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Abstract

15 vegetables were cooked as fresh salad, scalding, steaming, boiling, panbroiling, and
hardboiling and retention of vitamin(A, Ascorbic acid, Niacin) and minerals(P, Fe, Mg, Ca, Na,
K)were investigated about those cooks during making process.

Vitamins were shown as the best retention in fresh salad, while as the worst retention in scalding
vegetables. Minerals were determined as the best retention in panbroiled, while as the worst
retention in scalding and boiling vegetables. In all vegetables cookings, the order of vegetables
which had good retention of vitamins and minerals were doraji>perilla leaf, cabbage>k. radish,
cucumber>chamchwi, lettuce> mungbean sprout>spinach, burdock, sedum>carrot,
squash>soybean sprout>eggplant. Also Vit.A was kept high retention level in fresh salad,
panbroiling, hardboiling, Niacin was remained in fresh salad, hardboiling, steaming, vegetables
highly and AsA was kept high level in fresh salad only. And P in panbroiling, steaming, Fe in fresh
salad, scalding, boiling, panbroiling, hardboiling, Mg in fresh salad, panbroiling, hardboiling, Ca in
fresh salad, steaming, boiling, panbroiling, hardborling, Na in panbroiling, hardboiling and K in
fresh salad pan, broiling, hardboiling were retained as high level.

Key words; fresh salad, scalding, steaming. panbroiling, hardboiling.
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<Table 1> Cooking methods for various Korean traditional vegetable dishes and kinds of vegetables used in each dishes

Freshsalad | Raw material(200g) mixed with vinegar(2TS) and sucrose(2TS), | k. radish*, carrot, lettuce, sedum,
A=) salt(1ts) — leaving for 0, 10, 60 min. respectively cucumber, doraji, cabbage, perilla leaf
Each material(200g) was scalded for 1, 3, 5 min. respectively into | wildplant(chamchwi), soybean sprout
Scalding deioninized water(5 times of material weight) for 10 sec. boiling — | mungbean sprout, spinach, perilla leaf
CED immediately taking out and washing out with cold water for 15 sec. —
drained water
Steami Each material(200g) was steamed for 3, 5, 7, 10, 15 min. respectively in | k. radish, squash, eggplant, cucumber,
. J boiling water — immediately washing out in cold water for 15 sec. — | cabbage, perilla leaf, burdock
) draining water
Boiling Each material(200g) was boiled in detonized water (5 times of material | squash, soybean sprout, chamchwi,
(#Y) weight) added salt(2ts) for 3, 5, 7, 10, 15, 20 min. respectively spinach, k. radish, mungbean sprout
. Each material(200g) was panbroiled with oil(1TS) for, 1, 3, 5, 10 min. | squash, eggplant, carrot, chamchwi,
Panbrolhng . . . .
2 respectively k. radish, doraji, sedum, spinach,
s cucumber, perilla leaf
Hardboiling | Each material(200g) was hardboiled with soysauce(1ts) and sucrose(1ts) | k. radish, burdock
(&3-))] for 10 min.

*X. radish : korean radish
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<Table 2> Experimental facilities and operating conditions of ICP-AES for mineral analysis in vegetables

40.68MHz

1.0 KW

Demountable quartz torch

Pneumatic nebulization - glass concentric MEINHARD type C

12L/min.

0.3L/min.

3bar

1.0 mL/min.

Mounting : Czerny-Turner

fon etching holographic master gratin
Double order 2400
Slite : 30 ym
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<Table 3> Retention of vitamins and minerals in fresh salad

k.radish raw 1.16 1000 091 2275 092 1000 | 2.36 1000 11.71 1000 4148 1000 22.82 1000 10.83 100.0
0 010 86 1.16 1275 121 1315 | 1.05 445 219 187 4286 1033 1410 618 471 435

