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Establishment of UPLC characteristic chromatogram and component analysis of the volatile oil in the
standard decoction of Qingshang juantong decoction

FAN Zhiying', ZHU Qiangian’, WANG Xiehe’, ZHAI Yanjuan®’, WANG Huimin*, GU Yangxin*, ZHOU Haiqin®,
LU Tulin', ZHANG Kewei', LI Song”(1. School of Pharmacy, Nanjing University of Chinese Medicine, Nanjing
210023, China;2. Jiangyin Tianjiang Pharmaceutical Co., Ltd., Jiangsu Jiangyin 214434, China)

ABSTRACT OBJECTIVE To establish the characteristic chromatogram of the volatile oil in the standard decoction of Qingshang
juantong decoction, and preliminarily infer the main active components of volatile oil that affect the clinical therapeutic effect.
METHODS The volatile oil in the standard decoction of Qingshang juantong decoction was extracted by steam distillation. The
ultra-high performance liquid chromatography (UPLC) characteristic chromatograms of 15 batches of samples were established by
the Similarity Evaluation System of TCM Chromatographic Fingerprint (2012 edition) , and the similarity evaluation was carried
out. The volatile oil of standard decoction was identified by UPLC coupled with quadrupole time-of-flight mass spectrometry
(UPLC-Q-TOF/MS). Then the volatile oil components were analyzed by GC-MS. RESULTS The similarities of UPLC
characteristic chromatograms for volatile oil of 15 batches of Qingshang juantong decoction were between 0.949 and 0.997. A total
of 12 common peaks were obtained. According to the UPLC-Q-TOF/MS, the main components were methyl eugenol, E-ligustilide,
E-butylidenephthalide and so on. A total of 23 components were identified by GC-MS, which were mainly 3, 4, 5-trimethoxy-
methylbenzene, patchouli alcohol, Z-ligustilide and so on. CONCLUSIONS The characteristic chromatograms of the volatile oil in
the standard decoction of Qingshang juantong decoction is established, and it is inferred that methyl eugenol, ligustilide, E-
butylidenephthalide, patchouli alcohol, 3,4, 5-trimethoxy-methylbenzene might be the main active components affecting the clinical
therapeutic effect of the volatile oil of Qingshang juantong decoction.

KEYWORDS Qingshang juantong decoction; classic formula; volatile oil; characteristic chromatogram; chemical constituents
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O3 R RIS AT P9 i AN ATl . 58T UL, AR A
SEPNEE ST T 1 SR 1 b T 50 T A e A £
i (UPLC) A AE 133, I 7] F 8 v 280 A €135 R 16C DU Al
FF AT ] 3% (UPLC-Q-TOF/MS ) I A, ik JH ( GC-
MS) AT AL 7 125 I A I 28 84y, B e i
FEVERE S BRI D2 5 S0 T2 BRI B ot A
PR ST PRI 4
1 ##
1.1 FENE

AHIFSE T F ) 2N A4 Agilent 1290 7 UPLC
1 Agilent 6530 7 ER B PUAR A A7 ] BT 543 .8890A-
7000D 1 GC-MS X (£ [H Agilent 23 7] ) , JI500 %l H1 1K
S (AT RUASTIHER LA ) , ME204 B 7 43 22 —HL 43
BF R RE - TR 24028 (20 ) 45 PR F]], POMEX
AU i 4 s (Ab s b B S g B A IR\ ) |, Milli-
Q"IQ7005 A4l /K Z 4t (. [H Millipore /A 7] ) %
1.2 FEARBSAF

FH T4 19 ) B (445 111642-200301, 210 & >
98.0% ) W [ H [ £ i 24 b R e AF 9 Bt 5 6 11755 A T A KT
18 5 (L5 ST10580120, 41 i >98.0% ) | i A P4 i X i
fi (F1E5- RS04251081 , 4l JiF >98.0%) ¥ [ |- 17 P44
EPEARABRA ] HEE . NG R BERR VKBS TR N
ki, Hax i o e pr el KB4tk

