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Analysis of nationwide random inspection results of Angelicae dahurica and
establishment of a quantitative analysis method of multi-component with a
single-maker
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Abstract: Objective To analyze the quality of Angelicae Dahuricae Radix (ADR) from national drug evaluation sampling,
continuously improve and revise the standard determination method, and ensure the safety of public drug use, six index components
of ADR medicinal material and decoction pieces were determined by combining HPLC fingerprint chromatography and quantitative
analysis of multi-components by single marker (QAMS). Methods The determination and exploratory study were carried out
according to the National Standard. The establishment of steamed Angelicae dahurica HPLC fingerprint, method for multiple
assessment of six index components to conduct a methodological survey determination of multi-index component content of 20
batches of Angelicae dahurica tablets, the final determination of the quality of Angelicae dahurica. Results A total of 239 batches
of ADR were received from 189 enterprises, in which 225 batches were qualified and 14 batches were unqualified. The qualified rate
was 94%. A method that determined content of six kinds of coumarin in ADR decoction pieces using imperatorin as control was
established, which could solve the problem of difficulty in obtaining control and consuming long determination time. It would better
indicate the drug quality. Conclusion The method we had established could be used in qualitative and quantitative analysis of
oxypeucedanin hydrate, byakangelicin, oxypeucedanin, berapten, imperatorin and isoimperatorin in ADR decoction pieces. Through
this random inspection, it is found that there were still some quality problems in ADR decoction pieces. The quality supervision of

traditional Chinese medicine should be strengthened further.
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M1 Angelicae Dahuricae Radix NA=TERHEY)
1 Angelica dahurica (Fisch. ex Hoffm.) Benth. et
Hook. f. BiMtHIE A. dahurica (Fisch. ex Hoffm.)
Benth. et Hook. f. var. formosana (Boiss.) Shan et Yuan
TFEARMN . BIEMRET (MRAREZ), 4y AT
mo A% CHE7, HB K. WE, BARBER
FE. EXUEIE . Bl E RS R TR
WA WRSE, MR, FEA TR RE A, B
B SIERS. BB SN, R, R
iR SRS, JRIE PR 2 SR B I, BT AR
N (R EZ ) 2015 FR,  FFBEETEVIRIOR 1
ARG ATEDGRIE A E, dbIT X 2
B, KENEAERER™ X, LR KRN
BrETERE =X, PO)E T BN ETERE
Hop= X7, (T 40 FhORSRE 22—, T4,
WAL R WA EER 4 RPEFEX, 2
AR R A A R R ARSI 7 X, NI TE a4
IR R ) 70%, EEEATER, M ER
S, AEFCHE RS . 2018 fF4 [ A 258 S A v
Wk S £ A O E R A —, BT A
M EEL, DR ARHZRZ A% Zidk
5, RIS bR E RO ) 32 ) AR i
FEAE RS 78, S SO FR B &Eilhr, Mgz
T EIEZR B A 2 4 A o & 1O,

1 HmEKiR

AR E TR, ILHE SRR 239 #EiX,
BB IEVIRIR R o keI o 14 31 M
EYVRIX . BHEETN; WA 189 KK AEr=4lk, HEik
27 METTEIB X, L AmRE ALV 5T o Dyt A AL
81 ANy BRITHLA 57 AN AEFAAlk 86 AN A E AL
151
2 SIS E I KR

EIEZR SR B0y P E 25 ) 2015 4R R
B, RO T 2N, BIERRLE T UIHITT
®y MRS B A B M3 T 15.0%)
KEBENE CEERRTHERATDT 0.080%) S50,
PR € 26 ) 2015 4R DY E3E I (0212 2544 AR
AR N X 2R B AR A SO, Bk B R & A
JE, WO 239 LK TERE AT T SO, Bk R S Aa il
SO, Bk B & M. AT L 150 mg/kg.

