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Detection of Pharmaceutical Products using Fluorescamine
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ﬂﬁiqﬂ fluorescamine Lﬁ% spraying reagent ﬂ%u% plate ﬁ
LANOUANY silica gel GF 254 aquqsni%msqaaaumﬁ%ﬁwgﬁeﬁﬁu -NH_,
~hH, BRY —&—Iﬁ wuiﬁaﬁﬁbﬁu primary amine stﬁ@ fluorescence Ny
fluorescamine uﬁﬂﬁﬁbﬁu secondary amine Y L NA quenching ﬁ?%ﬁbﬁ%
tertiary amine —W%ﬂ quarternary amine asiﬁkﬁ@@siiﬁu fluores-
camine TegnndEuan1snannvsuiavinldausantenidu 3 NRY ﬁaﬂéuﬁ 1
\ugnfisAe  fluorescence Ay Fluorescamine ﬂéuﬁ 2 9@ quenching
uasﬂéuﬁ 3 Iﬁsﬁm fluorescence %%@ gquenching ﬁu fluorescamine
T@ﬂaﬁﬁaﬂﬁsuﬁemﬁsﬁuaﬁuﬂéuuauﬂﬁﬁiiﬁagaaﬁﬂ Rf value 1% 3 solvent
systems n174% lnenvlnlndy ﬁﬁiﬁﬂﬁuﬁinmiqaaauﬁ%aﬁgaﬁs@ﬂﬁﬂﬁ&maﬁmﬁiﬁ
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Abstract

The drugs which contains amino functional €roups.such
as —NHz,—éH and—&-can be differentiated by using fluorescamine
solution as spraying reagent on silica gel GF-254 +thin layer
chromatographic plate. Only primary amine drusgs, aliphatic
or aromatic amine, g€ive a fluorescence, while secondary and
tertiary even though guarternary amine drugs €ive a quenching
and nothing with fluorescamine spraying reasgent respectively.
With these categories, the drugs can be devide into three groups.
First; the drug fluorescence with fluorescaminé, second, the
drugs which give quenching with fluorescamine and third, the
drug which have no gquenching or non-fluorescence with fluores-
camine. Including, such as Rf value of three solvent systems
and iodine vapour, about 60 pharmaceutical products can be

detected or identified.


http:differentiat.ed

WagUANa anIluAnuTM
\

P o @ o
LHIVINTUUNIINIING
b : YT

5
#1900 T

PR

FABITVBHRNTVTIVE o v e e e e e e e e e e e e e e e e 1
AARNTTNUTENNE o o o e e e 2
DANERRDANEHN CNE o o o oo e e 3
UNAABDNVHVTINNE - o v v vt e et et e e e e e e e e 4
AVTUIL IO e 5
TR V111 R b o B R - S WS e 6
DI T UMWY o e e e e e e et e 7
YRR 2 AFTEVLBUAVTNOREY  « o ot e e e e e 10
NP 3 WRAVTNARDYT o e ot o e e e e e e e e e e 28

ﬂl =Y 6

Uy 4 azﬂuazqaﬂimwaﬂﬂi%@aaq ............................. 40

U‘i‘iﬂ&’]‘iﬁﬂ‘i&] ................................................ 50



#171YN1T9
o Y
n1 57199 PR
1 3988 0m T RN TNIRDT  « o e v e e e e e 10
2 WRAVTNARDVUDNE 6D B17T v v v e e e e et e e e e e 30

4 wERYEN R, N1TRTITEODAIENN L URMRrae TBLEY UV waEANS
sﬁw%ﬁuiaTaﬁ%maﬂﬂﬂiﬂémﬁ R v vv vt 42
5 #AuRYe 7L AR quenching (spot 1w Ay
fluorescamine & ./ //fRBOBAR NN BN <= s ¢ v v s @ w05 58 s 85 88 a 43
6 WAAYAN R ANTATIIRDUG AN LURIMAAE LHREY UV BRLANT

sﬁm%ﬁuiaTaﬁ%maﬂaﬁiﬂQuﬁ A Y 44

B S e B =3 = £ T T 1= 45

8 WARYAN R N1TNTIROUAAN L URREN eI HREY UV wREANT

L

sﬁm%ﬁuiaTaﬁumaﬂﬁﬁﬁﬂéw% N RN T HY; 1 PR 47



ﬁ@Qﬁuﬁaﬁwaﬁaﬁﬁmﬁwﬁmﬁﬁwﬁﬁaiuﬂsvzmﬂimm FRRNYNE AR BAR ISR
auuneit ldsnnanasuenoan tdn fusnns s SeinTdiaanm i1 Teduauanuny
m%wﬁﬁaﬁa1ﬁxﬁ@ﬁuMiﬁmﬁuéiﬂmﬂTﬁ ﬂﬁsﬁgwﬁsanﬁnu&ﬂawﬂﬁﬁuﬁwaﬁﬁ%% By
Y1938 fnvnde L e sfiofifaant  1935A1Ennmesaudne 9 TaedEnnviainia

d o ‘ bl ‘ v U oo on
NN QHﬁﬂIiﬂMﬁNi%ﬂﬁ?W%Q%Lﬁﬂ@ﬂﬁmﬂﬁﬂﬂﬁQEMBﬂqﬂNﬁﬂﬂQﬁ 2 20 nsa

#RNE 9 AT LAD L ANAINN L TN THNINTY

ﬂﬁ?@qb%%ﬂqiﬁﬁﬂﬁﬁﬂ%LU%ﬂﬁikWN?ﬁﬂqimﬁQQﬂﬁULﬂﬂﬁﬂmﬂTﬂﬂﬂﬂi

oo

% B Y] N o G Yoo v
1ﬁ Fluorescamine uuau%ﬂ Fluorescamine AN umﬂmaﬁqﬁQﬁauiqwmqm
F=y 4 v ') : ) a ' . 5 =y a
Tuﬂﬁiwgausaﬂaﬂumuu 9 L ¥WNN93RAN Refractive index, ANTiNAURNTEN

v o [
ﬂﬂuﬁﬂgﬂm7ﬁ-1ﬁiﬂkﬂm BREYAU T bUUNN

Fluorescaﬁine ﬁ%a%ﬂﬂkﬂﬁdﬁ 4-phenylspiro [furan-2-(3H),
d a1 3
1'phthalanl]-3,3'-dione b URNIN b URDIDDR Qﬂ%ﬂ@ubﬁ&? 154-185 pvye-

