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ABSTRACT

Jewls mallow (Corchorus o
nutritional benefits. The postharvest quality ,"=pon""" 

"rl"*'" mattow leaves in twodifferent types plastic tiners, normat-seatáA low density náir;;;;;;; ;;;;;,;;;atmosphere package, and under two different temperaturáJ i¿'-c ;;J ;é"ói;;;;;investigated. six quality_ parameters (weight loss, chloroptrytt'content, decay level,dryness level, yellowing level and chilling ¡njrw) were studied. lt was found that Jew,smallow leaves had a tonger sherf rife at-+'é'than at io;C. Moo¡tied atmospherepackage liner showed a good result with respect to decay level. The shelf life was twoweeks.
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1. ¡NTRODUCÍION

Cü,.rr{,yn€c.L
1:*:,rnutl:y (corchorus olitorius L.) is an essential green leafy edibte vegetablevin manycountries' The origin of Jew's mallow is unknown, howéver it has been cultivated in Asia andAfrica for centuries [1]. Leaves of Jew's mallow are used for human consumption. Theleaves are highly nutritious, rich in proteins, vitamins A, C and E, beta-carotene, iron,

iffi:T,#ilil;li?13ü[r [i:J]J: il? ililx3,ll?Jji :l: [?','"",';ü',g,HTiüí# q-tlr k/
¡ T-!gy*f999"[U!q¡d9d to use the modern m.olecutq¡ techno]ogy-; lmpro,ye the quatity and ¡¿:"^r pC\tñ_ i" r.*q-c§]g1s,9s tll ÓztÜrkáno ravaroglu ea11) stud¡ed J"ú'i'rrlto* infusion and extracts twith different polarities, 

.and 
for their [olyphenolic contents and antioxidant activities. Theyfound that higher antioxidant activity *r"'.""n in the sampl", *itn higher phenolic content
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[5]' Maity et al. (2012) reviewed different characteristics of Jew's mallow, e.g. morphological,
biochemical, and molecular anarysis of genome along with pest management, rettingprocedures, and tissue culture [6].

Despite that Jew's mallow is a leading leafy vegetable cultivated and traded in manycountries, few statistical data on the production añd marketing tendency of the crop are
available ['l]. ln Palestine, the total cultivated area of Jew's rulL* in 2010 was 245.g5 ha.Among them,'160.21 ha grown in open irrigated lands and 76.2T ha in plastic houses [7].The average cost of 1 kg of green Jew's mallow is about 1.5 dollars, and the average cost of1 kg of fozen crushed Jew's mallow is about 6 dollars [s]. The local iemand of Jewls mallowis growing rapidry, due to its hearthy and tasty r"pu"i". rne prooucti;;;i;;;*rirü"i"
Palestine is concentrated in summer season. This cause u 

"rrprr. 
,nd; ;;;;# ;il"price during that period' on the other hand, there will be a shortag" 

"r 
pr"or"ti* jrri.g

other seasons, and the price will increase. This teads to think aoortine po!ri;iñ;;i";i;;"
the product and increase its sherf rife. Jew's marow can be stored in til;;;;,;;;lri"Jl,
frozen' However, lt was.fqund that sundried Jew's mallow is handled in unhealthy conditions
3nd bad storagéL!§tBñl'r* tropicar ,nJ rrotropicar areas. N4oreover, ,r;;;:;;; ;;;;;is considered as a mean for numerous fungal pathogens een{aminatiens, and they must bebagged in#te and healthy manner [9]. ReJentfy, many retailers started presenting fresh-cutJew's mallow leaves in the Palestinian local market. Thereafter, a growing demand for thesefresh-cut leaves has been noticed. However, such leaves are usially presented in normalplastic liners' where they remain fresh only for a short time. As fresh-cut Jew,s mallowleaves are sold at 4 times higher prices thán ordinary attached ¿r;;; i;;;/"i, ,,ár.rll, Lobvious that much value can be added to this crop byLxtending the shelf life of its fresh-cut
leaves.

worldwíde, there are few research studies concerning fresh-cut Jew's mallow leaves and itspostharvest quality changes during storage. This stráy *ás 
"árár"t"o 

with the objective toassess fresh Jew's mallow- quality paiaheters during s,torag" ái-t*o 6¡¡1"**1 ,"v"lu-"f. j.F ,-t.;i
temperature5and in two different types of plasti«¡lineffir,oiá tin¿ the optimum stárag;conditions in order to increase the siretf tife of this ;Ao 
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2. MATERIAL AND METHODS , ., -

l'.t . ),t_r [:\t\\ ..

2.1 Materials

72 Jew's malfow was purchased from local- market at Jenin city (Northern part of palestine) in73 summer season. Fresh leaves were cut from the long stalks of the crop, which was readv for ! i : -.1

!1 consumption The experiment was conducted in'{ tiipticates yth four treatments (s#yn;i..i i, }"1f,. .i-.-"t75 leaves each). The treatments were assigned tn á |ompl"lelV%no-omi2eo orocl d"J,g;. Y*"" , I

76 types of liners were used to store each treatment, norynell_o=yr*density poryethyrene (pE) (i e. _77 Bagpr) and Zoepac modified atmosphere pacr<age lMnFiiá;pr. pá.tÁáüJt 
"o¡riion 

l_t¿., \78 lsrael) (i.e' Bagror),Normai liners were seated Jsing neát'sealing machin" b"fo;;rttiül; ;79 refrigerator. zoepac liners had a special zip to cloie. The sealed liners were stored after .-r!!,\1-
80 sealing at 4oc and '1 Ooc. Measurements were carried out during one month (r.e. one :,,i.:.-,i,.:-,.- i^,-,,¿81 /measurement once a week for each parameter). The total number of liners was 4g liners. ..1:!.."-."_.. T.

