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Abstract Objective: To establish the HPLC fingerprints of Sanqgi Yaojiu and to provide a test method for the
consistency of the quality. Methods: The fingerprints of Sanqi Yaojiu were established by HPLC. The analysis was
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(J‘ PA ## 4 &E
performed on a Welch Ultimate XB—C 5 column ( 4.6 mm x 250 mm, 5 um ) with gradient elution of acetonitrile
(A)-0.05% acetic acid solution ( B) ( 0-24 min, 14%A — 20%A ; 24—-40 min, 20%A — 45%A ; 40-50 min,
45%A — 55%A ; 50-70 min, 55%A — 65%A ; 70~75 min, 65%A — 90%A ; 75-90 min, 90%A ). The flow rate

°C. Similarities of 21

batches of Sanqi Yaojiu manufactured in different seasons were evaluated by fingerprint system of traditional Chinese

medicine and the common peaks were identified by HPLC-DAD-Q-Tof ( MS/MS ). Results: HPLC fingerprints of Sanqi

Yaojiu were established and 13 compounds from 18 common peaks were identified as protosappanin B, ferulic acid,

was 1 mL * min”', the detection wavelength was 240 nm and the column temperature was 25

icariin, psoralen, isopsoralen, neobavaisoflavone, bavachin, psoralidin, ligustilide, isobavachalcone, bavachinin A,
bakuchiol and 11-keto—beta—boswellic acid, respectively. The similarities of 21 batches of Sanqi Yaojiu were between

0.994-0.999. Conclusion: The fingerprints of Sanqi Yaojiu established in this paper are instructive to the quality

evaluation.

Keywords: Sanqi Yaojiu; fingerprint; identification of common peaks; LC-MS
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SR (FEILE L), S1-821 W E A a2y
b B3 A B2 B AR 1 T B A A S22~827 S A Al
=L ZGIFE S, S28~S33 Syl — L 25T BIA T 2 bR
( WS3=B-2079-96 ) {fill £ A4 IR 245715
2 HEE4R
2.1 SR S

0, 3% & 1F: % H Welch Ultimate XB—C , (%, 1%
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Tab.1 Sample information
e/ ZFR SFeil Eilns? ik
(No.) ( name ) ('source ) (ot No. ) ( remark )

S1 =-£2431 ( Sanqi Yaojiu ) T8 ( commercially available ) 170406 /
S2 =-E247 ( Sanqi Yaojiu ) T8 (commercially available ) 170501 /
S3 —-L241 ( Sangi Yaojiu ) T8 ( commercially available ) 170502 /
S4 =243 ( Sangi Yaojiu ) 18 ( commercially available ) 170503 /
S5 =-£Z57 ( Sangi Yaojiu ) T8 ( commercially available ) 170601 /
S6 =-£Z57 ( Sanqi Yaojiu ) i ( commercially available ) 170602 /
S7 =-£Z57 ( Sanqi Yaojiu ) 78 ( commercially available ) 170603 /
S8 =-E25 ( Sangi Yaojiu ) 78 ( commercially available ) 170604 /
S9 —-E249 ( Sanqi Yaojiu ) T4 ( commercially available ) 170605 /
S10 =-L2575 ( Sangi Yaojiu ) 14 ( commercially available ) 170606 /
S11 =-E257 ( Sangi Yaojiu ) 14 ( commercially available ) 170703 /
S12 =-E257 ( Sangi Yaojiu ) 14 ( commercially available ) 170805 /
S13 =L 257 ( Sanqi Yaojiu ) T4 ( commercially available ) 170905 /
Si4 —-E2491 ( Sanqi Yaojiu ) 4% ( commercially available ) 171018 /
S15 =-LZ4i ( Sangi Yaojiu ) T8 ( commercially available ) 171112 /
S16 =L Z5iF ( Sangi Yaojiu ) 18 ( commercially available ) 171215 /
S17 =-EZ4i ( Sanqi Yaojiu ) i ( commercially available ) 180102 /
S18 =-EZ47 ( Sanqi Yaojiu ) i 8 ( commercially available ) 180213 /
S19 =-EZ5i ( Sanqi Yaojiu ) i ( commercially available ) 180304 /
$20 —-E24i ( Sanqi Yaojiu ) T8 ( commercially available ) 180404 /
S21 —-E2459 ( Sanqi Yaojiu ) i ( commercially available ) 180405 /
S22 SR =B 2y 941 ( made by ourselves ) Q1801  FHARHLR = L2451

(‘exceptional Sanqi Yaojiu ) (Sanqi Yaojiu without hematoxylon )
823 S =Ly F 41 ( made by ourselves ) Q1802 W AEHUR — LGN

