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CELLULOSE THL\-LAYER CHROMATOGRAPHY OF PHENOLIC

shbstancj:s [
V.

H t' DAsS- AND Wr.AVFK*'

rkirarcit SlatioH. Catui®ia Depcriiiuut of AgrieiUlurt, Harrow, Ontario (CaiUtJa)
fCviiw.1 M.iy 3rd, 1071: revised manascript received November S4th, 1971)

Rf values of most common phenolic, compounds were worked out on the
commercially a\’ailable cellulose powders MN=-300 and Merck-2330 (Avicel), using
a new sy *t;»tn of thin-layer chroinatography. very useful for serial analysis in che-
niotaxonopiy. Colours of these phenolic compounds as intensified by spraying with
(lilTorciit clnoiuoR«;uic sprays were also rccortkd nmlcr dayliglit and long-wave
.diitni vinlt 't

It Was tiiiit A’/- vjilucs IUid roloiirs nf vrtrjous ])hoiu»li<*. snbfitan<'.cs
varied much depending on the type of cellulose pow'der, the solvents and chrompgenic
sprays U*od and thus are useful in identifying these substances. Importance of
klentification of tht phenolic substances for meaningful interpretation in chemotax-
onmiiv i« discussed.

INTKOIU'CTION

I'ix))iT <'hrinsnuvlop'itpliy of phcnalic substances has been well worked out in
il'jiail ufiiM* liAU'-SMiirii inllitUiul wnrk oti Lliw Uscfulnoss of plifnoUc
substances in solving tajcoiiomic pix>blciiis? 2 led to furtlier search for improved
and efficient techniques, like thin-laycr chi-omAtography (TLC), for better separation,
es])eciaU\' wiien tliese substances are present in very minute quantities in plant

Since thru, sepiuition of Atain phenolics and coiiraarins was attempted

by ST,\m. .AND Schoj<n’% Minamikawa cl and Copenhaver and Carver’* on
siijcn unci In- ('hkrack and on aluminium oxide layers. Further, Grant
AM used sl.ica gi'l fo)' si'parating sec.mdiry phcnolic compounds em-

Yi;uyidt(: i UMilt 'ii'lvi'ut syst<’m» wliir.h is cnmbrrsdiuo, and apart from tliis, a vast
Mvay of ?-iil)stanc.os “udi as piicnoUcs camiot be idciitilicd uU utKi-dimfiisinnal cliru-
IULilngraptiy. M(ireover, silica-, gel is very rarely u-sed for separating phenolics in bio-
ihcmical systematic? bccauso of unsatisfactory detection due to poor colour reactions
obtained witli diaxotized reagents on these layers, Van Sumere et alP obtained

* IPIOMiit lINIn“ss: lii~tiUuc <4 Tforiiculturnl t*cHer.rdi, 2/5. Upi*‘cr Palace Orchards, Banga-
1<y
‘m IVIiifiJ .nlilios'C I5in<;twr, Ke.i iircli SUilinii, Ciniiiilii llcparliiuiiU of-AKricnltiirc, Vinclajid
"Liilc-~, "i;ti'no, (‘uiiiula.
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improved separation by steaming the cellulose-silii'.a gel mixed Hr,v;Mvcr,
because of difficulty in steamhig and in handling the soft silicu (“el Inyc-ijJ, c.cllu:(->c
layers alone have been preferred and have been found useful in se\'tral types of
plant material by many woikors, i.e. Jaworska ,\nd Nyhom™*, OLOItN XN’no\"®
BRUNSUKRC®”" ISING AND FIIdST~ DASS AND iNvitOM™ DaSS“* Ui-DiO d oL™** aild
W rimarck* for chcniotnxonomic pnrjvisos. Tins is mainl)- bvManso collulosc' Inyers
arc very firm, can withstand I'ongh liandlijif', dnu't j('i)iiirc any iii.tivivtlou, ;uid Iuo
thus most suitable for lai*c scale screening of a number of species in a genera or
a numbor of gcjiora at a time which is nifpiirod in this wiTk.

However, in most of the above papers, phenolic sub”ances have Jiot been
identified. Therefore it was thought to be quite worthwhile to work out Rp- values
of most common plicnolic substances on coUulose powders commercially a\'ailah'c,
so that meaningful interpretation can be done in chemotaxonomic manuscripts.