10 0.10 86 098 107.7 0.83 902 | 155 657 170 145 4430 1068 950 416 420 388

60 006 52 1.16 1275 156 169.6 | 1.27 538 1045 892 2627 633 406 178 134 124
Dorajiraw | 2495 1000 040 1000 1.52 1000 | 50.03 1000 2.17 1793 23.00 1000 52.17 1000 93.50 100.0
0 2305 924 042 1050 1.56 102.6 | 68.17 136.3 123 567 21.83 949 4550 872 101.61 108.7

10 2340 938 037 925 119 783 | 66.67 1333 200 922 2567 111.6 4850 93.0 149.55 1599

60 3050 1222 032 80.0 1.65 1086 | 5415 1082 3.10 1429 2338 101.7 2800 537 7550 80.7
Cabbage raw 0.56 100.0 0.15 100.0 122 1000 | 6.16 1000 121 1000 9.50 1000 20.85 100.0 5855 100.0
0 041 732 014 933 4.15 3402 | 753 1222 117 967 833 877 2083 999 11079 1892

10 041 732 010 667 310 2541 | 581 943 173 1430 741 780 2830 1357 6822 116.5

60 040 714 021 1400 1.62 1328 | 4.87 791 108 893 581 612 3705 177.7 5693 912
Lettuceraw | 1223 100.0 0.71 1000 1.37 1000 | 27.00 100.0 21.05 100.0 33.75 1000 99.50 100.0 189.75 100.0
0 1208 98.8 2.56 360.6 449 327.7 111550 427.8 1725 819 61.25 1815 128.00 128.6 422.50 222.6

10 12.70 103.8 137 1930 443 3234 | 6400 237.0 13.75 653 48.00 1422 13225 1329 384.00 202.3

60 1225 1002 1.17 1648 243 1774 | 4750 1759 1425 677 4025 1193 90.00 905 331.00 1744
Sedumraw | 10.88 100.0 0.31 100.0 1.52 1000 | 69.75 1000 9.38 1000 70.13 100.0 372.50 100.0 180.88 100.0
0 895 823 1.12 361.3 3.13 2059 | 4798 688 10.86 1158 5795 826 576.14 1547 13270 734

10 828 76.1 086 2774 192 1263 | 47.16 676 852 908 4784 682 33068 888 12125 670

60 821 755 087 2806 136 895 | 68.19 978 10.16 108.3 8047 1147 507.59 1363 13326 73.7
Cucumberraw | 1.54 100.0 0.99 100.0 0.69 100.0 | 1028 1000 539 1000 14.09 1000 2449 1000 2.07 100.0
0 | 200 1299 223 2253 136 197.1 | 778 757 378 701 1205 8.5 2295 937 182 879

10 | 1.85 1201 1.32 1333 1.30 1884 | 4.06 395 189 351 1029 730 2294 937 178 860

60 | 171 1110 1.14 1152 141 2043 | 491 478 116 215 934 663 2123 867 143 69.1
Perilla leaf raw | 1091 1000 042 1000 145 1000 | 5827 1000 1.54 1000 23.68 100.0 221.80 1000 19.74 100.0
0 | 760 69.7 0.62 1476 3.60 2483 | 4284 735 1.10 714 2232 943 20139 908 1951 988

10 | 949 870 059 1405 4.08 2814 | 4320 741 098 63.6 2136 902 19626 885 1812 918

60 | 971 890 097 231.0 456 3145 | 3034 521 055 357 1404 593 13588 613 1253 635

Rn(%) means the retention ratio(%)

0, 10, 60 mean the time in minutes after cooking
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<Table 4> Retention of vitamins and minerals in scalded vegetables
Minerals
A P Fe Mg Ca Na K
. : ,‘(%‘)' mg% Rua(%) mg% Rn(%) mg% Rn(%) mg% Rn(%) mg% Rn(%) mg% Rn(%)

Chamchwi

raw 80.68 100.0 0.78 100.0 4.00 100.0 | 31.65 100.0 4.58 100.0 25.94 100.0 104.1 100.0 1562 100.0 54.95 100.0

1 1870 232 059 756 4211053 23.88 755 427 932 2031 783 8192 78712493 80.0 4527 824

