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Comparative study on extraction method of Zuojin Pills
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Abstract: Objective To study Zuojin Pills with different extraction methods and select the best one. Methods To establish the
fingerprints and determination the content of five alkaloids in Zuojin Pills by ultra performance liquid chromatography (UPLC),
compare the water extraction, 70% ethanol extraction, HCl-methanol (1:100) extraction, and semi-bionic extraction according to the
similarity of fingerprints and content of five alkaloids. Results The appearance time of all chromatographic peaks of Zuojin Pills was
within 8 min and 9 common chromatographic peaks were obtained. The linear is stable and peak form is better. The linear relationship
and resolution of the five alkaloids are nice. The similarity of the fingerprints exceed 0.98; The contents of the five alkaloids are much
more different, the content of the five alkaloids in the HCl-methanol sample is the most, however, the least is the water extraction
sample. Conclusion This study shows that the UPLC method is convenient with quick analysis rate. On account of indicated
component quantitative analysis, it could be used to synthetically evaluate the extraction method. HCl-methanol (1:100) extraction
method is the best one.
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TR R AR B BRRR- PR, EhRK
P P ASREUEEO, X AL 4 hu R AR 2 b
I 5E 5 BR R - A e VRO i
SRR R (o a  P
WAH A (ultra performance liquid chromatography,
UPLC) M 5059592: Fl T 26 4 L b AR Bl 52 R F 5 /b
WARTE o PRICASIZGG SR FH A S BE R . 4 B RELE
YREBfG P2 MUK 85 155 5 (1) UPLC B57 204 AL IR 801X i
PG 5 Bl AR I 52 735, TR DA S0 i A
LR S FiAEBk ) A VAN FR bR, LG A
SAIKSE . T0% CIEHRIG FhIR-HEE (1 1 100D
PRI AR AR RN, A0 70 4 AL HE R U ¥,
N 704 FLIRT R 2% SN R Y. FH B BV A4 o
1 {XEE5HH

ACQUITY ™ 8 iy R0 M €6 1543 ( Waters 28 7] )
KQ—500B Y A wEd L CES Ll A A A PR
AFD; AL 204 BT RF [HERE B -HE R 24X
#e (b HRAT]; LABOROTA 4000 Jight 7k
0 CRBI R .

R /NEED (LS 11073-200609) . hIR 254K
fisk (Hk5 0733-200005) R 7T (HE*5 110732-
200506) FRERECEGL (L5 20080229, R/
BEBR (L5 20080228 10 [ [ 24 S AW ] A
SEFT, RS BIIRT 99.8%. LG AEikal, iR
5 FHIK h MilliQ #E ik, HAh a1 ko dr 2. fir
HIRFEHERERTIYZ 0.22 pm THALJEIE pE I

WOE S RS T AR R s 2, S
N BRI 302 B2 Bt A ZE rh 5B FU T 1 ZINTRIF S B
ME, wiENBREREY ¥E Coptis chinensis
Franch. I T2, REENZHFRMEY Evodia
rutaecarpa (Juss. ) Benth. [T B2 ) 5L,
2 FHEE%R
21 @i

A A Waters Acquity UPLC BEH Cyg A1 (50
mmX2.1 mm, 1.7 um), FEIAHK LIE-0.05%R
KWW, VEBREFE WS 1, HR 22,5 C, #k
347 nm, HEFEE 2 uL (4 EHEHD.
22 REXMEMERESE

K5 2R ICER R /NBERR . RPR 2R AR, SRR T
T ERRBCEN . DRIR/DEERI S =, 2l
B 50 mL HfEH, IGE T ELHE S 30 min, W],

x1 BERRERF
Table 1 Gradient elution program

IS )/min AR E/(mL-min ) ZJ55/% 0.05%BER K58/ %

0 0.40 9 91
1.0 0.40 11 89
1.5 0.25 20 80
4.2 0.25 20 80
4.7 0.40 25 75
6.0 0.40 49 51

e 2%, HK 18.4. 11.6. 12.8. 7.7, 2.3 pg/mL
T A A o 3 ol K B R RS O R i £V 2
mL, B 10 mL B, BIER A IR
2.3 K @IAERAE &

