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£ RO ARi% HPLC-UVD-ELSD $5{E35 9 [EIE X 13 PN RIE EERIEE
REIZFIAR

FiEa !, TAL, B A, WBR AR § O x!, KT AL FOFEY, O AT
L LI RGEN A RAR, ARSI EAERESTRE, L R 222001

2. BRRY, A0, TR T 510632

3. LBAZERLRZ, 7 JEBH 110016

5 E:BM  #8 R 0 R Uinzhen Oral Liquid, JOL) = B0 AR 1% - 55 40 3 2% 1 - 78 K e U Rl 4% (HPLC-UVD-ELSD)
FRIEROUE, 454 13 NETREERS GEE TR, HEW. MEKEER-S-O-p-D-MAMH. HER. ®HXH. ABER-
7-O-B-D-Hi G FERE L . T24KTF . POESF . KEM)-1-0-B-D-H &M . KE®-8-0-B-D Bi&iMEE . HER. HEEMHER.
fHER) [N BRI, TSGR T e R EEH . B%& KA Cosmosil-Cis i FE (250 mmX4.6 mm, 5pum); il
WKoN 254 nm; ELSD EBERITE 115 C; HAAERAER 2.0 L/imin; DUFEE-/K (5 0.1% ) NIRRT B E VLR,
57 JOL ) HPLC-UVD-ELSD FFE48 A I, X = ERMEE AT IR AL 22 38 A T EHf € 4H 07 25 R UR, 38 AL EE 3R 5T 15
T B HIFIEAT AL VRO, (5B 8 T 85 ) 70Uk 7] 22 /N AT A Nl R EARE MR A S = 5R @27 JOL ¥ HPLC-
UVD-ELSD RGBS 4 & 13 MRS RN e E 5% BiiZE T 4 WA TN 15 AT BRHEE A 2] I i 162 e
N AR TR (1806, HEE (5816, MERKER-S-O-B-D-M&EMEE (7518, HEER (11 51§, &% (13
S, AMER-T-0-p-D-H B FEEER (16 S, TREAKT (17 S, WHEH (18 Si8). K¥M-8-0-p-D-H & ¥ (19
S, KW 1-0-B-D-#EFHE (20 T8, KM (24 ), HHEER (26 SI5). (18B,200)-HERR (27 S, fHEH
JHER (28 ). JHER (29 SU8), FHHIEHIE 1 29 ML ZEIT H 25 RIE 78 8 12, 13, 15~18 SIRIHJE T 1%,
3~5. 10, 11. 25~27 SEHETHE, 1. 6. 7. 9. 14, 19, 20. 24 SEHE T KE, 2 SR TF UL, 28, 29 5
VAR T N T4, 21~23 SUERJE TRk 15 St 48 ar B 5 5t e 48 o B rAH LS 7E 0.968~1.000; 13 4
ERMTEMERRRE (R2=0.999 0~0.999 9), HTF¥EIHA 96.90%~102.84%, 15 b il 7l & & 5oy 1 i 2K B 4
BT 51.82~148.27 pg/mL. HEIF 75.04~130.00 pg/mL. 2 K &K-8-0-B-D-FH E WL 31.72~39.84 pg/mL. H
FIER 14.24~43.65 pg/mL. BEH 610.37~867.40 pg/mL. A E-7-0-B-D-H Z WEEETR 12.87~34.09 pg/mL. TZ40H 62.45~
101.48 pg/mL. N EF 155.41~205.86 pg/mL. KEEH)-1-0O-B-D-H & FH 11.56~23.72 pg/mL. KEH)-8-O-p-D i &M
16.14~36.87 pug/mL. H#EL 222.97~310.32 pg/mL. 5 2 HER 177.48~239.70 pg/mL. HER 98.54~132.85 ug/mL. &5t Fr
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Abstract: Objective To establish the fingerprint of Jinzhen Oral Liquid (JOL) by HPLC-UVD-ELSD and determine the main 13
representative components (gallic acid, liquiritin, aloe-emodin-8-O-B-D-glucopyranoside, liquiritigenin, baicalin, chrysin-7-O-B-D-
glucoronide, oroxyloside, wogonoside, chrysophal-1-O-B-D-glucopyranoside, chrysophal-8-O-p-D-glucopyranoside, rhein,
glycyrrhizic acid, hyodeoxycholic acid and cholic acid) simultaneously, in order to provide reference for the overall quality control of
JOL. Methods The separation was developed on Cosmosil-Cis column (250 mm x 4.6 mm, 5 pm) by gradient elution with
methanol-water [containing 0.1% formic acid] at 254 nm, the temperature of drift tube was maintained at 115 ‘C and the carrier gas
flow rate was 2.0 L/min. An HPLC-UVD-ELSD fingerprint of JOL was set up, and 15 batches of JOL were evaluated by similarity
assay. Furthermore, the contents of the main 13 representative components were determined on the premise of small disparities
among batches. Results The HPLC-UVD-ELSD fingerprint of JOL was established with good separation, and 13 chemical
components were determined simultaneously. Fifteen main characteristic peaks [gallic acid (peak 1), liquiritin (peak 5),
aloe-emodin-8-O-B-D-glucopyranoside (peak 7), liquiritigenin (peak 11), baicalin (peak 13), chrysin-7-O-B-D-glucoronide (peak 16),
oroxyloside (peak 17), wogonoside (peak 18), chrysophal-8-O-f-D-glucopyranoside (peak 19), chrysophal-1-O-B-D-glucopyranoside
(peak 20), rhein (peak 24), glycyrrhizic acid (peak 26), (18p,20a)-glycyrrhizic acid (peak 27), hyodeoxycholic acid (peak 28), cholic
acid (peak 29)] from four formula of JOL were chemically identified and 29 main characteristic peaks were assigned to individual
herbs (peaks 8, 12, 13, 15—18 originate from Scutellariae Radix, peaks 3—35, 10, 11, 25—27 originate from Glycyrrhizae Radix et
Rhizoma, peaks 1, 6, 7, 9, 14, 19, 20, 24 originate from Rhei Radix et Rhizoma, peak 2 originates from Fritillariae Ussuriensis
Bulbus, peaks 28, 29 originate from Bovis Calculus Artifactus, peaks 21—23 originate from auxiliary materials). The similarity of 15
batches of JOL was about 0.968 to 1.000. Moreover, good linear relationships were found (R>=0.999 0—0.999 9), and the average
recovery rates were 96.90%—102.84%. The content range of quantitative components in 15 batches of JOL (gallic acid 51.82—
148.27 pg/mL, liquiritin 75.04—130.00 pg/mL, aloe-emodin-8-O-B-D-glucopyranoside 31.72—39.84 pug/mL, liquiritigenin 14.24—
43.65 pg/mL, baicalin 610.37—867.40 pg/mL, chrysin-7-O-B-D-glucoronide 12.87—34.09 pg/mL, oroxyloside 62.45—101.48
pg/mL, wogonoside 155.41—205.86 pg/mL, chrysophal-1-O-B-D-glucopyranoside 11.56—23.72 pg/mL, chrysophal-8-O-3-D-
glucopyranoside 16.14—36.87 pg/mL, glycyrrhizic acid 222.97—310.32 pg/mL, hyodeoxycholic acid 177.48—239.70 pg/mL,
cholic acid 98.54—132.85 pg/mL) was determinated. Conclusion The qualitative and quantitative methods of HPLC-UVD-ELSD
mentioned above provided important evidence for further improving the overall quality standard of JOL.

