Food Eng. Prog.
Vol. 17, No. 4. pp. 369~376 (2013.11)
DOI http://dx.doi.org/10.13050/foodengprog.2013.17.4.369

TR

Food Engineering Progress

A= = IE =
A7 - sl - ABFE - QA% - QA
FEAEH FUFAANY FHBALR, FEAEY FAANRIS FAEHAN R

Studies on the

Nutrient Contents of Main Dishes Depending on

the Amount of Cooking
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Abstract

The nutritional information of ingredients only shows an analysis of the nutrient contents before cooking and
changes of the nutrients during preparation are not considered. Therefore, changes in the quantity of nutrients in
dishes depend on the amount of cooking. Nine main dishes were selected and their proximate compositions, min-
erals, and vitamins were analyzed of them in 4 and 100 people amounts of cooking. There were differences of nutri-
ent contents depending on how the various main dishes were cooked. In general, protein, lipid, and ash contents
were similar but there were differences between the uncooked and cooked conditions of certain main dishes in terms
of some mineral and vitamin contents. The mineral and vitamin contents of the main dishes were different depend-
ing on the amount of cooking. Furthermore, it would be desirable to investigate differences of nutrient contents
between large scale and small scale meal preparation of various main and side dishes
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Table 1. The selected 9 main dishes.

Type Manu Number
. Ssalbap, Huekmibap, Boribap, Kongbap,
Cooked rices Gijangbap, Susubap, Japgokbap 7
Noodles Janggukguksu 1
Gruels Hobakjuk 1
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Table 2. Instrument operating parameters for analysis of
mineral content by Inductively Couple Plasma-Atomic
Emission Spectrophotometer (ICP-AES).
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Table 3. The cooking yield factor of main dishes depending on
the amount of cooking.

Menu Serving size Uncooked Cooked Yield
Parameter Condition (portion) (2) (g factor
RF power 1200 W Ssalbap 4 1,128 1,075 0.95
Pump speed 10.0 rpm 100 27,810 26,440 0.95
Auxili?.ry gas flow 0.5 L/mir} Huekmiba 4 1,249 1,210 0.97
Nebul{zer gas flow 0.65 L/min p 100 31,180 28.560 0.92
Nebulizer pressure 212 Kpa 4 131 124 0.9
Background correction manual point selection Boribap 315 245 95
Plasma gas flow 10.0 L/min 100 32,500 30,090 0.93
Height 6.0 mm Koneba 4 1,010 985 0.98
Salnpie gas f:low. 1.0 L/min £vap 100 24800 23390  0.94
ample introduction 4 1.300 1.256 0.97
Flush time 15 sec Gijangbap . ’ '
Rinse time 5 sec 100 32,390 30,590 0.94
Stabilization time 15 sec Susubap 4 1,235 1,170 0.95
Flush pump speed 50 rpm 100 30,660 29,300 0.96
Replication 3 times 4 1,612 1,515 0.94
Measurement processing mode height Japgokbap 100 24,820 22,895 0.92
Janeeukeuksy 4 3,684 3,003 0.82
setke 100 92,114 91,160 099
S Slo) UL EE Bol IS B F B A2 A o 4 LI79 %01 076
AL BAE ANFBEE 02 H2FE7) 9§ 9 2dlo)A 100 28,372 23,170 0.82
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Table 4. Difference in proximate compositions of main dishes between uncooked and cooked for serving sizes.

(g/edible portion 100 g)

