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Abetract-High levels of ‘alkaline’ invertaxe actinty occur in dormant mung bean seals. During germination this 
activity decreases rapidly and is replaced by high ‘acid’ invcrtasc activity. Cyclobcxkde prevented the formation of the 
latter activity and also inhibited germination. It ix suggested that de nou)~o syntkix of kid invcrtax~ oocuff during 
germination. Both enzymes bind to concanavalin A and, bcnce, are presumed to be glycoproteinx. Af6nity-puri6od 
enzyme sampks show similar ratios of ‘rrid’ and ‘alkaline’ invertaxe activitkx to the crude preparations indicating that 
q&tic enzyme inhibitors or activators arc probably not involved in controlling the .activitiss in uiw. 

thTIODUCllON 

sacbereIcll.[1]hevertportedthottwoinmtrrsaconbc 
extractad from sugar cane internode+ one witb a pH 
oplimum at 5.5 and the other at 7.6 Id ‘odd’ invertaxe 
and ‘alkaline’ invertore, rapactivciy. The ‘akalinc 
enzyme wax confkKd IO mature tissu+ wkcax Xlively 
growing tissue wax charaftcrixed by a high activity of t&u 
‘acid’enzymc. The data found in the literature support the 
role of the invertascs in the rcgulxtion of sucrose metab 
olixm [Z 31. Tk ‘ecid’ cnzyau dira!tx 5ucIIosc to bexows 
in tissues where demand for monosoccharidu is high. and 
the ‘alkaline’ enzyme hydrolyses sucrose in cells of storage 
organs. In addition, soluble and cell wall-bound invertaxes 
have also hccn identified [2]. This study wax undertaken 
IO examine the changes in the activities of ‘alkaline’ and 
kid’ invcrta.us in mung beans during germination. 

RFSULTS AND DtSCWStON 

Binding of ‘acid’ and ‘alkaline’ invertaxes to all-wall 
c.on.qonen~~ had ban reported cark [4-S], hence 
extraction of the suds was car&d out routinely with 
0.1 M sodium chloride lo solubilk all of the invertaxe 
tiivity in the tissuea [4,5]. No further activity w 
cxtre~tai with 0.5 M sodium chloride. 

The pH protiles of invertaxe activity in extra% pt+ 
pared from resting mung bean sadx and scedx at difkcnt 
stages of germination are shown in Fig. 1. This shows that 
the level of’alkalinc’activity, which is high in resting SC& 
dbdincs rapidly on germination and is replaced by ‘acid 
activity which equates with the theory that the kattcr 
enzyme is rquired by developing tissues to convert 
sucrose IO free kxoses (We also rcfs [2,3]) A dazline in 
‘alkaline’ invertaxe with a concomitant build-up of kid 
invcrtascactivityduringgcrminationmaykductoo~or 
more of the following proctsst~: (a) degradation of tk 
‘alkaline’ enzyme accompanied by de IWW sptbb of 
‘acid’ enzyme. (b) convcrxion of ‘akali~~’ enzyme into the 
‘acid’ enzyme, (c) removal of spa& inhibitors of kid 
enzyme accompankd by the formation of inhibitors of 
‘alkaline’ enzyme or (d) removal of ztivators of the 
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Fig. I. lnvcrtasc act~n~y-pH pcotlks ol enzyme cxtrxts pre- 
prcd from mung ban sads •~ ditkcnt times (shorn on tbc 

righl) of @sollNtlon. 

‘alkali& enzyme fdlowal by formation of activators of 
‘scid’auyme. 

ThceffaaoCcyclokximkkonthckvclsofthctwo 
invcrta~ during germination arc shown in Tabk I. This 
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T&k I. tmds of ‘rid’ and ‘* invatlrc in mung ban at- under 
different conditions of gcnnuwion* 

ToUl auyme units 
Gaminatlon Germination Toti protein 

time (hr) medium (mg x IO-*) ‘Alkaline ‘Acid 

0 WIta 19.7 XtXl 1220 
24 19.2 2450 1560 
72 21.9 1430 2220 
% 22.1 1020 2880 

192 25.0 8900 2970 

0 C~lOhuimide 20.6 3680 1020 
24 (1OrJmU 17.6 300 240 
12 15.0 260 240 
96 21.0 2al 280 

192 19.0 180 190 

l 8gseaisfor~liontimcwcrcusai. 

translation inhibitor strongly interfered with the develop inhibitors or activators of the iIlk&& and ‘a&S in- 
ment of ‘a& invcrtasc activities and also led to a rapid 
loss of the ‘alkaline’ activity. It is conceinbk that 

vcrtaes which might control enzyme kveb during mung 
bean germination could be obtainal by protein fmxion- 

synthesis of alkaline invcrtasc can continue during the rtion. Invertasc xtivitks from both dormant and 192 hr 
early stages of @nation but that degradation of the germinnted seeds were found to be totally adsorbed 011 to 
enzyme, involving proteases laid down in the maturing 
seed, is the more important process. The prcacncc of 

