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20.2A(645)+8.02A(663)
Total Chlorophyll in mg/100g = xV

ax 1000 x w

Where a =length of path light in the cell (1 cm )
v = volume of the extract in ml
w = fresh weight of the sample in g
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DxV x f x10

Carotenoids mg/100g =
2500

where D = absorbance at 450 nm in 1 cm cell
V = volume of the original extract in ml.
f = dilution factor
2500= average extinction coefficient of the pigments.
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271 | 285 | 273 | 284 | 292 | 3.10 | 2.96 | 3.13 | 3.22 T3
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1222 | 1114 |1185 |10.90 |10.68 |12.25 |12.59 |12.26 |11.90 T1

1218 1094 1152 |10.72 |10.59 |12.20 | 1257 1223 |[11.81 T2

12.15 1100 [11.60 |10.89 |10.53 |12.20 |12.53 |12.26 | 11.83 T3

1226 | 1111 |1182 |10.87 |10.64 |12.07 | 1250 |12.00 |11.70 T4

1210 1091 |11.70 |10.64 |10.40 jJ12.16 |12.45 |12.16 |11.87 T5

1213 | 1086 |1141 |10.74 |10.42 |12.00 |12.28 |11.89 |11.82 T6

1197 1084 |1149 /1068 |10.36 |11.99 |12.32 1198 |11.66 T7

1217 | 1101 |11.77 |10.78 |10.48 |12.15 |12.53 |12.01 |11.90 T8

11.92 [Y.,ve | 1138 |10.53 [10.35 |11.86 |12.19 [11.85 [11.56 T9
2. AR af YA 2.8 LSD 5%
11.61 | 10.75 [10.49 12.44 [12.07 [11.78 [ oAl e

af 2.8 LSD 5%

1217 | 1100 | 1166 | 10.81 |10.53 |12.19 |1255 |12.18 |11.83 Sl

12.07 | 10.90 | 1157 | 10.69 |10.46 |12.01 |12.33 |11.96 [11.73 g

v, 0 e.& ?'.& ., \Ve e.é LSD 5%

12,29 |11.18 |11.89 |[10.93 |10.73 | 1235 |12.65 |12.49 |11.92 T1

12,22 11098 |11.56 |10.78 |10.61 |12.34 |12.64 |12.52 | 11.87 T2

1221 1103 |[11.63 [10.89 |10.57 |1231 |12.63 |12.48 |11.83 T3

12.28 |11.14 |11.86 |10.87 |10.69 | 12.13 | 1257 |12.07 |11.76 T4 j,

12.14 11099 |11.74 |10.79 |10.43 | 1233 |12.70 |12.35 | 11.93 T5 V:L,
12.27 11088 | 1143 |10.74 |10.46 |12.06 |12.42 |11.90 |11.87 T6 :

12.00 | 10.89 |[11.53 [10.75 [10.39 |12.07 |1246 |[11.98 |11.76 T7

12.14 11107 |[11.82 |10.86 |10.53 |12.17 |1257 |[11.97 |11.96 T8

1197 11083 | 1148 |10.64 |10.36 |11.90 |12.29 |11.82 |11.59 T9

12.15 | 11.10 |11.80 |[10.87 |10.63 |12.14 |1252 |12.03 |11.87 T1

12.14 11090 |11.48 |10.65 |10.57 |12.06 |1250 |11.94 |11.74 T2

12.08 | 1098 |11.56 |10.88 |10.49 |12.09 |1243 |12.03 |11.82 T3

1224 11108 |11.78 |10.86 |10.59 |12.00 |1242 |11.93 |11.64 T4 | 4.
12.05 | 10.84 | 1166 |1049 |10.36 |11.99 |12.19 |11.96 |11.81 T5 l

