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Study on Quality Standard Improvement of Qiju Dihuang Oral Liquid

ZHOU Jianhua', HONG Ting*, ZHANG Kunyan™*, YANG Yisheng’(1.Jiangxi Qingchun Kangyuan Herbal Sliced
Medicine Co., Ltd., Jiangxi Xinyu 338000, China; 2.Jiangxi Provincial Institute for Drug Control/Jiangxi
Provincial Engineering Research Center for Drug and Medical Device Quality, Nanchang 330029, China;
3.School of Pharmacy, Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China)

ABSTRACT OBJECTIVE: To provide reference for perfecting and improving the quality standard of Qiju dihuang oral liquid.
METHODS: According to No. 0502 method stated in 2015 edition of Chinese Pharmacopeia (part IV ), TLC method was used to
identify the fruit of Chinese wolfberry, Dendranthema morifolium and Paeonia suffruticosa in Qiju dihuang oral liquid. Using the
fruit of C. wolfberry, D. morifolium and paeonol as control, the deployment systems were trichloromethane-ethyl acetate-formic
acid (6 : 1: 0.5, V/V/V), trichloromethane-isopropanol-formic acid (10 : 1 : 0.5, F/V/V) and cyclohexane-ethyl acetate (3 : 1, V/V).
The contents of morroniside, loganin and paeonol in Qiju dihuang oral liquid were determined by HPLC. The determination was
performed on InertSustain Cis column with mobile phase consisted of acetonitrile-0.03% phosphoric acid solution (gradient elution)
at the flow rate of 1.0 mL/min. The detection wavelength was set at 240 nm (morroniside and loganin) and 274 nm (paeonol), and
the column temperature was 40 °C. The sample size was 10 pL. RESULES: In TLC of the fruit of C. wolfberry, D. morifolium and
P. suffruticosa, same color spots were shown in the corresponding positions of reference substance/control chromatogram without
interference from negative control. The linear ranges of morroniside, loganin and paeonol were 2.12-106.17, 1.91-95.63 and
4.78-239.16 pg/mL (R°=0.999 9, 0.999 9, 0.999 8), respectively. The limits of quantitation were 2.12, 1.91, 2.39 pg/mL; the
limits of detection were 0.53, 0.48, 0.59 pg/mL, respectively; RSDs of precision, reproducibility and stability tests were lower
than 2% (n=6). The average recoveries were 98.27% , 97.06% and 97.65% RSD were 0.80%, 1.18% and 1.36% (n=6). RSDs
of durability tests were all lower than 2% (n=3). CONCLUSIONS: The established method is simple, specific and durable, and
can provide reference for improving the quality standard of Qiju dihuang oral liquid.

KEYWORDS Qiju dihuang oral liquid; Quality control; Improvement; TLC; HPLC
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HETRT 5, AT 1 OB .38 (HPLC) i 72 AT 25 A9 5
AR PR —WRZGHF . SR, il e o C 2R
R Tl 2 24 ) 24 T 50 ) o, 2220 70 10 5 e 0 7 2
% o HRE S R A TR . H HATA R
T4 Hb 8 11 i S 2 ) T PR B A AR B
(i) 2 IR BERE AL S0, BAT R R AT DRy o
SRR T S B S IR R P S i R R A B
W B AL~ 18I0 5 P B B A P B F2 E PR O
HA DR 2 ORI S D00 N, AR F TR
FHHEZ @ 3% (TLC) Wk X AC 35 #2801 I h M A 7 59
FE Y B (LY BB g BE) 9EA 55 PRSI e,
iz F HPLC w0 5 Hvh S04 | B R AT B By ) %
O A T SR RS R R B
%,

1 #7
1.1 {8

1260 % HPLCAY , W 4& U IT 2 . A shEAf 4 AL iR
56 A FE S K #5 (DAD) 1 OpenLAB CDS Chem-
Station T-{E 3k (& E“LHEAR A F]) s LK i 1M 4F
H-FER 28], T 52 —) s KQ5200B 7 75 I i Uk
HLCES LT B A A A A PR 2 ] ) 5 Milli-Q Advantage A10
RUR ALK AN (e B e 2 F W) )
1.2 Zm5ikH

