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Auansakul A, Punpanich T. The comparative study of methods used in the
quantitative analysis of diazepam in plasma. Chula Med J 1986 Oct; 30 (10) :
997-1005

The study was performed by three different methods, namely, spec-
trophotometric, gas chromatographic and high pressure liquid chromatographic
methods. The spectrophotometric method, measured at ultraviolet wavelength,

demonstrated a higher range of linearity, but a lower precision and recovery than
the other two methods. However, there were good correlations with statistical
significance (p < 0.01) between each method. It is, therefore, concluded that
all three methods give reliable results for diazepam analysis.

* aednlfnrmsad amzunnsmaad 3wiaens tluwinede

o madrunedamsunng amsunneenaad ﬁgmadnsniwﬁvlmﬁﬂ



9908 a30i oIMana uaz NIins Wuiwislsd

Diazepam vJu minor tranquilizer U@
4 4 aye . . -
witd BodfuunInaelunssnelyaans 7 a1
\7% anxiety, insomnia, psychophysiological
disorders, muscle spasm, alcohol withdrawal,
. o . R (1) A A 105,
selzures LR minor pain LABANIT 4N
lomafiazgninluldedsfianaia gu -
Uszmusniuvne Aundu lasawisluwlyz-
el alinndememediass auddnlagdu
rfwasmsmuqunIfenitionn wdflns
G o 2 5 O
W ldanuszanlunigemnisudssmu
IRandYGn Fefsiauiwinludenildsu
fuargannsidendl fefteradiasninanag
W lydams s oo unsiaauwy d9uuwms
=y L' =y . = =3 al
Jies1zamUSuiaen diazepam luidoad 93
mudniluetsisdanninmidihomail iwne
vl Runnddsnwimiansaidadeniaung
vl,ﬁgﬂ(?famatﬁwmﬁﬂmvlﬁﬁumaﬁ andszns
#is MIleEUSIn e diazepam luiion
Fadanudwiuwluns dinldorisasiau i
15a1n w31z plasma level Uasgitiinaiu
FuURuS1ua1987y seizure control(®) atiu
mymuguszduluealtaglu sfimanzaw

o
=2

agjLaua%:’daaiﬁ’mﬁnwﬁﬂszﬁwﬁmw@wu

mINesAMLUSI N diazepam 1729 ﬁu

MSmaeds wu spectrophotometric method(B)

(4-10)

gas chromatographic method w8z high

pressure liquid chromatographic method(a"w’)

@
19

Wudu Fexoodfndaftiladlddaisaniildus
(8-10)

TadiAneiud 10 udgslas dladnsifeaiy

|
=)

Fuuirewihafiomais Feloyaiilanud iy

pt

afmsjama%aaﬂgummsmﬂ%mluﬂs zina'lng

Fadnazlueiniad spectrophotometer il

o
a

mmamma“l@mmui@mmmqﬂszammuﬂa 1)
dl oy Qe D /A A
WadsziugusuT@nmeenunsu) i@ (perfor-

mance characteristics) 2943531031 HA IR

PMIAINIIIYATS

[e) /

A A o o & V. ada o
5 2) LNDRIANURUNUDITIECHINIITIUIANIICH

S(’e

a1u35 AetiwaldilluuuinslumInasan
-]
11118719 F spectrophotometry Wl lunarsm
USmen diazepam ludesUfidnea q lu
o a4
aqt!agjﬁﬂ]ﬁ
dl -

