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Comparison of Nutrient Content and Retention Rate among Chuichung
Cucumber, White Dadagi Cucumber, and Yellowish Overripe
Cucumber according to Different Cooking Methods

Honggyun Kim' and Heajung Churlg2

JDepartment of Food Science and Biotechnology of Animal Resources, Konkuk University
“}Department of Korean Cuisine, Jeonju University

ABSTRACT General component and mineral contents according to species of Capsicum annuum were investigated.
In addition, chuichung cucumber, white dadagi cucumber, and yellowish overripe cucumber were cooked by using
seven different methods (boiling, steaming, pan-cooking, roasting, pan-frying, deep-frying, and microwaving), and re-
tention rates of general components and minerals according to species were evaluated. Weight loss was observed
in all cucumber species using all cooking methods. Most general component and mineral contents of C. annuum samples
were significantly different according to species, and cooking method (P<0.05), whereas Fe and Cu contents were
not significantly affected by species and cooking method, respectively. As a result, the highest protein, fat, ash contents
were detected in deep-fried C. annuum, and high moisture contents were detected in raw, boiled, and steamed C.
annuum. High mineral contents were detected in roasted and microwaved chuichung cucumber, deep-fried white dadagi
cucumber and yellowish overripe cucumber. Retention rates of C. annuum by cooking method, ranged from 30~ 100%
for protein, 10~100% for fat, 35~90% for moisture, and 30~100% for ash. High retention rates were observed
for minerals in boiled, roasted, and microwaved chuichung cucumber, and deep-fried white dadagi cucumber and yellow-
ish overripe cucumber. However, in yellowish overripe cucumber, mineral retentions rate were remarkably lowered
by boiling and steaming, resulting in rates of 20 ~45%. These results were the data used as the basis for development

of cucumbers.
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Table 1. Mineral (Na, Ca, K, P, Fe, Mg, Mn, Cu, Zn) analysis
condition of cucumber by ICP-OES

. Na, Ca, K, Mg, Mn,
Description P. Fe C%l  Zn
Nebulizer gas flow (L/min) 0.8
Plasma gas flow (L/min) 15
Auxiliary gas flow (L/min) 0.2
RF power (watts) 1,300
Viewing distance 15
Plasma view type Radial Axial
Spray chamber type Scott type

Nebulizer Gem Tip cross-Flow Nebulizer

Table 2. Mineral (Se) analysis condition of cucumber by ICP-
MS

ICP-MS, ELAN DRC-e

Instrument (PerkinElmer Co.)
Selected isotopes (m/z) Se®
Measurement mode Standard mode
Spray chamber Cyclonic
Nebulizer Mein hard
Sample uptake rate 1 mL/min
RF power 1,500 W
Plasma gas flow (L/min) 20
Nebulizer gas flow (L/min) 0.93
Auxiliary gas flow (L/min) 1.2
Dwell time (ms) 50
Sweeps per reading 20
Replicates 3
Delay time (s) 50
Wash time (s) 45
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WVc=Weights or volume of cooked food

Processing factor (%)= x100

WVr=Weights or volume of raw food
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Nc=Nutrient content per g of cooked food

True retention (%)= %100

Gc=g of cooked food
Nr=Nutrient content per g of raw food
Gr=g of food before cooking

SHEH
FAEA 2 PASW Statistics 18.0 ZZ13(IBM, New
York, NY, USA)& o] &3to] Bt maidahs Ab=aal
3’—, Lol FH Zﬂm o] Fga FF Apolol
AHEA (two-way ANOVA)

& WA, TR} 2o

ANOVA(analysis of variation)® #2413 % Duncan’s
multiple range testE °o]-&3lo] oS HAsATHIX
0.05).
T
| 7tS A+
Qo] F57ol 3k Zg7a 45 Table 39 WERNR
o HAAH o], MYt} Qo] w7t BF 2 § FEFo] i

Table 3. Cooking yield by weight (%)

cc? WDC

YOC

BO? 85.49+3.984Y  91.01+1.80**  77.48+2.20"°
ST 89.48+2.71* 91.0742.24™  80.49+3.17®
PC 87.2441.17* 81.51£1.12®®  63.9243.32°¢
RO 87.2043.96* 85.80£1.07*  65.8144.76®
PF 88.73+0.97* 91.79+£3.70*  72.49+2.80™
DF 66.09+4.69"* 68.33£1.99%  34.59+1.42%
MI 86.31+5.09* 85.40+1.50™  63.17+3.16°"

ec: chuichung cucumber, WDC: white dadagi cucumber, YOC:
yellow1sh overripe cucumbers.

