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Improving Valencia Orange Fruit Juice Quality Using Putrescine and Methyl
Jasmonate
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Table 1: Comparison of the mean of fruit juice titratable acidity in Valencia orange fruit treated with putrescine and
methyl jasmonate

Titratable acidity (/100m1) gl s Loisns Treatment —les

Time (month) (sl) )b} Slgoul> ot oy
4 3 2 1 ()YSABJS%") ()y%‘ulﬂ")
Methyl Jasmonate (uM) Putrescine (mM)

3.11 2.20m 2.06™ 2m 0
4474 4% 3.8™ 3.5M 10 0
3.991 3.52" 3.344 3.1 20

5o 48>0 45%h 4215 0
5.3%¢ 4,90 4.65°" 45 10 2.5
4600 4.35%1 4.25%% 3.99" 20
5.98? 5.3%d gb-e 4.8 0
6.01° 5.6% 5.45%¢ 5be 10 5
4.32°1 4.23%% 4" 3.90%" 20

Sglas SSls slasals iz yge3] doy0 O rhw jo aiiie (LSS By > sl giw o 0 a5 Sl Sl

Al e b g )lo s
Means in each column having the same letters are not significantly different at the 5% level of probability using
Duncan’s Multiple Range Test
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Table 2: Comparison of the mean of fruit juice total soluble solids in Valencia orange fruit treated with putrescine and
methyl jasmonate

(%) Total soluble solids (s.0,3) Jslxs aol> Slga JS Treatment lo.s

Time (month) (sbe) (ybe; Slgoulr e e S
Methyl Jasmonate (uM) Putrescine (mM)
8.50' 9.00¢ 9.50" 10.00™ 0
10.504 11.00 11.50" 12.00% 10 0
9.00%" 9.500%f 10.00% 10.50° 20
12.50% 13.10%" 13.50%9 14.00%% 0
12.00 12.50% 13.00% 13.50%" 10 25
11.10 11.65% 12.00%" 12.50% 20
15.00%%¢ 15.3% 15.50% 15.60% 0
16.00? 16.10° 16.40° 16.50? 10 5
10.00"! 10.6™* 11.009% 11.50%1 20

Soles Sl slasels diz yge;l aoy0 B o [0 st Gy gy Gyl aiw o 0 aS ole Sl

Gl e b g lo goe
Means in each column having the same letters are not significantly at 5% level of probability using
Duncan’s Multiple Range Test
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Table 3: Comparison of the mean of fruit juice ascorbic acid in Valencia orange fruit treated with putrescine and methyl
jasmonate

Ascorbic acid (mg/100ml) Gidsheo) =+ 50 05 o) S pSnli] Treatmen Lo

Time (month)(ele) ke Sligoml Jte P!
4 3 2 1 (Y 509,50) ()y%‘ulﬂ-‘)
Methyl Jasmonate (uM) Putrescine (mM)

28.00" 28.50™ 29.10'm 309! 0

29.84™ 30.209" 30.55% 30.68" 10 0
29.30M 30.109" 30.40% 30.50%1 20

30.009" 30.307 30.84%1 31.00% 0

30.67"1 31.00% 31.20%*9 31.50%f 10 25
29.20Km 29.8™ 31.05%" 31.20%¢ 20

31.60*¢ 31.79%¢ 31.85% 31.90% 0

31.74%4 31.89% 31.95% 32.00% 10

29.10'mn 29.74" 30.109" 30.45%k 20 5

Solas Sl slasels sz yge;l ao )0 B mhaws o ditws Gy gy Gyl aiw o 0 aT ole Sl

Sl e b g lo ge
Means in each column having the same letters are not significantly at 5% level of probability using
Duncan’s Multiple Range Test
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Table 4: Comparison of the mean of fruit juice content in Valencia orange fruit treated with putrescine and methyl

jasmonate
(%)duice fruit (40)0) gm0 ] (lpea Treatment —le.s
Time (month)(ele) )l HEPVNWES W) Oyt 92
Methyl Jasmonate (uM) Putrescine (mM)
42.10° 43.20" 43.45" 44.00™ 0
44,10 44,60 45,00" 45.20" 10 0
44.00™ 44.30'™ 44.70Y 45.00" 20
45.00" 45.50° 46.00 46.23° 0
45.10 46.00f 46.20°f 46.45% 10 25
44.00m 44.30Km 44,70 45.10" 20
46.001 46.50% 46.75% 47.00% 0
46.65 47,00 47.25% 47.50? 10 5
43.20" 44.00m 44,504 45.00" 20