Menu Moisture Protein Lipid Ash Fiber
Uncooked 65.96+0.18" 2.560.06" 0.1940.02 0.1840.02 0.40£0.03
Ssalbap 4 portion 60.95+1.71° 2.64+0.10° 0.1240.05 0.07+0.01 0.4340.07
100 portion 63.39+0.89 2.37+0.12° 0.1340.03 0.0840.04 0.4420.04
F-value 9.73" 3.51m 1.28™ 5.97™ 1.96™
Uncooked 78.00+0.18" 2.73+0.07° 0.2840.04° 0.17+0.03 0.65%0.12
Huekmibap 4 portion 62.98+1.59 2.70+0.07* 0.1240.02° 0.2040.12 0.6040.07
100 portion 61.43+1.27° 2.57+0.10° 0.07+0.00° 0.1620.04 0.7440.12
F-value 76217 21.08™ 1821 1.80™ 0.45"
Uncooked 70.1240.11° 2.3140.05 0.16+0.02° 0.15+0.01 0.47+0.03
Boribap 4 portion 67.69+1.02° 2.39+0.05 0.11+0.02° 0.12:+0.04 0.49+0.13
100 portion 67.62+0.22° 2.49+0.12 0.12+0.01° 0.110.02 0.51+0.09
F-value 12.01° 2.41™ 536" 2.23™ 1.01™
Uncooked 78.7040.11° 3.50+0.22 0.57+0.12 0.2240.01 1.4940.15°
Kongbap 4 portion 61.05+2.47° 3.49+0.49 0.39+0.08 0.2120.05 0.6120.05
100 portion 59.21+1.01° 3.6340.37 0.3040.17 0.3240.15 0.67+0.08"
F-value 9232 0.15™ 1.34™ 1.41™ 46.16™
Uncooked 62.86+2.37 3.1140.12 0.3120.04 0.23+0.03 0.46+0.10°
Gijangbap 4 portion 61.45+0.44 3.1740.10 0.3040.03 0.1520.05 0.4940.08°
100 portion 60.860.70 3.1740.15 0.2620.04 0.1420.01 0.2340.04°
F-value 2.67™ 0.29™ 4.54™ 230™ 822"
Uncooked 66.00+0.17* 2.65%0.11 0.2240.01° 0.2140.03 0.3420.02
Susubap 4 portion 63.70+1.62° 2.58+0.16 0.130.02° 0.17+0.06 0.3040.05
100 portion 62.1120.76 2.69+0.07 0.11£0.01° 0.17+0.06 0.5140.24
F-value 6.24™ 0.53" 16.14™ 0.27" 1.70™
Uncooked 66.48+0.48" 4.62+0.15 0.9940.12° 0.5040.03 1.56+0.37
Japgokbap 4 portion 64.46+1.16° 3.9620.63" 0.5540.05 0.4420.04 1.17+0.10
100 portion 60.90+0.09° 4.40°40.19° 0.61%0.09° 0.4240.08 1.3140.23
F-value 19.40™ 437 9.88" 5.4 0.62"
Uncooked 90.26+1.92* 2.04+0.20° 0.1340.02 0.8420.07° 0.11+0.03
Jilllgs%fk 4 portion 84.24+1.09° 1.9440.05" 0.15+0.01 0.70+0.03° 0.12+0.05
& 100 portion 86.52+1.44 1.47+0.09° 0.1340.02 0.53%0.02¢ 0.0420.01
F-value 6.54" 19.34™ 1.45™ 20.94™ 3.09"
Uncooked 89.57+0.53° 2224024 0.11+0.01 1.49+0.08° 1.0240.06°
Hobakjuk 4 portion 80.88+0.57" 1.89°40.41° 0.0940.02 0.95+0.02° 0.9540.05°
100 portion 80.86+0.83¢ 1.43+0.17° 0.11£0.02 0.9420.00° 0.6410.16
F-value 59.92" 2.65™ 1.51™ 78.26™ 9.06"

Y Mean#SD "p<0.05 “p,0.01 “"p<0.001
2 3¢ Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple ranges test.

Hae} frAket A2

Chelgh et al.(1977)> Awn)e] ¢
T 12%8] e o]
6}9}1—,::4] 0131@ A= Ao

B A3} Table 49} 4,
61.0-67.6%=
YERG T =(Kum et al,

=
H T
Pt =)
-o/] T

o] AJo]= HARTh Lee et al.(1999) $elvte} 24 %
NA AHNET} 2L YXEF 10 2FEY, 335,
FUER, NN, 92, 2X)Tel, TR, Eﬁzuﬂ
Be, B50xY, AFAUE)] 27 A - &
FE 19 wF) GO e A3k oY é‘o
ul z) ;(]7‘5_11’ %‘r;él’ No]ﬂo s|5o] o] A A

2 A - ol 2 WSt etk shE B Al

ﬁ
2
o2
01

N



Table 5. Difference in mineral contents of main dishes between uncooked and cooked for serving sizes.
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(mg/edible portion 100 g)

