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Simultaneous determination of three constituents in Chunyang Zhengqi
capsules by HPLC

WEN Yi', MENG Lulu?>, WANG Baoyi', WEI Feixue', DENG Peng', LIU Rongying’( 1. Eight Plus One Pharmaceutical Co., Ltd,
Guilin 541000, China; 2. Guilin Food and Drug Control Institute, Guilin 541012, China; 3. School of Pharmacy, Guilin Medical
College, Guilin 541000, China)

[Abstract] Objective
Chunyang Zhenggqi capsules by high performance liquid chromatography. Methods

To establish method for simultaneous determination of hesperidin, cinnamaldehyde and eugenol in
The column was Agilent Poroshe Il 120 EC-
Cis (4.6 mmx150 mm, 4 um). The mobile phase was acetonitrile-water with gradient elution. The column temperature was 35°C.
The flow rate was 1.0 ml/min, and the detection wavelength was 284 nm. Results = The methodological verification showed that
hesperidin, cinnamaldehyde and eugenol had a good linearity (#=0.999 9). The precisions were less than 2.0%. The average
recovery was between 98.0% and 101.9%. The stability and repeatability of RSD were also less than 3.0%, which met the
requirements of method validation. Conclusion = The method is simple, stable, reproducible and accurate, which could be used to
the quality control of Chunyang Zhengqi capsules.

[Key words] Chunyang Zhenggi capsules; hesperidin; cinnamaldehyde; eugenol; content determination

AUPHIE SRR L E . BT,
BREz. T3 PEE, AR, AR IRE LRy
A TR, SR BT TR T8 RIERIE 2
M5 BRGSO AR i IER
Ji52 0 2 245 S PSSR ) 0 B A SO A s R R, B
REEZ TG B O6E . LTG5 2 B 5
AR, AR T5 AT = (IRl S = 4R 07 ), iy
WA B B ARG, 15 B 36 B T 31 Ml B
T RAEDY; PIEERE MG T AL R L, TR PR

[E£WB] J AR E R LT (R AA17292009) 5 4 AR 1T
“1020” GHTR B H-H EKIA I (20170205)

LEE®A] S 2, ARk, TRIN, BT . 299 & 5
w2, Email: 37719169@qq.com

EEEE] SHEE, AR, 2000, BF55 07 . 2595 %1, Email:
564728582@qq.com; EE L, AR, TARIW, WFFE 7 101: 25905 F
K5 JF A5, Email: wangby.81@pharm81.com

FeBEDTE . BUm s TR B R, i
JRoT T A IR L SRR AT 2 b 25 AR S A
S ol B IE R 3 2 R Al B TE AR i bR v Y
FR T T Y RATRE B BT, ANBE Az P
R A B . 2220 o R E B A B O TR 2
JoEE 7 ) B A R T BT ARG SR e RO £
¥ (HPLC) [ I Xof 4l B 1 B e vh AR K1 |
JEBERT Al IX 3 AP #EA T I E , SE35 H o
TR TT I, D2l B I SRR PR AR R T {1
TR

1 NS

Agilent1260 Infinity % &5 20 A (351X . DAD
K I #% ( Agilent Technologies /A F] ) ; XS205DU #Y


https://doi.org/10.12206/j.issn.2097-2024.202201059
https://doi.org/10.12206/j.issn.2097-2024.202201059
https://doi.org/10.12206/j.issn.2097-2024.202201059
mailto:wenyi.81@pharm81.com
mailto:564728582@qq.com
mailto:wangby.81@pharm81.com

2k S gs 20242 25 0 42 2
Journal of Pharmaceutical Practice and Service, Vol. 42, No. 2, February 25, 2024 79

HL 43 B R (g 5 3 - 4E R Z AU AT BR A 7D ) 5
KQ-600E U 7 i i e #% (1L i M A A A AT R
Al)o
12 &%

ali fHIE SR 28 (4t 5. 200901, 201201,
210201, 211001, \n— 25 B A PR 7] ) 5 16 Kz
X B (452 110721-202019) | A5 iz i o) 1R
(1t 5. 110710-201821) . T & B X & & (4 5.
110725-201917) ¥4 F = £ 6 25 Sk e i 9B 5
N (g ali, Merck 23 7)) 5 HoAh 013 20 43 #7415
KAEETFIK,

2 FEMZER

2.1 &AM

%A Agilent Poroshell 120 EC-C,¢(4.6 mmx
150 mm,4 pm) ; RS A Z 57K, B TR P R
0 ~5min, 15% ZJI§; 5 ~ 10 min, 15% ~ 25% ZJiE;
10 ~ 12 min, 25% ~ 50% Zfi#; 12 ~ 16 min, 50% ~
15% LM HER R 35 °C il K 284 nmy Yt
4 1.0 ml/min, FFAEEA 10 pl.