T L 889 1 I FH 25 40 B T b X s T X
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RE . RABENLEL T FRK 15 HEnE L 8 A 4l T ik
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2 FHEEHER
2.1 @EiEEH

% ] Waters CORTECS Cis (100 mm X 2.1 mm, 1.6
pm) L 3ERE , LG (A)-7K (B) Ay 3t shAH A 746 BE U
(0~2 min, 25%A—34%A; 2~13 min, 34%A; 13~15
min, 34%A—35%A; 15~27 min, 35%A; 27~28 min,
35%A—25%A ; 28~32 min, 25%A ) ; ¥ 15~ 30 °C ; K6
PN 235 nm i A 0.3 mL/min; FEEE N 0.5 pl.
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AW FEARYETE T 88 A R R T4, UK 6 £%
PEATHRUEZ R A 2% O 2415 22.38 ¢ 1175 22.38 g
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Sz fE M R ER b K RE ORI REE FRIUR BR =R BN
SI3 WA R B M N AR GRE RN REE FRIUR KE =R A
Sl4 KR ZM OB WE BE AE BN UL g BR =R WREE
SIS R A RE W PO MR R RN REE WRIG RE =R R

11 22.38 g Al 6.72 g JEi 22.38 g i 22.38 g Bi Al
22.38 g BAE 11.22 g &I F 11.22 g FRIPTE A 22.38 g
B 33.60 g 44 22.38 g HHL6.72 g, By (2 4 H i
K, JinK 2 438 mL, ¥230 30 min, 23 5 AT 20 min,
200 H fifi i #gE ks 25 sk 1 896 mL, W 5 FH A&
15 min, 200 H i #agat ; & IF 2 I8, BM15
2.2.2 AR

(DRI B 2.2.17 T F i & 197 i
TFAMEZ I REE RS 2 5 000 mL R B, A B
BEEREORL, AR IR B, F R AR LK
7 T ) S 2 P 220 B A, R ARSI,
PE NPT EFRORAS , P 4 WS ; RAREGES 1
SMA IR g 1 mL, W 21 O HBRJE 2 2 mL &,
FH T8 O BRUE VA B B R MBI P BE , R IROF A
[l — &, IR R 2B 208, 25, RIS b sl A
HEA IR . T WSO A4 & il ORI 100 L,
BT 2 mL I i B R A AT kAT ek
DRV, RIS 25 (i S VA (RS R4 2 ) o

(2) R 2GR R W o il 2.2, 1" T S AR A
Je 7 v % PR 2 B UE T ) R 2.2.2 (1) "I T ik
il A LR 2 L R R
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Dy il 4 4 R SV T, e 2 2.1 I i 2k i
SEHERE 6 IR, DARRUEE 4 B BEAT 1Y 8 S IRl S iR
(S), 1515 5] 45 7 A1F U8 AH X £ B 1) 18] i) RSD 34 <
0.05% FH XTI TE FHL I RSD #4<<0.02% (n=6) , 221 J5 1k
FE 5 R A
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RRE I RE 5 B I [] 4 RSD 19 <<0.039%  FH Yo e 17 FH )
RSD#)<<0.95%(n=06) , KTk EE MR T

) EEtEiRe: . BUE L7 (45 SUIK A, 5
Fi42.2.17 W0 Ik wl A bR A R PR ©2.2.2(1) IR
Jr ikl g 207 AR, B T E IR TCE 0.2.4.8.
12,24 hEBHZ“2. 17T @35 4R REIE o DA 8 516N
Z MRUE (S) , 715515 20 4 RRAE 05 A0 X {7 B B[] % RSD
1 <<0.17% FHXF TR AL RSD 24 <2.95% (n=6) , = 1
HER AR R N ICE 24 h RS T LA
2.3.2  UPLCHFF i 57 S ARUEE PR

