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& JFEST RP-HPLC EFIRME ST LR e iR . SRR BRGEER . UnEiR . AR, 3,4-Z0inmEmt2s e
3,5-WNEBE L JE R | 4,5- —WNHEBELE B IR 8 R LA B, KA Odyssil Cjg i (250 mm X 4.6 mm, 5 pm), Z.}E-0.05%
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ERF, 8 PMLEAR A FEN E Y N R I RIFRIZRMESE R (7.220.999 8), Y EUZEALE 99.18%~101.06%, RSD 7E 0.79%~
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Research on quality control method for Juhuang Oral Liquid
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Abstract: Objective To establish the quality control method for Juhuang Oral Liquid (JOL) based on the qualitative and quantitative
analysis methods. Methods TLC was used to identify Lycii Fructus and Polygonati Rhizoma in JOL. Phenol-sulfuric acid method
was used for the detemination of total polysaccharide, HPLC was used to simultaneously determine the contents of neochlorogenic
acid, chlorogenic acid, cryptochlorogenic acid, coffeic acid, galuteolin, 3,4-dicaffeoylquinic acid, 3,5-dicaffeoylquinic acid, and
4,5-dicaffeoylquinic acid. The Odyssil Cig (250 mm x 4. 6 mm, 5 pm) column was used. The mobile phase was acetonitrile-0.05%
phosphoric acid solution in gradient elution, at the flow rate of 1.0 mL/min, the detection wavelength was set at 325 nm. Results The
identified characteristics of Lycii Fructus and Polygonati Rhizoma by TLC were distinct and the spots were clear, without interference
and easy to recognize. When phenol-sulfuric acid method was used to determinate the total polysaccharide content, the regression
equation was 4 = 0.057 8 C + 0.032 5 (r=10.999 1, n = 8). The linear with its absorbance in the range of 26.15—196.13 mg/mL, the
average recoveries was 99.82%. The average content of the total polysaccharide in JOL from six batches is 157.74—166.49 mg/mL.
When RP-HPLC was used to determine the eight chemical components , the compounds showed a good linearity (r>0.999 8) in the

determination range. The average recoveries were between 99.18%—101.06% with RSDs between 0.79%—1.91%. The average
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content from the six batches showed neochlorogenic acid 102.9 —142.6 pg/mlL, chlorogenic acid 488.6 —563.8 ng/mL,

cryptochlorogenic acid 58.9—71.6 pug/mL, coffeic acid 240.7—326.1 pug/mL, galuteolin 228.6—302.7 ng/mL, 3,4-dicaffeoylquinic acid
398.0—485.4 pg/mL, 3,5-dicaffeoylquinic acid 184.1—203.1 pg/mL, and 4,5-dicaffeoylquinic acid 476.2—561.8 pg/mL. Conclusion

TLC identification method is simple. The determination method of total polysaccharide and chemical components is simple, accurate,

and with a good repeatability. It can be used for the quality control of JOL.

Key words: Juhuang Oral Liquid; HPLC; total polysaccharide; neochlorogenic acid; chlorogenic acid; cryptochlorogenic acid; coffeic

acid; galuteolin; 3,4-dicaffeoylquinic acid; 3,5-dicaffeoylquinic acid; 4,5-dicaffeoylquinic acid

B RT3 1 T I E 2 ERR PR s e PR 2 793 738 Ve 72 T
K, FERINIRNET . B TR, Bk,
IRMKRG. BRI, £o6. HRZ 8 KTk,
I, RNTFRETRBT G ST T IRAE I 78 5 3K
IRFR 55 o 26 ¥ LRI 1 %6 48 Chrysanthemi Flos-
| 354G Polygonati Rhizoma~ MIA2-F Lycii Fructus-
¥ Glehniae Radix 4 VK22 AR, 9= Bt G R 56
77, HABRER. FEE B R, AT ETE
PRIGPETHRAE, KBRS AR R 47