VIR BER DHAYRIENY, WARYANE YL T IO LARDN | 1Y




fam19n1981  TewuSd¥n  Roche @&p Fluram §77 Pluorssesnine L8
QﬂﬁﬁL@?WS%%NWLﬁ%@%ﬁ%?ﬂi@ﬂﬂmﬂmﬂﬁ Weigele et-al (1-2) 1ﬁﬁﬂﬁiﬁﬁ
Fluorescamine a#1UfA%211%4An fluorescence  ToaminufARZunfunan
functional primary amine Qsiﬁ fluorescence compound %ﬂﬁﬁuﬁiﬂlﬂ
Tun193 a9 vdn 0T men e85 18 1 1% wIUSH MDY amino acid  (3-4),
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Peptides, Proteins (5-6) LUUNY
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%5y amino acid T@mﬂﬁiﬁﬁﬂﬁﬁ%mﬁ condensation Ny amino acid ﬁu (7)
N19¥1  Fluorescamine §MIUHNTBINY Levodopa u%aagﬁu%uasiﬁaﬂiﬁﬁ
fluorescence YUSNAM fluorescence #bANTUHET UINIRABINUUSHAINLD
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% amino group iﬁﬁﬂﬁﬁ%aﬂﬁﬂ Fluorescamine (9) N1334AT1EARNTHAN
95y procainamide, sulfadiazine BREFINITONN primary aliphatic
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phrine ¥R O-methyl metabolites products ﬂﬂﬁﬁﬁii (11) A9
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WAt Secondary amines Quiﬁ fluorescent pyrrolinones (I1I) BAaY
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quenching 18w spot  sesudeifiulylsfierld fluorescamine a329s0U
L ndufng S9f2uNanI % nitrogen compound  UDNANNRAIREAN L NFAMSTY
q¢fl amino group flHkUROWL&ND bUI19LLRA Fluorescent pyrrolinones
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804 a1 §M7Tﬂiﬂﬁ%ﬁﬂ amino ANTRERNE
ﬁ functional
groups
1 p—Aminobenzoic 1° Ethanol
acid . (1:8)

HN COOH
2

2 Amitriptyline HCI1 4° Chloroform

I::’lll.(::l o

3 Ampicillin 1 HZO

W HHS (1:170)
O)beomd N,
N _co
H




11

KRIAU famn

8T IATIRTY amino ANTRERE
ﬁ functional
groups
4 Benzocaine 1° Ethanol
(1:8)
HN COOC H Chloroform
2 2 5
(1:2)
5 Bromhexine HC1 1°, 3° Ethanol
CH (1:100)
Joxd
Br. CQTN_— Chloroform
Hcl (1:300)
NH '
Br Z
6 Brompheniramine 3° Hao (1:5)
N Ethanol
CH (1:15)
C>\© VER
CHf‘G*E N Chloroform
; 2 \\CH
B (1:15)
7 Caffeine 3° Ethanol
H
0 b (1:1306)

Chloroform

(1:7)
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AU Famn A0TIATIRTNY amino ANTRERNE
ﬁ functional
groups
8 Chloramphenicol 2 Ethanol
Imitat :125)
ERImARENE oH CHOCO(CH ) CH (1:2s
[ ]2 24 3
ON @ CH.CH. NH.CO.CHCI
2 2
9 Chlordiazepoxide 2%, 3° Ethanol
(1:50)
19 Chlorpheniramine 3° Ethanol
Maleate N (1:10)
O % HC- COOH
CH—- cr-é] N\ |l
cl 2 “CH HC —~COOQOH
11 Chlorpromazine 3° Ethanol

—0
e
e
=
2
Sl

&

QL

(1:1.4)
Chloroforn

(1:1)




13

KA dnmn gmﬂm\aa%w amino ANTRERE
ﬁ functional
groups
12 Chlorpropamide 2° Ethanol
(1:12)
Chl £
CI@-S(%.NH.CO.I\!H.[C ].CH ororernm
j2 3 (1:9)
13 Cimetidine 2°, 3° H,0 (1:88)
N.CN
Il |
 CH NH.C.NH. (c@s CH—
14 Cinnarizine 3° dilute HC1
%H CH. CH
*CH.CH
crE.CH e
15 Clidinium B CH = 4° H, O,
Bromide . ethanol

I
N O
c

ococ

OH
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16 Cloxacillin 27, 3 H, O (1:2.5

c .0 U% Ethanol

N~ oy CHy
I comnn_i_i-s (1:30)
: CH,

N --COOH Chloroform
H (1:50)

17 Cyproheptadine H,0 (1:275)
Ethanol
(1:35)

Chloroform

(1:16)

18 Dapsone Ethanol

(1:36)

19 Dextromethorphan HZO
(1:65)
Ethanol

(1:18)
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CRLHT Famn §03 IATIRHIY amino ANTRERNE
ﬁ functional
groups
20 Diazepam CH 3° Ethanol
I = 0 (1:25)
N
Chloroform
cl =N (1:2)
Cets
21 Dimenhydrinate 2°, 3° Ethanol
(Diphenhydramine (1:2)
theocate) ©>\ . Chloroform
cu.o.(cr&ln 6:1-5) '-g:\”)j/_“Tu (1:2)
<:>/ 5 ony
“
22 Diphenhydramine 3° HZO
(1:95)
@ Ethanol
| CH.O. (C'EL N (crgl (1222
: Chloroform
04
23 Dipyrone _ 3° H,O
(|:H3 (1:1.5)
<<:>>\N’-N\/Cﬂl5 Ethanol
o//l I N.CH2. SO Na H20 (1:30)
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A0 gmiTmiwﬂ%ﬁe amino ANTRERNE
ﬁ functioneal
g€roups
24 Ephredrine 2° HzO
HC1 OH (1:3)
CH. CH.NH. CH3 .HCI Ethanol
CH :
4 (1:14)
25 Folic acid N N‘T’NHZ 19, 2%, 3° dilute
NH-CHZI%D:@N alkali or
OH carbonate
QOOH
C—NH—CH
0 CH;-CH-COOH
26 Furazolidone 3° H, 0,
O\T¢O Ethanol
L N-N=CH O NO
2
’l ||
27 Gliclazide 2%, 3% Ethanol