230 AL HUKEIRRT FRECHEGE 12 g, R 2
g, ZB /KN 30 min, PRI 3 K, B 1K
10 5 /KM 1.5 h, 25 2 Ik 8 fist /K420 1 h, 55
3R 6 KL 0.5h. SIF29M, Wan, K
TAHRE . BUREGERE (4T 150 mg £,
H R 2 25 4 S0 mL =i, RIAS 204 k4
PR

232 A NERR-FHIERIC FRPGEE 12 g, R
B 2g, THER-HEE (1:100) $#2H, J5ikFAE L.
233 N T0%LBEHEE FREGEIE 12 g RR
B2 g, 70%LBEEE, J7ikRE b

234 ZE R ERRE (SBE 320 B FREHE
12 g RARHE 2 g, INARIEIRASLIL 3 ¥k, 55 1 JIHIK
L 0.1 mol/L HC1 # pH {4 2.0, 28 2. 3 FIHZKEL
0.1 mol/L NaOH i pH {4 7.0.9.0, HA#AER L.
24 FHEFER

2401 SNERRFEH KGR SRS R 1.
2. 3. 4. SmL % 10 mL S, FEEER, 4,
W B — 52 RG] S VAR 0.22 pm JEMBDERT, &
LM, AZIHRE, sk fabig, DUgH
FUOMPARKR, TR B A AR AR AT R PR, 3
[T (R 2D, #5% HE S S I TR R 2R 1 00 R R AT o
242 KRR A DO A RO,
Bf 2 uL, JELERE S U IR, A S
Rl AR BRI TIAR () RSD fHo 45 3L/ NEERR . L5597
MR, BOERR. FR/NEEGRT) RSD 439000 0.37%.
0.43%. 0.32%. 0.45%. 0.49%.

243 FEMERE KSR/ G KA i
W, FWIAE 0L 24 4. 8. 164 24 h HEREINE, 14
FEDRRIE IR ) RSD . &5 A/ NEERR . B2 50T
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Table 2 Linear equations of five alkaloids

B [R])= 75 & ro PSR/ (ugmL ™
NBERE, Y=8X10° X+23229 0.999 3 1.84~9.20
ZiITE Y=1X107 X+7 442.70.999 8 1.16~5.80
EoyT Y=8X10°X410222 0.999 4 1.28~6.40
WL Y=2X10"X—2172.40.999 7 0.77~3.85
FANEER Y=1X10" X+7268 0.999 6 0.23~1.15

PRI BOER. R/DEERRT) RSD 43514 2.5%-
1.6%- 2.1%- 2.8%- 1.9%, FHHHKMAEIALE 24 h
WS

2.4.4 EIUPERES  PATHIE 208 MK B g
WS Uy, e NEERR . ZoARAR. EIYT. BOERR.
FANBE B, TFEIE RN 2R, B
B LT /N 40 340 RSD 431K 2.5%
3.1%-. 1.8%. 2.6% 2.3%.

2.4.5  FEEISCRIRES  BUZE S AL KERAE L S 1
R 15 mg, REEFRE, 20 I B0 IS A
W, Hl v, HRIE, TR S R ER
B TRl R g R R N BE T 38 R R
99.12%, RSD K 1.3%; #hl& Gy F35[RleR
98.78%, RSD K 1.9%; #hia 25 ms-1- 35 R 2 4
98.34%, RSD A 1.8%; IEM-F 3[Rl 4
97.65%, RSD K 1.6%; R/NEEGHF-35[RI Ry
95.78%, RSD 4 2.2%.

2.5 BYEERELL

53 DR B W AN ) 5 VR B 1) 2 4 AL R it
# 2 uL, A UPLC B4, id3% 8 min PN IH (i
Bl 78 B @ikt T, e e s 9 4.
A 10 S5 VR A 5 B R e i ], LA 1
2.6 IEWENERGE TG

WA RSO 1L 1) 22 42 AL UPLC $r 8 KIS SN
Pl 2K 24 8L 23 D3 S5 Wit R 1 v 2 € FR S0 I D5 AR BLRE D
MARG AR (2004 A), i Sl E AR LR,
Ao RS R, SR e THEA R
T3 e 4 AURE S AR SC 0 2 TR R ARABLRE , &5 S DL
%3,