Con A-Scpharosc cdumna tuggating that both the ‘rcid 

cyclohcximide would inhibit protein synthesis a& hcncq 
and’aIk&nc’enymerarcgiycopotcinaOndutionoftbc 
enzyme3 from the columns with methyl ~-D-IBuLI&& 

could aoxunt for the observed rapid loss of ‘alk&~ the ‘aIkJline’~rid’ in- rtivity ratio in the duatc 
activity. In the case of the ‘acid’ invcrtasc activity it can be 
simituriy postulatat that the normal rapid rise on germi- 

frrcciom was compuabk with tht oftbc conerpoadiag 
crude raad extracts (see Fig. 2). ConGdcrabk purifkation 

nationisarcsultofdenoceenzymcsynthcsiswhichcanbc 
inhibited by cyclobcximidc. 

(40-90 fold) oftbe enzymea was achkval by ti af?inity 
ChrouMt~Y mocc!durc. 

No cvid&& for the presence of spccifk endogenous From &cea60& results it h dear that a dram& 
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i,rmcacintbc’rid’invawekvcl-inmling 
munp bean teak This enzyme is probably newly syn 
haizd8ndtbcnutilitadto~bolizetbcsucrosc 
m for the &doping tiuues. As such, tbc syntbcsis 
of’d ina may be a key step in he dcvclopmenti 
pmwss and rchtc (0 sad viability and sedling vigour. 

CxPulMcJvTAL 

Enzynr cumctim. Doranat mu08 ban (V&w rod&a) eds 
(81)rarwubedwilhH10,tbro~rsd~oprminrteu25”ia 
petri diha lixwi with moist 8hn wool For tbc eiroctr of 
cydohhhoa8amiMtiocl.tbe8hsswodlin&swerc&mkai 
with lha sdn (10 &ml). . 

lmwtasca¶say. la-activilyru~yodbyalixing 1004 
of the cruyme cxtmct with a mixture wouinig 0.5 M suuooc 
soIn (504) in Hz0 ti he tupaxiw bulTcr (1OO)cl). MAC 
busa (0.1 M) of pH 3-5.6 and IJI pbocphte bulTcr (aI M) of 
pH68wacursd.‘lbc~ymitturanrriacu~tad1t~for 
lhr~rukopumUyrtoppad~ddial02Mdihdfpot. 
anium pbosphrtc (m jd) followed by but@ at loo” for 3 min. 
Mcr~C&tbclibartedduawcrurrrtcdwilb2mloT 
8haxeolibrtfapllr~risbutTcr,pH7coathio825Ot@. 
8hmeoliduc.2Sa@.pcroxidfacMdloomgAodihid&. 
HQ).-fItiswutihtcdrt 3tY’for 1 hrunitbcrcuaionrtoppcd 
rith9MH1S0,(2ml~Tbcrborbuwroftherauluntrolnwu 
txuuredrt54Onm. 

Tlle8hMxuoliductnctbodwyuredfortbe~y,~ 
to the -1 of redwin power. mhly baruK Lerr tha 
Itoich;oQccric UnoutltI of frac frwxou Itc a&al kIlown to k 
libcwal by invcrtua. -fhh is 8aerdly dut to tnnsfntctosyl- 
l iorl -n atdy-led by Ibc w auymc [IO]. 

Gncutlilofcnzymcstivityisddhdutbc~ualwhich 

tibmlcloatnmddduwle~underth~nnwnditioar 
spwifk 8cuvity il explulld u enzyme unitl/llq pfotein. Rotcin 

wudczmmkdbylhemuhoddrd.[l1]. 
C- A-Sephrax chroatatogra+y. A 25 cm x 6 cm 

pockodahmawrrprrpmduIdquilihtalwith0.lMNa 
phosp&tcbuucf,pH6.AIml~sampk~ 
rgrinutbccotumnbuuclwu4IphoduMldutcd(3otnl&)usiq 
tbc pmc huh until Aa. of tbc drntc *L( < 0.01. Tbc attire 
aKymicwvitywuullorbcd.TbcaKywbctiviry~chttod 
with q. aethyl a-cmbuud& soln (0.2 M) ud 3 ml frwths 
wac cohtai. Ttxac were uuyc4J for cnzymic rtintia UKI 
protein content. 

AduowhlQIllrmtTbr &ll~ot Oc Miss C. F’nbbu & Mr. 
N. Rtcl is ~~cfully whowbdpd. ““““““““““1 arc ho due to 
Rofcuor 1. B. I’tidhm for aithl wadin of tbc auusript. 
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