B 15 it E i v (45 S1~S15) 1k A, Jof#&
“2.2.17T R A PR TR ©2.2.2(1) IR g
IR AT IR R T, B S 2.1 T g S AR
M ek K, F ek &S A2y @k s a0k iE
AL R G5 (2012 Ji) ), LA S2 4 S I REAE A N
2 M 3% BEE R 5 58 B A 0.1 min, SR FH iR 7 50, oF
1722 35 2 1E A Mark W DT, 7521 15 HERE 5 0 RRAE 1 1%
Rk AR B3 (R) 5 DL RAERAE B3 (R) S 18 1R
15 LS S A R S AR . 25 R oo, L5 5 12
AN 0 5 15 HEAE A A AEABLBE 7 0.949~0.997 Z [a], AH
IR, R ILA L,

F8(S) Fl1
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fiE B
2.3.3  HATIERIH)E

BOE L8898 (45 S2) Tk b, #52.2.17 35 R Jy il
AR, 1542 2.2.2 (1) "I J7 il 2 42 07 (bl
VU O S 09 15 A A0S DTS RS (B ALB
A6 B F BRI AR A 2 1R & 2R A B AR
R #22.2.2(2) 7T J7 vk 28 A B 25 R R R,
F562.2.2(3) "I J7 15 1 48 i 1) 45 BR 2 i 7R At it
Wo B IR 3R, 452,17 TR (a3 S5 1 SRR 22
TH A L 3 B T Y i R R B, W L R AR T 7
FERAMZE AT 12 A4 A7 08 = 2R IE T2 19 IS 268
T A AR R o Horp 1 4 SRR T ETR , 2.3.5,
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7.8 SRR TANSE,1.4.10., 11 12 SR T4 17,1,
9,10 11, 125 W8 T )11 % JETE (A0 YA, PE LA
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TR N AR AN ST R (5 .

360 o,
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&3 E
2.4 UPLC %5 1E B i% & &£ F 1§ 19 UPLC-Q-TOF/MS
£%E
2.4.1 RS A
EGEARAER 2. 17T, A S AT < B R
HL I 55 25 - U8 (ESD) ;108 <R B2 24 300 °C 5 i i o4 8
mL/min; Z5 46285 1 4 35 psi; 1F 85 T T B 404 /L
14000 V, BN H TR 175V AEFLHL R 65 V;
K FH 8 53 e A T M R AR L B far L (m/z) 2Ry 100~
2 000; 554k % 71 5 psis
2.4.2 LR
Be2.2.1(1) 730~ 407 (i i 8 W (45 S2) >R
UPLC-Q-TOF/MS %, 4% “2.4.1" Wi N A5 UERERI , AR 4
TR B 45 G 525 STk AL 24 B0 2 s T s
VIR PR SO ZE Lo A I AT R A o A5 2R
&2,
*x2 FLEEZREZPIELHMERSEFIEUPLC-
Q-TOFMS¥ELHR

5 R Emn A AFA mz(FEFHL)  B%0
| 4498 HfLEER CiHi0, 151,075 3[M+H]' (3]
2 5492 JASSREERE  CHWO 183,101 2[M+H] B
3 131 2,3, 5-=HEHRE CH1.0s 183.100 9] M+H]* B
4 8076 ENEMEF CoHi0; 207.101 SM+H] [
5 9169 FENEAEG Coi0; 209.114 6[M+H] [3]
6 1058 FEAE CHOs 153,054 TM+H] [6]
7 11257 Ak CoHi0s 200.117 O[M+H] M
8 11853 WETHRH CH0, 179.106 IM+H]* 8]
9 12864 FENIEHEEA CoH0; 193,122 4M+] 9]

10 14835 Z-EANE CoH.0, 191.106 9M+H] [10]
1l 090 E-EANE CoH.0; 191.106 7M+H]" [10]