(‘exceptional Sanqi Yaojiu ) (Sanqi Yaojiu without ainsliaea pertyoides )
S24 S =B K%l ( made by ourselves ) Q1803  JII & 2 19 #k bk = L 24 1§ (Sanqi Yaojiu

(exceptional Sanqi Yaojiu ) without ligusticum and agelica )
825 SE =iy H il ( made by ourselves ) Q1804  VEFAEHR = L2

(‘exceptional Sanqi Yaojiu ) (Sanqi Yaojiu without epimedium )
$26 Sw =iy il ( made by ourselves ) Q1805 AMAAREIKR =L 25N

(‘exceptional Sangi Yaojiu ) (Sanqi Yaojiu without psoralea )
$27 W =Ly {1l ( made by ourselves ) Q1806  FLAEBRIK =L 24N

(‘exceptional Sanqi Yaojiu ) (Sanqi Yaojiu without rankincense )
$28 Pk = -£ 2459 ( single—formula wine ) H il ( made by ourselves ) D1801  FRAKEABKZY ( hematoxylon wine )
S29 PR = 2457 (single—formula wine ) il ( made by ourselves ) D1802 W ALK

(ainsliaea pertyoides wine )

S30 HALBR = £ 257 (single~formula wine ) A il ( made by ourselves ) D1803  JII*5EABR G ( ligusticum wine )
S31 Pk = -£ 257 ( single—formula wine ) Al ( made by ourselves ) DI1804  HIFAIRZG (agelica wine )
S$32 R =L 2457 ( single—formula wine ) [ ( made by ourselves ) DI805 V7 BABRZIE (epimedium wine )
$33 HAR =L 257 ( single—formula wine ) [ ( made by ourselves ) DI1806  AMENRHBRZG ( psoralea wine )
S34 B = L2477 ( single—formula wine ) [ %1 ( made by ourselves ) D1807 AL EAPRZG (rankincense wine )
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1 mL * min™", K0 3% K 240 nm, ¥R 25 €, SR
BAAME IR RIETH R T 8 000,

i S5 R LSS 1E B B AR, 4
{0 m/z 100~3 000, T4 BE 350 C, 11 it i
12 L+ min"', 5L 45K ] 241 kPa, BANAT HL T 4 kV, 24
fif LR 175 V, HEFLHLE 65 V, Bli#ERE R 50 V.

2.2 AR A

HU=-E 25T, 25 0.22 um (HALIERESE S, BAE
23 MR

HCRME i 2R 0T At A B, R B O, I 2 B B
I mL AN AR R 40 pg YR, BTG
24 IR
241 AR W S14 SRS R A L 1E
SEHERE 6 IR, DSk A0k I B S AT 25 4 SRS
AL BE A 2R 40 (2012 W) A4, FEAT AR AL, BE 3741t
SRR 25 U R i A AR LB K T 0.99, Ui
HIAS TN 2% B AT
242 FHEVERE  HBUS14 SEEN 6 4y, &k “2.27 T
ARl R e m W e s B = S T S R LA ES I A
TS AT 2548 S AR U A R S8 (2012 i) R
P B TARRL EETEMY, 25 SR R, AU e A A 0
AR R T 0.99, UhIAAS I B Ak AT

243 HEEBE O BS14 SRS, 3 AR,
1E 3 ANA] H )Y s a) k45 <2.27 TR 7 vk il 451t
IS, TS [FIROAE 55 A (41 Agilent 1260
WA TS — JC 2 L HEAE Agilent 1260 W AH €6 i
AU TEIRE ) b fofE I AH ) €0 335 A R AT A I, 3 SR £ 3%
B B S A 2548 SO AL R 45 (2012
Fi) XA, SEAT AR ARLEE PEAY, 45 SR R, 45 U A
il A U A DL RE K T 0.99, 1 B A 2k Hh RDRS 25
RA4r.

244 FWRREME  HUS14 SRS AR
W, 5IFE 0.2.4.8.12,16,24 .48 h # “2.17 Wi N {7,
TSR TN E e T B RS S A TP 2GR 8L
P ARBLRE PRAN 2240 (2012 R B4, BEATHRBLEE B
B, B R AU R T A WA LB KT 099,
VERAHES A RTE 48 h NAUE .
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W, FEBEHR T Horh 18 AN AT WA N FREFE 800, ET
T =-E25 R R e SUEE , WL 2.
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Fig. 1 HPLC fingerprints of 21 batches of Sanqi Yaojiu
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1~18. A 1% ( common peak )
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Fig.2 Reference HPLC fingerprint of Sanqi Yaojiu
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Tab. 2 Ascription of common peaks with medicinal materials in Sanqi Yaojiu HPLC fingerprint