\
{ N—NH.CO. NH. S0,
|/
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CLESCERRERE amino ANTRYRE
ﬁ functional
groups
28 Hexamine 3° H,O0
(1:1.5)
N£<i;N Ethanol
L\;J/J (1:8)
N Chloroform
1:12)
29 Hydrochloro- 1%, 2% Ethanol
thiazide " Q\S/' 2° (1:200)
‘-%_—%S “NH Acetone
N (1:20)
Cl ﬁ
30 Hydroxyzine 3° HZO (1:1)
HC1 Ethanol
@ N CH CHO CH Cl%OH . HCI
&1 Isoniazid 1%, 2° H,0 (1:8)
N Ethanol
<:> (1:45)

Chloroform

(1:1000)
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SVt SUKRGEREE R amino ANTRE|NY
ﬁ functional
groups
32 Mefenamic 2° Ethanol
acid COOH CH, (1:185)
NH CH
3 Chloroforn
(1:150)
33 Metformin 1°, 2%, 3° H,0 (1:2)
Eth 1
HC RJH II?H ano
3\ ’
pd
HC
3
34 Methocarbamol OH 1° HZO
| (1:40)
O0-CH-CH—-CH~0-CO-N
5 5 4,
O—CH
S
35 Metoclopramide 1°, 2°, 3° HZO
CO.NH.CH.CH.N-(C (1:0.7)
ot N~(gh,
2 Ethanol

.CH
© 3

cth

"

(1:3)
Chloroform

(1:558)
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K6 gmiTﬂﬁwﬁ%ﬁv amino ANTRERNY
ﬁ functional
groups
36 Metoprolol ?H 2° H,0,
O_CQ—CH—CQ_NH—CH (CH3 Ethanol,
Chloroform
CH-CH-0-C
H-ch "
37 Metronidazole 3° H O (1:100
Cli C%OH Ethanol
N N CFE (1:200)
38 Nicotinamide 1°,3° H,0 (1:1)
N Ethanol
[i;il__ N (1:1.5)
C—N
I 2
0]
39 Nitrofurantoin 2%, 387 ‘Acetone
N% o CH=N (1:200)
l Dimethyl-
]l || N TRRREY

0

\K

J—

NH

0

formamide

(1:16)
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functional

groups

ANTRERY

40 Oxyphencyclimine

CH OH

N Cl-%—-O—CO—é:—Cs—Hs
Y

H, 0 (1:10¢
Ethanol
(1:75)
Chlorofornm

(1:500)

41 Paracetamol OH

—CO0—CH
NH—CO Y

H20 (1:79)
Ethanol

(1:10)

42 Phenazopyridine
N
PN

N=N

HZO (1:300
Ethanol
1:60)

43 Phenyl-

propanolamine

OH NH
I 12

@—CH—CH——CH
3

H,0
(1:2.5)
Ethanol
(1:9)
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Rl FamA qnTlaTIsiny amino ANTRERNE
7 ' functional
groups
44 Piroxicam 2°
O\ //0 C
N7
N
—~— CO. NH@
OH
45 Probenecid 3° Ethanol
/CH CH, cH LilgEsy
HOOC-<::;>~S%—N\ Acetone
C (1312)
P'&Cl‘-é CH3 H
46 Propranolol 2° Ethanol
OH CH (1:20)
| g 3
O—CI‘E—CH—CI-E—NH——CH\
CH
O >
47 Pseudoephedrine 2° Ethanol
(1:4)
(|)H
Chloroform
CH—CH—-NH-—-CH3
l (1:60)
CH

)
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[GU dnmn Qmﬂm\m%w amino ANTRERY
9N functional
g€roups
48 Pyridoxine H cl 3°, 4° H O (1:5)
HC1 é@ CH3 Ethanol
O (1:115)
HOCH) OH
CHOH
2
49 Quinine 3° H,0
Sulphate (1:8109)
o SO= Ethanol
4 (1:95)
CH,OH
50 Riboflavin —— 27, 3 dilute
HO—C—H alkali
HO—C—H
of
CH,:©:N /N\ro
(o]
51 Salicylamide 1° Ethanol

CO.NH

B
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RN o gmsTﬂswﬂ%ﬂe amino ANTRERNY
% functional
groups
52 Sulfacetamide 1°, 2° H;0
Sodium (1:1.5)
wa
SO~N-—CO-CH
*&“{:} P 5
53 Sulfadoxine 1°, 2°, 3° Ethanol
C%P Oﬂ%
HN S NH—(O N
2 _@ 2 N=/
54 Sulfaguanidine 17, 2° H,0
(1:1000)
ﬁH Ethanol
HN SO—-NH-C —NH .
2 ‘<C::>‘ > b (1:250)
55 Sulfamethoxazole 1°, 2°, 3° Ethanol

N/OICHs
|
N SONH
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et g gmsTﬂiwﬂ%ﬁe amino ANTRERNE
ﬁ functional
groups
56 Thiamine HC1 1, 8° Ethanol
B N oy 7] (1:100)
CH N 2 . 2 PEOH
10 4 ci- . HCI
N /S ® CH
CH B
L 2 il
57 Trimethoprim N ME 19, 3° H_ O
<:j;T/ (1:2500)
(o ‘
&E N Ethanol
NH (1:308)
2
%fo OCH3 Chloroform
OCH3 (1:55)
58 Tocainide 1°, 2° H, O only
CH CH
3 3
CH—CH—CO—NH
° W
2
59 Triprolidine 3° H 0 (1:2)
<§§§x\ Ethanol

H
C=C

7
N\
CH—N
Ho<::y/ a (:]
3

(1:1.5)
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KR1AU dam gmsTﬂ70ﬂ§ﬁw amino ANTRERNE
N functional
groups
60 Saccharin B _ 2° H,0
. 0 0 "
Sodium Q*S/ (1:1.5)
“SNH @ Et.hanol
Na
(1:50)
0

) P N 4 ‘ - lﬂ‘
2. sﬂunmnuaxqﬂqn15qunﬁ7naaau

o v ‘
2.1 b ANNT

Methanol (analytical ¢grade) (Merck)
Chloroform (analytical grade) (Merck)
Ammonium hydroxide (37%) (BDH)

Ethyl acetate (Merck)
Ethanol absolute (Merck)

Sodium hydroxide
lodine crystal
Fiuorescamine (4-Pheneyspino [furan-2(3H)
1'-phthalan)-3, 3'-dione 1, Fluram' "’ (Roche)
Silica gel 606 GF 254 (Merck)
2.2 Asq
Glass plates UM 20 x 20 TU.
Chromatographic tank
Chromatographic spreader
Long and Short wavelength UV detector (350 & 254 nm.)

