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2. Aspect ratio
3. True volume
4. Apparent volume
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Table 1 Physical Characteristics of Cook Eureka and Khoushehi lemon fruits at harvest time

- Fruit length ~ Small diameter Fruit thickness True volume Apparent volume  Error of Density
Varieties 3 3 3
(cm) (cm) (cm) (cm”) (cm”) volume (g.cm™)
Cook Eureka 7.16 = 0.65% 5.64 +£0.49 5.61+£046 120.48+29.27 120.68+30.82 0.14+6.38 1.07+0.07
Khoushehi  5.03 +0.47 4.91+0.26 4.82+0.23 68.12+1047 62.67+10.18 -7.77+7.42 1.16+0.14
Mean + Sd

Continue the table 1 Physical Characteristics of Cook Eureka and Khoushehi lemon fruits at harvest time
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\FAN

Varictics Ar.ithmetic mean Gelometric mean ngmonic Mean .Equivalent Sphericity Aspect ratio Surfacezarea
diameter (cm)  diameter (cm) diameter (cm) diameter (cm) (%) (cm”)
Cook Eureka 6.14+£0.49 6.09 +£0.49 6.05+0.49 6.09+0.49 0.85+0.04 7891+554 117.33+19.36
Khoushehi 4.92+0.27 4.91+0.27 4.91+0.27 4.92+0.27 0.98+0.05 98.21+£7.69 76.07+8.33
Mean + Sd
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Table 2 Changes of physical characteristics of two lemon fruit varieties (Cook Eureka and
Khoushehi) during ripening and shelf life

Cook Eureka
Harvest time Fruit weight (g) Lose weight (%) Juice percentage
At harvest time End of shelf life End of shelf life At harvest time End of shelf life
October 17 116.3 b' 126.8 a 7.85 a 29.27 b 39.67 a
October 27 115.5 b 106.5 a 5.98 b 34.83 ab 3791 a
November 6 119.00 ab 107.8 a 5.84 b 36.81 a 38.78 a
November 16 142.6 a 110.9 a 7.89 a 34.83 ab 42.8 a
Mean squares” 1006.07" 529.75"™ 7.69 63.32" 27.24"
Khoushehi
October 17 65.89 a 5591 a 8.57 a 19.89 b 26.83 b
October 27 68.28 a 57.07 a 6.95 a 26.27 a 27.97 b
November 6 69.69 a 65.57 a 7.14 a 26.27 a 343 a
November 16 70.5 a 57.56 a 7.81 a 28.13 a 31.83 a
Mean squares 24.56™ 117.14™ 3.20™ 78.16 71.73"

"' Mean in each column and for each variety with the same letter is not significantly different using Duncan test.
? “Significantly at p<0.01 , "Significantly at p<0.05 , ™ non-significant
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Table 3 Changes of chemical characteristics of two lemon fruit varieties (Cook Eureka and
Khoushehi) during ripening and shelf life

Cook Eureka
TSS (%) TA (%) TSS/TA
Harvest time At harvest End of shelf At harvest End of shelf At harvest End of shelf
time life time life time life
October 17 9.94 a' 10.36 a 8.8 a 10.39 a 1.25 b 1.11 b
October 27 9.77 a 9.78 c 8.52 a 7.27 b 1.24 b 1.35 a
November 6 9.76 a 10.01 b 6.41 b 7.26 b 1.53 a 1.38 a
November 16 9.86 a 10.14 ab 6.78 b 7.33 b 1.46 a 1.39 a
Mean squares” 0.05™ 0.36 8.76 14.47" 0.137 0.10"
Khoushehi
October 17 8.77 a 9.46 a 4.74 a 4.98 a 1.92 b 2.00 b
October 27 8.61 a 8.85 ab 3.72 b 3.74 b 2.39 a 2.37 a
November 6 8.28 ab 8.86 ab 3.03 b 3.69 b 2.81 a 2.41 a
November 16 8.06 b 8.47 b 4.47 a 3.42 b 1.87 b 2.51 a
Mean squares 0.61° 1.02% 3.597 2917 1177 030"

"' Mean in each column and for each variety with the same letter is not significantly different using Duncan test.
? “Significantly at p<0.01 , "Significantly at p<0.05 , ™ non-significant
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Table 4 Changes of Peel thickness, Pulpy residue, TI of two lemon fruit varieties (Cook Eureka and
Khoushehi) during ripening and shelf life

