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Quality Evaluation of Traditional Chinese Medicine Jieze Lotion Based on Combination of Fingerprints
and Multi-component Quantitative Analysis

BA Yuheng', WANG Qiulan', WAN Qing', WANG Wenging', SHI Chunyang', CHEN Zhuo’, FANG Jianguo'
(1.Department of Pharmacy, Tongji Hospital Affiliated to Tongji Medical College, Huazhong University of Science and Technology,
Wuhan 430000, China; 2.Institute of Integrated Traditional Chinese and Western Medicine, Tongji Hospital Affiliated to Tongji
Medical College, Huazhong University of Science and Technology, Wuhan 430000, China)

ABSTRACT: OBJECTIVE To establish fingerprints and multi-components determination of Jieze lotion, and use chemometrics
methods for quality evaluation. METHODS  The HPLC-DAD fingerprints was established and 10 components were recognized
by comparison with references. Meanwhile, their contents were determined. The data were evaluated by the methods of
chemometrics such as similarity evaluation, cluster analysis, principal component analysis, and orthogonal partial least squares-
discriminant analysis. RESULTS  The similarity of 11 batches of Jieze lotion were all >0.95. The linearity was good(r=0. 999 1)
and the average recoveries were between 89.70% and 106.0% with the RSD of 1.52%—3.41%. Instrument precision, stability and
reproducibility of the method were all great. The contents of the common ten components(gallic acid, protocatechuic acid,
neochlorogenic acid, caftaricacid, 5-O-feruloylquinicacid, chlorogenic acid, phellodendrine chloride, magnoflorine, 4-O-
feruloylquinic acid, berberinehydrochloride) were 40.103—55.841, 2.347-6.179, 8.336-23.810, 7.084-21.956, 33.098-53.833,
24.597-49.610, 21.587-31.188, 5.915-13.162, 115.381-189.702, 31.378—112.686 ug-mL™', respectively. The results of
chemometrics showed that the 11 batches of samples could be divided into 4 categories, and the strong characteristic peaks used to
distinguish each batch of samples were berberine hydrochloride, 4-O-feruloylquinic acid, chlorogenic acid, neochlorogenic acid and
5-O-feruloylquinic acid. CONCLUSION  The method is accurate and reliable, and it can be used for the quality control and
comprehensive evaluation of Jieze lotion.

KEYWORDS: Jieze lotion; HPLC; fingerprints; multi-index determination; chemometrics; quality evaluation
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1 UESHR

Waters 2695 % HPLC {¥ (35 [E Waters 23 ),
fit £ PDA ¥l %% ; AUW 220D A XU R4 R
(HZ Shimadzu A H]).

YR . WE R JIES . 110831-201906;
e 91.5%). JRILASER (It5: 110809-201906;
i 97.7%). ZRIRIR (It . 110753-202018;
o 96.1%). ERER WAL (5 111895-201202;
T 93.9%) ., Eh/INEERK (LS. 110713-200911;
T 86.8%) W F A S 24 A S B
B BE S A BR (i 5 . JOT-10951; % i .
98.96%). K ZA4EHk (5 . JOT-10603; & # .
99.01%) ¥ A INFTRAEVHAGRAH] 5 4-0-
BT 2R WE 25 77 IR (L5 . DST211110-646; % & :
98%). S5-O-Fuf 2 I 2= 7 8 (#t 5 . DST220420-
057; . 98%) B 1 AR AR 2 R EE 25 RHE A
BRA ] B (iR FS A R A R A
A, it 201230065 FEE: 99.62%). 11 ik
PRI (FH AR R R 2[R B B 2 B B I (] 0% = e $
LR P25 2004 4F 2 J1 55 41 %565 4 19
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MEE . AR K2 R U B2 2 B ) s
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A9 R 3 BHAE YT N 98 Taraxacum mongolicum
Hand.-Mazz. ) T4 5 417 B ERHE Y 4
Paeonia suffruticosa Andr.i) T HE M iz, %24
XA A v FE 25 L 2020 4 RR— 5B AH ST T PR
FLE o W Bk W LA ) 8 A6 W% Patrinia
scabiosaefolia Fisch.[1] TR 7 b E 2
1977 4F bt —F W L i APt T A7 CHE &
2 HEESHER
2.1 kA

