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1. INTRODUCTICH

Ton opadntensnoe of the adecunte food supply for the
consicaoreble world-wide incrensc in the pornulation beeome
~ proahlom snocinlly for the developing countrics. Mot only
o e o neoadsble food soureces are not adocunto to moet
All noodsg but rlso ~ greot porticn of the food rroducts is
subicetsd to sroilage and losscs which amount to ~bout 20%
in soms perishable products,. There arce two noproecchos to
nvorcoms such nn inadequncey; first, to increase the food

sources and, scceond, to prevent or reducce the losses of tho

present ovailable food supplics.,

Groot atfention hns been recently dovobted te study
now meons by which it would be possible to limit the dete-
rioration in thoe guality and gunntity of storced food and

arricultural products,

cl

In Egypt, potatocs and onions nrc aneng the nos

|t

widoly cultivated and exported creops. In 1971, ths culti-
voatod pror weg 66,000 and 56,000 foddnns respectively,

yiodaing 451,000 tons of potatocs and 57,000 tons of cnions.,

p]

Iarge quantitics of potntocs and onions arc subjocto

te undesirnble stornge conditions., Srorouting, loss of woter,

-

SO

cry mabttcr, shrinkage, physicleogical =nd patholeozicnl dis-
~rders toeol plnco.  The ostimatod totesl lesses in both crops

1+

during storcge amount to nbout 5.7 million pounta puer yenr,
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It is well known that some growbth rogul~tor trent-
ments prevent sprouting, and produce many undesirnble

aide cifoects.,

fI-zdintion hns been recently uscd to oxtend the sto-

rose o noriod of certain crops among which ore the potatocs

)

~r osniors.  The wheolesomencess and the necopbebility of
the jrosdidated food to the consumcrs ~re the two main im-
rort-nt guestions which occupicd for a leng time The minds
ol the investigontors. Trials have been performed in order

to ascertain the optimnl radistion levels which fulfil the

prescrvation roguircments, assurse no hnrmful chomicnl

chnnges in the food and cstablish the safety for humnn

consunphtion,

In the present investigntion, nttempits have boan
mrdc to set new minimum radiation levels for cxtonding the
storagLabllity of Lgyptinn pobatocs and onions under the
cridinnry storage conditions, nnd teo cvaluate the syncergistic
cffcet of gnuma radiation with certnoin phenolic chemicenl

Bl
compounds.
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REVITEY O7 LITERATURE

The problom of sprout confirel in varisus vosetahleo

cron3, rticularly petatoos ond onions, hrs rocontly

reocoivel groect ~ttontion.

Mrst of this offoret hes boun ddrcetel) tousrds chomicnl
inhibitors ~nd enld stor-gse conditions which ~re not suffi-
citntly do-indnblc in moany are-s, cvspcinlly in the dovelop-

in. countrics.

Irr~ti~tion is onc method of snrout cenbrel thot hns

reccives oonsiderabls ttontion in recont yoe-rs.,

It is knoewn thot the dorm-nt nperio” is Tho subscouent

Tho swrouting tundency v-orics prrticul-rly botweoon
verictics but nloo betwein yonrs nnd placoes of culfiveotion.
Th. concopte of rest nnd dormnncy ~re oftoen very rracticerl
s ouns bubt from o thoorctical noint of vicw thoso may be no
rooson i soparating thom,  They ~ro twoe prrts of the snm
physiolozicn]l process ronginge from stor-m. spoout inhibi-
tion te vigorons sprout growth,  Thus, rost or ormanc
ol dcnend on o ocunlitotive but cunntitative JiLforncos
in Yt onTooonor s aanounts i srowtbh resulating subol sices;

T1 RLOL (19700,
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& unrly nas 1957, invostisntions hnve boon carric?