Key words: Jinzhen Oral Liquid; HPLC-UVD-ELSD; fingerprint; overall quality control; gallic acid; liquiritin, aloe-emodin-8-O-f3-
D-glucopyranoside; liquiritigenin; baicalin; chrysin-7-O-B-D-glucoronide; oroxyloside; wogonoside; chrysophal-1-O-B-D-
glucopyranoside; chrysophal-8-O-f-D-glucopyranoside; rhein; glycyrrhizic acid; hyodeoxycholic acid; cholic acid; Scutellariae

Radix; Glycyrrhizae Radix et Rhizoma; Rhei Radix et Rhizoma; Fritillariae Ussuriensis Bulbus; Bovis Calculus Artifactus

EAROK (Jinzhen Oral Liquid, JOL) ANV Z&thiy. MG, RIEJLEESTRE A,

TG ANV A IR A A S BLEA . 38
By CPIEE HE. R, A8 ALFRAFE
A 8 BRI ARLARIT K, T SRS RS K, R
B, PAT i BN, iEARIE, V5 KRR
S UUBEE IS, ORI, —F NE Y KR
GEE, iR N, AR N
TS RERR, M) EEORARETA,
FHPERRVER, iy HEARIER, HAE
25, NJTRAEZS, Ui RERIEIERE. R IE 2
D, i pR R EH TR AN L2 S RPN
TR O il g PV . 7 R )

BRI ) LI RZ g ) b 2

HHT, %7 JOL b2 o i FRIE 2 45 75 7%
wRZgHt b, X BT AR T, HE RG]
FIF R S ARG BT CHEZE) 2015 Rk
KH HPLC X i — e An 8 S AT S &l (D
T 0.25 mg/mL) SkdxblHl R RN, QBRI
YL TTIEIAT A, BRIESEE LA, T R 1A
TR BERN S ENE. SENEhH, Ha
TSR] HPLC 52 JOL Hh oK 3 AR S Y &
. iR B D4R HPLC X JOL iRy s 1. H
R, K¥ER. KB, KiER. P& REE 6
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BT AT & B IE o ABAR WA E 7 5 2 AN sy R
WsE B FedaE, HORB o B R oo JEE
FeoU i £ A, A% RZLDSI#S T JOL
() HPLC-UV 84, #r0E 17 AN FLAIE, (Ha2Y
WARETEIA T 1 ik, BT AN TAE R R
F A o AN ST A LB, R AR i % B
AR LI

