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C E L L U L O S E  T H L \ - L A Y E R  C H R O M A T O G R A P H Y  O F  P H E N O L I C

shbsta .n'cj:s  ■
V.

H t' DAsS- ANO Wr.AVFK*'
rKf$rarcit SlatioH. Catui^ia Depcriiiuut of AgrieiUlurt, Harrow, Ontario (CaiUtJa)

rfCv'ivv.1 M.iy 3rd, 1071: revised manascript received November S4th, 1971)

R f  v a lu e s  o f  m o s t  c o m m o n  p h e n o l ic ,  c o m p o u n d s  w e r e  w o r k e d  o u t  o n  t h e  
co m m erc ia lly  a \ ’a i l a b le  c e l lu lo s e  p o w d e r s  M N -300 a n d  M e rc k -2330 (A v ic e l) ,  u s in g  
a  new  s y  *t;»tn o f  t h i n - l a y e r  c h r o in a to g r a p h y .  v e r y  u s e f u l  f o r  s e r i a l  a n a ly s i s  i n  c h e -  
niotaxonopiy. C o lo u rs  o f  t h e s e  p h e n o l ic  c o m p o u n d s  a s  in t e n s i f i e d  b y  s p r a y i n g  w i th  

(lilTorciit c lno iu o R « ;u ic  s p r a y s  w e r e  a ls o  r c c o r t k d  n m l c r  d a y l ig l i t  a n d  lo n g - w a v e  

.iiitn i vinlt^t

I t  W as t i i i i t  A’/.- v j i lu c s  lU id  r o lo i i r s  n f  v r t r jo u s  ])hoiu»li<*. snbfitan< '.cs

v a ried  m u c h  d e p e n d in g  o n  t h e  t y p e  o f  c e l lu lo s e  pow ’d e r ,  t h e  s o lv e n t s  a n d  c h r o m p g e n ic  
sp rays U'*od a n d  t h u s  a r e  u s e fu l  i n  i d e n t i f y i n g  t h e s e  s u b s t a n c e s .  I m p o r t a n c e  o f  
k le n tif ic a tio n  o f t h t  p h e n o l ic  s u b s t a n c e s  f o r  m e a n in g f u l  i n t e r p r e t a t i o n  i n  c h e m o ta x -  
onm iiv i« d is c u s s e d .

INTKOlU’CTION

l'ix))iT • 'h r i» n u v lo p 'itp liy  o f  p h c n a l ic  s u b s t a n c e s  h a s  b e e n  w e ll  w o r k e d  o u t  i n  

il'jiail ufiiM' l iA U '-S M ir i i  in l li tU iu l w n rk  o ti Lliw U s c fu ln o s s  o f  p l ifn o U c

su b s ta n c e s  in  s o lv in g  ta jc o i io m ic  p ix> b lc iiis7“ =' l e d  t o  f u r t J i e r  s e a r c h  f o r  i m p r o v e d  
an d  effic ien t t e c h n iq u e s ,  l i k e  t h i n - l a y c r  c h i-o m A to g ra p h y  (T L C ) , f o r  b e t t e r  s e p a r a t i o n ,  
es])eciaU\' w iie n  t l i e s e  s u b s t a n c e s  a r e  p r e s e n t  i n  v e r y  m i n u t e  q u a n t i t i e s  i n  p l a n t

Since t h r u ,  sep iu itio n  of A t a i n  phenolics an d  coiiraarins w a s  a t t e m p t e d  
by ST,\m. .AND Schoj<n’% M inam ikaw a cl and  C o p e n h a v e r a n d  C a rv e r ’* on 
siijcn unci In- ( ' h k l a c k  a n d  on alum inium  oxide layers. F u rther, G r a n t
AM' u s e d  s l '.ic a  gi'l fo)' si'parating sec .m d iry  phcnolic com pounds em-
)i;uyi)t(: ii UMilti 'ii'lvi'ut syst<’n» wliir.h is cnm brrsdiuo, and ap a rt from tliis, a  vast 
Mvay of ?-ii!)stanc.os ‘̂ udi as piicnoUcs cam iot be idciitilicd uU utKi-dimfiisinnal cliru- 
lULilngraptiy. M(ireover, silica-, gel is  very rarely u-sed for separating  phenolics in  bio- 
ih c m ic a l systematic? bccauso of unsatisfactory detection due to  poor colour reactions 
obtained witli diaxotized reagents on these layers, V an  S um ere  et a lP  obtained

’ I’l'OM'iit n\l̂ ln.“5s: Iii^.tiUuc <4 Tforiiculturnl t^cHcr.rdi, 2 ^5. Upi'^cr Palace Orchards, Banga- 
1 <>U.