T 4 wRrh i B 20k, Hh s ielE N2
Ara T E, BABXGER. FHEE. SRS
MTha, HTREUEKE . RmzeE. HRME. )R
H &6 SRR RS, 1 2 052 2 0K IS TRy
Rz P, N AT A R R A T i
T THRYT R 20 RS 22 W i) 3RS 3 B AR
ST, b BRI R L Sz R T IR A B T R,
MR Z B MR 7 32 BE sy, AR SNE FRAL
iAo 28 5 20 R 1 Y dRPb B4 ke 2y,
HAFRONEM . $2K IEZED, SHZME &
HERE. MRS RE AT B
A e B E R AR, et SRR, B
SRR WNMERR . ARBBEE . 3,4- I TR |
3,5- MNHEEEZE JE IR L 4,5- —WNMEREZE TR 8 AR AL
F8 A3 [ B 300 5 ) T 4RI AR DA o A S 56 R FH 2
iy - Bt V20 72 5 b L 2 B &, 257 RP-HPLC
[FII I e 8 FhZ R o B T3, XA i A AT
TG EARGHEAT TLC %90, LA A% B8 1 IRV Y 5
PN R KT, $Emsr R E .
1 XEEMR

TU-1901 XUGHE ST Wt e T, Abat
Mr i A S A BR 5TAE A 7] ; Waters 2695 2 5y 800 AH
A, £ Waters AF], HWIENICE. ELHS
Bl BB FESE . 2996 FY B4 B 1) 6 0 25 A0
Empower 01 T/Fuk; MSA225s B HL 740 Hr KF,
8% Sartorius A ] o

TR ERE (5 110833-200004) LRJEER (it

5 110753-200413) T rh E & il 25 ik e w7 b,

RN EEIRT 98%; WIHERR (b5 121128). Hrék
JEER (5 MUST-12113001). 3,4- - WiHEfEZs B iR (it
5 MUST-12041114) . 3,5- ~“WNHEEEZE e iR (5
MUST-14011201). fa£¢ J5 iR (it-5 MUST- 12113002
4,5- "B iR (k'S MUST-12081803) AT
#h2 M EMIRIHA R AT, FESEKT 98%:

MIid 1 (35 121072-201410), #K CHl, S
121553-201202) 401+ E & S 2 sk e i Febe. &
EoNtital (RKAREL ), KNSR H Rk, Hib
WA RHTAE. 458 DIRIGRER, 1S 140601 .

140602, 140603, 140701, 140702, 140703, Hi&#B
HH R 24 K0 B I o 1 751 2

2 HEEER

2.1 FEMEFR

2.1.1  HIADFH TLC 2550 BUA 20 mL, HBERR &
BERARIRE 2 Yk, FHR 20 mL, & IFBER 2B, WK
iz 2 mL, VENMAMIEE . BT BV,
Ry B B M R . S BOKAT X R 2444 1 g,

7K 30 mL, JNFGERE 15 min, BG4, R, JERUH
L 06 30 mL JREESEHL, S FFEERR O, AR
1 mL, {EAXIEZHAER. 18 (FEZ M) 2010 4F
Fi— 5B 3% VI B TLC ¥ERE, IR Ik 3 Figsil 5~
6 uL, 2l R TRl — S REER GFass MR F, DA
MR ls-=E M- (3120 1) NEIFH, BT,
B, BT, BRAMEIT (365 nm) R, Al
ik, 7ESX RZM AR R AL E AR RS
M ept s, HIMETE T, WHE 1-As

2.1.2  BORM) TLC 5] HUAM 20 mL, Z&T, 5%
N 2 8% 20 mL #4330 min, Y&, BERET,
BRIEIN CBE 1 mL AV, AF AR A Bk
BRG], RIS A 5y R
FRGAT AR 2581 2 ¢, N 2T 20 mL #8275 462 30 min,
Jent, VEMWMAET, FREIEE 1 mL #REME, EN
XTHRZGAP IR B R E 28 2010 4R —HF 5%
VI B TLC %5, W Bk 3 Fg & 2 L, 70l
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R — SRR G #EER b, L= -1 R
(121D AR, BRI, B, T, Ll 10%
TR L BEIRT, 1E 105 CINIERE 2iEH . Al
i, 76 50 I8 2GR A N R B B AR R
Bt e, HEAML 4. WE 1-B.

