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Investigation on Contents and Stability of Three Components of Bazhen Yizhi Mixture

WANG Yingli?, MA Lijuan®, NIU Yang'?, ZHANG Bo'?, LIU Jun*, MA Xueqin'?, HOU Yanhui'?*[1.Department
of Pharmacology, Ningxia Medical University, Yinchuan 750004, China;, 2.Key Laboratory of Hui Ethnic Medicine
Modernization, Ministry of Education(Ningxia Medical University), Yinchuan 750004, China; 3.General Hospital of Ningxia
Medical University, Yinchuan 750004, China; 4.Ningxia Hospital of Traditional Chinese Medicine, Yinchuan 750004, China)

ABSTRACT: OBJECTIVE To investigate the stability of Bazhen Yizhi mixture and to develop a quantitative analysis of
simultaneous determination of liquiritin, liquiritin apioside and hesperidin by single-marker method. METHODS The analysis
of this mixture was performed on HPLC-DAD and by using hesperidin as a standard reference, the relative correction
factors(RCFs) and relative retention time of the other two constituents were measured and calculated. Moreover, comparison of
the difference between the quantitative analysis of multicomponents by single marker(QAMS) and external standard
method(ESM) was used to explore the feasibility of QAMS. Meanwhile, the stability of Bazhen Yizhi mixture was investigated
under high temperature, bright lights, acceleration and long-term room temperature test conditions for its storage conditions and
expiration dating to provide data. RESULTS By methodological study, three constituents showed good linear relationships
within 4.512-108.2, 10.13-101.30, 4.496-107.90 pg-mL~!(>0.999), whose average recoveries were 95.9%—104.7% with the
RSDs of =<3%. The RCFs of liquiritin apioside and liquiritin were calculated by methods validated as 0.49 and 0.38,

respectively. The determination results reflected the good reproducibility of the RCFs in different influence factors. There was no
significant difference between the calculated values by QAMS method and the measured values by ESM. The results of stability
investigation showed that the contents of liquiritin apioside and hesperidin decreased rapidly under high temperature condition
for long time, while liquiritin decreased gently, implied that the storage time of traditional Chinese medicine mixture should not
be too long. CONCLUSION The method applied in this study is accurate, reliable, reproducible, and can be used for the
quality control of Bazhen Yizhi mixture. This mixture should be sealed and stored in a cool place.

KEYWORDS: Bazhen Yizhi mixture; QAMS; liquiritin; hesperidin; liquiritin apioside; stability
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AIFBE . AME KA WD, FEE TR
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RN TR 248, PR bl HAE R E . iR
R, MEZ), KFRMEOM, (PR
o) R CEEGE, IRE, ANRGRSRER, BEETV.
FRHEME, BERerMEFRG, T 55 B )
IRE RN, CARRIE )RR IR, BRAIF5 2007,
M WO, FuAr, R, AR
NS, ZEBA, ELREAM B SRR, ( HARTARED)
FRIL “3HbRS, (07, T RGsR IR HR N Ah 2RO I
FW; RECRBIRM . B . BDED, EELLAAR
TEERG 25 S, R p BRI, DABIE 254 ML Z T,
BA A sk, smAER” Mo, AT ‘R
R . /DS L MR 2T SRR TRYT
A2 W DU S (R T | 253l J 1 4%
hE, HANAEA A A R EE, K
HR iz 2y, BRaeBiRIR A . RE . FAR%
WA, MATERIEZS, MERIR, B s,
PRI E YT ARSETIRE, H R
FR2E A =G oy, 7 ANE S A A ms >
AU ARSI R — I 2k, LIRS R
HZ Y, R AR SRR EL . |
FAPREREH A 3 Ml s, B T AR
AT IR B E M A [k, X5
FEAT T 2GR e YEirgT, I R A F Fn i
SR LA A
1w
1.1 XA

Waters €2695 =R (4151, Waters 2998
LHMKGE I AR, Empower {05 B G AL HE R G (L H
Waters /A H]); CPA225D HLF KF-(FELF)iikl 2~
IESAT IR T s 4 A SR 2y (717K, 3 L, 220 V-
50 Hz, 500 W); YER-201D Jighk 78 & 25 CL X T
ALV BR A D) 200 HFRHETR (FLAE 0.074 mm,
WL BT IE SR HPUER) ),
1.2 iRZ

