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Determination of diosmin in drugs by ultraviolet-visible

absorption spectrometry
PANG Xiang-dong, CHENG Xiao-qiong, LIU Gui-xiu, JIANG Hong "
( Collaborative Innovation Center for Green Development in Wuling Mountain Areas, School of Chemistry and

Chemical Engineering, Yangtze Normal University, Chongqing 408100, China)

Abstract: In a weak acidic solution with a pH of 6.70, ethyl violet can react with diosmin to form a binary
complex, resulting in that a strong positive absorption peak is generated at 345 nm in the ultraviolet region,and a strong
negative absorption peak is igenerated at 594 nm in the visible region. At these two wavelengths , the mass concentration of
diosmin is linearly related to the absolute value of absorbance (A1) in the range of 0.3 to 15.2 mg/L, which obeys
lambert-beer’s law. Their apparent molar absorption coefficients (k) are 1.88x10* L/(mol-cm) ( positive absorption )
and 3.81x 10" L/(mol - cm) ( negative absorption) respectively. Their detection limits are 0.24 mg/L ( positive
absorption) and 0. 18 mg/L ( negative absorption ). If the negative absorption wavelength is used as reference
wavelength , the positive absorption wavelength is used as determination wavelength and a dual-wavelength absorption
spectrometry is used to determine diosmin,its linear range remains unchanged, its apparent molar absorption coefficient
(k) is 5.70x10* L/(mol - em) and its detection limit is 0. 11 mg/L.Based on this, the ultraviolet-visible absorption
spectrometry is established for the determination of diosmin.The method can be applied to the determination of diosmin in
commercially available diosmin drugs with the satisfactory results.

Key words: absorption spectrometry; diosmin; ethyl violet

WV R R — MR R R AT AR Y, R B AR TR
25 ZE XS AEES KR I LS RE B4 I
B e P AN A TR A AR PR
BRI AR R R 51k 512 P w2 R 4
Jkith sk B PEK Bh B R A R A
O MK TS CRIR CSkE THAA R AR 2 T

REZRALAF, 0 TR 28 B i B e 25 v
AR R P, Xk 24y vt B ) W 8 G D00 75 32 R AT F 5
AFE—EE L HRT, SCHRRE Y 5 =] B 46
7k EER A RO G T A R
FOCHE" R~ FIB L SR HOE . R RORAH
T BT R )RR R (LG Ak BLRR T S, HLH

%5 HH#A.2018-10-28 ; i€ B H #3:2019-05-07

E4WE . H&RHHERHIE AR B H (KJ1401226) ; K ITIH 2B A7 3 4 % B30 H (2018CXX150)
EE BT B AR (1962-) , 3 B2t BIZUZ, WF5T 0 1 A 53 T 635 04T, espxdfxsch123456@ 163.com; TTUT (1956-) , &, Bl 24+ b2,

X7 0 R T IGEE AT, il THEK &R N | jianghongeh@ 163.com,



2019 F 78

WA PR . L, 2B LA SRR 7R 58 0h
D DCHIA] WL DA 52 245 v 1t B8 ] B 9 DR | R A
A5 B AGHIN 7 9, R DL ARG 107 1 5 AR A A
P A T A R R AL R AR 4 Y
T ARSI

1 LIEEH

1.1 XF5iKF

SH =TT WL —ELTAMETEAY, U-4100 A HAH
SEON AV R B R BE T, pHS -3C A, T 254X
arERA R A A

A (ethyl violet, ETV, ﬁ‘ﬁ@%, %52
A PR 2 R A2 77 ) WS- 1. 00x 107 mol/L 7K
B, #b B & B ( diosmin, DOS, Xt F& & 4t 5.
D485200, H [ £ i 24 i A6 2 B 9 BE A 7 ) A 1fE T
VR FR G b B ] OO R T/ IVBERR R A
6 mL 2.0 mol/L NaOH ¥, /i1 A 10 mL 7K, $if
PE L HIA MO SR 100 mL AR, FHKE
75, L 608. 0 mg/L W45, B T 4°CUKAR 16
it B H 04 VRO K B 10 A5 e BBV E W, R R
(o, B RN R AL T (SR W) A IRA m A ™) i
;0. 10 mol/L, Tris ( =3 H JEZ 3L e, 7t 4t
R DU R A PR B AR 77 ) B - 0. 20 mol/L,
Tris—Eh BRI . pH 3. 5 ~8. 5 (B LR i = $h IR 1A T
Al Tris W WOR A, R BE7HIN ) o 7K o Ik 2%
K,

