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(1. TEHKREERPERR BV EA R, TE /) 750021; 2. TEEKH S K+ %44 5405 T RE A
R, TE R 750021)

WE:BW KRieqlFoREmtnit i RAZRRMEEZMNT L2 TILT FHR D ERS T EHAA Agilent SB -
Cps 2 (250 mm X 4.6 mm, 5 pm) , AFHA8H TH - 0. 1% B8 7% (50:50,V/ V), iRk A 1.0 mL/ min, #0] 3% K 265 nm, Hi8 %
40 C,BEAET A 10 who vA Uk A5 Iy BR H- it B AR B 8% B0 LA 80 A5 b A R RIRR A F K E E, W I 5L
AR B X I WA A G | LR R L2 AT o A R I AR AR, R A L(27) IE BRI 25 A 2 R 45 AT (AHP) ik AR i S A e
LB iE R BB BRI TR E 1.032~103.200 g/ mL(r=0.999 6)7LE A 5 @mmA L £ AR EE Bk E
FMRIE R 09 RSD 3 /T 2. 0%;-F ¥ AR e R A 111, 04%, RSD H1 0. 44%(n = 6) ARk 3R 692 SUF A AL L A A IR 3 o, g
B 2 g, LR 0.5 g, F 205 3 ¢, BoL L85 803 g, Hib 5 g, A MR R 2.5 g, AT E IR 20 g, 1%0 %S T 8L 2847, = LB
B 1 go3 BbhE S 2B BEAR A T34 F 4 0.456 mg/ g, RSD 4 0.33%. 5518 AR ki 2 R SR EREme, 4 R TE, B
FUR MR G R, FEAR L E B, RRl ok, BRIk, bk e s A B L ST A TR e AL

REW A FHIUF H R B B3GR s B s BAT TR

Optimizing the Excipient Ratio of Jinhuang Cream Based on the Analytic Hierarchy Pro-

cess and Orthogonal Design
LUO Shengxia’?,CUI Yonglei'? ,ZHANG Yandi'?,XU Jing"? ,NING Yu'? ,WANG Yanping'~
(1. Ningxia Hospital of Traditional Chinese Medicine and Research Institute of Traditional Chinese Medicine,Yinchuan,Ningxia,China 750021 ;

2. Ningxia Chinese Medicine Preparation Innovation Engineering Technology Research Center,Yinchuan Ningxia,China 750021)
Abstract: Objective To optimize the optimum excipient ratio of Jinhuang Cream. Methods High performance liquid
chromatography (HPLC) was used to determine the content of berberine chloride in Jinhuang Cream. The chromatographic column
was Agilent SB - C 4 column (250 mm X 4.6 mm,5 pm),the mobile phase was acetonitrile — 0. 1 % phosphoric acid solution (50:50,
V/ V),the flow rate was 1.0 mlL / min, the detection wavelength was 264 nm, the column temperature was 40 °C, and the
injection volume was 10 pL. The quality of vaseline, mixed fatty acid glyceride, stearic acid, polysorbate 80, lanolin, glycerol and
laurocapram was taken as the investigation factors, and the comprehensive scores of physical appearance, viscosity, centrifugal test,
cold resistance test, heat resistance test and microscopic observation results were taken as the evaluation indexes. The L, (27)
orthogonal test combined with analytic hierarchy process (AHP) method was used to screen and verify the excipient ratio.
Results The concentration of berberine chloride ranged from 1.032 - 103.200 g / mL showing good linearity with peak area
(r = 0.999 6). The RSDs of precision, stability and repeatability test results were all less than 2.0 %. The average recovery was
111.04% and RSD was 044 % (n = 6).The optimum excipient ratio of Jinhuang Cream was screened as follows:stearic acid 3 g,
mixed fatty acid glyceride 2 g, vaseline 0.5 g, lanolin 3 g, polysorbate 80 3 g, glycerol 5 g, laurocapram 2.5 g, decoction 20 g,
potassium sorbate 1%o of the total mass,and triethanolamine 1 g. The average content of berberine hydrochloride in three batches of
samples was 0.456 mg / g,RSD was 0.33 %. Conclusion The quality standard established by this research method is simple to
operate, and the results are stable and reliable. The orthogonal experiment and AHP method determine that the cream has uniform
and delicate properties, suitable viscosity, no irritation,and easy to apply. The excipient ratio screened in this study can be used to
prepare Jinhuang Cream.

