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ol b J) oo SLmSY1 ko abine ¢S o8 e oLl 138 OLS
.(wilting or shrivelling)
‘LF.ULJ JKias «(post-harvest water lossh.ad-| day sl Ui de o dazas
¢J> L*;T ke s ¢ (external vapor pressure defiqip;-ﬂé-\ Dl ki 28 Je
il eomol) /e e W S ol i A e 5 5T Jelge S
B A4S gall a2 ST s Lghle e o STES (3,501 oo 2
Sos s dmaidl didal) sudt S 21 OF 5y 5 . (large spherical fruits) . St JSCad!
Lah thicknessileudl ;s o al ¢ Lol L5V 3 (suberisation) s gl O 553
O s s Ul s 3 ool Gl o) 5L AS > e slie ey (3o
DLl s A8 8 gl s 5, S By 33 5l 25 OF 3 (Lai 255D Aas
AL S 095 M e &sb I 0 3128 LS (thick peelsilendl 2l 15
C‘ﬁj Jull Joeww e «(without compromising edible qualit@.ﬁ)\ 839> o
S yhey ol iy ) sadey 45 AW Lehas O] . 5l (citrus speciesy e
thin- ald 2ais) 5,280 Liis (5 2V <8151 0 5S35 oWl A8 Lyl 35 ws (steadily)
(table grapesi Ul e JUAI s Ao sl o) 4o o fS\ (skinned fruits
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Cu’l Emeiny U5 Oloedl Glas 0L (&J5 e 3305 .(Ben Yehoshua, 1987)
(Ul Cho s LS) eVl

dy S g 3y hadll Ol pelt i ) Sl a5 (V,0)
Quality Deterioration of Fresh Produce: Fungal and Bacterial Pathogens

J.:_.pLé\ Slas g olud comus 428y olLSS HT (fungi) by Jeall uss
I o o 8150, oy Lad Wl praomns 10 5 5Ll iy L Ul
Ols gl et Gl a3 (Js gl ey Sl padl Lot L Lol
MTWJ.:%&TA\ 9l oy i 5 3155 e ¢ JWI oo okl Y
(Beattieet al, 1989; Coategni>Ul o sde |3 0 &l gl juadly a1 0l ol 2
e oo Ll V;Ja.u Jaa3 s €t al.,, 1995; Dennis, 1983; Snowdon, 1990; 1991)
T 150 o) oMall el s gl e Sel) Ll RN
C‘ﬁj obs «JL s e .(wounds or sites of physidogical injuiy- 5) seud!
(blue sl ity + 5,50 & el g sl s g;*.Jl (penicillium spp.){zM/
s L 2 4S9l oo a8 g Ll Lol and green mould infections)
i o L Bl psl e s, 2 (classic wound pathogens) ki CJJ_’.QU
(majority of iwlSJl el el rx_la.’l e olie G)Ua.&l ol G.ul\j (k2 ;. 2)
5995 (5 -2a)) uddt § dleacll 454540 5219 41 |28 potential pathogens)
i3S 4B 5 @oxlly uldl 3 (antimicrobial compoundspl s Sl 33Lall LS
.(sufficient protection)
(natural o)l lsedl M5 o J smut Ol pall sy Cla.w A3
S 43 . (lenticels) drwdall bl 5 (stomata), ;a2 lal e openings)
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3 bsmle it L) LSl e Al de gag ST 0l G311 B b LSl
i e (STt rotting: speciegye Ll paal) dudl 5 53 = L doall s
(free 1 e Ul 5 5 55 (warmth) el e Lslldl o5 oVt 35 . (Erwinia) Lo g Y/
Sy (g « publadl i (J gl jaxtuds 5o 0T LS - Ss cwater)
CJL" O3 e 8yeS OLiaS oda =53 .(lenticels) dwdall loed| S -1
(macerate theci;\t_g LoV ks Je oS gﬂ\ (extra cellular enzymes)M-|
¢ opand Ll dae YIG 2SO o4 (soft rots)endl paadl co bz EL?T tissues)
(highly unpleasant off-odor;)\_;- 4_@.,\)5 Cﬂ” o ‘_.;J\j ((saprophytic bacteria)
.(Lund, 1983)
(direct ,ald1 Bl sVt e c o (4 Jaall Wl el e Jl8 e Sy
Sl el oda cple JSoy il o o lall J gastt (5 ,23) uUL penetration)
o8 gt 6w U3 Ll A oy 35 (Lols JSLEL Sle 5, Y
eI s o AV & (remain quiescengSlu a5 Sy ¢ sLad|
S Bt o ST 3 1S 5 AU o (6 el e LgSE )
3 05! @ (= initial pathogen development Lz ool u_s;w L}_wtfw
cwuuﬁu jujw\&wq_gswlc.@caj TSV I LY PP
(Colletotrichum el 1 ) gce/ 5 5l (aj_(u}g‘lj.(//j .(Swinburne, 1983).51 54\
4S15al e sde 3 8Ll s S A ds J_@.la.u L& > ¢ gloeosporioides)
i oW RS e Do gadl o0, Y .(papaya) L\ 5 sEU e a5 gl
!5 (lens-shaped lesions sunkeg)Ss (§ dwdall 4,555 Sl& o P FEPLIAY
(salmon-colored sporing (J_.o-i) Ol O biws >S50, us
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iplie f.(ab,cj (Colletotrichum mu$eé;uf (:j_(ujujjﬂ/ ) Structures)
(quiescent{;SLu LS),L# (Botrytis cinered ¢ vy et ol yglas 435 (Gl e
& 5 (strawberriesfd o1 a0 &« JU s (Ao caS1 53l 2 m e behavior)
by dt 4o (u =9 (germinate)=—.5 Hla ;Y (fungal sporesi; a2l («.;\J_;.-\
Ogdn (a5 G 5kl LSWI (3 ((hyphaekl—asll ¢ ladll) £ Ll
S o2 A skt 055 W8 Lu L>=...a; LS a5 s (symptom Iessb'p\f-i
L e ol B b ot Lt a5y Ll 5 a8l aniny M Ly o
.;Y C e 5 (atj IMs U3 &ug s «(grey, sporulating mycelium)
s S 5 (superficial) e, doda o (62800 bl o) ol a5 a3
(blemished —i_alall (g AUl Cally o5 2l1 5 glaal) & 5, S 2y lE A5 55
o2 e e 3Ue g L) SUis ubUal dela) . loeial) appearance)
((black  scurf)els ool 3, 2@)) iy ol (o s Jio ¢(skin diseases),Ald|
(black  dot)sls o1 LLaiadl s (Rhizoctonia solar)i%,.{)/j_w LssS55 D
dmwldl 5,08 (4, dl s (Colletotrichum coccodew)jfj{ﬁj_ﬁv@%}jﬂ/)
< %15 (Helminthosporium soIanQ;:’)/j_w r:ﬁ)j,._w&/,igmé,.//) (sliver scurf)
a5 L;:S\ 5 (streptomyces scabiegh..(Ke/ o 420,20 ¥/ (cOMMon scabgw\

@J‘ Jodla L} SJ‘J—;‘ CJL_;:J.) tL.&S)! S (tubers)c)U).,\_S\ ‘J_LG :\.Qﬂuj_.l&s
.(Snowdon. 19915 ;=L

-0

ER W FEACK PPN P ERCN S HIEPRIN FUSKIR SRR (S0

Gl Led byl ity a8t il ol ¢ calid . 2l el s g g (3 Lol daayy
Lgakanad (Jl ol Aoy ¢ 8aliz 51, Ol ys o SSE1 gedl e L,k
‘M&J%Mﬁ-comﬂwcﬂﬁb‘ﬁ Ol sde (3 e
ot U o e 7Y ) e e 5l ol i slay S
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e J\PTQA J&;J.;L, oL'pr.\ e dae djj Sl g OB JS\ .(B. cinerea), .
iz g dage (B. Cinered Lyiow SO « JE e Jo g cade g sliadlon oy |3
ez ¢(cool temperate cllmates).).::d.\ 83 )Ll s Ll L} &3a g:_i\ J.:,A_é! Q iols
(Botryodiplodia  theobromae Lo s s o' L sl 4 75 g g:__Sl Sodall s
A1) B (33, das 051 55 (Aspergillus niger),zey  pudis e Y
ol Lol iels cllee e sdy L ol ¢ S5 45
(Alternaria L)Ly, ¥/ pam Hlall Olasdl o |15 Lads o55 43 (UL foew
(off-flavoured juice)iysé yo b =515 2 s 5] J) (delay) o)) Srot)
(certain cell walliae WM Of,ad il olc 5] 5 5> 9 O) .(Patrick and Hill, 1959)
Rh|zopusw¢jﬁ)}/ty\ JU e e cdaae uLpJ.: u"’ degrading enzymes)
S8 dm o LJal! el (continuing softenmg)M LML e L8 SPP.
.(Harperet al, 1972)(,.:.1*:3\ ides o adll

Al joll) 3) N1 g G o gl YD e ) Sl 83 g 925 (V1)

