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Inhibition of DOPA Oxidase by Borate
fHARLEM GOtTHt:R &ad ROBERT ••eVICAR, 0.....0 ... A. ad X.
('01"'., KUlI".tn.

In studiea on the terminal oxidase .ystem In Ie&f homogenatee of
blither plants. MacVlcar and Burri. (2) observed that the oxldatlon ot
dihydrol.ypbenyl.J.,alanlne (DOPA) was significantly Inblblted by boric
add. They suggested that tble Inblbltory effect might be the 'dult of
th.. formation of a complex between the boric acid and the adJaeeut
h)·droll)'1 «"oupa of the amino acid. thue effectively reducing the lubstrat...
rC>hrt>Dtration. Recently. Klein (1) hae presented data In wblch tbts
Inhibitory effeet was not observed In leaf preparatlonl of tomato. In view
of lbeee connletlng reeultl, it was deemed desirable to re-tnvHtlpte tb.
·h"toct of borate on DOPA oxldue under tbe different conditione exlaU... at
~ ..#~..~.Iaboma Station. Tbe reeultl of tbls InyeattpUon are .ummartleCl

MATUUL8 A:fD METIlOOft

Toaaato (L_~per.kOfl ue.'etat••, MUO. I01bean (Ol#clfle fM-e., !lfuiT),
~~'; sweet potato (lpGfllo~ 8et4t.,.. Lam.) were employed In tbll .twl,.

;/ltl were ..-own In 8011 calture, with added fmUiser, ID tb. IN8Dboue
~Pme the wlntel' and early sprlq of 1t50-51. Fully d..eloped but .un
,.: .·rOQl lea,.. weN collected and the petlo.. alUl mldrl. .XAUed. '!'be
~'.I~ leaf blade tllA. were P'01lDd In .. lDortar with ...d with the
.~:',t_ of 11/10 ph.pilate lnatfer at pH '.0. The .....ltfq mlsture "..
t.~.-~ ..t.brvqb. mlUlUD to NlDOY. t ..... ,..wue and tile ...•~., ..~=...tI1tapd at aboat.fOG Co to reIDOY4t ltareb paau ,.rtlel...

. TIle JUjorlt, of tile eJalorop .............



PROCDDDfG8 0J'·1'HII OKLAIIOllA

. 'I'M " t401... reQlrometer ..... ue4 to mea1U8 Oxnen
pUoa ftuk coatalMd tile foilowtDa: 1 IIl1. of leaf tiuue

:':;1 .al. of 11/10 DOPA (dlh7droxTlpll.,l.DUJaDme) •• J'H '.0=:--. beffer: 1 mi. of eltHr ,H 8.0 pbCJQbate batter or boric aeld
.. III ,...,lIate bafter, 10 .. to IiYe • ftDaJ coneentraUon ..

........: u4 0.11 ..I. of 10 per ceDt KOH to aet ... CO. abeorbent. The
~ eoanmptiOD w.. m.....rect for a period of 60 mlnutee after equtU·
-...uoa. TIle bath temperature w.. '1-0., flub were shaken 120 stroke,
,.. mlDate, a.DC1 the ... phue was air. Nltrosen was determined by a
..t••tero KjtJclahl proeedure (%).

RaCLTS AllJP DltlCC8810"

T1M .....tI obtained are preeented In Table I in terms of microliters
of 0. eoDSumed/mtr. N!bour (QO.(N)). Examination of these data sboWl
tlaat. •• In Ute pr",'ou. o_natlons of MacVlcar and Burrle (2), boric

TABLE 1

.,Ifrl 01 /lorjc ANd Oil OzidaUoli 01 DOPA 1111 I.eat TI.,Ne Homo(Jett4t~.
~-- -_--:-:.;;;~ -:-- ::,,:,:,"".':::-; -

ftIAI. PLA~T MAThIAr. UXTOy':OC ('O""n..:P-MlcROUTER8!MO. N!JlOl711.0- ('()~noL O.OOIM 0.01)1 0.1)( 8ATL1tATZO
-.,.____..... "'"",00 ............,__,..._._._..- ....' ~ ... ---'" _.,- --_._---,-.~-_._------" _..._----_.-

1 Tomato 179 161 155 153 122
I Tomato 207 178 136 128 117
I So1 bean 11Z 98 99 81 57

• 80, bean 132 118 110 69 62
I Sw..t potato 164 164 161 69 48

• Sw..t potato 141 141 13% 102 79
_nfP··':'.~ ... 'li/ :,"'l'.~"'"

hid III ntlaUnly bllb concentrations was definitely Inhtbltory. Tbus. 0.111
borate tDhtbltecl tomato 14 and 38 per cent. lOybean 28 and 48 per cent.
au ....t potaloee 56 and 28 percent In duplicate trials. Definite Inbtbltloa
wu obMned at O.OIM concentrations only In tomato and soybean tluue
,,.puaUOJI.. Lower concentrations laYe eltber no Inhibition or sutb
..... d~........ to be IDconclualve without more extended InvestlgatloD.
The preno••tudlM of MaeVlcar and Burris (2) can be compared wltb
ua... oal, In tbe tUe of lOybean. Qo.« N) values obeerved by them for
tIlll plant ........uU. cloeely paralleltng tboee obtained In this studio
alCboqJa tIM IMlWntaae Inblbltlon (ound here wal sUgbtly Ieee at ail
...atnlJona.

Se••ral e.planatlona may be adYaDM to explain the divergence iD
...... obtalM4 by "I aDd by Klein (1). several minor dlfferencee ID
............ppa....t. lbe lIIost .lplfle8nt of wblcb wea tbe lower I,H
... bJ .... (1.1) tomP&reCl to '.0 b, both MacVlcar and Burrt. (J) lind
.... ItMy. hrtJaer It ... obeened that dltterent plant speel. ..rled
Ia tMIr ..tUn., to addecl borate. CUDae In the degree of lDblbltloD
... .. obIent4 from time to Ume In the Bame epeelee. TheM ra·.g
...... u.t otIa.r ¥ariable ulde troIIl boron C!OD~DtraUon may be
Ia... III Uae bltloo. TIle etate of Datrillon of the plant with ~p"ct
...... mar aI80 of 110'" lmportuae. CouIderable dttterellc:e betwt ·ea
till .... nN17 'a 80Q c.lture aDd I. aD4I aU.... .. to be expect·...
'~. It ....t be »abated CMlt tMt all of Kleba'a (1) atad'" were 1D1Icle
.......'UI H.ao. • ~OIIltratloe w..loIl I. OIl.. or tile two a:pet1aat"~I":.... -.to laft~ t dep~. Ja 0S1PIl eoMIUDptloa ... ,,-
,......... .. u. .. or potato PhIIarau-L It woald .. Lt.
;."~ tale· 4lffer.Be_ tJae taltial obIen&tIoDs of "VI, .,

.:..:~.E·.-.r· · ·· (J.. ) ., 1DeIa. (1) 18Q .,',.'. ..• • ., th nIatheJy. low ·eoaeeatraUaeI eC ;.
,~... ' .,.................. .' "



ACAJ)Il'IIY OP8ClIDNOB lPOR 1111

SUMKARY

OUIatiOllof dt!a7droxypbenyl-D, Wlanlne by I.f u.n. preparatlou
of tomato. eGYbeaD. and lWeet potato wu found to be declW.8eCl b7 ttl.
addlUoa of borate In relattTely bleh eoucentratlona.
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