YBO: boiled, ST: steamed, PC: pan cooked, RO: roasted, PF:
pan fried, DF: deep fried, MI: microwaved.

?Mean+SD. Means with different superscript capital letters in the
same row and small letters in the same column were signifi-
cantly different between groups at P<0.05 level by Duncan’s
multiple range test.

s Ao Uehdth FREE Ao, wrt] g,
w7+ 747} 66.09~89.48%, 68.33~91.79%, 34.59~80.49
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Table 4. F-values for the nutrient contents of cucumber by variety and cooking methods

Nutrient components Species Cooking methods Species X Cooing methods
F Valeur P F Valeur P F Valeur P

Protein 2.9 NSV 0.6 NS 0.7 NS

Fat 1,348.6 Hkok 3,455.3 wokx 956.6 wokx

Moisture 1,601.4 Hokk 2,150.6 wokx 888.5 wokx

Ash 4.7 * 113.9 ok 38.1 ok

Na 57.8 Hkok 13.6 wokx 5.7 wokx

K 17.7 ok 29.2 ok 26.9 wokx

Ca 646.6 Hkok 104.9 wokx 76.3 wokx

Fe 24.7 ok 2.1 NS 2.2 *

P 194.7 ok 133.0 wokx 138.6 wokx

Mg 18.7 ok 124.7 ok 112.8 ok

Mn 27.0 ok 19.0 ok 10.4 ok

Se 7.6 * 6.2 ok 6.4 ok

Cu 2.8 NS 7.8 wokx 8.0 wokx

Zn 24.2 Hokk 84.8 wokx 86.8 wokx

UNS: not significant. *P<0.05, " P<0.001.
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Table 5. General component of cucumber by variety and cooking methods (g/100 g)
Protein Fat
cc? WDC YOC CcC WDC YOC
Raw 2.93+3.96 0.71+0.03%> 0.73£0.02° 0.13+0.01° 0.14+0.00%® 0.21+0.00*
BO? 7.57+11.92 0.68+0.10° 0.54+0.18° 0.04+0.00°™ 0.17+0.01% 0.07+0.01°¢
ST 1.28£1.09 0.74+0.02° 0.71£0.05° 0.02+0.00 0.13+0.01% 0.17+0.01°*
PC 1.45+0.79 0.86+0.01° 0.94+0.03° 0.27+0.02°* 0.01+0.00°¢ 0.16+0.01°8
RO 2.34+2.87 0.75+0.01° 0.92:0.06" 0.12+0.01%¢ 0.28+0.02°* 0.22+0.01°8
PF 1.24+0.91 0.74+0.04° 0.82+0.03% 0.58+0.03" 1.02+0.06°® 2.1240.07%
DF 1.47+0.91 1.04+0.06" 1.96£0.06 2.434+0.12°® 2.60+0.06™ 10.39+0.40*
MI 1.34+1.14 0.73+0.03¢ 0.86+0.10 0.30+0.02°* 0.24+0.01°8 0.15+0.00°¢
Moisture Ash
ccC WDC YOC ccC WDC YOC

Raw 94.924+0.01°° 96.15+0.07* 96.05+0.03%% 0.42+0.05%* 0.42+0.03 0.33+0.02%
BO 95.20£0.00° 95.90+0.03"8 97.3240.04** 0.394+0.02° 0.37+0.03°* 0.15+0.06°2
ST 94.85+0.08"¢ 95.27+0.08" 96.09+0.20™ 0.43£0.01°%* 0.42+0.00°** 0.35+0.00°%
PC 93.34+0.04™ 95.02+0.04% 94.7420.04° 0.53+0.04° 0.49+0.03° 0.51£0.07"

RO 94.73£0.03* 94.76+0.16*" 84.40+1.02°° 0.48+0.02" 0.47+0.02% 0.44+0.05"¢
PF 94.2120.09° 94.34+0.01™ 92.8620.03% 0.47+0.00° 0.4420.03"¢ 0.45+0.02"
DF 90.56+0.05%® 91.8240.14%" 74.66+0.17 0.612£0.02°% 0.58+0.01°8 1.24+0.13*
MI 94.8240.08°" 95.02+0.04% 94.48+0.10C 0.49+0.05" 0.47+0.02° 0.49+0.04

YCC: chuichung cucumber, WDC: white dadagi cucumber, YOC: yellowish overripe cucumbers.

