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Abstract

The purpose of this study was to investigate the seasonal variation in the mineral contents of fruits and vegetables
available all the year -round. We analyzed Na, K, Mg, Ca, P, Fe Cr, Mn, Cu, Zn, Se, and Al concentrations by ICP-mass
in 4 fruits and 17 vegetables items which are frequently consumed in Koreans. For Na content, fall apples showed the
highest levels among 4 seasons, but fall tangerines contained the lowest amount of Na among the four seasons. Among
the vegetables, the spinach, carrots, and lettuce contained relatively high amounts of Na. The K contents of cucumbers,
cabbage, and zucchini were higher in the fall than in the other seasons. For Ca and Fe contents, spring strawberries , fall
pears , and fall cabbage had the highest levels. The Cr contents of the apples were higher in the fall and winter than those
were in the spring and summer. The strawberries contained their highest amounts of Cr, Mn, and Cu in the spring. The
above results showed there are seasonal differences in the mineral contents of fruits and vegetables. Additionally, the fruits
and vegetables tended to contain more minerals in the season they were harvested. Therefore, it is recommended to
consume those fruits and vegetables during their harvest season.
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Table 1. Seasonal variation of water contents in Korean common fruits and vegetables (%)
Ttems Spring Summer Fall Winter Mean KNSV USDA?
Apple 86.62 87.30 85.65 84.34 85.97 86.80 86.67
Pear 88.91 87.60 86.97 86.76 87.56 85.80 83.71
Tangerine 84.31 86.63 85.80 87.24 85.99 80.10 87.60
Strawberry 83.10 - 87.95 86.90 85.98 91.50 90.95
Cabbage 94.40 93.05 94.34 94.18 93.99 95.20 94.39
Radish 92.06 93.75 92.72 92.50 92.75 94.30 91.87
Scallion 88.83 88.82 86.34 86.02 87.50 91.10 -
Onion 86.88 90.41 92.89 9047 90.16 90.00 88.54
Cucumber(with peel) 94.88 95.14 9523 95.53 95.19 96.30 96.23
Cucumber(without peel) 94.99 95.41 95.74 9597 9552 96.30 96.73
Zucchini 92.45 93.74 92.62 93.30 93.02 90.80 94.74
Spinach 89.62 93.04 8525 86.55 88.61 89.40 91.40
Carrot 88.51 89.93 88.39 90.09 89.23 89.60 88.29
Lettuce(Lactuca sativa) 93.09 93.94 93.05 9242 92.90 93.00 96.26
Lettuce(Lactuca sativa var.) 92.87 93.54 92.49 91.92 92.70 92.90 95.63
Pickpurse 80.81 - 80.45 81.29 80.85 87.80 -
Green pepper 91.68 91.91 93.59 92.83 92.50 91.30 92.50
Bean sprout 87.74 83.82 87.57 87.16 86.57 90.70 -
Sesame leaf 79.64 85.78 86.09 83.86 83.84 87.60 -
Dropwort 93.51 93.68 92.57 94.33 93.52 93.00 89.40
Broccoli 88.54 85.53 86.92 83.55 86.13 90.70 89.30
Mushroom 91.14 90.12 92.95 91.12 9133 91.50 92.46

) Data from the Korean Nutrition Society, 2000.
* Data from the United States Department of Agriculture Nutrient Database, 2003.
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Table 2. Seasonal variation of Na contents in Korean common fruits and vegetables (mg/100 g)
Items Spring Summer Winter Mean KNSV USDA”
Apple 1.98 2.53 7.04 242 349 4.00 0.00
Pear 1.98 3.74 3.30 1.10 2.53 3.00 1.00
Tangerine 8.69 5.83 1.76 8.03 6.07 3.00 1.00
Strawberry 4.19 - 4.84 6.38 5.13 2.00 1.00
Cabbage 341 - 6.16 8.14 590 8.00 9.00
Radish 13.88 10.12 7.70 6.49 9.54 13.00 67.00
Scallion 825 3.19 5.52 275 492 1.00 -
Onion - 3.74 1.76 451 333 5.00 3.00
Cucumber(with peel) 2.86 1.54 242 4.18 2.75 6.00 2.00
Cucumber(without peel) 3.52 1.87 1.65 1.98 2.25 6.00 2.00
Zucchini 3.74 1.32 1.98 4.18 2.80 6.00 3.00
Spinach 21.56 4147 16.38 15.62 23.75 54.00 79.00
Carrot 22.66 1221 34.54 20.57 2249 29.00 69.00
Lettuce(Lactuca sativa.) 16.5 10.23 34.68 28.16 2239 5.00 9.00
Lettuce(Lactuca sativa var.) 12.32 14.19 29.15 17.71 18.34 4.00 5.00
Pickpurse - - 5.94 572 5.83 15.00 -
Green pepper 473 3.63 2.20 4.51 3.76 10.00 1173.00
Bean sprout 12.10 9.13 6.27 13.09 10.14 3.00 -
Sesame leaf 13.53 341 5.06 9.35 7.83 11.00 -
Dropwort 11.77 6.71 13.64 18.70 12.70 18.00 14.00
Broccoli 8.14 572 891 17.60 10.09 10.00 33.00
Mushroom 7.59 8.91 3.85 6.49 3.00 4.00

