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Quantitative value transfer analysis of benchmark sample of classical
prescription Huanglian Ointment based on fingerprint chromatogram and
content of six components
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Abstract: Objective To establish the HPLC fingerprints of the benchmark samples of Huanglian Ointment (HLO, ¥%EH) and
determine the contents of its index components (5-hydroxymethylfurfural, ligustilide I, berberine hydrochloride, ferulic acid, ligustilide
and curcumin), to study the transfer pattern of HLO benchmark samples and lay the foundation for the development of compound
formulations. Methods Sixteen batches of HLO benchmark samples were prepared, HPLC fingerprints were established, and the
characteristic peaks were identified and assigned; the content of the index components in the HLO benchmark samples were
determined, and the transfer pattern of the indicator components from the decoction pieces to the benchmark samples was analyzed.
Results The fingerprint similarity of 16 batches of HLO benchmark samples was greater than 0.9, 17 common peaks were calibrated
and the medicinal materials of each common peak were assigned. Among which, peaks 1 and 2 (5-hydroxymethylfurfural) were

attributed to Dihuang (Rehmanniae Radix) and Danggui (Angelicae Sinensis Radix) tail; peaks 3 (ferulic acid) and 5 (ligustilide I) were
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attributed to Danggui (Angelicae Sinensis Radix) tail; peak 4 (berberine hydrochloride) was attributed to Huanglian (Coptidis Rhizoma)
and Huangbo (Phellodendri Chinensis Cortex); peaks 6, 10 (sesamin), 12 (sesamolin), and 13 were attributed to the extraction solvent
sesame oil; peaks 7 (bisdemethoxycurcumin), 8 (demethoxycurcumin), 9 (curcumin), and 14—17 were attributed to Jianghuang
(Curcumae Longae Rhizoma); peak 11 (ligustilide) was attributed to Danggui (Angelicae Sinensis Radix) tail and the extraction solvent
sesame oil. The content of 5-hydroxymethylfurfural, ligustilide I, berberine hydrochloride, ferulic acid, ligustilide, and curcumin ranged
from 18.75—66.96, 8.37—13.96, 50.18—148.76, 6.90—9.81, 91.22—141.23, 71.33—267.54 pg/g, respectively. The transfer rates of
berberine hydrochloride, ferulic acid, and curcumin ranged from 1.43%—3.43%, 22.98%—38.01%, 33.96%—73.65%, respectively.
Conclusion The combination of fingerprinting, transfer rate and determination of the content of the indicator components was used
to analyze the quantitative transfer process of the benchmark samples of the classical formula HLO, which can initially formulate the
quality standard of the benchmark samples of HLO and provide reference for its subsequent development of new drugs.
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Table 1 Source information of HLO prescription medicinal materials
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Table 2 Random combination information of 16 batches