Spraying bottle
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3. AENINVINARDY
3.1 A1Ti058N plates
WS Silica gel GF 254 13nm 30 nYudnatn 60 HRRRNT
baeinTH L dS% BALNRYUR plate ARIM 20 x 20 H. KRINTIROINNNRT 250 L
Taginns Helduie uﬁaﬁﬁiﬁ@uﬁqmwgﬁ 110 9@ TR Fog
3.2 ﬂﬁixm%ﬂm Solvent system
f19HWRERBANY 9 A mdnIRwTITL e waeIRRYSNnT
150 §iaa807 $4lw Chromatographic tanks #yliaudagaelavnefasinarans

rJ o CV‘ =" o
11185980 30-60 ¥1%l solvent system NIEH 3 Fryuy on

Solvent system 1 = MeQH : NH3 (190 : 1.5)
Solvent system I1 = CHCla : MeQH (80 : 10)
Solvent system 111 = Ethylacetate

3.3 ANTIATANRITAT spot
3.3.1 NGB L e
L RRNGATIRERNBT L AN Es (Tmm@aqama%qeﬁ 1) %"
saraneinTildlun1snanns TanlHiasnnt dududTenne. 1-1. 0% g usin/Usuang
3.3.2 91N dosage form
3.3.2.1 a1nELie
vt sienTdav s dae  wiswennnT95iUTun
FaundTeum 2-10 NafnT BARERNBGABFIAERBT L AN LR ATDY BATED
Ui fiaans g 0.1 - 1.0% uwkn/Usung
3.3.2.2 annuelrs
wa)ow9ein Tunadga lARUFHwEaen 2-10

ARNTN BRIRERIBAIMAINRERIBN L ANIERN  NFDY BRERA DU THH@ 13 b disdisn

Q 20

1 - 1.0% RMBN/USNANS

4. pIFLATBN spraying reagents
4.1 ﬂﬁism%aw @.02% fluorescamine solution
§9 fluorescamine USvNMk 20 HNARNNTH  KEANPAE

acetone YSUUTNINTASU 100 JARANT
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4.2 N17vM78N lodine Tank
1dw§ﬂ Iodine 5ﬁuquwﬁqaﬂiu chromatographic tank
waaelilouny Todine Buga
5.  ANTNRKAY
5.1 AN9 spot
spot sample RMNUNURIIUNGDRY plate LHugrey 2 oy
WAy spot #19AM 2 7. USNNMTURY sample $1% spot Usvam 1-10 lules
§Miuasﬁsﬁuwﬁ§uéﬂaﬁﬁiﬂsﬁu 4 JN. $i1 spot THMRIAIBANTEU
5.2 N1N9 developing 909 plates
14 plate #1015 spot sample t3muspandanylu
chromatographic tank fiafenls Helf solvent 1Rnudat% plate luawu
1ﬁﬁvﬂumﬁq 15 9. %ﬂﬁﬁ plate NAN®1A chromatographic tank
5.3  ANTRTIVRDY
5gaﬁﬁ plate aan9IN chromatographic tank uﬁQﬁﬂ
W plate wielupinte Fesinlunsrasoun iunnusne 9 &9l
5.3.1 Visual detection T@ﬂ@dﬁﬁﬁ&ﬁ?ﬂsﬁu spot
faen7Uan teudn sl
5.3.2 UV detection LﬁuﬁumauﬁauﬂTmﬂgﬂﬁis%awuﬂa
ﬂﬁﬂiﬁ UV 1light in short wavelength (254 nm) [{RY long wavelength
(350 nm)
5.3.3 Detection with 0.02% fluorescamine g
AN5 spray plate ®738 0.02% fluorescamine solution uéqgﬂﬁqsﬁmﬁﬁsﬁu
AILAITN L URN uﬁqﬁﬁiﬁ@ﬂﬁﬁs%aﬁuaeﬂﬁﬂiﬁ UV light #efi short war long
wavelength
5.3.4 lodine Location 1a®ANT%¥N plate T&89I%
lodine Tank uéqqﬂﬁisﬁ@ﬁﬁswﬁaesﬁmauﬁeﬁﬁMﬁ&sﬁmﬁu spot
5.3.5 A1570@" Rf valve u@vﬁﬁuqummTﬂgmiﬁaiﬁﬁ

Rf = Distance the substance travels from the oridgin

Distance the solvent front travels from the origin



EIBEUFI N I MGIAE) 3
& o u @ o o ' = e
gy 60 #RaTvar L IuaWILRE 9 %ﬁ@@QT%Eﬂmﬁxmﬁ, BIweLTER
o ou ar 2 a a: o ' ) wvo
@zQﬂ%ﬁmﬂ@amﬂﬂ%%@ﬁﬂ@i%m%%ﬁagaﬂ&%s%uﬁvﬂw WAL L OSBIN L URFVTAERE bW
A3 TR FENm 0. 1-1.0% w/v %151 spot Uw TLC plate 9y e 20 x 20
PEBHLNNT  A1UIR 3 WHB TEITHIILARERINIINUTENN 2 L EUHLNNT BArEN

e ol L&, o
lﬂ develope 1% solvent system 3 system AYUARD

Solvent system |  13¥NpUAIE MeOH:NH_ (100:1.5)
Solvent system 11 ﬁi%ﬂ@ﬁﬁ%ﬂ CHC]S : MeOH (80:10)
Solvent system 111 {9¢npumie Ethylacetate

%@&5 plate 9t develope 9% solvent front %ﬂﬂﬁuuﬂm 15 Lﬁ%@LNMﬁ ﬁﬂ

v
plate iﬂ%ﬁquwﬂ BRINTIVIDUNRNNTNARDINYWAR

o 1 k2 d 7 U a‘n 1%
Lo esamanildn  fasmnans s das i agavmane (o weidn
Taa G0N0 s Rud et daraetdiadnennag (- aslga1in VE b8 bl
d v * 1] u’: b2 . e d v Y
FINITOLRUG AL URY  wolLdp spray 28 Fluorescamine N&YLHY LAR2E

