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A Comparison of Quality and Volatile Components of Two Cucumber
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Abstract This study was performed to compare the quality and volatile components of two cucumber (Cucumis sativus
L.) cultivars (Cheongnakhab, Ipchunakhab)-grown under organic and conventional conditions. The levels of pH and soluble
solids in the organic system were similar to those in the conventional system. The hardness of the pulp in the organic
cucumbers was slightly higher than that in conventional cucumber regardless of cultivar. However, the contents of
chlorophyll a, b, and total chlorophyll in organic cucumbers were significantly (p<0.05) higher than those in conventional
cucumber. The major volatile compound of fresh cucumber was (E,Z)-2,6-nonadienal regardless of cultivar and farming
system. When classified by the identified components’ functional group, the rate of aldehydes was the highest of all
samples. The results indicate that the quality and volatile components in organic cucumbers were similar to those in
conventional cucumbers except for hardness and chlorophyll contents regardless of cultivar.
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Table 1. The physico-chemical properties of organic and conventional cultivated cucumbers

. Farming pH ECY P,O, K Ca Mg CEC? NO,-N NH,-N
Cultivars " -
system 1:5 dS/m mg/kg cmol /kg cmol /kg cmol /kg cmol /kg mg/kg mg/kg
Cheong  Organic  59+0.12 281+027 616+19 1.70+041 6.78:023  2.51+0.51 1546£0.72 1194844  8.16+0.51**
nakhab Conventional 6.0+0.52 6.97+2.77 461+105 1.79+0.71 728+£1.02  3.42+0.80 1696+£2.15  186+55.94 13.01+1.33
Ipchu Organic  6.140.09 2.86+:024*** 1301+19 2.324043** 12.8240.73%** 5.63+0.23*** 27.00£1.22%** 65+38 420+2.64
nakhab Conventional 5.5+0.15 1.12+0.05 754+13  0.81+0.18 4.83+0.79  1.49+0.26 13.14£0.60  79+£20.83  4.20+2.86
Optimal level” 6.0-6.5 2.00 400-500 0.7-0.8 5-6 1.52.0 10-15 - -
DElectric conductivity
ICation exchange capacity
IThe level is recommend by Rural Development Administration.
*Values are significantly different between organic and conventional (¥*p<0.01, ***p<0.001)
The value represents the meantSD (n=3).
Table 2. Distinctive properties of different cultivars
Cultivars Farming system pH Soluble solid (°Brix) ~ Weight (g/fruit) Length (cm) Width (mm)
ch akhab Organic 5.58+0.20 1.67+0.07 240.27+44.75 254442 .68*** 38.58+3.37%*
eong naxha Conventional 5.8440.15 1.8740.19 2876243278 32.52+1.86 34.56+2.16
Iochu nakhab Organic 5.97+0.13 1.67+0.06 248.10+52.44* 29.42+2 .04%** 31.65+3.02
Peu nakha Conventional 6.28+0.15 1.73£0.13 290242056 33.881.51 35.05:4.37

*Values are significantly different between organic and conventional (*p<0.05, **p<0.01, ***p<0.001)

The value represents the mean+SD (n=3).
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Fig. 1. Comparison of hardness of cucumbers cultivated under
conventional and organic conditions. Values are expressed as
mean+SD (n=15). A, Cheongnakhab; B, Ipchunakhab.
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Fig. 2. Comparison of chlorophyll contents of cucumbers
cultivated under conventional and organic conditions. Values are
expressed as mean=SD (n=5). A, Cheongnakhab; B, Ipchunakhab.
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213} linoleic acid-} lmolemc acid®} 72 EE3R|HMIe 2 HE
YA ETth(22,23). 3, palmitic acidollA FEEH XS ko2
BAEE pentadecanalJJr o] A4te] otstel Sl A E=
long-chain fatty aldehyde7} 2.0]2] 54431 &7)/d#el Hofst
£ Aoz 4EA Ark24,25). £ AFeM = o]He A
ZIHEE0] Fa ARoz FFnt. (E2)-2,6-Nonadienal 3
939 B3 2 fr)AE el 2t 0.888 E 0.532 mg/kge] <1
AL, P dFA FrIA = 242 0760 B 0.787 mg/
kgO 2 AA F7AE2] 213-28.6%% F& ARCT Yehith
(E)2-Nonenal= 7J'3% S1=om, A Erh {7
QololA ¢k7F O =2 H|ER IR A V|dske Ao
2 YERIT} PentadecanalS AuiHb2l 3= AAglo] A9 EH T
0371 mgkg)ld Q=TI TF 0213 mgke) BTk oF 170 Eo
o2 Ueht EF5 wet Akl dodshs mae] &4 Ab

Table 3. Color values of organic and conventional cucumbers of different cultivars

Cultivars Farming system a b
Cheongnakhab Organ.ic 38.07+4.01** -11.37+£1.92%** 16.62+£3.51*
Conventional 33.7242.31 -8.28+1.73 12.94+2.90
Ipchunakhab Organ.ic 35.22+42.04%* -13.0142.18%** 17.97+£3.68%**
Conventional 29.98+3.79 -8.16+1.22 10.65+1.96

*Values are significantly different between organic and conventional (*p<0.05, **p<0.01, ***p<0.001)

The value represents the meantSD (n=10).



