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1. INTRODUCTION 

Sproutin! __ of- and fungal attack on tuber, bulb and foot products is t.a 
common problem tO' most countries. · ,~ ~ · ~ 

Sprouting can be delayed by storage at low temperature, and par~ly 

prevented by a proper use of chemica! sproutinhibit or s. 

Cooling is, however, energy conauming, expensive and not practicabie 

everywhere. Chemieals are cheaper, but their application is not always 

reliable, especially at temperaturea higher than 15'C. Moreover in 
i 

some countries the application of chemic41 i"hibitors are prohibited. 

From r esearch it has proven thae sproutinhibition can also be ac~iav~d 

by an irradiation treatment. However, this treatment can induce rot 

during storage, especially in (aemd)t ropical countf tes. 0 

The appearance of rot in potatoes depende of different factors li~e, 

irradiation dose, postharvest irradiation time, woühdhealing, doruulnèy 

period, storage tempersture etc. To solve this rot- prob'lèm: these 

factors have to be studied. . J. • 

. (. {' :. ~. ,•. \. 

2. RESEARCH 

In relation to the above mentioned problem the following research w~s 

set up with the aim: ' • ::~ !-< - • 

Study the effect of a postharvest and postponed irr~dl~t{6n trestment 

with different doses on sprouting, rot incidence, wound healing, 

chemica! and sensory properties of potatoes. ·' · 

In the framework of this project two expertment's were .. st:arte''cf in ' · 

September 1985 with the potato cultiva "Bintje". One exper iment was 

focuseed on the sprout inhibition and the other two on til~ ·t'ontr~1'-· o ·f 
rot. These experiments have been finished at July 1986 • 

.. . ' . ' : ._, .. 

3. EXPERIMENT ON SPROUTINHIBITION 

The fresh harvested potatoes were transported immediately after 

harvest to the Pilot Plant for Food Irradiation in Wageningen and were 

irradiated with a Co-60 gamma souree of 20 kCi. 1: 

The postharvest irradiation (PHI) took place after O, 2, 4 and 6 weeks 

storage at 15'C and 85% relative humidity for woundhea·Hrig and· 

estimation of the dormancy period. The irradiation doses amount to 0, 
~-· ·. . ;\' ! 

25, 50, 75 and 100 Gy. 1 .. 
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Af ter the irradiation trestment the potatoes we re s tore&~'i lf":s -tor~ge 
rooms at lO'C and 20'C [(semi-) tropical condi'tfbnsféië 185?áÏld·'' so% RH 

respectively. 

_ ,Every,rctreatm~nt~ #~fJ done.· ·.il'\:· :t r-i pl;l~cate'.it:Eéfcli !:sample·;. èÓns!~ted .tof 5o 
potatou, wa_,. ,-pacj<ed in ó>Pe.n>.twaactan. lbo·xe-s·. "'In to.t!al? '~2 :S f~óns of ' 

~-?f,~toes were trea·ted. , .. , . '!:·v~..rr>ri ,rrt: ~~: . =. :\.:;!. :! - ~o. 

WJ.th a 3 week's interval the."roduc:t · !Was.q~valuated ·on:" ·-·· 
~ .. ' . , 

; 1 

- - .loss of weighe--..-'11rot incidence, ·spl:outing-=, genetà'l -:ap-p·èará1T~-e :::and''wound 

healing .• 

potatoes on: 

- Sugar content (sucrose, fructose and glucose) . 

- Total Vitamin c content [Ascorbic acid (AA) and dehydroas·corb·i ·c · -. 

_ ~cid(DHA)J. .r. 

P,!J~ing S~!?rage ehe commodi,~ylwas~ alsë) .. anaiysed on . sensory• ~ .c -'rXé. 

properties; tastè .. and coiour . :. -r· , b.!.r:ol!' 

.. : (/ ': .. 
' J 

,, 

J.l. 1~e~ults and diseussion :. !·. · . : ~ •: E. ·~: ! 
,. 

-~ ·.·. 

,f. ~ : .:.;--;: __ .. · .~ 

,. .: (' ! ~ ~ l' -

To ·'~limiQclte the -l!arge numb~r of figUtes, ohly-:l the most represéhtá't 'ive 

data ~reE8iven . k0 this repor,~• 

. .. .. . . "· -. 
3.1.1. Loss of weight 

j ·• i ' 

, 
.. .. .1 

~·· .. ·~ •. : . -1 • -· 

It proved from figure 1 and 2 that the losses at 20'C were only ' à 

li;t.t:I.~ bi:t- _h_igher othan at. ü'O·' e:~-- Tlt~ ·--~~!'léffH:ve humidit:y 'during s torage 

was the! .lllQ-St:~ important '.·factor by!:Whié'h •tne = toss of weight was ' . .: 

infl:.uence<l;.~ J)iffe~:ences bEit-weett ' nort:~ir-radiate'd and irradiat.éd potàtoes 
' • J,. 

