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ABSTRACT:. AIM To establish a UHPLC-MS/MS method for the simultaneous content determination of
paeoniflorin, calycosin-7-0-B-D-glucoside, hesperidin, naringin, prim-O-glucosylcimifugin, cimifugin, 4'-0-3-
glucopyranosyl-5-0-methylvisamminol , berberine hydrochloride, palmatine hydrochloride and tetrahydropalmatine
in lyophilized powder of Changji’ an Prescription ( Paeoniae Radix Alba, Atractylodis macrocephalae Rhizoma,
Astragali Radix, etc.). METHODS The analysis of 70% methanol extract of this drug was performed on a 35 °C
thermostatic Phenomenex-C g column (50 mmX2 mm, 5 pwm), with the mobile phase comprising of acetonitrile-
water ( containing 0. 1% formic acid) flowing at 0.7 mL/min in a gradient elution manner, and electrospray
ionization ( ESI') source was adopted in full scanning and selective reaction monitoring ( SRM ) modes.
RESULTS Ten constituents showed good linear relationships within their own ranges (R>=0.998 8), whose
average recoveries were 85.92% —101. 12% with the RSDs of 1. 15% -4.13%. CONCLUSION This simple,
sensitive and stable method can be used for the quality control of Changji’ an Prescription.
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B AN R R 2 A A — B R B B TR
7 PRI N L V5 28 B 2 S 2 B AR I IR IR B8 07, 973K
Wb, SAFEWED, ER, RSN, B
AEGRMZGEIEME . T AATE R AT A A
PUIAR . e i A2 AR Y, M BER
B AR AL, PR, R E A
MU R BLAE BRI ik i ol
10 B R TERRE AT 5-0-H Sk B R B
FERR BRI DR, PLRSEEM,
B ER R /NBERR I TE . B TR, R
HIES R 2 R B B IR SR A
HOIE 7 b~ 2548 . HARNEE 1, #hiR
ANBERR Y T (H R B RO A sy, I HAL
ToHAbARSCH B, R, A 505558 if UHPLC-MS/
MS VA R E J B0 T UR TR i AT 254 . B S
WO AT . B MR FHRRE T THR
. S5-0-HRAE R EF | R/ NEERL . EhR
BT, SRR G, AT R hn iy 2e
FE SR, A B A R R At i 500 A e A
e

INZ= o

1 7

.1 AE  TSQ-Quantum =% AH €15 - = 5 DU
FERT ISR FH Y (L E Accela B K% . ESI B T
T Accela BY H shEFERY) | (RIE S BEOPL (3£
Thermo Fisher 23 7] ) ; Advantage A10 #82i/K &
4t (3% Millipore 23 H]) ; XS205DU YL, 13 B K
S (HHrz—, FEit: Mettler-Toledo A ) 5 HIR
By PEER (RIS (R E R AR .
1.2 &KAL5HH HBEH (HS5 C-006-180216)
5-0-FELHEST B oK B (4645 J-002-170731) . JF
JFEE (L5 S-007-170426) Xt HR 5k 2410 T T 3t 2%
BAMFEARAR; B EWEHHET (it
5 AF8060408) . ATEYTY (L5 AF9030313) | JHiR
A (5 AF9012102) ., R /N BEG (It 5
AF8062709) . Ml (4lt5 AF9072221) . #hiigt
YT (#t5 AF9102703) ., LM R 2 & (#t 5
AF8111993) X & b B0 T il #1035 3 A= W R A FR
]y SRS JE S 0 T o R 24 R ST
Be, #t5 110775-201405, DL | X BR 5 4 3 1 =
98.0% ., Mtk %I P& 25 AR R B F T N B 24
KR —MBERE 25, RERAKRE LRET

IEMh, 434, BAREEWEEL 1 Wl L,
R A ke, W T8 Merck 24 H]
®1 BRRER

Tab.1 Information of various decoction pieces

thzh KU W&
SS] S W ()
AR HL WO (BRED)
HE TR R ()
I Hw o ()
e b W (4)
B AL LEy/ AN Yo (4)
ey IIFR W (4)
TR HL PR (D
i mi W (4)
733 IR o (4)
14y )i Wh(4)
et Wt W (&)
S A R (4)
2 AEEHER

