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@q?ﬁﬂﬂﬂiﬂﬂﬂﬂ@ﬂ@ﬁﬁiygqﬁumqﬂuﬁalﬂ 2 370

1. nﬁranﬂuTﬂmuTﬂﬂQﬁﬂauﬂqnlmuﬁ (steam aistillation)

é. ﬂﬂ?ﬂﬁhﬁiﬂﬂﬁlﬂﬂﬁﬁﬂﬁ?ﬁﬂﬂlﬂﬂﬂ?d (direct extraction

" method)
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éﬁﬁﬁinﬁﬁ mqlmavaﬂﬂu% ﬂauuvqﬂquﬁrauﬂnuTﬁmuaanvﬁﬁinﬂﬁﬂuiﬂiﬁunﬁ?
naué%aiaﬂ%;;ﬂﬂﬁrLmutnﬂaaiﬂtwatﬂumqanﬂ @~1ﬂu1ﬁﬂUﬂ91urﬂLnﬁaﬁr~
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:ﬂﬂﬂauuaﬂﬂu%qqaaﬂsﬁ1qiaLam Lwsﬂwawuuaeaﬁﬁﬁ?nﬁﬁﬂinﬁmuiﬁmulﬂiﬁu
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259 nm ALAING Lua@ﬂiuﬁﬁsa arunratalasagatn Tul e, 1050 Willits
(13) 1WMﬂaﬂquﬁlmtﬁ¢aqu@ Becknan liodel DU spectrophotometer Lﬁu
LﬁiﬂquauuuLnﬁluutﬁ?ﬂqnumnatﬁnﬂfu lﬂqﬂﬂﬁnﬁsﬂﬂnauuaqﬂﬂauiﬁﬂﬁluaﬁu
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UFITDIURA peak Mﬁﬁﬁuﬂﬁdﬂﬂﬂ 259 nm sl A, . 1957 Grlfflth
(17) Tﬂm1n13MﬂwﬂqmqﬂsuﬁmuTﬂmuLmuaunﬁ:Mﬂ@aaﬂ@q ORAAYNE (¢
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dnfuen s utl ava tler irunil et lagla3aNLTanda base line technique
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/ |
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.
= as .
2. nutatasngansalaleandinasiloyle base line

technique
N AU
B = >\2 nm | ‘.
¢ = ;\3 nm

D I >\‘+ mn

gy 2.1 9“lﬂﬁﬁﬁﬁﬂﬂ?ﬁﬂﬁ?ﬂﬂﬂﬂauuﬁqﬁﬁﬂﬂ%ﬁﬁﬁuﬂﬁﬁﬁau )\ (peak A)
wav/\ (peak C) gﬁqnﬁ?aﬂﬁﬁnqiqﬂﬂquuaqm .K Tngla base Line \
technlque('ls 16) LuEne peak A 1ﬂﬂﬂﬂﬁ?ﬁﬂﬂﬁﬁﬂﬁﬁ1ﬂ£ﬁd far UV T4
849170 stray radiation 1ﬂﬂﬂﬂ?ﬁﬂﬁﬁﬂu%u BENT 19U, LULATLIULGS

ﬂﬂsuau1ﬂﬂ@ﬂimﬂmﬁiuﬂﬁnﬁ5@ﬂﬂauuaqm1ﬂLﬂ@ﬁuuﬂaalﬂ
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g

nauuﬂwmmmamu >\2| )\ Llﬂw )\4 R 70 By c ge P RNt Llﬂ’]

unﬂﬁunQMﬁﬂﬁﬂﬁigﬂnmuuﬁqm cE (ppil 2.1)

(BF + DH)
2

! v v b

UhRA CE m1ﬂ?ﬁﬂﬂQTNﬁW?ﬁﬁﬂﬂﬂﬁ?ﬁuiﬂuﬁuﬂﬁﬁ " Hﬂtﬂﬂuﬂ?ﬁWLMUMﬂHﬂQﬁM
v ¥
tﬁnﬂu?uiﬂﬂquMwﬂrﬁﬁuzﬂutauﬂiq uﬁﬂ?Mﬁm@ﬁsMﬁuia?ﬁnﬂw:mﬁauqa Loy
1
o &
1AM CE mmqiﬂuiﬂLﬁiuﬁLmaunuﬂ:uﬁumﬁrﬂﬂnauuﬂq CE 9848173228

v ¥ '

u1ﬁ531u- MM?ﬁHﬂQﬁulﬂNﬂﬂHﬂUﬂu?ﬁﬂh?ﬂﬂNﬁm?ﬁﬁu (standard graph)