we re , s_ma~l :in the' .fi rs f q:lar.t' ~of: · the" s ~~agê .. period. On the end of 'the 

sto~g~;,u<however_,_.; the loss --of ·weighl!' ·:ttt -the robjecfs- 0 Gy (control) and 

25 Gy:_ waa.\Stgm..ficant highE!_r:·cth'an 'i:-rt thé-' olffe"cts treated with higher 

doses. Probablt. does tpe:··htg-ne-r· -peltcét'ltáge -<i-f sprouts in the 

first ment·ione.d ;objects:>~ timul·atfe 1 tihe• -'-lo~fs of we'fght . .. 

}. 

3.1.2. Sproutinhibition ~:. 

The length of the dormancy period of potatoes was estimated by the 

starage temperature after harvest. This period amounted to 6, 5 and 3 

weeks of a starage t empersture of 10, 15 and 20'C respectivily. The 

e ffect of an irradiation trea tment was estimated by the following 

factors: 
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- The time interval of the trestment after harves t (postponed 

treatm,nt~ .· ·. ') \ .. . 
- .The. ~f:~~i~tio~ : :dqf!~ L-: 1 : .. t · t P. · · 

- The storage temperature 

c ~l 
~ .. . 

.. 

,_.,An ~rra4!~~io.~ t.;~a.~q~~n~· :-:e.Q'uld :mos.t.l'e'ffe<it'ivé ly bè àpp.iled immediately 

afte~ ha~,v.~st~ · ·A~ .t.1~0'C an i~radiatt.l-on·-dofJ'e !Of about ' '50 'Gy was· 

sufHeient for sproutinhibition , hot.,eve r , on the ~nd of· the dormar\ciy 

period a dose over 7 5 Gy waSP. necel!o·aary •. At 20' C a do se of 50 Gy w~s 

,..,.not , effeç.t~v.e;• : ev~~ of applied . i mmediately af ter ha:t·vest. On the end of 

the dormancy pertod a dose of 100 Gy had to be given for comp1ete ·c: 

sprout-inh.~~f..~:i,on. l\· reviet·1.P.f. ab.o.ve ment ~oned results is gi ven in .• 

figures 3 to 10. ·:' 
. ~ . 

3.1.3. Rot incidence 

In f igur es 11 and 12 it is demonstrated that the per centage: of• rot was 

very smal!,. even at 20 'D. -Jn th~ beginning of the storage pertod th~ 

damaged potatoes started to mould, but the 0rot incidence did not 

continue during storage. In this experiment an irra~iation trestment 

did not induce extra decay with an increased doso: . the effect ' of · ~ · J 

wo~ndheal,ipg pertod before ir~a41:ation (postponed treatment) on the 

percentage of rot was not visble, because . this percé:ntage t?as toó low 

and the spread too high for finding a significant difference. 

3 .1. 4. General appearance !· ( ~_, , ~ : r · ·.; ·· ' ' ; · 

I~ general an irrad~~tion t~eat!llent i mmed-fatc l y. applied .afttir h·ati-1ie·-s:t 

with doses over 50 Gy g~ve ,;.Ç.~e 1 :h ~ghest: q,uality :scores. Obje'C'ts ·: . ' ! 

ir~adiated with 75 or 1:00 Gy .• ~ irr;~diated· ~owith!n 4 weeks af.i.~er ·na.r,:vest 

and ~ stored at 10 'C and zo '~C ~~pt tl.heré- (i ni tli~ l· ;qualtty during.!bhe' ._. · '·· 

whole storage per~od of .6 .\.moun.t·h~. , :,~Non-t1rradiated objects c"Óuld 'D~ 

stored at 10'C for 9 we~~s ·OI\lY, ·lJhile; :objec;ts· irradtat-ed: 'With-· 25 or 

50 Gy could be sto~~d 3 -an4 ·.~. w~.~.k~ \longèr respectively.. .. ... 

Non-irradiated objec;ts store<l· 'ati.• ~0 \0:~could ·bsl stored ;for 4~ weeks 

only. An irradiation trestment with 25 and 50 Gy gave an extension of 

2 and 3 weeks respectively. 
,. 

. . ~ .;-.... • b i' . '·' .. :~.~ - "'; . . ;. . 

·',' ."'-. :. · .. = J . I ~- • 

; · -' ... . I. . ·IJ.I • ... ~- - • • .I - • 
.. . ;. ' ./'.,J" . .... ':', A .1 :: !~ ; .· ~ 

.. . .. 