AHIF ST IE L JOL H 20 7 250k AR IE B 23 RIS 1
Ay CHERF. HHER. HEEHER. HER. T2
KA AMER-T-O-B-D-HEPEIETR . HHER. 5
T DA FERER 8-O-B-D-HI G MEH . K
HEY-1-0-B-D-T Z WEF . KIE}-8-O-B-D-l 4 B
MW E TR AEEfER, @ RMUZE 1
Iy BEAKESERY) HPLC-UVD-ELSD 8403, FFx¢
15 HETT& RIEAT AL VRO, 383 B o) At )
O B B[R] 0] 3 BERFAE U AT R AL S e\ S 4 5 24
ARG I 8, (] I 2 7 85 o) Rt ) 22 S /N R AT S
24 13 N FEARRMER M E E 4T, SR8 JOL
PRI T R P A A S AR ], ORIE I PR FH 24 A 251
Az, [F A4 ENT JOL #5452 ph 1
B55%,
1 UESHR
1.1 &5

By i v RO BB A BT 8 s 3RS SIL-20A
prominence Auto Sampler; Z¢: LC20AB Prominence
K W 2% . SPD-M20A
prominence Diode Array Aetector; FEiEAH: AT-330
Column Heater; T.{F¥%5: LC solution; Alltech ELSD
2000ES il #%; Sartorius BP211D + /i3 2 —HL T
KF, #E[E Sartorius AF]; 1L KQ3200E A K
HEESE, BB AEGERARAR . PHRgUEhl
FBLEE VP4 2R 45 2004 A B, T EIZG 8L 25 . 2
FfE, s, Fisher AF; HER, -#rdl, L
A E B HERAR; K, JEEREEK, b5
7 i B IR K A IR A
1.2 xERSFTRZA

SHIE S HEE (IS 111610-201607). 34
JHEZ (#t5 100087-201411). FHEZ (fit5 100078-
201415). #EAF (L5 110715-201720). WHEES
H (k5 112002-201702). K#ER (5 110757-
201607) FIE & TR (b5 110831-201605) 40 H
B 2 R E I TR, R R R R S =
98%. XTHE ST Z40H (5 PRF10081603). H

Liquid Chromatograph ;

K-7-0-B-D-F Z HEIE TR (k5 PRF10080201) 18,
200-HH 8 (b5 PRF9031201) F1 K % -1-0-p-D-
HIERELE (LS PRF10040201) T8 VU 1| pcHR 2
R A IR AR, 58035 =98%. % HE
HE (S DST190920-010, JFiE)%=>98%) I
H R A R A E . SRS S KR 8-0-p-
D-HEBEL (IS X20J9X66041). HEER (IS5
P24J10F91300) FIK# ) 8-0-B-D-Fi & Wi+ (fiL'5
P19J9S66043) W HIEMAMAE R AR, R
$%1=98%.

Wb T H AR ULRE, HORE IR 3
X BE = X, R OK 2 2 B R 2 S e L
JECHERAR M52, oy AR JE A 24 K3
Rheum officinale Baill. ({) TR AR ZE . & &} VB
JB& Z AT LB Fritillaria ussuriensis Maxim.
e, SRHREBEY TR Gleyrrhiza
uralensis Fisch.[f] T4 LR 25 | JBTERL %5 @ AH Y
W% Scutellaria baicalensis Georgi HJT15A4R .

1.3 HIF

15 #7785 JOL #1711, YL75 BE Lk 2 ML i A BR 2
"], fiL540518 200209, 200214, 200238, 200409
200444, 200509 200510+ 200511 200512 200513
200514, 200519, 200520, 200521, 200522, 434
%5~ S1~S15.

2 FEEHER
2.1 BEEHG

R A Cosmosil-Cig (250 mm X 4.6 mm,
5.0 um); JRBIAHAHEE-T 0.1% F R KAWL, B
Peli: 0~15 min, 10~40% F % ; 15~70 min, 40%~
70%HEE; 70~90 min, 70%~100%FEE; AR
& 1.0 mL/min; #3335 C; K 254 nm.

ELSD SRR E 2.0 L/imin; S/ EE
115 C; WE351H 4.0; HEFEKRR 10 pLo
22 MREERNEE
22,1 EE N IR S VR A%

(1) B3 HR SR I C s 20 iR B e 1
HAF 8.39 mg. H AL 6.89 mg J% < ANHER 10.8 mg.
JHEZ 4.24 mg. T J2Z48H 4.49 mg. A HR-T-0-p-D-
HIEPEIETR 2.36 mg. HEEK 6.00 mg I E TR
9.40 mg, & 5.0 mL &N, IMAFEL 3.0 mL,
RS, R EEARZE 5.0mL, FEIRERE
S H B 1.678 mg/mL. H &L 1.378 mg/mL.
¥ 22 EHER 2.160 mg/mL JHREZ 848 pg/mL. T 24K
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1 898 pg/mL. H#K-7-O-p-D-%i % HERE R 472
pg/mL. HEE 1200 mg/mL A E 72 1.880
mg/mL XTI SV 0 0l R 5 PR BRI B
ZF 12.08 mg A1 5.54 mg, & 10.0 mL &=HA, N
ANHEEZ 7.0 mL, @5 ERE, AREERS 10.0
mL, 7335 2L H 8% 1.208 mg/mL FIYY
FASH 554 pg/mL XSRS S B RRE
25 KK 8-0-B-D-Hi & B 2.08 mg. K 3-1-0-B-
D-H & FEH 4.51 mg. K3y 8-O-B-D-Hi & M 4.71
mg, & 20.0 mL &N, IWAHEEZ 17.0 mL, &
ARG, HREEAZE 200 mL, SR IKE
SN KR 8-0-B-D-F & FETF 104.0 ug/mL.
K -1-0-p-D-H & HETF 225.5 ug/mL. KK 8-
O-B-D- &I HETF 235.5 pg/mL I Sl V49 -