'■ IVi'iifiJ .nlilios'C l>in<;twr, Ke.i iircli SUilinii, Ciniiiilii llcparliiuiiU of-AKricnltiirc, Vinclajid
''l.iilc-.-:, ''i;ti'no, (.'uiiiula.

/ ,  CAi-'imfofir., fij (lyya) ro j-n  r



im proved separation  by  steam ing th e  cellulose-silii'.a gel m ixed Hr,v;Mvcr, •■;'
because of difficulty in  steam hig  and  in  handling the  soft silicu (^el Inyc-ijJ, c.c!lu:(->c •
layers alone have been preferred and  have been found useful in se \‘cra! types of 
p lan t m aterial b y  m any woi’kors, i.e. J a w o rs k a  ,\nd  Nyhom^**. OLOitN XN’no.\:̂ ® 
BRUNSUKRC®  ̂ ISING AND FlldST^^ DASS AND iNvitOM^^ DaSS“-*, Ui-DiO d  oL'** aild .
W rimarck*̂  for chcniotnxonom ic pnrjvisos. T ins is mainl)- bvM'anso collulosc' Inyers ' T
arc very  firm, can  w ithstand  I'ongh liandlijif', d nu 't j('i)iiirc any iii.tivivtlou, ;uid lu’o . 
th u s  m ost su itable for la i^c  scale screening of a num ber of species in a  genera or . \  
a  num bor of gcjiora a t a  tim e which is nifpiirod in th is  wiTk. i  ^

However, in  m ost of th e  above papers, phenolic sub^ances have Jiot been , ..
identified. Therefore i t  was though t to  be qu ite  worthwhile to  work o u t Rp- values  ̂ •
of m ost common plicnolic substances on coUuIose powders commercially a\'ailah'c, f
so th a t  m eaningful in te rp re ta tion  can be done in  chem otaxonom ic m anuscripts.

UXl’JtKlMliNTAL

Material ■
M ost of th e  phenolic com pounds were ob ta ined  from  E astm an  Org«uiic Ciiera- '

icals, Rochester, N .Y .; N utritiona l Biochemical Coi-poration, Q evU and. Ohio; Sigma I ,
Chemical Com pany, St. Louis, Mo.; A ldrich Chemical Com pany Inc., Milwaukee.
W ise.; all in  U.S.A. A part from  th is , th e  a u th o rsa re g ra te fu llu  Dr. A, C .X eish , At- • ’

TABLE I
r»llTAn.S (»P SOr.VJtNT SVSTKMS USKII POR inKl'lCKUNT CUl.Uff.Oaii I'OV. UiiltS

C e llu lo s e  p o to d e fs  S o lv e n t  s y s te m s   ̂ it u ^ iu iu s  lim e s
{lllirt)

MN-300 FW  ■! formic Hci«l-wiitcr (2:08) 37"4»
ACW s= ti-ainyl nicoliol-acctic iicjd->viUor (jo:fi:5) iSS-i«>o

Mcrck-2330 (Avicel) FW  =  formic acid-water (2:q8) 60-71
BPW  «  beozene-propionic acfd-water {10:45:15) 236-2^0

TABLE II
2 tf  V a l u e s  o f  t> u jtN o i,:c  c o m p o u n d s  o n  M N < 3 o o a n d M b u c k > 2 J 3 u { .U ') c k l )  ( 'i{U .iiL .ostt iH}\vnnK& 

Solvent flyslcwiFW, ACW and B1*W.