UXTIItKIMIINTAL

Material

Most of the phenolic compounds were obtained from Eastman Org«uiic Ciiera-
icals, Rochester, N.Y.; Nutritional Biochemical Coi-poration, QevUand. Ohio; Sigma
Chemical Company, St. Louis, Mo.; Aldrich Chemical Company Inc., Milwaukee.
Wise.; all in U.S.A. Apart from this, the authorsaregratefullu Dr. A, C.Xeish, At-

TABLE |
MITALS (P SOAVINT SVSTKIVE USKIT PCR inKITGKUNT CULUF.Gaii IOV, UiiltS

Cellulose potodefs Solvent systems ~ ituNiuius limes
{Illirt)
MN-300FW = formic Hci«l-wiitcr (2:08) 37"4»
ACW s= ti-ainyl nicoliol-acctic iicjd->viUor (jo:fi:5) iSS-i«>0
Mcrck-2330 (Avicel)FW = formic acid-water (2:98) 60-71
BPW « beozene-propionic acfd-water {10:45:15) 236-2"0
TABLE 11

2tf Values of t>ujtNoi,;c compounds on MN<3ooandMbuck>2J3u{.U")ckl) (i{U.iiL.ostt iH}vnnK&
Solvent flyslcwiFW, ACW and B1*W.

Ph*noliet MN-30 Qlayer . Mtr<k--2330 layer
FW ACW FW BPW
Apigonin* m 0.0 0.89 0,0 0,70
Apigenin® — — — 0.78
Arbotin 0.33 QX9 . 0.25 0-53
Benzoic acid - 0.73 _
Catccliin 0.50 0.70
Catoclint “wir3 0.80 078 . oH{
GiiffiMc acid* 0.22 0.7t m 0.31 0.6a
CafTcic ucid” 0.58 0-57 0d&
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CKLIUr.OSF. 'iXC OF PHENOLIC

P'AULII 11 [contittiied)

CWuvoj’enic
Chlorogcuic acid”
Coumarin
Cyanidin chloride
S4-Diincthoxyciiiimma.ldchyde
»\t>-Jihydr«)xybenzoic acid**
i,0¥1\UAVIm\yIK'uynic acW»
i.5-t)ihy»lruxyU*n7oic acid

mivi

liyrmiliii hydriiic*

Ksciilin hydmte*’

I’cTilic acid*

Veru’ic acid"”

Gallic acid

Htsjh'riilin*

I-les;>iridiu™

lloajvrotin-

Wiin>quiHUUO

/sHydroxycinnamic acid

['-UydvoxylHMuolc acul

i»-Hydroxyhbciiznic acid

p-Hydroxyphcnylacctic acid

0 Tlydnjxyphenylacelic acid

Vai'uipfcrol
chloiide

Myritetin

Mandelic acid

Pii‘orid/tn

riiK'icliit

Qiicn.titin"

OurTCHtin'™

Rilir,"

Kutin**

Syvingic acid

Saluiranctin
Snkuraniiv

SliiaMic acid*

Hiir.ii'io

eiiilii'111 i\

V M Illiu

*iTi.-in"

aUivUiou in a, Uuiler <

° Stre:iki;'l.

SUBSfANCES". ’

A/N‘joo [fiyct

ACIV
0,31 0.0Q,
0.72 ..0.76
Q69' 0.96
0.63 0.96
0.75 071
1554 0.36
00= 0.0
0.63 ue4
0.44 0.89
0.33 0-57
n,4i o.7.(
0.i0 o4
y.70 0,8
0.17" 0.91
03a * 095
a0 0.95
0S5 « 091
0.87 0-94
0.0 0.91
%.33 , 043

0-54
0.89
0.30 0-75
0.05 0.y
0.0 0.72

e fii

— 0.70
0.50 0.SS
0.29 0.87
0.05 0.96
0.*9 0.79
\'y) T
0.20 0.S6
“onfl9
ij.iy 0.75
0.4S 0.S0

©.01 .