(2) JRASTHR S 1 L RS S HUAS R
PR B A IR R CHBER . 225U RR
TR . AME-T-0-B-D-H EI HEREER & 1.0 mL;
WETE. HERERL 0.5mL; 1 5.0mL, &%
K2 8-O-B-D-Hi EI HETE 4.0 mL; PUE X 2.0 mL;
HHER 2.5 mL; KIEE-8-O-B-D-F & ¥+ 3.0 mL;
JHER . K3/ -1-0-B-D-H B HEH % 1.5 mL) & 25 mL
B, HEEEAZZIE, RIHREA AR 1.
2.2.2  FROUENEXT R RSS2 Bk SRR E K
TR 1.3 mg J2 (18PB,200)-H HfR 8.7 mg, B 10.0 mL
B, HARRES, PEEEERZE, AR
B IR 20 RS RODUR GO0 A 1 2
% 1.0 mL, ¥ 5.0 mL &+, @HEEMIES, 4
HEECRZZE, S,

2.3 I IARAE &

2.3.1 JOL gl pl e A# I JOL 1.0
mL, BT 5.0mL W, MAZEMAKL 4.0 mL,
ARG, HZAMKERZ 5.0mL, B 1.0mL,
it 0.45 um FAFLIENEE, ERZEIETR, RI43 JOL fhisli
B

232 ANTAEAAMER S & LB IOL 4~
T2, WMANTHT2.0g, A S 70%LEE, B
30 min, EOH ISR, W4E s R RS 10
mg/mL ZiM AL, B 1.0 mL, 3 0.45 pm
FLUBHEL, HXZRUEW, BPAF N A=A
233 EESLAMER SIS % JOL 47T
2 BB ZH 2.0 g, NN 10 {5 280K S 2 IR,
B 30 min, B0, HIF RIEBIRYE R 2 AR,
PN 4 581 95% LB, Bl 24h, B0, Bk

T, R4 IO H BT =R 10 mg/mL (3852
PR AW, B 1.0 mL, 3 0.45 pm LB,
IS ET, EPAS 3 5t VA

2.3.4  HEMKSERNS] % B JOL A/~ T
2 BUHHEZHM 2.0 g, M 10 REZ281KHEFS 2 X,
FEK 30 min, B0, G IR LIERIKRYDE 2 — e R,
BN 4 (551 95% OBE, EEUL24h, B5L, HUE
T, WRAE A BCH R B EEN 10 mg/mL [ H 2
MAER A, B 1.0 mL, 1 0.45 um SUFLIERS,
HRER UM, B H Al Al

23.5 PR SE RS LR IOL A4/~ T
2, WEESZ5M 2.0 g, NN 10 5 Z2818KH A 2 1K,
FEX 30 min, B§L, G BIEBRIRYDE R — R,
BN 4 581 95% 4R, BEPL24h, B0, L
W, WRYE S ECH] SR R 10 mg/mL 1 DUEE
M BER A, B 1.0 mL, 3 0.45 pm fFLE
JEE, HXERUEWR, BPAS-T DLBRAH

24 IBYENEREN

24.1 LRSI BN 200209 [ JOL, 1%
“2.3.17 TR 774 JOL B s, B 1 4
VAR (GEIK) 4% “2.17 TN HPLC itk 414
Iy AEATRLIN . 225, A IV A AR TR T
MAAAEETH, T Etk R,

242 REEESE BUSN 200209 1) JOL, %
“2.3.17 TR 74 JOL SHR s, 1% “2.17
T~ HPLC il 5 b ATAT I, JELLIEAE 6 41, id
R EIEE . DUESHFASRIE (BRI, 1§
TR K HOR BT A FE A, 5 32 B i U A X
LR B B[R RAR G U TR AR - SRR B (1) RSD. 45 5 4
7N» 254 nm HPLC-UVD $i5 40 5l - A7 W AH X OR
BIEHA ) RSD AT 0.28%, X UETHIFR K RSD
AT 2.00%, SHESUEE S AT B R R
(A ALLE AT 1.000; HPLC-ELSD 54 i %t
A W AH TR B B 18] /) RSD AN T 0.36%, AR X I T
U RSD AN T 2.41%, S4a8UEE S s
A P (AR ABUBE AN T 1,000, 28 B B8 K 56 P W
UF, FFEiRstEE AR R,

243 HEEMESLE BS54 200209 1) JOL, #%
“2.3.17 WURTTEFAT I 6 4 JOL Ak it i
% “2.1”7 UK HPLC iS5 A AT A, 00 B
HEFE L E, AR It . DS NS RIE,
THL 3 A WA T DR B I TR AR oS Vg [T AR I B
AHRIf RSD. 45378, 254 nm HPLC-UVD 8 4(
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P 25 A UG A X AR BE B 18] 1Y RSD AN T 0.38%