FE 44 H B 11 IR (VP BF R AT 5 20 A R H) L #it
5180101, FiA% : 10 mL, JOWH Y ) 5 AT 28 Hb 8% 11 IR (VT
PO RN B A RS | 4645 Q180501 , #LA% : 10
mL) ; A2 b B 1 IR (b AR s B R AR 25 A FR A
H) L5 24301801, BEAS « 10 mL) 5 MiAC 7% BE 2544 (it
51 121072-201611) | 2§ fE XF & 25 #F (L5« 121384-
201504) | B3 A7 XF B i (AL 2 111998-201703, 4 JiF .
97.4% ) \ Iy BR 1 X B (HiE %5 2 111640-201707, 21 % -
99.2% ) \FF B2 By X B (FiE 5 2 110708-201407, 41 i -
99.9% ) ¥ F v £ i 2 S E BFIE e 5 I G R 68
TEMR (75 SR IE 1A BRAF] L 200~300 H ) ; LI H %
R taial, K Ry Ak, HoR 4k S A sl
2 FiEEHR
2.1 TLCX3
2.1.1  HIREFA TLC 285 BUA AL 20 mL, B T3 i
Shrr, S R O BRPRFE SR 2 Yk (BFK 30 mL) , 55
L2 CHRIE KRR T , IrigskiE iR Ll 1
mL A%, VR AL R . o) BURIAC X B2 41 0.5
g, B TR EH b, K 40 mL, & Hy P rhofin i m] 3
15 min, V%, B8, WEIR RV OO REZ BV . FAT
2 b B 1 IR A T RN L 2SR A A AT B B MR L O
o A 0 A R T 4 VR T B PE X RETA M . #2015
AP R [ 24 380 (DU 38 W) 0502 7470 Tialae ™, i At
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T VRS VR X R A A T VR 9] P X BRI W45 6 L, 430l
ST Rl — AR G HEAR I, L =5 k- L8 L Tg-
HER(6:1:0.5, V/VIV) RIEIFH], I B BT, BT
LHMEET (PN 365 nm) TR . 25 R, 7EAER A
g rb 50 B 24 b4 0 1R 0L A 7 B S A ] B f e
FEEBEA, XTI T4, AL/ TLC %50 1& I
K1

1 2 3 4 5
T LA 7 X B 25 b 5 2~4 s i (i 5 23 51 S 180101,
Q180501.,24301801) ;5. BF X i
Note: 1. control medicinal materials of the fruit of C. wolfberry;
2-4. test sample (batch numbers of 180101, Q180501, 24301801) ;

5. negative control
1 HI1EFHI TLC 3!
Figl TLC chromatograms of the fruit of C. wolfberry

2.1.2 ZHAEMTLC %5 B 2. 173 R i il v Ak
AW P RS . TR 2 M 1 g, BT
B B R, 7K 20 mL, B HLHE FR iR R 1 h,
A UERT, 8RR BN R R . FERAC A Mo B
IR T FN T 25 i 28 B2 A8 0 BH PR i, Rt it 7
TR 5 7 1R SR XT BRI . 44 HE 2015 AR R HR [ 24
) (PO ) 38 ) 0502 P A T IR, W B b A 3 Fhigs i
2% 5 uL, il F I — A R G2 -, LA
Yt-SE N - R (10:1:0.5, V/V/V) R JEIF5, BT, B
BT BB AT I, BT R AN EAT (B K 365
nm) ML, SRR, Ak, SXTIRZS
TR N A B SR (R e Y B SR B, EL BT
PO T, 94609 TLC %K LK 2.