3 1500 186 0.76 974 262 655 31.68 100.1 4.62 1009 2120 81.7 12279 1180 101.97 653 3197 582

5 1629 202 0.59 756 2.16 54.0|31.52 99.6 4.13 902 1569 60.5 7863 75510343 662 5431 9838
Soybean sporut

raw 5.55 1000 0.71 100.0 0.48 100.0| 58.55 100.0 16.95 100.0 86.55 100.0 56.90 100.0 77.10 100.0 246.90 100.0

1 442 796 067 944 028 5834599 785 1.04 6.1 2090 241 16.80 295 58.06 753 38.11 154

3 433 780 0.70 98.6 026 5425038 860 154 9.1 2370 274 3471 610 7125 924 2255 9.1

5 392 706 0.65 915 024 500|4193 716 146 86 1651 19.1 2425 426 2547 330 1410 57
Mungbean sprout

raw 3.16 100.0 0.68 100.0 0.77 100.0| 4.00 100.0 6.11 100.0 7558 100.0 591 100.0 296 100.0  7.07 100.0

1 282 892 0711044 058 753 | 285 713 6.131003 70.19 929 500 846 250 845 7.08 100.1

3 264 835 0761118 044 57.1| 3.14 785 7.4 1169 4780 632 268 453 134 453 223 315

5 238 753 064 941 027 351 265 663 7571239 4271 565 266 450 133 449 159 225
Spinach

raw 20.25 100.0 0.46 100.0 4.62 100.0 | 41.76 100.0 7.99 100.0 91.76 100.0 70.93 100.0 61.23 100.0 276.23 100.0

1 546 270 022 478 1.11 2403793 908 8471060 47.85 52.1 5533 78.0 90.29 147.5 111.07 40.2

3 509 251 033 71.7 185 4004243 101.610.14 1269 37.39 407 91.04 1284 99.10 161.8 37.79 137

5 420 207 025 543 098 21.2| 1678 402 927 1160 2344 255 6537 922 6550 107.0 1253 45
Perilla leaf

raw 1091 100.0 0421000 1.45 1000/ 58.27 100.0 1.54 100.0 23.68 100.0 221.80 100.0 31.05 100.0 19.74 100.0

1 504 462 035 833 1.39 95913032 520 1.10 714 2232 943 201.80 91.0 28.19 90.8 19.51 983

3 039 3.6 038 905 058 4001819 312 098 636 21.36 902 19626 88.5 2748 885 1812 91.8

5 006 05 035 833 042 2902130 366 055 357 1404 593 13588 613 19.02 613 - -

Rn(%) means the retention ratio(%) 1, 3, S mean the scalding time in minutes



182 BEELENBEE  Vol.14,No.2(1999)

Table 4914 & 23t 294tk vlElqle] Wdhs Table
4ol X 8 ol VitAE FF9 NFAH 47 80,
0meg% 2. RO 58 U XE ot ok 80%7) A
H 9 FUER §F5 32 Yot o 75-80%
BE7t AEHY EAYdE AdE FHEy 87
H3 & A 44" A2 Jebdth Niacng Auk
HOE 04~08mg% AEE Frako] Fom A|ZI =5
HAE 59t #AFg0] o 50% WelE e Holyl
FUESR &F5 - UBAEY] 22 FESE B
°om 53] £35 32 dAE 2ok 10%} 23]
=7H8 A3 e AsAE AEX9 EAY
A= F9F 21-29%9 AELS Hol 71 &48
Rom oA 7] Fe] AFRE 587 B
AsA9] AELo] 50%AEHY HETUE ¢
= UEsth I 980 503y 23
o AEEL 52 Hol7l s 50%R Tl EFsigh
HAE <9 Nacng o2 Blg9ac ¢
VitA8] &4 go] 713 Zoh