CE

2.3 MiTnaaas

P ¢
2.3, 1 Lﬁsﬂqm@uazgﬂﬂ?m

1, Varian techtron Model 635 Ultraviolet-Visible
Recording Spectrophotometer
L2 )
URALAY Varian techtron PPY Ltd., Australia.,
1 Pen Recorder Model 135 A
LY
UA7ILAY Matsushita Communication Industrial Co., Ltd.,
Japan
1w .
- =t = ] :
Condition WlBHNENLTHANAULANIRIANT
absorbance Qu2,0 fsd
slit width 1,0 nm
2, Pye-Unicam 8P 8000 Ultraviolet-Visible Recording Spectropho-

tometer
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uanl Aty TEN Pye-Unicam Ltd., Cambridge England
Conditions ﬁ‘l;ms?snm spectrum

| absorbance 0=1.0 fs&

scan speed ‘ alow

Atomic Absorption Spectrophotometer {u AA-275
6anlAY Varian Techtron PTY Ltd., Australia
pH meter model D 812 Weilheim
UANlAYYTIM Wiss-Techn, Werkstatten, Germany
Hot plate
HaflAYL TN Cenco Instrumenten MIJ. Nove Breda, The Netherlands
Holiow cathode lamp of lead element, Copper element, Sodium
element, Potassium element, Nickel element; ﬂanganese element,
Cadmium element WU3% Iron (Ferrum) element
uanl AUUTEN Varian sechtron PTY Ltd., Australia

ATUATITOUIUIN 35 mesh
15

MRYAITUANLAY Central Scientific Division of Cenco

Instruments Corporation Netherlands

' ‘ [
=
2.3.2 4T LeALY
Sodium chloride, analytical grade
a4 o .
Uﬁﬁiﬂﬂniﬁm E.Merck A.G.Darmstadt, Germany
BEydrochloric acid, aﬁalyticalAgrade

yanlayUT Y BDHE Chemicalg:Ltd.,England
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9

0.

11,

12.

13.

14,

22

Standard nicotine liquid,‘analytical grade
UAMlALUTEY BDH Chemicals Litd.,England
Sodium hydroxide, . analytical grade
UaNIAYLTEY BDH Chemicals: LEd.,England

Lead nitfate, analytical grade

BaNLlAYUTEN BDH Chemicals. Ltd., England
Cadmium chloride, analytical grade
UanlAYUTEN BDH Chemicals Litd,, England
Maganese chloride, analytical grade
uanlouuFEv BOH Chemicals Ltd,, England
Nickel sulphate, anélytical grade
U%%Iﬂﬂﬂ?ﬁ% E.Merck A.G. Darmstadt, Germany
Ammonigm silphate, analytical grade
Uaﬂiﬂﬂn?ﬁﬁ E.Merck A.G. Darmstadt, Germany
Ammonium dihydrogenphosphate, analytical grade
UANLABUTEN E.Merck A.G.Darmstadt, Germany
Ammonium cﬁloride, analytica} grade
ﬂamiﬂﬂﬂ?ﬁ% E.Merck A.G.Dafmstadt, Germany
Ferric nitrate solution, spectrograde
HANlANUT W BDH Chemicals Ltd., England
Lithium chloride, not less than 99 % on dried
_ﬂamiﬂﬁu?£% BDH Chemicals Ltd., England
Nitric acid, analytical grade

uaﬂiﬁﬂU?ﬁM May & Baker Ltd., Dagenhan England
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15, Hydrogen peroxide 35 %, analytical grade
= A ot
UGN LAYLTEY BDH Chemicals:Ltd.,England
16, Copper nitrate, Purum
s L $ R )
Uaﬂiﬂﬂui}m BDH Chemicals Téd.,England
17, Sodium standard solution, 1000 pg/cmB, analytical grade
= o
Uﬂ?ﬂﬂﬂﬂ?mﬂ E.Merck A.G,Darmstadt, Germany
18, Potassium standard solution, 1000 ,ug/cmB, analytical grade |

a A e
UANLANLTHN E.Merck A.G.Darmstadt, Germany

2433 ﬁ"ti’l.ﬂﬂjllﬁ’]?@ 8Y
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v v

