 98.80%-
103.70%-~ 100.82%- 98.67%-. 101.06%, RSD 437
N 1.53% 1.30%- 1.75%+ 2.69%- 1.16%. 1.74%.
1.78%, FUFZ LW RIT.
24 fuBVHHEREHMAME R
241 fuIME B “2.2.17 TR VR A IR A
W M 2,17 TR g AR 1. 34 54 74 94
11 uL, EsR& T UETIR, AEARER I A N 24,
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Table 1 fyi values of each component

HEREARFR /UL S temam e % S e/t v S temimi-o-i S e poitig I tewm/mz S temmr

1 1.009 9 1.262 1 24211 3.124 6 1.190 8 1.292 6
3 1.007 9 1.274 9 2.4329 3.150 8 1.198 9 1.2953
5 1.004 8 1.2742 2.4200 3.1610 1.207 8 1.293 6
7 1.001 9 1.272 7 24158 3.166 9 1.209 7 1.3009
9 1.003 7 1.273 5 24152 3.174 0 1.2112 1.303 6
11 1.005 8 1.2753 24210 3.1862 1.2140 1.309 7
P 1.005 7 12721 24210 3.160 6 1.205 4 1.299 3
RSD/% 0.29 0.39 0.67 0.73 0.51
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Table 2 Effects of different instruments on fs:
10 #% S ey ienax S wemasmy sz o [ aemamiros-o- i [ aemam/sosp-nb S remamiinz [ emam/irx
Waters ¢2695 1.004 0 1.279 6 2.6798 34611 1.2258 1.3173
Agilent 1260 1.0129 1.289 4 2.6304 34263 1.241 1 1.314 5
FHIME 1.008 5 1.284 5 2.655 1 3.4437 12335 13159
RSD/% 0.62 0.54 1.32 0.71 0.88 0.15
2.4.3 AFEEIGFEEX £ 5 %527 Agilent 5 AFFE 0.8, 0.9. 1.0 mL/min X f; I, 4558

TC-Cis (250 mmX4.6 mm, 5 pm). Diamonsil Cis
(250 mm X 4.6 mm, 5 um). YMC-Pack ODS-A (250
mmX4.6 mm, 5um) X 7 NH f IR, 255
I 3. 3 MR EIE RS % B 1 £ 0 B 5
2.4.4  AFEFHRXS o FIEENT 55 1 FEHR 25, 28,
30, 32, 35 CXf fo IR, Z9RILE 4. RUIA
[ A G T % 18 FR) e TG A S 5

2.4.5 MEBUREXS fo BISEM ASEIEL T ANE

=4
5

WAL 5. R FARBLA R AN 25 17 1 fos TE
I 0

EREJUM IR E, WHZ VRN for i FITE R4 -
2.5 FFNES BIEIEEN

B “2.2.17 BUMREX RS, £ “2.17 T
NEOTERAFREFEIE, DAEEEmoN A bR, R
FoAth 6 AR AEAN RS« C At AR AE X R B e (]
Ctg)s RRFIN > CLIEIEEAT E L, HR IR 6.

#x3 TRIBIEER fu IR
Table 3 Effects of different columns on fy/

N [rmmmimmsr f ewsmisarss f mremiite ks f mrensspuiks  f owsmiinzf s
Agilent 5 TC-Cis 1.004 0 1.279 6 2.679 8 34611 1.2258 1.3173
YMC-Pack ODS-A 1.005 7 1.289 6 2.663 0 34577 1.2252 1.314 4
Diamonsil Cis 1.004 0 1.2893 2.6589 3.4477 1.2249 1.3177
RELiE 1.004 6 1.286 2 2.667 2 3.4555 1.2253 1.316 5
RSD/% 0.10 0.44 0.42 0.20 0.04 0.14

