
Note 

cxr<oLI. 6377 

Cellulose thin-layer ehromatographic separation of Rubus fruit anthocyanins* 

A simplified two-dimensional thin-layer chromatographic (TLC) procedure for 
the identification of fruit anthocyanins was outlined by N~no.crl*s. He conlirmed the 
presence in the fruit of R. occide~ztnlis of four cyanidin glycosidcs found by I-IA~BOIWE 
AND HAI.L~ using paper chrornatograplly (PC), namely the 3-glucoside, 3-rutinoside, 
3-sam~ubiosicle and 3-sylosylrutinoside. The present work was undertaken to identify 
the anthocyanin pigments of four Rz~h~s species indigenous to the Pacific Northwest : 
R. wsinus, R. sjl,ectnbiids, R, $nrvi~oy9~s and R. Zearcodcwis. Only R. pwvi)7o!oyz~s had 
been esaminecl previously3 and found to contain both cyanidin and pelargonidin 
glycosidcs. Detailed examination of these species is a prerequisite to their use as 
parents in a raspberry breeding program at this center, 

Plnnt mztcvkZs. Fruits of the thimbleberry, R, ficwi$o~zcs Nutt,, western trailing 
blackberry, R. ac~si~ws Cham. c9: Schlecht., western blackcap, R. la~ccodcrmis Dougl., 
salmonberry, R. s$wtnldis Pursh., Himalayan blackberry, &!. ~rocevz~s Muell., and 
the elderberry (Sn~lzccus spp.) were collected from the wild. Rhubarb petioles and 
fruit of the boysenberry and Marion blackberry were obtained from nearby commercial 
plantings. Fruit of Fmqnvin vdscn L. cv. Alpine, red raspberry, R, ~itlcmcs L. cv. 
Willamette and Meeker and evergreen blackberry, R. tnciuintzcs Willd., were cbtaincd 
from plantings at this center. All fruit was frozen and stored at - 15" until esamined. 

E’xtrnct?ou, A modification of the extraction proccdurc of \VROJ.STAD cd nZ.dwas 
used. Fifty grams of material ‘were homogenized for 1.5 min in a Waring blender. 
The homogenate was filtered through glass wool and washed with 50 ml of reagent 
nicthanol-water (I : 1). 

A water slurry of insoluble polyvinylpyrrolidone (PVP), Polyclar AT, was poured 
into a buchner fritted glass funnel containing Whatman G F/A filter paper. Suction 
was applied until no surface water was visible on PVP. The anthocyanin extract was 
poured on to the damp PVP layer. The PVP-anthocyanin adsorbate was washed with 
ISO ml of water followed by 30 ml of methanol. 

The colored PVP-antllocyanin adsorbate layer was extracted with O,I y’ I-ICl 
in methanol ancl the cstract concentrated to dryness on a rotary evaporator (water- 
bath 40”) and taken up in three I-ml portions of 0.01 YO WC1 in methanol. 

Clrvorrmtogwt~h~. The concentrated extract was spotted on to IO x IO cm pre- 
coated microcrystalline cellulose glass plates (Brinkmann Instruments, Inc., Celplate- 
22). Pour plates were cut from a standard 20 x 20 cm plate. 

The plates were run in two directions using the solvent systems of NYBOM~: 
Solvent system A - first clirection, 7r-butanol-cont. HCI-water (BHCW) (5 : 2 : I) ; 
scco11c1 direction, water-cont. HCl-formic acid (WHCW) (8:4: I). Solvent system 
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B- first direction, tz-butanol-glacial acetic acid-water (BAW) (6: I :2) ; secoml 
&ection, water-cont. HCI-cont. propionic acid (\YHClP) (IO : 2 : 3). 

The concentrated estracts were also run one-dimensionally using I Y. I-ICI as 
solvent. As many as fourteen 10 X I0 cm plates were run at one time using a plastic 
rack in a 21 x 15 x 13 cm polycthylcnc tank with a spccinlly fabricated tightly 
fitting glass lid, The plafcs were sprayed with Neu’s reagent (flavone reagent)e: I YO 

rncthnnolic solution of diphenylboric acid, ELaminoethyl ester, and the color change 
observed. Neu’s reagent altered the color in visible light of cyanidin glycosides from 
red to blue while the color of pelargonidin 3-glucoside did not change appreciably. 
Neu’s reagent gave the same results reported for aluminum chloridefl but the reaction 
was much faster, Solvent system A was preferred and. used for the illustrations as 
it provided greater spot definition and less diffusion of pigments near the solvent 
front in the second direction (WI-IClF). 