Key words: Jinhuang Cream;berberine chloride;orthogonal test;excipient ratio;analytic hierarchy process
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IRZ I TIRIT KR AR AR 450 tegen 2 AEEER

A RO A 2P R AP RUE DTS AR (Cndl 2.1 SENE

W E) R L AR IS e B R R A 2,101 A

) YR Ak AR B R0 R R R A8 R A R L, 2k S R IR {0 1% 4 . Agilent Zorbax SB - Cq £ (250 mm X
B 5 B ORI S R O, FLRIEPERE B 4.6 mm, 5 wm) s BT : 5 - 0. 1% BRI (50150,

Y3 AR AR IR AN 50 R K o 15 e A ) A ) Ay ot
AHI 5T R HI v 25 82 B2 WA RO8 53 I, R TE 2S5
B ILAR IR T2, 456 )2 53 (AHP) 355X 1F 28 i
55 A5 AT LR PR 2 O E R AR AR LT L
e 1 B 7K A T P L R CRD & e L) L e 1 FLE 7
PG R, A BRI 5] A 5 U R 00 T JE 30 41 3
PN

1 RHG5E

1.1 {¢z8

SC — 3612 BRI 3 550 AL CRE R A3 B 4 A BR 2
A )5 YY B2 Ve R (PEPR T R 7 i 45 ) ; CLSM610
ARG WU (7 B sk FAL AR A PR 7)) L 1260 Infinity
T 72 SO A A (€ [ Agilent 23 F] ) 5 KDM Y H 34
£ (AR B e L PSR AT PR A F] ) s DZKW — A RlfH
T B (R S AR A TR AR ) s RE - 52 AU jiE
B 28 RANC L vl e o A AR B AU ERA R A IR A H ) 5
SHZ - D () B9 PR 7K B28 8 ( R AL S ALAR ) 5
DV215CD B FRA-(SE E Ohaus A ] KGN 0. 01 mg) ;
SQP # By, F- K (£ [ Sartorius 28 H) , KA 0. 1 mg) ;
DK — 98 — Il AU iE 7K i 5 R 28 TR S A PR A
) ) ; KQ — 500D B #5542 i 75 I v v i (B ol e 75 4
54 R F] ) 3 Densito30PX %5 21 (Fii -+ Mettler Toledo
/v F)) s MR Silver Package Ui 1 i $:4% (£ [E Heidolph
NEIDE
1.2 X%

S FLE (7 B IR A 36 X B B e T R AT
el 540512 20240101,20240102.,20240103) 5
KB R 250 (L5 Ky 2308128) B AA X HE 245 41 (L5
2403201 ) 22 X B2 4F (4it45- 2 2311363 ) (A AR XS
W25 44 (AL 5 S 2312150) | J& Ab X BE 25 44 (4L 5 A
2311146) Bk Bz X B2 41 (HiE45-2h 2403324) H %)
WG HF (A5 Ty 2401099) | il K 7 B2 X B 24 41 (415K
D230602) | 111X 250 (HL 5 2 2401176) L R ALH X
WEZ5HE (L4524 2401301) , ¥4 H 7 B RS R 251K 7 A
BEL 2 ] 5 0 R /N B B 6) Rt (0 25 A o o s
Fr L, 15 110713 - 201212, & & = 98%) ; LI FIBE R
1ok ik ali , A iR 180 S M 4k, K R kK o K
B R0 R JRAN BRE CH B AR AR L HE .
RACK R B i, 227 2 Lk FG X B B2 e B8
R AT BE AT 2 0 T HE P40 R IE