1~3-fkf 4-XHRZGH S-BIMEXTHIR

1—3-sample 4-reference medicinal materials 5-negative control

1 FEOREFHAIEF (A) =T B) B TLC
Fig.1 TLC of Lycii Fructus (A) and Polygonati Rhizoma (B)
in JOL

22 BEEEENE

22,1 XRGVERECH] FEAREC 105 CTRE
72 J5 R R TG /KB A B G R 10,46 g B 10 mL &
MR, KB RAEEEZE, AR ERERN
1.046 g/mL )75 %5 BEXT R i i

222 AESVAEIECH] L 100 mL 25 3 H R
(5 140702), BEHWREFH, WA V4 B =5
FGERT 1/16 BIIE T I, Bk, Wk L. bk
HWESBEASK, BEEHAESERE G250 &
METEA NI, FEHERBG, REE S0 mL &
Wi e gs b, BPE (500 v/min) AR INTE/K 2.0%
i E iRk 80%, 4KZEAHE 10 min, 4 CEFEIL,
4 000 r/min B§.C» 10 min, 2 BiGH, POEHING
K CEEERGE R, $%), 4000 r/min &> 10 min,

2 BIEW, T OB, BRI K R N K
I EFEE] 100 mL &R, KR EZIE,

HIFER

223 ECORWRCE IR R R AR - R VA
ZHE ) o A R IO B R VA TR DA
DAZETR/KAE 2 A PR RE A 1.0 mL T 10

mL B ZERE T, IKE 2.0 mL, FHIA 5%
1.0 mL FKRAERER 5.0 mL, #8541, Bib/KT KIS 30
min, HUH VKA 10 min /5 EIEE 10 min, KA
TU-1901 BOGH AN AT WA SO FE T AT 48, 3
R KN 450~800 nm, £ X L AR A VA T
7E 620 nm A SR, LR M R R UCE
0.001 (<<0.005), T B BH 14 o FEROGHRE: ot P00 22 T
T, WK 2.

Xt i
P i

BAPERE i

500 600 700 800
Anm
2 FERORKD UV LEE
Fig.2 UV chromatograms of JOL

224 FRAEHTZRIHIR R I U 2 R X R
WO (FHE). 0.2, 04, 0.6, 0.8, 1.0, 1.5 mL T
10 mL B2/ F, M/KZE 2.0 mL, FIIA 5%
%y 1.0 mL FIIREER 5.0 mL, #£25], Bib/KFKSB
30 min, HUH KA 10 min J5 =R E 10 min, KA
BHNAT W 6 BEVEAE 620 nm AN E G (4)
8, DAREIaREREIRIE (O NEEAER, 4 H A9
Apbraz il brEh 4, R EE7H 4=0.057 8 C+
0.0325 (r=0.999 1, n=8). L5 RKH], kit
R SRR B IR E 26.15~196.13 mg/mL 5 4 14
ERIFIIRR,

225 FREMERLS R E —Haifib S5 2 )
B AW 1.0 mL T 10 mL B ZERE T, ks
2.0mL, ZHFERE 0. 1.2, 3. 5. 8h, % “2.2.4”
TR 5 EEEAE, T 620nm N A8, 455 RSD N
1.26%, FZITIEREE R

22,6 REEEEGRIG K T W HCR 2 B T R A T
1.0 mL T 10 mL RZEXEH, /K= 2.0 mL, %
“22.47 BURJEEEAE, T 620nm Tl 4 {8, &4k
TE 6 IR, 455 RSD N 0.98%, FHiZ ikhE% %
R4F.

227 BEEMHRE R EIREL S 4R —Heaift
J5 2 B IR AW 1.0 mL T 10 mL B 2R,
BN7KE 2.0 mL, 3%“2.2.4” T F 773544, T 620 nm
W A, 455 RSD AN 1.22%, #HZIEEE M
R4F.