AR AT NIT N80 1 E 11T WA
Wee lsawuaawiaansa F9ldnanasin
Woaauwldluasmal sz uim 1-2 Su tield
LWALRDALAIANAL NaULEILEAD LA R BALA 9T
Tluranldiflulsalafinas srunwlauln
wangand a3 doldveanlddmiuriinsnasss
atiluszdn wansanazgmiwidsn diazepam
T ldanududuaiudainss1msunsnasad
WAREASI RITLARN M NIvnmIu analytical
grade snfudeAldAuLe3as high pressure
liquid chromatograph (HPLC) Failu HPLC
grade

s
1. Uuuvveamsnmn
nsd@nsndSeufisuquaudidiuns

UJ8 (performance characteristics) 10435

AAT Nz ALANA S

1.1 Linearity Anwaiudac3fiinnm

Lﬂuﬁumwaaﬂﬁwywmgm (standard curve)
=2 Q Qs t o ;

gatsanududuila lagvin standard Juan

2 TAFMILATINARDILARLATI UARETANAIY

(%

Wt o, 5, 10, 20,30 ,40 LLRE 50 ug/ml a1y

o

19y

o

1.2 Precision @n1A13L7B36T U0
ad =y s U ad o P L3 I
35 A19ATinaazd5 lagvinasdesizhan
daiandanudutu 8, 10 Wz 30 ug/ml
ag1alendlaging 5 ATannanududu ud
e ldlud I mm1a standard deviation
(SD) 48y mean (X) wazIINHANITF 11U

#1A1 % coefficient of variation (%CV)



4 o«
ﬂﬂ 30 VUM io

anny 2529

lagldgas

%CV = 5;—(& % 100

1.3 Recovery @nw1auuiugl (ac-
curacy) 1a935nmAwenzh lasding diazepam
SmnAns suineus sludag ez iy
"‘Jmsw:v‘smﬂ?mmﬁnuﬁuﬁaadnfﬂﬂﬁgmau
11 WAA1IUBINIIATICRARE recovery 3303
wihiuwdelndidssiuysn o fiianasly

1.4 Correlation study dnuilay
WSaudnosatiuin 7 §rei winzdegiut
W 3 wesawazin lUhesedmusmleniie
3 5% wafldiiumanuduRusIznitoue
ar3flagdouiansuuukus LA T
ARUNITANNIA DB I UAsI (linear re-
gression analysis) WaZA1WI MM correlation
coefficient (r)

2. IMmyiansyivimbBSinamn diazepam

2.1 Spectrophotometric method 4
F5u99 Walberg® lagindrasswmanian 2
VA, Ela'lwaa@uﬁﬁ{ﬁqﬂﬁﬂaﬁw 1§ phosphate
solution 3M) adld) 0.1 wa. wHndnden 16w
chloroform 4 W&. WHWLI 9 Wu 3 U waz
Hufinrugr 1500 seudowAlS A 3 Wil
@@%uuuﬁ;a wrEus19 (Fu chloroform) a1
n799 uszgas 3 ualgwaealny unluszing
W9Uw water bath staiwnInfiwdadis n-
hexane 5 4A. Lmsjumﬁ] Lﬁalﬁuu%’iw diaze-
pam S:MBIDNNINNA LANNIA HCI (2N) 4
wa. Dagnuaziuguin 2 wift gafunudisuas
wrduae (Fusaanie) 1U¥e absorbance
240 U8y 265 nm legld ultraviolet spectro-
photometer A uImnIUIN MY diazepam
lusheths (C) I@Ulﬁqmﬁa&

(A A

- )
Cs = 240 265 sample x Conc.

& standard

- A _
240 265 standard

4 Bl -4 o da <
msAnuisumuisiened

908

Phnanlaordunsluwaamn

2.2 Gas chromatographic (GC)
method {357 ldWanduuiaslamawaisan
1w Idlunseaufifianlasdin 1@ internal
standard (caffeine solution 100 wn./100 W8.)
0.5 ¥8. L@n ether 7 WA, Taynuguul q 3