6 Quality Deterioration of fresh Produce: Physiological Disorders and
physical injury

Physiological Disorders &= ¢ gl YY) (V,1,))
Sy i Uall ool 5 5t Goud L O35 A 5 s YD Y
LS ool gl ey Sl Y s 0555 055 . L2V U e
) B e L) ol gall s 055 5 51 (YD) O3lall 01 5 puke Je
LU oS T Al e 53l 350 oy Je () S8 T 2l
oy ey Lol 5153 1ie s 5 jmaze Lol e Y1 0585 U5 . (atmosphere composition)
e ok 3 dplize (2110585 Il 6 ey € e petie g5 3 ne D
0+ e \,..S [(differing underlying causes)alll Lasdl Ol ol I Y



sl dludr (383 531 M55 YSA

Loge 055 Y U8 g o ) dmdandl ZoedW e 5 gt Aol (21,2 Y)
s i Ul ol Gy g B U3 LeSU s ¢ pimnannn d st OLS 13 .
<YM e VI pbp s (el e o) (visual  disfigurement)s el 4 5 szl)
(invasion by <l el 5538 5T @l ,olb Ll Glowll L6 Lo o) gl
(cultivar) Caall s sLadl |3 Lo J‘y—L s 1B oYM s, O] .pathogens)
(stage of ripenesg}.a:ll 5 »f V! A o o (gl
i ol ol y Cinio i 58 ) cdale 3502 ¢ (350 05 R ¢ 5 O)
(nutritional &;).l_;m Ol st s oS gy &;T = .(field symptoms)
Sl o gl s STy oladl L3 i ol onl & ud 415 imbalances)
el 3 s dadl ol eoal asloladt aa b 52 <1 (ol el ) sebs
(Cell wall LM O ydr L3 e dladlsdl 3 L‘,,@,a \:y NSVITRP U SWNILN PV
Y cade el ol _— & "bitter pit" 3 11 ) 52l g cu Lzt JEl . stability)
(5 ,-241) L e 1S (3 (hard, sunken brown pitg)3le i dlwoy 40 50
(slightly bitter taste}laww 5, ; 3ol SJ.'?T:.\\ i 055 c;\:’-b)
jaguU,»atwuM@\yﬂ&gﬁaymwy@bémsu
3T el 21 Ly 2 AN 8 3 s 5 e Az
3] ¢ (Post-harvest heat treatments)ed-| Joxy dulll L& 4 ) 2 oMalacll (5 20l
— o C‘J"j L 2543, (uneven fruit ripeninggcall o) sl e 5 (G -2201) A
(Mild el dezedl oy (fresh consumptior&J‘Ua.H I siae a5
L“gi e ¢« J—adl (parsnip) @) u_éjn)\v_é-\ JU o e (freezing)
50 e (6 ok Lol Slgins 21 <S5l g o) @lans wdazs Y (-
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(membrane rupturé)_ &N 558 J) s ge LSS |l Laeld ol 5l 055
Sl (defrosting)clij\ ezl L (tissue collapseskensV! C.laé L?JL:SQJ
Lj_:pj J_ET ol adl ol 5 . (Unacceptable textural changéb).as ,.& galjé Ol s
Mé:lﬂ.;_w&s;\_nji/j ;LL\LS}_:;J_:HG:_;UL}O}_QLM_& cSlg
15 (sweet corny o Ad15,001 5 (peas)Y LIl c JUL fow e I3l
bl S8, (carrots)&}};w o5y bl (parsnips)
(freezing ded! ) o 18 jealay L\;- c.:ﬂ‘j (chilling injury) &, ) 40
(Saltveit 5 il dazedl 5,0 o A )3 B 50 51 A1 Ol j3 e Gut U5 5 cinjury)
.and Marries, 1990) (well above freezing point)
(subtropical)as! s 4 5 (tropical commoditiesks! s w Y el
upw\@a\_@jﬁ>ﬁjy¢;)g (Ao, ) ciios daey cils e
Jemisy Ao 2 5 don Wl ol gy BLesYI o (chilling: sensitivity)
& oLl 5 (surface pittingusdadl 24|y (water soakingjslll ) 2! u.‘ab_c—;})\
i3 432l (failure to ripen)c_;a.dl Lg J=2d1y (internal discolorationl;b'-\.)_!\
JHdly aadl) el A LWiasl ) (accelerated  senescenés) ,—.Ji 5 L
Sl gt ) il 3] o ) CB}#W\jdb\ﬁiﬂ\OﬁYﬁj.(decay
—A e S8 > ol s ke (non-chilling levels)g 315 ) >~ 8 3 )1 > dx o
355 4,6 (Irish potatoesfodd Y1 blUall 0455 (so\’ P PPV N (so )
(Burton, (reversible low temperature sweetirighas! 5,1 4| &l )3 (3 i)
el ol tUmS JSlis == gﬂ\ (reducing sugars) ysll ol Sl Cod .1989)
.(fszw Vst Y el )
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ST U 03 005 Sl oSV a8 iU e 3 g 032 213
4z ¢ (poorly ventilated stores) sg! 4w O3 3 JU Joew Ao ¢ 0 90 ,STN
cdJle 5 > ol 5o 3 - (respiratory disordershuadl &Y Mee VI (3 Sl oy
dezals Ay ¢ malie b Flin gt ) STl s Jpnad] iS5 635
FS1e bl e (JUl o e pelarais ¢ ol gl Je 21,2 Y
(pale Ll ooy bl oL 3yl 3 0555 45 Lery (black centrells g
O3 5T Ao ehiny Lo ) oY e - Ll Gl s .midribs)
A5 ¢ dmendy! BTy ST L;L; 33U ) s (internal browning)?ié-b s
(alcoholic fermentation);!j;;(f& Sl ‘J->~ L2ill oSy Sl s 533
(U Jo (Anb cdidiz fooll O gs > Las (off-odors) dgy S il s s
Loy cnmenSTEN o 81 J] Joss Lo ol g il Bl Jamy Jooess
S sas i | 13] L e Ty U8y ciwludlsuots 5 14 ubUall 0 4S5
craald E LSO 5 5 S gl w5 A e (3T ) Cponen S
bl 3 (soft-rotting)ﬁ.c-w\
AN ot 33l gl il 5 4S5l (3 Lll 2l eV e (ke (550
OIS 5 uce) s (russet spotting) szal! ca..J\ WY 2 Jei3 s (Kader, 1985)
Y e ssel 9Tl L sl das i (35 (05U 3 0 e ST
O+ 5 (phenolic contentl;l gewl it j:.s‘-t_; s (phenylalanine ammonium lyses (PAL))
3oy sl Gublall 3 oY il 2 by oYU B (pisatin) (bl
bitter (4=3Y) 3 ,» 455 (phenolic isocoumarin) sxdll s 5le 5 g V1 Jamy )54
.(beetroot) el ¢ juelddl (35 M S Sl o> o) LS flavor
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AP L l.\_l.).ﬁ 5302l 5, =Y oYMV e sue 4L.43\ cHAlay
o e e LYY S5 LSl s Bl - )ls s o1y e 50
.(Snowdon, 1990, 1991) 55 srsl S (3 <l plall
Physical Injury &34 7! & 5 2V (V,1,Y)

s i sUall ol i) i}n o ruzj (724D Sl &3V
e 3 A gl 558 0555 03 gl e I 5, L1 B o L3
ol el (3 s Sl] 3 Al 3,5L0 S5 UV oy S0 ¢ ol
5 e 553 a8 sladt iy e 0l 8 e S0 Al J > B g 4l oda s
(compromises ) gl c__.\\ 33 g u.oJ_:: RSUPEANNE IV Cj}-\ L i‘@j

3 oyl CL:ll L\ 5 CJJ.;.-‘ Eoud U3 e 55 .the qualily of the produce)

(pre mature ;S 12091 J] (633 45 (ko V1 215D o) 5 01 s Ll il
el )3l CL.JJJSJ.! C,AJ\ 1 yellowing)

3 e (J gl sla e e o o 6T 3 AL 51 75 A a3
(post-harvest sluad-| day Le J gl s 5o JI J-ad (3 (insect injuris)e |
gl £ o (stem endpddt Ll I e b kil (s 23S 535 handling)
(poor packaging&_wj\ u..l;d\ oy I3 .(Mother planq;})\ ey o J)..aé\
Gl 515291 51 (sharp edgespldt Ol sl 4 ) i e SLse
« (pineapple crownsgru\_?\f‘ﬁl L) J.gtST U o Je (5,9l RN
1 (lack of paddingX/jLi.a-) U s S Ay sy (graze)?..d\j Ly )
L Jj_.a_é\ i L} ey L2 (under filling of cartons)) o5 ,SJ1 e ds ?UJ,.>~
51 «(dropping) b siudl :ye (bruises)oled Sy iddl dst U5 .J ! j/&w\
Ll olginns JI J ya| 2. 3] (compression bruisingleia_al ids &ds

&d£ 5 .(packs are over filledy! gl ¢ s ERIP )Y REswe 4l (stacked too high)
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(internal bruising)glﬁ-l.x_il ol s ublalidelews (§ (wastagesisl g
S Yo 55 O] .(Balls et al., 1982)) 5luly oyl o LT udoladl o,
g (63 FL 5 WY oy 8 e iy ¢ 5 o 3Uall Jonol e
J3a! 0585 Ledie Lol 5 253200 wl ST (rough handling) 231 J 51l
(picked-over' by -SLy3ll |3 e jLasY1y J el 9\.;&} (Ioose)r&.e-g by e

.potential customer)

SN g al sl g pglal) 0 N g) puadl g 48T 41 B3 g B LIS (V, V)
How Quality of Fruits and Vegetables is Measured: Appearance,
Texture and Flavour

Ontruduction 4sdds (V,V, )
o5 Elin 53 5o Olaial 33l s3T5 5t o35 431 50 65,20l (10
sy KL:}Li.o c“.a_.U o CJ'UQJ! SN @j.wj J 322 (optimal quality)
ﬁwwM\Oﬁw\Q&b)mo\db,w\yt;\wujjx
PN CJb- cJUl Jome oo sl e LuwMubul\ua»Cu»
J= e L..'p)r- (air freighted)cs 3= J Jl de s sl AWl ool CL:;
30 old g Y ol 52 Sk . (overseas)ludl sl 5 e 315l s !
Gyl bl Uy eld g o 51 L s iy gl Sl
bo by il bl i s pd) ol Ll o cBale
(retail supply 455l C‘*““ S| IS % ﬂ (quality control stafffs 44
lda a5 (importers and distibution centr&sljj:)\ 351 05 095, 54) componies)
J=5 e i3 5l (due diligencel ;U1 ol IV ols o) e ey (Lellh) ey