V/V) ;¥ 1.0 mL/ min; &% K : 265 nm; £E & -
40 °C;HAE T - 10 Lo BRSO 1R R /)N BE B s 1138 1

AMET 4 000,
2.1.2 BEH &

XoF HE S VR < OGS B3 A, I Sl AR A R
1 mL7%0. 110 5 mg R 2 /INBERR Y X HE 0 o

HER I IBURE A 83. 35 o, FR AN 4 IR 7 I
FEXT & #2 AR i (288 AR RN BRI EIE) ,
90% £ BB WA SR I, O BRI s oAk -, DL 10 4%
1 60% B R AR L2 UK, BIR 1.5 hB -3 R R I
SN AL 4 O TR B MR YA, 8 25 2 250 mL, 1524
PRI . LA EERG AL RS R | H I SRR N
T, = CPEREAE R AT AT 1R A R R H
Bk 8 5 2 7K 3 0 - 7 {6 (HLB) |, 15 7L #5160 FR IBURE )
5.0 g WG BRRE N HE - 0. 1% B2 1 W (45 100 mL
T A R ER4M 0. 1 ¢)50 mL ISR, M (B3 150 W,
A% 40 kHz) A B 40 min, 5%, NG - 0. 1% BEFR I
WEAE 2 50 mL, #84), JEat ISR e, B AS .

PP X L 3 VAR« 4 0 A AL O R T A
R SRR A B i, O e A 3 o 3 Y T 8 T v o B
P R VS R
2.1.3 FkFEHET-9

R4 iE YR AL R % 58 2. 1. 230K 34
WA TG &, 32 2. 1 10 s A b AR 2 L e sk
Tk 2 R IR /N BE B B SO R A B R B KR T
4 000; BT RIS TH0, L Jm e R A R WA 1,

LM R L 2. 12T N A S A TROE B, L
it S AH 1 B R PR /N BE ST MR B 43 5914 0. 100, 0. 080,
0. 040,0. 010,0. 008,0. 004,0. 001 mg/ mL fit Z2 51 %} HE &
10 L, 32 2. 1. 1 A 3 A5 R A i SR e T AR
DR TR /N BE AT TR (X, g / mL) R R AR B | i T L
(V) NP AEAR AT A3 BIH R Y = 214 57X +
41.016(r=0.999 6,n =7) L5 LK, ER R /INEERI Tt 5t
WeFEAE 1. 03 ~ 103. 20 g / mL 78 FBl N 5 06 T FRER 1 6
AR

K 25 BE R 6 - B 2. 1. 2 J00 T X6 B 0 A i 9%
2. 1 VIR A8 55 i Se e FE I AE 6 UK, T SR G T AR o 45
TR R /)N BE BRI T FRAY RSD 4 0. 09% , 3¢ B AN 2545 %5
R

FeE M - BBt s WS =, 40 ) T & IR R R
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28: Tab.2 Index comparison judgment matrixs
2] | L (R A A P R 7
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 /i Y, 1 1/4 1/2 1/2 1/3 1
A Y, 4 1 2 2 4/3 4
A/ mAU
100 Y, 2 1/2 1 1 2/3 2
80
ZSZJ 1 Y, 2 1/2 1 1 2/3 2
23 i Y 3 3/4 3/2 3/2 1 3
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 Y, | 1/4 1/2 1/2 1/3 |
B
A7 mAU 2.2.2 AHP 34 AN 5 AR5 - 17
100 ST o
% 1) 79 79 b 25 WA I A ST
2 PEREW AN IL(Y) REBA B (Y,) (B0l B A R
0

t/ min
0 2 4 6 8

10 12 14 16 18 20 22 24 26 28
C
1. 38R BEA
B. HiXsmigik  C. MBS R SRR
E1 sukEeiLE

