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Abstract

This research was aimed to investigate and compare the effectiveness of TI.C and GC-MS methods in the
analysis of chromophoric substances extracted from madder plant. Alizarin and purpurin 0.3% solution were used
as comparative standards; madder cxtraction was prepared by healing the solution of powdered madder at 80°C,
pH 1.5, for 90 min. Best elution solvent for TLC in silica gel plate was loluene:ethyl acetate=9:1, which resulicd
in red and yellow spots from madder extraction cach of which showed Ry values 0.32--0.43 and 0.07~0.11.
Although the red spot in particular exhibited similar characteristics as standard purpurin in color, shape, and R,
values, the result was inconsistent throughout different TLC trials. GC-MS analysis showed only small amount of
alizarin and no purpurin in the madder cxtraction. Other chromaophoric substance such as 2-furancarboxaldehyde,
5-(hydroxymethyl)-, anthralin, and danthron were also detected in small amounts. The result indicated that TLC
was less sensitive to detecting and identifying the natural dyestuff which is generally constituted with a number
of similar but chemically different chromophoric substances.

Key words: ZEA{t(madder), 815 ZEatE [ FTLC), 7}~ ZErPE (2 FERAGC-MS), Fejxt
alizarin), X 2sfchromophore).
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{Fig. 1> Result of Three Trials of Thin Layer Chromatography in Toluene: Ethyl Acetate=9:1 Solvent.
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{Fig. 2> GC Chromatogram and Mass Spectrum (inlet) of Alizarin Standard.

22) Agilent Technologies, Op. cit.
23) fbid.

24) Fred McLafferty and John Choi Tureck, nterpretation of Mass Spectra (Mill Valley, CA: University Science

Books, 1996).

25) N. Komiha, O. K. Kabbaj, and M. Chraibi, "A Density Functional Study of Alizarin Tow of lts Isomers and
Its Transition Metals and Rare-earth Complexes”, /. Mol Struct(Theochem) Vol 594 (2002), pp. 135-145.

~ 585 -



% 25y #2980 9¥ TLCS GOMS 249 ME A3 2487

Soumsience

100000
®=soco
socoo
s=c00o
socooo
TEoOoD
7oooco
s=coo
socooo
s=socoo
=oocco
P 1-1-
Jcooo
=000
T00oD
z2=coco
zoocoo
1 =000
10000

=coo

o

/D

Ecmn SIS (10.ZTE PN} PSS 1.

=251
| Wvicoitd Iy breibvruad
7Y =3c 300

Abuncance

280000 5.7=

260000

240000

220000

200000

180000

160000

140000

120000

100000

#0000

50000

4c00c  3.57
a.+

20000

Beme AVIW BRI maLALE

Tirme—=

T T
16.00 1®. .00

{Fig. 4> GC Chromatogram and Mass Spectrum (inlet) of Madder Exteaction.
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{Table 2> Products Detected from Madder Extractions

Product Retention Assigned Product
Number Time Structure Fomula

Color

{17 5.14 = CsHeOs yellow

<0
27 5.79 @5\( CsHiOs white

Phthalic anhydride

OH

[3] 7.04 o
~0

CoHgO4

e

Methyl| hydrogen phthalate

OH O OH

{47 9.52 CraHi0Oy lemon yellow

:

Anthralin

157 10.03 O ‘ C4HyO4 orange

Alizarin

o}
I
o}
o
I

/6] 10.77 O

Danthron

C14HsO4 orange

Ho OH N
{77 .19 | CiaHz20,

1,2-Benzenediol, 3,5-bis(1,1-dimethylethyl)-
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aldehyde, 5-(hydroxymethyl}-3} Anthraline] @4 2
Ho|n 2tz ¥4l Danthrond 2H A ZAAo)
2 49y ded FEMY F2EB2RH oE
B0 H&HUks 2 Schweppe’'o] A A|F ul
9 ol EEMY F&Eo| deA™o|L HEH 9
A a)¢ GYH M2y TRtk A ¥
8 FAch

(Table 3y 77) &2 Aol W VHE &
(TE M HAEEE Jebd 7t w39 Yoy
Q) A2%g KNl 2-Fuancarboxaldehyde, 5-(hyd-
roxymethyl)- (1]} Phthalic anhydride [2], 222} [5]
 60% °173e] HEx £FELE ¥ Blo o F
AAEE ¢ 4 U2 53] Phthalic anhydride [2]=
100%E A A= VeIt Alizarin [5)2 H&¢]
670 NEAMAT FBEAT A3 A3T3IANME 7
2574 stk A2 FLS AIBIA A B} 9.54%=E 7}
A BT AIB6ALE 0.86%F v] > HL <o} HEE
Ak el EF F 7P W o) AEd RS (2]
9| Phthalic anhydridegld] ©]7-& 7 &3] 10.84~