Y Data from the Korean Nutrition Society, 2000.

% Data from the United States Department of Agriculture Nutrient Database, 2003.
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Table 3. Seasonal variation of K contents in Korean common fruits and vegetables (mg/100 g)
Items Spring Summer Fall Winter Mean KNS USDA?
Apple 32 106 9% 62 74 110 90
Pear 67 197 156 89 127 175 119
Tangerine 43 70 50 1051 303 178 157
Strawbetry 148 - 170 148 155 2536 153
Cabbage 138 - 223 166 175 210 238
Radish 289 136 266 125 204 213 191
Scallion 171 106 217 90 146 186 -
Onion - 184 136 139 153 141 144
Cucumber(with peel) 145 173 240 111 167 165 147
Cucumber(without peel) 213 125 184 128 162 165 136
Zucchini 176 176 282 210 211 201 253
Spinach 853 806 681 568 727 502 558
Carrot 345 228 173 326 268 362 320
Lettuce(Lactuca sativa) 453 396 330 473 413 238 152
Lettuce(Lactuca sativa vat.) 471 450 296 582 449 319 238
Pickpurse - - 236 148 192 288 -
Green pepper 124 205 170 114 153 246 187
Bean sprout 196 281 224 197 224 217 -
Sesame leaf 326 452 104 509 347 303 -
Dropwort 190 194 520 307 302 412 606
Broccoli 373 409 473 568 455 307 316
Mushroom 431 626 282 280 404 550 314

" Data from the Korean Nutrition Society, 2000.

? Data from the United States Department of Agriculture Nutrient Database, 2003.
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Table 4. Seasonal variation of Mg contents in Korean common fruits and vegetables (mg/100 g)
Items Spring Summer Fall Winter Mean KNS" uspa”
Apple 0.88 2.42 2.31 429 2.47 - 4.00
Pear 1.76 5.28 572 3.19 3.98 - 7.00
Tangerine 4.84 6.93 341 10.56 5.58 - 12.00
Strawberry 10.78 - 825 9.13 9.38 - 13.00
Cabbage 3.08 - 8.14 5.61 5.61 - 13.00
Radish 14.85 3.63 6.38 2.75 6.90 - 11.00
Scallion 12.32 5.94 12.65 3.63 8.63 - -
Onion - 10.34 5.72 5.61 7.22 - 10.00
Cucumber(with peel) 6.71 11.33 17.38 6.16 10.39 - 13.00
Cucumber(without peel) 13.86 10.88 10.23 5.28 10.06 - 12.00
Zucchini 11.99 11.99 10.23 13.09 11.82 - 22.00
Spinach 75.68 82.17 48.73 5775 66.08 - 79.00
Carrot 8.14 4.29 5.28 7.04 6.18 - 12.00
Lettuce(Lactuca sativa) 22.55 10.89 2431 31.68 2235 - 8.00
Lettuce(Lactuca sativa var.) 13.42 13.42 18.26 15.29 15.09 - 13.00
Pickpurse - - 20.13 11.99 16.06 - -
Green pepper 7.59 13.64 6.93 6.71 8.71 - 14.00
Bean sprout 25.41 30.91 24.09 25.52 2648 - -
Sesame leaf 59.51 47.41 53.68 27.39 46.99 - -
Dropwort 12.43 12.32 7.92 14.30 11.74 - 38.00
Broccoli 16.83 13.97 43.67 45.65 30.03 - 21.00
Mushroom 10.45 15.73 6.16 5.50 9.46 - 9.00

" Data from the Korean Nutrition Soctety, 2000.
? Data from the United States Department of Agriculture Nutrient Database, 2003.