22 ATPR SRR A &

TPURE Hz 11 A B I AT o) R e, RS
FRoE, TTHT 3 S0 O B2 1125, 510, 991 pg/ml
PR TREAE 35T o R 2 TR JBORES R i W 5 ml, A
PR AR 1.25 ml, T FEAE M 4 ml & T [F]—
25 ml Ffff b, P R B 2 20 B, iR 5 0 BE
AU o R 2 R L SR TR A5 o) R i B VRS i,
FR SR B Bl S B 4 36 ng/ml, B EZ S 4.08 pg/ml
T A 25.37 pg/ml BYIR A% IR 5L A
2.3 AR SRR A A

U 10 RN ZE BT EE 15 5], UM R 29 0.2 g,
WS PRE, B EIERIE T, W% A EE 25 ml,
HIE, R AR, B 20 min, BA B EIR, I EE
MR E A, FEA), IR, HELIEW, 1
2.4 IR R IR 6 ) &

Foeoli P IE S FR A J7 B il iR T2, 43 3l sl
MRz . SR PRVEEFILER T 2 A B A o, B A e
“2.37 35T A VA U 1) B s A B X R
ST
25 ERWAZ%ERAREE K

3 IR G 0T R St A AL VR RN [ ke
HRVES R, F4c “2.17 T T Ay g 5 (bR, 1E SRt i 1]
FABRSHL ., R S ERN T 75 0 O B I [
MR K 6.983, 10.399, 11.729 min, 43 &5 B ¥ K T
1.5, PRI IE AR RIS K1 L R R AN T A e

B9k 54733, 59111 Fi1 83997, H BAYERE M 7E
Xk HE A R 7 A B VA WO A, 9 BH EC Al ol 43 X 0 =
o, G5 ILAE 1,

A
|1
2 3
e I Jplt_A _
5 IIO 15
s [H] (#/min)
B
HZ
3
J R
5 10 15
M 1] (#/min)
C
3
1
—_— N JN.____.__..__llL_ e
5 10 15
18] (¢/min)
D
n2
N\ I
5 10 15
i (¢/min)
E
| f'
| £
Mo R
5 10 15

A1) (#/min)
El1 ZPAESAE HPLC E
AJRARIS BRI BRI C POREB R I, DBk T 7515
P B B A s 1A B 2 B B 3. T 7
KER R R
I3 AR < 2.27 TR BYTR A0 HR S A 2 T
0.4, 0.8, 1.6, 3.2, 6.4 ml, & 10 ml ¥, i Az
P B B2 B, $ “ 2107 T F A @i 2 (R A7 100 2
DL TR Y X v B X(ug/ml) R4 7260 [ 1, &5
W3 1.

2.6

R1 BMXRERE

% (a1 75 % AR B WREETEH (pg/ml)
BB ¥=17.995 X-8.5625  0.999 9 9.00 ~ 144.00
HEBE y=85.799 X—4.5451 0.999 9 1.02 ~ 16.32
THB  r=11.864 X-8.1321 0.999 9 6.34 ~101.48




IR ENS 2024 E2 H 25 H 4% 2
80 Journal of Pharmaceutical Practice and Service, Vol. 42, No. 2, February 25, 2024

2.7 MWEERXE

B 2.27 I il 28 (IR A 6 B SV TR, 4% 2.1
TiUT B G SR A T, A R AT L R R AT A
P IR RSD 43911°K 1.21%. 1.14%. 0.96%(n=6),
KUNZ TG R4S
2.8 AR

B2.37 3 I il a8 A s i (FiE 4 210201),
3T 0,2, 4,6, 8, 12, 24 h #“2.17 11 F A (213%
A, SR AN . 25 SR M RE AT
By 0 T LAY RSD 235910 1.28%. 1.38%. 2.77%,
FHABES AR 24 h NEEME R 1.
29 EHMEKE

B[] — b vk A 2 B I R %2 (Fik 52 210201)
6 0y, 4% “2.3" Wil & X AR, #2217 T B
TSR E , sk GBI RE S R, AR
AT . B EEAN T BB (3 40 ol 414,
0.45. 3.06 mg/g, RSD 73l 1.43%. 1.71%. 1.63%
(n=6), RWZ L EEER L
2.10  AmAfEDk FX IS