Fz4 TRERIMEXT fu IR
Table 4 Effects of different column temperatures on fs;
iR/ C I e e & I it I i o ks I it/ pontis I e/ x I demnm/eier 2
25 0.994 1 1.237 6 2.363 7 2.9927 1.1655 1.2656
28 0.9810 1.197 6 2.2929 29139 1.1311 1.226 9
30 1.007 4 1.232 4 2.388 7 3.0200 1.164 2 1.2633
32 0.9810 1.197 6 2.2929 29139 1.1311 1.226 9
35 0.994 1 1.237 6 23637 2.9927 1.1655 1.2656
P 0.9915 1.220 6 2.3404 2.966 6 11515 1.249 7
RSD/% 1.11 1.73 1.90 1.67 1.61 1.66
x5 TREGFUREXS fu ISR
Table S Effects of different volumetric flow rates on fyi
PRFR F/(mL-min~") Srewmmmmnz fenswsarsn f ewewseuns f eremssepums f ewsmmamzf essmiekes
0.8 1.001 9 1.2715 24164 3.168 8 1.210 4 1.303 4
0.9 1.010 8 1.3079 2.460 0 3.187 6 1.230 7 1.328 6
1.0 1.009 4 1.2749 24230 3.0958 1.202 2 1.290 9
FI{E 1.007 3 1.284 8 24332 3.150 8 1.214 4 1.307 6
RSD/% 0.47 1.57 0.97 1.54 1.21 1.47
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Table 6 Relative retention value of different columns

& B tremamiena  emoem/sienm  esaeminit-ao i eiemiea-Bonig Fesamikimg T emmiekT %

Agilent 1260  Diamonsil Plus Cis 1.253 8 1.3316 14313 14510 1.619 8 1.699 1
YMC-Pack ODS-A 1.264 0 1.336 4 1.3803 1.393 8 1.600 0 1.668 7
Agilent 5 TC-Cis 1.2177 1.296 6 1.4305 1.450 6 1.5917 1.657 2

Waters €2695 Diamonsil Plus Cis 1.208 8 1.2821 1.3755 1.3917 1.5329 1.5851
YMC-Pack ODS-A 1.208 5 1.281 8 1.3750 1.3913 1.533 1 1.5853
Agilent 5 TC-Cis 1.208 6 1.2819 1.3753 1.3915 1.5330 1.5852

FME 12292 1.302 4 13728 1.3892 1.5729 1.6475

RSD/% 0.38 0.55 2.45 2.64 1.24 1.50

2.6 QAMS JESIMRELERTEL BRATHAR . BEPR T3 fo AT 10 SRR /R I

BC10 fHEFERD, 1508 2227 TUR ARl AU FRR R 7 A db TS BE, RIS SR A miZons
AR AE “2.17 WU QR RAFHHTIE, ag EREER. REUTAEE. Bk -o- R FEE-p-
AR, R QAMS A NS UIEMEI SIEME (IR BRATHIR . IR T 2R T S = E,
B OFHAFNES. FRHE-o- R BREE-B-ILIE . ARAER 7. SRR, SMRES QAMS EIIE R

R 7 QAMS ESIMRENE 10 #FTPRRIAFRT 7 MRS RERE
Table 7 Content of seven constituents in ten batches of A’naer Vigills by QAMS and ESM

e AT &/ (mgmL™) ST A B/ (mg-mL ) FHk-o- LA/ (mgmL ™) TEREE/
SR QAMS  RSD/%  AhMEiE S QAMS  RSD/%  4MniE QAMS  RSD/%  (mgmL™)
190603 03953  0.3958 0.09 0.8120 0.8193 0.63 13560 13428 0.69 0.5233
190701 03751 03750 0.02 0.7942  0.793 1 0.10 13215 13175 0.21 0.485 7
190702 03902  0.3897 0.09 0.8168 0.8163 0.04 13473 13547 0.39 0.494 9
190703 03685  0.368 1 0.08 0.7680  0.7676 0.04 12908 12765 0.79 0.466 0
190704 03641  0.3637 0.08 0.7657  0.765 8 0.01 13295 13115 0.96 0.466 7
190705 03552 0.3557 0.10 0.7447  0.746 0 0.12 12861 12759 0.56 0.4575
190706 03577 03575 0.04 0.7586  0.759 8 0.11 13219 13066 0.82 0.467 6
191001 03582  0.358 1 0.02 0.7447  0.7458 0.10 12934 12886 0.26 0.450 3
191002 03572 03575 0.06 0.7560  0.760 9 0.46 13267 13107 0.86 0.462 3
191003 03559  0.3563 0.08 0.7464  0.753 4 0.66 13143 13045 0.53 0.4572
s F2EE-B- LA (mg-mL ™) RKHT ] 3 /(mg-mL™) FER T3 /(mgmL™)