2.1.3  FEFHE A TLC S5 HUAS i 20 mL, FH A i fik
(60~90 CHHRFEFEIL2 K (¥R 20 mL) , & IF EJ2ATH
Tk 00, FARA%E T, BT A 5 s in HE I 1 mL A, A A it
IARVATR . 53 BOPH Bz oy el B S i FE ) B 1 mL 5 1
mg MR, VE X R VS U . Fie AT 4 b v 1 IR Ak T
FT 25 A B P 7 A BRPE R i, 32 A3 A v TRl
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1 2 3 4 5
TE: LAGTEXS B2 5 2~ 4 A (HES- 4351 2 180101 ,.Q180501
24301801) ; 5. B M X -
Note: 1. control medicinal materials of D. morifolium; 2-4. test sam-
ple(batch numbers of 180101,Q180501, 24301801); 5. negative control

E2 HEWTLCEF
Fig2 TLC chromatograms of D. morifolium

T3 T B X RV . e B 2015 4 g 6 245 ) (Y
B 38 ] 0502 A T IR, W B IR 3 R4S 5 uL,
A3 5T A — A il A G E AR b, AR -4 R TR
(3:1,V/V) RRETFR, JBIF, B, B+, mg Lk g i
5% —SEAER VAR, AE 105 CHNHE BE 25 50,75 7,
EHIET R . 4550 BR, FEAER S A, 50 e
TS AR I A7 B b Sl A [R5 P BRE A, LB X B T T
o TR TLC X5 LK 3.
22 BENE
2.2.1 @B (%4  InertSustain Cis(250 mmx4.6
mm, 5 pm) ; SN : 205 (A)-0.03 % BEERIE W (B) , A
PRI s P - 1.0 mL/min s Rzl K « SOv8 1 A S B 1T A
WA 240 nm, PR ERASIN A R 274 nm 1 : 40 °C
HERERE 10 pLo BREEVEMARIT LK 1.

=1 BERBKER

Tab 1 Gradient elution procedures

fif ], min TREA, % WiHAB, %
0~5 57 9593
5~28 7 9
28~50 T-14 9386
50~58 14-60 8640
58~65 60 40

2.2.2 TRBGHIE TR HE VAT 2 B S PR
Wi SR P R 6 R A 10.90,9.64,23.94 mg, il
50 %% FF il B o s VR 40301k 21.23.,19.13 ,47.83 pg/mL
TR G0k R V5V, BIAS: o ARt 3k d V2 A < G 28 i BB
2mL, & T 25 mL & i, H 50% H sfs #f 22 20 1, #2
A, U8R BRI, BIAS o PR RE IR - e A 2 Hh
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1 2 3 4 5
E  1LPh R W0 B 5 2~ 4 6 i (L5431 180101 ,Q180501
24301801) ;5. B XS HE
Note: 1. control sample of paconal; 2-4. test sample (batch numbers
of 180101,Q180501,24301801) ; 5. negative control

3 HFEHITLC 3!
Fig3 TLC chromatograms of P. suffruticosa

I R Ak R T 25 o s ke L2 0 (ol ) AL P e g BR
R T8 A T TR TR 28 v i 0 S P BT AR
2.2.3  RGUEAMERL  BCE RIS X RS AL
A VA TR B X R VR A5 1, 2.2, 7 T A A
HEATIE il sk G . 45 R TR, IR R S
L ERAF T ERAE T 4 000, FELR A0 25 5 R 4F , AHARIE
()43 B EEHAIR T 1.5, kR LI 4.
224 AMERRFEHE WEWBGHETT  SEAT K
gy %k B it i i, 1T 50 9% P il v 1 B R B 4331
2.12.4.25.21.23,42.47 ,106.17 pg/mL, &% i 1 vk 5
435Sk 1.91,3.83,19.13,38.25,95.63 pg/mL, JJ % ) i
FEUE 435N 4.78 9,57 ,47.83.,95.66,239.16 png/mL )
FRIVIRA XS IR o A28 W F A 22 90 ) B v
£ 10 pL, #%°2.2.17 TR @35 25 PR #7005 | 10 5% 0 1
TR 23 WILL R BE (pg/mL ) s AR AR (x ) I FR A 40
ARBR () BEA TE R R H 3BT, ek e R L3R 2.