A s URN

2. @929§0UNAW UV 41 plate fHNRaINNISHTIARAVINALD 1
v l_'”l B’l L= ar v d
uﬁ@ﬂnﬂimuﬁﬂ UV fi@2u8n@8% 254 Bay 350 nm. GANSNGU S N9 R
3/ al B'S 7 C"I 72 1) d
Aelingy UV fatseitefutaldiadavuung (£ 41 TUEINITAND Y L RunEl

o v B vy o
Lm%ﬁﬁ uv ﬂqﬁLQWQGWNWB (—)

3. Fluorescamine spraying %1 plate ﬁiﬁ@ﬁﬂﬂﬂﬁm%ﬁﬁﬁﬂﬂ
1%%@ 1 way 2 81N spray ﬁq& 0.02% Fluorescamine 1in acetone M@sﬁﬁ
1ﬁ@ﬂﬂﬂiﬁuaﬁ UV BNAY9uiiesnEinig fluorescence wSn INAMANLAR fluores-
cence ayl@@ bright yellow green #¢lfiaSnenuny (66 wgay 879N

18476 fluorescence b4y @TRIRNAY (—) waNankgdvani171An quenching
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Z9811709% 16 spot HHYL AL ARNIN background BYarIWLATOIUNIY (Q)

4. lodine vapour (I ) 1 plate §ilaarnnisnsiasnyluda
1,2, ldldlu 1odine Tank Ygvnmw 5-10 wrfl @ spot fiLAaRAY lodine

w30l SR TIaZnIuNNY () A1 bR AT aSneuNE (=)

5. Rf measurements ﬁﬂéﬁ Rf ﬂ@ﬁ%ﬁ@v spots ﬁbﬁ@%% AR

AVTNARDIHHAS IUNNTIN 2
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AT 2 NARNIINARDNLRYEN 60 67
Solvent UV detect| 0.02% Fluorescamine lodine
No. |System |Visual location value
254 350 254 350

1 I - + - - ¥k - .83

11 VF + - - ¥k + .20

111 VF + - - ¥k + .20

2 I = + - - - + .71

il - + - - - + .62

111 - + - - - + .00

3 I - + + - ** + .00

Il - + + - ¥% + .00

[11 - ¥ + - *% + .00

4 I - + - - *¥ + .83

[1 = + = - ¥k + .89

[11 - + - = ¥k + .92

5 I - - - - Q + .85

1] = = - = Q + .95

111 - - - = Q + .90

6 I - + - - - + .51

[ - + - - - + .21

Il = + = ~ - + .19
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AT 2 WANTNARDY (AD)
Solvent UV detect |0.02% Fluorescamine| [odine
No. |System [Visual location RF value
254 350 254 350
T [ - + — - - - T2
11 - + — - ~ - .87
111 - + - - - — . b4
8 [ - + = = - = .80
I1 - + - - - — .88
[11 - + - - - - 12
9 [ - + - - Q - .76
11 - o+ - - Q - .31
[l - + - — Q = 11
10 [ - + - - - - 0.50
1 - + - - - — .19
111 = + - - - = .00
11 I - + - - - - .61
[1 - + - - - - .11
[11 = + - - - - .03
12 i = + = = = + .73
I - + = 7= - + 0.63
111 - + - - Q + 0.08
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MTNA 2 WANTNEREY (FID)
Solvent UV detect [0.02% Fluorescamine lodine
No. |System |Visual location|R_ value
254 350 254 350

13 I - - - - Q + 0.82
[ = = - = Q + 0.20

[11 - = = - Q + 0.00

14 [ + - - - - + 0.00
11 + - - - - + 0.90

111 + - - i — + 0.11

15 I - - - - - — 0.00
I = = - = = -~ 0.00

IBA - & = = = = 0.11

16 [ - + - - Q + 0.79
I = + - - - + 0.13

111 - + - - - + 0.03

17 [ + - - - = + 0.63
[ + - - - - + 0.13

Ing! + - - - - + 0.03

18 I VF + - - *k + 0.75
I VF + - = *% + 0.64

[11] VF + — ~ *3% + 0.69
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19NN 2 WANITNARDY (AR)
Solvent UV detect |0.02% Fluorescamine| lodine
No. [System |[Visual location R‘r value
254 350 254 350
19 I = = - = - + .82
11 - - - = - + .48
111 — - X — - + .04
20 | - + - - - - .82
Il = 4 b - - - .80
111 - #4 7 - = = .79
21 I - + - - - + .86
I = + - - - + 717
I11 = e - - - + .22
22 I = + - - - + .63
Il - + - - - + 0.56
[11] - + - - - + .03
23 I - - - - - + 0.85
1] = = ~ - - 4 .56
[11 - - - - - + .00
24 l ~ + = — Q + 0.48
1 = + = = Q + 0.23
I11 - + - - Q + 0.00
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TN 2 WRMTHARDN (AD)
Solvent UV detect [0.02% Fluorescamine| [odine
No. |System |Visual location RF value
254 350 254 350
25 I - - + - *% + .00
I1 - = + - ¥% + .00
I11 - - + - *k + .02
26 [ -~ — = < Q - .85
11 - - < < Q — .31
111 = - # = Q = .00
27 I = + - = = + .81
I1 — + - — - + .B4
11 - + = = - + .22
28 I = y = = = + .79
Il - - - - - + .19
11 - - - - -~ + .08
29 I - + - -~ Q - .86
Il = + = = Q = 20
[11] - + - - Q - .74
30 I - + - — - + .84
I = + = = = + .85
111 - + - ~ - + .00
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ATINN 2 WANNTNARBY (AR
Solvent UV detect |0.02% Fluorescamine| [odine
No. [System |Visual location RF value
254 350 254 350
31 1 = + - k% = + .69
11 = + = *% N + .32
[11 - + - * % - + .05
32 I VF + - - Q + .83
I VF + # S Q s .34
[11 VF + - - Q + S22
33 I - + - - - - .05
I - + — - - - .86
I11 - + - = - - .00
34 I - - - - - = .86
11 - + - - - - .43
[11 -~ + - - -~ - « D2
35 [ - + - - *k + .61
11 = + == - Xk + .12
[11 - + - - Kk + .00
36 1 - - = — Q + .56
1] - = - - Q + .06
111 = = = — Q + .00