]

out to ulilize ionizing roaintion for tho inhibition o
sneouting in potatocs nnl onidens;  BUBTON -n HANNAN
(1557), UETLIGMAN (1957), PATLZOLD and WEISS (1957),
RPOWNZLE (1958), 0GATA ct ~1. (1959). The predblom is still

sublected to further investisntion.

Meny cxnlanntions concorning th, inhibibtory offset
siompeeme roxs oon the sproubing of onions nnd pot~boos apc

o

cilven,  Sprout inhibiting lovels of dirredi-tion usunlly

- ' “ . q

izjurse o meristomic tissuc cousing; 1t o Jic and this
~flcets the sissuce that o rolunlly turns dork furing stor~aog
DALTYT & SAWYRR (195%), ond PATID (19%8).  Highor doscs aver
too 15 ilo-rons ol irecadi~tion cruscd nlaclionin, fungous

infoction "nu othir Jliscordors daring stornge; GURTAWSON

(1957).

Lo Rettintion Lovols Jffoceting Sprouting Inhibibion

1% hns bcoun found thot sprouting of caion bulbs was
coupletuly inhibited by 7 k.r. -~nd the stor-se norint was

Loowtts by 4-% nonthsy OGATL ot ol (195973,

Grpme voointicon <oswe of 3200, 4700, 65C0 ~nt O50C

oo eoatio bl inkibited sproubing. of Pricshor pollew Globo

Y T TR B W S AT e SRR
; o O e u 8t noeriet s MUTTLALL vl -{;.‘,‘ul) .
EEERE ‘ - NI PR T, e v T
‘. LTy, LR O LT Tl T thin ther., woon ooomnloth

sopcub Lihibltion with Joscs oo 9, 10, 19 ~no 20 Won.g

CLDFURT Wb oak. (19695,
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Gamme irrodintion of 12,000 ren complotely inhibit.d
roolinge ond externnal sprouting ~nd zroeatl: roducol tho oc-

cuorruncy of iatern~l swrouts, This Zosngoe wes JTlfoetive on

ur te 50 pounds, if tho nockngpce wen rot-otod

180: ~% thie haltf-tim. of 20 hours; DAILYN and SAWYER (1959),

Sproubling was completely preventod whon ire~di-ting
onizn bulbs ~% 8 k rad; ALT ¢t ~1 (1970) ans ~t 15 % rady

CiCHIN (1971).

Sprouting wns comnletily preventoed by irradiating
potnto tubers bofore storng.. The inhibition of sw»routing
of rotate tubors wns nchiocvel by irrndinting with (osis
roaging Do 5000 to 8500 r; RURTON and HANNAN (1957), with

BOOU vy DATLOLD And WEBISS (1957), with 5000 ren;  BROWNELL

(1780, with 3000-4000 r; GANTLZER and HEILINCADR (1969

s not less thon 70 days nfter hnrv.st;

- L

SPLOKT and IRITAMT (1964), with 5-1C kry ToTXRIRL ond
BAPTISTL (1968), ~nd by 10 k rad snmue roy;  USSUR And NMAIR

(10717,

It wos ~lso found thot 2000 r;  BURTOF nno HANPAT
(19573, 5000-400C r; GANTZER and HRILINGDR (1984) =i ricd

-

e eyl tho sprouting of potnto tuburs mar- Jin,

On the other hono, low irrp-dintion prosctod gnrousing
SOTKOV.. (1971), UTIER an” HRTLINCGER (1964); ~nd TISCHNIOHN

o), (1961, while moediun ces.es crused the fornclion of
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sice shoots in the sprout, and thercfore alse incrorsc?
choir weicht;  GANTLR and HEILINGER (19640, Pho cifuct

vins ool T roenlizod whon thoe tubers met "bolism wrg

by 2oncisiong bofore and ~fter irpadintion., ILow

Gentoo tare proeventoed this procoss,

ol snrouts formed under low rodintion varicd

crrtoenvivonnenty; FISCHHICH ob al. (1961).