Xselect® CSHTM C,4(4.6 mmx250 mm, 5 pum)
gt WM O (A)-0.1% = SRR K
(B), BEEVENL (0~30 min, 5%—14%A; 30~39 min,
14%A; 39~47 min, 14%—19%A; 47~68 min,
19%—26%A; 68~78 min, 26%—60%A; 78~
82 min, 60%A; 82~83 min, 60%—5%A; 83~
95 min, 5%A); i : 0.8 mL-min'; Kl .
218 nm; FE: 30°C; #EFERE: 10 L.
2.2 R
221 RAXISERGES BB TR, R
LR . Brag e . BmMEmER A R . 5-O-F %R
WEZE TR . SRIFIR . FhER MO . A2 4Em . 4-
O-BERMEZE TR . ERFR/NEEOM RS &, K%
FRAE, LA 70% PR3], s8R B 3 il
211.37, 31.71, 141.06, 104.30, 194.04, 222.95,
159.40, 31.68, 719.32, 323.76 pg-mL™' fIRA X}
WA A W K2 R U & 0 B At 45 W 2 mL,
B 10 mLEiir, IoKFBEEZIE, 25, fEh
IRA XTI, .
222 MMl nHl g AR RS 35
20220917)2 mL, & 10 mL &3, ik %0,
A, uERL, WEREW, RITE
2.3 FRBUENE K i e kG5

i BRI A 2248 BR i A3 i T R AR
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MR, ERRREHIBN, 13 SR AIENR, 14 SN
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ARG BRIRA X IR 2 TR 3-JRLASIR
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Fig. 1 HPLC chromatographic diagram of Jieze lotion

A-sample solution; B—mixed reference substance solution; 2—gallic acid;

3—protocatechuic acid; 4—neochlorogenic acid; 8—caftaric acid; 9-5-O-

feruloylquinic acid; 10—chlorogenic acid; 11—phellodendrine chloride;
13—magnoflorine; 14—4-O-feruloylquinic acid; 17—berberine hydrochloride.

232 &MEXRFZEHE SR ®mEER “2217 W
TIRA X iE&W 0.1, 02, 05, 1, 1.5, 2,

- 454 - Chin J Mod Appl Pharm, 2024 February, Vol.41, No.4

25mL & 5mL &P, H5—RIAFREZIE
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(X, ngmL ™) AREARER, ZhlbrdEihs, 115
P75 R AR R B 25 SR8 10 ARl 78 Hat s
WL 2 RIFEHE R, 25R0E 1,
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Tab.1 Results of linear range investigation(n=8)

5y mIEp-EE ro ERMEEHE/pg mL!
BEFR Y=107 576X+97 543  0.999 6 42272114
LR Y=86704X—17314 09993  0.6343~31.71
el ¥=27624X—25639  0.999 1 2.821~141.1
HOMNEBET AR Y=21581X—22087  0.999 2 2.086~104.3
5-0-FEIBE TR Y=26828X—24247  0.999 9 3.881~194.0
LRIRR Y=27195X—40713  0.999 3 4.459~223.0
LR BRI Y=29761X—17632 0.999 3 3.188~159.4
AR 2EAETE Y=55924X—14518 0.999 | 0.6337~31.68
4-O-FTERMEZE TR ¥=3910.9X—35557  0.999 4 14.39~719.3
ERFR/NEE Y=55614X—133628 0.999 3 6.475~323.8