:: í Two refrigerators were used for storage. An erectricar scare was used ,o ,"u.rJJ'il". "t ]"-"-' 
t,
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1, extremetv orv; á, 

"Éuere 
dry; 3, moderate dry; 4, stighty dry; 5, I U;ln, &clgg 5' yeilowing rever: 1:,ail reaves are yelrow; 2.: most reaves are yellow; 3,'t,afit 
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reaves I ;'*99 areveilow;4.mosreavesrr;;rá;;,;,aneavesáiJ;;;rr"'- -,v,eover 
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H-€ 
\ 111 The weight loss is shown in Figure 1 J]-E! be seen thpt lhe !,¡ghest percentage weight logg t"lc '

fn¿':*.d1É rptjI,m":rm:;li:l[:uffi*ttü",H:'xi5T3:J;.;:";"T;:;3 t-n<*jsy' 114 /Ft.* . .rt11s, 
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2.2 Quality and shelf life eval.qatipn
six qualitv Á'}áilsri*"rt 

S$ls#udins;weisht ross, chrorophyr content, decay rever,dryness level, yellowirs ,.19 chilling in;ury. rra"áasurements were carried out as follows: /1' weisht ross; the djrrer"n""-of *"isr,i ár-th" ."r; d;i;"ri'ái,i¡,iJ 
"i,lrrn" ,"i,"0 ?re r. e.or ?2. Chtorophyltcontent (mg/g): .,ffii" of 10 grams was taken f(tiner) to taboratory anatyiis. - t r'nl i
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121 Figure 'l : Weight loss percentage during the four weeks of experiment at different types of
122 liners (modified atmospheric package (MAP) and polyethylene (PE)) and different temperature
123 levels (looC (T10) and 4'c (T4)). Data of different letters are significantly different after Tukeys
124 HSD test using ANOVA at 0.05.
125

126 3.2 Chlorophyl! content

127 The chlorophyll content (mS/S) is shown in Figure 2. The highest chlorophyll content was in
128 the case of using MAP bags at 4oC temperature. However, there was a significant difference
129 between chloiophyll content at 4oC when using MAP and PE bags.There was a decrease in
130 chlorophyll content when storing at 10oC, in the case of both bags. This decrease was
131 significan,tly during the first two weeks of storage. The standard deviation of the chlorophyll
132 content values was in the range of 0.0'1-0.43 (Table 1 ) r13s N c ctistu h.r..) T-€.u. F.*tr ,-áfet- \€g,yrtq -L: u? lcr'1'
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Figure 2: Chlorophyll content at different treatments during storage period.

3.3 Decay level

The decay level is show in,Figure 3. lt can been seen that the highest decay level occurred

;;;:;'r-rrliá* leaves riere stored at 1ooc, regardless the tvpe of the liners' Jew's

mallow leaves deteriorated markedly after nearly the third week' The lowest decay level was

;;;;;r.; áio"ing MnÉ tiners at ¿:c. tn this case, the decay levelwas almost zero during

in" L-óá¡Áá"ié;,."ú The standard deviation of the decay level values was in the range of

0-0'17(rablel'' 
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Figure 3: Decay level average during the fourweeks of experiment.

3.4 Dryness Ievel

Figure 4 shows the dryness level. During the first two weeks, the level is almost the same.
Likewise, there was no óignificant difference between treatments. The standard deviation of
the dryness levelvalües was in the range of 0-0.17 (Table 1).
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182 Figure 4: Dryness rever average during the fourúeeks of exper¡ment.

193 l

184 3.5 yellowing level

185 Yellowing level. is show iñ Figure 5. Tiere was no significant difference between different186 treatments during the storage-period. The standaro oJviat¡án of the yellowing level values187 was in the range of 0_0 17 @Oie I ).

188 3.6 Chiiling injury , ,

189 As shown in Figure 6'.it.can be noticed that there was a high level of chilling injury at 4.c1e0 and MAp finers]espeá¡"lrvli ñ ffi t*";;;+;#;dri"i, ,n" chiilins injury rever is the191 same at 10"c regardl""t in" tvp"l"t'Úre liners. The siandará deviation of the yellowing level192 values was in the range of O_O'.ll (Table 1).
193
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Table 1: The standard deviation for different
quality parameters of Jew,s mallow during four
weeks of storaqe i

Quality parameter Standard deviation (SD)

Weight loss (%)

uL\'i3 ,9 jt't^-!

.i I ,'=

( \Ll]-{ 'l.v r {
Chlorophyll content (mS/S)

Decay level
Dryness level

Yellowing level

Chilling injury
198
199
200
201
202
203
244

205

206

207

208

209

210

211

212

213

214

215

216

w2
Tirne (Weeks)

?19 Figure 5: yellowing level average during the experiment period.220
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From the results above, it can be seen that it was better to store fresh-cut Jew,s mailowIeaves at 4oc' since at this temperature there was higher chtoropnytt content and lowerdecav tevet, especiaily in the first two weeks of stora[e period. ü";;;;;;';i'irr,rl"iüI,.u,r*
the chiiling injurv was higher than storing at r0"c.Th;;;;iri"o 

"irt.pnere 
package (MAp)liner showed a very good.resurt in keepi"ng the decay r"r"i;;il; ;J-jossiote at 4oc.However, this riner did not show any oihel privitege over the other riner.
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Figure 6: Chilling injury levels during four weeks of experiment.

4. CONCLUSION

To keep the quafity of fresh-cut Jew's mallow leaves for a shelf life of two weeks, it is
recommended to keep it at 4C, in modified atmosphe re package (MAP) liner. .
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