3 ¢~ 53 (packging line}adl s -ys C"‘“U eole (=D Jye o253
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31 S 5l ol 3 e (shelf-life rooms)is sl Lty - 5l G, 8
ore 85 e gl 83 g i e @ s A5l il 8 il Jlgel U
8 e 5 oLl e 11 Cma el b ) Sl 328 oy (601 )
(commodity specific evaluation sheeis)fﬂr.w_woljwwu Al 5
Il 3 55 oyl s (archived)cicd )l (3 a5y Sleo L dols
SEN e S Loy dlaxdtt 5o 3 ) IS ;a1 51 ) ULas S (shelf-life  test)
Lo a5 A il i) (action to be taken promptiydls-Lall cols! Y|
ln cSl8 15) &5 el )l comebackes! o l)leza¥loda 5535 Lgzdlaey
&l 300 . (produce left the suppliet), 51! -\ C‘“U T Ao cid- 43 Sl
LSl 3 d) Ll CiSS b alall Isb Lme lntie 55 213,801
« (temporal patterns in qualitgp s->1) 43 511 LU (Laadt ol b, Leg)
SVl jhas ds G e Jie O BT G Ll (S
LS 5y o] 3301 501 50 o Ui ¢ S s S 2l
Ols g g2l Cio s ud. not really feasible)s sl 13 ‘J_A‘ i Ua)l lsell
1olazel Zom Ul o lomml) dmSleos 5 Lo 300 ) 20 o s\
(Polderdijk Ludall losV1 3 Azl Jol sally LIl 53541 Jolse o0 S e
Jad s 3 CL?;;S\ s J3 > L;T = ¢etal, 1998) (scientific literature)
339> el e 3 (inherent variability)d_wi:l\ Y g AL u»\_wb \,_4
B O 3] o s A all 3 28 o) pdiend I 2 Ol ekl 5 o151
LM YIOLs el S iy Al s pdy 3l oy LSk yaSladl o s
Szl oo ig Cio JS 01 ¢ e JShs ¢ pm Jool STl (3 2 30
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e Gl i) i g e V1 0555 0 et LaS L ey
S5 cadey ¢ olmal) B edieradl @l Y1 e 12 ol « LS
ol e 8, olis & o Lgaldsen)
purees (1 Jlaall (JUL o Ao cdanall ololl e 28 3
JSliw J‘S‘u"ﬁ“‘; RRN (5J_est! ol (chopped canned)dall Laledll lsell
! an e ol 3 Jeolt Ll Lk G35 (ol bl oledies)
535 Do oLl O ya Laf plaza¥y 5 ) vt Laad <l ol e s
(top quality raw & o1 LI\ o LS e V) == Y (top quality products)
3 ianl 5 Y P ot g wld e 5,0l OB cade s cingredients)
A jllall ol plad 3 g s dsliall Lo
Appearance y&l) (V,V,Y)
Colour 0 sl!
Jeo S 3 O U1 W3 (Francis, 1980))3AAY ale uudl b o 2l
(fresh produce iUl Jc_.aLé! ielp S .(hortiultural cropsistu!
(produce- specific colouf_.as clotie ()lj_ﬁ )l s Q\jﬁ <> ¢J industry)
odn .aS1 ol o 38 dMp 51 @2y gl & sdeluel) s matching charts)
(for training  Cpah 3 1 o)l 3 pllSwe M gy s, ol >l
ol t\JJ Olasy A3 (larger pack houses). SV Ll OSLJ & -personnel)
ol el (o (photoelectric techniques)sl U1 45 5]l (BJ'_@.?-;})!)
J_?T R .J_“e;})l e ol O Lg (sort strongly coloured products) s-J!
oo pldseuly Ol iy (dsle daway «(research purposedy! u,b\,é—;})\
L se Aol gy dnall L_Ei) surface colour difference metégla.Ji O slJ1 B 5 5
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ol (instruments)sj'_@.q-%))\ R @.’Jl lia 2 .(minolta or hunterzs o
Cj.;d\ Jolae = -(reflected from the surfac@:_:l\ CL“ e Sl s )
u_,))b §=U/;»3 e l:Lq:.c\ (standard dataj..Ld ULy v.\a;d (output is processed)
(hue) O s C)J.:J o S alael (Jll Jome e ¢ (tri-stimulus system)s LY
3 Apola M (e 51 051 3:Ls) 553) B,y (chroma)o s W1 dBLS 5l slis
Sy b el U e BN O Gan Il g am as cial 2l (lightness)(o 5 Ul
(spot & lall odg ol O U1 WL 392l el O] .(Minolta. Ltd, 1994)
e C__l\ ol el (lack of uniformity)(aua:;l ¢ s colour measurement)
NolS vl Uiz Lo gr (3 52e o 51 8L 039 0555 06 ¢ JULY o e
AT e ek Bl
External and Internal defects &Il g der 3| & gl
(6 -aal) )| ola g 25 | (visual defects)y el o sl g
oS JS iy il ol (3 2391 0 UL, & I i (skin - blemishes)
fed SIS 15) J gaastl slay) oS5 (manual operatorgk sy Joais Jles dacl 5
(set quality 55 931 olal f_z;j 53R Acudl e STl g2l Jasl —
s wlzd (commercial applications) )lxdl wladadl 22 J> o .standards)
plall yam pds (JU Jow e (machine visionlJY1 4,5 )) 5
Ul J =) «machine vision-based sortidgl¥1 43 ) e dazall Caall
bzl s (green, black or unpeeled tubesg)iill .= o £15 gl g ol
O g 3 g2 9 Jadoed Luu fedseidl 3o oIl A3y yhall . (larke, 1996)xaxl) suall
By JS oo gl o e by wlall ga ¢ QLS s s daml) (15
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JewSs (pack line)izadl s 10 (reguler intervalsfekize <l b § wlue 1)y
LS O g 34 s sl (cautation)iy s\ 5 ¢ i 54 99 ‘d)jx&gisﬁj
Texture a5l (V,V,¥)
Firmness &ual!
(textural sl ols 3 Ao ;L5 Ol e S (=l s
(relatively easy to measuref,,._%: ‘f_,s\' ol Ao ng S properties)
b e cJL Jore e Lo iy L’J_..a; Ll s > .mechanically)
) g laiall e slall 1 Lo (flaccid) 5>, 5! (shrivelled) Sl ==l
5230 (s Of o ﬁ.cJJL, (el @il Al i ,b (light manual pressure)
el @il 5 S 3 AL ¢ (highly subjective .S dx )b oo! 73! el
(penetrometen)s) z Y1 L3 e plddal 2 Ls:y_w L2l s G b ST
51 (Magness- Taylor firmness testésplall LesY 5 b5 — ucarbe Slex |
LIS 5 52! SJ'.G,;Y\ ol . .(Effegi penetrometer z>-Y1 L3 L;w..o.’\ Ol
(puncture through a,Lad| f i gSLall 0 e = 5 3,3 4 5llall (total force)
(al.ba_wp (standard deptr‘L)?NL} G- _J| given portion of the fruit or vegetables)
INs e YV el o] S (standard diameter probg) e (g b )l
(flesh firmness Loz (C1) @ Ul Mo Jui 5 Lgie e 5 I3 42 51 ¢ (peel)s 2l
(non-destructive compression testefr_é):aﬂ_é- Lo Losl obﬁ}!}_ﬁ .only)
(penetrometer deviceg)! x| L3 SJ',@:.-T o bl Wl S5 B gl 3
30 b LA (shear instrument%.\aﬁ\ Olae adend . (Macnish et al, 1997)