0.05 0.57

Meri‘hajjo hiyitr '

FW J3PW
0.54 0-53
071 = 057
0.66 —
0.00 —
0.66 1.00
0.72 0.65
- 0.72
0.49 0.67
n,iT.
0.49 0.55 »
- 0.65
0.20 0.91
0-53 0-95
0.32 0.37
0..j2
_ 0.75
0.08 0.91
O.ji 0.72
0.27 0.87
0-35 0.92
0.(14
0. 0.83
0.£0 0.82
0.82 0.86
0.0 0.71
0.25 —
6.- 0.22
0.90 — .
0.29 0.61
0.05 0.73 .
0.00 0.44
_ 0.65
<3l 0.40
- 0-55
c.51 -0.92
0.°5 0.84
0.07J 0.99
0.20" 0.72
i>40 —
0.18 0.87
0-15 -
0.58
_ 0.68
0,50 0,9t
0,98
0.02 0.14
— 0-39

coibw®unO,a taievs to splitting of a compound into it* isomers,
tf.52i;> Aikitus of iliHcrernt jsomcrs ara given. .

J. Chromatogy., 67 (1972) 105-111
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CEIXULOSIi -"_COP PHNNOUC SUBSTANCES
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aanosiv T.l,c OF PIUNOMC SUBSTANCBS . . ' ..m

* I
| [ A
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lantic Regional 1"aboratory, Halifax, Canada, for tiie gift of ¢)aHdii diinri.le. milvin oA
chloi'ido, Mepic. ar.K and sakiiuuuitiir, t« ONT.  Mauuy, Gilt lii:«caroli lurtilti”, .
Universit){mof Texas, Austin, USA, for the ft of myricctii), rutin, ."dninii, .
apigciiin, hesi>aridiis, andto Dr. M K. Skjkkv. I'ovest Puod»absf; ibovetowy, MUV M.

Wise,, USA, ior the gift of vitexin and taxifolin. m '

Solutions of different phenoHc nds were made in ethanol.

Thin-layer plates of the size 16 cm with a 350/i-thick comlo>c layel
were prepared by the method of Kybom™. For preparation of plates tsully 17 g -
1l \vitn lafl iA or witer-:

were used to nuiko a slui'ry iii a fast cledli Jc lubxor. Tin; jjliiti'i. wori- allomid {0 iliy
overnight. t.

i*
|

All tlie chromatographic work wes carried out at a temperature of 24-5R)
Solvent systerrs and their running times for the two cellulpsc powders are g%n
in Table 1. In cach run plates wa'c eguilibrated for i h. ChnThiattjgraphic. glass jai.s
were lined \vith filter paper. o

Detection of phenolic substances wes done by observi” the drometograiins
i\ <iylight IKifdLcand after graypf<with Inist Bdo RR salt (05 >oUitiun invetc}

mand fuming with ammonia, or witli TiimUUHS bhie readout (egrdl jja lions of 05%
solutions of fftrric chloride and potassium ferricyanide in \éta are mixed just brifore -
spiayijig) and also by observing in longhavo WV oo atid iifler™ §*ivinK
with methanoUc solutions of NaOH, AIQ3 zinc acetatR, Havone reagent [dipheiiyl . i
boric acid ethanol amine conplcex) and fuming with ammonia. Tlic solutions of NeCH -
Ald3and Hlavonereagent were prepared as i %inmethanol. Zincacetatc solutionwes~ »
made by dissaving a.0 g of zinc acetate in a fewmiUiliters of acetic acid and water I
and then making up the volnme to ibo ml with methanal..

Rf values of different phenolic substances were averaged from four duonia-
togiium .

RESULTS AND DISCUSSION *

Table 11 shows how the solvent systens used have proved good to sepaiate |
and spread tlie {"enolics over most of the ai-ea of the cluromstograns, Honewer,
the solvent systenms FW and BPW used for Merck-2330 powderproved better in \
SEreading the spots over agreater area of the chroniatograui, instead of concentrating  f
them to one portion of the chromatogram. o _ 1

The colour of difterent phenolic substances as intersifned by different dyaro- .
genic sprays also showed that these sprays can be (juite useful In identif)ing these .
sulyitances (Table 111). This identification of phenolt substanres r.au be used IntC  y/|.
interpretati<iVi of evolutionaly patliways as studied by biochcmieal systcnwilias in p

Lemnaceae™” And. BapUsia”. - C

)
|
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