3.2 Chemica! analysis 

I I ~ ~~ ~. : \\ ( '::• • j : · 
.' . :'! ;: ~ .:. ~ ': ' jt:' 1 -~ . 3. 2 .1. Glucose ... 

. ~ .. . - ~ ., ~ 

It proved fc:o,m tJ:t.~. !fesults o·f ana-l!f d8-'r tl1'à't ·. :lmmidiatèly'"'aiter 
. ~, ,' : _ .. ; : . .rv ·. ~ 

~ ~ rradiation tr~tg~~nt the glucose ··c.o\\t.etit fn' the po'tatoes stored at 
. ~ = · . '•J. 

10 1 C. as well as at~ 20 1 C is .tncreaéed. konver.1 the glucose cÓntent of 
.. . - ~ .. er .. : 1?: :,-;, 

irradiated : P9t~~oes storedat 201cn aecreà~ed during st orage to the 
. . . ,. . . : -~. . .. : i· . .: = ;; ~- :: . 

J ' · samelevel as the control. The gluëose cóntent of· the control re~~ned 
l • • • • . . " ; • ..,. ~~ t~o. t" ~ . ; ·, .• 

rather constant during storage ~seé figures '13 ·and 14). 

3 . 2.2. Fructose 
". ~ ' , ::-- ~ ._,.:. . ) <. · .. • .. , 

The result~".of ·t!l'ie fructose änalysis aré~"given in figures 15 and 16 • 
. :; .. t 'Ï'!~o.:- .! .. : 

,~ese figures showed that the effect of irradiation on the fructose 

content was smal! .. Only a dose '(of ~25 and SO Gf gave a sli~h~ .': . .1-~cre~se 
, •. . I ~ ~ ., .\ /-. .: 

at 10 1 C• maybe related to the start of sprouting. After 3 weeks the . 
. : :j =h / 

!ructose content:- of the irradiated· 'sàmptès at 20 1 C was equal ~o that 
.• . . 

of the control samples. 

3.2.3. Sucrose · 
,. • J l ""( ' . • .. 

I t appeared .,-from the results i-rî~figt.i~es ·.:' f7 and 18 '' that - immediately 
) 1;;.--:. u 

after irradiation the sucrose content increa~ëd with a rising dose . 

During storage t.he sucrose con't!'eni!J::?of- ::•ttïèï rirtadiated samples d~-~~~ased 
again. howe'{er. the·. ·decrease ·was 'at!i"20{IfC =tas ter as compared·3~i fh' '~1o I c. 

- . . ~ 
':['

1
he s u_f!rose;. con.t,ent .·of- the cont't"ol :shlnp1es 'rem.ünded s table at io 1 C 

t;f.ll 15 w~eks aifter the harvest·. Aft.er' tlff s ' \ s= weeks the sucrose 

çqnt.ent of:, th~ contr ol and with,:251 -Gt~·!itfrad{a't'e.d objects increased, 

probably related to the end of the shelf life period ( senes~-ence) . In 

t~e objects stored at 20'C this · incr'eas·èc: .. ~tir'ted afi::er 12 we
1

~ks of 

starage !.-IJ:· 
, 
··-

~· 9 . . : ;.. ~: .. 

3 . 2.4 Vi t;,l;lmin C retent:fon rM· :J:rE-J ·::;::.l ~ r; ·'· :..~ 
· • ' 1 • -· ' 1 • -'!." ~ • C . ~ . ." r:: 

T~~ res~lts of the dehydro Páscorb{2 ·ac'f cÏ '(DRA) and total Vitamin C 

~(dehydrQ!l:U:Ic..orbic acid· -i?.-ascorDi'c ictd) :lretention ·are given in figures 

19 to 22 respec-tively / -The ·effect:' 'O f' :frridi'afion on the DHA ;~t~ntion 
' . 

was hardly measurable. because the analysed value was very close to 
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the dateetion level of the apparatus. There was a tendency that in the 

objecta . O Gy (control) and 25 Gy the DHA retention was higher than in 

the other objects. probably due to the larger number of sprouts. The 

total vitamin,.P. retention- wae;. _r~4uced by an irradiàtio·n treatment. 
~ . - ; ; 

Even with the dq_se of 25. Gy ~~h~. ,reduction t.,as measurable. The effect 

of irradiation on the redu~tion ~as at 710'C larger than at' 20'C. It 
r ;. . • •• 1 

wao also inte~~sting to notice th~e the total vitamin C ·content of 

i~radi~t'e~ p~t~toe' at; .. ~Q .', C _ was ... qf a highe.: level than at lO'C, and also 
. .,. . ' . \.. . 

thé deeresse during s~or{lgP. . t~&s ~lower. 