(L Jor (Ao il 300 (broad  beansld 5ol 5 =Y 51 (tenderness)
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OISi) oo 5 e plate Ay (1) tenderometed 5|, all ,uL5 5lgx
fak gA ll A8 > LS > 4lis (hinged  grids)edvais (4iolie Ol _cad
.(Salunkheet al,1991)(chewing jaws)
£ 51 3 13] . (vibration tests)l jza¥ ol ,Les L) Mu&.c i@.ﬂ
Lebladl 1Sk s ¢ sl NS 45500 Sl g0 ,525 « (tapped sharplyjuss =
3lex] 945 5l gkw 945 elw] Slgax sl (microphone)) o5 S Al 50
WDl Je TgLa.c\ i oda 4 sl Wl bl 25las ) . (piezoelectric sensor)
c)J_@.I»;-T A3 (L;J;'-T J—lse (o o0 (stiffness of the tissuesh_.. ! e
(underlying =15 5L 5081 N1 OF e 0 b S A ps s L)l
Lo LT V) s By die agh s < e 18 ol LY ol physical principles)
3lr (Eshet Biond sb) cotal) L1 ) 8,2 75 )\E il 16 (L) (i
(non-destructive bench tofy <l sl oty S152l) Calie & sdaie LMo Lz
(acoustic d}.«,a_” o e \:Lq:.c-l < (firmalon) O ¢}ls .3 (Q_wl.: firmness tester)
Pl L@\ (pears) s Sl CL&:.H Joo S5l Calz & rnmw resonance)
(technion)0 5% &S ,.% s (the 'Peleg firmness testeiPlall jLusY c:l:) e
(Avoscan)olSewl sl ewly &)l )Lty oo 0o g ysb A& AL WY
UK-based machinary compatyla, ,; (3 e (0LSle) UITES 4 Aol 5
sl e sLeze! (Sinclair International, Norwich ) s LA IS 3 ,2)
4S|4l Caad LJL; BIPESEREY sl 435 . (Peleget al, 1990) -y > C‘u
L}.L:-) (seperate retail categories) =l C_WU 3 e ool ) j.)LSLéS“ S
(&3 926 5 ynd Mo 5 12 ¢ (ready to eat) |S 3ol JUL fos
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Other textural factors & 1 al @ Jul 5
) (universal testing machine&)llal dlelal Lz V1 ol 5gf pdseins
caliz @d S35 el g (Lils Ll (Instron o 5 sl 3,5 Lgas
s oyl ;Lﬂﬂ;.:_? L;:J‘j (strength plant tissue&lLdl dsewsV! 5 8 b 4S
o5l 3 Olue (mealinesgg ,ilall o5 A1) &5 2315 ol (JUA
G pdas O eall Ly oy Lotie uboUladly - Ll 1551 any (3 Ol
(bite sl Ldas 4Ly U3 (force gauges) 8 Lag Lo s (artificial jaws)gr-t;.p
At sy gttt Je ol 8l allas ¢ Jadl JSius ¢ ko 5 action)
o t\}'f})\ o piud 5 . (eating quality)JS;Y\ 53 9% lay Lad Aol 5 23 e
(suitable {wlll iy )l Sloldseaw¥I 3 Lely « sl 3 ¢l oLl il
o Lgalusenal /Lgandas o2 f.b commericial applications)
Flavour 431 (V,V, €)
Taste components Blid) &b 5
iyl ST el 55 g L 5Se ys — O ¢S (sweetness) 1 (510l
ezl L-Yall 5 i) o5 (state of fruit ripenesgpadl - U.p- \ﬂy uja;u:j
JSi 3 il 3N ol ol ol gls3 (3 .(potential shelf-life)
rdé;.a & -(Brix) S ,JL; (total soluble solids (TSI LA el 31 (g 922
Gl A1y A1 BN el gzel) L1 058U g SN ¢ ol gl a5 5
Pl L3N LIS el st ol Sl o gs i))}iu:-ijﬂ 055
! ess .(hydrometer) yo 5 0 ) 5le | (refractometer)e 551 5 JI 5le
s gall SOl datng g ¢ pmadl s el U1 5 5l HLSSY il e IV
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ol el o VI (3 s sl STl o 5 5 . (density of juice),masl! BUS e
3 gl BLYN £ LS 3101 IS ol 53y &cjj ZLL;J\ (near infraredf., 4\
(non-destructived s ;& & oS & o\l oda &) ol & . (SLias) —
.(melons)eleid! fe Jeol 2l 3 Sl ol s L2 method)
Je clie (518 J sl as (titration) s pLally Lo gadd ol &5 cdels diay
t\j_ﬂ == Oles! g jﬁ\._m dea3 . (sodium - hydroxide s, sall LS 5 )l
o= IS5 .(Brix- to- acid ratiosfis gedl JI S I Wl A e olaad
(table graped sUall e 53 93 dagll WLl 1o Lo gadl g A5 LISTN el 5
Al @_’.la.l\ L& (rapid objective methoda ;- 3l y i b Ja 55 Y .quality)
L gl bl aS 1Al 3 gl b s Bugd Ml b il Il e ba e S (bitterness)
tt_la.é 2 ga.&a_,.il do ) (g uledl )Lz oa (sensory evaluatior@,..&-\ o)
o2l ealal 51 A1 eadall Uy oMsvial S sl 3 i Wl ol
L3 oy 5 (phenolic compouds)d sl LS M casle «aus gd astringent
Ll e 55509,S «JUll fww e ¢ (varicus analytical proceduregiliz iJJ< i3 k)
.(high performance liquid chromatography (HPLEJY! Yo gl
Aroma compenents &g 1 &b $s
e dslial daul g L.JL>- (measurement of aramaps! JI L3 <k
& (off-odour) J gall & C;UJ_H e \7.>L¢:.c-\ ¢ (informal basis)L;AUéJﬂé JJLJ
(produce quality J—ols! 555 > sl jd o Lgla> s aMall s b wlee
L“gT) el E1 4l JAE dal gy b.x.Jm il Slul @)l ey 1 4a) .managers)

(gas Ll Ldl & o540 9 S el (headspace 5! u_l:i EEPEFW t\f.d\
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)yl O Sl uu - Sy .(Wehner and  kohler,1992hromatography)
(chemicallyf_:?L:&SS) (objectively) u_l.\e p L}.,L;\ JS—%. (seperated  components)
BJ’_P,-T f\mp (subjectivety)L';b:é! ladnud j (various meansial:z Jlw s
.(odourmetersf! I L3
Sensory evaluation g_g--~~-4-\ ‘.-.-RJ\
O1 ;5 (instrumental tests) ;=YL (5 £ s ol sl d 5 4\..._..«_»
ol 001 i3 o Ul ool 5 gl 0 o L e il s
> (overall quality)alelsJl 5 4 o] etV ol LR el
(sensory evaluatioqzrw;-\ S""‘“‘J‘ éi (use panelsz"rwi-‘ @.“_ix:&\ e
(cartain Luae 53 g2 U ySe & 3 @Sl 3y sliael Coyds o S& . lnmial)
(statistically quantitative fashiorJ}jL.,b-l wS Ld 3 &3 s «quality components)
R (panel)f.:&i G D) S el ;bg.w .(Lawless and Heymann, 1998)
0555 «OSdgll (e @Sl (5 6 Al (35 . (consumer panep_@.w.éﬁ Szl
LY (3 pddeing pellaas g2 5 ((hedonic assessmepf)uass EUydos @il
é@)f“}i%ﬁ)ﬁkjsémg;lw\éﬁ)\.ﬂ\ﬂ%&\@l\j
Leilia) ol s slae] 5 310N sl (o5 5 LA_.«> o @y (g1 £
(in terms M\ij @) &ST oo ol Ll do )3 oo L]
ollasyL o 5y A3 cibluy iUl J.,a\.é-l Cuas & -of personal preference)
3995 xS Jemy 4\ (quality controllerss g1 0 D) sl s il
e eSS (00 il (6 £ uB (U )b.)_; .(single expert taste . o
\j..a_c- Vo r;:_§>;ﬂ\ G ey ¢ ) Q80 9y «(informal taste panels).llas
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G-% & (regular membergyuala e slael 05555 ¥ U8 pdl nis o U1 e
(recent initiatives by retailers)yad-| &5 3>l @A\ SE Ol o ﬁﬂiml\
& 5 plds (standardise) ,lxe o ot e deliall sl aSlell § Aol

(o g3t @) 53531 allas by o sk &y g «SE

Greed) W )l )l o) 80 g e ddls) (VA
Maintaining the Guality of Fresh Produce: Precooling
Introduction dedds (V,A,Y)

(varration ¢ )l 55l G b oM el jam (V, 1) J sl A
(expected shelf-lifeJoas g:l| LM 2] <l b9 in commercial storage conditions)
Ozl ) L(representative fruit & vegetablegliall iyl iy 481 g2l 20
el el s e 4l (prevelence of physical damag(%_.:ajj\) L*;Li}:,é.!l AISY!
G 5 (sheif-life predictionsf el ol ity 152 G ga 43 Il T e
V) QLYY pLld 3 d Ul Jo S g Bl Bl sl gl
o 3 Jel sl edoa e Aol sl Clla s gl e sl 0L cade
o UM LPPIN B 0 P s (I B WISV PP 5. PRCH R NS JPEN X
I L e aly sk el e LY U (o e SL 5N Y
ki) iy poo) wdadl &S 3 25 WUy el (proactive technologiessY! 4z5)
Do\ Bl s Jais Ll LI @13 5891 a5 (perishable commodities
Sl M Stnly) )5 gy Wd 0 . Ui ol o€ J2as g el Ui 2d5
oLy S 4 ylas (most fundamentaliz, L. iJ 41 4a kS (refrigeration dominate
Slad! ua b
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Precooling =l & pdl (V,A,Y)
e Sl sy S5 e gl (field heat) Jad1 5 ) D15Y Godl 431
oy o)Ll Ly Jall sud il Ay oo ol galS Ay slay) by 9,0
(cost to (a1 JSlal) suSlal) LalSHl sy s a2l s oall el 752 (3,08
.(kasmire and Thompson, 1992, Mitchell, 1982hefit ratio)
Room and forced air cooling & @) sl sdly &y pdl 9 & A oy !
L;; sj_.a_é\ Jj_.a_é\ s ¢ (room precooling)3 ,3J g G| Uy, 21 L}
(refrigerated air is blown) ,. 1! ¢/ 5! cg,i ‘l?sj.é .(refrigerated areas .o idla's
I e J sy s ¢ (just below the ceiling) ,&le Caiull ot (horizentally)i.é.’e?
L1 8 ey ((1001) 2,31 el J) e g it s Jiod 53 5 511yl 23T
CUMS\ L, 2y L (to be recycled) , 945 slad (return vent)@_qv)\ s J)
¢t oda 3 ¢ (pressure precoolinglaally Gl A,k o ‘@;.x_u oA
35 JS UM e (along pressure gradienBsiall (3 3 jlae 33,0 el ol Jasay
(lining up stacks jwaze Lo (3 bl wlo, e lda 3a> 5 .(each package)
(pallet loads or individual carton&)s 6 (xil .S Figives ol éi) of containers)
sz is 2 clae Y &l 5 (exhaust fandes d {5 LSA;L>- ool 1S3
e J.&J P RE A PR | =% -(air plenum chambes) s\, e L"gT) £ 5
o2l se Aol g (gaps)le 1 ik 3y ¢ ot SISl 5l lldall Jlesi
IV e e 018301 3 o)Wl sl5dl e cale (flexible baffles)d o 5ol s ]
Crogm s § g Ll (Jga| J g g Ol gally cLale Y (holes) oo
(BN A0 3 ot e e ) ) e el
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Hydrocooling (W) 4y !
Lot Jool1 1ol (e S 15 S 5,1, S sl sdl e Sl oL
i .(hydrcooling)gu\ Aoyl %gT (flowing cold Water)%gju,-\ Syl U Sl
143 43,8 4, (cooling efficiency)y ol 5L Py g £ U1 &S > -0 a5l
Mfwufﬁuj «(bulk bins)i e sﬂgca\yg@udjﬁ\ Ay o
(stem vegetable).edd| ol 5 a5l Bl JSie Ly lall odim pdses . i dadl
Ay 588 Y el ebladall Joo ¢ S1pl Jmnys 3,501 )yl e 3805
Ao U OY Sl Ul L e e iyl odg Jusl R 2
bl Sl Ul s 3,8 i sy« (01 VL Bl bl nd ) eda )
3 LS S C‘L 4 skl wlsl Y1 s (usually by chlorination , $JSUL 55le)
ROV EIN U S8 RUIPVE PRy
Icing  Zreskisd)
il o) 2 A5 3 (crushed) 2 s <t ) pldsad 055 5
J= U351 (temporary cooling)=3 511 ;1 (3 1ia Ay chale daay g il
«(leafy greensjud o)l iyl et |8 I fw Ao ¢ Jadl s ol
ey C‘x” Josle JI ezl 31 (package icinglé_.&ci_m\ e L) e
cJLEl Jom e cm CMB WLA\ P %';j (shipment to retail outlets)
SS90 5 Sy «(root and stem vegetabla).edd |y i, 0dl oyl 2
J_'u (flower-type vegetables&_vz}&\ obb_:aj’-l o2—= s (brussels  sprouts)
A3 QLo 030 sa i (3 el ol O] IS5 )
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Ol g i Dy b B8k gy &SI i Ol D e (V,)) 0By Jpd