of HLO benchmark samples
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HE OB % AR A #EE
S1 HLCDO! HBLCO! JHYB05 DGWSY01 SDHJZ01 HLCDO1
S2 HLCDO05 HBYBOI JHYBO1 DGWDX05 SDHWS05 HLCDO0S
S3  HLSZ03 HBCDO05 JHYB04 DGWSY05 SDHWS04 HLSZ03
S4 HLMYO01 HBYBO03 JHZZ01 DGWMXO01 SDHJZ02 HLMYO0l
S5 HLCDO03 HBCDO! JHZZ04 DGWMX02 SDHWS01 HLCDO3
S6 HLPZ01 HBLCO04 JHYL02 DGWMX03 SDHMZ04 HLPZ01
S7 HLCD04 HBCDO06 JHYL04 DGWDX04 SDHMZ02 HLCD04
S8 HLSZ04 HBLCO03 JHYB03 DGWMXO05 SDHMZ05 HLSZ04
S9 HLCD02 HBYBO05 JHZZ02 DGWDX03 SDHIZ04 HLCD02
S10 HLSZ01 HBLCO02 JHYLOl DGWSY02 SDHMZ01 HLSZ01
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Fig.1 HPLC fingerprints of 16 batches of benchmark samples of HLO
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Table 3 Fingerprint similarity of 16 batches of HLO benchmark samples
e AR
" S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11  S12 S13  S14 S15 Sl16 R
S1  1.000 0.978 0.917 0.933 0.969 0.989 0.978 0.988 0.937 0.949 0.899 0.974 0.870 0.937 0.940 0.983 0.978
S2  0.978 1.000 0.936 0.954 0.967 0.970 0.970 0.977 0.966 0.959 0.923 0.972 0.914 0.951 0.962 0.971 0.984
S3 0917 0.936 1.000 0.959 0919 0.921 0.960 0.954 0.943 0.958 0.934 0.932 0.955 0.981 0.972 0.960 0.970
S4 0.933 0.954 0.959 1.000 0.960 0.910 0.942 0.952 0.979 0.986 0.988 0.966 0.974 0.965 0.940 0.946 0.980
S5 0.969 0.967 0.919 0.960 1.000 0.943 0.966 0.963 0.938 0.963 0.930 0.986 0.896 0.922 0.919 0.970 0.975
S6  0.989 0.970 0.921 0.910 0.943 1.000 0.982 0.985 0.929 0.935 0.871 0.958 0.858 0.935 0.958 0.982 0.970
S7 0978 0.970 0.960 0.942 0.966 0.982 1.000 0.989 0.940 0.964 0.907 0.978 0.901 0.954 0.974 0.997 0.987
S8 0.988 0.977 0.954 0.952 0.963 0.985 0.989 1.000 0.948 0.963 0.921 0.974 0.910 0.972 0.964 0.994 0.990
S9  0.937 0.966 0.943 0.979 0.938 0.929 0.940 0.948 1.000 0.980 0.974 0.958 0.971 0.954 0.963 0.941 0.977
S10 0.949 0.959 0.958 0.986 0.963 0.935 0.964 0.963 0.980 1.000 0.980 0.984 0.964 0.957 0.963 0.965 0.988
S11  0.899 0.923 0.934 0.988 0.930 0.871 0.907 0.921 0.974 0.980 1.000 0.947 0.983 0.945 0.919 0914 0.958
S12 0.974 0.972 0.932 0.966 0.986 0.958 0.978 0.974 0.958 0.984 0.947 1.000 0.914 0.933 0.948 0.979 0.987
S13  0.870 0.914 0.955 0.974 0.896 0.858 0.901 0.910 0.971 0.964 0.983 0.914 1.000 0.959 0.938 0.904 0.948
S14 0.937 0.951 0.981 0.965 0.922 0.935 0.954 0.972 0.954 0.957 0.945 0.933 0.959 1.000 0.962 0.960 0.976
S15 0.940 0.962 0.972 0.940 0919 0.958 0.974 0.964 0.963 0.963 0.919 0.948 0.938 0.962 1.000 0.969 0.977
S16 0.983 0.971 0.960 0.946 0.970 0.982 0.997 0.994 0.941 0.965 0.914 0.979 0.904 0.960 0.969 1.000 0.989
R 0.978 0.984 0.970 0.980 0.975 0.970 0.987 0.990 0.977 0.988 0.958 0.987 0.948 0.976 0.977 0.989 1.000
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2-5-hydroxymethylfurfural; 3-ferulic acid; 4-berberine hydrochloride; 5-ligustilide I; 7-bisdemethoxycurcumin; 8-demethoxycurcumin; 9-curcumin; 10-

sesamin; 11-ligustilide; 12-sesamolin.
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Fig.2 HPLC profiles of benchmark samples of HLO, mixed reference substances and extract solvent sesame oil
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Fig.3 Attribution of characteristic peaks for each decoction piece in HLO