3.3 Sensory eval ustion 

Two aspects namely sweetnes~ and greyncss as an effect of the 
• ' I· ' . 

following tnree treatments have been ~ested by a panel of 20 perso~s 
I • .. ,·· · ' 

1 . level of irradiation (0, 50 and 100 Gy) 

2. storage .temperature ( 10 and 20.'C) . ., 
. ' 

3. the time interval between ~a~vesting and irradiation (0, 2, 4 and 6 
> I • 

weeks) 

3.3.1 Sweetness 

The first results were of the , influencQ of the trcatmen'ts ~·on the ~ . . ,_, .. 
sweet:ness of the potato.~s . . 

• I .,J\ 
. ·· :- · ,-,··.' 

Irradiation had a signif,icaQ.,t , ,eff$cÇ1~n .. sweetness(!.lee table 1). 'The . \ - ... 

effect was already .noticab_le :11~ :_501 GY· rl evel of irradiation and even . •, ~ . . 

greater at . a 100 Gy le'{el,. Thef~~orag~ ,~_empetature had a lit'tle'· or· nh 
effect on ~h~ sweetness ~< s_eA:-tab_~e . 2) •. ,'f.hough it would seem· that the· 

sweetness of the , potatoes :sto_r~d .at. 20.'C .was slightly grêater than ·of 

those stored at 10'C. ·'· ::- ·· ·_, . : i · r 

The overall effect of ir.ra .. diaçio9-~ ~~ S'!ieetness was especially caused ·· 

by a small (PHI 0) interval and a large (PHI 6) interval between -ï • 

harvest and irradiation (see table 3). 

It was not possible to look at interact ions be t ween the thrée - ' ( 

treatments, due to ~.he fact ... t~.~t . t~~ -~eth_od of p,aired compari'son has 

been used. It seems __ Ukely that ~~r.!!diat-ion has a •more dom:trtant effect 

on sweet ness than storag~. -~~ll)perature and the .. time interval between 
n , .· . . .. .; ·" . . 

harvesting and irradiation. . r ... . . ' ·' 
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Table 1: The overall effect of irradiation on sweetness. 
------------ -------------.. --------------------------:-.,;-;:_r.~-~-::-~----~--.----

total effect n • 459 ciore sweet . 
--------------------------~r~-~~---~~------~~~~------~--~-~~---~-----

. untreated - 50 Gy ** ·:~ 50 Gy '"·' 
untreatetl--- 100 ,.Gy i~ ** · ~' · . ., ~· 100 Gy 

50 Gy .. - 100 qY ,_ *~ ,· ·._ .. _ .. :r • •• . J lOo"·cy ·" 

------------------------------------------------------~~----,--~------** ,. significant level P <• 0·~·01 "Ik: . ' . L :: ~ :'< • . - ~:-;:- ' ' " . 

. .. 
·• .. ,. ,. "' ·~r ··· -. :' ~-=· _ .. . _..,l( : .... ~ .. ~ "' .:? .~"' f.·-

Table 2: The effect of irrad1ation 'oh ·awëcftné~s _Qf _ pot.~t;o.e.e .. stored .at 
two t emperatures. · ·~ -~ · ·· -· ·- · -- · ·· - .. · . 

----------------------------------------------------------------------. .. ~ -- '• .. .. . ... . . -· .. . . 
10'~ -~b'C 
n• 226 n•233 . f 

. ;~ '··1' . : I 
. more ~~e.e_~ .. ,.·.-

---------------------------------------------------------------~------
untreated 50 Gy 

, .. unt reated - 100 Gy _ 
50 Gy - 100 Gy 

(*) • significant level p 

* :11 significant level p 

*(*) • significant level p 

** • significant level p 

·. (i . . . -

• ca o.os 
<· 0.05 .. ca o.ov ·.-
<· 0.01 ... ~-

. ~:- ::. 

** 
** * •. t .. 

,. 

.~.0 Gy .. 
. 1,90. ,Gy . 
· tbo "a1 

·: .'. . :·· ~ .)~ 

. . 

. , 

Table 3: T~e ë~Jfec~ , of i rra'!~a;~:l,Qn Ot). t sw~e tness of potatoes >in 
rela-tion to post harvest irradiation. ... ~ ... , · ... , ·-

---------:-.----o-----~.:..""!" .-;-~--------•;,;.:,:. _~.i.f·.:..~.:...--l...-- l..---~----:.-~-~---~~-----
PHI 0 PHI j Z: l i , .PHI 4 . ·'PH! 6 . :: . ~ ~ . I 

ri.=-li5 n•ll2 n•ll8 n•ll4 . more .sweet 
~------- ...,;----------~-..:.:.--~--.. ~-..::. _ _. '*'---~--;_;:::,·~~::.:.:i_i.L __ ..:...~ -~-----·---------
untreated - 50 Gy ** tll i ,. 1\·!S • -~- -:= -.!·. n· ~·s. u ·• .,v : ** ,. ,, 
untreated - 100 Gy * n.s. ** n.s. 