YBO: boiled, ST: steamed, PC: pan cooked, RO: roasted, PF: pan fried, DF: deep fried, MI: microwaved.
»Mean+SD. Means with different superscript capital letters in the same row and small letters in the same column were significantly
different between groups at P<0.05 level by Duncan’s multiple range test.
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Table 6. Mineral contents of cucumber by variety and cooking methods

Cooking cc’ WDC YOC CC WDC YOC
methods Na (mg/100 g) K (mg/100 g)
Raw 0.59+0.25% 0.76+0.11%48 1.12+0.16%* 153.61+3.72° 161.56x11.11%  154.95425.19°
BO? 0.53+0.26 0.42+0.08° 0.66+0.43° 202.13+18.22% 139.98+10.92°% 72.02+4.72°C
ST 0.60+0.03 0.95+0.13" 1.40+0.75% 129.63+6.80° 165.50+18.00°  162.72+39.28°
PC 0.70+0.24° 0.47+0.05% 1.43+0.36™* 148.43+2.06°® 191.81£7.22"8  216.41+40.02**
RO 0.64+0.08" 1.3240.17* 1.15+0.23%* 332.67+£36.67 182.04+16.63™®  203.04+35.59"
PF 0.80+0.08" 0.70+0.148 1.85+0.13% 101.13+5.29° 175.41£11.79"%  187.70+18.15"*
DF 0.99+0.14° 1.18+0.09® 2.55+0.26™ 125.12+7.334C 22520+13.67  463.66+78.57*
MI 0.55+0.00° 1.2740.12** 1.04+0.158 122.5249.06%" 187.83+10.47™  206.38+39.82°*
Ca (mg/100 g) Fe (ug/100 g)
Raw 15.03+1.04% 24.38+2.14°* 9.08+1.75% 200.33+23.16™ 231.78+43.40 355.324£201.69
BO 17.26+1.12® 21.33+0.67% 6.31+1.01% 261.24+19.20™ 258.03+27.65 242.65+19.47
ST 12.02+0.488 23.94+0.64* 9.4740.60™° 187.82+39.05% 307.93+98.05 389.89+131.97
PC 13.44+0.70%° 27.30+1.56" 11.17+1.75" 180.81+20.63"5  262.53+21.36" 768.89+£317.42"
RO 34.49+2 57 27.54+0.85%8 11.36+1.08° 403.34+22.28** 244.71x20.77° 454.48+124.98*
PF 12.04+0.848 23.414+0.72% 11.00+0.70°8 160.50+£32.66°5 242.49+21.14° 472.29+134.37%
DF 12.87+1.67% 31.59+1.17* 32.67+0.98* 221.54+130.33"%  290.41+28.453 881.33+73.06"
MI 19.58+0.28"° 24.91+1.87°" 11.42+0.25" 265.57+21.33° 254.53+56.94 682.70+£622.93
P (mg/100 g) Mg (mg/100 g)
Raw 30.95+2.35% 33.00+1.46* 20.03+1.85 9.45+0.79"" 12.82+1.01°% 10.23+1.15®
BO 42.03+4.50* 29.39+1.51°® 12.02+0.65% 11.44+0.74°* 12.38+0.65% 5.55+0.40%
ST 27.69+2.82% 33.504+1.79%4 21.4542.79°¢ 7.15+0.57° 13.58+0.74%4 9.73+1.17°®
PC 28.97+2.79% 37.77+0.75% 31.3624.79*8 8.37+0.74%B 14.52+0.65"4 13.01£2.16™
RO 74.50+10.65™* 36.1042.36™®  29.68+3.23" 20.16+1.16™ 14.60+1.148 12.60+1.72°B
PF 24.96+2.64% 34.2941.66™%  28.17+2.85" 6.37+0.67™ 14.22+0.88"4 12.74+0.86"4
DF 27.80+4.30% 46.80+3.02°8 63.96:4.02* 7.37+1.01° 17.98+1.47"8 33.70£1.50**
MI 142.49+7 .55 36.70+1.69°E 24.62+1.84°¢ 29.73+0.94* 15.07+1.01"® 13.27+1.52"
Mn (ug/100 g) Se (ug/100 g)
Raw 53.762.52" 100.29+18.38* 48.70+21.64% 1.12+1.10° 1.04+0.35° 1.45+1.01
BO 64.09+6.59%* 90.00+23.50* 19.84+17.83" 0.76+0.43° 0.5320.04 0.99+0.72
ST 41.84+5.43¢ 96.40+24.02 48.49+41.97 1.28+1.45° 0.55+0.15° 0.95+0.94
PC 53.9943.16" 116.96+26.91* 45.49+19.86° 2.0242.58" 0.5040.09" 1.62+1.65
RO 127.20+£4.18% 109.58+14.57% 36.00+6.46° 3.79+3.89° 0.51+0.28° 1.09+1.28
PF 39.3243.62% 99.65+14.15* 35.46+7.99° 0.61£0.16" 0.65+0.07" 1.56x1.27
DF 42.24+6.85%® 138.32+22.26% 83.55+31.42° 1.27+1.36° 0.80+0.08 2.20+1.86
MI 314.60+£12.06™* 116.27+30.50°  100.39+97.09° 48.60+31.78** 0.46+0.14"® 1.17£1.07"
Cu (pg/100 g) Zn (ug/100 g)
Raw 14.56+8.73" 36.46+17.96 22.24+16.29° 81.82+7.45% 204.03+43.91% 267.13£92.94%4
BO 27.4145.75 33.11£12.32 16.14+16.94° 119.93+3.87° 178.48+27.55 189.98+65.64°
ST 14.39+8.53" 31.87+12.46 30.48422.24° 77.7622.84%8 211.83+34.60" 267.97+60.69""
PC 18.40+7.07° 37.98+15.77 23.11£12.56° 77.66+7.50% 208.63+£30.66° 297.83+26.53%
RO 31.51£2.21° 36.43+11.01 22.60+14.92° 215.19+5.59° 27237414156  272.34+10.76™
PF 31.79+44.90° 35.42+12.49 30.07+10.07° 61.34+18.40°C  210.11x2.24" 318.89+75.05%
DF 15.25+10.52%8 43.93£19.22*®  70.20+26.75* 73.40+4.95% 273.67+£37.02° 654.46£23.674
MI 246.28+117.10"*  34.32+13.83" 31.44+7.37% 1,290.65+37.22*"  243.46+63.49° 281.31+1.87%F