Tor snrout
00

Iare

usin:. 00

inhibition in potntocs, grmmn irr

[0 PR
il

sourcos has beéen purmivtiocd un Lo

Cannds nnd H.5.4., 10 k racd in USSR,

1»

1C-14 ki rrdd in Beypt. For onions, o Lovel of 1% &k
) y—'— ’ -

L voreeovesl dn Nethoerl-nags ~no Cannds and § Lk oraa

~s shown in Table (L),

Table (L)

IRRADIATED TFCOD PRODUCTS CLEARKD FOR HUMAY
CONSUMFTTON IN DISFERTLNT COUNTRIES

{Quotet from Proc.®A0/TLLL SYMFOSIUM, X-rlsvulic

6-10 Jun., 1966)

-
a N0 S b s s !

Product | Furposc Aadintion Dnge
of irra-

— [

Country

Aintion Sourc. e

-
5 L"«]_C)

(Ronee)

U (o o)

R s b e

Brroud Cobnlt 60

LN

[

Oriio, Sprout Cohnlt GO

inhibi-
Lion :
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with v

stimul-~tc?
storpgo

The lepgth ~nd number

riety

~Cintion

moximun lovel

AN

r~d hns
in Egypt

s

Date of

Anrrovn]

ToMov, 1960

4 Jun. 1944

H Mo, 1967

i
i
1
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Tebic (L) (cont'a)

Fotrtous

Potntocs
(Cxporie
mentel

brtches)

Potrtols

Onions

Pototboos

Cninns
(exreri-
nenta
1 IR —
brtechus)

Pot-touss

Potrtoos

Onicns
(cxperi-
ments”
brtehoes

Whitc
pot~tous

Snrout
inhibi-
tion

Sorout
inhibi-
ticn

Sprout
inhibi-
tion

Sprout
inhibi-
ticn

Surout
inhkibi-
tion

Brrout
inhibi-
ion

v

—

Srrout
inhibi-
tion

Strout
i inhibi-
tion

Sprout
inhibi-
tion

Sorout
inhibi-
P tion

L mie i

10 ncv

mlocectrons

i
|
i
| Cobalt 60

Cobnlt -

Cob~1t &0

Y Cobnlt S0
"4 Mo
Wl.ectrons

Cobnlt &0
4 Mov
Flcctrons

Cnobalt &0

Coonlt &f

helt 0

Cobalt &0
Cresiumls?
Cobalt 6

& Cru-
sium 157

10

15

N,

10

NnX.

15 rmnarn,

N3,

\IH
—
1

£

51
5-10

omi2
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|
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i
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i
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i 1971
|
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!
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R
!

|
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2. Iffcet of Storcge Tommerature en Soroubing

of Irr1d1 bod Onions nnd ro*ﬂtobs

Trradintion of Ninomiyn Globo onion bulbs witi: tot-)

Gownoos ronging from 5 to 60 kr, ~poliad in swcldl oor lnrgo

: . .. e . o,

Ay dozges, nrelonged stor-ge lifoe ot 2470 ond roduce
shrinknsce a8 compared with untre tod enntrolo;  PATIL
(1965),  Sprouting wes inhibited in hybric onions storos

[y
, (G } - - . B . . (rJ‘O o .
70K belore and ~ftor dre-dintion with 2O psamme rodintion
ot 2 k rnds, 2 wiedks ofter hervest., However, shroufting wos
noi irhibited. in bulbs irr~ai-tcd % 2 to 250 k rads 11
17 weoks ~fter hrpvest; MULLINS -n® BURR (19¢1), Ir-

roidati o of potato tubers by O-12 ko rads docrenscd bho

wieisht loss and the number of sprouts in tho svornye within

~t P5TC:  ROWIANIZADZH (1967). Mermwhile, snrout-

ivs won dnhibited whon pobato tubors woere irvr i~toed with
. 0 .

CCO0 rne 12000 r ~nd then storel nt 12°C;  HUEILINGER ct ~l.

