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Abstract

Environment-friendly agricultural products are consumed widely, but little is known about consumers’ acceptability. The
objectives of this study were to 1) determine consumers’ acceptability of cucumber when consumed raw, 2) determine
differences in appearance liking between environment-friendly and conventionally grown cucumber samples, and 3) analyze
the physicochemical properties of cucumber. White dadagi, gasi, non-pesticide mini cucumber, organic gasi, and organic
Joseon cucumber samples were evaluated for consumers’ acceptability using a nine-point hedonic scale; White dadagi,
organic Joseon, and organic gasi cucumber samples showed the highest acceptability scores. However, there were three
consumer segmentations differing their degree of cucumber liking and preference. Consumers liked the appearance of organic
gasi best. Consumers’ preference of cucumbers did not change upon evaluation of the acceptability of the appearance of whole
fruit with and without a label indicating an environment-friendly status. Additionally, the physicochemical properties of the
cucumbers —including color (skin and flesh), length, circumference, weight, water activity, brix, and texture (hardness and
fracturability) —were measured. All measurements showed significant differences among samples, with the exception of water
activity and hardness. White dadagi was 3.8 brix, which was the highest among cucumbers, followed by non-pesticide mini
cucumber and organic Joseon. White dadagi, organic Joseon, and organic gasi showed greater fracturability than the other
cucumber samples.
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Fig. 1. Overall acceptability of 5 cucumber samples by
three clusters of consumers'™. ! Acceptability was measured
using a 9-point hedonic scale where 1 meaning dislike
extremely, 5 meaning neither like nor dislike, and 9 meaning
like extremely. 2 a~d: Samples were compared within each
cluster and samples sharing the same alphabet are not
significantly different (a<0.05). ¥ WDC stands for white
dadagi cucumber, PC stands for gasi cucumber, NMC stands
for non-pesticide mini cucumber, OPC stands for organic
gasi cucumber, and OJC stands for organic Joseon cucumber
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Table 1. Cucumber sample information

o || 5w uw ATHE Table 3o Uik Fiet
u]U 9ol AT BE NRe|H o]Fo] E7E BrlA
&% Sk ot §715R M 0l go] 95l Xl
7F S19ick. Table 29] §4) 1712 AL ©0]9] Y7|Ew
2 AAFEAE o (Table 3)7h 20174e] P75 4
o FFE wAA gatrhe A L 5 Agiek
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£ Aol Foldh AFThARE 71%7} ol 4ol 29%7}
FHOR, AP 1825417 4%z 71 Bgrow], e
46 26652 Bl BleE TAEC gt Sof 4

Growing method Korean name Name in English

Sample label

Purchased from Place of origin

White Busan Banyeo Farmers
) Baekdadagi cucumber dadagi WDC v Hongcheon, Gangwondo
Conventionally cucumber Market
growi Prickled B B F Y h G
. rickle usan Banyeo Farmers eongcheon, Gyeongsang
Gasi cucumber cucumber i Market bukdo
Pesticide-free mini Nop-pesticide NMC Online shopping mall Gimje, Jeolla bukdo
cucumber mini cucumber (emart)
. . . Busan Gijang .
Ei I- kl
nv1r9nmenta Organic gasi cucumber Organic prickled OPC Environment- Friendly Gunwi, Gyeongsang
friendly cucumber . bukdo
Agricultural product store
Organic Joseon Organic Joseon 0IC Farmhouse Cheongju,
cucumber cucumber (Directly purchase) Chungcheongbukdo

Table 2. Consumers’ mean ratings’? on overall acceptability and liking evaluation of appearance, flavor, and texture of

five cucumber samples®

Liking WDC PC NMC OPC 0IJC LSD"
Appearance 5.6% 5.3 494 6.1° 4.7 0.50
Overall 5.6" 4.6° 43° 5.0 5.6" 0.50
Flavor 5.5 4.5° 42° 4.7 5.8 0.55
Texture 6.0° 459 4.0° 5.4° 6.5 0.54

D" Acceptability was measured using a 9-point hedonic scale where 1 meaning dislike extremely, 5 meaning neither like nor dislike, and 9

meaning like extremely.
2

) a~d: Samples sharing the same alphabet are not significantly different (a<0.05)

3 WDC stands for white dadagi cucumber, PC stands for gasi cucumber, NMC stands for non-pesticide mini cucumber, OPC stands for
organic gasi cucumber, and OJC stands for organic Joseon cucumber
Y LSD: Least significant difference
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Table 3. Consumer acceptability of appearance with and

without information of environment-friendly or conventional

1,2)

agricultural produces™® of cucumber samples®

Blind Informed Comparison
Sample N . 5 between
evaluation evaluation .
evaluations(z-test)
WDC 5.5 5.9° NS”
PC 4.9° 5.2¢ NS

NMC 49° 474 NS

OPC 6.8 6.9 NS

oJC 3.7 4.4 !
p-value <0.0001 <0.0001

LSD? 0.52 0.49

Appearance acceptability was measured using a 9-point hedonic
scale where 1 meaning dislike extremely, 5 meaning neither like

nor dislike, and 9 meaning like extremely.
2

a~d: Samples sharing the same alphabet are not significantly

different (a<0.05).

WDC stands for white dadagi cucumber, PC stands for gasi

cucumber, NMC stands for non-pesticide mini cucumber, OPC

stands for organic gasi cucumber, and OJC stands for organic

Joseon cucumber.

Samples were labeled with 3 digit random codes for the blind

evaluation.

% Samples were labeled as indicated in Table 1 as Korean name
for the informed evaluation.