Ph*noliet MN-3 0 Qlayer . Mtr<k--2330 layer

FW ACW FW BPW

Apigonin* ■ 0.0 0.89 0,0 0,70
Apigenin^ — — — 0.78
Arbotin 0.33 OJ59 . 0.25 0-53 . ,

Benzoic acid — 0.73 _

Catccliin 0.50 0.^0
Catoclint “■73 0.80 . 0-7.S . o,H.{
CiiffiMc acid* 0.22 0.7ft ■ 0.31 0.6a
CafTcic ucid’’ 0.58 0-57 0 .<K>

J .  C h r o m a k ^ . ,  67  (197a) 10 5 -1 1 1
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CKLIUr.OSF. ' i X C  O F PHENOLIC SU B S fA N C E S '. ’ 

‘i'AU Lli II [contittiied)

i
‘1 •-
: s 
> c  k

a. ’ /

i;‘.V(»ryt%-

A/N‘joo /fiyct Meri'hajjo hiyitr '

ACIV FW J3PW

CWuvoĵ cnic 0,31 o.oQ, 0 .5-i 0-53
Chlorogcuic acid’’ 0.72 . .0.76 0.71 ■ 0.57
Coumarin Q.6 9 ' 0.96 0.66 —

Cyanidin chloride — — 0.00 ■—
S,4-Diincthoxyciiiimma.ldchyde 0.63 0.96 0.66 1.00
■ ,̂t>-Ĵ ihydr«)xybenzoic acid** 0.75 0.71 • 0.72 0.65
i,o*I1\U^vlm\ylK'uynic acW^ — — 0.72
i.5-t)ihy»lruxyU*n7oic acid 1 > .5 4 0.36 0.49 0.67

nnlvl 0.1)0 ■ 0 ..JO ■ n,iT.
li)mniliii hydriiic* 0.63 U.64 0.49 0.55 •
Ksciilin hydmte*’ — — — 0.65
l'’cT’ilic acid* 0.44 0.89 0.20 0.91
Veru’ic acid'’ —. . — 0-53 0-95
Gallic acid 0.33 0 - 5 7 0.32 0.37
Htsjh'riilin* n,4i o.7.( 0 ..j2
I-lcs;>iridiu'* , . — — 0.75
lloajvrotin- • o.io o.«J4 0.08 0.91
Uviin>«|ulHUUO y.70 o,8 | O.ji 0.72
/•Hydroxycinnamic acid 0 .1 7 ' 0.91 0.27 0.87
o-TlydroxyciiiiiRmic ai'id 0.3a • 0-95 0-35 0.92
/'-UydvoxylHMuolc acul j 0.(14
i»-Hydroxybciiznic acid tJ.OO 0.95 0.G5 0.83
p-Hydroxyphcnylacctic acid 0.S5 • 0.91 o.£o 0.82
0 Tlydnjxyphenylacelic acid 0.87 0-94 0.82 0.86
Iv'ai’uipfcrol 0.0 0.91 0.0 0.71

chloiide 0.33 , 0-43 0.25 —
Myritetin b 0-54 6 .- 0.22
Mandelic acid 0.89 — 0.90 —  •
Pii'orid/tn 0.30 0-75 0.29 0.61
riiK'icliit 0.05 o.y.j 0.05 0.73 .
Qiicn.titin'' 0.0 0.72 0.00 0.44
Cnu’TCfttin'* , — — — 0.65
Rrilir," • n.fii <'.31 0.40
Kutin** — 0.70 — • 0 - 5 5

Syvingic acid 0.50 o.SS • C .5 I - 0.92
0.29 0.87 0.^5 0.84

Saluiranctin 0.05 0.96 0.07J
0 .20^

0.99
Snkuraniiv o.*9 0.79 0.72

\'.y) . — i>.40 —
Sliia^ic acid* 0.20 0.S6 0.18 0.87
Hiir.ii'io ‘'•■19 — 0 - 1 5 —

ij.iy 0.75 0.58
, — — — 0.68

' . ’• i . i i l l i i '111 i \1 0.4S o.So 0,50 o,9 t
V M I l l l i u " • 0.1 , 0,98 .