=] , '3 -3 1 =
wifl Judlea1a3a 1500 saudauifildiam
Wi 3 WAl galeuuu (Fu ether) N1nvas
I o = tﬂJ ) - o
HIUER lmmsqag’lu pasteur pipet W8zl
filtrate 71¢1UszmBuRsUn water bath azae

tﬁl =3 1Y ! 2 -
mnfiwdadie acetone 50 ul WX diazepam
draeuazda 0.5 ul 1TuaIes gas chroma-
tograph (Pye Unicam Series 304) & aflwnw
vl JIfnudei

column — 3% OV-17 on Gas Chrom
Q, 100/120 mesh
detector — Flame lonization Detector
(FID)
temperature — column 180° Celsius

— detector 300° Celsius
— injector 275° Celsius
carrier gas — N2 20 — 30 ml/min

0 chromatogram #léinanasiugwes
wany peak wazinlddrwrumiySuimentiu

fMotanngas
PRS
CS = Cstd X PR
std
C. = USwown diazepam ludoed

= 15u N diazepam w standard
PR, = peak ratio (§A3187%A 0§08
diazepam peak #13dBAING VDY
caffeine peak) V83670819
PR, = peak ratio 184 standard
2.3 High pressure liquid chroma-
tographic (HPLC) method %3510 Peat
wse Kopjak(" Tasdaudasdntasfitunou
mIgfass 38 landmUided siwaranian

a, A

1 wa. leunseawinfdantlaadin §¥ internal

1



4
1000 01‘0‘] BMaND Har NING UL HIUNY

standard (nitrazepam 2 mg/100 ml MeOH)
0.2 §A. U8y chloroform 6 ¥A. Yayniuen
w1 g 3 wifi Juiaaiuia 1500 TaudauwIf
Idaamu 3 wift geafuuuiia irdums (Tu
chloroform) lUnsasuazien filtrate 711611
TTARELAIUY water bath azmgninfiviads
50 ul MeOH wel#uuladionazaigasnan
wuaudIaa 15 ul feSed high pressure
liquid chromatograph (HPLC, Pye Unicam)
Faflwmwd wiunsUJuRaudl

column — Lichrosorb RPS8, 5 micron

detector Pye Unicam PU 4020
UV detector, WV 254 nm
Phosphate buffer (0.025
M, pH 7.5)/MeOH

58/42
flow rate — 1 ml/min

mobile phase

91 chromatogram ﬁ1§5@ﬂiwuqamad peak
diazepam Was peak nitrazepam #7143 MM
¢ peak ratio U84 diazepam 13618 nitraze-
pam wazilddruranmidSumeludadig
NNYATTURNTIT GC (Te 2.2)

Wa

NINTINABRINUITS spectrophotometry
ﬁﬂiM&nmgmf’éaﬁmwmﬂmz%“umo (linearity)
lusasanudatu 0-50 pg/ml (gﬂﬁ' 1) 80
aafisnT g (precision) JpiF ATy
8, 10 usz 30 ug/ml ldurasl¥lumadt 1
498id1 %CV vy 4.43, 6.14 WKz 4.14%
AURFU Yorecovery 18935 spectrophoto-
metry utsanududu 4.95-20.7 ug/ml wu
Ifienadayiiuy 80%, (range 75.5-84.7%)

g wioid MIANTRIINA

Yyinfanuanianteusia proportional

systematic error 20%

3% GC Inmvnasgniuduasifinig
[ V) o ] I‘L @
ansedindu 0-40 pg/ml (UM 2) Tyogluszey
wasguwefazd Ul anuld iwszszdum
luideadirelAnsuasesmlngazoglugie
anuidadu 10-30 pg/ml aNuLieIns 20335
GC fenudiudu 8, 10 uaz 30 ug/ml e
U 2.40, 2.14 UBE 4.58% CV @NSIQU
(171971 2) XU Torecovery PUTIIANY
Wadw 4.55-27.27 ug/ml @fgwniiy 97.3%
oy 4. 4
(range 82.03-106.257) 0INATINARIALARNDU
7@ proportional systematic error 2.7/
3% HPLC Innwesgiudafianniu
wuasslugrsenudatu 0-40 ug/ml (3U7 3)
A snanudadu 8, 10 WAz 30 pug/ml