50 

,n.s. 
* 

Gy 100 Gy * -lil:- . lq.t ' ! . . s. 

• not significant 
=- significant level P <• 0.05 
~ significant level P <• 0.01 

!: ' ~' ... n .··s. 
; 

• significant level P <• 0~001 , ~-
PHI. 0 • irradiation imin'edia't i!ly· "'a:fter :ha't'vè.sting 
PHI 2 • irradiation. 2 weeks aft~r,~arv~~ting 
PHI 4 • ii~adiation 4 ~eeks after harvesting 
PHI 6 • irradiation 6 weeks -after .. harves'tlng :' ··< :· 

':;• .. ·. :;- .1 

~ ;-: .. ~ . ) . ;_ .. 

( 

.·.-:. ·' 
,.{ -:; ... ,, 

. ~! . 

** 

50 Gy 
100 Gy 
100 Gy 



' .. . . ..: 

.-._ 1 

I ' • 
" . .~. . 

• .... .. . .. .. ..... + ....... .... -

3 • .J. 2 Greyness · , _ r. • • .L: . . 

The effect Of irrad-iation- on greynesilwàè very dominant. This effect 
~~ \ 

was so o~~rruling that 1t was n9~ possible to find : a · ·, 

storaget:emperature effect and/or' an ·effect of the time interval . _. 

between· harVèStin8 ánd irradiation, !see table 4. ~ .. · . . :c 

T~bl~ _4: .~(~~~.,overall -~~-fe~c,t , ~-f rirradi~~-~~n .on greyness. .. 
· -~-~------~~·---------------------------------------------------------

.. total. effect n • 459 more . . 
-~-------------------------------------------------------------------untreated - 50 Gy 
untt·eát'éd - 'too Gy 

50 Gy , ~ 100 Gy 

.· ·; , 

**"' · ~ . ... -. ... ........... . 

*** 

50 Gy 
100 Gy · 
100 Gy ' ·• 

-----------------------------------------------------~··---------------I *** • oignificant level P <• 0.001 
. . 

3.3.3 Colour messurement ·' •' 
;J I 

The colour of the boiled potatoes bas been 

measured according to the L-a-b system, by means of an Elrephomat 

apparatus equipped with a 065 lamp. The messurement took place 5 to 6 

hours af ter cooking. These .-·re9ults 1:showed that thÊire wds :·~o '· 
•. •. ' , ; . r: ·~ . • • . ~ : 

significant difference, · i'ii · éolo.\Ît . ámong the non~tr.radiatcd and 
. . . . "" 

irradiated objects. The irraddiated~object~, however, were less bright 
·f . ... . ' ; 

as compared wit~. th~ çoq~~g1~ ~T.6e __ dif.ference .. between control and 50 Gy 

was 2 units and batween control and 100 Gy was 3 units. The 

correlation between the fy~ical bi!ghtneas. and the panel evalustion of . . . .. 
greyness was significant····- .. ( .. 

4 EXPERIMENT ON ROT CONTROL ' . . ... 
' I 

This experiment was carried .. o,.4t as follo.w(l: After harvest the -potató'es 
• • J .,), t , - •. • . 

were artificially infected wi•th a·:. 1000· spores/ml suspensie~ . ot' 
. . :·· ' :.. ,, ·' . 

Fusarium solani. The postharvest. ).rradiation took .plac!! after O, 2, . . . .. . . .... ... 
and 4 weeks storage at 15'C and 85% RH for woundhealing. The doses and 

storage conditions were equal to the experiment on sproutinhibition. 

During storage the commodity were evaluated on: weightloss, rot 

incidence, sprouting and general appearance. 

The results runned parallel with the experiment on sproutinhibition, 

only the percentage of rot was higher due to the extra infection. The 

effect of irradiation dose and postponed treatment on the rot attack 

is given in figures 23 to 28. It provee from these figures that an 



irradiation treatment immediately after harvest increased the 

percentage of decay with : a ro~tstflg dÖ'~e ~1,:-Th~ .!~~e~ ·t ' P.~~c~~~ag~ ... :~c: decay 

was found after .a wo~~dh~·;ii.~~ ~ë~;to.d ~f 2 weeks af ter harvest; Af~er 
a woundh!~ling pertod of 4 weeks r the pareetage decay.~creased aga!n, 

. ,.~ .... , .. - .. . 
probably .. äue to t1ie .. hig.h relative humidity quring this period. 