Authentic anthocyanins isolated from Fmgnria vcsca Ii. cv. Alpine were cyanidin 
3.glucoside and pelargonidin 3-glucosidc;l R, from rhubarb, cyanidin 3-glucoside and 
cyanidin 3-rutinoside’--“), and from Santb~crcs spp,, cyanidin 3-glucosidc mcl cyanidin 
3-sambubioside2, 

Results ard rt?iscarssio~t 
Blackberry: R, WS~‘I~~I~~S, R. Zacinintm, 22. jwocc~acs, mtd Mnriou. Only two pig- 

ments were found in these species (Table I) and when co-chromntographed with 
rhubarb pigment ‘a’ was coincident with cyanidin 3.glucoside and pigment ‘c’ with 
cyanidin g-rutinoside, Cyaniclin 3-glucoside was a major pigment in the four black- 
berries examined while cynnidin 3-rutinosidc was a major pigment only in R. errsi~rs 
and Marion. The pigments of thcsc blackberry species have not been reported previ- 
ously. In these four blackberries the anthocyanin pattern conforms to the general- 
ization3 that blackberries contain only two anthocyanins. 

TADLa I 
IIPLATIVE QlJANTITIlZ4 OF Rths ItllUlT hNTHOCYANINS 

Rclativc qtlmtitics wzc cstimntecl Visually as follows : 
:uxl ‘I? tract quantities. 

-t_ + + mnjor, + + intcrmcdiato, + minor, 

S~L’CitZS Pigwid vcf2~em6 IeIlev~ 

a 6 c tE e f 6 IL j Ic 

-- 

I?. Irvsi~Jl?rs ++-t- +++ 

Marion blacltbcrry + + + -I-+ 

R. pJ’OCC?‘ltS ++-I- ‘1: 

I?. laci7rinttrs +-l--l- 7’ 

l3oyscnlxrry ++ -!- -I- -t--l- -l- 
R. identfs 

cv, Willamctto 4-c + +-I-+ + 
cv. Mccltcr +-I- -l- -l-i-+ 4-+ -t- 

I?. spcctabilis +++ 4-c -I-++ + -c -I- i-+ 
Ii!. lcJrcodl!rr~lis 4 -i-+ -i-4- -!--l--t- 

I?. pm’viyIoY1Is -I- *r -1-+-f- +a!- 
------ 

. R Lcttcrs rckr to imtll0C~itnins tcntntively icIcntificd in Toblc II awl found in Pigs, I-G. 
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R. irlcn~~ I,. CU. l~Villarr~h?~ n~rl Alcelzcr*. Four antllocyanins were found in the 
fruit of 1Villatnctte and live in Bleelccr (Table I, Fig. I), In l~otll cultivars pigment ‘11’ 
WRS an unidcnti1icd minor pigment. Pigment ‘a’, when chron~atogr~mmed wit II F. 
~escn and rl~ulxh, was coincident with cyanidin 3-glucosidc. Pigment ‘1~’ has not been 
previously reported in red raspberry, ancl is tentntively identified as cyanidin 3,.+ 

. b b . 

Figs. I-G. Pl~oto~rapl~nol t\vo-dilncnsiollal thin-lrlyor cllro~n~~togri~~~~s using nolvcnt syatcvn A. The 
lcttcrs currcwlxmcl to pigment clcsignittion in Tatlr! II ilntl the astcrislts dcnotc spots prcscnt on the 
TIX plates but not visible on photo~mphic prints. Pig. T, Estract of I?, ~idrnt/s cv. !\‘illimlctt@. 
Fig, 2. Estridz4 of R, ~Jdeairs cv. Willamcttc ant1 R. /e~codc~~rr/is co-chromntogr;~pllctl. Fig. 3. 
Estract of I?. Icrrcodc4wais. Fig. 4. Extract of II?. sprclol~~ilis. Fig. 5. Estrncts of II!. spcc/nWis rrncl 
I?. I~~ucoclwrrris CO-CllrOllli~tO~l’i~]~llCCl, Fig. d. lktracts of boyscnborry and R. /rrrcodt!vrr/.is cu-cliro- 
lllirt0~lX]~llWl. 