2.2.8  HIFEEICRIRES A IR S E Al s
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ZHER ARSI (A5 140702) 0.5 mL T 10 mL
HIEWRE T, JL o, Font g S I AR R
BE0E 80%. 100%-. 120% 11 N 5 B 5t 18
JN7KZE 2.0 mL, #%2.2.4” UK 77534, T 620 nm
I A E, SRR Z RN 99.82%, RSD
N 1.27%.

229 FERIE  H6 2 IR (LS 140601 .
140602, 140603, 140701, 140702, 140703), 4
FERFAT 2 6%, 4% “2.2.27 BT H &R AR
I3 BB ER VAR 1.0 mL T 10 mL H I8 R
H, 7K 2.0 mL, PN 5% 1.0 mL AR
% 5.0 mL, #&25), B /KK 30 min, HUHIKH
10 min 5 EHEE 10 min, FHLANa] W60
VEALE 620 nm Abor IS I A 18, RIEEIETE,
IHEAZHENE, SR FMER 158.19. 159.78.
164.54. 165.03. 166.49. 157.74 mg/mL.

2.3 8 FASHINE

23.1 i fF  Odyssil Cjg itk (250 mm X< 4.6
mm, 5pum); ZJ5-0.05% R K IEBCNTREIAHE, B
FEVEHL: 0~13 min, 10%~13%ZffE: 13~18 min,
13%~15%Z.fi: 18~22 min, 15%~18%Z fiF: 22~
25 min, 18%~20%Z.iE; 25~35 min, 20%~22%
ZMEs 35~45 min, 22%~25%Z. M AR EN
1.0 mL/min; il K 325 nm; H#E A 30 C;
B 10 pl.

2.3.2 AN SR DU SRR R SRR
Posd 5 WNERR . ARRREE . 34-UnmEmEZE B
R 3,5- WMHEEEZE JE R . 4,5- WmmEREZE JE B X IR
SR, FERE, B 10 mL ARSI 50%
FH A VR ) B BT 4% SRR 0.170 mg/mL. 4% R
0.678 mg/mL. F2%¢JF R 0.086 mg/mL- HiIHERZ 0.392
mg/mL. AREREF 0.363 mg/mL. 3,4- - MiHEfEZs e
2 0.582 mg/mL . 3,5- — Wi HEELEZ JE R 0.301
mg/mL. 4,5-—WHEBEZE eI 0.674 mg/mL [FIRE
Xof L VTR o

233 HEHASIAEWHI S R R T Ok (i
5 140702) 1.0 mL, & 10 mL &4, I 50% H %
T, S ALEE 10 min, SEA, ¥4, MFLIERE (0.22
pm) JEIE, HUERUEMRAE o ik VA

234 BAPEAE RIS & $RAb DT BRI RREER 2
LA FE R 2R, Facthil] % 12090l ] e 2 1E 1)
FIVERE M, 3% “2.3.37 TURN ikl &, il i A
A A

235 LEPEWIE RS IR A TR AR
W P A T A PE A TS 10 L, 3%
“23.17 WURTHENGE, SRR PO ERR . 2r)R
M2 FRsR )R UINHERR . ARBREE . 3,4- oA
JEMR. 3,5-"WmHEBEZEJEIR . 4,5- WSt e IR
T I ) PR B I 1) S TR — B 8 AR H AR
FERGF, JFH PG S RO P o3I 52 e T
W, RPZITERAA RIFHLELE. ikEILE 3.