3 REERESH
3.1 EERIEER
2018 - [H K2 v R4 TAEH, HlE 245
R I AF 72 e SR RO 3R 239 #bik, o 225
Lk Etk, 14 MIRAERE, BEEHEE 94.1%. &5
RIWFE 1.
R1 IR TARERIORESR

Table 1 Information for 14 batches of unqualified samples

=5 BHYIY% SO 5B &/(mgkg™) RRKETHH /%

170901 13.30° 117 0.100
171106 19.20 516" 0.120
160401 49.90 900" 0.250
170601 24.10 427" 0.110
170701 17.60 721" 0.090
180202-01 19.40 <10 0.065"
A170301-1 17.30 <10 0.063"
1708011 19.30 590" 0.090
160918 18.60 631" 0.080
17051302 25.80 848" 0.090
170401 27.30 838" 0.090
171201 21.70 <10 0.020"
170101 19.10 585" 0.130
20180301 21.70 <10 0.070"
AAERKIE

“unqualified items

Xt 239 AT PRI 36 . S5 2R 2 fB AT 0
Eo BTN EEIE 2~4mm, BHEN. HZ
k. Ko (RERZED . BKSBTFEME. SO,
B B e AR A BRI 0 3R 2 IR RN &
FEAR IR R . KRR B fe ol B
BRI R AT N
32 AEBIRIRERE S

AEHIE EE N SO IR EMEBIE (KK
IR SR 14 LA SRR, A 9 Moy
SO kB ElEbr (3R 1), B EIEZ M A Bt & —Fb
EEL PTEL SO AR B Bl b It A & R B B
W RIS, (D2 )E B I IRTEIR,  SheiE
MIRATT o AINKATHZR T EAGH 4 K, A1
HERFE IR AN, A G SR B AR
fel ANV o
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AT AR AR BRI, ARSI R I $
SUENE R — M ZVPA S & 77, RS AR A
Feor B LR b, ST 0 2 PR R R A
MK EEMRTIIR . AEER. SARTHER.
AN ES . BRATHAZ A RBRAT IR 6 MLy
R, JRAT RERAE, DU A
RpEfI AP B RO i i a1,
4.1 EYELEHR
4.1.1 1X#% Waterse2695 mRRAH A IE AL .
FEZIRI 5%, 55 [E Waters A7 ; MS205DU #l+-7j
32—\ ME204 B i3 2 — TR, St i
FEEIFER 2 A F]; KQ-400E M idvkds, A
A 40 kHz. THZE 400 W, BB A ERA .
412 MR X EECETESH R (#5 110826-
201616, Jii &0 99.6%). FERATH R (Ht5
110827-201611, Fi&E/r-4 99.4%). MK T& (it
5 110822-201710, FiE45141 99.5%) H1t H H E &
M2 A AR WIS AR (IS
P01028SA13, REN$=98%). A (L5
P19A9F59345, JRE/T¥=98%). FALATHER (it
5 Y26A652757, JRETE=98%) KEEAHTIH
= (b5 YOTMOHS5367, &/ E=98%). #F
HEAEE GIt'S W30M9Z57633, Jii &0 4=98%)-
TEWERY (IS Y1608Y17702, &/ %¥1=98%)
B B IR AR A IR AR O, Bk,
Bt G anl: HEE, otral, EZEEE
RAERAF; ALK, K. ks
F 20 #LAE S B 2, & HIRA 25 AR I 7T bt
Tyl 32 AT 25 0T %5 58 < TR BHE Y L IE Angelica
dahurica (Fisch. ex Hoffm.) Benth. et Hook. f. ]
BERR, TS (REZH) 2015 FRRIIUE .
4.13 ik AN T A Capeell Pak Cis-
MGII (250 mmX4.6 mm, 5 pm), Wz ZhE-
K, BEEEVEML: 0~16 min, 10%~57%ZfE: 16~
22 min, 57%ZME: 22~45 min, 57%~63%. [
R EN 1.0 mL/min, F#E 25 C, #FEEHN 10
uL, YA 254 nm. 9 Py 5 Al 5 H A 3
B BURLFI 55, LA o W S B B AR 2
BIAMET 5000, XFHE S RRE S s LK 1
4.1.4 RANRESIERE S SRR R
aBKATEHER 9.47 mg. FERATEHER 11.35 mg. HBIK
T3 10.23 mg. FHM4H3 9.43 mg. 2435 9.90