1. Berberine chloride

AL X IB SR IE IR

A. Reference solution B. Test solution C. Negative reference solution

Fig.2 HPLC chromatograms
#0,1.5,3,4.5,6,7.5,9 his4% 2. 1. 1 30 F (o 1% &4 F
BN A, 1o S 0 T AR o 445 SRR R /)N B w0 1T R RSD Oy
1.93% (n = 7) , R WL WA I CE 9 h N EEAR

G BURE AL 5 g, 75 2. 1 2 100 F A A IR
Hl o H A BRI 6 0y, 4% 2. 1. 130 T (@35 AR ke
DISE e sRwgeE AR, IR AR IR /N ) 1 1t 25 SR Eh R
INBETE & R RSD N 1.76% (n = 6) , FE WA )5 v 4 1k
RA47.

IR [R5 < BEL 0 B A il i, S 6 1, 20l
TIAAEG o o o e 0 ) B S VA, 2 2. 1. 2 100 At
AT TR & AR AR, B 2. L1 R
TSR E AR DU A, 0 S T B, TR B I i &
TSR IIARE DR A 111, 04% ,RSD 0. 44%(n = 6) .
2.2 RIGIGITH0-14]

2.2.1 HESAKF

RH Lg(27) 1IE38 3, LIFL-EAR(A) TR A BEWER H i
fi (B) AR MR (C) R ILALEE 80(D) EERR (E) L H
(F) RS (G) N HEEH R, LI AN (LI K
AN AR AR B v A PR R ) SR PEAN 48 bR AT 0 L
&1,

1 EZE5KF(g)

Tab.1 Factors and levels

K A B C D E F G
1 0.5 1 2 2 1 5 2
2 1 2 3 3 3 8 3
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(V) T FEIRIR AR (Y,) i PRI 2551 (Ys) L RO
S5R (Vo) AV bR, BT PP LB R W3R 2.
2)FEAR AU RO

ARG A58 AR 0T L B4 4 BRI RELRAE (5 2) AL AT - 2
HEAKX DR BENER R o)

o =+/a, X a, X ay - Xa, (1)

X, m 2K JZ IR B, ay ~ a, 0 9
HER PR (L3 2)

ST AR AR N B0 IR AL R B ) =
0.379 0. .w," =3.037 4 .w;" = 1.0759 . w,” = 1.075 9.
ws'=1.974 1. .ws' =0.379 0.

AKX QRN ER N o,

a)i:a)'i/z w, (2)
=

RN ERZR B 00, =0.047 8.0, =
0.383 5.w;=0.135 8. w, = 0. 135 8 .ws = 0.249 2 ., =
0.047 8,

3)— A g

X B R (CR) = — s E (CD/BEHL—
VLT R (RD AF R i 1 T A9 A R B0 5 6 B Y 458
br, KA CL

Cl=(A,-m)/(m-1) (3)

T m IR G EAREL, A, 2 A 4 11 5 K
TR, SRR BUm = 6B ,RI = 1. 26,

R A K (4) AKX (5) B A, = 6.407 3; 1
Cl=0.0815;CR=CI/RI=0.064 6(CR<0.1) MK
T s — B R B R A R

[ Aw ],
AE—M‘;’ (4)

Aw j(an X wi) (5)