) g b 319 81 -1
ol 8 Iy dygb I | gy By A1 dryd dak)
Syes A=) q0-4. g—\- W
g el Y= q0-9. YY=A oLl
bl oy 4.-Ao VY-t 0 (B2l 8y 18 gl
¢ el Y A.-Ao oY (3l
SAREAR A.-Ae Yooy (2h) S
SUARE 4.-Ao Ry (=2Y)
g el Y0 Voi—qo A=V L ol
g el Y0 Voo—de V= o g
SEERY IRRELE V= e (raxl) il
S5 v Veemae V= Ao (=)
el -t IEREEL V= ke (28 ) s~
sses At Veemde V= e @2
IS Voo-qo V= i Y
S35 ¥ EREEE V= o oS
el AT a. A=t (il algay Oluma
g el Y2 qo-14. VA i S
g el Y2 q0-4. VA=A o=
sy AT Ve Ao 5
SRR A Vo Sap
Jxed 1) q0-4. S =\ s
s Y Ao Ao om o
5 T Vei-de V= e s
o =Y 3. Ye-y e O o
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(Vs V) @By dgud) al

3 P RO SR RCTODE RS dal)
MRS Voo-qe V= ke o
el V=Y 3. Ve—o,0 4L
el -y Ai-Ae Vo—t e
eLiv—o 30-1. o TP
JseEA=T A=Y S\ - s
Jsed &) q. V=Y JG
S 1) qo-9. Ao\ = S FaS
I N L T \ = jhe £
bl Ay q0-9. o—t¢ (Bl p2) Soblay
Sy At SCELE o—t (@=2b)
SR q0-9. o=\ = 4 b as
el Y Yei-d0 V= i ol
g el Y0 q0-4. V-V - L 4S5
abed v do-9. Ve-v sl il
A A VoY (6 oy ol
¢ el Y0 A Vo-A (il

Vacum Cooling & ;&34 oy pl)
Ao, ik b (rapid and uniformi.»LE;S\ LA;SB Lo, G b @_J ol
o aase @ o 3kl ) J gt Jast Jaiiall jads cedany 5 on i)
Iea s .5 )1, slal) 33 5l 2ic (boiling point of water) Ul OLLe dx )»
(large sunface are@sull 3 .S prdacs do-luve 4 LJ ) o2 o0 3:LS £y
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S asle 5.0 alll 3 S bty WS &3, 901 a2 J2e cto volume)
oyt 3 s UL J genst!

uﬁfh’d\ JJ Lo dlolns :C}\h‘\ dj,.aé\ 83 4 hSL" ibdls) V,%
Maintaining the Quality of Fresh Produce: Prestorage Treatments
Surface coatings and wraps AWM g dodaud! ddaadl (V,4,9)

O S uB ol WV ksl e ol gl el g ST g e L3S Al

o Jelal il Ll e [da o .(Kester and Fennema, 1984} 4z
O 5 S A8t 35 (02) cxomnS VI &S o e el 5 5« Liay] 4154
FLall ool s oy 15 531 e ¢yl Lty 2SL1 J-1s ] (COY)
okl 0SS Yz Il &;T e ¢ jeadl s (internal atmosphere) a1
Sl sann I Loyl iy (eSS g i Y 35S Loyl iSCas
LY e S L;,La .(fermentation problems)esJ! |SUie J) 43 50 Linasis
L, L e e ((plant extractsfisladl colalbedl s deddec
51 (suger cane waxegfe.)! a5 C"":ﬂ (AL 31, C“:‘M UL e (carnuba)
Blo) (S8 J> &57 s ¢ (polymers of suger estersiudl ol pl & ed 5
— J= (petroleum- based products) 3-Ke8) J 5 2! e saaall ol
(water loss(Jadl C;,a) sWaw Je s ol eused Sl 5 « (paraffin wax) pd! !
s U a3 el ass e sl ) foadl J 41 5T d Jall . control)
(plastic LSy f)}\_éi 3 L.on C“'“b (shrink wrap)gah&sw @sw a sl
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(high density polyethelene (HDPELUSI! Jle cplio] J o1 (2221 (»WT films)

S AS o e 535 Y Sy (water vapour barriegll )l da sl o2y
gl e 9d e M1 2 oA o;_i- 5 32> 5 (respiratory gasesg).z i
.(Ben Yehoshua, 1987)
Curing of Roots and Tubers <U yil g gdd-) d3-\as (V,4,Y)
okl 5ot bl e ol udly jod b ool e Lad
(heal minor woundsila..J! CJJ-;." o el e 8 ,d ((Irish potato)i, i V!
(Burtonet al, 1992, Morris daxlecy 5 doemno b5 o)l O 4S5 OF dlay & slad | day
& periderm Iayegsﬂ.)._wg\ Lab 045 o sk s a2y .and Mann, 1955)
oL31 L3L 50l 5l o po ool din O) 315 . (Wound site)r 5 A a3 50
05 o e sty ol men 85 ¢ Rale Ry Al e ¢ Jsldl s Slad
Lag OF sy (curing o 31 e Tl keall ados <6 a3y . -5
G Aysby A > 35 (elevated temperatues o &) > Sl 5 3 J geast!
Aol Lladl O ol dazady .8 ol 0 5 2d] (relative humidity RHYLILe
g TN 05 cBle 5l Sl o 3ol S VL] e
U U s 2o 2 Lardpd Mlaz 38T 4, oS (6 sl e S0
7AA=Ao C_Ld (RH) & o5 39 ro\‘ o—Yo g (Irish potato tubers‘)_l.uﬂv‘
Lsby ol e 231 O e cpnl 2 Sla «Jl T les Loy 10—V 5

(Hide (superficiel infectionfioda i Lo J| (g gdndl &g |G A8 dniseis
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Js (sweet potato roots)s | blaJl ;g éLﬁu 4L,>-.>j.c .and caley, 1987)
AU A= €5l Z9A-A0 G :Udlw 2 YY-Y4
Dehydration (curing) of Bulb Crops  deldl Jemmep ! (3-\as) i (V,4, 1)
Ol 3 Olgl ity aS1dl e ca ity Juadl 6l ‘W\WL&\J@Z—
UL el Gl s 5 a3l Laolie Y e g L oL1 U
S oo Aol eddl il Lles e L).:- iz Llee LS5 (as curing)
Ll s (outer scalesi )1 5 2dll e s W A1) 52 401 fooloeadd a4 Ll oda
‘LJL'c (e A3 ¢ (temperate climales)aall cols-Ul 3 .(stalk reminant)s s-..J!
LJal ) AL oLl 3 ) ez (e 08 ) (artrficial curing)dsllas Y1 A4-L)
3 =253 (topped)_yaall azny & 55 Jua! o (UYL s & (field curing)
5, 21 i )55 < (hot air is blasted over themap b -l <) 5! — Oy
Dol e yaid o o B il Gid e o Y s L3l
i sl Sl s e Ul 3 8 aald € e oy Lesad oYY
.(O'Connor, 1979)

3 oS g i)l Sl ol s a8 ] (V, 9, 8)

Chemical Control of Fungal & Bacterial Pathogens
axsal s (grading)es ;5 |3 o 5Uall J paasl foky (JIs=V e 38 3
w1 05555 O 8 10 95 £ 13 Al i Aage el 53y O] il
w5 @ Lo (inoculum) (s alt) Uil 15lee Lybuas pmonass oll) 3 & paill s &y,
MW&MJJNl@LA\uJAL;M 3l 6,b ST ede 5 o)
da_»guju‘ﬁlflml( L_,,a_,\j Opll Geyar Yoo -0 O sl
.(Beuchat, 1992) >3 wleliall
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s 2 Uiz el s 5 018 € (V,0) el 3 o ) 3 ol LS 5
(pre-harvest insLad! |5 Le (3 Lelol sladt uay zola! Jgast! 33,8 L5155
s Ul - )ls LS sladt 13l gode o dsl) Pl g sue dlia  origin)
J el s U1y o slall SBLoY altsead 0B« 6 ey . oLSUl
(measures which maintain crop vigoum s~ e LasL< L";_H <lsl Y
ol kil Gl s el Sold—al) natural  resistencé_aJall L s 5lall
pltsal sladl day Lo ol ol JSUie s e coda IS Jexs «(fungicides)
U ydo yod dunyle ¢ Jooldl 31,8 e 5kl (antibiotics) 4, 541 colsLall
Sl ol Lo slie Il Jlai! e Bl oy S35 LBV (e 28 (3
Sl yelt ) Ll olelise ¥ s s 21y & gl oblael) 4 Jad
.(Lund, 1983)(human pathgens} ,.=.J!
Sls o ST 5T am g sliadl dn 052 ) Joo B (e 28 L
Jeol 3 elasnals - e ol s 0 ey Yo Sl Bl .ol il
T ) e el s e o2 L ¢ (Eckert and Ogawa, 199@)- ;)|
JooMas dl e suesll ol el wlud (fungal resistance)ly kel ds slas O
Js594—l31 s (benomyl) }—le sl | (benzimidazole-based  fungicides)
él...djst_?ﬁrﬂj (thiophthanate ~ methy|)l— e L SUL 521 5 (thiabendozole)
S Gl wlaie plusal 55U Jlwals 18 GLaSY) dal s (bitertanol)
(imazalil) |- )13l Jis (ergesterol biosynthesis inhibitors (EBIS) 5 il ;)
f\.,\}a_gﬁ\ O, daza JC\ (bitertanol)J s =.J\ 5 (etaconizole)) 5 5. SN
Ll e S 2,5 Lo LIyt 555 dll 653 s 45,08 s
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S el kil ol e (b ool el PRC- PRFEIP
Oldws yas (pemzd ,SK . (fungicide bathsyolu Ll ods s ele> 3 e
colaeadt (3 LS ((surface applicationgizk_mi\ oS g e & bkl
Sl /i i S l) Jo O oy o o8 050 Comy S
2o OUsussl ~Y bl s SeJU few e ¢(fumigants)
3N /55,830) (oW o m & pa) paadl e 5 L.l aminobutane)
(sulphur <y ,.SJI .x,_..,,S{ UJL_, ey s «(skin spot)at| ) ((gangrene)
(Eckert and 55U e (3 (grey mould)Lsle I olae Y e 5k ) dioxide)
st sy L3laS 53le Sl D Jon Jouol ) a8 £ ¥ .0gawa, 1988)
(i pall s o1 Al I LB e oL
Tl g A g & ) DY gzl oo pll Ot (V,4,0)
Sprouting Suppressants for Roots, Tuber and Bulb Crops
I ey L0 Loddl oY sl (3 ool o 5 el S
e S alal g oladt L8 dllaS (maleic hydrazideyo! ) dle
dong it o il Liagf S a5 el 1Y 3 2 0L V)
/gl W Jow e < (Burtonet al, 1992)es 2l wlaia Ciliseg sladd
LS asle Cpday &;J\_SU (propham/chlorpropham(lPC/CIPC@M)J{J)K
sl dy oS Ml ods el £ .(10g/ 1) 2 [ lal o Ve > Juag
{aa; .(supress wound healin@jj_%-\ Ll el Lyl e ¢ij_47-\
IPC/ JI Je olje Jy ¢ o4 S (Tecnazene (TCNB 3Ll iy (LS
Sl il 31 jatlas 4 01 LaS « oy A elids 3 Uay 1,31 3 0T 3 CIPC
Jled Lis S (a\)_?d,o \Yo Lf”)”. (sl.x.é.:_w')?\ JJss . (fungicidal properties)
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L o A S LaSTY ge msl 5 51k sl > LS |SI (active ingredient)
Js—ab LIS L - S (sprout- supressant propeoti?s)\x_b L 5 ol e
EE{LM & 5.0 4| (conventional compoundél el LS L i, (limitations)
.(Prangeet al, 1997)
YNy jadd sladl day il SOlall (V,4,7)