SR QAMS  RSD/%  AMRiE S QAMS  RSD/%  AMsEE QAMS  RSD/%
190603  0.5924  0.586 4 0.72 1.0531  1.0402 0.87 31129  3.1529 0.90
190701 0.5710  0.5759 0.60 1.0109  1.0118 0.06 3.0537 3.0154 0.89
190702 0.5837  0.5905 0.82 1.0342  1.0382 0.27 30211 3.0993 0.50
190703  0.5487  0.546 8 0.25 0.9681 09739 0.42 29290 2.8975 0.76
190704  0.5730  0.5762 0.39 0.9822  0.9766 0.40 29353 2.9030 0.78
190705 05556  0.5549 0.09 0.9467 09428 0.29 2.8360  2.796 6 0.99
190706  0.5588  0.561 1 0.29 0.9687  0.9645 0.31 2.8998 29162 0.40
191001 05466  0.5489 0.30 0.9454  0.9413 0.31 2.8403  2.8180 0.56
191002 05536  0.5614 0.99 0.9622  0.9629 0.05 28976  2.8787 0.46
191003 05558  0.5591 0.42 0.9572 09526 0.34 28786  2.8592 0.48
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oy BFA—, & W ER, SMRiEsK
MB W EEMEE QAMS JEFT k> & EAE T i
EEZESR, 10 AR EE T SEMEE R FE
FrPIBE FRHE-a- LR L R 2E-B-1LARGR . FRATHA R
WEIR TR AMRIES QAMS TALEETREIRE /23N
0.450 3~0.523 3. 0.355 2~0.395 8. 0.744 7~0.819 3.
1.2759~1.356 0. 0.546 6~0.592 4. 0.941 3~1.053 1.
2.796 6~3.152 9 mg/mL, PAIEIR T . FFH-o- 1L
. BATHHR SN & =R .
RO i
3.1 iR G AN TFIE

ARSI A IR A 7, RIVEURE
T B R E I AR IR E R E
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i 24 EHURGIE &, KIBZET, FRIEINE & H R
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FESAS I (15 AR R 2, g be a4y
SRR, BRI LAZE 4 Bhor ik R g
JRUAVE A A B A T v
3.2 REIERYTEIE

ARG S T HEE. LK. HEE-0.1% F R
KIEW - LME-0.1% FFBR/K IS HIE-0. 1% R 7K
W -0 %K ISR SRR RSN, 25
BRI -0 1% M R /K I WRAE i 3 AH €8 1 g UG
TR, SR> EEE R, AR, &
ZIEFE OG-0 % R K IR AE B AH o
3.3 WNPRICAYIERE

IR AMAROE S T AEREE R . AEREE R
ST N Fdk-a- IIAER . FRdk-p- LR . BRHT
BHE . K R B RO K 40 A 218.5,
217.4. 2233, 270.6. 267.0. 218.5. 321.7nm, &
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IYE R XMRRERIT . FSIEACRES BRI, (K
£ 218 nm &M, LIRME BIAEXRLF, BOER
PL 218 nm 1E & E k.
4 LHiL
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AEIH 7 P A, B S SO R A
A ANTE) A R B A | IR DA AR AR R X fos IR
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PRE AR 25 R W 22 5, Ui W75 X HE 5 R i
MG OL R, DATEREE I A A S0 L) QAMS V1]
FA - BAT 406 2% 3 5% R 6 A P i 43 5 et 0 o R R T
W, RATVEO R SRS H KR
RBFR FHGEHFARGENEFR
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