1198 | 1083 |[11.39 |10.73 |[10.38 | 1193 |12.14 |11.88 |11.76 T6|

1194 110.79 |11.45 |10.60 |10.33 |11.90 |12.18 |11.97 |1156 |T7

1219 1095 [11.72 |10.69 |10.43 |12.13 |1249 |12.05 |11.84 T8

11.86 | 10.68 |11.28 |10.42 |10.33 |11.83 |12.08 |11.87 |1153 | T9
pE pE g pE pE LSD 5%
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i) Janal) i oo I Janall | GG gl | AL gl 1
163.90 | 154.34 | 159.41 | 157.15 | 146.46 | 159.48 176.96 157.56 143.91 Tl
163.67 | 151.79 | 155.75 153.69 | 145.95 | 154.08 170.04 150.86 141.35 T2
161.84 | 152.70 | 156.96 | 156.14 | 144.99 | 155.76 169.49 157.39 140.41 T3
161.73 | 152.36 | 157.90 | 156.14 | 143.04 | 155.51 171.36 154.09 141.06 T4
163.40 | 149.46 | 156.11 | 151.25 | 141.02 | 155.35 169.68 154.68 141.69 T5
160.34 | 149.30 | 156.95 | 150.86 | 140.09 | 155.83 169.01 158.58 139.91 T6
162.00 | 151.50 | 157.04 | 154.34 | 143.11 | 155.46 169.48 156.41 140.49 T7
160.79 | 148.90 | 156.97 | 152.18 | 137.55 | 154.65 173.77 148.39 141.80 T8
161.00 | 148.61 | 153.42 | 150.84 | 141.56 | 154.40 167.38 156.78 139.05 T9
EdA ARR ot ey af LSD 5%

156.72 | 153.62 | 142.64 170.79 154.97 141.07 | oAl baa
oYy Gy LSD 5%

YRY,08 | YEQLYY | YeY AL | Yo, qE | YEY, WA | VE/ Y AT Vet,Ye e | Sl
162.55 | 152.71 | 159.64 | 156.29 | 142.20 | 162.10 174.97 165.68 145.64 | A8
A4 YA MR Y oYY LSD 5%
163.62 | Ye),nY | Yee,av | YeY,4aA | Vieo,4Y | 153.86 Ve, 8 VEAYY yva,¥e | T1
163.33 | Yo+, ¥4 | Yei, 0 X [ v VoY | YEo,AT | 147.57 1LY VE.,9Y \ve,ovV | T2
161.67 | Ye4,0) | YeYy,h¢ | Vehr,av | Vév,4Y | 148.96 ‘iy,e. VEV,ey VYoMt | T3
161.00 | Y€4,%+ | Yed&, AN | Yey,a% | Y€Y,47 | 151.28 194,Y4 1E,Y \YALYE | T4 j
163.13 | YEA, Y1 | Yer,Ae | Ye4,44 | Vi, 4% | 146.46 Mg,y Y¥4,A4 \¥o,tV | T5 ‘;L
159.34 | YeA,v0 | Yoy, aw¥ | Ye4,0Y | Ve, ¢ | 1490.39 Y1E,VA VEV,\Y VLYt | T6 i
161.67 | Y£4,.v | Yer,on | Yer Ny | Vév, . ¢ | 148.12 A, 60 169,14 VALY | TY
160.25 | Ye¢4,%e | ver,ae [ ver,.y | vev,a4 | 148.66 114,VA YEa,AS \¥o,¥Y | T8
160.33 | YV, €Y | YeY,ay | ved, ¥y | Vé.,.v¥ | 14781 LAY Y£0,%% ey | T9
164.17 | Yev,+1 | YuY,Ae | AR ¥y | VeV, | 165.09 AVA,AY YU, A YEA oY | T1
164.00 | Yer,¥a | Yev,¢A | Yeu, ¥y | vé1,.v¥ | 160.59 VY4, Y.,V VEVLAY | T2
162.00 | Yoo ,AA | YRALYA [ AN ¥Y | Ve, | 162.56 \Vo,tv AL V6¢,8% | T3
162.45 | Yee, Ny | Y%+, 4N | V%.¥Y | Vég,0Y | 15073 VY, ey YUY, AA VEYLAY | T4 19,
163.67 | Ye:,%e | YeA,¥y | Yev,e. | V&Y, 4 | 164.23 \Vo,vy RENA Vev,4y | T5 1
161.33 | Ye:,00 | Y%, ,4Y | YeY,eo | \YANY | 162.27 VY, YY W,y Vev,en | T6 >
162.33 | Yer,4Y | Y%y, | Yev,eY | Vé¥,\Y | 162.80 \Ve,0n VYN Y VEY,VY | TY
161.33 | YA, Yo | Yed,44 | Ye¥,¥e | V¥V, VY | 160.64 VYV, Ve Yoo,Ad VEALYA | T8
161.67 | Y£4,v4 | Yer,a¥ | yev,¥1 | vév¥,.4 | 160.99 VY, YY YAV, A4 VEVLVY | TO

0V aE a a ot LSD5%
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38 (8 iy )5l A (8 1eDMaN5 20,0 Byl (31 5305 SLalall il (V0) o) Jss
Py ?é\ . ~/€_~l4 )Laﬂ\

.OJA" Yoot M‘MO‘}M‘SM Y~~Y’@M3Aﬂdjﬁ\8.u
B I T el | el | el | dwall | el | el | el | ilateal
Gy | Al | JaY G | SN | J8Y