NEHEAR(TEERNT R EER, it
20190801, 2190802, 20190803 ; KiL#% . %
200 mL), HHEF LS. 111610-201607; 4 .
93.10%) . BEHGES: 110721-201617; £ .
96.10%) X} HR it Y5 I 1 v ) 2 o 24 et A o B 9 e 5
FrH X RS IS . AF8062702; 41iJE>98%)
W H AR AR A R AR . OHEY
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Ry 4l (Fisher Chemical A Fl); KL ER K44l
CREEHT R A, Hib5: 20150512); KA
TR Al K
2 RHEEH#R
2.1 B
2.1.1 XSRS REERECH B T
AT DA SRS R ) B 3 o, o R R AR 1 mL
£ 1.624,1.520, 1.619 mg 45 A5 A% HE S % 457,
(4 CTFHEAIRAT) o F3 LA X B & 1 mL
F5mL &, IMPEEEZE, BRI
W
2.1.2 PRSI AT RS RO S AR Gt
51 20190803)1 mL, & 5SmL Fffif, INHEE
75, Biig,
2.1.3  BAMERESES W E A Hab Ty R AR T
20, AN H DL AN B R R 1 B
W, & “2.1.27 WUT ikl , RIS,
2.2 AR

Waters AH IS RSE, (A% TSK-GEL ODS
(250 mmx4.6 mm, 5 pum); FENAH ZHE-0.1% 1R
WU, BB FEVE (0~12 min, 15%—30% & JiF ;
12~13 min, 30%—15%ZJI ; 13~15 min, 15%Z)i#);
Ko+ 237 nm, i 1| mL-min™', £ 35 C,
HEFER 10 uL.
2.3 LEMEIAE

FEEWEL “2.17 TR IR AW . HEal s
WO VERE W4 10 uL W, FBR “2.27 I
T OTE SRR RERI , s LI 1,

SEOREM, BT, LRMER
24 LMEXRREE

i 2 6 AN [R]R B8E (4 0 R S A, 422 2.2
T G AR RERT I, DA SV B M AR BR (X)),
TR AL FR(D#EATIRIE, Z95RILE 1,

"1 ARDAEXRR

Tab.1 Linear relationships of various constituents

Wi I e
FERFH R =12 620X-17 736 4.512~108.29 0.999 2
A Y=16 349X-9 362 10.13~101.30 0.999 3
At Y=60 926X+3 264.2 4.496~107.90 0.999 3

ZEARM, AR L HR L R
4512~108.29, 10.13~101.30, 4.496~107.90 pg'mL""
AR R
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Fig.1 HPLC chromatograms

A-reference substance of liquiritin apioside, liquiritin and hesperidin; B—testing sample of Bazhen Yizhi mixture; C—negative samples of Bazhen Yizhi
mixture without Glycyrrhizae Radix; D—negative samples of Bazhen Yizhi mixture without Citri Reticulatae Pericarpium; 1-liquiritin apioside; 2—

liquiritin; 3—hesperidin.

2.5 AUEKE R I

B o“2.1.17 BUR AR, #4227 TR
s SRR, LR 6 WK, WA
BT CH T LA SR B A I A RSD 43051k 1.8%,
1.3%, 1.3%, FBERG S R,
2.6 HEE ML

BB B AR S . 20190803)6 17,
2 “2.1.27 WUR ikl il mis i, e ie2.2”
TR A PRI, AR TRE R HE
T DL SRS Jz A7 5 RSD 43910 1.9%,1.1%,0.9%,
R ZIT IR EE MR
2.7 WWRRE MR

B\ AFFEMJEE S 20190803), %
“2.1.27 WUR ikl pba R, R (2.27
TR @& T 0, 2, 4, 6, 8, 10, 12, 24h
PERERIN , AR A REH A L H R DL R
WAL RSD 4330 2.7%, 1.9%, 1.7%, WK

R E AN 22 2021 4F 12 A4 38 45 23 1)

SLVAMAE 24 h INEAETE R
2.8 JInEEENCR IR

KB R E QTR RO 90.58 pgrmL |
HEAF 104.61 pgmL™" | 1T 668.74 pg'mL™)
FIAB B A RS AL S . 20190803)9 4y, Hy
I mL, & 5mL &b, BUTHH SR B
JR Bz 70T BRI B e R R
mimARSHmhSEZI N 151, 111,
0.5: 1 KEHEIMA, & “2.1.27 W FkHlaHhg
PR, FERR “2.27 TUT A EUERERI , 45
R 2,

SRR, MEH R R BERATP
B (n=9) 314 104.7%, 98.9%, 95.9%. RSD
2K 2.8%, 3.0%, 3.0%.