051680
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AT 2 WANNTNARDY (AD)
Solvent UV detect |0.02% Fluorescamine| lodine
No. [System |Visual locat ion RF value
254 350 254 350
37 | =~ 4+ - - - = 0.79
Il - 5 = - - - 0.64
111 - + - - - - 0.18
38 I - + - - - = Q.75
1l = ¥ 4 N = - 0.40
I[11 - + - — - - 0.11
39 I - = + Q = = 0.81
11 - — + Q - = 0.60
Il - & 4 Q - = 0.14
40 I - ) = - - + 0.00
11 = + - - - + 0.26
I11 - + - - - + 0.00
41 1 = + - - - + 0.83
1l - + £ - ~ + 0.50
[1] - + - - - + 0.58
42 I + - - - - ¥ 0.84
1l + - - - - + 0.82
111 + - - - - + 0.71
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AMTINN 2 WRNITNARDY (AD)
Solvent UV detect |0.02% Fluorescamine| lodine
No. |System |Visual location RF value
254 350 254 350
43 I - + - - ¥k = .65
[l - + - - K% - 17
111 - + - - *¥ — .00
44 I - + - - = + .96
[1 — + - - - + 17
(1] - + - - - + .37
45 I - + - - - + .85
11 - + = ! - + 29
Il = & = = = + L1
46 [ VF = = = Q + .39
11 VF - = = Q + .61
11l VF - - . Q + .00
47 I - + - - Q + .42
I1 = + + = Q + .08
111 = + = = Q + .00
48 I - + - - - - .83
11 - + - - - - .16
I11 - + - - - = .04
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M1TIh 2 WANNTNARDY (FD)
Solvent UV detect [0.02% Fluorescamine| lodine
No. |[System |Visual location RF value
254 350 254 350
49 I - + + - *% + .63
I - + + - *% + .33
[11 - + + 2 *% + .00
50 I - _ + = *% + .44
I1 - - + R ** + 23
111 - - + - *¥% + .32
51 \ - + - - ¥k + .87
I1 - + - - ¥ + .61
[11 - + - - *% + .89
52 I VF + - - - + .85
11 VF + - ~ *% + .29
[11 VF + - - *% + 35
53 [ - + - - ¥k - .87
I = + + = ¥k —- .15
111 - + - - *% = .82
54 ] - + - - %k + .78
11 - + - - ¥k + .11
111 - + - - *% + 17
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AT 2 WANTNARDY (AD)
Solvent UV detect |0.02% Fluorescamine| lodine
No.|System |Visual location RF value
254 350 254 350

55 I - + - - *% + 0.00

11 = + - - Kk + 0.48

1 = + - - ET S + 0.86

56 | = + - - ¥k + 0.00

11 . + - = kK + 0.00

111 - + - - ¥k + 0.00

57 I - + - — k¥ + 0.82

I - + - — ¥k + 0.30

111 - + - - *% + 0.02

58 | — + - - ¥k + 0.77

11 - + - - *% + 0.31

[11 - + - ~ k% + 0.00

59 I ~ + — = - + 0.60

I - + + - - + 0.37

111 = + - - - + 0.07

60 i - + - - - = 0.89

I - + - - - = 0.03

I — + - - - - 0.03

VF Visual with Fluorescamine = positive

K

Fluorescence

negative
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ﬁijgijsstaaf'319'1ﬁiﬂ5946nf1’1ﬁranﬁaﬁaﬁn\a

7 annng b 60 wlla  wnvingey TLC Teeld Solvent system 3
186 %1 plate #ieNNRTIafEANLUSN aras0uAnedRuEs UV detBanseiidl
ﬂ?ﬁuﬂﬁﬁﬂgu 250 nm. WRY 360 nm. (short WRY Long wavelength) #O93?
#ouleasnag sprayed @2 Fluorescamine uaugﬂﬁﬂiﬁuaﬂ‘uv HIFD IR
gedunsrasaulasniainufAsetulaanslaTafiu (lodine chamber)  49n

O o o Y & [ o
RUNUINIIN R value HWRNITNARDININNG ﬁﬁNﬁ?ﬂ%ﬂﬂLﬁ%ﬂﬂNﬂQN 1)

néuﬁ 1 Lﬁuﬁﬁiﬁsﬁﬂ fluorescence ﬁn fluorescamine %ﬂ
q
TownNa15600 1UR ($9%2% 18 4860 S9naas lun 15197 3
913199 3 URAVERAUDYBINLAR  fluorescence L DNUATEAY

fluorescamine

feudi Fnen
1 Aminobenzoic acid
| Ampicillin
4 Benzocaine
18 Dapsone
25 Folic acid
31 Isoniazid
35 Metoclopramide
43 Phenylpropanolamine
49 Quinine sulphate
50 Riboflavin
51 Salicylamide
52 Sulfacetamide sodium
53 Sulfadoxine
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RGUN dngn
54 Sulfaguanidine
55 Sulfamethoxazole
56 Thiamine HCI1
57 Trimethoprim
58 Tocainide
Lﬁ@ﬁaﬁ%mﬂﬁm%?@%eﬁ%ﬂemaﬁ&ﬂ%ﬂéuﬁ 1 aswudﬁsﬁaunﬂﬁ%ﬁ

primary amino group %ﬂ@sﬁﬁﬂﬁﬁ%ﬂﬂﬁu fluorescamine 15 fluorescence
chromophore (pyrrolinones) Hﬂb%% Quinine sulphate (FI9HNIYLAYN 43)
War Riboflavin (HI9UNAELAY 500 &15998096% 18§ amino group (~NH_)
WARLAR fluorescence ﬁeﬁ%Lwaﬁudﬁﬁﬁ%ﬁﬁ@@ﬁTmﬁeﬂ%ﬁeﬁiﬁ fluorescence