033 | 166 | 0.77 | 149 | 272 | 1.83 | 049 | 1.17 | 3.83 T1

034 | 194 | 093 | 166 | 3.23 | 2.64 | 045 | 1.67 | 5.81 T2

031 | 1.70 | 0.73 | 151 | 2.86 | 2.69 | 0.61 | 1.66 | °,AY T3

037 | 192 | 0.77 | 1.77 | 324 | 266 | 0.58 | 1.28 | 6.13 T4

033 | 190 | 0.95 | 1.83 | 292 | 3.65 | 0.31 | 2.24 | 8.40 T5

029 | 168 | 080 | 150 | 2./5 | 3.20 | 036 | 1.52 | 7.73 T6

031 ) 197 | 0.79 | 1.76 | 3.36 | 242 | 040 | 1.28 | 557 T7

032 | 1.83 | 083 | 1.72 | 296 | 3.33 | 0.31 | 1.59 | 8.09 T8

035 | 197 | 092 | 190 | 310 | 275 | 0.31 | 1.31 | 6.64 T9

0.8 | ot o.¢ o o8 LSD 5%
0.83| 1.68] 3.01 042 152| 6.44] 0Alsa
),4¢ v, ¥4 LSD5%

Y 1.84| 0.89] 165| 299| Y,°Y| 049| 131| 576 | Sk

A 1.84| 0.77 171 3.04] Y¥.:V| 035 174 7.13| xS

o | ok V,4¢ af BE LSD 5%

034 | 1.74 | 082 | 153 | 286 | 149 | +,°% | 115 | 273 | T1

035 | 188 | 090 | 1.34 | 3.39 | 155 | 059 | 1.27 | 283 | T2

034 | 176 | 092 | 158 | 278 | 297 | 0.74 | 140 | 6.76 | T3

037 | 1.77 | 085 | 165 | 282 | 272 | 0.71 | 1.19 | 6.26 | T4 j,

033 | 212 | 113 | 197 | 325 | 3.15 | 0.33 | 197 | 716 | T5 V:IJ,
031 | 1.73 | 091 | 143 | 285 | 3.01 | 041 | 121 | 741 | T6 :

031 | 1.73 | 0.72 | 165 | 283 | 203 | 047 | 112 | 450 | T7

036 | 197 | 093 | 1.80 | 3.17 | 3.10 | 0.33 | 1.27 | 7.69 | T8

037 | 1.89 | 085 | 186 | 297 | 267 | 0.33 | 1.18 | 651 | T9

032 | 158 | 0.72 | 145 | 258 | 2.16 | 0.39 | 118 | 492 | T1

033 | 200 | 096 | 197 | 3.06 | 3.74 | 0.36 | 2.06 | 880 | T2

0.28 | 1.64 | 054 | 143 | 294 | 242 | 047 | 191 | 487 | T3

037 | 207 | 068 | 189 | 365 | 260 | 044 | 1.37 | 599 | T4 | 4.
033 | 168 | 0.76 | 168 | 259 | 414 | 028 | 250 | 964 | T5 l

0.28 | 1.63 | 0.68 | 1.56 | 2.65 | 340 | 0.31 | 1.83 | 805 | T6 | ~

032 | 220 | 085 | 186 | 3.89 | 280 | 0.33 | 144 | 6.63 | T7

029 | 1.70 | 0.72 | 164 | 274 | 355 | 028 | 1.90 | 848 | T8

034 | 204 | 098 | 193 | 322 | 283 | 0.28 | 144 | 6.76 | T9

p.E a.E a.E p.& v, LSD 5%
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e 28 Fandiial) ALl clalitid) cOllae 8 Bpeadll gl dleu g Lyl o)
el Al elows ) il Sl Mucilage deeall dlgally padll (e das Ao Lellgial
o 030 Leds L DLl A2 by 6 a0 Aaal) Galaal) A e dadlasy Al Ll
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Dl 38 8 Al A8l Glaws 8y 5l 38y yha g ) 5all Bae s el L (V1) ) Jsaa