Cook Eureka
Peel thickness (mm) Pulpy residue (%) TI (%)
Harvest time At harvest End of shelf At harvest End of shelf At harvest End of shelf
time life time life time life
October 17 3.3 a' 3.00 a 70.73 a 60.33 a 2.95 b 4.13 ab
October 27 3.64 a 2.67 a 65.17 ab 62.09 a 345 ab 3.73 b
November 6 3.54 a 2.97 a 63.19 b 61.22 a 3.63 a 3.89 b
November 16 3.91 a 2.51 a 65.17 ab 57.2 a 3.44 ab 4.37 a
Mean | 0.39™ 0.34™ 63.32" 27.24™ 0.52" 0.48"
squares
Khoushehi
October 17 3.13 a 2.43 b 80.11 a 73.18 a 1.74 b 2.53 b
October 27 3.36 a 2.99 a 73.73 b 72.03 a 2.21 a 2.39 b
November 6 3.38 a 2.88 ab 73.73 b 65.75 b 2.16 a 2.97 a
November 16 3.73 a 3.18 a 71.87 b 68.17 b 2.22 a 2.62 b
Mean squares  0.37" 0.61 78.16 70.92" 0.33 037

1. Mean in each column and for each variety with the same letter is not significantly different using Duncan test.
2 **Significantly at p<0.01 , *Significantly at p<0.05 , ns non-significant
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Table 5 Changes of color indices (L* a*, b*) of two lemon fruit varieties (Cook Eureka and
Khoushehi) during ripening and shelf life

Cook Eureka
L* a* b*
Harvest
time At harvest End of shelf At harvest End of shelf At harvest End of shelf
time life time life time life
October 17 63.03 _a' 6894 a -1451 a  -424 a 5424 a  61.00 ab
October27 5273 b 6716 a -1603 a -839 a 4709 b 5632 b
November 6 66.01 a 70 a -11.04 b -3.88 a 58.57 a 63.18 a
N"Vf‘g‘ber 6651 a 6978 a -823 b -438 a 5641 a 5946 ab
Mean = )5 357 5.01™ 36.92" 13.50™ 74.51" 24.99™
squarcs
Khoushehi
October 17 4464 b 6265 b -1407 b -11.97 ¢ 3719 ¢ 5321 b
October27 5131 b 6476 b -1647 b -616 b 4355 b 5874 ab
November 6 65.88 a 70.28 a -8.5 a -0.32 a 55.03 a 59.55 a
N"Vf‘g‘ber 6591 a 7093 a 67 a 043 a 5831 a 6253 a
Mean 343.42™ 50.04" 63.32" 100.26™ 291.33" 45.45"
squarcs

1 Mean in each column and for each variety with the same letter is not significantly different using Duncan test.
2 **Significantly at p<0.01 , *Significantly at p<0.05 , ns non-significant
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Continued table 5 Changes of color indices (C, 4, CCI) of two lemon fruit varieties (Cook Eureka
and Khoushehi) during ripening and shelf life

Cook Eureka
C h CCI
Harvest
time At harvest End of shelf At harvest End of shelf At harvest End of shelf
time life time life time life
October 17 56.17 a' 61.17 a 105.00 b 94.00 a -4.27 b -1.01 a
October 27 49.75 b 57.15 a 108.8 a 98.68 a -6.48 c -2.36 a
November 6 59.64 a 63.38 a 100.8 93.69 a -2.9 a -0.96 a
N"Vf‘g‘ber 5702 a 5963 a 983 ¢ 82 a 219 a -1.08 a
Mean = 55 g0 20.59™ 64.97" 110.69™ 10.71° 1.36™
squares
Khoushehi
October 17 39.78 c 54.73 b 110.8 a 103.1 a -8.59 b -3.69 b
October 27 46.56 b 59.09 ab 110.8 86.05 a -7.45 b -1.65 a

November 6 55.7 a 59.57 a 98.76

a
b 90.33 a -2.36 a -0.08 a
b

N"Vf‘g‘ber 5878 a 6254 a  96.55 8961 a -1.79 a 0.1 a
Mean 225.66" 31.04" 174.75™ 166.47™ 36.14" 9.29"
squarcs