Soles Sl slasals six yge3] doyd B s [0 st Lo gy Gyl giw a0 aS ole Sl

Gl e b g lo goe
Means in each column having the same letters are not significantly at 5% level of probability using
Duncan’s Multiple Range Test
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Table 5: Comparison of the mean of fruit juice Carotonoid in Valencia orange fruit treated with putrescine and methyl
jasmonate

i ¢ Treatment s
Carotonoid (Ug/mI) (i Lo ;o p,55,500) audsiie,lS

Time (month)(els) ;)b Slgewsl> o e i 9
4 3 2 1 ()y?"ﬁ)':'.?“’) ()YVQ_SJ‘“)
Methyl Jasmonate (uM) Putrescine (mM)

29.90*f 29.00°f 28.50°f 28.00° 0

30.54%f 30.00*f 29.320f 29.00°f 10 0
30.00*f 29.40°f 28.89¢f 28.50° 20

31.20% 31.012¢ 30.50*¢ 30.00*f 0

31.00%¢ 30.76%¢ 30.10% 29.80 10 2.5
30.30*f 30.00*f 29.60*f 29.50°f 20

31.50%® 31.0284 30.40°f 30.01%f 0

32.00° 31.45%° 31.0424 30.50*¢ 10 5
30.10*f 29.94%f 29.1°%F 28.50°f 20
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Al e b g )lo s
Means in each column having the same letters are not significantly at 5% level of probability using
Duncan’s Multiple Range Test
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Table 6: Comparison of the mean of fruit juice anthocyanin in Valencia orange fruit treated with putrescine and methyl
jasmonate

. . _ - Treatment lo.s
Anthocyanin (Mm/g fresh weight) (5 )59 0,5 | Jse o) uibowsis!]

Time (month)(ele) )l PV ES W) Oyt 92
4 3 2 1 ()y5‘°3)'§'3"°) ()y?“&?"’)
Methyl Jasmonate (M) Putrescine (mM)
11.98¢1 11.11¢ 8.97'™ 6.73° 0
125 11.6% 10.5Mm 9.03™ 10 0
12¢1 10.5Mm 9.2!mn 8.45m° 20
13.5¢f 12.5¢ 11.16¢ 7-83" 0
12.79% 11.6M 10.73" 10.1m 10 2.5
14.2v¢ 12.56" 11.8 10.33m 20
14.6 13.6°f 12.5¢1 10.65™™m 0
19.26° 15.8° 14,55 13.2%9 10 5
12.3%4 1157 9.5kn glmn 20
o2 b gl gme Sglas Sl slasals siz 03l o )0 O mhaw ;o dited LSy By > glls gt o y0 a5 Sl il
&l

Means in each column having the same letters are not significantly at 5% level of probability using
Duncan’s Multiple Range Test
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Improving Valencia Orange Fruit Juice Quality Using Putrescine and
Methyl Jasmonate

Mohammadrezakhani'®, S. and Pakkish?, Z.
Abstract

This experiment was carried out to determine the effects of putrescine and methyl jasmonate on increasing juice quality
of orange (Citrus sinences L.) “Valencia” fruit. Orange fruit were treated with O (control), 2.5 and 5 mM putrescine and
0 (control), 10 and 20uM methyl jasmonate for 5 m, stored at 5+1°C with 85-90 % relative humidity for 4 months and
then total soluble solids, titratable acidity, ascorbic acid, total carotenoid, total anthocyanine of the fruit juice evaluated.
The results showed, that the total soluble solids, ascorbic acid and the amount of fruit juice in treated and non-treated
fruits were reduced during storage, but in putrescine and methyl jasmonate treatments alone and together, the trend of
reduction was lower. However, 5 mM putrescine treatment and combined with 10 pM methyl jasmonate had highest,
total soluble solids, ascorbic acid and the amount of fruit juice, compared to the control and the other treatments.The
titratable acidity, total anthocyanin and total carotenoid of treated and non-treated fruits increased during storage but
pattern of changes of treated fruits increased higher compared to the control fruits. However, The highest titratable
acidity, anthocyanin and carotenoid content observed in treated fruit with 5 mM putrescine and combined with 10 uM
methyl jasmonate in end storage. So, fruits treated with 5 mM putrescine and combined with 10 uM methyl jasmonate
showed the best effect.
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