Table 5. Seasonal variation of Ca contents in Korean common fruits and vegetables (mg/100 g)
Items Spring Summer Fall Winter Mean KNSV USDA”
Apple 4.07 1.87 1.43 5.28 3.16 13.00 5.00
Pear 0.66 1.65 2.86 1.65 1.70 4.00 9.00
Tangerine 6.05 1.1 572 18.48 10.34 42.00 14.00
Strawberry 2244 - 5.94 9.68 12.68 13.00 16.00
Cabbage 16.05 - 3773 27.61 27.13 38.00 77.00
Radish 34.87 11.55 17.71 6.27 17.6 26.00 30.00
Scallion 27.83 19.80 50.71 19.57 294 81.00 -
Onion - 20.79 6.71 5.61 11.03 15.00 22.00

Cucumber(with peel) 11.00 23.21 34.32 7.59 19.03 20.00 16.00
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Table 5. Continued
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Items Spring Summer Fall Winter Mean KNS USDA?
Cucumber(without peel) 25.52 16.06 18.59 8.47 17.16 20.00 14.00
Zucchini 15.07 14.63 11.66 15.40 14.19 61.00 13.00
Spinach 55.00 62.26 36.30 45.54 49.78 40.00 99.00
Carrot 21.01 11.88 1430 18.81 16.50 38.00 33.00
Lettuce(Lactuca sativa) 85.47 54.23 52.80 85.14 69.41 56.00 20.00
Lettuce(Lactuca sativa var.) 49.61 46.53 52.80 62.04 52.74 60.00 35.00
Pickpurse - - 102.41 50.16 76.29 145.00 -
Green pepper 7.26 8.36 6.71 5.72 7.01 13.00 7.00
Bean sprout 3223 37.18 28.60 29.26 31.82 31.00 -
Sesame leaf 236.61 181.61 243.10 187.55 212.23 198.00 -
Dropwort 21.23 19.80 2321 3322 2437 24.00 81.00
Brocceoli 31.13 24,97 94.49 83.49 58.52 64.00 47.00
Mushroom 2.09 429 0.88 1.21 2.18 6.00 3.00

Y Data from the Korean Nutrition Society, 2000.

? Data from the United States Department of Agriculture Nutrient Database, 2003.

grol £ sk esitt. v 8 A &g o5k v
9] Ca %L 33 mg/100 g, U= 65 mg/100 g, 35 49 mg/
100 g, H2Z2]= 25 mg/100 g, T 38 mg/100 g, B2 35
mg/100 g, FTHE 40 mg/100 g, 2°1E 19 mg/100 g, 5= 13
mg/100 go]NCM(Cho JS 1984), A okslolq Ca T
18.7 mg%(Jeong et al 2006), AL NX = FHdl v} =&
22} 449~311 mg%(Choi & Han 2001), V&)X & 32 my/
100 golgkx B ndHtHKim GH 1982). Song JC(1992)2] =}
Fol] 231 vlF2] Ca T3 47 mg/100 g, F= 28 mg/100 g,
FE2 47 mg/100 g, AlBRE 98 mg/100 g, 35+ 56 mg/100 g,
D7) 14 mg/100 g, WE 2 mg/100 g, AF}E 5 mg/100 g,
2L 16 mg/100 g o]z Bt
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21Z8 {5 E P TS Table 63} 2t} 7o) &
oJ%le P T2 Cadl A9 nRIR| 2 Sl Feksle] #b
F3 Hrie USDA Azl 2383E 4 & JUeh A& At
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Bl & AR visl £& 32 BT Cho JS(1984)9]
Azl olshd Alste} vl 242} 7 mg/100 g# 11 mg/100 g
<, €2 12 mg/100 g9 P& TRkt 34t Alage] &
714-& 23k Kim ef al(1996)8] B1d)] oJsld E5E g 2}
o7} 1} 24.43~90.97 ppmS HJTh olst HEFEd &
3] k] po] FHEH U2 & = U Cho IS(1984)

o] A5 E B wl39] Po| L 40 mg/100 g, TH= 63 mg/
100 g, A3 27 mg/100 g, B2ZE]= 78 mg/100 g, F+=
18 mg/100 g, FE 35 mg/100 g, Y= 26 mg/100 g, &
o]& 27 mg/100 g, IFE 14 mg/100 go]Ach. 4, Huh YH
(1990)E FEolWA S H)|ZE3 AR T2 F7IHE2 P,
K, Na, Mg, Fe<ld), |5 53] Po] B3ttt Huait.
Choi & Han(2001)2 Aol Po] &k G whet =3
A g} 61.01~72.74 mg%e]eka B 139t} Kim GH(1982)
& F o) perake 49 mg/100 golgka dFTh

