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W E BN A ERSE GRStk T a6 Z R &3 (HPLC) S8 5 B 2 % RSN E 7 ik, A Z4H &
T AP 0GRS W R R FRABMEIE . iR R HPLC R 32 5 12 3h 3k 3% vH I BR RA=AE 35 09 35 S B 38 | SF AT ARIUE SR i 2 0 35
N, RJE 3 Ao A 0 B B R A0 AR BB SR AR R SRR 3R ER ZAAR AR BT RS B B AR AR B I T 6 - 1T SLBR T
F B LFARTEEMNE, R 12BH ISR AEGAAEY KT 0.960; 472 & 17 MEA% F5NT L b 9 AME,
55 g B AR R ZAoAR B BRS R A Ao BEAR BRER SRR M R AR R D BEAR LR T 67 -ITALBE AT R, A
ELER IR, 12P M0 ¥ 5 2 a0 R Z A0 3RS iR AR R BEAR B AR BH AR T R BRI BEAR LR & B VT 67 - [T ALEE
Rk B =23 A 99 E 3 A1 28 0.044~0.091,0.908~1.698 ,0.325~0.549 ,0.163~0.287.,0.103~0.172 .0.712~0.952 ,
1.185~1.843.,0.341~0.598.,0.228~0.405,0.050~0.091 mg/g, £5it @ 56y HPLCIE L BH#EE % maa e 77 ke (T4, 7T
S TR RAZ 6 TR AR ) R BN RS R AR BRI
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Study on HPLC fingerprint and multi-component determination of Ziziphus jujuba stir-fried with Coptis
chinensis juice from Longsha Medical School

QIN Ping"*, LU Yingying', ZHANG Wenming', FENG Zifang', GU Lihong', XIA Chenjie', HU Minmin',
CHEN Xiaowei', LU Tulin’, ZHANG Yiting', BIAN Zhenhua' (1. Dept. of Pharmacy, Wuxi Hospital of
Jiangsu Wuxi 214071, China; 2. Branch of Longsha Medical School, Jiangsu
Provincial Research Institute of TCM Academic Schools, Jiangsu Wuxi 214071, China; 3. School of Pharmacy,
Nanjing University of Chinese Medicine, Nanjing 210023, China)

Traditional Chinese Medicine,

ABSTRACT OBJECTIVE To establish a high-performance liquid chromatography (HPLC) fingerprint and a multi-component
content determination method for Ziziphus jujuba stir-fried with Coptis chinensis juice, a characteristic processed product of
Longsha Medical School, and to provide a basis for the inheritance and clinical application of this distinctive variety. METHODS
HPLC method was employed to establish the fingerprints of 12 batches of Z. jujuba stir-fried with C. chinensis juice. Similarity
evaluation and common peak identification were subsequently carried out. Quantitative determination was performed on coclaurine,
magnoflorine, coptisine hydrochloride, epiberberine, jatrorrhizine hydrochloride, spinosin, berberine hydrochloride, palmatine
hydrochloride, 6" -feruloylspinosin, and jujuboside A of samples. RESULTS The fingerprint similarities of all 12 batches of
samples were higher than 0.960. A total of 17 common peaks were calibrated, among which 9 peaks were identified as coclaurine,

magnoflorine, coptisine hydrochloride, epiberberine, jatrorrhizine hydrochloride, spinosin, berberine hydrochloride, palmatine

hydrochloride, and 6 " -feruloylspinosin, respectively. The
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quantitative results showed that the mass
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coclaurine, magnoflorine, coptisine hydrochloride, epiberberine,
jatrorrhizine hydrochloride, spinosin, berberine hydrochloride,
palmatine hydrochloride, 6" -feruloylspinosin, and jujuboside
A in the 12 batches of samples were 0.044-0.091, 0.908-
1.698, 0.325-0.549, 0.163-0.287, 0.103-0.172, 0.712-0.952,
1.185-1.843, 0.341-0.598, 0.228-0.405, and 0.050-0.091 mg/g,
respectively. CONCLUSIONS The established HPLC fingerprint
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and multi-component determination method is stable and reliable, and can provide a basis for the quality standard formulation and

clinical application of Z. jujuba stir-fried with C. chinensis juice.