Fauvifiy 4.26, 2.05 WRE 4.02% %CV a1y

o _ as

Gala (@nmﬁ' 3) %recovery 18335 HPLC
figrsaadautu 4.55-27.27 ug/ml fenads
WU 102.9% (range 92.98-110.55%) WR®Y
MNANIAARaUTTA proportional systematic
error 2.9Y,

a13197 4 uFeIHANIIATIEREIDEN 7
hatholestis 3 358 5% spectrophotometry,
GC uaz HPLC Fenaminasosiiiiasinly
#1 linear regression analysis #7112 #1611
FunTIANIADEHEIEUATI (linear regression
equation) WRZAIANNTFNAUT (correlation
coefficient) sxwi1ouaazdf ladrdsumaaly
Tua1319i 5 9909818 AuIuas=358a

o e a

as [ 6§ a 1 a a
FUNUDTAUDYINUIF A TYNIINGS (p < 0.01)



o

i 30 a1ivd 10

-
myanyulFoumonds insed

1001
AMAY 2529 e laodumiumwaraan
Table 1 : Precision of spectrophotometric method for diazepam analysis.
(Aggp = Aggg) x 107 _
diazepam X SD % CV
(pg/ml)
11 2 3 4 5 6 7 8
8 6.5 ] 6.2 6.0 5.8 59 16.5]59(6.2 6.1 0.27 | 4.43 -
10 10.8 | 10.5 10.2 9.8 9.1 -] -1 - 10.1 0.62 | 6.14
30 27.2 129.5 264 | 282 (279 | - | - | - }27.8 1.15 | 4.14
Table 2 : Precision of gas chromatographic method for diazepam analysis.
peak ratio _
diazepam X SD %CV
(ug/ml)
1 2 3 4 5
8 2.30 | 2.35 222 { 224 | 232 | 2.29 1 0.055 | 2.40
10 297 | 288 | 298 | 2.86 | 2.83 2.90 | 0.062 | 2.14
30 10.00 |10.50 ]| 10.00 [ 11.00 {10.90 [10.48 | 0.480 | 4.58

Table 3 : Precision of high pressure liquid chromatographic method for diazepam analysis.

diazepam peak ratio X | sp |wcy
(ug/mb 1 2 3 4 5 "
8 3.97 | 433 | 3.94 | 421 | 3.98 | 4.086 [0.174 | 4.26
10 532 | 535 | 532 | 528 | 5.35 | 5.324 |0.109 | 2.05
30 1537 |15.33 |15.45 [15.40 |15.34 {15.378 |0.618 | 4.02

Table 4 : Results of diazepam analysis by spectrophotometric, gas chromato-
graphic and high pressure liquid chromatographic methods.

measured conc. (ug/ml) by
actual conc.

(ug/mb spectrophotometric GC HPLC
method method method
8.0 6.2 8.17 7.37
10.0 10.1 10.59 9.37
13.64 12.8 12.90 12.74
18.18 17.8 18.83 18.60
27.27 25.4 28.20 25.83
30.00 27.8 33.28 29.94
36.36 34.8 37.10 37.08
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Table 5 : Linear regression equations and correlation coefficients between spec-
trophotometric, gas chromatographic and high pressure liquid chro-
matographic methods.

method linear regression equation correlation™

coefficient
spectrophotometric vs GC y = 0.99 + 0.928x 0.997
spectrophotometric vs HPLC y = 1.73 + 0.892x 0.992
GC vs HPLC y = -0.75 + 1.040x 0.994

* All correlation coefficients were statistically significant values (p < 0.01).
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Figure‘ 1. Standard curve of diazepam analysis by spectrophotometric method.
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Figure 2. Standard curve of diazepam analysis by gas chromatographic method.
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Figure 3. Standard curve of diazepam analysis by high pressure liquid chro-
matographic method.
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