9 LSD: Least significant difference

7 Not significant
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Table 4. Demographic information of consumers (n=98)
Question Answers Number of Note
answers
Gender Male 2%
Female 69
Under 18 0
18~25 52
26~35 16
Age 36~45 12
46~55 10
56~65 7
Older than 66 0
More than once a day 2
More than 2~3 times per week 26
About once a week 42
Frequency of cucumber About once a month 21
consumption About once every 3 months 1
About once every 6 months 1
About once a year 0
I usually do not consume cucumber 4
More than once a day 4
More than 2~3 times per week 20
About once a week 31
Frequency of organic About once a month 17
vegetable consumption  About once every 3 months 5
About once every 6 months 2
About once a year 2
I usually do not consume organic vegetables 16
More nutritious and good for health 55
Taste better 5
Opini.on regarding Better for environment 21
organic vegetables .
(Choose all that apply) Fresher and longer shelf life 6
Not different from conventional vegetables 10
Other 2
Supermarket and mart 57
Traditional market 18
Vegetable p urchase Delivery via online purchase 2
location
Do not purchase, but consume when served at restaurants as side dish 11
Do not purchase, but consume ones that were home grown 5
Price 48
Shape 46
Color 58
Factors influencing Freshness 0
cucumber purchase
(Choose all that apply) Texture 2
Environment-friendly certified 5
Organic certified 8

Other

1

Shelf life, odor
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Table 4. Continued
Question Answers Number of Note
answers
Willingness to pay for cucumber
Less than 1,000 4
Conventional cucumber  1,000~2,000 33
(KRW)" 2,000~3,000 36
3,000~4,000 7
Less than 1,000 2
Organic cucumber 1,000~2,000 6
(KRW) 2,000~3,000 26
3,000~4,000 29
Less than 1,000 3
Environment-friendly 1,000~2,000 4
cucumber
(KRW) 2,000~3,000 25
3,000~4,000 26
Don’t know 20
) KRW=Korean Won
Table 5. Average and standard deviation of length, circumference, and weight of 5 cucumber samples”
Measurement (unit) WDC PC NMC OPC (0)[®
Length (cm) 26.2+1.72 33.3£1.77 11.9+1.05 27.8+1.82 15.0+1.17
Circumference (cm) 13.440.96 13.1416.94 11.4+1.09 11.7+0.95 12.1£1.00
Weight (g) 285.5+31.79 179.0+35.64 89.1+21.93 205.6+33.87 128.6+23.62

Y WDC stands for white dadagi cucumber, PC stands for gasi cucumber, NMC stands for non-pesticide mini cucumber, OPC stands for
organic gasi cucumber, and OJC stands for organic Joseon cucumber

Table 6. Water activity? and Brix? measurements of 5

Table 7. Hardness and fracturability measurement of 5

cucumber samples“" ) cucumber samplesm)

Cucumber Water activity Brix" Cucumber Hardness Fracturability
WDC 0.9702 3.8 WDC 53.7° 2.1
PC 0.9724 2.0 PC 64.8% 52.8°
NMC 0.9722 3.1° NMC 66.9° 48.8°
OoPC 0.9678 2.6° OPC 55.9% 63.3°
0JC 0.9718 3.0° 0JC 58.1% 71.4°

p-value 0.5819 <0.0001 p-value 0.1973 0.0406
LSD” Ns® 0.31 LsSD? Ns¥ 18.53

" Water activity was measured using water activity meter (HP23-
AW, Rotronic, Bassersdorf, Switzerland)

? Brix was measured using Refractometer (AR200, Reichert Ophthalmic
Instruments, Reichert, Inc, Depew, NY, USA)

 WDC stands for white dadagi cucumber, PC stands for gasi
cucumber, NMC stands for non-pesticide mini cucumber, OPC
stands for organic gasi cucumber, and OJC stands for organic
Joseon cucumber

¥ a~d: Samples sharing the same alphabet are not significantly
different (a<0.05)

% LSD: Least significant difference

9 NS = Not significant

D Texture analyzer (TA-XT 2i, Stable Micro System Micro System
Ltd., Surrey, UK) was used to measure hardness and fracturability

) ab: Samples sharing the same alphabet are not significantly
different (a<0.05)

» WDC stands for white dadagi cucumber, PC stands for gasi
cucumber, NMC stands for non-pesticide mini cucumber, OPC
stands for organic gasi cucumber, and OJC stands for organic
Joseon cucumber.

Y LSD: Least significant difference

9 NS = Not significant

2
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Table 8. Color measurements of cucumber!'~>
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Skin Flesh
Cucumber
L a b L a b

WDC 51.0° -8.2¢ 16.4° 36.2° -3.6® 6.4

PC 29.7° -2.5 6.8° 36.0° -3.1% 9.3
NMC 29.9° -58 7.5° 36.8° -6.7° 12.1
OPC 29.9° -0.5° 3.2° 31.6° -2.0° 7.7
0IC 39.2° -6.5° 18.0° 35.8° -46 11.1

p-value <0.0001 <0.0001 <0.0001 0.0032 0.0003 0.1208

LsSD? 3.86 1.65 2.74 0.76 1.92 NS

D Colorimeter (Spectrophotometer, Model CM-3500d, Minolta Co, Japan) was used to measure lightness (L), redness (a), and yellowness (b)

? a~d: Samples sharing the same alphabet are not significantly different (a<0.05)

3 WDC stands for white dadagi cucumber, PC stands for gasi cucumber, NMC stands for non-pesticide mini cucumber, OPC stands for
organic gasi cucumber, and OJC stands for organic Joseon cucumber.

9 LSD: Least significant difference
> NS = Not significant
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