F2 ZKUEXRETEER KNRER
Tab 2 Linear relationships, quantitation limits and

detection limits

R I B B gl EER, pg/ml SR, pg/ml
FEEE =170 214901 0999 212~106.17 212 053
D p=160155106822 0999 1.91~9563 191 048
FHER  )=462659r+943355 09998 478~239.16 239 059

225 KRS a ERAEES R ER2.2.270 TR
BT BV VR, Fe LA R, B 2.2,V T ik A 1
EREN G DAEME LR 10 1 BT e S, (5 1L Ry 3
LA A A B, 25 SR WL 2.
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P K240 nm

80
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£ 40 SE BT
20 z g
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ALIRAG XS
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CLIHPERS Y
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B2 fitidh

80
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2
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20
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t,min
C2.[FPExT IR

El4 HPLC &ifE
Fig4 HPLC chromatograms
2.2.6 MEEEEY KA WRC2.2.27 WU IR G X R
VW 10 uL, #2221 TR (35 S5 R S AR E 6 1,
ICSRUETAIAR . S5 5R  SEU B AR e My e T AR Y
RSD 4354 0.24% ,0.42% ,0.47% (n=6) , 2 FA (%% H

HEZED; 2019455 30 5 131

A BT HRG
227 BEEMWIE  HURC A M IR A (JiE S
180101) 3, 2 6 47, ## 8 “2.2.27 39 F J5 i il A 3t b
VSV, P 2,217 TR A% A5 R UEA T I A2 , 1 ik 0 T
I, SR BT LR PR R e B R A (43 )
47 0.23.0.10,0.05 mg/mL, RSD 43 %124 1.79% . 0.03% .
0.81% (n=6) , KWZ ) A RIFAEE M.
2.2.8 FAEMEREE  We2.2.27 00 R AR W CRE St
51801013 i, 43 Al F = I P& 0.3.6.9.12.24 h
JEH 2. 217 WUR @Gk SRR T O SR A L 45
B BT SR T L PE B 0 1 ALY RSD 43 1k
0.46% .0.32% ,0.28% (n="6) , YA HEIR S W b 3 sk
ST 24 h NERAE .
2.2.9  FERIBCREE RS E EEE N A
VSR (RE A5 180101 il &t , 22 6 443, &7 1 mL, 43731
BT 25 mL S, PRSI AR A X IS 5 mL
(BL3# 11 0.053 1 mg/mL , H &1 0.028 7 mg/mL FIFF 17
0.012 0 mg/mL) ,$%“2.2.2" W F 7 kil s Bk it s,
Fie“2.2.17 T T AR S A R A3 A, 10 s T BB |
Wk, G5 SR AR PR B F R DGR 435
}98.27% .97.06% .97.65% ,RSD 4331 0.80% .1.18% .
1.36% (n=06) , FWHIZ )y I MER 0T 25 R W 2.
F2 ERERRBLER(n=6)
Tab 2 Results of recovery tests (n=6)

FRINY B mL BT mg AR mg Wi mg MK, % THYBICE, % RSD, %
i I 02288 02654 04912 9890 %827 080
02288 02654 04905 9863
02288 02654 04861 9697
02288 02654 04917 99.06
02288 02654 04884 9781
02288 02654 04895 9825

|
|
|
|
1
D | 0.1015 0.1434 02431 9868 97.06 118
| 0.1015 01434 02400 9653
| 0.1015 0.1434 02382 9529
1 0.1015 01434 02409 9717
| 0.1015 01434 02406  96.96
| 0.1015 01434 02417 9171
FHE R | 0050 24 00979 01073 9787 97.65 136
1 0.050 24 00979 01070 9721
1 000 24 005979 01058 9527
| 0.00 24 005979 01081  99.14
| 000 24 005979 01074  97.9
1 0050 24 005979 01077 9844
2.2.10 Tt FHPERES ORGSR T Jy vk,