2.9 FHXFAREIE PR F AN B e i) frg ) sz 112

DI Rz 1 2 B8, R “2.47 BT

HHRINRA X RS, R “2.27 TF @k
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%2 BERERBREE@-)
Tab. 2 Results of recovery tests(n=9)

3 2 Fh R WA X AR IE B F A AE X OR A A (n=6)
Tab.3 RCFs and RTTs of 2 components(n=6)

FE - RSD/

gy A AR, AR EeR/
/% %

ug ug ung %

135.87 230.14 102.7
135.87 231.16 103.5
135.87 230.30 102.8

90.58 180.47 99.2

ﬁt*ﬁi_ﬁ 90.58 90.58 186.14 105.5 104.7 2.8
e 90.58 186.31 105.7
45.29 138.89 106.7
45.29 139.75 108.6
45.29 139.34 107.6

156.92 267.46 103.8
156.92 260.22 99.2
156.92 261.94 100.3
104.61 207.84 98.7
HEH  104.61 104.61 207.38 98.2 98.9 3.0
104.61 203.06 94.1
52.31 156.14 98.5
52.31 154.73 95.8

52.31 157.94 101.9

1003.11 1680.78 100.9
1003.11 1654.21 98.2
1003.11 1639.90 96.8
668.74 1299.41 94.3
R 668.74 668.74 1285.28 922 95.9 3.0
668.74 1289.07 92.8
33437 990.72 96.3
334.37 983.07 94.0
334.37 996.48 98.0

SEAFHEREARGIN , 05 3 o Ay e T AR 2 £ PR
], F PRI (D) AQ) 7 AT AR E A 1
FIAHXT R B I] . 255 ILER 3.

L=l 1)
S CS s
R=2 @
)

AR fos BB IEE T, f o
WA ER T, f ASBYKIEHET, G NfF
MW, Co NSRRI IE, 4, hZSIRY)
METT AR, A RO o r i T AR A 3(Q2)
W R ORI 53 () O B IRHIRD 5 R A 2 BRI PR BE
A 1] &

SERRE, M R R R AR X AR R

TR 0.49 F10.38 , AHXT L B B 1] 43514 0.83
F10.89, RSD ¥J<3%.,
2.9.1 RFEZEEERF £ Rgsgm 5T ANFEE
FEIRFR(2, 4, 6, 8, 10 uL)X4% FEUSEIE, 4550
T4, FHH R AH AR AEEAR RS
T RSD #1284 2.7% , FRBIARRISEFEARF 2 Bk
A3 G 2 R
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e ARRFAL IE A AR X £ B8 B ]
e iR AR R PR R R
1 0.49 0.40 0.82 0.89
2 0.50 0.38 0.83 0.89
3 0.51 0.38 0.83 0.89
4 0.48 0.39 0.83 0.89
5 0.49 0.37 0.83 0.89
6 0.49 0.38 0.83 0.89
T 0.49 0.38 0.83 0.89
RSD/% 2.1 2.7 0.5 0.1
2.9.2 AFEEGEHXT AR BT 2k

(TOSOH TSKgel ODS-V, YMC-Pack ODS-A Cig)
XF RIS, S5RILE 4, R R R R
S EFE A A 3% A R A9 A X 7 2 0 22 (relative
average deviation, RADKIK N 2.1%H1 1.4%, #*
AN ] €5 AT 2 o 43 f TG Bk 3 52

