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Abstract: Objective To study on changes of active components in Lianzhifan solution (LZF) under different storage conditions,
which may provide a reference for the application and quality improvement of the LZF. Methods HPLC analysis was performed on
Eclipse Agilent Cis column (250 mm X 4.6 mm, 5 um). The gradient elution was performed by the mobile phase consisting of
acetonitrile and 0.1% formic acid aqueous with the flow rate of 1.0 mL/min, the detection wavelength was set at 238 nm, and the
column temperature was 25 °C. A fingerprint analysis method for the chemical composition of LZF was established to analyze the

change of main active components with time under sealed and unsealed storage conditions. Results The precision, stability,
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repeatability and sample recovery of the HPLC fingerprint of LZF were all in accordance with the requirements, and can be used for the
analysis of the chemical constituents of LZF. The similarity values of sample fingerprints and control fingerprints at different time
points under both storage conditions were greater than 0.95; The nine chemical components in LZF were identified by using the
external labeling method and spectral characteristic analysis. The content of alkaloids (columbamine, epiberberine, jatrorrhizine
chloride, coptisine chloride, palmatine chloride, and berberine) did not change significantly under the two storage conditions. However,
the content of the iridoids, genipin-1-pB-D-gentiobioside and geniposide was significantly reduced, and the content of genipin was
increased in the first 3 months but decreased after 3 months. It is speculated that genipin-1-f-D-gentiobioside and geniposide can be
converted to genipin by the enzyme in solution, and genipin may be degraded by other enzymes produced by microorganisms.
Conclusion During the six-month storage period, LZF still has a convert tendency, which may be caused by the action of enzymes
produced by microbes. In order to improve the quality consistency of LZF product, it is recommended to adopt more scientific method
to judge the endpoint and it is better to inactivate enzyme and sterilize after the end of the fermentation processing.

Key words: Lianzhifan solution; storage; alkaloids; iridoids; HPLC; columbamine; epiberberine; jatrorrhizine chloride; coptisine

chloride; palmatine chloride; berberine; genipin-1-B-D-gentiobioside; geniposide; genipin

ENERE R 125815 220080191) MR HFAT
¥ R B (1) = Bt e i 5, SRR 2 4 R AT
i 2 T DT N e AR s R e M, & A8
TR AR &R IER Bw - FALRE. AR
BRIEPEC. BT BARKI, AT e i ST R 18 Jks 1k
B REVER R TR 51697, J7 8083 .
LA B 0 2 BV T o AR/ INBERR . /INBERRR B
A S A AR A A P ORI T 119 32 1 B S
WIHEFH 58P IR RESUNE L S5 P 4 Tk s 7 b &
YU BAG TR . PUMIR RN 98 S 22 P2 H S 14
PERUBY, R RENELA R 0 ZEE TR

IR KT, AR
FETARKMETHZHMRE K. frmac
UESEAEZENR LA R T e 1 e R v BT ) 3 & P A
ZREPEE R, HLE AR ] B3 g s 4, &
B 5 s s m At S E ) RS EmAEK
AR A TG BT A I SIS R AL 27 B AT AR )
Bk, TR L RR A3 R A2 AR ST B A B
Wi SRIMENE AR IR 25 R fs , AR kAT
TR R, A AT ) T AR T Ak
B, WV A IR B A B R AR AN . AR
Zhou ZEUSURIA e SEU I FC R L 43 -4 25 b
TEEETE 4 CHEAF M TR IR REA A . 42
HENEIE R R FH 257778, TR0 B8 E I A F ik
Firf, BRI EN 10 mL, 1257 (100 mL)
Aoy 2 A o BT DATE B3 B i Al ek 72 DA K i A7
REREH, EAERLIA R EE R R SRR
Ak, REIEFE RS REES RN A

RltE, AHEFEAEH HPLC 540 EiEE, WhHE
AT T E T S8 B 38 S i A7 A 2 1 A P B R B 0
Tk s 240 S AT W, DASE R TR 7= G fig A

A H AT I R A O AR R . SR 4
ST A UG VA TR T 25 R A 22 oy AR A
BERRRARIE, AR E SRR R S % .
1 MRS5S
1.1 MRS

MWL Offi%E, #it's 20181002) HPY)IA
R AL T R BEde it . X B 5t e~ R R OURE
(#5 18051408) FIELFR MM (#L5 16041203)
BT A SRR A M BOR A IR ] 6 R i 1
H (S Z-003-170222). ¥ (#t'5 J-028-
1712160 FEPBL O (5 F-029-180929). /)N
BER, (b5 B-064-170818). ThRHEEM (5
Y-024-171216) FHERESIT (L5 Y-156-170227)
FIERER /NBERR, (LS Y-035-160107) 0T RL#R it
SRR R A A DR 2 HPLC A,
JRE AT EUI =98%; ik L. FHEEAIBEER YW
TR R B R A R A A .
12 UBFS5EEF