FHXTUETHIAR ) RSD Aimr T 2.99%, #HRariEil 515
T #5335 B S AR LB MK T 0.995; HPLC-
ELSD $i& 8 15 45 F A7 W AH X £ B ) 8] 1) RSD AN iy
T 0.11%, XTGP RSD AT 3.17%, %44
g 5 L BT A5 2R A R R A AL AR T
0.995, K FEES M RL, FEmaUEE AR
2.4.4 FREMESE LS N 200209 () JOL, %
“2.3.17TU R 7 iE 1 4 JOL AR b W, #542.17
TR HPLC ik 264440l Tl & )5 0. 4. 8. 12,

18+ 24 h HEATREI, AFANES TA] sSERE 1 & dEAT A,
RO, SNSRI, (TR EEA
T UG A R B B TR R0 A St O T AR 5 T SR AH N 1)
RSD. %R E7R, 254 nm HPLC-UVD f840 i %
LA W AR HE BE I A] ) RSD AN T 0.10%, AR
AL RSD ANE T 2.99%, &Fa40 it 5 H T3t
A B B (AR B KT 0.999; HPLC-ELSD i
oL B 1 25 3L A U6 AH X OR B B (R RSD AN T
0.11%, FHXTUETIFI RSD AT 3.01%, F484L
P 5 L BT £33 A X S R AR ABLBE AR T 0.999,
T AR IR R AE 24 h WA E, 7 &1E
SIS AR ZR

24.5 15 ki JOL MAHRLE 4 B EE 21
FAER JOL, % “2.3.17 TUR ikl & &4k JOL
PER S, 1% 217 TUR (R 205 B AT AN,
Hid A4 A HPLC-UVD-ELSD f8 4 Bl . #54E A
f) 15 #tt HPLC-UVD #1 HPLC-ELSD 454 &li%4) 5
SN2 s s S AL E PR R S A (2004
A RO, ARG R (R) FEHE &tk JOL 45
S AR A . 45 R 2R, 254 nm HPLC-UVD
FROUEEH 15 St B 4E ook 2 e B AR UL RS
7£ 0.993~1.000; HPLC-ELSD #4015 ik
BRI SRS 2 (B AR UEEE 0.933~0.998, 45
R 1K 1, U JOL &AL A AR R
iF. kRSN FEBREE.

2.4.6  RFAEUE AL 25 T8 DR 4 7 245 W oAH S PRI 5T
B “2.2.27 TR ARSI 0 i i D\ FH TRA 0 IR
WL BUIES A 200209 9 JOL, % “2.3.17 WU N7
A JOL BV, 4% “2.17 TR (i 25
BREAT R . AR RIS A1 6 )5, JOL 254 nm
HPLC-UVD R4 RN K AR & TR (1 %5
W), HEE (5 Fig), PEERIER-8-0-p-D-Hi 4

I (7508, HER (11 518, &5 (135
). BMER-T-O-B-D-HEFERETR (16 518, T)=
ARE (17 F8) . POEEHE (18 FiE). K F-8-0-
B-D-HmIMEE (19 S8, KHEE 1-0-B-D-Hi % b
(20 S0, K& (24 518, HER (26 5
). (18B,200)-H HER (27 S18), 455 LA 2. JOL
(") HPLC-ELSD #8&CE1E 8N 5 A~ B AT
AL A RO H B (5 58, #5113
S, HEER (26 S5, E2REIHER (28 SiI5).
JHER (29 518, 253 LK 3.

A 15 #E JOL # ShAFAIE B U X B 2 A, i
E T 29 AL RFAEE, B RE 5 50T RR 258 (1) i 1]
AT VAR EAE, 53 K 4, ATHAE 8. 124 134 15~
18 S T #%5, 3~5. 10, 11, 25~27 S
BT HE, 1. 6. 7. 9. 14, 19, 20. 24 S8
TRHE, 2 FWEHETFIEE, 28, 29 SUEHET
NI, 21~23 S8 Tk .
25 BBANEERFTMRTEENE
251 LJEMERLS B VAL O R VROR A
WAEW, 1% “2.17 BUN A& o BldlE . 4558
FW], FHWM HPLC (i & R7E 13 AN 5
WA NALE b, o, AT RN R, 4
R 5,
252 KEEERE  REWEH S A 200209 )
JOL 1.0 mL, #% “2.3.17 Tl R J7 kM54l i i W,
& “2.17 TR SRR SRR 6 5. S5 REIR,
P E TR, BT FE KK 8-0-B-D-Hi
P HER. WS AMER-7-0-B-D-H & HE
MR TE40H . ESH . KHEM-1-0--D-H %)
FEF . K3 8-O-B-D-Hi i . HHERE. 1A
JIH B2 AR BZ Y U T AL RSD 43 il N 1.28% -
2.89%1.11%- 1.35%- 0.09%- 1.43%- 1.10%- 1.24%-
1.58%- 2.12%- 1.31%- 1.36%-. 1.65%, KIS
RS T RAF, R 0 Hrill il RiE .
253 AMEJEHEFEL ok “2.2.17 BURRAEXS
R IR OB D SRR T DN RINR IR, il pk
ZHINTIE ST, €217 TN (il 24 i g RE
St IR 13 AN B AR, Hod
T g8 2 UHER AN HER DL DU 29 BE 1 H SR 0N
EAAKR (XD, WA B AR BON LR (YD it
LIRS, Ho4y 11 AN 1 DU Bk i
AbkR, TR, X8 &R AT 4 P [
ATHE S5 R 13 /N8 &R FE ST [ N Ak
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Table 1 Similarities of 15 batches of JOL