R T MU A B R CORR] T K 9 25 1 1l A
H 1R 2%
1.2 HRmE

B8 1R 2" b B B 4% 5 i, AR A R
WA 53 0 & T /NRAR T A 20 mL 2.0 mol/L
NaOH &, Bt , Vs i , -0l i 2 08K, Wbk fe i
UE B HAKEZSZE 1000 mL, HUZW 10. 00 mL, JH
JKEZSE 1000 mL, B AR .
1.3 LWHE

K5 B A2 0. 50 mL pH 6. 70 Tris—$hFRZE iAW
F 10 mL HE A& P, A 2.50 mL 1.00x 107
mol/L ZFEEEVS WA 0. 05 ~ 2. 50 mL i1 B3 =] BH A i
R (BSOS B K E R G R4, 15 min J5 18
U-4100 BUEFEA, LURFI 2 AVES H, e
7E 345 nm F1 594 nm AEAYIEOCEE A, FELL 594 nm
S, 345 nm I UK W0 U VR T
JEA,

EARE . BT EI-TRIRBOEIE AN Y iR )88 - 221 -

2 HREITE

2.1 DOS-ETV Byt

MR E] I 5 2R IOEIE A 1 R, A
B 1 gk 1 e, DOS e 1T L% X JL-F TGk
W, 78 5250 XA — s W, de KW ik KA T
375 nm, MK 1 <k 2 o AFE H, ETV 7E55 R M
B HRSAMX L JEW I, e v WG X A 5
W, B R KA T 596 nm, MR 1 ik 3~7
LA, S 7E ETV 955 IR MV W h o Ao i vk
ANIF ) DOS ¥, it 2 i Bl 1 S8R iy IE
WS (2RAMX) 1 AR A IR (RT IL X)), OE
W57 F 345 nm, HXTF DOS £ 30 nm , A%}
T ETV #5251 nm, FMIIES T 594 nm,
X T ETV IS ILF K8, B TIRRA RN
Sl FL B 1A IE R A 1 A il PR e, mT
VLW DOS 5 ETV [ 58 & A T ROV AE B T 84
Ji(ETV & —FhistE 52 i 44kl T DOS 454 F £
A AT 7, I 3 T S S A A )
HFEE DOS ¥ 5T 5 Wk B2 A3 BT BT AE 345 nm
A R S E I 2 1458 | 7 594 nm Kb T O R Bl
ZHER, BIFE 3L — P K AL, DOS B SR 5o
JER ARG RE A ST LA | SRR 5 2 IR BIAF - HE 2R
ER, AL 594 nm fE A S K, 345 nm AR
SEWR, T XU K32 100 22 1, DOS 1) Jo vk BE 55
Wy I P O B AT 2 P G R (RO B LA R )
FEM B - e 2R S, R R (345 nm A
594 nm) Kz X K ¥ (345 nm+594 nm) ¥ 7] T
DOS & 77T

0.4f
0.2j
0.0F%
# -0.2F

§ —04f
-0.61
-0.8f
-1.0} , , /
300 400 500 600
¥K /nm

1—6. 08 mg/L DOS , KAEZ: 1 ;2—2. 50x107° mol/L ETV , K fE%:
[£;3~7—3.04.6.08.9.13,12.2,15.2 mg/L DOS-2.50x% 1074
mol/L ETV i85 FIfEZ H;pH . 6. 70

Bl HEEHE RO
2.2 RM&EH

2.2.1 BREAMNR BREBIAE
ZET Tris—ihHR .HAc—NaAc X BR Z& A HK



- 222 - FAX AL L

Xt DOS-ETV & R RAEGFERIFE0, 45 R F I, Tris -
LR AE A T, BN AR R B T 0 AR T Dk A
345 nm F1 594 nm &G EELENHE 1 A | 30K, R
B A v RO Tris—ERRAE Hy S REAY I,

FIRELAE T, 58T AR E AY Tris— R RV W
Xt DOS-ETV {7 B I, 55 R0 2 5.
0.6
= 0.5F
& 0.4}
R
803 4
% ol /\\
=X 0.1k ._1/'/'/'\\‘
().()3 "1 5' é ‘17 é 5
pH