2.1 &%  Phenomenex-C (0% (2 mmx
50 mm, 5 um); WEIFHLNE (A) K (% 0.1%
HER) (B), BEFEEVEML(0~2.0 min, 5% A; 2.0~
3.0 min, 5% ~30% A; 3.0 ~ 4.0 min, 30% A;
4.0~5.0 min, 30% ~95%A; 5.0~5.5 min, 95% ~
5%A; 5.5~7.0 min, 5% A), HERIEFERTLL 5% A
HOFA 15 ming ABUR R 0. 7 mL/min; FEIE35 °C;
PR 10 plL,

2.2 B WSS E TR (ESD), BiZHE
3000V (FAaEF),. 3500V (EET); X
(N,) H7130 psi (1 psi=0.133 kPa); %< (Ar)
JE 7710 psi; JRALEIREE 350 °C; B P IRE
300 C; %, ®wEHEFWN (SRM) &, 1E
AR EER, FOESELE 2, AiEEWLE 1,

x2 BRSBRIESH
Tab.2 MS parameters for various constituents

R TEAE WE

oy m/z HHE/V  fE/eV ’ min
SERED 525.0~449.1 106 21 - 3,18
BETEM AT 447.0~284.9 112 25 + 3.32
R A 609.0~300.9 132 20 - 3.50
il K H 579.0~271.0 143 34 - 3.45
TR AT 469.0~306.9 110 30 + 3.21
TR 307.0~259.0 94 32 + 3.35
5-0-H EELGETBR B4 453.0~290.9 109 22 +3.40
ER R /N BE AR 336.0~320.5 125 29 + 3.32
FHRE T 352.0~336.1 108 31 + 3.28
HEHR O FR 356.0~192.0 99 24 + 3.16
HAABUI ( IR ) 286.0~201.0 100 21 + 5.00
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1L AT 2. EERREENEANT 3. BT 4 fEHE S FRET 6. FUKRE 7. 5-0-HIEL4ERDREET 8. bR
ANBEGE 9. ERMRTLEYT 10, EHIRLE 11 SIHIL (WER)
1. paeoniflorin 2. calycosin-7-0-B-D-glucoside 3. hesperidin 4. naringin 5. prim-O-glucosylcimifugin 6. cimifugin 7. 4'-0-B-
glucopyranosyl-5-0-methylvisamminol 8. berberine hydrochloride 9. palmatine hydrochloride 10. tetrahydropalmatine 11. piperine
(internal standard )
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Fig. 1 Extracted ion current chromatograms of various constituents
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2.3 RS, AARERE S KBRS
EBRFEMAAEE ., BEHE, fhkH ., FRER
T, FHRE . 5-0-H B2 Br B R By . $h iR /) B
B, FRER SV, EEAR R IO IR
W, OF EE > B R 345, 211, 248, 260, 282,
262, 234 242, 245, 325, 114 pg/mL V7% WK,
BT 4 COKFET R B RAT . 70 DA B IR E R ) B
mmidE, WHERBEE 10, 1 pg/ml B, BN
15 10 pe/mL WK, #5H.

2.4 B SEERAE WA, A
4 fE R B Al K2 U 30 min, PR W S /N K R 2
40 min, FUELHWL, 25N 3 A AK A B S /N
KL 30 min, UE 25U, WA IT A 2
MR, -80 C NIRAE, Hedfk THLERAE S LR T8 (it
53914 CJA20180101, CJA20180301, CJA20180401),

15253514 20.0% | 19.40% . 18.98% , —20 °C F 1%
R, BB E TR TR 0.5 g, BETH
FEFETEI R, FEEIMA 10 we/mL WARAERK T mL,
70% PEE9 mL, FRaEFia, A (hEE300 W, M
R 40 kHz) HEHL 30 min, A4, 70% HEEAD 2 K
B &, 3 000 v/min &0 10 min, B FWE W, o
0.22 pum fUALUEME, AHERIC 1.0 mL 38, & T
10 mLEffir, WEESRZIE, B,

2.5 FHEFHEK

2.5.1 &KMXRZH FEHWI “2.3" HFXf
MRV IS &, W EER A R, A WAR I TRIR
5Y, A5 RGN PR R bR e 2 TAEW ., AR
By 5 AR T AL ECA AR AR (Y), RR AR 4y
i B O B ARAR (X)) #EATIRIE, Z5R L 3,
AIHIES AT R4S FE N R AT,