FRACLE FRALLE

FF i FE it
254 nm ELSD 254 nm ELSD

S1 0.995 0.982 S9 0.997 0.990
S2 0.994 0.991 S10 0.993 0.935
S3 0.997 0.933 S11 1.000 0.992
S4 0.997 0.940 S12 0.999 0.994
S5 0.996 0.998 S13 0.999 0.994
S6 0.998 0.995 S14 0.998 0.990
S7 0.999 0.996 S15 0.999 0.968
S8 0.999 0.994

RIF, W& 2.

254 FoEMERALE RS REE —HEX JOL 7]
(#t%5 200209) 1.0 mL, #% “2.3.17 T F ikl
BRI, 4% “2.17 TUR @ik 4F, 2 8I7E 0. 2.
4. 8. 12, 24 hillsE . ZRER, 13 NERE NI
THIAR Y RSD 435N 1.38%- 1.56%-+ 1.21%- 0.35%-
0.11%- 1.43%+ 1.00%- 1.14%- 1.18%- 1.12%- 1.31%-
1.46%- 1.55%, &5 5L AL IS IRAE 24 h WA E
PER I .

255 BEEMWRE FEEEE—HLK JOL il
(35 200209) 1.0 mL, % “2.3.17 Ti F HiEFPAT
Hil43 6 AR AW, % “2.17 TR B &R T

26
1 27
57 1
A 11 16 + 1920 24
B
0 10 20 30 40 50 60 70 80 90
B2 JOL(A) BEANBMAR (B) #Y 254 nm HPLC-UVD &iE[E
Fig.2 HPLC-UVD chromatograms of JOL (A) and mixed reference substances (B) at 254 nm
13
‘ \"\” 26 28
Al 5 i L) 2o
" L ) | A A )\‘ i1
Jo e i e
B N g ]
= T e T L B B |
0 10 20 30 40 50 60 70 80 90

3 JOL(A) FREMBMAK (B) #Y HPLC-ELSD &ik[E
Fig.3 HPLC-ELSD chromatograms of JOL (A) and mixed reference substances (B)

Wi, d5RER, 6 R RE TR HEH.

PRI R-8-O-B-D-HEMEF . HER. I,

FIMR-7-O-B-D-HI G HEIE IR T )2 40H . I
KHEW-1-0-B-D-F & FEF . KK W-8-0-B-D-Hi % bl
. HER. BEEERR. HERRT5 R B E S
W4 12.088. 22.463. 7.549. 4.401. 133.219. 3.269.
12.510. 31.924. 3.325. 6.159. 54.854. 45.149. 23.807
pg/mL, RSD 43514 1.79%. 1.08%- 1.02%- 1.98%.

0.76%-2.41%-2.32%- 1.21%- 1.81%- 1.13%- 1.03%-
2.11%- 2.65%, ZH5RFYTTIEEFIERLT.

2.5.6  IFEFENSCRREE RS2 IR O 0 A R F —
L% JOL #i7) (it5 200209) 1.0 mL, 36 1, B
5.0 mL A, k%A Cam ERE RS
XTRE ST 1.0 mL, AR R, HZARKER,
B 1.0 mL, i 0.45 pm FfLIEME, EXSR08, $%42.17
TR i 2RI, s s B, T EIARE R .
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& 4 JOL 54¢H75754%1#) 254 nm HPLC-UVD & i[& (I) L& HPLC-ELSD & i[& (II)
Fig. 4 HPLC-UVD at 254 nm (I) and HPLC-ELSD (II) chromatograms of JOL and its relevant herbs
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Y ] JoL
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il =02 2111
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t/min
IR ETR S-HET  7-EREEK-8-O-p-D-MAET  11-HHR 13- T  16-AMRK-7-0-B-D-HE MR 17- T2 18-3UE%
B 19-K3M)-8-O-B-D-HI G 20- K35y 1-0-B-D-HI & i 24- K388 26-H &R 28 LEMIR  29-MHI%
1-gallic  acid 5-liquiritin 7-aloe-emodin-8-O-B-D-glucopyranoside 11-liquiritigenin 13-baicalin 16-chrysin-7-O-B-D-glucoronide
17-oroxyloside ~ 18-wogonoside  19-chrysophal-8-O-B-D-glucopyranoside ~ 20-chrysophal-1-O-B-D-glucopyranoside ~ 24-rhein  26-glycyrrhizic
acid 28-hyodeoxycholic acid  29-cholic acid