7. Fe &2t

21FE FREIE Fe §FL Table 73 2Tt AL
Eoi%lE Fe &9 A%, & AL ¥ter, Mie 7t
S|, @712 7Sl Bdol B3drh Cho JS(1984)9 =t&
of aha Alzte) v, E2 Fed#-2 0.2, 0.3, 0.2 mg/100 g
olgltk. At Ale] F1A-E ¥413F Kim ef al(1996)9] B
3ol ojstd FEFEE Aol7) 1 0.24~9.88 ppme BT
AR, 35, Aol 1% o3l Fert gHiElo] s &
%= 9]tk Cho JS(1984)2] k2ol oJ8HH i3+ 0.6 mg/100
g2 = 2.0 mg/100 g, 45FE 3.2 mg/100 g, HEZE+E 19
mg/100 g, T 0.3 mg/100 g, B 0.5 mg/100 g, Y= 0.5
mg/100 g, 2°|& 0.3 mg/100 g, I15FE 1.1 mg/100ge] E-E
-8kt Choi & Han(2001)2 ZAQA Feo] g2 o
o] & A (F 4F)el wet 234 df 2.22~1.69 mg%°|
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Table 6. Seasonal variation of P contents in Korean common fruits and vegetables (mg/100 g)
Items Spring Summer Fall Winter Mean KNSV USDA”
Apple 6.97 8.36 7.48 11.99 8.70 14.00 11.00
Pear 5.08 8.80 8.80 5.61 7.07 35.00 11.00
Tangerine 5.83 8.14 14.40 14.52 10.72 13.00 10.00
Strawberry 16.94 - 2442 21.78 21.05 27.00 24.00
Cabbage 13.86 - 28.32 15.84 19.51 45.00 29.00
Radish 19.80 8.14 23.87 15.17 16.75 23.00 27.00
Scallion 12.21 12.98 18.37 10.12 13.42 35.00 -
Onion - 28.93 23.43 2797 20.08 34.00 27.00
Cucumber(with peel) 15.29 27.06 3432 15.95 23.66 29.00 24.00
Cucumber(without peel) 35.86 19.25 21.89 15.29 23.07 29.00 21.00
Zucchini 27.06 20.35 2772 26.18 2533 24.00 40.00
Spinach 61.27 45.87 45.32 28.49 4524 29.00 49.00
Carrot 17.60 16.50 11.33 16.06 15.51 37.00 35.00
Lettuce(Lactuca sativa) 33.66 13.97 37.51 27.83 28.24 36.00 22.00
Lettuce(Lactuca sativa var.) 26.40 22.00 23.54 31.79 25.93 51.00 33.00
Pickpurse - - 51.37 3135 20.68 88.00 -
Green pepper 19.36 25.63 17.49 12.62 18.78 38.00 17.00
Bean sprout 67.54 8239 67.54 72.16 72.41 62.00 -
Sesame leaf 24.836 31.79 80.63 40.48 44.44 58.00 -
Dropwort 22.11 30.80 4235 2442 29.92 45.00 76.00
Brocceoli 61.60 58.52 101.2 130.57 87.97 195.00 66.00
Mushroom 100.21 6731 60.5 57.2 71.31 88.00 85.00
Y Data from the Korean Nutrition Society, 2000.
% Data from the United States Department of Agriculture Nutrient Database, 2003.
Table 7. Seasonal variation of Fe contents in Korean common fruits and vegetables (mg/100 g)
Items Spring Summer Fall Winter Mean KNS USDA?
Apple 0.30 0.18 0.19 0.29 0.24 1.20 0.07
Pear 0.12 0.18 0.25 0.14 0.17 0.20 0.17
Tangerine 022 0.26 0.19 0.43 0.28 0.40 0.10
Strawberry 0.69 - 0.24 0.30 0.31 0.40 042
Cabbage 0.21 - 0.29 0.23 0.18 0.40 0.31
Radish 0.40 0.13 0.25 0.17 0.24 0.70 0.30
Scallion 041 0.26 0.53 0.28 0.37 1.00 -
Onion - 0.30 020 0.22 0.18 0.30 0.10
Cucumber(with peel) 0.14 0.22 0.31 0.13 0.20 0.30 0.20
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Table 7. Continued
Items Spring Summer Fall Winter Mean KNS” USDA?