®a4 TREHEFXN2 R BNRERT fHFH
Tab. 4 RCFs of 2 components by different factors

ALY izt R HR
NIRRT /UL 2 0.50 0.38
4 0.49 0.36
6 0.47 0.37
8 0.48 0.36
10 0.47 0.38
NGk 7iq TOSOH TSKgel ODS-V 0.49 0.37
YMC-Pack ODS-A Cg 0.47 0.36
ENEPNS Abi1 0.48 0.37
A2 0.49 0.38
AR/ °C 30 0.47 0.38
32 0.50 0.40
35 0.49 0.39
37 0.48 0.37
40 0.50 0.39
AN [E] 9L # /mL - min™! 0.8 0.49 0.38
1.0 0.47 0.37
12 0.49 0.37

293 AFEARXT A ZE8ET 2 A FE AR
XF FEIREN, S5 4, R R
FAEFEARTR R E T B RAD HKIKA 1.3%A
1.0%, FWIARFE NG RT 2 Fssrmy £ 0525500 .
2.9.4 AFFERXT fREm 5T AFEERGO,
32, 35, 37, 40 O fsgm, Z5RUE 4, A
Wi H R A H R EFEAS AR T 09 RSD K
PR 2.4%H1 3.0%, RKUIRFEERXT 2 Fsisri f
TR EH M,
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2.9.5 AFGEXS £ W FE TN
(0.8, 1.0, 1.2 mL-min )Xt fF520M, 45 4,

JrBEH B R H B f (AN R T 1) RSD
MK 2.4% M1 1.6% , FRWIA R FEEXS 2 B i
SICE R
2.10 —MZ ¥ (single marker, QAMS)iE 5 #MRik
(external standard method, ESM){ %= 25 5 Hb 45
BB B E50 3 #rest, it 2 6y, &
ImL, % “2.1.27 WUFJ5 ikl sl im i, 1%
HR“2.27 TR S A FHERER I, 23 512k ] QAMS
IEATESM TR 3 Bl i e, # IR A
Q)i A A XTI 2% (STD mean difference, SMD), %%
RS,

W =W

SMD = x100%

3)
Wyt

RS QAMS EASMTEIME 3 7 ik 4B & B (n=2)

Tab. 5 Contents of 3 constituents by QAMS and ESM

method(n=2)

it B4 QAMS/ug-mL~" ESM/pg-mL~'  SMD/%
FrplH R 112.34 117.19 4.1

20190801  HHH 112.02 112.06 0.1
B et 1507.30 1507.30 0.1

FrplH R 147.62 151.78 2.7
20190802 HHLHF 154.95 154.65 0.2
B et 1439.64 1439.64 0.1

FrAE R 127.03 131.60 35

20190803 HHIHF 149.74 149.19 0.4
BB 1191.61 1191.61 0.1

Z5RERH, AMRIIEYS QAMS TR {HIA 1Y)
RN i 2 X5 <5 %, PR 2 iy 32000 5 4 TG k2 1k
25, B QAMS EMHT AR E &I
BEH R H R A R s R AT .
211 FRUE ki

2.11.1 520 R R
2.11.1.1 &R E B\ EFENGS

20190801)F 40, 60 ‘C 414 Nk & 10d, 4rHI7E 0,

5, 10 d BURE, ##% “2.1.27 TR )7 el s i v
W, & “2.27 BT EGEAIFERE 10 pL &0, %
SOTREH R L OCH R DR R S R AR
LA 2,

gEREH, TERR 40 CA&RMAT, 5 0d 4R
AHEE, 255, 10 RAFPHH = S R0 R R 11.9%,
20.1%, HEFERERDN TR 15.6%, 13.8%, BK
HEEDI R 30.1%, 32.6%; e 60 C4&4:
T, 5 0dXTRAAEL, 555, 10 KPP H RS &
R FE 19.9%, 20.4%, HRH &858 T
12.8%, 9.5%, R & E55] T 33.9%, 35.1%.
21112 oG RHAE BN 8 A A
(5. 20190801)F FEHEGH A 4 500 Ix S50 T HUE
10d, 4397E 0, 5, 10d BURE, #% “2.1.2” WF
Tkl pbal s, FRIR (2.2 T gk A
HEFE 10 pL Al , 2588 H B . H B DL
FHr & aE e, 45 0E 2.