Thl3L0 II 

C1~llcO~lh’rOGl~hl’lIIC II,\+,\ l’Ol( ,\STIlOCY,~NINS POU.ND IN mbtfs SI’ISCIBS 
___ ._.-. . ..-.- ------.-_-- -...- _... -- ___---_-.---_- 
Piguw~// ir/c~u/ifir:n/inrr COIOI RI.. vcdrrt*s x ror~ ,i!r soluc:~rt.+~ 
J~cfiw?rrrr~ _ _.__.-- -~ 

leltcr urr//wflrc/ 7’rwlrtl I3IICIIl” Il’l-ICIT; 13/J 1.1’ I I’I~IClP IJCl 
roil/r hFctr’s (5:a:r) (S:d:r) (G:l:a) (r0:2:3) (I%) 
,YP (I@! 11 I 

__----._.- ------.- -__. __. . 

iI. CjXlliClill 3-glucositlc Illil&fL’lltil blur2 “7 23 2 li 3 
b Cy;rnitliil 3,g-tliglucosiclc~ 1lliL~IlL’til” IllUC ‘7 2: 13 42 
c Cyimiclill 3-rutinosiilc lllagcllta I,luc $6 ?G ‘25 49 II 
tl CVi~llidill 3.Si~Illblll~iOSiCll2 inng:onta IllllO 3.5 43 22 62 17 
c C>;miclin 3-sol~liorosiclc !lli~~ClltiL I>IllC 3S 59 11 71 “-9 
E C.yi~niclill 3-s)‘losylriitiiiosidc llli\@!ll til. Illuc 43 7J ? ,z S 3 
bt Cy;riiiclin 3-~litcosylrutitiosidc mngcntn. I11110 42 Sr ‘20 so 2: 

I1 lJcli~rclorlitlitl glycoaitlc orniigc-reel ml 53 6.5 39 7s - 

j J?clnr~onicliii g-~lucosiclc ornagc-ml ml 49 ‘2 j 34 4i II 

I< 1’c~l:rrgoniclin 3-rutiiiosiclc oriLngc-rctl reel 50 4 J 35 (54 21 

1) All 1t’p valiics tlctcrniincd from t\\‘o-cli~ncnsiotlal chromntopxnis csccpt for 1% I-ICI, 
tl U’cdc Ruoresccncc unclcr UV light. 



154 XOTES 

diglucoside. When sprayed with flavonc rcagcllt, its color cl~nt~gcd from red to blue 
and its RI,- values (Table Ii) correspond to those for cynnidin 3,5-diglucosicle~~ ‘J. It 
sllowed a weak red fluorescence under UV light. Anthocyanin ‘e’ 11as RF valties (Table 
II) that correspond to cyanidin 3-sophorosiclel, ;i common nntliocyanin in red rasp- 
berrya9a9R. The i\Ieel<er cultivar contained two anthocyanins not found in Willamette. 
One wu cyanidin 3-rutinosidc and the scconcl, pigment ‘g’, WIS tentatively identified 
as cyanidin 3-glucosylrutinosidc. This latter antllocyanin has been reported in several 
red raspberry cultivar& 3*H ancl tllc RF values reported h-c (Table II) corresponcl 
to those observed by NYBOM lp2, The onlv pigment founcl in the present study not 
previously reported in the reel raspberry tvks cyaniclin 3,g-cliglucosiclc. M’ROLSTAI.) AKIJ 
STRUTNIZR+ reported seven pigments in \-\;illamcttc altllougll none was identified. 