e ) Jis
d;l;\ﬁ” bl Yoot eu‘gAﬂ OJS.“ dda S5 Lalaall
Janal) | GUBN el | SGN Ledd | JaY) el
0.036 0.060 0.040 0.052 0.089 T1
0.038 0.062 0.041 0.055 0.090 T2
0.036 0.062 0.041 0.053 0.092 T3
0.037 0.063 0.040 0.055 0.093 T4
0.033 0.063 0.042 0.054 0.093 T5
0.037 0.064 0.044 0.055 0.095 T6
0.036 0.064 0.044 0.055 0.094 T7
0.035 0.061 0.039 0.053 0.090 T8
0.039 0.065 0.044 0.056 0.096 T9
af aE a.E LSD 5%
0.041 | 0.054 | 0.092 OJAd 3
0.027 LSD5%
0.035 0.062 0.040 0.053 0.092 (S
0.037 0.063 0.042 0.055 0.093 §
Y A .8 LSD5%
0.034 0.059 0.039 0.051 0.088 T1
0.038 0.061 0.04 0.054 0.090 T2
0.034 0.061 0.040 0.052 0.092 T3
0.036 0.062 0.039 0.054 0.092 T4 j
0.028 0.062 0.040 0.053 0.092 T5 ‘jla
0.037 0.063 0.041 0.054 0.094 T6 :
0.036 0.063 0.043 0.053 0.093 T7
0.035 0.060 0.038 0.052 0.089 T8
0.038 0.065 0.044 0.055 0.095 T9
0.037 0.060 0.040 0.052 0.089 T1
0.038 0.062 0.041 0.055 0.090 T2
0.037 0.062 0.041 0.054 0.092 T3
0.037 0.063 0.041 0.056 0.093 T4 | 4.
0.038 0.063 0.043 0.054 0.093 T5 1
0.037 0.065 0.046 0.055 0.095 T6 >
0.035 0.065 0.045 0.056 0.094 T7
0.035 0.061 0.039 0.054 0.091 T8
0.039 0.066 0.044 0.056 0.097 T9
a.E a.E .8 LSD5%
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Abstract

This study was conducted at the cold storage unit Department of
Horticulture,Collge of Agriculture,University of Baghdad, during the
growing seasons 2003and 2004 using orange fruits Citrus sinensis L. Local
cultivar taken of from an orchard 15 years old trees near Baquba city.

Fruits were taken at full color stage at the 1st of Junury, Fruits were
dipped in 40% dill extract,(Anethum graveolens L), 5%dill seeds extract,
20% , 40% garlic extract (Alliam sativum L.), 20 , 40% mint extract
(Mentha longifolia L.), 0.5 gm/L Topsin ,individual seal backaging and
dipping in water as a control treatment.

The treatments were divided in two groups the first were stored in
cold store at 4+1 <:c and 80-85% RH while the other group stored in wet
ventilated store. CRD were adopted with 3 replicate , 5 kg for each
replicate, L.S.D. at 5% was used to separate the means.

The results can be summarized as follows :-

1- The individual seal backaging significantly reduced weight loss
percentage, juice percentage,Microbal decay, physiological disorder, TSS,
carotene content in both seasons, Vit C in the first season, wax layer
thickness, phenolic compounds, increased total sugars in the second season
maintain the cortex layer thickness

2- Mints extract significantly reduced the percentage of weight loss,
microbal dacay, physiological disorder, and carotene contant in both
seasons, TSS, in the second season ,and maintain the percentage weight of
cortex and total acidity.

Aconcentration of 40% mint extract reduced the percentage of juice to

48.6% and increased the percentage of total sugar to 8.36% an compared
with 48.47% and 8.18% respectively in second season with control
treatment while the concentration 20% reduced the phenol content of
cortex to 64.2 and the induced fungi infection to 8.21cm? an compared with
71.2 for the phenol content of cortex and 16.28cm? for the induced fungi
infection.
3- Garlic extract at both concentrations and treatment with Topsin prevent
the infection of the fruits with fungi in both seasons while the percentage of
the fungi infection in the fruits in control treatment up to 3.43 and 4.21%
for both seasons .

Dill extract at a concentration of 40% reduced the phenol content of the
cortex to 62.1 and the.
5-Control treatment gave the highest percentage of weight loss, decay,
physiological disorder respiration rate, cortex phenol content, , TSS and
carotene while it gave the lowest cortex weight and thickness, reduced sugar
percent, total acidity.



6-Increased storage period significantly reduced average cortex weight and
thickness , juice , total acidity, Vit.c chlorophyll content in both season and
wax layer thickness in second season while it increased the percentage of
weight loss, total sugar carotene in both seasons and increased the reducing
sugar in the second season and increased the respiration rate.

7-Fruits stored in wet ventilated store significantly maintenance total
acidity percentage, carotene in both seasons and the reconditioning period
and cortex weight percent, total seasons, cortex thickness in first season,
total sugar in second season and the reconditioning period.

Storage of Orange fruits in wet ventilated store increased the reducing
sugar in the first season, wax layer thickness in the second season, cortex
weight, and thickness, total sugar, and wax layer thickness during
reconditioning period.

Wet ventilated store significantly reduced the average physiological
disorder during both seasons and the reconditioning period and increased
the percentage of juice in first season and reconditioning period, TSS in
second season an compared with fruits stored in cold store.