Agilent 1200 1= G AHELEAY, 3£ E Agilent 2
F]; ESJ220-4B HLFRF, 0.1 mg, JLBHEMEHT
BABRAT]; HKC-40A B HIEVAL, REBRGHE A
AR AR ; Direct-Q 4K, E Millipore
YNGR
2 FESHER
2.1 Y

%K Eclipse Agilent Cig F: (250 mm X 4.6
mm, 5 um); FRBIAN 0. 1% KIEH- L0 B
FEVE: 0~8 min, 5%~15%ZfE; 8~15 min,
15%~18%Z.Ji%; 15~20 min, 18%~20%Z.fi&: 20~
30 min, 20%~25%Z.fE; 30~50 min, 25%~25%
ZERO AP 238 nmi ARFF & 1.0 mL/min;



23

Chinese Traditional and Herbal Drugs %5 50 % % 233§ 20194 12 A

* 5747 -

FEIR 25 °C, #EFERE 10 pL.
22 REXREMIBRHIE

R R B~ RO« A8 T 5Je P
LN OBk FR/NEE . ERERZGART . Eh IR IR
BRRE YT, SRR/ R ER, ETAE
A, R AR VA MR IR E A, i R
4334 0.18 0.18. 0.20. 0.20. 0.30. 0.18. 0.30.
0.30. 0.30 mg/mL WVRA X R GAEE, H 022 um
LR 5, 4% “2.17 TR BEREIE .
2.3 ik mARE &

EENEHUABORRERE S 2 4, A His LD
Ko f, W E T 4 CUKFELRAT, DA
B H A R AR BRI 55 4 B 4
B EE T 4 CUKFAIRAT, DAL e 7)1
B R FRS AR L B8 e
BAE55 04 0.5. 1.0. 1.5, 2.0, 2.5, 3.0, 4.0, 5.0,
6.0 N H (A1~A10. B1~B10) Bt 100 uL, BT
10 mL EJffH, InHEE-ERER (100 @ 1) ¥EHGES %
R MREESY, £ 0.22 pm TFLIERE IR S5, $542.17
T 1l S5 AR SRR 23 A
24 TEZREER

B A —HOENEWLAT (AL, % “237 TR
EAT R 2%, R 9217 BUR Al %A
HESEHERE 6 K, ERIRSUENE, DR /NEER 3 g
(9 FUE) NS, KA g i A XS R B B[] A
FHXTIE T AR RSD /T 3%, 3 B 5 15k 5 B R 17
25 REMER

B % B Ie R [ — il sl (AD), 1%
“2.17 BUR RS %A, 34E 0. 2. 4. 8. 10, 24,
48 h RN E, EsRTRgUEE, DAERER/NBERR g
(9 FUE) NS, KA e ) kXS AR B8 B[] A
FAXFIE AN RSD ¥4/ T 3%, RIS IAE 48
h WARE .
26 EEMER

B A —REDCENTIVA R (A, 3% “2.37 Tk
THEPAT RIS 6 A i, JFi% “2.17 TR &
P, SR FRACENE, DUERRR/INEERR & (9
FUE) NS, K I R I AR X LR B S R AR
XHETH A RSD ¥/ T 3%, RWIZ 7k EE T R IT.
2.7 FRWENEESN SHEUEITFN

B 2 Pl A7 25 A1 T AN [F) it A7 T 1) R e ARV T
FEfh (A1~A10. B1~BI10), % “2.3”7 Wi N Jjji&
IR AT, IF% “2.17 TF i S EEREN

JE, 193] HPLC 2t (B 1), Kefa &l 2
SANERAUZE G2 “ 2t SRS ALV
MRS, AL AL, Bl NS IEEE, A & 5
90.5 ms, KRHZ mRIEE#THBIILE. AR
fifs 47 I5J T R 0% A8 AL YBURE o 5 0 1 i 20 13 T
Be, HEATARLEEVEY, SR WEE 1. 2.

B SR T, 1 2 PP A2 AR AR LA W)
TELE R AR, ASEhid A7 1 S AN S B ot PR AR DL S
BBz, (B SXIRFE SIS A (A LR 35
KT 095, HARF—FE.