X. Ge~rcodewis. Four major pigments were found in this spccics (Table I, l?g. 3). 
When co-cl~romntogra.pl~ccl with elderberry, pigment ‘a’ was coincident with cyanidin 
3-glucosidc and ‘cl’ with cyanidin 3-snmhbiosidc. The Rp vnhm for cyaniclin 3-sam- 

bubiosicle (Tnble II) correspond to those of Nsuoai '9 2, When co-chromatogral_‘hed 
with rhubarb, ‘c’ matched with cyaniclin g-rutinosicle. Antllocyanin ‘f’ is tentatively 
identified as cyanidin 3-sylosylrutinosidc bawd on RF value& 2 (Tal~lc II) and its 
occurrence in a close relative, R, occldc~rtnlis l 13, Wlien co-cliron~atogral~l~ecl with the 
Willamctte reel raspberry (Fig. z), only cynnidin 3-glucosidc was ;L common pigment. 
R. Zezccodwm’s is phenotypically close to R. occitl~~rlnlis, but has a separate geographic 
r,znge, being found only in western North America from British Columbia south to 
Californialz, The four $gments found in R. Zwcohwr~is correspond esnctly to those 
reported for R. occidtitrtnlis~~ 3. 

R, sf~ectnbiZ~s. Five antlmcynnin pigments wcrc found in red fruit of this species 
(Table I, Fig. 4). When co-chromatogrnphccl with R. Ir?ucodwrrzis (Fig. 51, only cyanidin 
3-glucosidc and cyanidin 3-rutinoside were coincident, WHX~ co-chromatographed 
with Willamette reel raspberry, pigments ‘a’, ‘1)’ and ‘c’ were coincident and idcrltifiecl 
as cyanidin 3-glucosiclc, cl,anidin 3,5-diglucosicle ancl cynniclin 3-sophorosicle, rcspec- 
tively. When co-cl~roii~atogral~hccl with the Mcclccr reel raspberry, pigmcilt ‘g’ was 
coincident with cyrmidin 3-glucoq~lrutinosidc. The antlloc~imitl pigments of A?. Spcc- 
tc~bil15 do not appcnr to be very cliffercnt from those founcl in tlw red raspberry, 
A. ~Xcaa,s . 

130~w1d~~w_2'. Four major pigments were found in tllis species (Table I), and 
when co-clnwnatograpl~ed with R. s~xxln6ili.s the four were coinciclent and identifiecl 
as cyanidin 3-glucoside, cyanidin 3-rutinosicle, cyaniclin 3-sophoroside and cyanidin 
3-glucosylrutinoside. W11en co-cllromatographecl wit11 X. Icz~corlerr~cis (Fig, 6) , only 
cyanidin 3-glucosidc ancl cyanidin 3-rutinosicle wcrc common to both species, cyaniclin 
3-snmbubioside and cyanidin 3-sylosylrutinosidc were found only in R. Z~ztcotlen~r~s 
and cyanidin 3-sophorosicle ancl cyaniclin 3-glucosylrutinosidc were found only in 
boysenberry. These findings confirm earlier reports on boysenberry anthocynninsl~ 3, 

R, ~nYvlj?ows, In this spccics tlic majnr pigments wcrc ‘j’ nncl ‘1~’ while ‘a’ 
and ‘c’ were detcctecl in lesser amounts (Table I). Wlxx~ co-chromatographcd with 
F. vescn pigment ‘a.’ matched wit11 cyanidin 3-glucoside ancl ‘j’ with pelar- 
gonidin g-glucoside. Pigments ‘j’ rmcl ‘1~’ did not show an npprecinble color change 
after spraying with NW’S rcagcnt. RF values for pigment ‘1~’ (Table II) correspond 
to those reported for pelargonidin 3-rutinoside with IX ancl cellulose TLC”, The 
3-glucoside of cyaniclin and pelargonidin were reported in this species, but pelar- 
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gonidin 3-rutinoside was not, altllough it WLS present in a closely related species, 
R, odov&s3. 

The fruits of 22. awsi~t~~s, R. s;/,~ctnbil~is, R. lez~corZowlis and R, $a~vijiows, all 
indigenous to the Pacitic Northwest, contnincd cyanidin 3-&.w.wide and cyanidin 
3-rutinoside. In addition R. sfiectnbilis contained the 3-sophorosicle, 3-~lucos~lrutin- 
osiclc and 3,5-diglucoside of cyanidin, R. I~~~~tlwrwis contnined the g-sambubioside 
and 3-xylosylrutinoside of cyanidin, nncl R, $ww&vw contained two pelargoniclin 
glycosides. 