flask) @a1ﬂ1q1a~ﬂﬂﬂuﬂQﬁNLﬂuﬂu 500 ppm YAFITALANNTEIUL AR 1, 2

3, & 5, 6 cu’ Tdaclumanlfinaraian 100 on’ uaqtﬂunsﬁiaiﬂsﬂaasn
v ¥ as &
LI 0.5 mole/dm’ ST 100 ond 95lnEATaTaALlATLANT §IU

l [ L T4

TenautaNeY 5, 10, 15, 20, 25, 30 pPm AUAINL

. = > L)
3.3.3.2 T LATUNGTazaunTAlElTARETN 0.5, 2, 3, 4

Uag 5 mole/ de

u:ﬂ:ﬂiaiﬂ:ﬁaasﬂtﬁhﬁuaﬁuqu 126 cm3 tmuaaiuuﬁnmﬁluﬂQﬂ

1 v L

YTunnsane 250 cmz7 LLG’JWﬂMﬁTUﬂ‘IﬂJ‘H’li‘ﬂ’)‘i}u’m@u'ﬁulﬂﬂ'ﬁ@“a'mﬁﬁ’ﬂ

1&Tﬂsﬁ@a?ntﬂuﬁu 6 mole/dm> maaﬁu stock solution FINSLLATUN

w3

aﬁsawaﬁﬁniﬂlaTﬂsﬁaﬂ:ﬂﬂ31uLmu%uﬂuma1ﬂ
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A o e _
2.3.3.3 nrLaTausrazansls iiudl esnrenlon (sodium
hydroxide) 5, 10, 15, 20, 25 WaL 30 %
.L" <§ ¢ o
Falgwvulanranlenun 5, 10, 15, 20, 25 Waz 30 NTU BzA
v 1 v Y : v
o ° =
Tuinduas wlviiFmasmsy 100 e’ TusanuFannr 9z ngarezanlyho
R 74
1 gnranian mNLINIY 5, 10, 15, 20, 25 UAT 30 % MWEIAL
2.3.3.4 AT LATUN interfering ions 1000 ppm
dras ﬁﬁﬂ interfering catlonsilaz inﬁerfering anions
i ¢ e/

MﬁﬁﬂaﬁuuanswmnmﬂnﬂsqLﬁrﬁumuiﬂﬁu Tﬂtmrauﬂuuaaﬁutﬂuﬂu 1,000 ppm

1u deionised water FAUNU 50 cm3 1uﬂ1ﬂﬂiuﬁﬂi ﬂﬂﬂﬁ?ﬂﬂ 2.1

MINe 2.1 ﬂﬂ?tﬂ?ﬂﬂﬁﬁ?@ A1y interfering catlon e interfering

1 w¥ v

anion 19 TARPAML Y 1, 000 ppm FIUIM 50 om

TuﬁQﬂﬂtuwms
[ - T Ve
A1FTLHYY interfering ions garula. JSunoila (nF)
ca?t CACl..22H.0 0.1015
2t P2 .

Mn°* MnC1 5. 41,0 0.1801
Ni* NiS0,,.6H,0 0.2238

e+ '
Cu cu(N03)2.3H20 0. 1901
Na’ NaCl . 0.1271
K" KC1 0.0953

24 .
Pb Pb(N03)2 0.1299

£ _
PO, NH4H2P04 0.0605

Do
50, (Nﬁu)asolP 0.0687
c1” NH,C1 0,0754

' _
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* Lgpranme (conditions) MUY LAYITdRnLAUNTY (direct

"extraction method)

' ' ' / ¢
2, 3.5 nﬁrLmsﬂu1uuqaquﬂﬂﬁqnﬂunﬁtqtﬁsqu

. -
a, uqmqaﬂﬁ01u3ﬂﬂnmLﬂMMﬁmamuﬂlﬁﬂUMﬂnmnu 60-65 C  LiUIAAY 24 F21u9

v 1 )

2. Uﬂqnuﬁﬁuﬂﬁﬂ mortar 1ua~taﬂﬂ anTﬂHUﬁuﬂwuﬂTQ 35 mesh

' &
3. Lnuinuwmsauuﬂﬁﬂuﬂaﬂ polyethylene LWﬂﬂ@dﬂUﬂﬁrﬂﬂﬂ?ﬂuﬁu
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b, Wuligran o.2-0.3 ni ﬂantﬂ?aamanﬁaazLaﬂﬂ.mqusr§1u

gelatin capsules No.3 !
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] " . | .
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TﬁﬂLﬂmﬂﬂﬁﬂiawaﬁﬂuﬁﬂrﬁﬁuuinﬂuﬂunsﬂiaTﬂrﬂaasn (0. 05

v

mol/dma) ﬁﬂuﬂﬁﬁulﬂﬂﬂu 500 ppm Mﬁ?ﬁuﬁu 6 cm3 1uﬂ1ﬂﬂ?nﬁﬂi 100 ¢m

17 l
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unﬁuﬁiﬂﬁﬂﬁﬁﬂﬁiﬁﬂﬂauuﬂqmﬁ?ﬂﬁﬂﬁﬁﬁﬁu?ﬁﬂ 190-450 nm ﬂ?ﬂlﬁ?ﬂdﬁﬂ Pye-