Post-Harvest Chemical Treatments to Reduce Disorders
(skin disorden} (s> JMeel - 5 )Le (superficial scaldfoznl ) 52!

b S o BASY B 5 LT S 5T 048 Ay Bme s BLLY
sl Ss (L,lE (e-farnesenep s ~LAVG Oy G idl) A4 3
235 5915 (diphenylamine) sl Jolualu ) ¢ 5u_nSHW slall LS U
SV is e b o) oladt dn (dip) s J5-1>eS (ethoxyquen)
bl alised S () Ao cZvio —0 Xy YooY duag)
e gie) & i oLsW 3 ol (wax  formulation)i_.sed S5 3 sl
.(Snowdon, 1991fimpregnated wrap§)_S 1,
Lol @iy ¢ sladl i e ‘waéﬂ&wf¢wmpz&w
(post-havvestliad| dsy puless J gl>eaS ol (pre-harvest sprayla| J8 b
ie W 13l 0l b5 el (storage disorden),, ;5dl JMeel e 5 e M) dip)
RFE 835 e A3 fﬁJtSJL; L o o= £ 3L .(Anon, 1984)pitter pit)
iliadt JSLEL oy ) g2 o Lel ) (1 aST 5l e =S (storage quality)
O 9 (infiltration) <ty J5l 2318 Y aag T o 5d S J 55 3
RUPFIRE ) Y RV
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Irradiation c:!—i\ﬂ\ ~,4,v
(lonising  radiationg Lx Y1) L;;gL*J\ il pldscl WSl gh e o 5 ¢ A
(high energy i3Uall i_Jle U 5 nSIY) ol (y-rays) el 4l X-rays S| ia]
LAl oY padt (3 el ot S ey 3ol Jol (G electrons)
O ol b 3305 Lkl ol eV ey e s ety (LI £,
(Dennison and Ahmad(ripening proases of fruits)S| 52!l == w,}u JINs
OUaBYT e 2S 3 oMalall /bl e (ke sy #lendl ¢ 4 .1975)
s Lizby 51 Lo el 0yl el as ¢ (s e s ¢ 3aomal) 253l L
J.:L% C,_m. i:l.q.cj .(Foster, 1991firradiated food}as_:l! MJ&W (reluctance)
i@u 35S0l oslgmndl el e 1S oy S5 i3l fuolS ;fﬂ?

.(legislative restrictionsy; ¢! 5 .1 5

:ﬁl\w}ﬁuﬁ\ :Gj\hj\‘j}.&\bﬁ&&lﬁ\g\ KD
Maintaining the Quality of Fresh Produce: Refrigerated Storage
Intruduction dedds (V, Y+, )

Jeo B A Ms 5 28 Ll S (VLA Y) ol 3 223U 3 el LS

A 53 o s il el ST 15] €8S sy <5 ) 2 ULl
O o=l s (recommended storage conditiohg) oo sl! -y 55l b5 Ly Pt
(kader, 1992; Snowdorfpublications)| ) -2l e sue (3 gl a5 4S50
Hl\ o= «(pre cooling)&;.x_?l\ 4, dsy.and Ahmed, 1981 Thompson, 1996;
Moe pon 5 (05501 et sl 5 25 J1sb (cold chain) ) dldes e dlasl
J—zrs ¢ 33dly (Eksteen, 1998) (transportatiof)ad! JM s doy ).l = ol



YVY st ) s Lo il g s aS1 sl 63 g Lo dlaslS

‘L.a-.>j_c oSdgndl d5le (35 (retailing) & 2l ) £L3T (g ,1) ade asly
@i ol LeS (55,0 (road & sea containergy ,>Jly g, Jadl Sbsl> 045
e B ool ol 381 e (355 9o 5l (storage  unitsi 3l
s n e \3;\_3 .(exporters, importers and retail distrbution centéfgkJy,
o i)y Lol (precoolingg;.,\.,l\) Grd) g, e ez 5 (air freight) g 53!
iS55 5 e dadlal) ¢ Jadl de ;g (good pack insulation) 5 -slf A 4!
(to be ﬁumwo ot el |8 (Frith, 1991)(adequate qualitydd sias g
4 St gl o a5 Lo TJJL_S Eo (retail  storeis ;= C_xj\ o2 (3 broken)
(chilled cabinets}s e (SLS (3 <l s
Control of Humidity & ¢b }1 (lae) Jo 8 aed) (V) 0, Y)
(refrigeratsd 55 L <l sl4 41 (cool storesp; . O L= r\_k;u: Sy
¢33l .(Thompson, 1992)direct expansion system):Llf szl 1L, containes)
el WUT Al &5 (storage airD 31/ - s3edl sl on 5 9dd dage Cjbl\
J! 3 .(cooling spaces I\ 5> (3 J gt S (u .y (evaporator coils}s 52\l
] & >4 (refrigerant gash 31 5L ] Lodie Lyl 5 e 5,024
(— (temperature - gradient)) , &1 (3 & 41 ) Colay a8 52l 50 )
315 «(vapour pressure deficiflsdl oo 3 ok J sty B alll LY
NS S O e R = Pt R e PR PR P RV
%J)&\J}b\f&wwz;j;un%uv‘sjwﬁz.?yg@,mo,&oi
(sl S padt Ji ol Ty oI AE Do pall Jpoloal) pllazdl 5

>3l sl ea 5 o (indirect cooling system)-ilw & 4o 5 fua; R s
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oy oy FAN JLJ (RH) Lui dysb, N by ;Y—\ q”f' ! (storage air)
%JS)\ /?.<:3L§.:ll do 53l 0 15 e A3 (cOId Water)s )L <Ls (shower) i JHs-
.(mechanical refrigeration)
Control of Ethylene  cea¥) e 8 and) (V, 1 4, W)
LS MY e e gghid s 05505 8 ientl) oy V) et U3
SF el Oleniad dage O)all 31 5,Y1L.(V LT Y) @)l (3 Byt 5o g2
Jeo B e La e sl dme DU 2 ST gl e geiatd) Al 1o (3 0S5 I 4515
LS I s (exhaust gaseghlall wijle ng,; .(Dover, 1989):nli, S dlud
032 e LS M adia sl ot LS (i i 0T Lt cades bl e
L6 0555 ¢ty e SlB Jab i o) ol s) iy 815l sl
oYl bad L3S casle (o kil sl s juas e (adequate ventilationd s\l
e ikl L3S 2 4 50l 045 el 5 (safe Ievels)R_Jj.aL b g
G sd O35l el ol o E S 3unSYL G W BV Sk oI b g
(potassium r):_wlsj,)l Oliiw o |0 (Oxidizing compoundj_.SY! S .
;3)4_4 o s o5 I_:ﬂ).ﬁj .(inert substratedlel>~ 33l Je ‘Uﬁ.él permanganate)
AWSY L 2,\£ (ultraviolet (uv) light)daewind! G 33 daiY! P (S
ikt WY OT Wiz s ¢ (020Ne)0) 5353 Al 5 9 a1 I 55 ki)
(Reid, 055591 0 4S5 LS =5 Al ¢ (active intermediatesila i o g LS 15
(catalytic 45428 @Y 52 aluseraly (Yl r,._la;- M| S« cf..@j 5.1992)
Ll Jeladlssag sslangay 3 7Y 00 G Lo J] ol sl (Seu cOnverters)
.(kneeet al., 1985)( 55! J2e (suitable catalyst)
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Control of Chilling Injury and Low Temperature Sweetening