F71AE Table 4914 Bz A3} 7o) P 587 1)
A= T FHAME A ol gloy FUEH
LZMNe 0~BUBAE A48T A2H = 387 °
A = o] Qi Ao g Ueh) 7 509 A}
FARBIR oV SR HE we AESO] 40%3 %
A 0o AEh IA vigkoy, EAYL B%AE
7b RAESL Fe 39 AFAANE HA= T
v 27t 23%, 16% A= S7Fh) AFA A E 8%3
Tho] FAEFle] A9 &dHE ASZ yehgrh Mg
S8 A B AAHAT IF FUEF A
Ao A AsHA £AHAUT Ca AEFAY FHE 3
oA W 7z 8%, 18%4% F718le] vind -4
A veht A 5109 Age} fALEg o 2UE
SFE 4 2%, 465% %0 ZEHAY. Na2 AFA]
gro] A2 W3to] flem veA AloA 577 )
Az U4 B~66%7F AEHE ALFE Yy} K&
FHoA 57 b3 & 98%7F AEH A o)) 42H
Aie BT IA Z2HRT B AFA Y4 ZUE9
Al 4~5%Tro] AEE Ao 7 eyt

N 32 Ry Mo

[*]

(o]

2

rlo oM

RN
ol
o

- -
T 38 i
2o o 2

O
-0,
o

o

P
¢

s

Mz gl rlo 1

3 BZp|Ale| BiE}

Arf=2 ASNE T o F2 A 7 59,
7HA, FlF, 20], BALE 1587 AUA A 59
AZbel w2 wlERIS 271Ee g dsE 54
A= Fig. 1, 29014 B Hheh Zgioh VitAE Fig 1
I Zo] Tt oA Ae F FA3] AAaHYL
W GiFE 158 Fk 7% Est REHYTH

o 0, 1%

"

Y IF FIF 0% AEE&E

Ak klF F= 108 "g7iA 22~70%, 3~55%
AL Z7MAE Holu ISREAE AEHo] 27k
Zasol 47 91%, %%Z HUL 20l AL Y
S A9 AL IO olE 3FFHe Aile Y
AsA7} ¥ZA AT AR ehgt) o3d Ax
E gvo] HAS H wo] AsAS] FEgo] UAHZ &
Utk A FARBIYCE 9 Fuke 108714, 7HA]
T TEAA e B @ie] A7t Fa1E em
g I%F ZAazdeH AU A 5ok AL
o] 158 Fof] @Ego] B%AT E4stgnt
AT:

o
o
3
o
s
o
Jo
N
ofs
W xe
o
L
~d
2
N

1.6 Niacin(mg%)
12
S—_

0.8

04

0

Vit. A(meg%)

8

6

4

2 ———)
0 | kTS

AsA(mg%)
2
1
—{T %
0
raw 3 5 7 10 15min
cooking time
<Fig. 1> Changes of amounts of vitamins in steamed
vegetables during 15 minutes.
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<Fig. 2> Changes of amount of vitamins and minerals in steamed vegetables during 15 minutes.
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<Fig. 3>  Changes of amounts of vitamins and minerals in
boiled vegetables during 20 minutes.
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<Fig. 4> Changes of amounts of minerals in boiled vegetables during 20 minutes.
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<Table 5> Status of retention of vitamins and minerals in panbroiled vegetables

Minerals :

P Fe Mg Ca ‘Na K
k. radish - — - - + + - +
squash - - - +H+ - ++ + - +++
chamchwi + - - +4+ +++ +++ + - +++
eggplant - - ++
doraji +++ +H+ - +++ +++ -+ +H+ +++ +++
carrot +++ - - ++ + +++ +++ +++ +++
sedum - - - - + - - - -
spinach ++ - - - + - - - -
cucumber - - - - - - ++ At -

status of retention : +++(150% above), ++(100-149%), +(80-99%),
-(60-79%), --(30-39%), —(under 30%)
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<Fig. 5> Changes of amounts of Vitamins and Minerals in hardboiled vegetables
Im: Immediately after hardboiling

k. radish

Af: Alter hardboiling

[JJ burdock
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