gL, IEEIRERIE 4 500 Ix &1 F, 50d
XTRRZHAR LG, 555, 10 RTHEH & 25 T %
17.0%, 21.0%, H &4 & 8245051 TR 16.7%, 15.1%,
B RS T % 27.9%, 32.1%.
2112 JnERE  HO\BRE AR 3 AR
(20190801, 20190802, 20190803), & Ti & 40 C
T6AH, 40, 1, 2, 3 &6 HKRIHEEE,
& 92127 WUR AR SN AA T, & 2.2
N GBS HEREAR TN, HET R R . H A
T LA AE B A 1) fr i Aefb . S5 LK 3,

SEIRM, TE 40 CrYIEAREM 1, 2, 3, 6
Ao, 50 AXTRBAAM L, 3 HURES A0 H 57
IR R0 6.7%~572%, 7.1%~50.3% ,
11.8%~48.8%, TR & & AR50 3.4%~
29.2%, 1.2%~27.4%, 0.3%~17.2%, EKH&E
FEAR 091 R 22.0%~59.8% , 24.4%~57.9% , 30.8%~
59.7%.

mOLE LA WL
0 #5iE40°C 2.5 1 0 #5iR40°C
0 =ii60°C B O ®i60C
T 15
E
g" 1.0
i)
41 0.5

FRHERE | P HEH
0.15 0 w=iE40°C 0.15
O &i|R60°C
2 010 B 0.10
=] o0
£ £
g i
P 0.05 & 0.05
0:00=6"5100 5100 510 0.00
t/d
2 BHEEFRBRIMKSHEE

Fig.2 Contents of 3 components in stress tests
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Fig. 3 Contents of 3 components in accelerated stability test

2113 KWHAL BU\BRHRE SR 3 #AESEt
5: 20190801, 20190802, 20190803), & TiHk
25 CTF 124H, 4r3lfE 0, 3, 6, 9 & 12 AKH}
BORE, e “2.1.27 TR Jr vk il & sl s %
“2.27 WUT GOSN, B8R H A
H AT DA B ) i A, A5 ULE 4,
R, fEQ5E2) CRKEIRaEN: 3, 6, 9,

12 A, 5 0 AXTREAIAHEL, 3 HEAES s H
BRI R 20.6%~30.6%, 21.0%~35.4%,
19.9%~22.0%, HEFF & &ERRSHN 14.3%~
25.5%, 15.4%~17.5%, 10.7%~18.0%, & ¥
B IEIER 9N 18.7%~27.9%, 33.6%~47.9%,
37.9%~47.3%.
3 Wit
3.1 PRI R

TA%*%Eﬁ¢ H R B K P2 HA 1
22 L HCGEICIC R 2 LR E Y R
%ﬁ%w%mﬁﬂUEm%mﬁﬁi,ﬂﬁhﬂ
feidt, PTLAERR A X, % hE 2 2020 4
m—%,ﬁﬁﬁﬂ%§%MM“ﬁémm"mF
3 LA B RS K VR et iy, i
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SEWRE ) F RIS . B, AWRR LR L
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FEREHEH

B 3t 20190801
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0 #t5: 20190803

e

=

1S
o
i
@

0.00 =

£ E/mg-mL™?!
=}
=3
W
SAC————
6i——+
() = || —
12—
& &/mg-mL™
o o o
> o =
S & o

El4 KHAREHERBRIMETHEE

Fig. 4 Contents of 3 components in long-term stability test
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S, RIA S HE ST A AR XA IE R HER T A
33 REthlE

HEiE NN R, AR AT AN
B, R —TE R #E T BRI, R e
% GO N B L IE S i B T 1 T o 4 o A
Mo L, ARFFFERA HPLC XHZA 7 esEH
FAF L W R AR AT SR I, AR
EME. 40 CHIEIRE T, A ARE, B
PEIR G T HLE 45 (40+2) °C i kAR 784k, I
WAE(30+2) C N, X IR SRR Y 25 W nT A
(25+2) Ciks, TR E M E T &,
TREEYEREIN 20~30 °C, FrLARTIA RN 40 ‘CAFR
FE R R e A s B AT o AT SCHRAR T8 -
B AU B TR R R AR T 23 AR W S
FA N, R RO . BRI S T R AERE
fife, PATERY, M HAEGRKER S, HTH
TR R B0, 7] R BOA UL AR T, S i
%o BRI A R, i R RS K
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