2.2.3 W FESSWAFNFE AR
YIERANPEAN AR 2R 6 D EAR A X, () X,
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Tab. 3 Scoring criteria Tab.5 Results of variance analysis of comprelensive sore
ARk I~5% 6~10% H~15% 16~20% BE #£2F54 AHE % £ Fi P
LR eRR RS EERE R A 83.657 1 83. 657 23.732 >0.05
X, B £ EUTEL By B 46. 320 1 46. 320 13.140  >0.05
Y-I5C)  ARZRURAKYE ARAREANE ARLAERYE  ARURAKYE C 1322.780 1 1322.780 375.257  <0.05
X(55C)  ARZRURAKNE ARAREANE ARLAARLE  ARURAKYE D 10. 058 1 10. 058 2.853  >0.05
Lk, ARIREARORK AREABORE LEXOH- 2% LEKM- E 144. 925 1 144.925 41.113  >0.05
RH4H) 4 H4 F 3.525 1 3.525 1.000  >0.05
X4(— 15°C) \X5(55 °C) \X6(§L?I%]rj(/l\&iéj/}j‘l‘$)ﬂzﬁj\iéjj? G 29.915 1 1 29.91511 8.487  >0.05
#E 3.25 1 3.25

AT, WL 3.X5 8 6 P K PE43:2 000 1/ min
BB 43231 ~ 343 ,2 000 r/min TH] 50234 ~ 643,
2 500 r/min B 2432317 ~ 943 ,2 500 r/min JCH 8532
1110~ 1343,3 000 v/min B2 53231 14 ~ 16 43,3 000 r/min
T B2 17~2047
2.3 RERLE RIS

IEAZ IS5 R, 2R G M R A ST i i
K, WAL HKSE ] 2 B G AR IE AR 1 R
BEGR A & B e M 0. 44 mg / g, HURRIEAZIRG 4, S2h
0.39 mg/ g, M /INEEGR ) 5 ot , B it A e O IE 3SR
55 1,5 iR FIEsCR S 1 A HRE , 22 B MR 52 1
VEIE I 4 W BC 7 e e T AT 0 6 AR PEM F8 bR P4
WEMLZE RN 0, =0.047 8 0w, = 0.383 5.0, =
0.1358.w, = 0. 135 8 w5 = 0. 249 2 .w,s = 0. 047 8.5
LRV LR AT = YV WA 1 Y RIS % 0. 047 8 %
100 + Y, ¥E43 1 Y, 5 KPES> % 0.383 5 x 100 + Y5 353 /
Yy KPES> % 0. 135 8 X 100 + Y, ¥F53 1 Y, B KPES) X
0. 135 8 X 100 + Ys¥F4) / Vs KIF43 x 0. 249 2 x 100 +

E:F, s = 161.00;F,, = 405.00.
Note: Fy os = 161,005 F, o, = 405. 00.

Y PEA3 | Yt REES % 0. 047 8 x 100, H 4 R, 1H , K &
XTSRS R B/ MEIR N C>E>A>B>G>D >
FOWLFR 4) 7 223 W4 AL 3R I, B R R X 4 o 2L A
RAT BEF (P <0.05) WL 5 e 20 e IR &
M AB,C,D EF G, , 15308 H A 4 RHEC He N B R R 3 o, N5
iR HmEE 2 g, LEAK 0.5 g, 5 3 o, BILALEE 80
2 g, Hilh 5 g, AR SN 3 g, B 20 g, 1%0 M T
PR FR AR, = MRl 1 g (5250 vh = B R 1) 1 35
1 g, BRI AN A N 20 o, A IEASIRI % 8448
B ) oI 45 R LB SR IR 3 ST A0, BH B B S R
2.4 ISUELE

23 B3 AL i (20240101 ,20240102,20240103)
5.008 7,5.0125,5.009 6 g, 4% 2. 1.2 i F )5 ¥k il &t
PRV, PR 2. 1 1T (gl S R UERE I A2, 10 SR 0
TR, TR R INEERR 1Y) 15 2 45 SRR R/ NEE R i