YCC: chuichung cucumber, WDC: white dadagi cucumber, YOC: yellowish overripe cucumbers.

JBO: boiled, ST: steamed, PC: pan cooked, RO: roasted, PF: pan fried, DF: deep fried, MI: microwaved.
?Mean+SD. Means with different superscript capital letters in the same row and small letters in the same column were significantly
different between groups at P<0.05 level by Duncan’s multiple range test.
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Table 7. Retention rates of amino acid contents in cucumber variety after cooking (%)
Cooking Protein Fat Moisture Ash Na K Ca Fe P Mg Mn Se Cu Zn
methods

BO” 1007 30 85 80 75 100 100 100 100 100 100 60 100 100

ST 30 10 65 70 65 55 55 60 60 50 50 75 65 65

PC 45 100 85 100 100 85 80 80 85 80 90 100 100 85

cc” RO 70 75 85 100 95 100 100 100 100 100 100 100 100 100
PF 40 100 90 100 100 60 70 70 70 60 65 50 100 65

DF 45 100 30 100 100 70 75 95 75 65 65 95 90 75

MI 40 100 85 100 80 70 100 100 100 100 100 100 100 100

BO 80 100 80 70 45 70 70 90 75 80 75 40 75 70

ST 70 65 70 70 85 70 65 90 70 70 65 35 60 70

PC 100 10 90 100 55 100 100 100 100 100 100 45 95 95

WDC RO 90 100 85 95 100 95 95 90 95 100 95 40 85 100
PF 95 100 90 95 85 100 85 95 95 100 90 55 90 95

DF 100 100 85 100 100 100 100 100 100 100 100 70 100 100

MI 90 100 85 95 100 100 85 95 95 100 100 40 80 100

BO 45 20 65 30 35 30 45 45 40 35 25 45 45 45

ST 35 30 35 35 45 35 35 40 35 35 35 20 45 35

PC 95 55 70 100 90 100 90 100 100 90 70 80 75 80

YOC RO 85 70 60 85 65 85 80 85 100 80 50 50 65 65
PF 90 100 80 100 100 100 100 100 100 100 60 85 100 95

DF 100 100 60 100 100 100 100 100 100 100 100 100 100 100

MI 75 45 60 90 60 85 80 100 80 80 100 50 90 65

YCC: chuichung cucumber, WDC: white dadagi cucumber, YOC: yellowish overripe cucumbers.
YBO: boiled, ST: steamed, PC: pan cooked, RO: roasted, PF: pan fried, DF: deep fried, MI: microwaved.
IConverted into the criteria of USDA (16).
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