AR AR A 2 AR B, R B I 1, i
BHRE b BT B 2 Ak 22 B AR BE B . R 1
ATCAEH, A AL ¥ KT 0.98, Bi]
Fe s AN FTTEAEUE SR I &2 gy
PELL R bR AL
27 HERPEZEYEAINE

r T T T T T T 1

0 1.16 232 3.48 4.64 5.80 9.96 8.12

0 1.16 232 3.48 4.64 5.80 9.96 8.12
¢t/ min

SI-ZKIRIN S2-70% LBEHIR  S3-FhIR- FH BRI

S4- P 4RI R-%T AR SR

4-R/NEEDN 5-ZGMUBL 6-BOERL  7-IR YT 8-/NEERR
S1-water extraction sample S2-70% ethanol extraction sample
S3-HCl-methanol extraction sample S4-semi-bionic extraction sample
R- reference fingerprint

4-epiberberine  5-jateorrhizine 6-coptisine 7-palmatine  8-berberine

1 E&AFREREAZERA (A) MRS
ER& (B) By UPLC $HEIE L
Fig. 1 UPLC characteristic fingerprint of Zuojin Pills
samples with different extraction methods (A)

and mixed reference substances (B)

®3 TRERBAENEE RIS EEREE
Table 3 Similarities among Zuojin Pills with different

extraction methods

PEHUT S1 S2 S3 S4 R
S1 1.000  0.991 0985 0.991  0.990
S2 0.991 1.000 0996 0.998  0.999
S3 0.985 0996 1.000 0.993 0.998
S4 0.991 0998 0.993 1.000 0.998
R 0.990 0.999 0998 0.998 1.000

I3 AR A WOE R, 0.22 um JEREE T,
ETREART, HERE 2 uL, ORI, AR
i S AR R, S5 RN 4. Ted AR
ERR-H PRI, 70% L FEFRIN LA A1 AR BRI
5 P AR TR BAEAE I B 2 s AR IR -
(121000 $EHUH A AR S T, 5 R A h T o &
oKy AKEEFEM R RN AN, AFESEEUOT N
e ARE S, AH AR R ) 2 AR O, JLrh
R T /N BT 1, 2 2 /N B A 1 i e A 1) e R R - Y
BEPREUAIRE s T YT Z9MRAR. IR F i
KNI 70% 2 BEHRBURIRE
3 i

5 HPLC ik, ASZE KA UPLC 75K K4
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F4 FREIRBAZHNESAT S HEMBHNELER (n=3)
Table 4 Determination of five alkaloids in Zuojin Pills with different extraction methods (n = 3)
. i 40 %
$RET i ‘ e \
ZINEE EEyT 2R EpURY R/ NEER P58y
70% L IEHE L 5.386 1.319 0.388 1.140 0.935 9.168
R TR 5.921 1.306 0.288 1.092 1.306 9.913
A AL 4.595 1.072 0.212 0.792 0.702 7.373
TRERIK 3.686 0.875 0.158 0.674 0.610 6.003
BT SIATIRNED, b THERER, W TWORIGRE: H 1S) B R BE % SR e Gl IROER T

sk 3
HE

UPLC R 5 Sy B T HPLC!,
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F 8 A 4 e 25— R A R R AR 6 £ 1 A e 1 45
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ANBERH LA B2 3 5t I IR 23 B RS IR K . AL
h22.5 CW, P ESFELF, FEEFRL, WIRRLF; 4
FEEL T 23 CCIF, X 4 R SR HME S
ASZER A UPLC 857 T 264 FLI i 0 LA
Ko 5 BRI I e ik, TR SR TR A 4
FLIASFIFEHC T 20T T LR, AN e 2o 4
BRI T2 e NEAFTERUS, %
TEHUI I Fir SIS 28 25 (05 i SO AR BLRE VP
ARG ATV, MRIEE>0.98, FKIAEEEET 4
M) 2 4 R I S A2 B R A A R o (BTl 5
R AED IS 45 R o ShIR-HTEE (11 100) $¢
U >70% OBEHEE > P A i > 7K 2, BL 5 Fif
AR ) S AR A PPN FR AR, I ERR-FHIECL 2 100D
PR G AL TR T oA, 3 Fh 7k SRR A e
HH 32040 AL R AR 0, — e DL 2R A i R s
EAE, W LOE A smmtt, M5SR4 5E, B
Ak, SN T MRS . BEREE R, $RHEL
TIEATE],  Fe g P B 808 S A DR ) B A 22
IRK, X 2 e o i B ILIG RYT 2%, P LML $2
W7k, ERUETR 25 50797 AU R A
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