R EBEYIREEER. BT, Ko e E Sk
FF i R AR W8 RN 2 S o A AE R 5 R R Ot [ 4%
HENFRE, HIEKRTEMW .
23 REEEEMRZIBNSSENE

R “2.2.8”7 Wi THEFLEE R, e S-F2 HALHR
W CHIFRRMAMTD, FE)IE AR 1 BB A2
ANEE CHIFRE), HER/NEERL (AT F2
W (EVD NIRbRRSY, LT PR IR
Bl E T
231 BB AR 260 nm (ERER/NEERD |
280 nm (5-#¢ H ER MG EEFIVE )15 IR 1D 321 nm (]
BB ANED . 430nm (FEEE); HL%KIF
“2.2.1” T,

232 XTI SVERAHI A B SRR FRARE L R AR
g ERER/INBERR . VENS TR I 205 SEA NN
XTHR G R, IR ERES RS A 224 24 264 2. 70,
30 pg/mL MW, U EIEHGE 0.22 pm LIS,

HU SR yE, BP0 R S IR

233 ML mEmsl g 5 “2.2.27 TUNRR
TR ) 28 71— B

234 ZMCREL  HUANE R EIKREE R A
AT, AR “2.3.17 TN (U SRR E, DA
HERE BRI B AR AR RS (X0, WETHRUR AR (1),
ERIRRAE B 2R TR U SR e, 2 SRR R T 2
AN 5-FEH L RERE Y=61.855 X+ 17.257, r=
0.9999, ZMEVEH 1.06~68.00 ng/mL; )17 S 1

jm
HH
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Fig. 4 Attribution of characteristic peaks for each negative sample of decoction pieces in HLO

Y=46.290 X+4.931, r=0.999 9, ZMEJul 0.32~
20.25 ug/mL; ERFR/NEERK Y=35.486 X+10.656, r=
1.0000, &ML 1.30~83.00 pg/mL; FiEEES Y=
53.221 X+5.2006,7=0.999 9, £k Py [ 0.29~18.75
ng/mL; BEANEE Y=23.753 X+17.346, r=0.9999,
LRPEVEE 3.14~201.00 pg/mL; FEHE Y=>52.747
X+2.5241,r=1.000 0, Ze 15 ] 1.48~95.00 pug/mL;
GERRE, BABAR R AR L T B A FE Y [ N 4%
PERRRLT

235 FEEEEES  BEUEHEMERES (SD AR
SVEVR 1 By, HEER 23,17 TN (il S Sk ke
6 K, THE&FabR T AR ¥ RSD MH, 4558 5-%2
PR . B ZRIR . SRR/ NBERR. FE)IIZ MR I 22
TR BEANERIERAN RSD 23514 0.15%-

0.17%- 0.11%- 0.20%- 0.31%-. 0.11%, 45i$EE %
ARG 5 R

23.6 FEMEEE  HGUEEEMERS (SD AHA
SRR 1y, ARER 23,17 TR €3 4440 A
%5 04 34 64 9. 120 24h FERENE, HHE&FERR
RO THI R RSD fH, 59 532 H MRS . P2l
B ERER/NBERR. V) E MR I 23R AN
T AR RSD 23 518 1.61%+2.49%12.12%-1.70%-
1.61%- 1.50%, 25H 3R AL IERAE 24 h NERE
PER 4.

237 HEEMWFEHR BUEEEEMEESS (SD, %18
“2.2.27 WURTTEPAT &AL AR 6 4, 1%
“23.17 U (3 S5 A RERE I S , TH SRR i
AR RSD 1, 4559 5-F2 AL RIS . PURIR . #h1R

ANBERR. R E AR 1L 2R SR N ERIE AR
RSD 7251159 2.63%- 1.84%. 2.95%. 2.42%. 3.03%-
2.94%, R\ZHEELIERI .

2.3.8 FERENEREE AR bR B S =
HOEBEILERES (S 3.5g, FEME, e,
I3 —E EIIRA X RS (5-F2 RIS 0.26
mg. FIZERZ 0.02 mg. FRER/NEEDK 0.18 mg. )15
P 10.04 mg. B2 0.58 mg. B A TG 0.27 mg),
Fe 8 “2.2.27 0 R 712 4 sl s o, 5 8“2.3.17
TR G % e o, AT S ENE, HE
6 FhE R LA I IIAE IR )2 RSD i, 455 5-F2H
FERRTE . PUBRRR . HhWR/NBER. VRIS MR 1. 5
. BEARNER AR SME S N 101.49%.
95.68%- 92.55%- 90.11%. 94.80%. 100.77%, RSD
DA 2.37%12.50%12.26%- 2.86%- 2.99%- 3.15%,
FKIZIEIRE R R .