R3I BHRSKEXER

Tab.3 Linear relationships of various constituents

%y B Epryis R? RV (pg-mL™")

AjEtr Y=0.003 1X+0.720 2 0.999 4 1.5~24
B S B A A R Y=0.014 5X+0.210 3 0.999 3 0.02~0. 32
R A Y=0.001 9X-0.042 5 0.999 7 0.525~8.4
Tl 2 1 Y=0.001 3X+0.431 4 0.999 1 1.55~24.8
FHRREH Y=0. 014 3X-0. 648 0.999 3 0.2~3.2
THRRZ Y=0.022 9X+1.642 5 0.999 5 0.055~0. 88
5-0-F S 1T B R A Y=0.038 1X+1.418 9 0.998 8 0.12~1.92
ERTR/NEERR Y=0.004 2X+0. 581 9 0.999 1 0.477 5~7.64
R yT Y=0.011 5X+0.555 4 0.999 1 0.15~2.4
EHRLE Y=0.001 1X+0.000 1 0.999 1 0.055~0. 88

2.5.2 FEWERE OB <2.3” TR X
SRR, AE “2.17 0 2.2 WA T HEREDE 6
W, WASATZ5HF . B I E AT . B,
MR . FHRRRH . FHRER | 5-0- 1 SR 4E 17 B K i
1. AR/ EERE, EhRR e DITAIE SR O R &=
RSD 4351124 1. 21% 1. 88% 1. 78% .2. 17% .2. 03% .
1.32% .2.84% .1.65% .1.92% 2. 36% , %< H{L 28K
R,

2.5.3 EEMERE K% FREE i T
(CJA20180101) 0.5 g, ¥& “2.4” i F J5ikF17
Hil e 6 IR AR, #E “2.17 “2.2” TLKMTF
HEREDNSE , DARATZGT | B8 T i ps T . %
Bt mhH, FHREH . FHRRR . 5-0-H1 4R
BORBEH | $hm/NVEEmd . R 57T, EHHELEK
£ RSD 391 R 2.05% 2. 43% .0.76% 2. 47% .
2.23% ,2.32% .2.52% .2.15% . 1.98% . 1.81% , %
Wz i EE R AT,

2.5.4 FEME B — 4 S TR

(CJA20180101), =i L& 0, 2, 4, 8, 12,
24 hJFTE “2.17 “2.27 T FHEREDE, WA
AT, BE SRR AR . B MR
FHRRZEAF . FHRRER . 5-0-F S4Bk ity | SRR
ANBERS , ERFR LT AEHHER L K F i RSD 435
h2.23% . 1.29% . 1.30% .2.80% .2.53% . 1.68% .
2.96% 2.23% .1.88% .2.05% , 7 WA AE 24 h N
FEME R,
2.5.5 JAEREDCREES BRI B AT A
—JAT K (CJA20180101) 0.25 g, 6y, Ki%
PART B A OE I (AT25H 0.065 9 mg, B+
B HATHEE 0. 001 5 mg, HHHO0.034 9 mg, Hill
11 0.056 8 mg, FHREE ¥ 0.011 5 mg, FFHRHE
0.002 1 mg, 5-0-HHEA4E oK B H 0. 005 8 mg,
R /NEERK 0. 030 4 mg, ERFR YT 0.009 8 mg,
FEHIRLEK 0.001 9 mg), #% “2.47 T ikl
AU A, E “2.17 “2.27 TAE T BEREN
G, TR, G550, AT B R
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Wi R mhE Tt . THRE . FHRE . 5-0-
FHEAE I DR B . BRI/ NEERS . $hiR T 57T, 1
R < R ¥ AR LR 4 ik 89.71%
90. 68% . 86.64% . 85.92% . 88.75% . 92.86% .
95.52% . 101.12% . 98.76% . 86.78% , RSD 437
Ho2.91% . 2.31% ., 1.15% . 1.56% . 1.78% .