51| FH InertSustain Cis (250 mmx4.6 mm, 5 um) ., SunFire
Cs(250 mmx4.6 mm,5 um) . YMC-Pack ODS-A Cs(200
mmx4.6 mm, 5 pm) 3 T b R €8 35 A 4 0 SCH Y (A5
ST S BETE T DR PR I ) S I A
P12 S S 7 (o R 3 i R 3 A 0 5 SR TG P i 22
S A R AT, S L AR T P B A RSD 4300l R
0.05% .0.04% .1.16% (n=3) .

2.2.11 AERREERME 3 HRURC 4 1l ORI (FiE5
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A3 7 180101, Q180501 ,24301801 ) , FEANKE S HL 3 143,

$42.2.2" BT 5 i A B S IR, PR 2.2, 170 4%

PRI E , 0 Gg ROFT TR 3 st o 10 &5 i, 45 R DL

3.

®3 RFEHEORBHIEEST IRENAEHEE

MELR (n=3, mg/mL)

Tab 3 Results of content determination of morroni-
side, loganin and paeonol in Qiju dihuang
oral liquid (=3, mg/mL)

Bt s 0 i
180101 0.23 0.10 0.05
Q180501 0.55 0.30 0.35
24301801 0.73 0.30 0.20
3 itig

e 44 b 8 11 IRV Hi /N BR 25 M LR, o 2 2% , BRA T
v S 3k fRi B R HGai 2o 7 TLC %8 515 32 e s il B
N0 R e s S NN S = VA e
16 PR B TLC %0 vk o iRIR 2 1 BoR , 76
g rb 55k B 2GR AT BE G AR AL E L A
Ivi] B B € B o, ELBAPEXT BRJC T4 . 85 B2 o o,
SEH AT R A A AR A S AEAS R
AR EE T (BTG L, 45 2 I (10 B 5 0 B B 4y
PREER T FE A, A, AR A 2 B R T
P 11125 AR RIS Z B TLC 57k  H 5 &
BT B R A AE T, MR REKG L TLC %51 5 5 A
PR

JEUb o v S B R TR AT 25 A S A e 1 i
PR 0 Jo s, AERR B S & 120 P e A i 4
U 72 1 AT 25 & A IR A REAR B 7) 12
P B AR WA PE R o 5 — R MR 2GRN A P R
1y, 30 A o T AR B AT P R 4% %k A SR T
2 DR S O A L Bk Ry, HE AR
25 B A IR BRI f T T S R T
B T3 0 il 2 i

TERG I K e |, SR DAD A6l g 5t B 1 . 5
BRAT FF R B S T A B A5 R R, S
LR AE 240 nm P B AE 274 nm P A e KWK
W H A0t H ARG 400 o 2E Il Sia il 45 v, 20
T HEE 50% HEE OB FR B, 451 BoR, L
T R Vs 300 B 5 ) 3 o 3 B o e R A1, LA 50 %
FH A s T 0 R A5 P S L D AR NP B 1 5 o
¥ife i, AT BESE 509% B EEXT H ARk & W v g vk i s o
HMBFEELT 10,25 50 5 BRAEEL, 45 5L s J 25 1%
st A3 i A T P € T R B £ | e X % 50 % B
FEZYE 25 mL R I AR A A TR A A A R
AR L, EEHERT OIE(HE)-K ., 2 (H
P )-0.3 %% T R VA T4 — R HE IR A V8 R O S AR B A6 43
BT, 2 U ER I AGE H FR G B2 A AR KRR BE A ekt
AU R B 24 g i g AR /D LR B RS HL
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40 °C BB i (15 1 B A I 5 A AR I [B] 9 4 2 1Y

KT L5, FFEIE 4404

25 E AR, ARG HEEST A TLC 1 HPLC 34524 fii

5 TR R PR G & S iR, T Do PR R E i i AT 2 Hh v
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