S JCIV USRIV B VUL I IV I UV NN SIS SO - S

oo s u,\.ci B PRI E U W | ("b‘:“‘ .y (tropical & sub-tropical crops)
B FE S PSS 5 BN W J\J_JaT Laza3 . (Well above freezinghues!
o oV el 0L a5 51 At i ) o adl 558 J b e ST g
Jef o 2y @lau,s Eo «(reversible)iuSe 5 Ll &, c)\ﬂi;ts
e dodd 3k se U . ol el ) aeb 05 3 mad ol 1) 5 e il o
oy ) oy (3 L5 i o iS5 (Wang, 1991) 1 1 ]
‘C)_"L\ J—) 3 <31 (intermittent  warmingf_slaazl! L_ssu)
SEU e caS1eadl oy a3 13 (nectarines and peach@$, 1/ ., Sl
(appropriate ——wlusy Jdas o> d Lad e sy, Nis e in ¢ 9aLS6Y1

.modified atmosphere)

A.QPK:U.AF écﬁf’d‘ :5\7,)'\.!21\ Sl 5:}’: GLGM\;\ (V,\ \)
Maintaining the Quality of Fresh Produce: Controlled Atmosphere (CA) Storage

3 oS Sl 2 ool e 5 3 ) Lo 3 e S

5 G oAl s G a0 5 S ST U by gt w0 51 /5 0550
4 S| 44l = sl s Sl ] o o U5 ((CA) storage b P&M
oLl iV e ;2S (3 U 55 . (Thompson, 1998 sund |3 e &l ) ety
ey b 4 @St g2 3 ol G b s gl il g @155 dalall 40!
e alusiw Y1 U3 CA JI LS U35 . (Kader, 1997, Meheriuk, 1990}l
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Sy 2 bl o35y Ll (M) (5 58 DY A oSt 3
A Cine e (BlioW and Haed Ve ) Jeas a3 S a2
(CA) b r&z:JP 3 >l 055 -(Meheriuk, 1990YGrany Smith)ic e
529) OIS Ly 2 1m0, 1l oy Y 8 ¢l ool 0y
10 5 (ST Y Lord 32 a3 Somze s (3 3511 Joom 3 OV il 32 . (A31S 2o
e 20 () e ol S el Yoo Jais ik 2 (05 ST 6
S S8y Joadl 0325 58 4 @Svie g (3 03 5 (crown rot disease}
Lol ol sLiS) (Jl> LﬁgT s 5 .(inhibitory effect on sproutingys el il o BY el
Jld JSCss Lghaidd (well trained technical staff )il (ghar (i Cllan g L)o- Al
.(operated effectively)
Bl 8 o il e 105 S0 AeST B ol 055, 5
(sensitivity J gvast! dolu e O 0, S ST B bl S\ NERNUCI
(high L= J.‘& 5,43 (berry crops) ¢l ﬂ ol ol U.AJ.SJ .of the crop)
Akl s gV e e g JU o e 090 ,SI U ST s\ tolerance)
gl JU5 0 0y, ST G0y 3 e aniaas o1 A0l il
Gl 55 ) A0 (3 (grey mould)gale JI piaall &gl (7V0 ps u.l:f}?\
OV o5 «(Kader, 1997 saey ib goele don ,ly ol 5,15 (raspberry)

(small scale CA storagg.s.o e 4 r&.x«.a A pAlolsS s ol
- Jee\ 21 oda § structures)
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i) oyl J.,a\g\ 83 ¢ GL" ibdls) vV, Y
Maintaining the Quality of Fresh Produce: Packaging
Conventional Packs &hid) <l sl (V1 YY)

W 0586 0F 3 )y 13] AUl oo lonald S50 SIS gl e
(suitable Ul Ca i) gl O] . (optimal shelf-life) e 4o 5 53
(Thompson, {2l 3 nd 3dazy Lad LeaYlile L}j S J_J packaging)
335 51,8 s pa pladll s 3 e ot il gl ST 0] .1996)
Jeo\ S oo o2 (Jl &;T e 5 «(fibreboard cartoonia )l 336 31 cpil S
S JU e e (additional internal packagingyl) LFl&-l.s i
¢ (pads)lu o j (cups)eLulS o (trays)&L?lab (tissue paper wrapsg) ;s Joslw
iz ) ieeldl 48142l 5 . (abrasion)d SVl y ¢« i oy BT | Jad s
S e LHM, S5 olab ol 143, Lalél ause s« (delicate fruits) s
i i BLLI EELE -5 .(compression  damagéjs_ll MY |1
o2 iany 8 Jroloesdd B 1 el Juais 215 (movilded traysf J&sL)
(waxed et 31yl of sl 3 (leaine) Lo p agSUl (i) Cilis 155
« iS5 «(physical protectionj_3L 5401 456 o)l o dadl s J e -kt .paper)
Olepama Joaits Cas y dz g3 .8 gadl |15 Bl el LSS Hlisl e |G
.(ITC (1988)J! 3 (detailed box designg}.sLuall
Modified Atmosphere Packaging (MAP) Juall ¢ C£ el (V,V YY)
iUl J:-JL;‘ - (polymeric films)s o ll! <=}’\_éf}?\ Gl
s e e ) i w515k e GIID s A3y (i YO e 3SY
Jyad! & | iy (skin abrasion)gadd| Gm&/ﬁtib-})l o Bl
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Sl 8d>=3 o (decay) paadl L) & qu-b- fMé;Y\ S ‘i.z.ﬂj Jalasdt £ s
.(Kader,et al, 1989)&J5-T
e U5tz (il SIS AS o e < Liad (oYY adn (S
e s &332 A3 .(relative, permeability of the filmd.—.J| ﬁ,L“_éJ\ LI
0Socte s 3 Al 3 LS5 5 sl Jols 05 S0 ST SB53L5 5 GomnSY)
Jo 5 e Al 828 sug g J gl eiis i s OB« (CA storages
| ,S3 A5y .(sealed polyethylene bagaklss (nliU) g}}-’ JUL:ST G asle Gl
328 OLD ¢ 09,8 ST JUS 70,5 o uSTAY oy JLE (5922 52 e 13)
.(Shorteret al, 1987)(extended five-fold)blais iuas sdaios L~ S2ll

Lo s ol s J oW1y ol iy oy 5 gl Jils e g Gl S

o9 ¢3! |15 (light vacuum)la.y @,@ psSS ez 5 (active modification)
S5 «(desired gas mixturesp s M1 51 o lall 5L Loty il o3
e 5 a5 padt 515 a1 5T 0 g S ST SB 5 (e ST Sl B3|
(passive 3, &Ll & ol dalail 3+ AW gy Jall .ol Ladl odn 3-S5
Bl 1o el ks NS e (S pllall) 54t e J sl @2 «modification)
aslas G:;l\ o2l Je (final equilibrium atmosphereg)sle! O skl st dazay
3kl & Lb- dago 5 A iy Je 5 k.l (Kaderet al,1989) e sl
JdLs ¢ (gas permeability L) @.L“.é.il L3 e Jiee U3 O3] ((MAP) Juas
2 Jla| o8 MAP I (5 slne 5T g doly el kS Jae S 55
Usiie by b po b 8l L8] o L8 5,008 Ay n SV g e

S | [
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i) OLEY) (V, ) W)
Future Trends
Juall ) & dawdl 5 aad) B g Ol (V1 YY)
Minimally Processed Productsand MAP

22 Uy IR ey 315 Sl 1 5T LB 26T
/ Jome\ 2 pla3 (3 s Lo >3, (ready prepared foods) shie Y Liwwe LY
abaall wlal b O L (growing sales) wlawe 585 ol 5 (3 ¢ da jUall ol
(fresh cut or minimally processed Ly.,aj JBL}J\ ol (fresh cut) > 5Uall Lzl Lg B3
@,.J\)ﬁu\ c_;\dmﬁ G Sl Gkl ol shad > dlia g salads)
.(Day, 1996, Day and Gorris, 1993) (cut open) 4> C"U CJa.a.» 3 ok s L;J\.&\
RIS S WISRUVIPET JU-IEEIUS SURE N U FOIEPV SO IR N IR
g2y Yl 20l Ladis & sl e el jles Y1 ¢ « (something of an art)
(more JIs=Y1 28T 3 ¢ g, b e cdine s 3 Cidicl Oleeas
s o d b (e (3o 41D Z3Ladl (e s plas J] ctheoretical basis)
(Kader et ., Aadinodl Lali V1 SRS o 1502 3Ladl 0 ol 3k
Lol ) olbladt (553 ol ¢ IV Ot 53 G perad! e 531 ae .1989)
Lgoldeal s a0y CSL:' s @ ¢ (computing power available) 5,51 5!
A& 3 Ll MAPL J 12 o0 -y
ity O pay UL 25U YT 315 B s MAPI 3 5kl ¢ s
gz.}\ (polimer films) o 5-J1 fy\.ﬁ Ul Joeww e «(active packaging) Jaidl
(Day and iJle 5,1 41 la 5o 0955 bdie il 3 13U 38T e
et cﬂjj_” 41 (aroma) i1 ) das ol oS il feiy A3 . Gorris, 1993)
(emit) & ol U1 Lz 4 ol (scavenge O,) (oS! Cd.SJj gyl



sl dludr (383 531 M55 YA

(Robertson, 1991, Willst al, 1998) (s 1 &asl 31 5 3 &1 51 & g2 ;S 48T 6
(novel gass ol L SVl el Ll wlS 1 O 4S5 A5 . (other preservative vapours)
(3 3o el (Neon)O) st 5l (argon)o s Y1 5 S VI J2s (combinations)
(Day, 1996) Jid! Lis
ARl 8 el g A g o pil] 2 WYY Ja5 e L (VL0 YY)
On-line Technologies for Non-Destructive Grading and Shelf-Life Evaluation
(ready- |SSU 3 ;alL| (Y SWD) By 3a Lablaze el 53 5T (5 gue
8L =5 cMgedf (product Iabel)G:_:l\ Ll 4 43/ 485 o>~ to-eat market)
Ole—a)  .(immediate consumption); ; 5-4J! Ve it Lo LG L>j.@ im0l
SU TP = (good eating quality JSH I s (G:;ll Jogf) 83
(robust non-destructive_des 5 ke & 53 g Hlusl 55l o shas o olat
@.‘J\ [ s ceadadly &l b glas ﬁa.x;‘g:mﬂ quality testing equipment)
Jols o el Lol Cs Iy ) O gl e iS55 Y oy
.(packhousefea! (C'.m) S J (Labor costsileall 2SS
83 5kl i) LASU 2 Sl g LS Cils (i ) A3l e sl
(near iy Al ¢l ol o £ LaiY plisad Jte Aol foloved) s
(acoustic resonanc@: ' s-2)| (o )1 5 (x-ray scattering) .S Lkl cnis g infrared)
e o s re U1 O] .(Chen and Sun, 199]3_2;- FOPVPYINCIY ¢é1
JOR PR RCT IV S U WP gl 515 (g lodl plasued AL6 ol
Lledl 3 Sl 522 e LSl ool e ol 13 (Gl 1B ,8) oo
o A3 (Peiriset al, 1999)s! ot t o f Ly 3l TV pluseals ¢ o3y JSCias