Menu Na K Fe Ca P Mg Zn
Uncooked ~ 17.6142.41%  43.70+3.13 Tr 8.04+0.63"  47.15£3.66°  13.80£1.53*  0.93+0.03
Ssalbap 4portion  19.44+1.43*  19.30+0.28° Tr 8.70+0.811°  30.54£1.45°  6.12£0.54°  0.91£0.04
100 portion  15.66+1.58°  19.28+1.28" Tr 4.10£0.29°  24.96+1.37°  4.45:045°  0.87+0.03
F-value 9.57" 61.50™" 25.34" 23.69™ 33.25" 1.54™
Uncooked  21.1542.75  52.75+5.12° Tr 11.46£1.17  52.0743.27°  16.31+1.84°  0.79+0.11
Huekmibap 4 portion 19.75£5.47  23.67+1.32° Tr 10.07£3.21  31.50+£5.05°  8.09£3.18"  0.81+0.22
100 portion ~ 22.31+3.81  21.24+1.51° Tr 8.42+0.26  29.5542.34°  559+0.84°  0.73x0.05
F-value 1.40" 63.48™ 1.48" 66.87"" 27.97" 0.65™
Uncooked  23.09+0.01°  40.39+0.92° Tr 7.76£0.35  36.97£0.83"  10.66£0.49"  0.51+0.17°
Boribap 4 portion  18.42+3.16°  18.78+0.51° Tr 7.80+£0.07  26.87+1.36"  5.78+0.26°  0.15+0.08°
100 portion ~ 17.27+2.28°  19.00+0.00° Tr 8.28+0.00  25.48+4.52°  5.9240.60°  0.12+0.39°
F-value 5.63™ 507.02"" 2.13™ 116.88™ 178.36™ 2.86™
Uncooked ~ 49.77+8.05"  109.939.51 Tr 13.35+4.88  70.28+8.72  22.64+4.17  1.33+0.43
Kongbap 4 portion  24.18+0.07°  68.12+7.43 Tr 12474046 4422+151  11.10+0.83  1.08+0.09
100 portion ~ 26.25+2.70° 101.27+52.57 Tr 162246.07  45.06£1.09  16.90+9.22  1.20+0.20
F-value 10.91° 1.12m 2.83™ 12.08" 1.26" 2,74
Uncooked ~ 18.65+1.80°  52.3045.65 Tr 6.90£0.26  53.50+7.75°  20.05+3.51°  0.47+0.07
Gijangbap 4 portion 12.86+1.50°  27.82+1.34° Tr 6.42+0.84  34.71+3.98" 11.18+2.74°  0.19+0.04
100 portion  14.99+221%®  30.13+2.45° Tr 7.27+0.45  38.80+1.11° 12.30+0.12°  0.69+0.46
F-value 3.94" 17.30™ 0.77™ 427 3.63" 2.00™
Uncooked — 15.84+2.68  4520+2.54°  0.89+0.10  9.02£0.59  42.39+2.44* 12.941.14°  0.78+0.14
Susubap 4 portion  18.70+2.87  16.82+0.84°  0.88+0.08 8.94+0.30  23.41£0.75°  4.75%0.79°  0.75+0.11
100 portion  19.46+3.49  17.96+2.75°  0.69+0.19  7.31x1.15  23.7242.14°  5.78+1.32°  0.93+0.34
F-value 4.39™ 55.61™ 0.95™ 3.57™ 58.05™ 23.64™ 0.55™
Uncooked  20.57+#8.77 131.51%4.13  1.07£022  16.72+1.83* 91.84+4.02° 30.73+3.46"  1.07+0.11
Japgokbap 4portion  17.96+4.10 101.01+26.67 1.03£0.03  14.98+2.43™ 76.44£11.41° 2324+3.83°  0.9120.10
100 portion ~ 29.37+7.70  117.78+14.03  1.18+0.03  12.34£0.31° 78.53+8.40° 25.08+3.65°  0.89+0.06
F-value 0.94™ 2.49% 1.13" 5.56" 5.73" 537" 1.28™
; . Uncooked  274.60+22.40° 42.01+6.28" Tr 2031+4.16°  24.52+4.14  5.85+0.80°  0.07+0.02°
gi?(gsﬁu 4portion  183.02£19.38" 17.12+1.31° Tr 927+0.33°  17.5240.77  3.93£0.19°  0.00+0.00°
100 portion  116.72426.76° 13.09+1.10° Tr 8.67£0.13°  17.98+4.31  3.65£0.07°  0.00+£0.00°
F-value 302.74™ 24.46™ 11.61° 1.74% 10.41° 11.98"
Uncooked  444.92+24.08" 313.68+40.45" Tr 20.60£1.30°  57.15+£3.54°  15.09+2.78"  0.73£0.11°
Hobakjuk 4 portion  386.84+33.40" 147.83+£15.93 Tr 19.32+£1.04°  40.13+4.45°  10.55£1.66°  0.57+0.10°
100 portion  249.16+4.29° 150.33£10.57° Tr 14.74+1.00°  34.2242.30°  8.80+0.46"  0.43+0.09
F-value 4137 45.98™ 7.76% 15.11° 6.25™ 9.40"