€ -‘.‘) o
LA L BIAN

ﬁeﬁ%ﬁﬁauﬁgaﬁbaﬂ§ﬂwﬁmaeﬁﬁ71uﬂémﬁ iaga%u LEUN TRV ATEN
Aulovaslalafiy A1 R, value wavnisfevawnsnuneifiu spot damaniuan
WIHN SN LIRS UV Hasnvanpnauauiarldaanansneld b du
sultaguanidine (FITUHNILLRY S4) ﬁu sulfamethoxazole (FITRHNIYL RN
&) ﬁﬂ&meﬁﬁmﬁﬁ f'luorescence ﬁﬂ fluorescamine, ﬂﬁ?sﬁ@%ﬁuiﬂmaﬂ
1aTodu war nr98aun BdBRaY UV @ Nsnaesute  wig1T80vriesasida
wanen it sudia@n R value ludiogin system mpy Solvent #14 Sesnsnen
ﬁﬁ@ﬁb@ﬂﬁﬂwﬁiﬁ BRERNGINENYAD  metoclopamide (H1TUNIBLRY 35)
WRe Phenylpropanolamine (GI19UNIBLAU 43) ﬁﬁﬁﬂﬂﬁﬁmﬁ fluorescence
i fluorescamine, @1 R_ value Abndtpuein  soasfidaunndrelunigein
Upnfedulalofu @y metoclapamide aviAnUfAsefulaTofiv dudu pHEDY

' ' 1;’ o Ly o
B9 LRI ERY bR TIN 4



NG ;ﬁ_,_ﬂ

BRANEN RT, AT09398DURILNURT BRENY IABKRY UV,

u&wﬂﬁ%L%m%ﬁuiaiaﬁumaﬂ&ﬁ%ﬂéu% 1

Rf value uv
Nﬂﬁuﬂ solvent system Visual Short wave| Long wave lodine
Locat ion
1 2 3
1 0.83 0.20 0.20 + + - +
3 0.00 0.00 0.00 7 + + +
4 0.83 0.89 0.92 ¥ + - +
18 0.7b 0.64 0.69 + + - +
25 0.00 0.00 0.02 e X + -
31 0.69 0,32 0.05 i + — +
35 0.61 0.12 0.00 = + - +
43 0.65 0.17 0.00 = 2% = =
49 0.63 0.83 0.00 = + + +
50 0.44 0.23 0.32 + = + +
51 0.87 0.61 0.89 — + - +
52 0.85 0.29 0.35 # + - +
53 0.87 0.75 0.82 = + = -
54 0.78 0.11 0.17 = + - EN
55 0.00 0.4¢ 0.86 — + - +
56 0.00 0.00 0.00 - + - +
57 0.82 0.30 0.02 - + - +
58 Q.17 0.31 Q.02 - + - +
L.
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aqsﬂéu 2 11ug1951 AR quenching (Spot ®31¢) 15in spray

@4zl fluorescamine uﬁqqnﬁuTﬁuﬁv uv aﬁﬁﬂéuﬁuﬂme151MMﬁﬁﬁﬂﬁ 5

PN519% 5 HUAUNYHNLAM quenching (spot §K29) AL fluorescamine

RITRNNB LAY %Qﬂﬁ?
5 Bromhex ine
3 Chlordiazepoxide
13 Cimetidine
16 Cloxacillin
24 Ephedr ine HC1
26 Furazolidone
29 Hydrochlorothiazide
32 Mefenamic acid
36 Metoprolol |
38 Nitrofurantoin
46 Propranolol
47 Pseudoephedrine

sﬁaﬁaﬁimﬁgmiTﬂﬁeﬂ%ﬁwﬂacﬂﬂﬁﬂizn@uﬁu7ﬁﬂnﬁﬁnﬁﬁsﬁm
quenching spot N2 WRANINEITLUANEL secondary amine TulAT9R4N
%ﬁ@sﬁﬁﬂﬁﬁ%mﬁﬁu Fluorescaﬁine 1ﬁﬂﬁi nonfluorescent aﬁinoenones
BAAINNITNARDY Bromhexine (®RITUNIYBLRY 5) WRY Furazolidone (§19
WNNDLAY 26) RATNSERSRAE 18 (-NH-) udflviRAa spot A1 dunneldus

o a r=%

v ) é o 4. v Ad v '
uv 1@ LY L@ﬂ?ﬂﬁﬂﬁ?mﬁ@uLﬁﬂ@ﬂﬂmmﬂﬂﬂQNuﬂqﬂ%@ﬂﬂQﬂN%mﬂmqﬁﬂﬂﬂ Rf

[afala) a

o (=] o d v ) o
value, msidfRsentulownslioladu nn9iRefiuSounvidiudimatidan dv

BRAYIUNNITINH 6



umzﬂﬂisﬁ@%ﬁuimiaﬁ%mﬂﬁaﬂ%ﬂémﬁ 2
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BARYAT RE, N190T3ARDUAINLURY wRrAIR DALY UV,

Rf value Uv
ﬁwﬁuﬁ Solvent system Visual Short wave| Long wave Iodine
Location
1 2 3
5 0.85 0.85 0.90 - = - +
9 0.76 0.31 0.1l v 3k - -
13 0.82 0.20 0.00 = - - +
16 0.79 0.13 0.03 ¥ + - +
24 0.48 0.23 0.00 > + - +
26 0.85 0.31 0.00 = - - -
29 0.86 0.20 0.74 = + - -
32 0.83 0.34 0.22 af: + - +
36 0.56 0.06 0.00 > = + +
39 0.81 0.60 0.14 # - + +
46 0.39 0.61 0.00 + - = 4
47 0.42 0.08 0.00 - + - +
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ﬁqﬁﬂdu 3 ﬁnﬂﬁfﬁiﬂsﬁﬂ fluorescence ﬁﬂ fluorescamine
A :

u%ﬂtﬁﬂ quenching ﬂﬁﬂ%ﬁ uv Lﬁﬂ.Sprayed ﬁQﬂ fluorescamine

aﬁﬁiuﬂéuﬁiﬁud RVTA9eD LR

mqiqqﬁ 7 ﬁﬁmmmﬂﬂqﬁiﬁsﬁm fluorescence AY fluorescamine
feruf Fo8T

2 Amitriptyline

6 Bromphenilamine

7 Caffeine

8 Chloramphenicol palmitate
10 Chlorpheniramine maleate
11 Chlorpromazine

12 Chlorpropamide

14 Cinnarizine

15 Clidinium Bromide

17 Cyproheptadine

19 Dextromethorphan
20 Diazepam

21 Dimenhydrinate

22 Diphenhydramine
23 Dipyrone
27 Glicazide

28 Hexamine

30 Hydroxyzine HCI1

33 Metformin

34 Methocarbamol

37 Metronidazole
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N30 7 (@)

seud P RE
38 Nicotinamide
40 Oxyphencyclimine
41 Paracetamol
42 Phenazopyridine
44 Piroxicam
45 Probenecid
48 Pyridoxine HCI1
49 Quinine Sulphate
60 Saccharin Sodium