239 RIS EENE. BERSREABE I
W&, ¥, 4R, Z2RER, %R (R
5] 245 819 2020 £E R OISR R T €838 2 A4 4 Sl I
BOEMBN. MR 2RO IR/ NEE F
ML RS E. B16 EET IR, 1%
H8“2.2.27 T 73 2% g I, IR 23,17
TR G AR E, AT TR L & B IE
THEABAR L WO - BB JE AR L R 2R, 45
BIE 4. 5, Z5REY, 16 ILUERES T 5 HI %L
BRI . PENE IES 1 R/ NEEDR. FTERRR . A
i FH 22 3 2% 1R 0 B 53 3090 i oN 18.75~66.96.8.37~
13.96. 50.18~148.76. 6.90~9.81. 91.22~141.23.
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Table 4 Content determination of indicator components in 16 batches of HLO benchmark samples
FESE/ (ugg™) JRE DB (ugg™)
fits Siéﬁi LIRS 2 STHLG A S fits S%Eti NS R B LN o
FEREME NERT BEER W iE FEMERE OANBRT BEG N g
S1 39.54 837 109.24 9.66 102.61 267.54 | S10 18.75 9.54 96.07 9.81  125.88 142.70
S2  66.96 7.90 102.49 7.59 91.72 220.88 | S11 2433  10.86 112.26 921 118.72 9241
S3 36.04 11.86 75.45 7.94 127.01 159.02 | S12 19.43 920 12437 9.65 13479 219.50
S4 3785 1035 125.52 823  141.23 146.04 | S13 33.84 9.88 79.79 6.90 99.58 71.33
S5 2120 11.30 148.76 7.57 91.22 260.69 | S14 52.63 10.15 83.63 7.02  103.87 150.95
S6 3877 13.96 68.59 812 11095 252.73 | S15 35.52 9.45 50.18 7.79  109.73 149.08
S7  26.60 11.90 84.87 7.94 12798 24823 | S16 22.34 8.56 83.78 7.75  100.59 223.23
S8 4432 13.14 98.47 743 11456 236.11 | F¥ME 3464 1035 95.38 8.13  113.27 18430
S9  36.20 9.21 82.60 7.44 111.79 108.40
RS 16 HEEFEEMR 3 MIERROEBE
Table S Transfer rate of three indicator components in 16 batches of HLO benchmark samples
R /NEER R R RR LHR
i 5 W/ BMERES BEREER W BRMERERY BB W JRMERERY BB/
(nggh)  (nggh % (nggh)  (nggh % (nggh)  (nggh %

S1 4 749.57 109.24 2.30 29.93 9.66 32.27 505.17 267.54 52.96
S2 4166.26 102.49 2.46 33.03 7.59 22.98 470.76 220.88 46.92
S3 4545.18 75.45 1.66 27.60 7.94 28.77 339.71 159.02 46.81
S4 4 564.36 125.52 2.75 28.96 8.23 28.42 198.29 146.04 73.65
S5 4337.03 148.76 343 22.18 7.57 34.13 591.80 260.69 44.05
S6 4 796.50 68.59 1.43 30.42 8.12 26.69 575.04 252.73 43.95
S7 4 490.48 84.87 1.89 29.22 7.94 27.17 341.21 248.23 72.75
S8 4 496.35 98.47 2.19 28.07 7.43 26.47 471.94 236.11 50.03
S9 4 009.71 82.60 2.06 26.14 7.44 28.46 237.51 108.40 45.64
S10 4 553.08 96.07 2.11 28.16 9.81 34.84 315.22 142.70 45.27
S11 3 938.95 112.26 2.85 25.84 9.21 35.64 200.24 9241 46.15
S12 424471 124.37 2.93 25.85 9.65 37.33 372.54 219.50 58.92
S13 4 408.29 79.79 1.81 24.60 6.90 28.05 210.04 71.33 33.96
S14 4 448.40 83.63 1.88 18.47 7.02 38.01 349.99 150.95 43.13
S15 4216.81 50.18 1.19 25.64 7.79 30.38 300.02 149.08 49.69
S16 4 274.49 83.78 1.96 31.79 7.75 24.38 307.14 223.23 72.68
FIME 437523 95.38 2.18 26.88 8.13 30.25 356.76 184.30 51.66