(1958).

Pot~tovs iven morc th-n 1 x 10" rep gouns rodirstion
oy o 0., -
failed Lo zorout during © menths stor ge b 50°F;  MLDGD

cnt BATUNKEE (1958).

Irrodistion doscs of 5 kilo rep pormivtid the formne-

tisn of smell -~bnormel sprouts ~Itoy sher-re Tor P oponths

A1y HBILIGMAN (1957). 44 rotes of 10 kilo roo

4 . SN o)
grioov Line gecurrad only sporndicnlily nt 227°C, ond no siyrouts

worL Uovaes ofter storoge ot 157C, {or 2 monthe.  Hotog of

Central Library - Ain Shams University
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10 kilorep complotely inhibited srrouting., Woisht losscos
cret o ey wure lowesst in semlos which roccived the low.st

coses of drrcdiction,

it room teuperature, irvr distod potnatoces boran to
Tty sooner thon did the controls. In col” starage, thore
won ono deery of dirrndi-otod potntoes or controels; LOWIS

6 oal. (1983).

. s . >
The potnto varictics stored at EOQC. v ~bov. 90%

R.I, zerondlred n dose of 5000 r ~nd 7500 r for uorly and

1 e verictivs respoctively, to prevent srroutine Juring 8

months of stor-ge; KURICKI (1991).

2. Baddintion-.inducced Chonges in N““}UOIU‘lC”l

istics cf Onjm'

mPh\SlOiQ?lc 2y p@ﬂg_ppii
N -“ P‘O‘%"fo\. W= T o N ’

LE{ccvive smrout inhibition rosulted iy 11 c-scs

frvy iroolisticon of pot-teos with ne intorn-l sw»rcoutinz.
. irr i~ted potntocas roem~inet ficmer th-n the non-

irveci-tot controls.  Irradintod potatous worne morns rosist-

oL e epeoning in 1isht o end the cunlity oFf vertious nropne

4
Fy

wocs from thom was good;  HITHERINTON ~n ACOURDE

' '

(1967%),  Irradi~tod tubcers with 5000-7500 r, th-t snroab.d,

no short-tnick, bhronchoed aproucs operging oo =11 The

The Josis givimt the smallest Losscs in wiio hlb -n
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dry motiir werg 5000 ¢ and 10,000 r for carly ~nd lato

vorictics wospoctively,  Hijhor Jdoscs procucced cronter

tonsegy VURICKT (1961),

Theoc were no wdverse of focts on col v, Uoxturs,

Tret. o [1evour in boiled dreaddioted notatocz ~ftoer 10

meonshs of ¢old stor-ge;  LRWIS ~nd MATHIR (1963),

To ks beon found thot blackening ~opo-e? in tubors
tre Lot wilh grmmn-rnys or sprout inhibitors ~n! storedl ot
100" 7 for 30 hours., Blockening inerirsod with ircransing

e
[N

r~ istion Joscres.  Tubcis givon low Jlontuols O

RECARHTA PRI AR

toveioned Bollow coentres but aid not blockon, BRUIKS {1658).

Taner huds of irrodiated bulbs woere brown ~nd Sedd

but uher buds woro not,  Thoe l-rgecr brown ~r o moy boe s

oy

Ao

be tho Llongetion ~nd/or difforontistion accuroin. Juring
sty o, aencs warly irrodiction would bo proforoble, OGATA

chond, {1059,
Siwe of the apc invelved veoricd concidler-bhls from

milh Lo bulb ~nd may h-ove been 2cboermined by the sicn of theo
¥

crowin: point of the time of irr~linstion,

sttompts bo solve o minimize the probl o wor. un-
cuceensful,  Neormally, the ~ffoct @ nwon popeizont 0o voery
coonll frection of the ontiee bulb snd its ~pocnr-o el mishi

b e abjoctios Sle to meny tapos of uscs; DALLYIT ana
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