( 
r· 
V 

: i 

.· 

5 THE WOUNDHEALING 

The results of the microscopical ·investigation of the effects of 
r . 

radiation· on primary suberization are given .in table 5 and on 

secundary suberization (periderm ·formation) ~n table 6. 
. ' 

) 

~ .... ... ~ -··· ...... . ,. , . 

taólè 5: Primary suberization after irra#ation .. . · ... :: "~ \!"' • . . -· 

--------------------------------~~--~~----~~~~-~----~~~-~-~-----------
storage irradiation dose [Gy) 
[days) 0 . !>" ;- 25 J• .. o : ~: .)0 75 :''····-: 100 

----------------------------------------------------------------------. . 
3 +-

.< 

·. -
5 + +- r t- +- +-
7 + + + + + 

10 ++ +- + +- + 
12 ++ + + +- " +-
14 + 
1 7 ~-.r: • ,:y:fi+i (. 

+ + 
::' .' ~ : ö' "-+)!': ~ .S 0 '; 7. : ~ Ç ' . + +-.,. , ?..:: .. 

··~ ·· +-
19 + ;mir. < ,-u..:+ B .. + ~. ' ... + 
21 + + + +- -h 

--~-~----------------------.. ------~-!.':.. .:'.;~ ;..·.Ç.;,::.. ... _u,:,i_. __ :_ ________ ~---~-------
"' observation is missing ·. -~; ur 

- a no p~r-imary suberization observed 
-: t .7 • slight traces of suberization .. _. .. · 

+ ~ one cell suberized 
++ "' two cells suberized 

; · . . t :~ 

Table 5 :;howes that subert~at ,i~n-: ~as ,} g~)..ayed·1 by irradiat ion, 
but not prevented. However, there was a tendency that primary 
suberization was limited by doses higher than 50 Gy. 

'.' ,• <::.: .. :. 

i } .; : .:. .. :.: i:.(- ~: !i .. . 

• \ - ~".!.' ·: 

' '· '' • ~- _t:, :! :: f} _: ';' ~- f: . • I . - S .1 ';, ) :1 · _,. 

.•. 
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o(. • ; •• ~):! l:: . ..L._ 
-:.. } :.:.. ; • . t f ; ?. ' . . .... '. •# 

tablG 6: Wound peridem format~?.n (s~çur.tdtrY ·. suberization) 
. ~ ~---~~~~-~--~~-------------~--~-------------------------------
' storage , · · · · f!rrádiéid~n do~é [Gy} 

' (days) _ , •... , 0 25 1 <s~>' 50 ·; 1 75 100 
~-------~---~-------~-----------------~-----------------~------------' 0 p ·ö .... 3 :: .•'! : :.• .. :rl: •' . 0 0 

5 0 0 0 0 0 
7 0 1 0 0 Q 

10 3 1 1 2 1 
12 , 3 ... , .. .. . , (l .. 1 0 1• 
14 . ..... .,3, . . .. . .. 2 1 1 1 

( · 

17 . 4 ,·, ' . i . 2 1 1 
19 , ,, . , 5 ' ;, ; • ; /1! ) 2 ;.: 1 •. i i ·: , 1 . 0 ', 0 
21 . 7 2 1 1 l 

------------------------------------~--------~------------------~~----• observation is mi:Jsing ~- · ' ' , r, 

1, 2, 3 etc nw:ober of cèll layër s rormed· 
~ ; ·. 

Table 6 showed that wound periderM formation (secundary suberization) 

was delayed or preveneed by increaatng radiation. With doses over 25 

Gy no real wound periderm formation had taken place. 

6 CONCLUSIONS 
Î 

From· the results of these experiments the fol-lowing 

preliminary conclutions ·can be dräwn: ' : 

- An irradiation treatme~~ .wi.t.hin two weeks after··harvest g!ves the 

best results concerning sproutinhibitio~! and rot incidenc~. 
i· ! ·-· 

In the beginning of the dorman'cy pertod ·a lower irradiation dose é·an 

be used. 
..> .. 

- An irradiation trestment increases the sucrose content and reduces 

the vitamin C retention'; .-· ralated .. t?. ,the t· tl~se: These effects level . 
, ... _ •• •• 0 .. • 0 

off during storage. ~ : :- . t .· , : . \ . .. ": -\ .: .. 

- The sweetness and greyness of boiled potatoes increased 

significantly by an irradiation treatment, related to the dose. 

- The effect of woundhealing and contamination with Fusarium on the 

results needs more study. 