x4 EXHEER

Tab.4 orthogonal test results

N A% B B Lot
KI5

A B C D E F G 4% (mg/g) 2 (%)
1 1 1 1 1 1 1 1 0. 44 63.19
2 1 1 1 2 2 2 2 0.22 72. 00
3 1 2 2 1 1 2 2 0. 34 96. 26
4 1 2 2 2 2 1 1 0.39 99. 99
5 2 1 2 1 2 1 2 0.30 94. 82
6 2 1 2 2 1 2 1 0.34 78. 87
7 2 2 1 1 2 2 1 0.24 68. 72
8 2 2 1 2 1 1 2 0.24 63. 16
K, 0. 348 0.325 0.285 0. 330 0. 340 0.343 0. 353
K, 0.280 0. 302 0.343 0.297 0.287 0.285 0.275
R, 0. 068 0. 023 0.058 0. 033 0. 053 0.058 0.078
k, 82. 860 77.220 66. 767 80. 748 75.370 80. 290 77. 692
ky 76.392 82. 032 92. 485 78. 505 83. 882 78.963 81. 560
R, 6. 468 4.812 25.718 2.243 8.512 1.327 3. 868
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SR 0. 456,0. 458,0. 455 mg/ g, FHI& 1 0. 456 mg/ g,
RSD 4 0.33%,
3 Tt

SR B 25 W RN L I R A AR, H T R B
AR B 4 R TR LR ), B OB 24 9 AR
FRCTE T P 8 B R R J8G i~ AR 37, BB T4
fift 5 i, {0 A8 SEBR I 28 R B A AE LA In) . 2508
PR 28 R Ay R AN RE M ) 180 nm; 244 5 B o
AR, 2 LA BN S 015 Lo - 20 AR IR GE 45 6 4
KICHR[2 - 3] B Btk , 25 5 R F 90% £ BE .60% .15
A K 5 I ER 10 DR 2544, FT A 22 b A B A RO o7
RIS, ke 1 30O R BEAN B A, A3 BIO Y S Y R)

VAP T A R B A 2 TR IR, B s g
WA R 2R AT i e 1 ORI T, LA TP AR
VERIER, BAEDE T 28 (R s e vk Sk
2 RCFNIC B, G 2R B FLE 78 ot i S A T i, DRIk, ket
PR C L B 328 2 D Hi 2, A L0 3 P e s i L Ak 5 Fn
FETEYER, A HR Aahok (0 7 W) BIZLF], # HR A 3Lk
e 8 5 FLE R B HLB (R RE B8 B, PR UL 7 A AR
FEE

A R FH 1 ROHRRE €0 i DN 1R /N B Ak 75
L A5 0. 1% BRI (4F 100 mL i+ ke LA iR 4k
0.1¢,50:50,V/V) - CINERHBAH , 3hie/Ngemmid B 25
AU AT B R, RIS, /e e e A R T 5B
FES LR AR UE S i I RS IR TP 45
YRR /N 1Y) 25 e I, 26 I A2 e i 32 Y
Fe Al AT, UGN 2880, Brit nl 4%, ik — 20k
A P A R A 22, o R T B TR R R At T
PRI AR .

— MR AR FEAL L EE 1 — 2R bR X HL 1 et
AT PFHY , T 5 1Y) 25 5848 b N 23 A8 32 o S 0K
WK BE A, XA RE A PENY 7 A 2w, B3z
FLH R B B A BTt L (27) 1IEAS IR S0 45
AP ERANUL FEPR R B0 | T T A I
55 A O SR 6 D PEMN A, JT 455 AHP ¥ U 18 4 18
FLE R AC b 38 2 ST A8 bR 2 FIAS [ A5 PR L
AR R AR TF 2SR e 45 2R, ik b A AR ARG L
FAEEER 3 o, IR G AR TR H i 2 gg, L14K0.5 ¢, 3¢
EME3 g, BINFLER80 3 o, H il 5 g, H A S 2.5 ¢,
TIINRE R 20 g, 1%0 S BTt A LR P ) , — L BERE 1 o
H 2 AHP VL PAL 4 25 S8 bR 22806 3, 50 PFE A
ITEE M B,

25 B TIR AW 5 ST A T AR R A 4
AR E AR TR LA TR R Y S 4 5, AP BE IS, T
S, B U R L AT T A ELE
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