KEYWORDS Ziziphus jujuba stir-fried with Coptis chinensis juice; Longsha Medical School; fingerprint chromatogram; HPLC

method; processing medicinals with medicinals; content determination; quality control
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(MEIR R (R R S)RF RS R LB E RO T
PRI R T AR 5 K aE 2 1, P[RR A
1RO ZAMZ ), LA BRI e 7, TR0k
TURE RBIL O I B AN TRBUBEUE . FAT, ST
PR W AR [ 25 30) ARSI IS 3, Bk = ¢
— (B PP AR, RO PRRLA = A e o
AA sz B E 20

2R SURTTE R o —Fh 2 B0 Ll Al Y i i s o
AR, BEAS B 41 3t S e o 24 K HCA i s A7 A2
I BRI ATRRAE , C RN [ PR A AR b 2 o 5 A
BT B R M R PR @3S 1, 5 AU
A, 1T AXEAS I O i ) — EPE A P A 2 WL
FINo FULRI, 2258000 5 i E RS X HE AR
AT BT, 5 4 SCRTE I AT SE B R AR
ERIHT LR EAN, ST 2 BRI A AT FETEY
BT AT d 28 1 12 BT IR AR A, SR ]
1 OB €3 (HPLC) 1 (7 HeAi S 8T, I 1 R
ity S 2T AR 22 AE R ER PR B e L /N BE R ER PR 2
AR ST BV 2R R/ INBERR ERIR LD ST 6" - Bl 2R
B R TR AR S R, SR EE T IRA
(BRI AR, Dz il ot B A A A ™ | R4
] Bl AR FH AR R i R A e i e 0 B R €0
S BOAR B HESH0 T BE 2 IR 2 R 25 p AL R )
BRI TG o

1 #F#
1.1 FENE

AHFFE T G 2R 1260 A HPLC A (3£ [H
Agilent 2\ ] ) \HH-8 ARUEY i A5 R /K 7 5 (4 3 XKL B
WA B8 ) . BSA224S-CW BT 43 22 —H1 K- (1
Sartorius 2 1) ) 45
12 FERFS5HH

A2 JETR (35 ASIHB193420, 4l iF =98%) . %/
BER (415 J24HB186173, 4l =98%) Mz ik & (it 5
PO9D11F133853, 4l & =98%) . £k Mk & i% o (it =
JO21B216427, 4l i =98%) 6" -Bu B mEIT 2 15 R (L 5
P04J12S136476, 4 [ =98% ) Xf H& S X0 B L iRg s
YIBHE AT R ) 5 Eh R 25 ik (45 MUST-23121112, 46
B =>98.8%) | & 24 §if (it 5 MUST-23112216, 4fi fif
98.01%) | iR %4~ 2 4F A (4t 5 MUST-23073010, 4l &
99.25% ) %} R S 0 ) S 2 T RE A IR A FRA D
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R LIT (5 110732-201913, 55 85.7%) Eh R/
BER (L5 110713-201714, 554+ 86.7% ) % 1R S 410 [ vh
B S 2 R E F T B o KON RS IR SRK, R L 2
IR R L2 (W R i By B T

B VT IR A b o i v R B o 24 A0 T o (M
il T 205 B R B , AR SCE AN ATE) i i34 1 3 75
TR R A2k R A BRA R (A5 240313) , &0 i
= 1 [ 24 27 350 08 A v 24 DA O B R RHE ) B4
Coptis chinensis Franch. 1) f2 25 ; i@ &~ H i 5 B
&1,

x1 BECHRER

S % 5 P MR &Y
| BB ATRAR 250314 faeld s1
2 TAHAEHESARAR 2025061901 L )
3 M RR SRR ARAT 250920 fR(4 83
4 AT ERRRERAT 24044026 WK s4
5 B ARAR 241109 feld 85
6 THTAAVERROARA 25070902 IIE3 )
7 THIEHEAARAR 2004050703 Wi 87
8 IR A EAHRAA 2004017602 L S8
9 TR R AR HIRAR 250929 N $9