71.33~267.54 png/g, HHERER/INEEGR. BT ER L A2
HERMEBESHN 1.43%~3.43%. 22.98%~
38.01%- 33.96%~73.65%. FEARE IS B
RKHBAL T HIIME ) 30%TE Bl A, Ui W JE VR
(i) 2 L2 R E v AT, Fabm i vl de e K

BIEHIISIE, HARbR R FAE S MERE fh i
FEHIP A REEE L. sWIEB LT P IEENE L,
RS AR, V5 KRR TEMINEZ), HAEHR
W, V5K, SREARIZIAG HIHRE. AT
LN, TR, FERER, EALIE.

et R FEMERE WHEH, SEERENEE, WSk Th. BAZ
3 1 BEERE LR, SO AN SR SRR /N B RE U5 A A

3.1 IBFRE ST EORRRE
2% B4 T FEERE S N J5 SRR 7 I 7T R 5

Mgt , FH 4% DNA. RNA Al R
Ak, M ZMYIE (nadOdEaRE .. KT
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B FRAT RS MR EEMHEER, R EE
BBt R AE U,

TR R, MR FE)IE A 1
MEARNBERESIEIR B 2, HH] 20E BT AR
FSRIVRET,  JBlAR 28 i S B 8-200 A b B A 2 ) 4k
A1 5-52 H BRR R [ Be o 3] 28R Ao [ an s
IRBEIH F-0. (tumor necrosis factor-o, TNF-a). 14
Hi/r -6 Cinterleukin-6, IL-6). IL-1B 25 ] [EIREHL,
Y NN S (2 L 1 0 A - S B s e R S G w1
By R = AR EW) (quality markers, Q-Marker), 2K
BT EFMEER, B (PEZI) 2020 FHR1)
TS EIE BT, AR N TR PR R e R I

4% A F-xB (nuclear factor- xB, NF-xB) {55 i# 1%
HIPE, HIAE S 8E-2 (cyclooxygenase-2, COX-
2). RS (lipoxygenase, LOX) ZEZ Fh 2y FEyE
PERA20L, R, FETHRAR L 5 2 ORI ST
MOE PR ERIR/NBEDR . 5-F% FHOLMRES . PUERER. V)|
AN I BEANEEANZE KRN S R E
B ITRAR B, R T PPN B B B AR At X T (1)
—HMEAAEENSEME, AR T EER
EE.

3.2 IBWEES

BT ik R4 R I 2% (hEZ ) 2020 4
JiR(5:16:27-301, RS R F “ARERES] (DAD) il 4%
AL TR 203, 210, 254, 260, 270.
280, 300. 316+ 321. 430nm | #EE R M
TR g R, T MR TE 260 nm (i
W N, A R B HE YA S R R
U, HEiREL B PR, Ref8 s KA RAE B IEE
WA PR 2E S S, RS S R A I K i
€N 260 nms.

FaSUEITE A M 45 R o, 16 HEBE % B R UERE i
IR SEE AL R iF (>0.9), JLHET 17 M3
AU, FEIN T HA 10 Ao B T 28 k08 (3
2y PR M RIS R R T 17 M
DG A, 5 TR Dy A i 8 o R R M B D PR AR
B rebia MR BAEE R e B, ik
LRIERS . FIERRAN 2 i S S TR T
R R Z AL, ARERRA S E¥s i — DR,
IR T H SR 245 11 R BE RS A5 B A THI R AE
33 EEEFESH

AT FCASREURITE . $RbR S AL RS 5 (1 4% i

%, TR R - B B BV i ) DG B o B R
(PR AEE . FRSUEIE b el JE I bRt 3 2
AERE T 5 BRI T B PERE S ¥ HPLC &3,
RIS FO R AIE U6 AN =E L) S R 28 e 8 e B A%
13 B FEERE S oo R S . fReT I, BEIEE
THEAE i ) S B 2 8 METE UK 5 S ME R o R A 2
BoRtE, HIAJERRTEW.