233 (UAHEE AR OREWR “2.2.17 WH
RA XS IA R 10 uL, ELEUERE SR, AR
10 N LA I TR AL AY RSD H 2.21%~3.85%, 45
5 I 2 3 2020 AF R DY SRR B E (B >
10 pg'g ' I, RSD 7 <4%). A 17 SEhmR/NEEGR
o W W T AR A K, TR R, AR B A AR
T, BOR AR NS IRIE (S), TS 245 I A
SHREEIE] RSD #1<0.10%, REEAE R Bt
234 REMRE  BCR —HAE S S
20220917), % “2.2.2” Wi F J5 ik il & s 5 %
W, e, 3, 6, 9, 12, 15, 18, 21, 24h
HEREI A o D45 10 A A7 04 06 AL ) RSD Ry
0.35%~2.40%, Z5JRFFE RSD 75 <4% MEle . LA
ERIR/INBERE A S IR, 115 AR ) 45 S AT W AR X O
BA B[] RSD ¥ <<0.19%, Bt A I FE 24 h
PRRE M R A
235 BwEMIKE O HCRE —HRE S diE S
20220917), 4 6 U, SRR, H
HMPRIETT . A5 10 AN 06 5 & A F 3 E 5 5]
J90.218, 0.033, 0.147, 0.101, 0.166, 0.240,
0.163, 0.026, 0.843, 0.342 mgg', RSD N
0.60%~3.13%, Z5F454 RSD 75 <4% BIHLE . LA
IR /INBETR S R, 1A 3 4% A R X
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FAIHE] RSD ¥4<<0.20%, FUAEHEMER L
2.3.6 AR ENCREE R B HUR R
1 mLGt S . 20220917), & 10 mL & 1,
614, salmA “221”7 ﬂVFﬁbDXﬂ%un%nﬁ
I mL, #% “2227 Wi Mkl ailasm, o
PR IR, 25 RAT G rh [ 25 4 2020 4F jig DU
TR AE (F>10 pgg ' B, RSD 5 <<4%, [

=2 WHEERERRLER (n=06)
Tab.2 Recovery results(n=6)

J ﬁ P [l

> 1/\lit:l-|ﬂ =)
rE/ j] EL 0 0
L /} JE_'/ u/\ r/m .q&}:/ﬁ %:/% RSD/%

BEREE o, TN e 0, PN .
% fitimg S f/mg mg TR/ % sy, RSD/%

i 0.1635 0.1590 03129 9396 9335 2.0l
LiEl 0.1635 0.1590 03113  92.96
0.1635 01590 03156  95.66
0.1635 01590 03104 9239
0.1635 0.1590 03072 9038
0.1635 0.1590 03142 9478

A2EAEHE 00263  0.0320 00551  90.00 9583 3.8
0.0263 0.0320 0.0566 94.69
0.0263 0.0320 00576 97.81
0.0263 00320 0.0578 98.44
0.0263 00320 0.0572 96.56
0.0263 0.0320 0.0575 97.50

4-O-FTBIEE 0.8431 07190 1.5442  97.51 9492 154
ETER 08431 07190 15223 9446
0.8431 07190 15197 94.10
0.8431 07190 15277 9522
0.8431 07190 15108 92.87
0.8431 07190 15288 9537

RN 03422 03240 0.6345 9022 9154 249
B 03422 03240 0.6356 90.56
03422 03240 06387 9151
03422 03240 06535 96.08
03422 03240 0.6343  90.15
03422 03240 0.6362 90.74

WETFR 02184 02114 04381 1039 1049  2.52
02184 02114 04403  105.0
02184 02114 04419 1057
02184 02114 04464  107.9
02184 02114 04305  100.3
02184 02114 04442 1068
FULZSER  0.0329 00317 00608 8801 8970 3.4l
00329 00317 00616 9054
00329 00317 00629 94.64
00329 00317 00618 91.17
00329 00317 00602 86.12
00329 00317 00607 8770
PR 01467 01411 02766 9206 9232 173
0.1467 01411 02769 9227
0.1467 01411 02812 9532
0.1467 01411 02767 92.13
0.1467 0.1411 02745 9057
0.1467 01411 02759 9157
MEERE 01015 01043 01974 9195 9239 1.62
WAM 01015 01043 01973 91.85
01015 0.1043 0.1988 9329
01015 0.1043 01975 92.04
01015 0.1043 01958 9041
0.1015 0.1043 02004 94.82
S-OBIEL 01658 01940 03699 1052 1060  1.52
W4T 01658 01940 03725 1065
i 01658 0.1940 03752  107.9
01658 0.1940 03710 105.8
0.1658 0.1940 03663 103.4
0.1658 0.1940 03736  107.1
SEERR 02398 02230 04591 9834 1016 2.68
02398 02230 04664 1016
02398 02230 04676  102.2
02398 02230 04758 1058
02398 02230 04606  99.01
02398 02230 04691  102.8