2.8 EHRWNABRPEEGRILEIEHLEFIEA

MR O SCERIRE P10, SR A RE S AR bR Fa A
VRSB G RE XS AR P 1 2 AL 22 oy i
ITHRIN, HFEIAH 9 Mg, 30 1-5 e Pk
PHXCHEFS . 2-FE FH . 3-508F 4-FEB5 k. 5-
FNEBERG . 6-FRBR 2GRN 7-EhFR B IERN . 8-
TyTAT O-3R MR /INEER, (P 200 Horr, HEVHBG Sl
FNEENY . TRIRZGIRM. MR, R DT
AR /INEEGRIY J& T AR & mUe P RH
XPEE . HEFH. 5eVE T mEEE & .

HE 2-c A&, ERRIER AR EHREME T
6 ™H G, BB IRIHXURE R+ 1 (i s 2%,
I e P g g [ ARG I, Hofd Ak S0 B AR AL

LS S W A10
Ao A A9
A8

) A7

; T A6
. S | |\ S NN P | AS

K A4
, " y ) v , A3
" e Ar e A AR A2

Y | U —. Y

___BI10
B9
B8

| B7

B6

i B3

B4

i e . A B3

o B

B2

TSN P W'Y = _B1

0 10 20 30 40 50 60
t/min

‘
) R || (S

B 1 ERWARIESE (A1~A10) :1ZEH (B1~B10)
figfF A BT IE S B HPLC 3840

Fig. 1 HPLC fingerprint of LZF at different storage time
points under unsealed (A1—A10) and sealed (B1—B10)
storage
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Table 1 Similarity analysis of different time points under unsealed storage of LZF
FE b Al A2 A3 A4 AS A6 A7 A8 A9 Al0 X
Al 1.000 0.996 0.979 0.963 0.950 0.915 0.907 0.905 0.904 0.904 0.958
A2 0.996 1.000 0.991 0.978 0.966 0.940 0.933 0.923 0.927 0.927 0.974
A3 0.979 0.991 1.000 0.995 0.982 0.974 0.969 0.953 0.959 0.959 0.992
A4 0.963 0.978 0.995 1.000 0.991 0.986 0.983 0.976 0.978 0.978 0.998
A5 0.950 0.966 0.982 0.991 1.000 0.984 0.982 0.987 0.987 0.987 0.996
A6 0.915 0.940 0.974 0.986 0.984 1.000 0.999 0.978 0.989 0.989 0.990
A7 0.907 0.933 0.969 0.983 0.982 0.999 1.000 0.982 0.990 0.990 0.987
A8 0.905 0.923 0.953 0.976 0.987 0.978 0.982 1.000 0.992 0.992 0.983
A9 0.904 0.927 0.959 0.978 0.987 0.989 0.990 0.992 1.000 1.000 0.986
Al0 0.904 0.927 0.959 0.978 0.987 0.989 0.990 0.992 1.000 1.000 0.986
payis 0.958 0.974 0.992 0.998 0.996 0.990 0.987 0.983 0.986 0.986 1.000

®2 ERWAREHHERMTAENESOBOES
Table 2 Similarity analysis of different time points under sealed storage of LZF

Ff i Bl B2 B3 B4 BS B6 B7 B8 B9 B10 X
B1 1.000 1.000 0.998 0.991 0.989 0.989 0.965 0.948 0.947 0.946 0.986
B2 1.000 1.000 0.999 0.990 0.989 0.989 0.963 0.948 0.945 0.944 0.986
B3 0.998 0.999 1.000 0.994 0.995 0.995 0.974 0.963 0.960 0.959 0.992
B4 0.991 0.990 0.994 1.000 0.998 0.999 0.991 0.979 0.980 0.979 0.999
BS 0.989 0.989 0.995 0.998 1.000 1.000 0.990 0.984 0.982 0.981 0.999
B6 0.989 0.989 0.995 0.999 1.000 1.000 0.992 0.984 0.983 0.983 1.000
B7 0.965 0.963 0.974 0.991 0.990 0.992 1.000 0.995 0.998 0.997 0.994
B8 0.948 0.948 0.963 0.979 0.984 0.984 0.995 1.000 0.998 0.998 0.987
B9 0.947 0.945 0.960 0.980 0.982 0.983 0.998 0.998 1.000 1.000 0.987
B10 0.946 0.944 0.959 0.979 0.981 0.983 0.997 0.998 1.000 1.000 0.986
Xof HEt 0.986 0.986 0.992 0.999 0.999 1.000 0.994 0.987 0.987 0.986 1.000
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Fig. 2 HPLC fingerprint of mixed control (a), before storage of LZF (b) and after 6 months of unsealed storage (A10, c), and 6

months after sealed storage (B10, d)
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Fig. 3 Changes in content of iridoids (a) and alkaloids (b) in process of LZF unsealed storage
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Fig. 4 Changes in content of iridoids (a) and alkaloids (b) in process of LZS sealed storage
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