2o EsdT

18.85%9) ©}=23icl 2-Furancarboxaldehyde, S-(hyd-
roxymethyl} [112 S AlZoi M ZHAEEH A=
AETL A3B9AY 232%E A EHA ol FEol 6~
N%2 ¥ 2Y & AE%E 2o FvEAs &
AR A2 ¥ A3 AR FS el
3} o A7t E @A 4-E B Danthron [6]T 4
23R gk gh =84 & #H= 2-Furancarbox-
aldehyde, S-(hydroxymethyl)- [1] 3} Anthralin [41& 2zt
7} 7.39%} 2.77% AZ AU 7] 2FHNE 5
£ 2-Furancarboxaldehyde, 5-(hydroxymethyl)- [1]& &
2 AHE £FE B 0 0|70 ¢ TLCEH A
ZFR R 0.07~0.11 329 3 AXES AP
o] A& HALg R&ggch

V.8 E

ool AR vlo] ¥ w HTAYZYH F
23 A2 0@ TLC £4& GCMse] vldl FE
7 "ol M2 F YA FHBTHE Aol B

{Table 3) Percent Detection of Major Products in Different Madder Extractions (%)

Extraction
4 E5 E7
P 0 El E2 E3 E E6 E8
7.85 n/d(not 11.62 6.64 232 7.39
*
{1 (64.85 )’ detected) {65.05) . (44.66) (14.91) o (67.55)
o 12.11 15.33 17.86 18.85 14.88 15.53 10.84 10.94
{100.00) (77.54) {100.00) {100.00) {100.00) {100.00) {67.11) (100.00)
13 263 3.00 6.82 2.0 503 493 1.88 1.87
21.72) {15.16) (38.21) {10.60) (33.82) 31.72) {11.63) (17.06)
) 3.36 2.86 4.83 4.21 9.52 3.57 2.64 2.77
{22.71) (14.19) (27.02) (22.35) (36.95) 2297 {16.34) (25.36)
0.86 3.84 438 2.85 5.72 9.54
Lr (711 (19.42) {24.52) {15.14) (3847) {61.45) e .
4.50 7.58
6] n/d n/d n/d n/d (027 @882) n/d n/d
77 3.74 2.95 5.14 S5 2.96 5.14 1.35 wd
{30.85) {14.91) (28.77) (27.34) {19.87) (33.07) ( 837)

' Products with * have probabilities higher than 60%.

% Number in parentheses are probabilities of product assignment.

27) H. Schweppe, Op. cit., pp. 188-219.
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olfTiT AR P E3 gAY HFEAsG o]
e o FAS NAE F8, $dsieA
g njell= TLCY Wo g8 AY3 B9 B9
f$- olHcte Ax #H3NTE A8 ZFEE ]
29 EA7AE F& 758 GCe oo 33E ¥
gRH7|(MS)Y) T8 Hed EIL 52 N5
T FF02 BASE 2ol JHedy ol AEn
EOY vA] Ays uge g Aed 2P 4
el g HY F vtk o9} 2 GCo F4%
AeEe A5F3 MSe BA U5 =T E
2870l U2 wolgt BUEHY lo) 53
TLCEA 7= g SFA7t g 4detA] E3d 8
AR £ BAL M3 d) B A &
2 AY2A34E AT o

P HAY EERNY FS 989 4o
$AHo 2 WAY Aeoly 12 A AR v|A
¥ 8.9 YA E(degradation product) F&517) o
B4, olo| REEAY THY YT Fu|FY
AOE 3Z9r) md 2ERA Y FEHEL B
37) 913 dRT BERAY AR Bregy o)
g 2 YA YR T uze] F2 B3
TLCEAN ) 1A AR A ZA 7 Buh whdA &
E&9 g R & AL o voprtr) A=
GC-MS¢l 2+ 27z B4 & ol &3qel g Jlem
Bu, o]g ol43) A A4E HAGAZEH
HEAFES F239 FEYE ¥ WREZ, 9
T 989 383 yAL 8o HANES £
®F 2 ZAFE Z2ERANY F2EAH vHEE
Aol AAY Aoz ARG oo GOMSR
Me axd 38y AEANE Yo = FE2 £
o NS G go|7] M o3t Eofste]
AL ATE B3 SERHY JES 245 A
o] gAY Aoz 2o

&L (2003). “miE PHE B ZE HAFEL A
o BHY 2284". EHEIJHF Vol 1],

28) Cheunscon Ahn and 8. Kay Obendorf, Op. cit.
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