*2 RIERAERKERES

Table 2 Source information of Angelicae Dahuricae Radix

sample

5 KV it
S1 LRI P AR HIRAF 111701041
S2 TR AR 20 AR A # 170801
S3 IR AEZNAERAT RN )T) 170801
S4 M) AL 2O A A BR AR 1706014
S5 LR R R A HIRA A 1701131
S6  AuuUEESEHIZE IR A 170660981
S7  WHLER AP E R AT B709202-01
S8 =L STV 161201
SO  HWRLAHRRAGIVARFEAR 1712032
S10 A REZNMER A 1604021
S11 VL PEREA R 2577 A RR A F 171101
S12  HEKHBEZAWHRAF 171001
S13 dexteSotgnl AR AR 1607098
S14  ZRMTHENEZNERA R 171011
S15 WP EBEPHRAFRAR 180301
S16 VU AR SR A TR A F] 170801
S17 AR ABIRZ ARG IR AF 20171026
S18  wEW B A ARTTEAF 18011405
S19  BIMA LMK I A ARA A 20170501
S20  FRESEEEZNAETHRAR 180301271

mg. AALRTHIER 13.45 mg. KEFELETHIE 9.43
mg. HTFHEE 9.86 mg. FEHIEENY 11.07 mg, &
25 mL 2, MHEERIFmBERZIE, #85,
RIA5 5008 Lt i 45 T o 2523 DK 2% 2 1.0 mL X R
it &, B 10 mL ERsi, A3RRA XS
Mo g FRXS IS i A5, TRE XTI EIAW T 4 C
R1E, #&H.

4.1.5 fEREEHS AR EEAMBER G
=50 29025 g, MERE, BAREHERT,
FEEIMNNHEE 25 mL, PR &, #544HE 30 min,
WA, FREFE, PR R, R, B
i, FH0.45 pm SRFLIEREIEE, B IE R A3 AR XS
JNE (AR T R

4.1.6 FEEERE AR (S100, £ “4.1.5”
TR T 2 R A, 7E “4.1.37 Ttk
NEELLHERE 5 IR, M HARSUEIE, il SRAEEE )
KEEMRTHER. BAHE. BFEHAEE. 345
iy EALRTIHE . BRATIHE . IR T35, REKETH
RIMETRUME, THE RSD, 25195108 0.15%-
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I-1EME R 2-KEEMAMHR 3-AHHR 4 THAE
S-AMEM 6-SAALHTHIER  7-RRHETHIER SR TR 9-REK
AT

1-xanthotol

2-oxypeucedanin  hydrate 3-byakange licin

4-methoxypsoralen 5-byakangelicol 6-oxypeucedanin

7-imperatorin 8-osthole

E1 SRAEXMR&E A) FMBERRF#& (B) B HPLC B
Fig. 1
samples of ADR (B)

9-isoimperatorin

HPLC of mixed reference substance (A) and

0.29%- 0.37%- 0.45%- 0.28%- 0.55%- 0.25%- 0.40%
0.22%. KHERHMZE R (PAEGESIEE
FBUEE VP4 R 45 2012 R TR S VS ML, 45
FAABUEE 35 =0.998, R EARFEHE R 4T

4.1.7 FOEMEREE RS (S10) Al SR
10 uL, 39 FHI4 5 0. 2. 4. 8. 12. 24 hi#HE
MiE . a5 RAMETm . KEEMHE. AHAER.
R ANEE. AZAM . EALRTHHER. RRATIHE.
WEPRF 2 FERATHHE 9 PR g i AR a1
RSD 4354 2.5%- 0.8%- 1.8%- 1.6%- 0.9%- 2.3%-
2.1%- 0.8%-. 1.0%, fREUEIEFLIEE =0.995, £
R R VEAE 24 h NIEAFAE .

4.1.8 HEEMRE WEwS (S100 AEMES G
=S 29025 g, REEME, 1% “4.1.57 T
A& 6 B VAL, HIENE, THEAEHEE |
KEFEMFTHE. BUHE. BFHAE. 345