2.85% . 3.64% . 4.13% . 3.57% . 2.88% .
2.6 HenaEalE AR RPN R IR GR TR
0.5¢, ¥ “2.47 WUF Ikl & (il s, 1
“2.17 €2.27 WA TFHERENE, A AR, 4
KWK 4,

R4 BRHGENELER (mg/g, n=3)

Tab.4 Results of content determination of various constituents (mg/g, n=3)

. I3 -
B5 CJA20180101 CJAiogoml CJA20180401 FHE
AT 2. 646 2.630 2.601 2.626
B B A A 0. 063 0.054 0.053 0. 057
e R 1. 400 1.369 1.277 1.349
bt Bz 2.394 2.274 2.156 2.275
THIRR T 0. 453 0. 448 0.437 0. 446
THRER 0. 092 0. 087 0.076 0. 085
5-0-F AT B oK 0.230 0. 190 0.213 0.211
LR/ NEEDS, 1.219 1.203 1.192 1.205
HmeEyT 0.394 0.375 0.384 0. 384
HEHR L F 0.078 0.079 0. 080 0.079
3 itig Fh, RO RN i, P, ahIZIT )

3.1 Bl fthinid ARSUEEHRHEL K, HEE-K
(% 0.1% WiR) ., LMK, ZHE-K (% 0.1% H
i) XTI IER I, ZILZIE-K (5 0.1%
FRRR ) Sk Ui 0 AF B oe) o (B i, W Ay, ik
YERTRBIAH
3.2 JRi#AARR R ARSI S A X RS A
S (Full scan) FHIERE T, A ET
HRAE R (ESU), FAR & B
XFFE SRM B HEA T RE S A TR
KA g R B, AT | BT | ml TR
TR TR R A, HAR MR R & R
e W 5 -, BCR FIE T g TRl B 4, DABR LR 45 AR
SYRETESS A S e B AR R, i B R
3.3 BERSARIR L ARSI TR R [E 4R G 7
HEATEAL, 45w o B, 54K 50% R
70% P FHESEGTRE SR ER A E A, IR 70% H R
RO, SOEBEIVE IR BUA R, ok, R T
W 25 S e, 98D RS SRR h 5 R iR
25, ARSLESR BRI AT S I
4 #ig

AL T UHPLC-MS/MS ¥ [a] I 5 ik
IR TR AT 2 | BT IR AR AR
MR FHRRE T, FHRE | 5-0-F EE4ET T
KEEAE | FhFR/NEERL . IR YT EHRLEN
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WE. B @3 /NUEROMRE (S8E., SR, 3% T7%) HPLC FHMERE, JFE 4 filin&i, ik %4
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B RFRE 1.0 mL/ming FEIE 35 °C; ARIIEK 230 nm, SR 13 LR R 13 AN EE N, ARUERT 0.980, 4
BT, EASTT, BARE, BRERERES HERNLEXRRRL (r20.999 9), VB IR 535024 100. 79% |
101.44% . 97.88% . 103.05% , RSD 4355 0.96% . 0.44% . 0.85% . 0.91% . £5it %7 EuEsnnl &g, |E M,
AP TN LA 2 100 IR 0 e o e sl

KA. ANURE D IRIE; HPLC BRAEEE ; R359F; M5, BRE, REER

FESES. RI27.2 XHRFRARG. A XEHS: 1001-1528(2021)09-2307-07

doi: 10. 3969/j.issn.1001-1528. 2021. 09. 006

Establishment of characteristic HPLC chromatograms and determination of four
constituents for Xiao’ er Jiebiao Oral Liquid

WANG Bing',  XIE Ying-ying', XUE Fei',  ZHAI Shi-xu’,  LIN Yong-giang'"
(1. Shandong Provincial Engineering Laboratory for Standard Innovation and Quality Evaluation of Traditional Chinese Medicine, Shandong Provincial

Institute for Food and Drug Control, Jinan 250101, China; 2. Wethai Rensheng Pharmaceutical Group Co., Lid., Jinan 250022, China)

ABSTRACT: AIM To establish characteristic HPLC chromatograms for Xiao’ er Jiebiao Oral Liquid ( Lonicerae
Japonicae Flos, Puerariae lobatae Radix, Arctii Fructus, etc.) and to determine the contents of four constituents.
METHODS The analysis of 50% methanol extract of this drug was performed on a 35 “C thermostatic Agilent

Zorbax Extend-C 4 column (250 mmX4.6 mm, 5 pm), with the mobile phase comprising of acetonitrile-0. 4%
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