P E AR 22 2024 4F 2 H A 41 355 4 14

RATTE 85%~110% W), FREIIMAE RISCREGT, 45
L 2,
2.4 ZAERR e

B feRe Sy, o BIEAT A 3 O ik
W, AE B W SR “2.2.17 TR IR AT
MRS IRAS 10 ul, HEREQUSE , 11 10 A i
) E e, 25 IR 3,
2.5 FREUEIE R ST KA AN

B 11 HERE S A FE SUEE VL cdf #aUS A (O
25 (0 1 5 S0 ML EE PR R 48 ) (2012.A 1),
PLS1IRGUEIE NS RS, Rk £
JMORCIE, WA B PR A 0.5 min, JE TIE.'17/\ <)
W o 3 O BE A B OGRS A 0 T AT
Mark U5 VT BE , A= B0 B8 48 2 K (R). UXTM
TEOUENE R AZ I, A 11 RS R S EE A AH
LR, WA AH LR 4304 0.957, 0.995, 0.999,
0.999, 1.000, 0.997, 0.999, 0.995, 0.992,
0.993, 0.986, 7>0.95, FKHH 11 HLAE R 2 8] A9 AH
PR, WK 2,
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HEME %R (n=3)

Tab.3 Determination results(n=3) pug-mL™!
G WETER FJLAE AR CAMMEREE AR S-O-FTMBEE TR SURME RN KSR 4-O-BTEIBEE TR Ehm N
S1 55.841 5.469 11.643 7.084 47.869 35.172 31.188 13.162 189.702 112.686
S2 52.432 5.724 18.646 12.227 53.833 42.847 30.298 11.015 168.896 74.177
S3 53.611 5.744 19.925 12.878 53.749 43.966 29.988 10.677 162.154 65.313
S4 51.660 5.970 20.419 13.356 53.240 44,778 29.940 10.105 160.248 63.120
S5 52.394 5.671 20.974 14.024 52.896 45.164 29.671 9.855 153.236 58.497
S6 51.351 5.708 22.046 14.708 53.023 45.747 28.957 9.704 152.589 48.925
S7 52.624 6.009 22.798 15.597 53.744 47.363 29.385 9.683 153.207 52.585
S8 52.860 6.000 23.776 15.792 53.295 48.321 29.375 9.441 150.863 46.579
S9 51.783 6.179 8.336 9.965 52.076 49.610 28.741 9.165 140.208 42.924
S10 52.544 6.129 23.810 16.536 53.374 49.004 29.658 9.262 148.326 43.994
S11 40.103 2.347 10.113 21.956 33.098 24.597 21.587 5.915 115.381 31.378

2 11 #EF SR (S1~S11) #5 LU % Bt A S0 E 3 (R)
A TE R BHRA X BRI 2R EFm; 3-FILER;
A=A IR 8- MEBE 41 R 5 9-5-O-F BLBEZE T IR 5 10-4%Ji
iR VI-EERRUTAAT; 13- 224E0; 14-4-O-FIBIMEE TR ; 17-#:1%
INEERR

Fig.2 Fingerprints for Jieze lotion(S1—-S11) and reference(R)
A-sample solution; B—mixed reference substance solution; 2—gallic acid;
3—protocatechuic acid; 4—neochlorogenic acid; 8—caftaric acid; 9-5-O-
feruloylquinic acid; 10—chlorogenic acid; 11—phellodendrine chloride;
13—magnoflorine; 14—4-O-feruloylquinic acid; 17—berberine hydrochloride.

2.6 AR 3B

2.6.1 EJE4HT (cluster analysis, CA) izH] SPSS
27.0 B, DA sl 45 R A8 i, SR A A K
Hevk, V77 EuclideanH 85 Al B #E4T HCA, 428
IR 3 W, WA 1 RS R 4 28, 2K
K S2~85, Bk S6~S10, =K S1, Y
FohS11, WA 3,

2.6.2 F 4343 BT (principal component analysis,
PCA) >RJH SPSS 27.0 8 A, VAFREE & it 07
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Fig.3 Cluster of HCA

ZEDTRRE AR . X5 11 HERE S ETT PCA. DIRFIE
fE>1 M FERS, BB 2 A~ F sy, LR
DUHR N 91.991%, S5 ILF 4. W o4 BE ]