Wiy FAHTEAZ . BRATEAER . WIRT R REKETH
K 9 My RS EU RSD, S5 R0 510N 1.6%-
2.1% 1.1%+ 1.8%. 0.9%. 1.5%. 2.2%. 1.5%.
1.0%, FRECEEARUE =0.995, AL AL EE 772
(WEE R,
4.1.9 AR SR RN kR
WA B B B BT 10 pl HEREIIE, oKL
fREUETE DL ATA & RIS E R A E 2 (b
2SR SRS AR U PRI R4t 2012 fRD, BLETE
SHRZM IR S S NS IR, A T H
SNULHD, INPAZ SRS IE, AERAE s e A A,
FrE LA 15 A (B 2). KSR & %) 18 s
W10 pL HEREIE , 385 50T B R B N (R] B
FRINTR ST 15 NS 9 By, 73 e de
WER . KAEFMITHE. ARAER. B FHNEE.
FAM . FARTIR. BRATR. R TR, =7
RRATIAZR, kB LA 1.
4.1.10 FRSUENEMBUEZ IR DS B AR An
Rfeg B, KA (P2t s AU P
R4t 2012 WYX A E A FE AR S0 R AT AL
PR, G SR E TR SUEE 9 AN F B REME RS
IBRHTEA R (7 S8 NZME (S), THESFHIE
W b5 S U AE T R B T 1), ARG £ B B 1) B2 7E B 58
HE£5%2 N (2015 FRR (PEZGH) — Bk
B S HSUERERIRIE,  RHIE B 0 5 2 il 8
PRFERD . 255 225 HEIR A S ARLE A 0.709~
1.000, H{EN 0.960. %5H W% 3.
42 —MHBIEENE 6 MRS SE

it 2 U R T 5 2 0 R R 5 R A VA T
10 pL, FENBAHEREAG W . CLRRATHH 2060 B A
NEH, HHAKEEARTHR. ALK, BT
P SECPR ATH 25 . S5 DT W5H 2% PR AE G £ B e ] G
X B R[] = R AT 50 25 R B BT [0 /40 00 % 23 O B I
] ), HAE X CR B B[] 27 A0 5 {F 1T £ 0.5% 78 Fl
(fi#is GB/T 26792-2011 Frif), 25 FKEFHAHTHH
. AMAR. BFEMALE. SRR FRET
HHZR R AEN DR B3 I 18] 7301l 9 0539+ 0.549. 0.726.
0.796+ 1.182. DABKHTHHZ MIUE A IR, 15K
HEMRTAR. AMAR. BhFHAR. SR
. FERETHHRM &=
421 HLMEXRFRFEE Rl “4.1.4” UNRS
SRS 0.5. 24 44 64 8. 104 15, 30 uL ¥
NBARETEAL, e, DA IR SR R
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Fig. 2 HPLC fingerprint of 20 batches of ADR

*3 225 fRIERARSEIERIE
Table 3 Fingerprint similarity of 225 batches of Angelica lucidum

FP5 MMUE S ARV P S MUE S AR | PS5 MR S ARUUE | PS5 HEUE RS MU | 7S HEUE
I 0998 | 26 0967 | 51 0997 | 76 0.997 | 101 0.974 | 126 0.994 | 151 0.990 | 176 0.937 | 201 0.857
2 0992 27 0995 | 52 099 | 77 0.979 | 102 0.802 | 127 0.960 | 152 0.992 | 177 0.978 | 202 0.993
3 0974 | 28 0998 | 53 0984 | 78 0.989 | 103 0.996 | 128 0.989 | 153 0.894 | 178 0.982 | 203 0.992
4 097829 099 | 54 0962 | 79 0.998 | 104 0.999 | 129 0.993 | 154 0.995 | 179 0.994 | 204 0.992
5 0885 ] 30 0999 | 55 0993 | 80 0998 | 105 0.997 | 130 0.995 | 155 0.981 | 180 0.997 | 205 0.991
6 099 | 31 0985 | 56 0995 | 81 0.849 | 106 0.992 | 131 0.993 | 156 0.982 | 181 0.992 | 206 0.995
7 0959 | 32 0998 | 57 0993 | 82 0995|107 0.990 | 132 0.996 | 157 1.000 | 182 0.979 | 207 0.930
& 0899 | 33 0.889 | 58 0925 | 83 0.999 | 108 0.998 | 133 0.849 | 158 0.999 | 183 0.997 | 208 1.000
9 0897 ] 34 0991 | 59 0998 | 84 0.898 | 109 0.998 | 134 0.951 | 159 0.998 | 184 0.996 | 209 0.998
10 0972 | 35 0978 | 60 0994 | 85 0.836 | 110 0.998 | 135 0.987 | 160 0.992 | 185 0.994 | 210 0.929
1T 0905 | 36 0945 | 61 0995 | 8 0.999 | 111 0.999 | 136 0.992 | 161 0.996 | 186 0.997 | 211 0.901
12 0978 | 37 0999 | 62 0.857 | &7 0.990 | 112 0.985 | 137 0.993 | 162 0.996 | 187 0.994 | 212 0.996
13 0.853 | 38 0.890 | 63 0998 | 88 0.945 | 113 0.998 | 138 0.994 | 163 0.997 | 188 0.924 | 213 0.988
14 0952 | 39 0947 | 64 0865 | 89 0989 | 114 0.995 | 139 0.891 | 164 0.997 | 189 0.997 | 214 0.951
15 0983 | 40 0995 | 65 0987 | 90 0.999 | 115 0.998 | 140 0918 | 165 0.982 | 190 0.988 | 215 0.920
16 0.787 | 41 0998 | 66 0994 | 91 0.987 | 116 0.997 | 141 0.999 | 166 0.999 | 191 0.748 | 216 0.921
17 0984 | 42 0975 | 67 0984 | 92 0.920 | 117 0993 | 142 0.985 | 167 0.978 | 192 0.985 | 217 0.999
18 0930 | 43 0992 | 68 0997 | 93 0.991 | 118 0.981 | 143 0.984 | 168 0919 | 193 0.991 | 218 0.998
19 0939 | 44 0921 | 69 0998 | 94 0.989 | 119 0.998 | 144 0.935 | 169 0.993 | 194 0.920 | 219 0.954