1 %85 E-FTHIERR CoH0, 191.106 6[M+H] (10]

2.5 GC-MSEH#E LB AR EZFIEL MER S
2.5.1 MRS AR

B b 889 v (s S2) KR ##242.2.2(1) "I F 7
A SR AR R R o A WG A I
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100 L, & T 2 mL 25 &, i i i e 01 45, it
HEICKBRRR ALK, RIS
2.5.2 K&t

o 3% FE i HP-5MS B 40 45 4 3% A (30 mX0.25
mm X 0.25 pm) ; FEREE N 1 wl; 20 e 10 1 gERE O
TELIE R 240 °C 5 THER AR T WA IR IR B 70 °C L A4F 1 min,
L5 °C/min F}& % 150 °C f£4F 1 min, #1245 °C/min FF
I % 160 °C R4 2 min, $2 A 2 °C/min FHIE % 180 °C,
1345 1 min, 5 LA 12 °C/min THE % 230 °C f#£4% 4 min;
AN AR PR TR by 240 °C5 B 75 A i F 32
B R (ED s FFRER R 70 eV 35 LR EE Oy 230 °C5 1
5B E A 50~550 amu,
2.5.3 1 SR AR TE A ISR I S BT

We2.5.17 W Bk i M, SR GC-MS ¥, 4%
“2.5.2" T R A4 34T 43 M7, 18 1 Agilent MassHunter
Qualitative Analysis 10.0 fk 2% T AE 3 NIST17.L % & K
F NI b SR b 0 R 4 R i b R 8 e 23 g
1, bR 1 82.66%, il 1) Agilent MassHunter Quali-
tative Analysis 10.0 fb 7 T AR ECHE AL B ZR ¢, 4404 1 X
I — A 23 A A AR o i, SRR,
FEACFR A 3,4, 5- WAL PR AR 23
AN, 2 05 P k1Y 9.19% . 19.10% . 21.10%

ZERILF 3.

=3 FLEEEFIREZTTIELZBHERSTH GC-MS £
ELER

g RO ARy pes,
/min al%

1 8380 613171574 067 4R CH0

211269 875531856 095 3,5 HEMRAK GH,.0,

313565 3098351480 337 HfEE CioHi0,

414203 457681539 267 WHTEE C,H0,

517126 84503803.06  9.19 34,5 =HAEAMK CiHi0;

617309 1931662460 210 NI CiHi0;

718727 352645381 038 HiEE Cist0

§ 21247 1822132848 198 HiiE CisH,0

9 20233 66139193 072 A Cistl

10 24036 1278388404 139 (IR,3aR,4R,TR)-1,2,3,30,4,5,6, 70514~ CH
ET-(1-RE )-8

I 4338 5967068220 649 Bt CsH0
12 24789 17553706410 19.00 ik CisHx0
13 25131 856571396 093 Z-THAR C:H:0,
4 25517 4315084702 469 i CsHx0
15 25820 341612142 037 PENIEPIEEA CHi0,
16 27354 2083765539 248 NS CHi0,
1728039 19390352930 2110 Z-EANE CoH.0,
18 28286 768840824 084 SKEW_E CisH0,
1930260 373381219 041 E-SEAmE CoH.0,
20 35430 257934834 028  phenylphosphonic acid, 2,4, 4-trimethylpentyl ethyl ester CygHy,05P

21 36412
2 31576

327437360 036 2-(2-hydroxy-cyclohexylamino -pyridine, N-oxide CiHiN,0,

450758378 049  T-isopropyl-1,1,4a-trimethyl-1,2,3,4,44,9,10,  CyHy
10a-octahydrophenanthrene

B 38899 1548616539 168 MKTE CisHi0s

TEZG; 20244555 35 555 9 )