A 18
H | 5 | \‘
1 | I ) “ | |
| I3 ‘\ | .l
I | I | I
I Ut |
B
‘ | 6 8
[ \ |
W3 sl
A1 P TS LU
C
|
’\i‘,’ s - -
(‘)HH“H““Hl‘SHHWH““‘3‘0““““““‘4‘5
t/min

LHERIRRR  2-20EIR 3-RAURIR 4R S-RRET 6-34-
TRt 2 e R 7-3,5- Mt R e R 8-4.5- WL B R
1-neochlorogenic acid 2-chlorogenic acid 3-cryptochlorogenic acid
6-3,4-dicaffeoylquinic acid  7-3,5-
dicaffeoyl quinic acid  8-4,5-dicaffeoylquinic acid

3 RN (A). MRORGER (B) FRFLAM
¥ (C) # HPLC &i%[E

Fig. 3 HPLC of mixed reference substances (A), JOL
sample (B), negative sample without Chrysanthemi Flos (C)

23.6 ZMKRFL alkERI 2327 BUF
TRA N R SRR 50% H IR MR 2. 4. 8. 10,
16 5432 RFNE AN B ST, RS 6 i
WA X AW 10 ul, 4% “2.3.17 TR
TIE . DT ME A AL bR (Y, #ERER
IR AR (XD, HHATEYERNE, BRI TE
KA RE (r); FFLL 10 FEM LR E € BN, 3
AR L e R PR, SRR 1.

237 FEERAL FEEWEL “23.27 TURMREXT
PRV 10 pl, $% “2.3.17 TR FikilseE, Es:
HERE 6 WK, MISHS AR SRR . FRstm iR, i
WERR . ARREF, 3,4-0NHEBEZE R R 3,5- ik

4-coffeic acid  5-galuteolin
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Table 1 Regression equations, r, and linearity ranges of eight constituents

D% EPE W = r LY/ (mgmL ™) AIR/(ngmL ")  FER/(ng:mL ™)
Bk IEER Y=34X10°X—3107.4  0.9999 0.011~0.170 6.35 22.17
R IR Y=2.8X10°X—87722  0.9998 0.042~0.678 2.89 5.13
(eI Y=53%X10°X—48169  0.9999 0.005~0.086 6.67 20.32
BN R Y=29X10°X—21051  0.9999 0.025~0.392 572 15.29
ARBEH Y=24X10°X+1930.6  0.9999 0.023~0.363 2.59 9.86
3.4-TUMEEBEZE B Y=2.2X10°X—1.4X10° 0.9999 0.036~0.582 2.51 7.24
3.5-UNMEBEZE R B Y=2.6X10°X—4.0X10* 0.999 8 0.019~0.301 2.13 6.91
4,5-TINHEEEE BB Y=3.1X10°X—1.8X10° 0.999 8 0.042~0.674 2.94 8.45

WhZE JE IR 4,5- WnmMERE 2 Jé RV AR 1) RSD 4373l
N 0.55%- 0.63%- 0.94%. 1.25%. 1.02%-. 0.79%-
1.21%- 0.58%, RIAIAHFEH L R U

2.3.8 FaEtEils  HUE—HE (S 140702) fitik
WRIET, AT 04 24 40 64 8. 120 24h % “23.17
TR AN E , WA aR AR R EER . Fask 5z
WIERR . R BRECE . 3,4-ZWNHEREZE B R . 3,5- =N
MEREZE JE IR 4,5- - MERE 2 Je BRI i A2 RSD 4>
AN 0.69%- 0.91%- 1.25%- 1.40%- 1.17%- 0.88%-
1.39%- 1.52%, 25 FFR UL I 24 h WERE
PER T

239 HEEMRE  FEE WG DR S Git
5 140702) 1.0 mL, 3t6 17, #% “2.3.3” WK%
AR R, % “2.3.17 TR EEE,
R 8 M AR RSD 4378 0.82%.

1.19%- 1.85%- 1.66%- 1.41%- 1.02%- 1.81%- 0.89%,
RUNZ T ELEERLT.

