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Note 

ldentlflcatlon of 3-O-ar-D-giucopyranosyl-L-sorbose-a product 
of L-sorbose rnetabolmn III plants 

ELIZABETH A hlcCob!B AND VICTOR V RENDIG 

Depmrmenr OJ Lan.i Aw arll IVarer Resolrrces Soils and Planr Nurrrrrorl Sxrron 
Unrt t rstrb a/ Calrfcrma, Dams, Cuhfornro 97416 (U S .i ) 

(Recel\ed OLtober 3lQ, 1976 acccprcd Tar publlcatlon, Nobember 1st 1976) 

The m LVLO synthesis of L-galucto-heptulose’ and t_-lhreltol” In pknt leates 

from shoots that had lmblbed L-sorbose was studwd by usng L-[“Clsorbose Four 

radloactl\e area3 \\err: detected on radloautographs and Geiger-hluelkr stnp-scans af 

paper ctuomatograms of leaf juice Three of the areas corresponded to rhrrlrol, 

sorbosc, and galkwro-hepwlo=e the fourlh had an R, value near to thar ot sucrose, 

but II has not sucrose, a~ carbon-14 actlvlly was eklzient In the wme area after 

~nwrrase hydrolysis 

This metnbolrre of L-sorbose ~as ortgmally dciected In alfalfa (Afedrcugo 

~arrta) SubsequentI), confirmation wab obralned for 11s hlos)nthesrs In romato 

(LI copersmm esarlerllum) and hldney bean (Phaseoh mlgarrs) A quanut> (- JO0 me) 

of the saccharurde was Isolated from alfalfa leave>, and It Ha!, identified as 3-0-z-D- 

glucopyranosyk-sorhose, oiimg to the agreement of 1t5 characterlstlcs ‘ulth those of 

a dlsaccharlde reported3 to be synthesized by the z-D-glucosidase of brewers’ yeast 

Formotrorr arld rsolarron of ihe saccbarrde - Leabes \\err wzparated from shoots 

of alfalfa plants rhat had tmhlbcd 0 IM L-sorbose under lllumloatmr for about 24 h, 

and they were then placed dIrectI> In bolllng ethyl alcohol The alcohol eNtract \\as 

concentrated, the huspenslon filtered rhrough a Cehle mat, and the filtrate passed 

through a column of Ambrrllte IR-I 20 (H ‘) and then through one of Duolite A-4 

(OH-) ton-exchange resin The eluale was then concentrated to - 1596 of solids, and 

the concentrate was treated \$lth a 2% solution of vea\t Inbertasc (EC 3 2 I 26) After 

completion of the reaction, further separauon was made by using heavy-paper 

chromatogaphy as previously dekcnbed’ 

For chromarographlc separation and detecton. the papers were lrngated Hlth 

8 2 I ethyl acetate-pyndlne-water and then %lIth 5 I liquefied phenol-water. and 

developed with an orclnolJ and l\lth an amhne’ reagent In prehmlnary Iests for the 

presence of the compound samples of expressed Julce6 \+ere “Inverted” dlrectly7 on 
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the paper before chromatography P-D-Glucosldase (EC 8 2 1 31) actlvlty #a> 
determmed by the method outhned III the Woittington manual* The phenylosazane 
was formed as described by Ctuba and Stumomura3, and the reducing values uere 
determmed by a modlficauon of the Sbaffer-Somogyl procedure9 

Identrfcatml of rhe disacc hmde -The sacchande Isolated was amorphous and 

very hygroscop~c Chromatographlcally, IL gave a yell06 color for hetobe wlrh 

orclnol, and bad an RFru value identical n~th that of turanose (3-O-cl-D-glucopyranosyi- 
D-fructofuranosz) The sacchande was not hydrolyzed bj Inkertase or by B-D- 
glucosldase, and gabe a negative RaybIn” dlazouracll test, lndlcatmg that tne 
glycosldlc hnhage was not that found In sucrose It was reducmg, and, after hydrolysl3 

(0 1~1: HCI), the molar ratlo of total bexose hesulose was I 00 0 45 Glucose and 
sorbose were detected In the hydrolyzate by paper chromatography The component3 
of a hydrolyzed sample were separated on heavy cbromatographc paper, and isolated 
The two crystalhue fractions that Here obtamed gave X-ray powder dlffracbon 
patterns Identical with those of authentic glucose and sorbose The dlsacchande 
Isolated as a product of L-sorbose metabohsm In plants was chromarographlcally 
simllar to the 3-O-Y-D-glucopynnosyl-L-sorbose of Chlba and Shlmomura’, and 11, 

Identq as thus compound ~;is confirmed b> Its [z]~ T S 1 o (c 2 0, water), and phenyl- 

osazone of m p 185l87”, agreeing with tbclr values3 of [r]o +81” (c I 0, Hater), and 

phenylosazone of m p 183-185” for this d,saccharlde 

DISCUSSION 

The formation of ‘r-D-glucopyranosldo-a-r-sorbofuranos~dz” by a sucrose 
glucosyltiaUsferase from the bacterium P~~udon~onos sarcharophrla was reported bv 

Hassld ef al I ’ In 1945 Later Bean and Hassld I2 found that an enzyme from pea 

synthesized a “0-gh~cosvl-L-sorboslde” from a substrate of UDPG and L-sorbose, 
the s*rucfure of the dlsaccharlde was not estabhshed, but they Implied that rt wab that 
reported by Hassld r?f al ’ I From several plant-tissues, Lelolr and collaborators’ 3 ” 
isolated two enzymes that catalyze the reterslble formation of sucrose U-D-frUCtO- 

furanosyl a-D-giucopyranoslde) from UDPG and D-fructose, these mvestlgators did 

not find a substance reachng bhe sucrose when D-fmctoqe Has replaced by L-sorbose, 
suggeshng that ihe mference of Bean and Hassld ” m&t not be correct 

A senes of 3-U-a-D-lmked, L-sorbose-terminated malto-ohgosacchandes has 
been found by Abdullah and Whelan’ 5 lo result from rhe acilrlty of a transglycosylase 
from the D enzyme of potato In addltlon to 3-U-a-D-glucopyranosyl-L-sorbose, Chrba 
and Shlmomura3 identified I-O-r-D-glucopyranosyl-L-sorbo~e and 4-U-Q-D-gluco- 
pyranosyl-L-sorbose as bemg syntheszed by the a-D-glucosldase of brewers’ yeast 
To the best of the authors’ knouledge, the present report IS the first on the formation 
of 3-O-n-D-gluccpyranosyl-L-sorbose as a product of the 111 L’IL~O metabohsm of 
L-sorbose In plants 
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