1—345 nm;2—594 nm;3—345 nm+594 nm
B2 pH I %H
H 2 AT LUE ), Toie s B kil 2 B K
2, HoR AERR B2 2402 pH 6. 70, FEZ %48 T H &
HISI 45 0T 0. 50 mL B, WG RE 1A | FH X 8¢
Ko #ESLEH 0. 50 mL pH 6. 70 Tris—£h R K2 i
IR B
2.2.2 ETV BiRRE
FERE DOS ARl e BE AN AR FIE 5 19 pH 4%
T B2 BTV 3R B, % 484 DOS-ETV K 5%
RPE R, 2R R 3 R, K 3 ITLUE
TV AR B I A i 2 WL K BTV 3 WMk B o
2.50x107* mol/L B ARZR AT 1A T AAXF ALK, RAREE
B WS B YE T 2.50 mL 1.00x 107 mol/L ETV

W
§ 03} 2
;“é 0.2}
= r /k;\\

05 10 15 20 25 30 35
¢, /(x10~*mol - L1

ETV

1—345 nm;2—594 nm;3—345 nm+594 nm
3 ZHEEBERRESIAINEH

2.2.3 XA AN

TE DOS W AR Rl ik e AR, %
LA I A X DOS-ETV 14 £ R AHUE 152
M), 25 SRFHT, Toie BRIk 3 S FH OB 4 U
R A I AN X6 T 1 9 R AR AR TE S ),
HRCSIZ 6 T 2 AT R Jim A S R

FI30EFETH

2.2.4 BB BB 09 A8 R

AR T, H 5T NI [ X DOS-ETV
RR RN W, 255K, ot H Kk L
JE XU K305 , DOS 5 ETV [ & N 7E 15 min
WA HEAT5E 4, 15 min A, JCIETE 345 nm B JE7E
594 nm Ak, B S B[] R 4ERS IS 0 i 1 AL B
] RS AIN T R, 1AL = BHER R 1 4Rlek, WX
BB N SOV IFAR T4, 15 min Ji5 , B BRI AS
R hn, LA VR38R, AR ETER —F & b, %
B 15 min J& , POWIE E )  58 4, AR L BE & 9 ]
FaEZ) 1 h, SZHETE 15 min JE#EATI0E .
2.3 DOS frE & RIEXSEH

FEBERE BB 50T, 4% 1.3 F Arad i i i
HFF44 DOS FrifE RN WA RSO3, LUK B
A YRR, DOS Y 5T 5V B p S A A BR AR £ Bk
KBRS T T A-p bR 2, %07 &bk
JLE A 0.3 ~15.2 mg/L, Hifli A & B Fhn & 1
B

#1 DOS iR ZHEXSE

FEEE IR G
A “ KR D/
[FH % p/ (mg-L7") N FH /L
RECr (mg-L™")
(mol-cm)™!]
Ay =-0.000295+0.03133p  0.9999  1.88x10* 0.24
A5y, =0.000941-0. 06346p 0.9999  3.81x10* 0.18
Asysis0, =—0.00124+0.09479 0.9999  5.70x10* 0.11

2.4 HEYRAZMW

BT, LA 594 nm R INE K A xR 22
< 5%, 58T H 43K UL AAE Wy BOsH A2 6. 08
mg/L DOS IS5 L, 4520, T 5% WA i
AT E . 100 589 Na® K* |, Fe™ | Ba™ , Sr™" |
Mn* Sn* NHj  CI™,S,07  EHME  H %M 22 25 p .
L-BEIR HAMR L3R L2 R LS5 2R
L-t3 R L-H AR L- 555 2R ; 50 fi5 1 Mg |
Zn* Ca™ [C,07 \NO;5 SO7 V€ TR —4h; 10
) A5 50 Cu™ (Fe™ o AIUL %05 B s 6
R4f,

3 WA

1.2 AR I 17 1. 00 mL 2% 2. 00 mL
¥ 1.3 i ad i9 7 3 B 9T 4 R R Ok g, DL
594 nm ARG K | HR B T 14 IR A it e R A oA i



2019 F 78

L 015 7 R SR AR S 24 v b B ) WY ) Jo A U
(BHEW G INE 5 By FATINAE ) o IR, /s [l
R (n=5) , 4503 2 i,

R2 HMEAPHGEHSHERREKIRE (n=5)

FE 1* 2*
MFHE/ (mg- F~") 437 442
bRt/ (mg- A7) 450 450
ke p/ (mg-L71) 2.18 4.42
JnbrfE p/ (mg-L7") 3.04 4.26
MFHE p/ (mg-L7") 5.18 8.76
SR/ % 98.7 102
RSD/ % 2.0 2.5
4 ZEig

DAL B 5N TR I B SR ANk B
A USRI A 58 A = Al DL e i 241 mT T
BRI 24 R b B RIS I E . 120k BT
o 14 SR SR B NG 6 T, A S R 2 P LA
RUAF Y e P, AR X T AR LA b B AR
B g P AR RS Tl AR

S 3k

(1] e AR [ 24 e 2 5y 2 v A N IR [ 25 i (38
[M]AEAT v B2 2GR H A, 2015:336.