B INGREDIENTS 

The effect of gamma irradiation and ethylene oxide fumigation on the 

microflora of dry slices of ginger and ground red pepper, and on the 

volatile oil content of ginger was investigated. Ginger as wel! as red 

pepper were produced in Vietnam. 
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...... .~ .. 

Ginger and red pepper we re highly contaminated ·~ .: In bo.th' î(ind of spiè'i~s 
. ·x:- . . . - . . . ... 

the aerobic mesophUic colony count reached {~I:ca . 10 to. 8 cfu/g. ·· ·· 

The predominant microflora of ginger consisted mafnly 'óë' E~terobacter 
cloacae ~-~d Enterobacter agglomerans. The microflora of red pepper 

consisted mainly ·of aerobic spore- forming bacteria such as B. 

licheniformis, B. sublilis and B. pumilus. 

For ginger, fumigation resulted in 4 log cycles reduction of the 

aerobic mesophilic colony count and a radlation dose of 6 and 10 kGy 

in 3, resp. c. 5 log cycles. For red pepper fumigation resulted in 3 

~og cycles reduction of the aerobic mesophilic colony count and a 

,. , . 

. -~adfation dose of 6 -:'.nd 10 kGy in approx. 4, resp. more than 7 log cycles 

reductions. Fumi.gation of _"tèd . pepper did not reduce effectively the·· 

mierobi al population to an in ' th~-:··!ip :fè~ , trade required final level of 

10 to 4 cfu/g. 

It was found that the microflora of· fuwi'gated ginger consisted mainly 

·of Enterobacter agglomerans, followed by B. megaterium. Irradiated 

ginger compromised mostly of B. megaterium. The microflora of red 
• - ... . - ''• '\ .0 tl .• • i# · •• 

pepper after fumigation cónslsteëi ·main!y of B. licheniformis and B. 

sublilis and after irradiation of B. licheniformis and B. pumilus, 

followed by B. firmus. 

The irradiation trestment with a dose of 10 kGy as well as the 

fumigation treatment did not significantly change the volatile oil 

content of dry sliced ginger 

C INTERNATIONAL COOPERATION 

in the frame work of the International Facility of Food Irradiation 

Technology (IFFIT) project two scientific fellows from the Food 

Irradiation Departmen~ of the Centre des Sciences de la Technologie 

Nuclear (CSTN) in Algeria and one fellow from the Vietnam National 

Atomie Energy Institute join the potato project for training and to 

set up equal experiments under local conditions in their own countries. 

1 . 
D FIGURES ::~~<t~. . 
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~~~~~~~~ 3.0 8.0 9.0 12.0 1!1.0 18.0 21.0 

Stora~ tJ• aftil' JrrldJatJon {wtkf] 
Figure 1. Average we1ght loss +/- SE of 3 'samples of 50 potatoes, 
post harvest irrad 1 ated a tter 2 . · waë~s j ~.tg~.~~e at 1!5.:.c. 8!51 RH and than 
stared at 10'C, ~51 RH. 
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11.0 )I I( JrradJatlon dost 0 Gy. 
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e e Irradiation dost 25 Gy 
A A JrradJation dost 50 Gy 

• irradiatJon dost 75 Gy 

" e JrradJation dost 100 Gy ,. .. 
I • ' . • t . 

:~ .· ' · , 

3.0 8.0 9.0 12.0 1!1.0 18.0 21.0 

Storag~ U• after JrradJatlon {Iiet/cs} 

F1gure 2 : Average we1ght loss +/- SE of 3 samples of 50 potatoes, 
post harvest 1rrad1ated after 2 weeks starage at 15'C, 851 RH and than 
stared at 20'C, 851 RH . 
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0 e JrradJatJon do!l 25 Gy 
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e I lrr&dJatJon dost 100 Gy 

.· 
.". ·:I . Stcragt tJIIt after JrradJatJon {~teelcsl 

Figure ., ; Average sprout percentage +/- SE of 3 samples of 50 potatoes, 
post harvest irradiated after 0 weeks starage at 1e·c. 85~ AH and than 
stared at iO'C, 85~ AH. 

l4 K JrradJatJon dose 0 Gy 
0 e JrradJatJon dose 25 Gy 
6 • irradJatJon dose 50 Gy 

lrradJatJon dose 75 Gy 
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Staragt tJ• aftef' JrradJatlon {wee/es} . . 
Figur s 4 : Average spro';lt pe_rce.ntaQ,ft~ ·~/..-.: SE of 3 samples ·of 50 potatoes, 
post harvest 1r~ad1ated after 2 weeks storaoe at 15'~ 85~ AH and than 
stored at 10'C, 85~ AH . 
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Figura 5 ; Average sprout percentage +/- SE of 3 samples of 50 potatoes, 
post harvest 1rrad1atad aftar 4 weeks starage at 15'C, 85• RH and than 
stared at 10'C, 85• RH. 
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Starage tJ11 after JrradJatJon {~!ks/ 

Figure ·7; Average sprout percentage +/~ SE ar 3 samples of 50 potatoes, 
post harvest 1rradiated after 0 weeks storsge at 15'C, 85~ RH and than 
stared at 20'C, es~ RH. 