Y Mean+SD "p<0.05 “p,0.01 *"p<0.001
? 2 Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple ranges test.
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Table 6. Difference in vitamin contents of main dishes between uncooked and cooked for serving sizes.
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(per edible portion 100 g)

Menu
B-carotene (ug) B, (mg) B, (mg) Niacin (mg)
Uncooked ND 0.08+0.01 0.05+0.00* 0.57+0.08
Ssalbap 4 portion ND 0.09+0.04 0.01+0.00° 0.39+0.23
100 portion ND 0.06+0.01 0.01+0.00° 0.35+0.02
F-value 2.24™ 55.910™ 1.70™
Uncooked ND 0.05+0.01* 0.06+0.01* 0.86+0.10°
Huekmibap 4 portion ND 0.04+0.01° 0.05+0.00° 0.63+0.11°
100 portion ND 0.03+0.01° 0.04+0.01° 0.69+0.03%
F-value 10.46" 2.84™ 4.49™
Uncooked ND 0.09+0.00* 0.05+0.00* 0.53+0.02*
Boribap 4 portion ND 0.04+0.01° 0.01+0.00° 0.38+0.04°
100 portion ND 0.04+1.91° 0.01£0.64° 0.4120.13°
F-value 22.19" 187.08™ 11.07"
Uncooked ND 0.04+0.00" 0.07+0.05 0.54+0.08
Kongbap 4 portion ND 0.04+0.00" 0.03+0.00 0.31+0.17
100 portion ND 0.03+0.00° 0.06+0.04 0.45+0.11
F-value 12.26" 1.71™ 2.40™
Uncooked ND 0.12+0.01* 0.06+0.01* 0.75+0.03*
Gijangbap 4 portion ND 0.06+0.01° 0.02+0.00° 0.60+0.04°
100 portion ND 0.07+0.01° 0.02+0.00° 0.61+0.02°
F-value 14.05" 73.04™ 10.00"
Uncooked ND 0.08+0.01* 0.05+0.02* 0.65+0.05
Susubap 4 portion ND 0.04+0.00° 0.02+0.00° 0.63+0.02
100 portion ND 0.04+0.00° 0.02°+0.01° 0.63+0.07
F-value 29.49" 2.89 0.49™
Uncooked ND 0.07+0.00 0.20+0.04* 0.81+0.03*
Japgokbap 4 portion ND 0.07+0.01 0.06+0.01° 0.49+0.15°
100 portion ND 0.07+0.00 0.05:0.01° 0.53+0.03"
F-value 0.50™ 2827 421"
Uncooked 0.46+0.09* 0.08+0.01° 0.16+0.09* 0.19+0.02
Ja‘f{%‘lﬁk 4 portion 0.000.00° 0.06+0.01° 0.03+0.00° 0.2640.01
& 100 portion 0.00+0.00° 0.04+0.00° 0.02+0.00° 0.18+0.05
F-value 37.62" 7.60° 3.60™ 2,77
Uncooked 60.46+13.48 0.11£0.01% 0.05+0.00* 0.46+0.07*
Hobakjuk 4 portion 45.49+7.88 0.12+0.03* 0.03+0.01° 0.30+0.02°
100 portion 47.37+1.43 0.09+0.01° 0.03+0.01° 0.30+0.06°
F-value 4.31™ 472" 424" 3.44°

" Mean+SD “p<0.05 “p,0.01 “**p<0.001

2 ®Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple ranges test.

9ND : not detect
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