[2] Mohamad S S, Sabrina C, Lindomar P, et al.Use of multiresponse
statistical techniques to optimize the separation of diosmin , hesperi-
din, diosmetin and hesperitin in different pharmaceutical

preparations by high performance liquid chromatography with UV-

IR BT - T MR Z5 PR T8

—
=)
[

- 223 -

DAD[ J].Talanta, 2017, 167 :695-702.

[3] Behruz B, Alireza A,Maryam R, et al.Simplified miniaturized ultra-

sound-assisted matrix solid phase dispersion extraction and high
performance liquid chromatographic ~ determination of seven
flavonoids in citrus fruit juice and human fluid samples ; Hesperetin
and naringenin as biomarkers [ J ]. Journal of Chromatography A,

2013,1311:30-40.

[4] Iman S,Mohammad R H, Moazameh P, et al. HPLC determination

of hesperidin, diosmin and eriocitrin in Iranian lime juice using pol-
yamide as an adsorbent for solid phase extraction[ J].Journal of

Pharmaceutical and Biomedical Analysis,2011,56(2) :419-422.

[5] Szymanski M, Mitynarek D, Szymainski A, et al.simultaneous deter-

mination of diosmin and hesperidin in pharmaceuticals by RPLC u-
sing ionic liquids as mobile phase modifiers[ J].Iranian Journal of

Pharmaceutical Research,2016,15(1) :141-148.

[6] Wotoe, JEIREE , Tkis % HPLC K VI & It 77 se At

4 FPIE R Y B S (D] 2 2 5 I PR 25 B, 2015, 26
(4):554-557.

[7] B#E, BRI HPLC B0 B 5] W JEUREZS B R 700 B &

KW R[] PE 2G5 ,2013,24(29) . 2773-2776.

[8] Li H C, Liu Y Q, Wang L, et al. Electrochemical behavior of

Diosmin and its sensitive determination on ZrO,-NPs-coated poly
(diallyl dimethyl ammonium chloride )-functionalized grapheme
modified electrode [ J ]. Microchemical Journal, 2018, 143 430-
440.

Dalia M, Shereen M T. Fluorimetric determination of diosmin and
hesperidin in combined dosage forms and in plasma through
complex formation with terbium [ J ]. Bulletin of Faculty of

Pharmacy, Cairo University,2013,51(1) :81-88.

[10] Guo P P,Yan W Y,Han Q J,et al.Simultaneous quantification of

25 active constituents in the total flavonoids extract from Herba
Desmodii Styracifolii by high-performance liquid chromatography
with electrospray ionization tandem mass spectrometry [ J ] . Journal

of Separation Science,2015,38(7) :1156-1163.1

WEIRESEE_RWUEE"RE

IEHA RN T2 TR I SRR AR RE T
BRI =, 3 3 7= BE R T, SRR B 4y b i 2
STl % AEROSIL® i M 2 — AL RER TR

VER—FR e B, AL RE IR T i I R4 K 5
B2 — XRS5 K R T 5 T 35K
- o BRI TR RE I AR T I K R T
Kt 4% 5 T RRATHS K,

[ 2K AR RE T 3 — B i K b B R A — R
R T TR S K, o Tl R TR, AR

PR R P T R PR AT T TR R
Ji B BRI 19 5 AN Bk b REA 7= 3k

RO AR AL RE L RS, BR T AEROSIL®
S 4 AL A ULTRASIL® SIPERNAT®  ZEODENT® |
SPHERILEX®yiiE ik R bk, WAl 4 7 ACEMATT®
At L SRR TS 6k R Al AEROXIDE® HE T 19 40 AH
BERAAY, W IRy 7= A Bk AR RS
e EEREZIN 100 7T vVa, (E)

oo so e se —on e so a0 o se e e s0 o0 20— 20— a0 —p—es——

e er e er e —hee e ee e —hee e er s —her s —her s —her s —her s —her s or s or s —hor st —hor e or et st —pesr st —er—h s —pse bt —perr b rr e —pere X