ZARAR R & B E R, S5 (I 24 48) 2020
FERRAAH SR 1620-30, JREE G XA G A KA
G A, KA 2N E B AKEE Y 280 nm (5-FF F AL
FEREATZE )N Z N EE D 260nm (EhER/NEERRD . 321
nm (PZEERAIEEA NEE) F1430nm (I E). LU
iR 6 B G EAS E R, I A [FHREX
WA ST E AREERCT L AN RS ),
B 2 38 15 B 00 0% B R R ol (Rl A TR R %
e FEEMCERIEE R G R, DI
W, B, i,

16 HEH % F B 5 & S e S 7 Rt
HaEREoR, HRIR/NEE. FIEIRME R R NER
R, AT REAE RS BUA R BRI, EhER /N
BEG . AT 20 R R 22 15 270 BRI P VA AR BE RIS, 42
ANTE Ja S 5T A 1 — 0 B R O3 e A B R IR 2
HEFE B ZGME R E I, oAb, ZRRE. 2R
MRS FREA T BRI I [ A B2y, AMENTETE
TR FRbR, 5 S — P X A oy 5
BT -

34 HIRIZREMHEZRSH

WFTCIEZRA, 16 L% B REAERE M F S2. S5,
S10+ S12. S14. S16 [1) 5-F% H HL MM 75 Rt H 358
(1) 70%~130%, FJi PR o] 5855 2GR B % UIAE G .
U SRR A b S B R R R R
PERURE T 2 X LR A Cln Sk
WM SEIERREFRER N, AR S-FE F R
M. BOEEIEERE & LW R mIRE, RE
ST S FERR I AR RO DGR DR 3, DRI B A
Il EOCHRL P %) F 0% B B R b R 5 U L L S5 A
S15 M EEER/NBERS . S1. S5~S7. S9. S11. S13 [f)
LR B HAME I 70%~ 130%, L5 K A] R
52 p e A o

LRI, HIR RS A KBRS v )|
AN T VY1 A AN SRR /NBE AR B
T AR X 3234, U1 B AP RAR R i h 2
REEBE TREEEMNE, Kk, R EEEHE
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HERE LI, T8 R 29 M= M AT B S s S IR
2, DAPRAUEIEHERE o 1)o7 2 A e .
4 g

TR “F. VR . &7, d5E
ZikE s, HATEREE, MEIR2Ii, FiaHl
BEEWIE . NIRIFS A 7 T — 8, 7R 2L
SEHERE S A% O, ST RO 11 750 14D o 4 il A
Fo AL RIRSURE . Fabrpior & il e K i
TR ML A R, W2 i 44 5 B B SR UERE i 11
AL AR AT I T o 16 HL B0 FEUERE
(e SURE AL REF (>0.9), dthrsE 7 17 M3t
AU, 1IN T 10 MR IENE T2 M A8 . F TR
WRET 5 ZI RO S b, IR SRR /NBERR. 572
FHRLRRE | BTBRIR . )11 NS 1. BEA N R AN 2238
FUENEEE S RENERR . SREW, 185
B3 B B G A 26 R T I ME 1 £ 30%40 Fl
P, BRI TS R E AT, HEE
T FEAERE S 1 DG B R R B ME AR S R HE AR
(I BT E, FErh 26 = MR B LR B 2 0%
B IEHERE AR R — R SRR R R . AR
VIS0 # AL T R R0 1 0% B B RS = A
Jiik, CAWNE S48 J7 35 B IR ST R BORH Kl
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