F71 3 A A eole] F4 54 vl 411
Table 4. Volatile components identified from cucumber
NO. RI Compound name Cheongnakhab (mg/kg) Ipchunakhab (mg/kg)
Conventional Organic Conventional Organic

1 790 Ethyl formate 0.014 0.016 0.095 0.077
2 843 Butanal 0.167 0.179 0.011 0.007
3 857 Ethyl acetate 0.002 0.004 0.303 0.263
4 864 Diethyl acetal 0.003 0.002 0.011 0.011
5 887 2-Methyl butanal 0.007 0.004 0.003 0.004
6 893 3-Methyl butanal 0.156 0.210 0.006 0.006
7 920 Ethanol 0.051 0.030 0.472 0.354
8 936 2-Ethyl furan 0.026 0.025 0.053 0.040
9 965 Pentanal 0.007 0.004 0.036 0.030
10 1053 2,3-Pentanedione 0.009 0.008 0.006 0.008
11 1075 Hexanal 0.048 0.064 0.047 0.042
12 1106 3-Pentanol 0.003 0.003 0.007 0.007
13 1121 (E)-2-Pentanal 0.024 0.018 0.032 0.025
14 1144 Butanol 0.010 0.007 0.002 0.004
15 1159 1-Penten-3-ol 0.026 0.020 0.027 0.023
16 1177 Pyridine 0.011 0.009 0.011 0.013
17 1209 (E)-2-Hexenal 0.064 0.044 0.064 0.061
18 1226 2-Pentylfuran 0.062 0.063 0.057 0.065
19 1251 Pentanol 0.012 0.015 0.013 0.012
20 1314 (E)-2-Heptenal 0.013 0.015 0.011 0.014
21 1319 (2)-2-Penten-1-ol 0.024 0.021 0.021 0.022
22 1354 Hexanol 0.019 0.021 0.013 0.027
23 1382 (2)-3-Hexen-1-ol 0.013 0.014 0.009 0.021
24 1386 Nonanal 0.018 0.026 0.012 0.018
25 1391 (E,E)-2,4-Hexadienal 0.007 0.005 0.006 0.007
26 1420 (E)-2-Octenal 0.008 0.011 0.009 0.016
27 1443 (Z)-6-Nonenal 0.067 0.053 0.030 0.026
28 1445 Acetic acid 0.017 0.017 0.129 0.165
29 1454 Furfural 0.011 0.008 0.009 0.008
30 1457 (E,Z)-2,4-Heptadienal 0.049 0.046 0.045 0.053
31 1483 (E E)-2,4-Heptadienal 0.093 0.071 0.086 0.078
32 1508 Benzaldehyde 0.013 0.008 0.014 0.014
33 1512 (E,Z)-3,5-Octadien-2-one 0.013 0.012 0.017 0.020
34 1527 (E)-2-Nonenal 0.145 0.185 0.152 0.177
35 1548 Linalool 0.024 0.015 0.015 0.011
36 1561 (E,E)-3,5-Octadien-2-one 0.019 0.012 0.015 0.017
37 1569 Dimethyl sulfoxide 0.005 0.005 0.027 0.020
38 1576 (E,Z2)-2,6-Nonadienal 0.888 0.532 0.760 0.787
39 1583 (E)-B-Caryophyllene 0.031 0.008 0.009 0.009
40 1655 o-Humulene 0.091 0.044 0.046 0.035
41 1660 Nonanol 0.034 0.030 0.014 0.036
42 1662 5-Methyl-4-hepten-3-one 0.013 0.010 0.011 0.010
43 1681 (Z)-3-Nonen-1-ol 0.013 0.009 0.010 0.018
44 1714 (2)-6-Nonenol 0.144 0.089 0.086 0.105
45 1754 (E,Z)-2,4-Decadienal 0.011 0.009 0.007 0.009
46 1765 (E,Z)-2,6-Nonadien-1-ol 0.084 0.035 0.055 0.060
47 1796 (E E)-2,4-Decadienal 0.040 0.041 0.028 0.032
48 1913 Tetradecanal 0.035 0.034 0.023 0.017
49 1926 f3-Ionone 0.060 0.041 0.042 0.047
50 2019 Pentadecanal 0.400 0.343 0.195 0.231

DRetention index
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Table 5. Relative content of functional groups of volatile components identified from various cucumbers

Cheongnakhab Ipchunakhab

Functional groups ~ Numbers Conventional Organic Conventional Organic
mg/kg Total% mg/kg Total% mg/kg Total% mg/kg Total%
Acid 1 0.017 0.55 0.017 0.68 0.129 4.08 0.165 522
Alcohols 13 0.456 14.69 0.311 12.47 0.744 23.53 0.700 22.14
Aldehydes 22 2.270 73.13 1.909 76.51 1.586 50.16 1.660 52.50
Esters 2 0.017 0.55 0.019 0.76 0.399 12.62 0.340 10.76
Hydrocarbons 2 0.122 3.93 0.052 2.08 0.055 1.74 0.044 1.40
Ketones 5 0.114 3.67 0.083 333 0.090 2.84 0.103 3.25
Miscellaneous 5 0.108 348 0.104 4.17 0.159 5.03 0.150 473
Total 50 3.104 100 2.495 100 3.162 100 3.162 100
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