20 0827 | 45 0945 | 70 0943 | 95 0.916 | 120 0.997 | 145 0.947 | 170 0.996 | 195 0.975 | 220 0.994
21 0941 | 46 0993 | 71 0924 | 96 0.987 | 121 0.857 | 146 0.996 | 171 0.998 | 196 0.921 | 221 0.996
22 0930 | 47 0.894 | 72 0997 | 97 0.897 | 122 0.997 | 147 0945 | 172 0.995 | 197 0.883 | 222 0.996
23 0918 | 48 0996 | 73 0997 | 98 0.998 | 123 0.877 | 148 0.924 | 173 0.993 | 198 0.990 | 223 0.987
24 0.883 | 49 0998 | 74 0.996 | 99 0.998 | 124 0.997 | 149 0991 | 174 0.984 | 199 0.984 | 224 0.900
25 0709 | 50 0956 | 75 0.926 | 100 0.986 | 125 0.993 | 150 0.984 | 175 0.999 | 200 0.991 | 225 0.994
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MALRR (X0, AN (V), ZfilbriEih e,
BEATERMERNE, FEVATE: KEFMLATHER Y=
355 350 X—34 539, r=0.999 0, ZPEJEH 0.189~
11.316 pg; FXMHE Y=91 355 X+1 7683, r=
0.999 9, ZMETEH 0.189~11.316 pg: T A g
Y=188 155 X+3 930.6, r=0.999 9, Zk{tiufE
0.197~11.832 pg; AfLAT#HZE Y=167 975 X+
50 456, r=0.999 7, MV 0.269~16.140 pg;
KKHTHH 2 Y=165 527 X+2 424.1, r=0.999 9, kit
Yo 0.189~11.364 pg; REKATEHZR Y=178 940
X+3724.6,r=0.999 9, & V6] 0.227~13.620 pg-
GERRH, HRUES BT N R R4
KR

422 IFEEICRRLE WOMESERFE %S
(S10) EIEFESIL 6 17, B %20 0.125 g, FEEHK
E, AN —E B RPKEEAATAER . B4HE.
T NES. FIATEIR. BRATHAR . RIKATIHER
X, 3% “4.1.57 TR 5l g A v, (e
A CEL U 25 A T I s AR R, T IR R
W3 & RSD, @R IKEGAMATIHER. B4R
FHE AR FAALATAER . BRATAER . FERATE R
SERIINEERICR 258 99.0% 99.0% . 99.2%
99.8%- 100.0%- 99.7%, RSD 73514 0.8%. 0.6%-
0.5%- 0.5%- 0.5%-+ 0.5%, &5 FF A5k YR
[EY/308

423 AMHXEIERFUE E &R N,
AN B MY (A4 SHEMRE (C) RIE L,
FEXT 22 205 I B 34T & s sE I, AT A Saide g —
MNEERH RN, A% 5 HAR A 5
FIREIER T () =(A4JC)(A/C. AN S5HEIE
PR s oA 25 73 = (TS A O Co=(140/(A4s/
Co), WEANXY A AWFYIETR, A NEA