e A e I 7 I W Fr
( peak No. ) ( hematoxylon ) (ainsliaea pertyoides ) ( ligusticum ) ( agelica ) ( epimedium ) ( psoralea ) ( rankincense )

i v

2 v

3 vV

4 v v

5 vV

6 vV

7 vV

8 v

9 v

10 V4

11 V4

12 \ %

13 V4
14 V4

15 V4
16
17 V4
18 \V

1 (note ): 15 [F][& 2 ( the peak number is the same as Fig. 2 )
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(U 4) BEEAETE (i 6) MR 1 (1 7)),
SAMFRRE (W 8 ) FTAME IR SR (i 9),
AR 2O 10) A IR O 1) A

W VA (response value) /%

B 12) AVEIE 2 B2 (15 13) AN EIE A
AR E (0 15 ) MV REER (I 17 ), 11—
—B - ZIFLEMR (18 ), LK 3 3 3,

B3 HEEEE(HERAXNREIITEIE)

36 40 44

t/min

Fig. 3 Identification of common peaks ( have been verified with reference substances )
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Tab.4 Identification of common peaks

s Wy EREN Fiitéf £ Cinformation of MS )
( peak ( component) CAS (‘molecular . - —
No.) formula ) IEBF (ESI) R (ESI)
1 JFEPERAZB 102036-29-3 C6H 605 631 (2M+Na ), 327 (M+Na ), 305 607 (2M-H ), 303 (M-H )
('protosappanin B ) (M+H ), 287 (M+H-H,0 )
4 BIBERER (ferulic acid ) 1135-24-6 C1oH 00, / 193 (M-H)
TELFE (icariin ) 489-32-7 CasHu05 677 (M+H ), 369 735 ( M+CH,CO, ),
( M+H-Hexose—-Deoxyhexose ) 513 (M—H-Hexose ),
367 ( M-~H-Hexose—-Deoxyhexose )
7 AMEHEER (psoralen ) 66-97-7 C, HsO, 187( M+H ) /
8  SAMIHEE (isopsoralene ) 523-50-2 €, H:0; 187 (M+H) /
9 HAMI AR B 41060-15-5 CyoH 50, 323(M+H) 321(M-H)
( neobavaisoflavone )
10 #MEIEH % (bavachin ) 19879-32-4 CaoHi0, 325(M+H) /
11 #MEFIEE (psoralidin ) 18642-23-4 CyoH 605 / 335(M-H)
12 FEARMNE (ligustilide ) 4431-01-0 C,,H,,0, 213(M+Na), 191 (M+H ) /
13 #MEIR 4% (isobavachalcone ) 20784-50-3 CyoHy0, / 323(M-H)
15 FMEPIR S 19879-30-2 Cy H,0, 669 (2M+H ), 361 ( M+Na ), /
(‘bavachinin A ) 339( M+H )
17 #MEJE® ((+) -bakuchiol ) 10309-37-2 CsH,,0 / 255(M-H)
18 11— Bk - B - ZBEFLER 67416-61-9 CapH,505 557 ( M+COOH ), 535 ( M+Na ), /
(acetyl-11-keto-beta— 513 ( M+H )
boswellic acid )
R B
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254  AFEHER = L2 s a0 BREARUE RS 21 ODS-3 (4.6 mm x 250 mm, 5 pm ) ; 4% 4 3: Thermo

it =2, 4 “2.27 TR Jy kA A L 4
“2.17 WUT A AT AR 10 SR i R 8 RS A
H 248 SORITE AR PPN R S8 (2012 AERR) B0, LA
FRAIE P A A oy o I B3 45 S R i A AR
(L3R 3), 21 4t =L 2590 5 X%t BRFE 2 1S AR RS 43
S 4 0.995.0.995.0.995 . 0.995 . 0.995 . 0.996 ., 0.996
0.999.,0.999.,0.997.0.998.0.995.0.997.0.987 .,
0.995.0.988.,0.996 ., 0.998 ,0.995,0.995,0.994, ] K
T 0.99, T =L 25T i AR E o
3 e
3.1 IS