2.3.10 FEEICREE B E AR (it
140702) 0.5 mL, 394y, Zrnl4xBminAE A
FER PR B0 80%- 100%-  120%4% 25 IR
ARG, ik “2.3.37 OUR k&

BOR S VE, 1% “2.3.17 TUR5ikille, THE R
R, GHRMGRR. SRR RERIRER. MR
ARBEAF, 3,4-ZWNHEREZE B IR 3,5- —WmmEm:ZE e
FR . 4,5-ImEmEZE Je B 1135 [T 2R AE 99.18% ~
101.06%, RSD 7£ 0.79%~1.91%.
2311 FESIE  H 6 HEZ T OREAE S (itS
140601 140602 140603 140701 140702 140703),
FEAFERPAT 2 48, % “2.3.37 TR Il & itk
AR, % “2.3.17 TR g AT AT I
PRI FRIE TR [P TR TS, 15 6 MLURE S
8 Pl B B IR L4 M T 2k R R 102.9~142.6
ng/mL. ZEJEEE 488.6~563.8 pg/mL. B&%kJH R
58.9~71.6 ng/mL. WIHEER 240.7~326.1 pg/mL. A
FREAF 228.6~302.7 pg/mL. 3.4- WNEREES TR
398.0~485.4 ug/mL. 3,5- " WIHEELZE JEFR 184.1~
203.1 pg/mL. 4,5- —WIHEEEZE TR 476.2~561.8
ng/mL, Z5H W 2.
3 g
3.1 TLC £35AR0%HE

AHFFEK A TLC iERT Ak J7 2H B2 R A AT
R BEREREAT T e e, @i s ikam el Y,

®2 6HEERT S THAIHEENE (n=2)

Table 2 Quantitative determination of eight constituents in six batches of samples (n = 2)

=

J R E /(ug-mL )

WaER SRR FRSRERR R OARREY 34-TiEEEEE R 3,5- iR R R R 4,5-umEEE e iR

140601 102.9 494.9 67.5 280.9 264.7
140602 130.1 518.7 64.3 276.9 291.1
140603 132.2 490.1 64.0 254.8 2842
140701 132.4 504.2 60.3 265.2 251.9
140702 142.6 563.8 71.6 326.1 302.7
140703 117.7 488.6 58.9 240.7 228.6

421.7 184.1 521.6
405.4 194.3 501.9
430.9 185.3 499.8
435.2 203.1 510.7
485.4 191.7 561.8
398.0 193.4 476.2
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RRAZERN LR R 51T, BABEELG. E5
PEGF. LB PERRIEE s, BRASFAE b 48 51 # AT AN )
Wk, BEAEMT, BIPETE L.
3.2 EEMEIEFRAIEE

Jidsge. fERE . Mfd . dbbS 4 kg
B2 bk, WIRIhRL K A v Ao, Sorf e 2 b
9% DR 45 fabr 2 —, RIS SR A HPLC %
M BB 256 h B R R . SRR 8 Fil
RO IR, AT 58 il S 264 1) T £
33 ZEEENEREIIESERIERF

TE 22 W 11 7 5 7w S HE B B S FLAth K I 1
BT IR, H AT 2 M SR A B FH ) K PR
TUCAHERR /N T4 02 B0 L SRR S T4, Sevage
I A SR BASE, (R AERE T AR I R
HEREEE, BOPEARZE, MWL R, B
BRI, DL iRZE .
34 ZREEENESERNEE

Z I B A H T A — A . R
PR B2 22 W V2 H RO 2 A 1 —Fh
7595, 3 P T RO L SR DL R S ) sz Y,
BEITHIG 2R RIRTEE A, BRI A L0 ik 4%
710 5 B 1 AR 22 W e A e 2 3 1 IR
ATV
3.5 HPLC B2 &EREFHEE

KR T HEE-K. KRS, SREK
W ONE-KZG T Ao B BT, BM b
Wit R 2t A, RIS - KRG N T
HBIETY, RIS, REmaEE. K
SEG BRGNS K (348, 327, 325 nm) #EATELER,
S50 325 nm N R UEFEERGR, BMUEE 325 nm NH
R Ko ek, SR, AR R, SRS
T S HOIAT A B A 2 B A1

S8 38 3 0T 4 55 11 PR R A A 1 R

17 TLC %51, FFR A -Br B0 5 58 1 IR

MRS TIE, FEE. RP-HPLC X H 2

AL 8 Moy E BN E BTV, E TS LA

MEWEE 8 Bk B e EillE M, USRS

PP R 1) 56 7 10 R o) 7)o o

SE K
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