Moy iR LI TEIAR A N RFINZE 2 il it e TR R
Cs NIRRT R IR EE, Co NI 43 5 HE R
WRE, Co NI 43 At it R =R

53 RS B W UR A AR 1. 24 54 10,
15, 20 uL, #EFE, CARKATHAZ NP, HREE AT
AR IER 7, 53R LK 4.
4.2.4 TPETSHVEE S 53025 GEAN ) i SO €
TS % A S AFDOAE IF [R 7 [P RE A, Waters 2695
By LC-20A = 8GR B (RN Agilent Zorbax SB-
C13(250 mm X 4.6 mm, 5 um). Phenomenex Luna C;s
(250 mmX4.6 mm, 5 pm). TA% Capcell Pak
Cis-MGII (250 mm X 4.6 mm, 5 pm) EifA: A%
KIER TR, 53R WAE 5. SR BN =R
TR CE0 T ASC R B A o A G AR T PR TG Y 3 R
4.2.5 FRZE S CABIER e g ki A7
SERUE—I Z VLN RT3 ZA A
S AR B AR AR B E) 22 2 B e HAT, AR AR B AE 2
RELE QAMS H1 R 2 18191, A 05 52 25 4H 5%
AFCH A B3 {ELFE AN 5] it R €8 B ASCRIAR ) R € 1 A v
EDNE, ERIE 6. FRHAMM RN RIMES
YRR, RSD BI/NT 5%, KEEMRTHER. AH
HE FHNE. SATiHER. FRRATH R
SR BE ] 23 5904 054 0.55. 0.73. 0.80. 1.18.
42.6 HIEFEREWDSEMELSR 75 0kEE
W BT 5% HE IR S 2 5 9 S1~S10 B ELTER
10 #AE S HR “4.2.37 TUR Tl & A s, o
RS B AR AV 10 L, RN A
WAL, S E A “4.1.37 Wi, SRHAMRENE &
TR A KGR TTEHE. A4 E BT A,
FALRTRHER . RERATIHER S M &=, HHE
S AT SR, SRIE 7. H—
W2 VL B AMRE Pl AR B L TE R 5 Flp s 5 &2

F4 LUBEHAREARGHER S MEERLRIHRER T

Table 4 Calibration factors for remaining five coumarin components using imperatorin as internal standard

BEFEARFR /UL S wass ks s i sz I s [ sz [ iz

1 1.230 1.901 0.947 1.154 1.076
2 1.220 1.911 0.937 1.164 1.086
5 1.220 1.922 0.967 1.144 1.056
10 1.230 1.912 0.946 1.159 1.075
15 1.225 1.930 0.949 1.151 1.079
20 1.210 1.942 0.948 1.152 1.070
Ty 1.223 1.920 0.949 1.154 1.074
RSD/% 0.6 0.8 1.0 0.6 0.9
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Table S Relative correction factors in different high performance liquid chromatographs and columns

& i Suwamzikarwims  fummeanng  vamsmeion L wamsieimef wimessin
Waters2695 L% Capeell Pak C1s-MGII 1.221 1.911 0.946 1.155 1.076
Agilent Zorbax SB-Cis 1.252 1.909 0.957 1.144 1.059
Phenomenex Luna Cis 1.239 1.919 0.945 1.155 1.074
B LC-20A A3 Capceell Pak Cis-MGII 1216 1.912 0.955 1.162 1.071
Agilent Zorbax SB-Cis 1210 1.922 0.961 1.153 1.068
Phenomenex Luna Cis 1.233 1.915 0.952 1.142 1.082
PHME 1.228 1.918 0.953 1.152 1.072
RSD/% 0.7 0.1 0.5 0.8 0.4
< 6  TREMUEFFNEIEHEMEXT R EE I 8] LR
Table 6 Relative retention time determined by different instruments and columns
(e T HHX R B I [8)
KEEMFTAR AMAR BTN AHETHE RRAETHEER
Waters2695 %A= Capeell Pak C1s-MGII 0.541 0.552 0.719 0.798 1.185
Agilent Zorbax SB-Cis 0.534 0.541 0.711 0.781 1.179
Phenomenex Luna Cis 0.529 0.532 0.708 0.785 1.176
5 LC-20A #t A Capeell Pak C1s-MGII 0.536 0.545 0.722 0.783 1.189
Agilent Zorbax SB-Cis 0.525 0.558 0.737 0.808 1.193
Phenomenex Luna Cis 0.549 0.555 0.734 0.804 1.198
P 0.545 0.554 0.727 0.801 1.192
RSD/% 1.0 0.4 1.5 0.5 0.8