3

Unicam SP 8000 Ultraviolet-Visible Recording SpectroPhotometer
i

eﬂﬂmﬁrnuumnaLﬂnmtmlﬂaamiuumiﬂatﬂfmfuﬂqrﬂ 2.2 ?vlﬂuﬁﬂﬂtﬂﬂﬂiuﬂﬂﬂ

Ulnnulre ﬂﬂnﬂquaﬂq peaks ﬁam )\ Y 208 nm uq~259nmﬂﬁuaﬁﬂu peak

I!/l

m1mﬂwnﬂiﬂﬂnauuﬂaaaﬂﬂMﬁ11NUﬂ1mﬁu259nmLmnﬁ ﬂuﬂnw:nﬂmiunﬂsqtﬂrﬁwm

I vl - " IUI

mﬁﬂsuqum®quTﬁmustq adimﬁqnﬁrﬂﬂnauuaqaqnqw peak mimﬁnﬂﬂnauuﬂa
t $

aqqﬂm 208 nm, uavagbuuquaaﬁsﬂidiﬂtaﬁmawﬁqina?1nmauuaq far UV,
¥
@qﬂswﬂvqnuanr mu?ﬁﬂﬂﬁﬂuﬁu 2O LY 1uTmrL¢uua ﬁqsumﬁlﬂﬂﬂﬂiﬁﬁ
mﬂimﬂﬁﬂﬁsﬂﬂnauuaqmlﬂlutﬂaﬂuuﬂ@q |
] [}

= 4
Luﬂﬂﬂﬁﬁ@ﬁﬂ peak’ MN k Lx 259 nm ?ﬁlauﬁﬁuﬂﬁﬂﬂ?@ﬂﬂ@uuﬂ@
1

‘4 . - | 4
VN EMAGY 3 A1 T8 236, 259 Way 282 mm fugll 2.2 ARIN B, C WHED
‘ v : o
AWANAL  MUANNIS L UINER 2. 2,1 GWATNETAY base line technique
(] 1 128
. - i = =4 = R g o
Taghn T TnTUAEN T AAN0 UHEN UM AN IARY 236, 259 UaT 282 nm Uadwh
N = A A; | S
TiemnammiTiamroanauidan cE (7Y 2.2)
(BF + DH)
2

CE = CG =

t 1w .
A =3 o &
1A CE ﬁlﬂﬁlﬂLﬂ?uuLMﬂnﬂuﬂ?nﬁmnﬂ?ﬂﬂﬂauuﬂq CE 994877

v ]
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2.3.6.2 nﬁsﬂsqqn?ﬂwnwmrﬁqu (calibration curve)

\ v . v

Lm:ﬂuaﬂsavﬁﬂuuqmrﬁﬁuuTﬁmumquﬁ11MLﬁumﬁTumaa 5-30 pew

uﬁlﬂQﬂﬂqnqiﬂﬂnauuﬁaiﬂﬁLﬁnmruuanﬂmwﬂeuaﬂciurﬁ 2.2 Luﬂﬁﬁuﬁmﬁﬂﬂﬁ?

ﬂﬂﬂauuﬁﬁ (CE) 1ftbase line technique iﬂﬂﬂuws ﬁﬁﬁﬂﬂfﬁﬂﬂmﬁiﬂﬁﬂau

v

WEY BT LTUTUTDIENTEE aﬁﬂuﬁmrﬁnuﬂiﬂmuﬂauﬁﬂuiuwﬂfﬁa 2.3
v/ A a a ) -
MIY 2,3 ﬁﬁ@ﬂﬂauuﬂﬂﬂﬂéﬂﬁiﬁSﬁﬁﬂﬂﬂﬂijﬁuuTﬂﬂu (absorbance of

standard nicotine solution)

ﬁQﬂrL;ﬁ%ﬁwaqﬁTﬁ%u - _absorbance

- (ppm) | (n (2) (3) taéﬂ
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