TS 00 5 i 19 ) — AL %) & PH OE SR 9 1y
(H5: 210201), FHHZY 0.1 g, S HIKE I AGR &
XoF HR A A TGS T, ORI P 3 R
JEE R TN ISCR S W, BRI 3 0y, 4% 2.37 301 F ik
vl VA R ) T8 T AR, 2.1 T Y A SR A
e, e SR B MR . 51 B, #
AR RERN T A M (0724 DR 51 101.9%
98.0%. 101.2%, RSD {H 73 il 7 2.3%. 1.6%. 2.3%
(n=9),
2,11 #&HAFnE

B 4 HURES, 239045 «2.37 300 F 5 gl 4tk
AT, 4 2.1 T A SRR, 10 Sk S I T
BOFE S, 45/ 2,

w2 AHREREENESR (ng/g, n=3)

e e R T
200901 5.04 0.63 3.62
201201 6.30 0.88 3.33
210201 4.14 0.45 3.06
211001 4.56 0.81 3.74

3 g

3.1 &k fAFeyitE

XTI S AR BERE, AR SE00 228 A SCHTF5% 43l
HET LE-0.5% BRI H™ . HE-/KP 2 Jf-7KM
VER T SRR IS YIRS B2 4 | R S . T e ik 1y

S, HoH, ZE-0.5% WER L sh A JC A 3 il A
O34 B W BE-/K I ARG 5 BN RER, FE4 A1
s CHEIK ISR B AE, 3 Fhal o043 B FE K
T 1.5, I8 R4 XA A% 45, DAD K
D25 AR A Wos 8 B e T A o5l
1 282, 290, 284 nm PR AN f R, 3 s o7
e RO AR, BCRERE 284 nm AE R kil I 1<,
NEEIE 3 Ao B

32 REEMHER

4l [FH 1E AL R B Y B i ok T R
(13 ) 7 2, DRI AS S8 43 0 2 %8 1 Rl R R 7
PRI, DAl 52 BN 2 B 1 2 72 1Y RSD
BOR, ISR 22, 2% JEHE e B & T 2 48 & e oY,
R FE R K, SCRK [12] B 22 DU S R R
¥, AR LR BOT 2, 455 T
FH S B RN B BSR4 ] L8 20, 30, 40 min 4
7 A B ORI, 20 min SRy Fic A4 R B[R] 5 2% pE A
FEAT | R BT B AR R T AR, 4 L
BT HEE., LFE. 7 OB 50% LB HEBRUR,
45 5 R H AR IR R A o B e, HLJCE
T, PEMORCR AT o e B LA s R e B
), B A E 20 min BYPEHOT IV, A ESE L 45
ETf .
33 AEMELERSM

XT 4 it 20 B TE SOURCRE TP B2 RN T A
P ) e R A T AT, 5 SR R S R AR A8 e
FIAE J W 1 B 1 25 O, T AR I 1 i 0 Bh AR
/N, XA AT BES R R R IR IS [RI L R 2504 10 5 A
XK, AR FRATTAE R T 2 PR A I 1 a4 i
T4, BT R 2y M W77 i B 52 ], AR U
55 A T 4 HEAS R B 20 BHIE SR BERE 5, S5
SR G N 22 AN AL AR S A T e AR, R
Al P E SRR BT bR

(&% 30k ]

(11 HEZEZMZ 52 A N RILAIEZG 8 (2020 4Eh) —#B [S].
Jeat: ol B 2R i, 2020: 1094.

(2] BKEF. U R A S SR R 5 B T 440 B A EAE FHAE
7% [D]. M &t M PR R, 2014,

(3] skfa, etk mish. 8 p 25 BRRG PR ORI i [J]. h e 22,
2016, 14(10): 1097-1100.

(4] SKFITE, 5K NI, A0, 5. R A 254 T RIS gk (7],
252478, 2015, 40(23): 4568-4572.

(5] FLIZE, XA, 226055, 5. T 7y i 25 30 2 A OB 5% i e
[7]. BHEAME R, 2013, 52(3): 508-511.

(6] S, FARAE, FRAF, 45, F SO i A0ROR 2135 12 [R) e 2 52



(8]

(9]

2EsEk GRS 202442 A 25 H a2k HoW
Journal of Pharmaceutical Practice and Service, Vol. 42, No. 2, February 25, 2024 81
5 A B M R T =2 A 1 (D). 24 SR R AR, 2021, [10] XDG®&, BFF, 2357, 4. HPLC LI E 1 8 B e L R
39(2): 152-156. B [J]. PSR R AE, 2010, 16(7): 67-68.
ORI, RIS, RAB5, . HPLC-DAD IAFIMBE TUHBE 111y gy sy, ik, %. HPLC Mk PERERE SO e e
;%zj;f;ﬁ%zﬁi%% B [J). YT AR, 2019, 39(6): S L] 2SS S PR 255, 2010, 21(1); 55.57,
[12] A3 7€, HPLC 2505 40 B E SRS 38 v i Jl 5 ARE e B i &

2], R, T A5, . RP-HPLC ¥ [ Al & ks il p
3 ARSI R (0], SCHZG 5 IRR, 2020, 23(8): 744-747.
T, B, WA, AR i TR LB T T
P AL B2 W 25 it (3], TR EI 2400k, 2011, 20(10): 43-44.