=17
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Table 7 Content determination of ADR by QAMS and ESM

o BRI 2/ K AT R (mgg ) BZAE(mgrg") Db P ABE(mgg") AMLATHIR/(mge™")  FREKATHIR/(mgg™)
=)

(mgg™") —WEIHE  IMmE —WEBVHE SRk —WZIRE SMRE —ZPHE MRk —Z1RHE Sk
S1 0.209 0.023 0.024 0.011 0.012 0.011 0.011 0.034 0.035 0.027 0.028
S2 0.224 0.017 0.018 0.014 0.014 0.012 0.012 0.066 0.067 0.057 0.057
S3 0.231 0.054 0.054 0.011 0.011 0.022 0.021 0.032 0.031 0.032 0.032
S4 0.255 0.051 0.053 0.032 0.033 0.018 0.018 0.027 0.027 0.025 0.026
S5 0.247 0.029 0.026 0.021 0.020 0.015 0.015 0.031 0.033 0.028 0.029
S6 0.263 0.019 0.017 0.014 0.015 0.021 0.020 0.041 0.040 0.035 0.035
S7 0.245 0.012 0.011 0.017 0.017 0.015 0.016 0.038 0.038 0.031 0.031
S8 0.306 0.029 0.029 0.021 0.022 0.017 0.017 0.035 0.035 0.037 0.038
S9 0.266 0.021 0.019 0.018 0.018 0.018 0.019 0.031 0.032 0.045 0.045
S10  0.259 0.026 0.025 0.025 0.025 0.014 0.014 0.041 0.042 0.027 0.027

B2, R DB VHEAE AR 2 Fabs o) i &

DU o A P47 1.
BATEHN RN

5
5.1

HIEZAMRIR R FERNRE -

I AR U 6 A IR T 3 b B

%

Fiff

FELLN FEFE RS, (1) 457, R g e
7L, T3 SOk EH Elts, JUIH SR EIER
K, 9 HEIK SO R B SR i, 8 HEIKI SO, 5%
P &1k 500 mg/kg LA b, ik 900 mg/kg, 50
T B RN PR B e A ) e . (2)
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R MAFTCRREEFERINR, R B
WinE &R AAEFETRIREERAE. (3) Hr
R YD ECE PR s T 2 MLBR BEARAE, T RE A PRI
AN IR R R R BB, SRR BOIR IR, N
KA. (4 HERMN, AIERNRH FENE
GUIN L7k, HB 4 et CUATF 78R 665 58 TERR I 1
HIERR M R A, SHAHEZER, Fiix
Bt 9 3 37 DA PN £ T B VAN 4R b 1R 7 o S A
5.2 FREMKIE TS ATFER IR

SRR AEVEN RS, DONIAT bR AR5
THBON TG, JIEAIAT, REFEATEH]H R4
TR E, SARTHT A AT AH S I E T
— BRI AR R, AR LB ARRMEH
RS, PR, ATD 550 L TEARE S PR BE AT #h 72 5
e, LA INA L R bR . iR
RBAE, @RTERER BRI, fik
WHelE, H—ZIHENE B IER A HE SR
Iy R, A5 AT 3 P AERE e R RIS,
VAR F AT PR E A H] . H A D SR e 19 A4k
ATEAZR . MKATEH RN AT R T RZ R A
IR BRI R PUECSEZG AR, RO e
EHEATES], CRUEZS W .
53 BREEEN

AR ETE VP SIS, S AR5 SRV 9 58
U7 o SRTIN AL = HN Ty A p= s i A2 A A H
Y0 AR B IR . IE R IR
RS E, AWEEMEIT AT . KT
Tt g Hh o UL JoT B i A B I B A 5 R 2 v s
) g A A, 6 TR AR N T ) AT
NHATERERIBE, PREEA A A 22 3.
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