5 JOL. E&XtMRMAFE AR 254 nm HPLC-UVD &3%[E (1) #1 HPLC-ELSD &iZ%[E (I1)
Fig. 5 HPLC-UVD chromatograms at 254 nm (I) and HPLC-ELSD chromatograms (II) of JOL, mixed reference substances

and blank solution
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Table 2 Regression equations of 13 components of JOL

D% EEpyE R? LRk /(ug-mL )
BT Y=25 347 X—2 099.6 0.999 3 0.581 5~37.600 0
H B Y=1.147 X+8.485 3 0.999 0 1.015 6~~65.000 0
P2 K38 K -8-0-B-D-H H Y=51 654 X+40 342 0.999 5 0.325 0~~20.800 0
HHik Y=23 107 X+8 169.3 0.999 4 0.375 0~~24.000 0
LSt Y=29 876 X+109 903 0.999 1 3.775 0~241.600 0
¥ 2 -7-0-B-D-H] %) R 1 Y=47 400 X+12 027 0.999 2 0.295 0~18.880 0
T2 40H Y=35151 X+17355 0.999 3 0.548 8~35.120 0
DA Y=33 795 X+22 429 0.999 2 0.692 5~44.320 0
KW -1-0-B-D-78] % Hi Y=57784 X+12 414 0.999 2 0.211 4~13.530 0
K H-8-0-p-D i i BEH Y=54 180 X+20 803 0.999 5 0.441 6~28.260 0
R Y=12 861 X+24 600 0.999 9 2.153 1~137.800 0
T EAIRER Y=1.2744 X+8.836 7 0.999 0 1.350 0~86.400 0
iEEA Y=1.0559 X+9.525 7 0.999 4 0.795 0~50.880 0

SZRER, B NMERERMEETR HEDT,
KIEER-8-O-B-D-H &ML . HHER. HEH. A
R-7-0-B-D-FEFEREIR . TZ4KH . POEEHF. K
I} -8-0-B-D-H & HEF . KIEW 1-0-B-D-% % bl
. HERR . 2 AR A IHER (1)~ 3 A =l die
4395 98.01%- 98.42%- 99.65%- 98.60%- 99.97%-
99.07%- 98.70%-. 100.73%-. 100.91%-. 100.96%-
96.90%-+ 101.48%. 102.84%, RSD 4374 2.12%
2.58%12.67%-2.91%+2.28%- 2.84%-+ 0.65%- 2.77%-
1.81%- 2.19%. 2.12%. 2.53%- 2.25%, 45%%£H
J7 iR I HERA RS R AT
2.5.7 FERIUE  HC1S #ErT I JOL, $542.3.17
TR T4 S R A, 1% “2.17 TR (&
A E, ZRIE 3.
3 g
3.1 KEFEMEERSBESE

PR SR T S 245 B R 1) 4% 40 77 2R IR 4
B B BRAFAE o BTG Ry, 456 25 R R R A AT
A=K Fl UPLC-Q/TOF-MS %} JOL 1k 2% il 3 i 4 1 42
HIE 45 G HAR T2 I8 B BEAR R AL I 17 3 R AR T
MA32) JOL n] B BNEPE R/ B o F-HL, ARSI 4
WM. ARk H JOL A7 h 25355 i 4 /Mg
FREERY GEEE . DUOEETH . AME-7-0-B-D-Fi
EIFEIEIR . T/240E): K 4 MEIRYERUT (X
TR, AR HR-8-0-B-D- A HELF . KE-1-
O-B-D-% &) HE 1 K 3 By -8-O-B-D-F & W1 ) H

B 3 MR CHREE . HEREMH AR
PAB N T A3 2 ANFERR RSy Off 255 IR ER AR IH
).
3.2 LIRHRIKE

WL H %2 T CHE-Ks HERE-K. HERE-FR K
(& 01%HR) 3 MimzshtH RS, 2R SR, DH
FE-FR7K (57 0.1%HR) NASLIS I s AH 2T 16
FEBELNT, 13 Mg B R B SR RIF . 3075
27 RRIRLE (30,3540 CHAIA FEARF (0.8,
1.0+ 1.2 mL/min) X &0 5 15 08 73 55 508 1 5200,
SR ER, HR 35 C. AHE 1.0 mL/min B #
RSP RE . 0 B BRI T IE B AP IR . B 58
AN FAE R E %R Cosmosil-Crg (250 mm X
4.6 mm, 5.0 pm); Phenonmenex-Gemini-C;s (250
mmX4.6 mm, 5.0 um); Phenonmenex-kinetex-Cis
(250 mmX4.6 mm, 5.0 um), ZEHRER, Cosmosil-
Cig AT RENG 13 FoE & ko It i oy 9F, ik
FIRGM S E. 5% ELSD SR & A FHE
(105, 115, 120 C)H ANFEZFEA (N AR E (1.5,
2.0, 2.5 mL/min) 52 0e W0 S AE DR 28 3R AT %2,
RATEERERE 115 T, ®AEBRRE 20
mL/min J &AL ELSD S,
3.3 LEFIBIAR 15 MFIEIER) UPLC-Q/TOF-MS
SR

JOL £ i Ab¥E 53 it UPLC-Q/TOF-MS #1731
PR, KRERNNEIE S\ MassLynx V4.1 ¥
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Table 3 Contents of 13 components in 15 batches of JOL