P el 481541 (aroma profilesfgsS /4ol b yns s
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FERPY-UN | I S| E i v oaze! (electronic  nose technologx}_;j):ﬂ}!\
(sensitive to 5 )Llall LS L) d bl LJ ! ((polymer  arraysj; y.ad 5.J1)
by oS (ol s ui:fu 3 & -(Russell, 1995yolatile compound)
(to be (a\,\éauﬁl gf\"*"ﬁ‘ dag e ‘!,\9- /Li:lm Sl 1 (response timeds el
G es 055 OTQ:— Lp}:— RUEEPREY M‘\j « T =g cof practical use)
bas e sy gl Bladl (3 43l la slall AMUMMg;fu‘y
Sl g g &l Aty dad gl 2Dl 355 e 53531 s, < (on-line) L)
0348 e JS
(machine vision applicatio IV L5 3 (wllusera)) wlids )4 las
(Tillett, 1991, Yang, 1992)i, ,£ cn_.aﬁ L Aoy wla g il e Cais)
et iSd LAJ_U.LJ‘E L“;._H Al oLl (g e s . (toward commerecialization)
(X dasly alaill s gl oS Lt L3112 g0 55 Al O gl e ¢ ikl
sl 5 (computer-aided x-ray tomograpm*gﬁ)\ el L geulll ol sazall
sJda Laxad 5 .(Nuclear magnetic resonance (NMR) imagi@).l.ﬂ L;.w.lal..s&\ AR
(proton s 59,1 &S o sl Ao s Y1 LS S oyl s e olaa)
e S L o e cpisens OF S 1l e cmobility)
4 g (tissues disruptiondze Y1 (lsesl) G = ol cavities i sLl
(developmentals > L:di La i sl (3 o ¥3ee W1 51 ¢ o,V ) sdas 1 ¢l i
.disorders) (Willset al, 1998)
Slad! ey o GlwenST 31l Jlitawt (V, ¥, 1)
Replacements for Post-Harvest Chemicals
SLSloaS a5 1 Jais o2 (68 o1 HUaBYN o 1S 3 sy
sttt sy Lo ol Jlab e alideal (U3 (3 s« (horticulture) izl 3
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(scald 3l 1 5l il [y 0 S 8 laredd 30SYN holiany ool late s
(organic 4 swaal! ol JTST 8\..,4 C’eJJ Sl slusat Wl 3 5 .control)
3T Jole 5. (Geler, 1999k o2l s 45 52l o= t\.kﬁ ==z «products)
(3515) deluas 32 sladl don b SlslasS plbbuid jais 4 5 3 @aY1 5
SBYI Sl (registration) faews e lad el Ol S delis (IS
LJL>- Lodder) wlul (re registration) oS 330 ) 1 (new pesticides)udi!
sladf i Le ol el a3l (3 guw yiny (Crossley and Mascall, 1997)
Jeol s 5ladt 13 Lo leliernly e Mo |y B g ol 51l 451540
(cilseed iy ;) o 51y (cereals)o 531 e (major world cropsfows ! ij,J\
H"L"“‘ o \JMS (voluntarily deregisteredf.)wt,;s-\ R oS d&.ﬁ .crops)
o%\dgyéfbwwgwlp slad day b alisea U Ao
s 15 pelll ULy g deall UL uli] e ¢ (regulatory bodies).eUall
LJae (EV) LFUJ};Y\ SLEYT TG ARRE: ole &-(new health and safety data)
(maximum residue levels Lal &b gius d‘pﬁ Ldd e (harmonizing)i Y|
(crop/ pesticide active <l lai5 0380 /J g2 S ia] 95 ((MRLS)
Jeree )l SLSLaS d 5 G g SEYT HUaT e aol ez % ingredient)
(chemical L5l Sl aslald dmell &S 23 e 5 Y 5 (out of patent o =)
Dl U oS /70 5SU 0L caupadl GULY eoldlens (2SS &8> & company)
3 KH R PR ol CL.'pj <l O) .(banned)gre (: J3 (active ingredient)
5y skl i S J,J (implications of this pesticide harmony in Eurolh@bj
sl =) =L 5 (European  horticulture industri 5, 51 Lstudl delall
(Aked and (Exporting to Europebgj)j}) Qi)i\.wl\ (International growersysJ 5!

.Handerson, 1999)
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Jho el izt Ll Joold g3 OF el e
O 9 - el 3 e Sl sda ool 5ha Oy coliad) day e 5L S
e ((MAP) Juns g (3 o5l 5 (phas 1 50) Ul ezl ol
oLy «(Dover, 1997)scald applestu.:&\ 3 Cé..d\ o2 ikl (JUl L
5 el ol 5 ¢Sl s« (Barkai- Golan and Phillips, 1991)! A1 e 450 50000
(natural  d_=udall L5l Sl (koomen,  1997fbiocontrl  agentsi_; s.2!
i@l Sl il 3, b g (plant extracts) 5Ll wlalselll |2 «chemicals)
3 g iV olinks e wtc_p\é\ (natural disease resistangt;‘}\f;‘ﬁ Lacdall
.(Joyce and Johnson, 1993 ..a.J!
s Aol 131 o e Juames 15 ¢3! SSloaSl Al
i &gi ‘wl:;‘j!ﬁu (gaseous inhibitor) ;L1 Ll ea cis Ul WL&\ B
CL..'ajl I-MCP Ji 2.5 .(1-methylcyclopropene (I-MCP)u s » o1SLa Sl )
Lg g3 5 ((climacteric fruit) ¢ iy~ J 3£ il 10 3 05 ) & pSle Sl 8152
OIS 5 ds YLa.e oS M1 04555 « (ethylene-stimulated senescengel Y\, & 5221
(Sereket al, 1995)( sl 110 5 32) \.J.>~ Laates
eS| Mg Gl il 2l (pleaa) 1S ) B3y (VA Y8

3_?}\]:5\
Increased Emphasis on Health Aspects of Fresh Produce Consumption
L;l.C- cdau g diw Sl O\}-:A)S.L\ O}.U.:\.i.ﬁ‘ Oj)u:wl\c?&
Lo A5HE s LAeW odin OF J) Iobaaal ¢ 5Uall ol S30gnal 3545
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Ol Jie LG Lz\fic_u“ﬁa?;w Jeo B e e S grne HD gz
.(Joshipura et al., 2001, Wallstorm et al., 2000) &l o1 el 5

Iy BB g (3 B p iy o el s 130 O] s
8o g Jale gl iy ST pal) £ gl Lagdll e OF Jazs 08 ¢ 2 1
15155 L ) (a1 ol 5 S e 31 0 ke 5 L
shadl sy Lo (230 B3] Ll ISy ¢33l 338 IS I s B
.(post-harvest technol ogist)

Wilyg by g8l Ol adly a8l (V, V¥, 0)
Genetically Modified (GM) Fruit and Vegetables

gl 53 ool gy G lany Lad ) peedl wllaid 0 o2 JUy

Leis) encdl J20) Uit 5551 colonzl Ay O Joxdly slaill e 1Y) s
e 15 i) (3 Ol (3 (i pad) Lmaslas 51 LgzgSS 5 (altered color)
idadloeal) s b Lo Cllay L2 53l anloeny L gt (3 5! o2 s
et By OV s o4 ¢4L8.¢_wo2b§bj5\ Sl g g LB 5 0 5 e
(Flavrsavr 5L 3Ol wblab 5o aiypas & Uil s 52 e Jof O] s M
(antisense RNA (du guust! ;22) T 0] LI 4285 alusealy azakin £ (U1 5 tomato)
SeesSYL A e Sl e o s |l s 13, technology)
858 b)) sl s 51 43 5 .(Fuchs and Perlak, 1992) (polygalacturonase)
G_:a.;!\ Ly ¢! (excessive softening) JS1 1 (! == (Q.Iat_da)l i
"c:—‘ﬁ-:jb f.L-LAJaJ\ Je %5)_5-1 48145 ot e U5 5 . (over-ripening) 4513 b Al
AB 5 35S oy B Ao ol b o815l 0 0550 A8 5. Gl el yadd
Ao Jeol B e 58 (B aladl day Lo oY ety Calal) a8 5all L6 ek e
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(polyphenol oxidaseﬂJ.z_“ST) J s L;;.Jl g‘*'i}j blis jais ¢ b ¢JEl fo
o) (L) dwlldl 1)) 5 (Bachem et al, 1994)<«JaLn.laJ\ J activity)
L;; et el VJL,J\ Js> L;J_é-T Py >3 9 -(removing sinsitivity to bruising)
oy el F Ll (pineapples) ULV feis « foo\Sl s s ke
c>las sz_!\ (range of browning reactiong) e Y1 OMels o (g C.\ Sl3
JolE L (S8 (31 G b Sl (Thwaites, 199552 o) sondll 5 &30 201 = 5 24!
SUS M s ity ¢ UL e e U ¢Sl ol S 3 23
.(synthesis ant microbial compounds»)twiﬁb 3sLall

Sl (V) €

Conclusions

sl 355 § 5l 50 gl Sl 45,2 2L Gy 2 5Uall S\ 2 s
391 Oy ¢ LW 8o st Olllate Aels Banay ¢ 15 O deleall e 2l o]
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