Tusruandfinn 798 -NH, group 88 4 §7 @D RITMNIWIRY 33
(Metformin) NITUNIRLRY 34 (Methocarbamol) NITuN8 LR 38 (Nico-
tinamide) ®NITUNIBINY 42 (Phenazopyridine) %ﬂbﬁaﬁaﬁimﬁﬂm%Tﬂiﬂﬁ%ﬁ@
I0IRITHY 4 ﬁ%ﬁgwudﬁ NH, group avam?uiﬂﬂaﬁR Amide (~C-NH,
guanidine (NH,-G-NR) wFaTuglany imine (NH, ~G-R) ﬂﬁiswaﬁuuwamﬁﬁw
nucleophylicity 98V NH, ROV (@QWNLUNQWGQQRQ) @ﬂ%%ﬂgﬂ?BW?ZWQWQ
NH2 group ﬁu fluorescamine ﬁauﬂmaq ﬂﬁ?bﬁ@ fluorescence chromo-
phore faranasu3aliifa  Jun1TnaannT9sTivend wuinldi B Fluo-
rescence %ﬂ%ﬁasﬂgﬂiﬁdﬁgmiTﬂiea%ﬂemaﬂaﬂiﬁLﬁu amide, guanidine
WRE imine group 1ﬂ5ﬁm fluorescence ﬁu fluorescamine ﬁﬂuﬁﬂqi
Lusndau ~NH_ -

1u5ﬂuquﬁﬂiﬂémﬁ 3 aufian929 181 An quenching AU fluores-
camine iﬁuﬁ Chloramphenicol (§19%4¢LR% 8) Chlorpropramide (19
UNIBLRY 12) Glicazide (RITUNIBIRY 27) Paracetamol (1998} KRG

14) WAY Saccharin (RITUNIEIRY 60)° FI&17bWR% b8l AR quenching Ay
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fluorescamine fwwiiinevfl -NH group bﬁaﬁaﬁimﬂﬁmsijﬂﬁ%ﬂwﬂavﬂﬂi
\MANE WUdn -NH group Qvaéiugﬁmae secondary amide (-NH-C-)
urea derivative (—NH—é—NHO %%a secondary sulfonyl group (-NH*%-)
Us1ngn1andi lsAn  quenching fu fluorescamine ALt Beafufunn 718
y11@ fluorescence i fluorescamine
ﬁwﬁuﬁuﬂﬁiﬁgaﬁsaﬂﬁﬂuﬁmaeﬂﬂiiunéuﬁ ¥nNanar b4 fluores-
camine WR7 %eiﬁsﬁuﬁawiﬂﬂmga@ﬂﬂ Rf Value 14 solvent system $198%
system ANTsNAURAIHIAY Todine wavnnsaTraaunelFuss UV Bndhe i

BHRAYIUNN TR 8

9137991 8 RARYAN Rf, ANTATIVNAURWATLURT WREAH Do UV,

uazﬂﬁisﬁm%ﬁuiaia&umaeaﬁiﬂéuﬁ 3

Rf value uv
ﬁﬂﬁuﬁ Solvent system Visual Short wave| Long wave lodine
- Location
1 2 3
2 0.71 0.62 0.00 s - - +
6 0.51 0.21 0.18 O - - +
7 0.72 0.87 0.54 = + - -
8 0.80 | 0.88 | 0.12 = + - =
10 0.50 0.18 0.00 - + = -
11 0.61 @ 11 0.03 -~ + - -
12 0.73 0.63 0.08 - + - +
14 | 0.00 | 0.90 | 0.82 + - _ 4
15 0.00 0.00 0.11 = - — =
17 0.63 0.62 0.63 + : - - +
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Rf' value uv
ﬁ?ﬁuﬁ Solvent system Visual Short wave| Long wave lodine
Location
1 P 3

19 0.82 0.48 0.04 W - - +
20 0.g82 0.380 0.79 = + - =
21 0.86 0.77 0.12 - + - +
22 0.63 0.56 003 - + - +
23 0.385 0.05 0.00 - - - +
27 0.81 0.84 0.22 ™ + - +
28 0.79 0.19 0.09 = - - +
30 0.84 0.85 0.00 = + - +
33 0.05 0.80 0. 00 + - = "
34 0.86 0.43 0.bh2 = + - =
37 0.79 0.64 0.18 = + - —
36 0.75 0.40 0.11 = + - —
40 0.00 0.26 0.00 = + - -
41 0.83 0.50 0.58 = + - +
42, 0.84 | 0.82 | 0.71 + - + +
44 0.96 0.77 0.37 = + - +
45 0.85 0.29 0.11 - + = +
48 0.83 0.16 0.04 - 1 - +
o8 0.60 0.27 0.07 - + - +
6U 0.89 0.03 0.03 = + - -




5 ~s ” o - ‘
Qﬁﬂﬂﬁﬂﬁ?ﬂ@ﬂﬂﬂﬂﬂﬂNﬂQﬂﬂﬂﬁ?ﬂ1ﬂ?ﬁ 1%ﬂﬁ7ﬂ7?@ﬂﬂﬂkﬂaﬁﬂmﬂ

4 a9y . . ' & S o in
smﬂﬂﬁuiﬁ fluorescamine ﬁﬁNﬁ?ﬂ“ﬂﬂbﬂﬁﬁﬂNﬂﬂﬂﬂlﬁu 3 ﬂQN 12}

I . ﬂéwﬁbﬁ@ fluorescence 8ﬁ1%ﬂémﬁ ﬁm%i@%ﬁﬁ%ﬂﬁ LI
primary amine group (—NHZ) %ﬂ@ﬂbﬁ% aromatic w%a aliphatic amine
ﬁiﬁ OSBRI L IBUNIIR 3L T8 Salicylamide (®IFUNIBLAY 51) 1&& primary
amine groups b H15 primary amide Eroups %ﬂﬂﬂﬁmﬂ@Qitﬁm fluores-
cence ﬁu tfluorescamine
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