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34+-CeUoblosylD-glucosehas beenreportedas amor component in 

emymlc hydrolysates of oat and barley @glucan (2, 3, 4) and of lichenin 

(1, 6, 7). ~bthesehydrolysgtes it ISI dways present with other olig~sac- 

charldes. p-1,4 glucanases (cellulase) act on these polysaccharides of mixed 

l-,3,- and 1+4 linkage to give 4-B-p -ladnariblosyl D-gIucose, cellobiose, 

glucose, and other productsj p&3 glucanases (endo-) to give 3-O+-cello- 

biosyl B-glucose, l&dnaribiose, glucose, etc. (4,. 7). These two enzyme 

types account formostofthe hydrolysis ofliche innature (8). recent- 

lytwo enzy~leshavebeendiscaveredwhichde~eIl~e~sndbarleyglucan 

but are without effect on ceLldose or on p-l,3 glucans. Both ue coqonents 

ofcommzrcis.Iswylasepreparations: (1) F&m and Ems Disstase Ho. 57 (71, 

derivedfrcmafungw, and (2)Bacteri&A~&se,Xovo !Perapeutlskksb., 

Copemhsgen(2), derivedfkanBac%llus subtilis. Bothhavebeenseparated 

fmm the smylase (2, 7). 

A convenient method for the preparation of 3-O+-ceUobiosy1 D-glucose 

UtillzestheBacterial~~eanda~rciellya~~elichenin. We 

havefoundthattheBovo prepslation without purification @drolyses lichenin 

to j-<)-&cellobiosyl D-glucose in almost quantitative yield. The absence of 

p-glucosidase (Tab. 1)probablyaccounts for the lackofglucose sndofdl- 

saccharides in the w-dym4-b Tile lehni7i @MKa AG, Bucha m, sldtterlsnd) 

al.thOughOnlyab0Ut5C$p0Jyglu~, eaubeuaedult&nltprriflc8tlon. 

Info~3-eB-cellcrbioeylP-glucae~fm3LIlchenin, the~-glucsnase 

of B. subtills (A) resembles clotdly the @(I. + 3) glucanases (a), but its -- 
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specificity cannot be related only to the preeence of a 3-mibfM.tuted p- 

glucosylunit in the polymer for it is unable to attack a long chain of 

such units (Tab. 1). The Bubstrate site ialichenin differs from that in 

a &l-+3) po&qlucan in having kubstituted &D-glucosylunit~ at either 

eide of 3-substituted units (4, 5). Although this alteration of the environ- 

ment about the center of bydrolysie has little apparent effect on.type B 

glucsmrse, it affects A markedly. !Llhls mggeets that the activity of the 

latter ia kpendent upon a greater mmiber of sites in lichenin than ie type 

B. Thedegradstianof,fllcheninbyenzymeAalsocanbeviaredasthehy- 

drolyl3it3 of bonds joiningp-D-glucosyllmita throughpoeitionE4 -land -4. 

The enzyme, therefore, might be designated aa a "p-(l+~)glucanaae'~ (C). 

However, its spedfidty is not determined by a structure of this type for 

the enzyme cannot hydmlyze a @-(I+.*) glucan (Tab. 1). 

The current data, together with earlier information on the action of 

type B aud C enzymes on lichenin (6, 7),‘i~u~tmte the wide range of stereo- 

selectivity that exieta among glucanases, l&at are capable of degrading a 

ccmmm substrste. They emphasize &so the difficulty of cJ.assiQing such 

enzymes in term of a specific mibstrate. 

Table 1. Enqmic Composition of Bacterial. Amyla.se* 

pa of Eneylne “ulliiw 
Sub&rate A=wf permg 

B-h3 @=-z-e B 1,3 e;luc- 4.5 < 0.01 
6.3 <O.Ol 

P-1,4 glucazme CMC 4.5 < 0.01 
6-7 < 0.01 

Lichena8e Lichenin 4.5 0.25 
6.8 8.4 

hhse Starch 5.6 2.0 
$glucoeid&3e StSliCti 5.0 < 0.01 

* 
TB 50, mvo !BmQeutialr IIXL Bo. 533 ‘SC-t8 SfJmar~. 
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Method 

Crude lichenin (4 g.) in 200 ml. M/50 citrate pR 6.5 was added to Bacterial. 

mlase (lbvo TR 50 or No. 533), 50 mg. in 200 ml water. The mixture was incu- 

batedat5OO for 5h.r~~ oruntilthe reducingvdueas glucose (Dinitrosalicylic 

acid method, 9) reached 6 mg/ml. of the reaction mixture. The hydrolyaate was 

pawed through a carbon column (Ruchar, granular) end gradient elution was per- 

formed with water-ethanol. 3-O+-Cellobiosyl D-glucose appeared when the elm- 

ho1 concentrirtion reached 2i$. lfo glucose or disaccharide YBB detected. The 

yieldoftrimervariedfrombO-50s of the initialweightof crude lichenin. 

Thi.8 represente nearly complete convemion of the "true*' licheninto 3S+- 

cellobioeyl D-glucose. 

As an alternate procedure, undigested ccnqmnerrts preseti in the hydrolysate 

can be precipitated with 3 vol. ethanol. The alcoholic supernatant Fe'evaporated 

to dryneesj the residue taken up in water and applied to the carbon column aa 

above. 

The isolated trimer .(0.5 g) was dissolved in 5 ml water, filtered through 

charcoal-celite and concentrated to 2 ml. Ethanol was added slowly to the hot 

solution. CrystdUzation started on cooling. Yield 360 mg, m.p. 232-2370. 

The identity was confirmed by compezison of the X-ray poder diagram with that 

of a known sample of 3-O-g-cellobiosyl D-glucose. 
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