A, ERSG—RNEEERZMG, HAGE R

FWg2, 3,9, 11, 13, 148117, FWS_M1E
BEORE T 4, 8110, Wk 5. MRIELL LR,

K ERATERT 11 RS T 2R 50T . AR
2 K Y,=0.3796X,+0.3449X,+0.145 0X,—-0.310 0.X,+
0.3338X,+0.254 6X,+0.383 0X,+0.348 8X,+0.336 1.X,+
0.2500X,,; Y,=0.0173X,+0.251 1.X,+0.448 4X,+0.293 4
X,+0.304 3X,+0.447 8X,+0.0352X,—0.258 2.X,—
0.2678X,-0.4657X,, 115 2 ™ FE W0 (Y,, Y,) WI1H
o HARIEAR ¥=0.6762Y,40.243 7Y, A L5 515
g (N IHHEF, R IEE 6. FIH SIMCA 14.1 3K
2 PCA 0K, S5 R WoR 11 #UAE S 281

B CA g5 —5, 255 LKA 4.

2.6.3  1E3CdR/ NI H 553 BT (orthogonal partial
least squares-discriminant analysis, OPLS-DA) LA

R A 255 2024 4F 2 A4S 41 545 4 1Y)



=4

RAEE A 7 2 Tk &

Tab.4 Eigen values and the variance contribution rates

N EYGERR (N PRI -7 Al
FEAE(E Jr 22 TR % SRy ZE TR % FHIEE 7 2 BT % 5 22 TR %
1 6.762 67.618 67.618 6.762 67.618 67.618
2 2437 24373 67.618 2437 24373 67.618
3 0.732 7321 99.313 / / /
4 0.041 0.409 99.722 / / /
5 0.014 0.136 99.857 / / /
6 0.006 0.063 99.920 / / /
7 0.005 0.053 99.974 / / /
8 0.002 0.017 99.990 / / /
9 0.001 0.007 99.997 / / /
10 0.000 0.003 100.000 / / /
=S ERSEMEME 4
Tab.5 Component load matrix of principals 3 S ()SIOSS
o % = (1)— S5 3%4
Fisr1 F5r2 = 8983 S2
2 0.987 0.027 :g'
3 0.897 0.392 41 @S
_ e i >
4 0377 0.700 -10 8 -6 4 -2 0 2 4 6 8
8 ~0.806 0.458 1]
9 0.868 0475 4 PCA B4H
10 0.662 0.699 Fig. 4 PCA score plot
1 0.996 0.055 B, B Q=0.705, R*Y =0.927, R*X=0.999 ¥}
B 0907 0403 >0.5, RS MBRRIATTT, 450K, 11 A
o o8T o8 AP KIEBLS CA, PCA —3, 5K 5, i
- Gl -~ INGERR . 4-O-BTHLREZE MR . SRR . HARR
w6 TRANBH. GEBELTHSL 1 5-O-F BRIEZS T WA X 43 R R TR Y 22 S P o

Tab. 6 Component scores, comprehensive scores and ranking
of principals

e Y1 )2) Y He4
St 2.623 ~3.880 0.828 1
S2 1332 ~0.680 0.735 2
S3 1.123 -0.119 0.730 3
S4 0.800 0.186 0.586 7
S5 0.455 0.457 0.419 8
S6 0.107 0.869 0.284 9
S7 0.479 1.128 0.599 4
S8 0.354 1.455 0.594 6
S9 -0.025 0.103 0.009 10

S10 0.263 1.712 0.595 5
S11 -7.512 -1.231 ~5.380 11

SEMESE AR, 78 HCA /ARt -, 8
i SIMCA 14.1 %% A4 %2 57 A Wi B i) OPLS-DA 5

P E AR 22 2024 4F 2 H A 41 355 4 14

&Y (VIP>1, P<0.05), %477 R as
MR, B SO A AR, S5 ULIE 6,
3 e
3.1 ERSHITRARR R

WA R 2, RO AT B R /N BEGR
EEFRBEHNL . 4-O-PIERMEZE TR . 5-O-FIEimt % T
PR AR 2260, X EE o % 2 e A BRI . 1
BRI . KIGFF A S B R EER S, SRR
BRI BT R, BT T SN L R
PR & S5 Z AR i R R I, WIVE R X 433
ML JEERS SA . WoEE . M E
B A M E TR . JRILERR . 2R
MR . ek DR R AN PR B A AR, BEREXT
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