)f IC Jrradiat1on dose 0 Gy 
e e irradJatJon dose 25 Gy 
b • Jrradiation dose 50 Gy 

JrradJatJon dose 75 Gy 
el 1!1 irradJatJon dost 100 Gy 

,.. 

18 21 

Starage tJ11 after Jrr!d1at1on .{weeks/ 
Figure 8 Average sprout percentag~ ~·~~ sE~ af :.J samples of 50 potatoes, 
post harvest irradiated .alter 2 weeks ~torogc at t~·c, a~~ RH and than 
stored at 20'C, 85~ RH. 
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11 I . JrriCfJnJGn doR 100 61 

9 12 15 18 21 

Storag~ tl• alttl' lrradlatJon (weks} 

F1gure 9 Average sprout perce"t~ge +/- SE of 3 samples of 50 potatoes, 
post harvest 1rrad1ated ·after 4 weeks starage at 1e·c. ee• RH and than 
stared at 20'C, ee• RH. 
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storag~ U• tltfl' lrrlditUon (llftlcs} 

F1gure 10 : Average sprout percentagtt +/ t SE·~ot ;· 3 samples of 50 potatoes, 
post harvest 1rrad1ated a'ter e weeks s~or~ge at 1e·c. ·ee• RH and than 
stared at 20'C, ee• RH. 
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F1gure1l : Average glucose content +/-SE ot ~ !amples ot 10 potatoes, 
post harvest 1rrad1ated atter 2 weeks starage at t~·c, 8~1 RH and than 
stared at tO'C, 8~1 RH. 

. .. 
.... :~~ 

~------~~------~~------~~--~--~~----~~------~~------~~-"· ~ . · t2t0 ·· ... tS.O 18.0 21.0 

Staragt tJ• afttt" 1rr1<111Uon (tiHksJ 
I . . 

F1gure 14 : Average ~lucose content +/- SE ot ~ ~ samplee ot 10 potatoe~ .. ' . ' 

post harvest 1rrad1ated atter 2 wee~s itor~ge ,at i~'C,· 8~1 RH and than : 
.~ •, . 

stared at 20'~ 861 RH. •· · 

~ 

\. f 
I 

~ 

k ' 

~ 
• f V. .:·~'!'.-'"; 

:.J ·: . 
.. 



3 
~ 
Q ... 
~ 
~ 

:s: 
QJ 
111 
Q ... 
~ 
~ 

0. 

o. 

0. 

0. 

·c· 
,.i:.;_ 

. ., .. / 

... , 

· ·: -~·· ........ 

3.0 8.0 
_ .. , 

- 18 -

,. 
~ 

6 

~ 

. . . 

I( 

e 
6 
~ 

I! 

I 

' 

Jrrad1atJon dost 0 ~y 
Jrradlatlon dOSI ~ Gy 
JrradJatJon dose 50 "G:t 
lrradJatlon .. dose " "·'{y 
lrradJaÜÓn dose 100 Gy 

9.0 12.0 15.0 18.0 21.0 

• .. ~ Staragt tJ• aftil' JrradJatJon {wek!} 

F1gure 1' : Average f~uctose co~ten~ _f/~ SE of ~ samples of 10 potatoes, 
post harvest 1rrad1ated after 2 weeks starage at 1~'C, se~ RH and than 
stared at 10'C, se~ AH. 
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Figure 16 : Average fructose ·ca~:e'1~. ~1,7. S~ o~. !5 samples of 10 potatoes, 
post harvast 1rrad1ated after-·2 -weeks storag~ at 15'C, 85~ AH and than 
stared at 20'C, 85~ AH. 
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Figure 23: Average rot percentage +/- SE of 3 samples of 50 potatoes, infectea 
witn Fusarium Solani, post harvest 1rrad1ated after 0 weeks starage at 
15'C, 85~ RH and than stared at 10 ' C, 85~ RH. 
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Figure25 : Average rot percentage +/- SE of 3 samples of 50 potatoes, infected 
with Fusarium Solan1, post harvest irradiated after 4 weeKs storage at 
15'C, 85~ RH and than stored at 10'C, 85~ RH. 
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F1gure 26 Average rot percentage +/- SE of 3 samples of !50 potatoes, infected 

with Fusar1um Solan1, · post harvest 1rrad1ated after o weeks starage at 
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