(8% 77 W)

(8]

[9]

[10]

[11]

[12]

[13]

ZEGEAE, GRS, ANK 4 B3R T 18 i K AR B RE b B R (0]
2YIE IR, 2015, 22(2): 160-164.
KIM H S, YOON S, SON Y J, et al. High-yield clicking and

[14]

dissociation of doxorubicin nanoclusters exhibiting differential
cellular uptakes and imaging[J]. J Control Release, 2015, 217:
64-73.

WIEGAE, XA, AV, 45, G RRL Tl il Au-S R4
48 (7). PrBfk2E2ER, 1999, 15(11): 961-965.

RUAN S B, YUAN M Q, ZHANG L, et al. Tumor microenvi-

[15]

ronment sensitive doxorubicin delivery and release to glioma [16]
using angiopep-2 decorated gold nanoparticles[J]. Biomaterials,
2015, 37: 425-435.

SUNGY,DUY C, CUL'Y X, et al. Terminal deoxynucleotidyl
transferase-catalyzed preparation of pH-responsive DNA [17]
nanocarriers for tumor-targeted drug delivery and therapy[J].

ACS Appl Mater Interfaces, 2019, 11(16): 14684-14692.

CUN X L, CHEN J T, RUAN S B, et al. A novel strategy

through combining iRGD peptide with tumor-microenviron-

ment-responsive and multistage nanoparticles for deep tumor

i 1) fRIZE 225 2E4R, 2014, 30(5): 412-415.
[FmBE] 2022-01-17 [fEEIAHE] 2022-06-21
[AxsmiE]

penetration[J]. ACS Appl Mater Interfaces, 2015, 7(49): 27458-
27466.
SUARASAN S, CRACIUN A M, LICARETE E, et al. Intracel-
lular dynamic disentangling of doxorubicin release from lumi-
nescent nanogold carriers by fluorescence lifetime imaging mi-
croscopy (FLIM) under two-photon excitation[J]. ACS Appl
Mater Interfaces, 2019, 11(8): 7812-7822.
ZHANG Z M, GAO P C, WANG Z F, et al. DNA-caged gold
nanoparticles for controlled release of doxorubicin triggered by
a DNA enzyme and pH[J]. Chem Commun, 2015, 51( 65) :
12996-12999.
HE H, MENG S, LI H M, et al. Nanoplatform based on GSH-re-
sponsive mesoporous silica nanoparticles for cancer therapy and
mitochondrial targeted imaging[J]. Mikrochim Acta, 2021,
188(5): 154.
COELHO S C, REIS D P, PEREIRA M C, et al. Doxorubicin
and varlitinib delivery by functionalized gold nanoparticles
against human pancreatic adenocarcinoma[J]. Pharmaceutics,
2019, 11(11): 551.

[WFEHE]  2023-08-21

[ mE] BB

[EEBH#] 2023-10-19


https://doi.org/10.1016/j.jconrel.2015.08.037
https://doi.org/10.1016/j.biomaterials.2014.10.007
https://doi.org/10.1021/acsami.9b05358
https://doi.org/10.1021/acsami.5b09391
https://doi.org/10.1021/acsami.8b21269
https://doi.org/10.1021/acsami.8b21269
https://doi.org/10.1039/C5CC05164A
https://doi.org/10.1007/s00604-021-04810-4
https://doi.org/10.3390/pharmaceutics11110551

	1 仪器和试药
	1.1 仪器
	1.2 试药

	2 方法和结果
	2.1 色谱条件
	2.2 对照品溶液的制备
	2.3 供试品溶液的制备
	2.4 阴性对照溶液的制备
	2.5 专属性及系统适用性考察
	2.6 线性关系考察
	2.7 精密度试验
	2.8 稳定性试验
	2.9 重复性试验
	2.10 加样回收率试验
	2.11 样品含量测定

	3 讨论
	3.1 色谱条件的选择
	3.2 提取条件的考察
	3.3 含量测定结果分析

	参考文献