0.05 0.57 0.02 0.14
• iTi.'-in'' — — — 0 - 3 9

•'■ UivUiou in a., U ui\<lcr < coit»v®unO,a taievs to splitting of a  compound into it* isomers,
tf.5c? i;> A ikitus of iliHcrcrnt jsomcrs ara given. .
° Strc:iki;'l. .• .

J. Chromatogy., 67 (1972) 105-111
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CElXULOSIi TLC OP P H nN O U C  SUBSTANCES 1 0 9
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a a n o s iv  T.l,c OF PlIUNOMC SUBSTANCBS . • ' i '  . m
* I

I ■  ̂ .

KKI'KRI-NCIlS ’ _  V

1 E. C. B K iF .- S i in A B io ^ m j0 td r^ ^ ^ 7 (CatHbridgi; E n gl.), 3 {1942) 6a.
2 J. B . H aruorn' k , J H B P ^ 7 ^ 7 4  (i960) 370.

‘ ; 3 R. K . Ip sahim  a k d  G . H . N . T o w e k s , A tch . Bioc^em . B iop h y s., 8 7  (i960) IS3.
^  4 L. R e io , J .  Chromaicsrt, 1 (195S) 338. • • •.

• , 5 I.. R k io . 7 . 13 {io 64) ,.i 7,5.
•.r*. 0 M. )\. S k jkk ’i., in J . JJ. J Ia u d ck n u  (Jiditur), Dtnchemislry o f  P henolic Com pounds, A cadem ic
. Prc«s, N ew  Y o rk , 1064, p. 33. \
: V.*'.,. 7 TfATH'VAV. in I. S?iUT)i (Kditor); Chromatographie Ehctrop^toretit Techniques. Vol. T,
 ̂ IiilrrKflciH'C, New Yoi’k, V-

8 K, K. Alsj'ON a n d  H. I.. T u r n e k ,  Biochem ical Syalem ^ics, E n glew ood  Cliff*, N .J .,  U .S .A .,
• ‘ T963. p. 404. I

Q T. Ssvaim Chm u-al Phmi Taxonomy, Awdoinic Prrsa, N<w Y ork, Tyfijr
J !o K  KANL'un.vni, Di\mi»hichlihmuutosraphie, Vurlag Clicm nj, W elHheim, igO t.

II E. S t a h l,  DUnntchicMArom atograpkie, Sp rin g er V erlag , B erlin , 1964.
: t2 E. S t a h l  a x d  P . J . S c^ o rm , Z . PhysioU Chem ., 325 ( is ^ i)  263.
; 13 T. ^fiNAMTKAW'A, T . Ak^ZAW a a n o  1 , U b tta n i,  ^’oturc, 195 (1062) 726.
. ‘ • 14 j .  M. Coi*RX>iAVER ASD M. ] .  C a r v r r ,  / .  Chromologr., i 6  (19&4) 229. * .
^  • 15 W .  S. C h e la C k  a n d  H . L . K a\ ’n e r ,  J. Chromatogr., 22 (1966) 476.

)f> W. F. G r a n t  a n d  J. M. W h k ttu k , / .  Chromatogr., 21 (196G) 247.
!7 C. i'.  VAM SvMEKE, G . N Votr, H . 'iSiuCHY AXD J. K iN T, J .  ChrotHoiogr., 20 (1965) 48.
18 H. Jaw or.ska  a.vp N. N ybom . HcredHas, 57 (t«)67) 159.
J») E, j ,  O t p f  .v ANu N . Nvi*om, H rrotilih , 50 (»0 <>̂ ) 3^7. . 

i '  20 K. R h u n suek g, iVo/.. t i8  (196.5) 377, - . ’  .
51 tt. Ismc. A xn  S .'F k U s t, 63 {1969) 383.

T JJ 11, (). lV\«h ANI‘ N. NYf»MM, 0 »«,/ . C v W ., () (?o()7) 8S0,
'   ̂ , 23 11. C. ]Jaj»8, CVh. j . Centt. CylvL, In prt'M.
■'■'X-'- -- J- KaT-TSIKH8 ,Vb'D E . N . LAHTER,.Cft«. J .  B o l., 47 (1969) 1589.,'

; j  (5 . w h im a k ck , A 'ai., i2 3  (1970) 231. ' ’
 ̂ ,• jO N, NYBO>f, y .  14 (1964) 118.