3 Tt
3.1 SHEMERRAREZFTIEL BRI

TH L S8R 1 SR Ty R 2 e A R T L) $
B, N A T 4 e AR R T 200K 6 435, A AR ifE 17
il #s S HE RIS o R TR IR SR AT X L
TAARHE T ST, DRI ) 2 4 At it v R o S il
FAMEZ A, 4k T PR IBOK B b 1945 A0
3.2 TEMSWAERERE

A5 R F b 24 6000 48 S0 IR 1 A RLUEE IEAN R 4E
(2012 Jz ) ) #fi & UPLC FEAE K] 3 (9 M A 06 | P38 2o
UPLC-Q-TOF/MS JE#FA AT WEFRIN o FH T8 IE B A%
IR VE 9 T AR 1 70 P I oy 1 Y 0
BiniR 2 WP R B BT T e Ak
PEAEIE RS TR RIN 2B A I5E i 5 0] B Lkt
F& Nt UPLC FFAE B3 12 4> 7 e v i) 8 50 Sy HY L
T 9T RTINS B A 1SR EEARNE, K
T InA T RAEYG 1 SR AR R R SRS
AHIFFE R UPLC ¥ 3 5718 L 889 1 b 1 1 390 95 T
SAE G A DL GC-MS ¥R 61 L 8898 T b o 45
1 EaY 00 i AR e
3.3 MERHRFEEGMRL
3.3.1 UPLC (i &4thik

ABIF 5 i 9138 3 AN [R] I G (235,245,255 nm)
KB, RN 4 A 235 nm 45 0 1 g A K, £
TS BT o AN ARBIFSE A LA T HBE-0.05% TR
W . ZNE-0.05% B TR W . L -0.1% BE TR W . &

5-0.1% W IRIA I . 2 NE-0.1% VKIS TRYATR . I -7K 6 A

ANV SRR A R 3 7 BB 52, S AR i
B SO B DA, BeBE LG -IK R ASBIFSE (A3 s AH
3.3.2  GC kA A e ) vE B

s LS8R T R IR LU 2%, TR
W BERR T THIR , DA3E 5 25 H R IS o0 1Y) 43 B8 B
YRR, RIS AT H A T ORI RS BEA R (LR LT
IECVE ) B 40 B AR , B e BE T i N (B i K
B B0 B R E A R R o AN AR IR ER T
HP-5 MS.DB WAX . DB1701 i 3 F 5 4045 (4 i 4 19 43
BRI Ak P HP-5 MS BA14E (i
34 HERSHH

AW FE 5 T UPLC FR1E E 3 |, R A UPLC-Q-
TOF/MS ¥EXF 15 #tiE b 8 AR 17 700 45 4 i is 124>
AT T Y% a2 E ke i A
BT (850%) (E-FiA NG (11°516) (E-1E T HA
Bk (12508 ) . i LT i A B R VBUR R
PERM E-BEAR R B LR AR i i 45 i/ 5 E-
E T FEORRAE R AR BRI oy, BA il 2 O A/
FEVE L 8898 T bR 1 745 R T 2y 1) GC-MS Al
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o, R FE AU 3,4, 5- = AL HOR EH K
R Z-EEAR MR, o, 3,4, 5- = HU AL OR A BT
2 VBRI 25 BAE Y, AR B AT LA DU B
Ul Dk okERELL 81 SR I RERYLE IR ™, Z- A
P A Bl AL PR APl 22 BV

25 LT AR R 7 X X AR

FEALBENLZ 7 S TAREZ R A IR ST , 357 /Y UPLC-

Q-TOF/MS .GC-MS 2 UPLC 3 [ 1% 5 1t 43 b7 77 4%

Sy AR 1 LSRR T v R R P A

Gy o TSI AT RIS HED , BT A Iy B N L E-

IE TR SEORER  H AR (3,4, 5- — I AUE 2R e 2

ST b B A AR RIG  TRCR B9 TG R R T

(R B RS FRAREEA B R)
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