=G =L TR AMVEIR R AR 21 0k
W ZGBC AT AR, Ak 22 Lo A R A 22 il 25 S 0K
PRI b 2% S PSS BE VR . FR TS BL 4 Jr B 13 43 B
HRIE R TR S AHAR JE R i R B4 O - K
(5:95) S Wl - 7K (10:90 ) RH0 e S50, BET ] 42
32 W 8 = A DA ) 2= S - 7K (90:10) S I
i — 7K (90:10), 25 R BoR , R N - KAVE N3
AFTRE IR A €00 335 U WA A -, 0 8 B2 34, A AT 4
5o B ORE R A € T e Y I A | 4 R A AT K 2% 1 IR
G, DB T AR I A i 59 R X A5 R A,
WEAT R sE ], 25 53R B, KA 0.05% .1 ok
A 0.05% R I 45 €035 0 I8 TE DR 5, 3 3 B85 34
AT, 45 VL B IS ] AR — 35, (EUK H A 0.05% &,
RIS, AR A I A5 14 B R AR E , AR &
Il —0.05% LB i slil AL SFAG EmA aai 5k
32 KB e EE

=L AL Ty R 2R S A B AR R AL
R4 o M 22 il i s A S,
B DRI 2575 SRR S ZEAN R (190~400 nm ) T
(o P, 25 SR, 240 nm B, HPLC (B854 %
T T AR 2E AN, FEER AR, R £ 240 nm
VERFa SR TERIE K .
3.3 ZMIENHE

XAt =LA A TR e SRR . R
FAET, =R 25 R R 2R e N A R L R R
PRI AR, BT AR BN B IR 22 o 2 BRI
3.4 {iEFEEE

Hfm] — R S A, LA 6 A A [R] AL (0 A
[ {7 3% #3 1. Agilent Zorbax Eclipse XDB-C,; ( Analytical
4.6 mm x 250 mm, 5 pm ) ; {A3EFE 2: GL Science Inertsil
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(4.6 mm x 250 mm, 5 pm ) ; A% FE 4: Welch Ultimate
XB-Cg (4.6 mm x 250 mm, 5 pm ) ; {7 3% #5 5: Welch
Xtimate C5( 4.6 mmx 250 mm, 5 pm ) ; 4 3% 4 6:
Achrom Unitary Cs (4.6 mm x 150 mm, 5 pum ) ] X} {8
T B 0 SRS SE ), 45 2R o, AR 4R
TEREX A B A, o, ke 1 Sk
HE 4 X o B LA L, I I T RE I B [ 4
B EEE R 4 B O A, A S AR 4 $5 D
A Ja] BS54 4 [ Weleh XB=Cg (4.6 mm x 1 mm, 5
um ), Phenomenex C 3 (4 mm x 3.0 mm, 5 pm ) | %f 3%
WAy B I D B R 5, % A e (% B o ] s A 428
Je AR B RAT A A 1 2 [RIAR L BE 4K F 0.99,
ol AN IR0 FE R B 1) £ T AT 4 %o 0 1 43 B8 1 0 B
AEBLEE BE M), 25 JEA e £ B8 i R S W T A A e 22 52
A5y B34 R A, 25 Mg 2 [ AR AU KT 0,99,
3.5t

I ] — s i VA R, 5 AN AR AT UL ( 23,25,
27 C) R, &I WER 5325 B B L . 45
7R BEAT R, A AT W R B B [ HE AR AT B 1T
A3 B 1 R, 25 A W 2 T AL 24T 0.99, it
27 AR R R Ao
3.6 FERHELL

B[] — 4 V5 R, 5 B8 AS [R) AT O i (0.98
1.00. 1.02 mL - min™ ) T, 5 347 W 1) 43 5 S AHARLE
ARG 25 R BN, BEE TR T, 45 R 16 AR B
i [ A AR AT 2T, (F 40 B8 B8 AT, A5 Ay W 2 [ AH
RUEHIRTF 0.99, UERHZ 5 A i P R AT
3.7 KRR

B[R] — b 5 VA W, 25 S AN TR A T 4 (238
240,242 nm ), & HA WE R AHDUE RIS, 25
R A B A N R B, A% AT e 2 TR AR LS 38
F0.99, BLEHTZ 5 A P AT
3.8 it ks

AW IEbR E T =L 25 b 18 AN A g, I
X HAA L ST e S e R E T 134
B, ST N AE I E ST AL AR R
5 ANE IR A T VR 25 M Y L R 45 A BRAT RS 1
( WS;-B-2079-96 ), e A & ¥ il = L2l h K £
BET RS, BN, BT = b PRRE R A R R
Ot AR SR AN AT g AR S R AT, TR A I K
%, B A B B e T BRI, iR
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SMESCHRY @GR T ABERRIA . BEE WTTER AR
VNG 3730 DU e ol R LR S Y i e vk £
T W SR E Tk

=R )Tz AR DG TR T
A ARBESER = AE2GE R S S EA T TS, JE X
A H PRI HEAT T 4852 3 07 i ik, R W%k
i FAE R4, Al o, B 25 S, O =L 25T
A= TRt 7 2P R b, R, oy =&
2T N AR B B PO A R SR A

&% 30k
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