, 27 J. W . M cCl u r e  AMD R , E . A l s t o n , / .  53 (1966) 849.
. ; 18 R. E. A ls t o : '  AND B , L .  T u r n e r ,  in  W . A . J e n s e n  a n d  L. G . K a v a I j i a n  (E dito r*), Plant

Z T'.'ilitv, M acM illan &  Co., L td ., T-ondon, rc)C>6 , p . 92.

/ .  CAromff/oflr., 67 (1972) J 0 5 -IT I



lantic Regional Î aboratory, Halifax, Canada, for tlie gift of c)’aHidiii cliinrii.le. nnilvin • ̂
chloi’ido, Muapic. ar.kl and sakiiuuuitiir, t« Oi\ T. Mauuy, Ccilt Iii:«caroIi lurtiUti''. . 
University of Texas, Austin, U.S.A., for the î ift of myricctii), rutin, .'̂ akuniniii, •
apigciiin, hcsi>cridiî ; and to Dr. M. K.Skjkkv. I'ovest Pvod>»ct»f,;ibovatovy,M.uV;s.Mi.
Wise., U.S.A., ior the gift of vitexin and taxifolin. ■ ' i*

Solutions of different phenoHc compounds were made in ethanol.
Thin-layer plates of the size 16 X 12 cm with a 350/i-thick ccnnlo>c layei 

were prepared by the method of Kybom**. For preparation of plates usu.Uly 17 g - 
■1̂1 \vitn lafl iAi or witer-: ^
were used to nuiko a slui'ry iii a fast clecli Jc lulxor. Tin; jjliiti'i. wcri- allom'd {0 iliy 
overnight. t.
Methods • '

All tlie chromatographic work was carried out at a temperature of 24-25®. 
Solvent systems and their running times for the two cellulpsc powders are gi%en ' 
in Table 1. In cach run plates wci'c equilibrated for i h. ChnThiattjgraphic. glass jai.s ; 
were lined \vith filter paper. • •

Detection of phenolic substances was done by observi^ the chromatograiins 
ii\ <l;i.yligltt lKif4,uc and after sprayi»\f< with Inist BUio. RR. salt (0̂ 5 >oUitiun in watc-r}

■ and fuming with ammonia, or witli TiirnUuH's bhie readout (ecjnal jjoi lions of 0.5 % 
solutions of fftrric chloride and potassium ferricyanide in Wcatci are mixed just brfore r- 
spiayijig) and also by observing in long-wuvo UV l)nJ’oro atid iiflei* s|*nivinK 
with methanoUc solutions of NaOH, AICI3, zinc acetatR, Havone reagent [dipheiiyl . ,.'i 
boric acid ethanol amine complcx) and fuming with ammonia. Tlic solutions of NaOH. -
AICI3 and Flavone reagent were prepared as i % in methanol. Zinc acetatc solution was ^
made by dissaving a.o g of zinc acetate in a few miUiliters of aoetic acid and water I
and then making up the volmne to ibo ml with methanol..

Rf values of different phenolic substances were averaged from four clu'onia- 
togi’ium. •

RESULTS AND DISCUSSION *
i
I

Table II shows how the solvent systems used have proved good to sepaiate |
and spread tlie {̂ enolics over most of the ai-ea of the cluromatograms, However, |
the solvent systems FW and BPW used for Merck-2330 powder proved better in \
spreading the spots over a greater area of the chroniatograui, instead of concentrating f
them to one portion of the chromatogram. ' 1

The colour of difterent phenolic substances as intensifwed by different chromo- . |
genic sprays also showed that these sprays can be (juite useful in idcntif)’ing these . |
sulyitanccs (Table III). This identification of phenoUc substanres r.au be used in tl'C y |.
interpretati<Mi of evolutionaiy patliways as studied by biochcmieal systcnvilias in p
Lemnaceae^'^ And. BapUsia^. ' - ' C
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