10 AT ESARAR 2005014300 i 810

11 HMAFEEALARAR 250530 pR(4 $10

1 TRV ESEIRA 2026013401 L s12

2 AEEHER
2.1 BANWRBRARNESE

YR 3R 10 Aofox] HEE 5 453 o, i 70% FEY B ) AR
A R R B L 2 e/ NEE R R 2 AR 0T
Bt ERR/INEERR (67 -FTEREEIT M i R ERIR L LT
Fi A B A B 43510k 300, 120,40 .48 ,40.,300 .
300,100,160 .63 wg/mL ARA XS I8 S ERR, 75 FH o
22 HiXRBENHE

WHGET IR AR G =50 29 1 g, K%K
FE B EIEHEE R, A 70% FEE 50 mL, 32 il 4
IR B KU S MBI 2 b, WA, v s i 70%
RSV, B T VR S8, 78 T 5 AR N 70% RIS
fiff 5 RS 2 5 mL AR, N 70% WP R ZI B 55T, 08
o, BREREW, RIFE™,
2.3 EETHBECHIEYLELERR
2.3.1 &

& H Agilent ZORBAX Eclipse XDB-Cis (250 mm X
4.6 mm, 5 pm) @54, DL EE (A) -5 0.1% W52 A1 0.1%
= R KV (B) A Ik sl A i AT B R VR A (0~60
min, 20%A—50%A ; 60~65 min, 50%A—20%A) , Jii
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A 1 mL/min, KM% KK 277 nm, #5788 20 °C, JEFRA
B 10 uls
2.3.2 FEE AL

WU T TR AR (G55 S6) , 2. 2”IﬁT7?
A A A R, 422317 TR (A% S5 R R
FE 61K, LA 2 S OR 2468 25 IR T n] 15 4 20
WA R X6 A5 B 1] 4 RSD A7 0.019%~0.10% , AH %ok 168 1 1
) RSD 47 0.09% ~0.54% , & W J7 ks 2 B LAY
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(R 24608 Jy 2 B 153 0] 15 2% A D AR O B e ]
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0.79%~2.17% , & AL 5 I WAE 2 0 T S 24 h ER
EME RS
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2.3.5  HPLCHELU KIS EE T SARLEE PN

B 12 it 8% T AP R A A (5 S1~S12) , 4333l
P2 2.2 R )7 il AR A, 4 2.3 17T i ok
PEUEREINSE o K 12 HERE S G s A T AR 25 i
Fe o AR LR PEM 2R S8 (2012 ) ), LG5 STARESL Y
%0 2 IR S, d 7 12 1URE 5 1Y HPLC & it 8u Rl i
At R R SC S (R, TEILIE 1, S5 R, 12 b RE LR
grEE bR e 17 A7 5IR A% RS A R (IR &
Xof WS BB R 10 A5 T4 ) RIS EA T L XS S 8 A 94>
AU 53 590 R 5 20 R 22 AR TR | R TR B 4 e /N
Bl ER R 2 AR B 0T R i 3R AR R /NEERR LR L YT
6" B BRMET B i TR LI 20 HBUEE S BT 45 SR
12 LA 5 55 00 e SCRL S A AR ARLEE 433124 0.996 ,0.997
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0.998.0.992, ¥ F 0.960 , 1y FHAS [RIHE VKA i 2 224k
2R — B
24 EHETWBECHIOANRSBESENE
2.4.1 (gL

(1) 5 25068 55 9 A W40 1 &5 2 I A 3% 2% 1) )
“23.17HUF,

(2)FRFA A AR SR R 23,17 W M 4

A, LA 2 (A)-0.19% BEER /K7 (B) R it shAH 251 7

E{%HE(ONQ min, 16%A;9~12 min, 16%A—19%A; 12~
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RIS Ry 203 nm 1A 30 °C 5 $EFEARFA R 10 pL.o
242 LMEXRREFE

HC“2.17 30T AR A 0T RS BEVR, H 709 HP SRR R
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F2 BHAREZEI10NRSHEEARERZLMNESEE

W Oy R GtiiR (pgmL)
B2, V=16 818X—2.288 4 09998 1~4)
A1 =18 497438711 09999 30~300
IR =8 371721077 09995 9.6~120
FNGH Y=14 149593662 0999 6 3.6~48
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0.228~0.405.0.050~0.091 mg/g. v, £hk /N g 1y
Fit i s AR AEBIR Z  SAI S TRAC RT AR
AR A, (H LA £ i UORE A S e AR e R i T
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