1 Mean in each column and for each variety with the same letter is not significantly different using Duncan test.
2 **Significantly at p<0.01 , *Significantly at p<0.05 , ns non-significant
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Table 6 Changes of bioactive compounds of two lemon fruit varieties (Cook Eureka and Khoushehi)
during ripening and shelf life

Cook Eureka
Vitamin C (mg.100g” FW) Total phenol of peel (mg.g”’)  Total phenol of pulp (mg.g")
Harvest time At harvest End of shelf At harvest End of shelf At harvest End of shelf
time life time life time life
October 17 37.56 b' 43.50 ab 2.71 a 4.61 a 0.62 c 3.12 a
October 27 40.85 ab 46.72 ab 2.6 a 4.24 a 0.80 b 2.82 a
November 6 43.68 a 41.58 b 2.23 a 4.28 a 0.99 a 2.85 a
November 16 42.69 a 50.45 a 2.52 a 4.85 a 1.04 a 2.89 a
Mean squares”  43.47" 60.66" 0.26" 0.50™ 0.22° 0.11™
Khoushehi
October 17 23.68 b 36.12 a 2.64 a 4.73 a 0.79 ab 3.83 a
October 27 18.01 c 30.09 a 1.01 b 4.41 a 0.76  bc 3.27 a
November 6 29.06 a 27.89 a 1.44 b 4.23 a 0.92 a 3.2 a
November 16 28.31 a 28.77 a 2.12 a 4.18 a 0.63 ¢ 3.38 a
Mean squares 15547 47.98™ 3.15° 0.37" 0.09" 0.49™

1 Mean in each column and for each variety with the same letter is not significantly different using Duncan test.
2 **Significantly at p<0.01 , *Significantly at p<0.05 , ns non-significant
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Table 7 Changes of antioxidant capacity of two lemon fruit varieties (Cook Eureka and Khoushehi)
during ripening and shelf life

Cook Eureka

Antioxidant capacity of peel(/.)

Harvest time

Antioxidant capacity of pulp(/)

At harvest time End of shelf life At harvest time End of shelf life
October 17 58.29 ab' 64.53 a 48.43 b 52.60 b
October 27 46.12 b 61.97 a 43.26 b 55.26 ab
November 6 51.60 ab 61.20 a 46.54 b 52.49 b
November 16 63.94 a 71.00 a 54.77 a 59.69 a
Mean squares” 362.34™ 118.90™ 140.69" 68.21™
Khoushehi
October 17 55.10 a 47.05 a 48.31 a 50.77 a
October 27 29.70 b 47.42 a 37.12 b 46.14 a
November 6 33.07 b 51.03 a 33.78 b 55.82 a
November 16 50.61 a 51.40 a 48.36 a 52.17 a
Mean squares 953.53" 32.01™ 343.00 96.16™

1 Mean in each column and for each variety with the same letter is not significantly different using Duncan test.
2 **Significantly at p<0.01 , *Significantly at p<0.05 , ns non-significant
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In this research, physicochemical and antioxidant properties of two varieties of lemon (Cook Eureka
and Khoushehi) were evaluated during two years by sampling from October 17 to November 16, every
10 days (four times) from trees and at the end of shelf life period. The results showed, generally, the
size and volume of fruit of Cook Eureka was large and Khoushehi lemon was small. The fruit weight
and juice percentage in Cook Eureka did not change significantly (»<0.05) during harvesting time and
shelf life. The TSS/TA ratio also increased during ripening and shelf life, with the exception of the
Khoushehi fruits which harvested on November 16. Although the technology index in Cook Eureka
was not significantly change during harvesting times, but the peel thickness of Khoushehi fruits
decreased during shelf life. In general, the values of L*, a* and b* color indices in both varieties and
experiment were high from first to last harvest times. Also, amount of Chroma and CCI showed an
increase pattern during shelf life. Fruits picked at the last harvest (Nov. 16), which had the highest
amount of vitamin C (28.31 mg/100gFW), also had the highest vitamin C levels at the end of shelf life
(42.64 mg/100gFW). Totally, the total phenol and antioxidant content of fruit were increased during
shelf life period in both varieties.
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