JR R (ngmL ™)

i BETR BB FERERS- HER W5 AWR-T-0-8- TR NS KE/-1-0-8- KER-8-0-p- HER BEHMRE N

O-B-D Hi4ikE+ DTG RR DAIENER  DAAIRE
Sl 6045 112.34 37.79 201 66613 1636 62.58  159.65 16.63 3081 27432 22575 119.04
2 88.89 108.32 39.84 3012 77814 1827 7496 17731 23.72 3687 31032 20225  115.60
$3 5182 123.86 3172 2090 65878  17.28 6245 15541 13.13 1876 23313 190.62 117.85
S4 106.90 11278 36.76 3442 840.98  34.09 10148 205.86 12.13 1676 23323 21032 118.39
S5 72.52 104.83 35.00 1424 62233 2328 7042 15729 18.77 1936 24243 23970 131.55
S6 8832 100.34 35.02 4365 73979 30.64 8650  171.66 16.05 2038 30250 21364 11232
s7 93.02 103.42 35.46 287 73996 2287 7858 164.06 11.96 1660 30294 187.38 103.54
S8 96.62 10111 34.16 39.63 707.98  27.46 81.09 16248 15.13 2048 28683 17748 99.48
$9 9640 9523 33.45 242 7248 2369 78.68 16151 12.00 16.14 30032 21690 132.85
SI0 12462 89.46 37.84 3153 79462 2678 8425  182.26 19.99 2806 26602 22031  110.20
SII 11938 10231 38.29 3126 80431 1627 85.67  186.33 15.80 2844 27063 20840  104.50
s12 7909 78.69 32.14 2393 73979 1429 7839 16430 14.20 2181 24063 21840  106.50
SI3 14827  91.20 39.64 34.17 862.98  17.59 9127  194.12 16.11 2921 28865 20234 10234
S14 11525 103.12 32.62 3060 61037 1335 7510 165.42 1156 2178 22297 18936 98.54
SIS 13684 7031 35.74 3432 86740 1287 7290 16153 13.66 2563 24795 18670  104.56
FHE 9856 99.82 35.70 2007 74389 2101 7895 17128 1539 2341 26819 20597 11182

A B R A AT H R 3 A, dE AR AR R U
MSE SfeE R heE 15 ANFRFIEE RS AR XS 71 )i
B (BT 169.013 7. HEA 417.118 6. K
T K -8-0-B-D-H E HEHF 431.097 8. H H 2K 255.065 7.
WA 445077 1. AWM R -7-0-B-D-Hi %) b 1 1R
505.098 2. T JZ2 45 431.097 8. X T &1 459.092 7.
K -8-0-B-D-F &I HELF 415.102 9. KE Y 1-0-p-
D-HIEFEFF 415.102 9. KKK 283.024 3. HHR
821.394 0. (18B,200)-H H 1K 821.394 0. J& £ H
Fi2 391.284 8. HER 407.279 7), #HE—Hi@E i /b
REAERE 8 7 o0 S0 R L AT e % e .
HPLC-UVD L igig 26 HEMR (r=11.16
min) 1 27 (18B,200)-H ¥ (r=11.85 min) 7Ef
BTHEATEREERENHES T ETFE m:z
821.397 0 [M—H] ", & JCZ AR B vl M H 7+
N CoHexO16, 35 1 BS T X VL5221 5] 28] B 1%
FRWE BT m/z 351.054 6 Fl m/z 193.035 8, DL
Wrabtgrh & 2 7 TR E A PEIERR . FE IR B ALK
N FEBER AR B A R m/z 823.412 7 [M+H]
g, FIERRMEERHERENEZERE T m2
647379 6 [M+H—GIuA] 1 m/z 453.337 2 [M+

H—2 GluA—H,0]", LLJ RDA 7= EMImF Es
T U& m/z 263.161 8 [M+H—2 GluA —H,0 —
CisHp] A1 191,180 9 [M+H—2 GluA —H,O —
Ci6HnOs]", F&H B =k s R I, 454
X SRS B HEAT T AR 2508 R R 13 M
P ZE UPLC-Q-TOF-MS 43 #7144 55 5% HEL i A o 15 24
i —2, 2B HiiE T HPLC-UVD 1 HPLC-
ELSD #84CEl Hh A F A (1 HERf E

2 b, ASZEGE ST T JOL HPLC-UVD-ELSD 4%
TEFR S, ShoE 29 NI, a5 R L =E A AT
WIZG AN AT 2k . X R LE 6 & UPLC-Q/
TOF-MS 43 #7, £ HPLC-UVD Al HPLC-ELSD $54{
BV A2y 04 13 A 5 NG 1615 21 BE A 0 L 2 3
Wo ZREF B TT ZIRIRE o RS TS,
SEHE T CH RIS 13 MR R 1 FIR E &7
%, 615 fETTEHIFIEAT RE A, R ST
HPLC-UVD-ELSD & % & & 77 1% At — 12 Tl
FRE R AR AESR AL T IR, {615 JOL (=
Pk RN TEE .
SE 3k
[1] rEZG8 [S]. —#B. 2015.
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