Cucumber(with peel) 0.14 0.22 031 0.13 0.20 0.30 0.20
Cucumber(without peel) 0.29 0.18 0.22 0.11 0.20 0.30 0.22
Zucchini 0.31 0.22 0.23 0.31 0.27 240 0.35
Spinach 1.00 1.08 1.13 1.64 1.27 2.60 2.71
Carrot 0.47 0.26 0.35 0.36 0.36 0.70 0.30
Lettuce(Lactuca sativa) 0.79 0.72 0.84 1.32 0.94 2.10 0.35
Lettuce(Lactuca sativa var.) 1.30 0.57 0.66 0.64 0.79 1.10 1.24
Pickpurse - - 10.40 431 3.68 58.00 -
Green pepper 0.32 0.43 0.29 035 0.37 0.50 0.50
Bean sprout 0.56 0.73 0.53 0.57 0.60 0.60 -
Sesame leaf 1.55 3.87 1.61 151 2.14 3.10 -
Dropwort 0.32 0.38 1.53 0.30 0.63 2.00 1.30
Broccoli 0.65 0.59 1.19 1.72 1.04 1.50 0.73
Mushroom 0.35 0.84 0.40 0.37 049 1.00 0.52

Y Data from the Korean Nutrition Society, 2000. )

? Data from the United States Department of Agriculture Nutrient Database, 2003.

2 Eudth Kim GH(1982)2 FUE2 Fed#e 08 E3 7120 Mn &3] Bhon, @7 B2 7P Mn

mg/100 gelgkxr 39tk Song JC(1992)9] 2ol 25 Fe
o] L HiFE 04 mg/100 g, T 0.3 mg/100 g, Al FXE
3.3 mg/100 g, L2 0.1~0.5 mg/100 g2 ¥ 4% &
AT

8. Cr &2k

2129 FEo] e Cr IS Table 83 2tk A&
Cr ekl izt =g Fat3 vt w5 FFgdedlAe] 4 =}
S vk A A9, 7R ALl Cr Fide] B, v}
29| Afel= ALE Cr FFo] Btk 2 o 7]
A7} vRIA 2 Dr)e BE 2] 7P Cro] Bol o9l
= Ao vepgrh =4t Alake] 77188 2493 Kim er
al(1996)2] E.a1ol] oebd FFE=R zpol7}t v 2.25~123.76
ppbe BTt a8l F, A5 52 A5 /M o EF

o] At} m|Eko|olMQIA] AR AF W e Fol7)
2k
9. Mn &2t

4% F4519) Y& Mn T2
718 A sk 2ol

-2 Table 99} 2t} tje &
Mn FFE Alhe o 53 7&d, wie o

gharo] wokth 34t Alte] F714& #4138 E3(Kim er
al 1996)°) 2318 Mne FZEE pol7} 1} 0.20~2.52 ppm
< HYth R /S BAE €22 T AolE
E“D} v R 259} vl BE AFE Mn T

< A9 2A3Hen, O vFdiet A R AlFA],
o], 749, wjvE] Soll Mn Fo] B2 & F I3t 3
7919] A48 A1F 307HR]ell A 9] H7he B33 A Choi MG
2003)°l 4= 7HH 100 g w3 589.9 ug, 7+ 2146 u
g, = 1125 pg, ABAE 6144 pg, Fo= 325 pg, At
400 pg, iE 560 pg, B2 272 pg¥ FHEH dtn
Hasich

10. Cu gzt

A& gfro] e Cu & -3— Table 103 2t} Cug
FEFe Alghs Aol 2719 A¢ Bl o AR B8
grFo] A YEbsith iﬂﬁ\ﬁﬂfﬂE AN FEoHA, T
g, 2233 Fo| AZPER ke zlo|7} e, Hin
A Cu o] B2 Aoz eyt =4t Al Cudl #
e Zxya zjolr} 1 0.10~1.03 ppm ©)ATHKim et al
1996).
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Table 8. Seasonal variation of Cr contents in Korean common fruits and vegetables (ug/100 g)
Ttems Spring Summer Fall Winter Mean KNS" USDA?
Apple 385 82.4 101.2 147.4 923 - -
Pear 16.2 19.9 11.0 94.6 354 - -
Tangerine 83.6 82.5 94.0 100.1 90.0 - -
Strawberry 181.5 - 1375 141.9 1152 - -
Cabbage 253 - 352 27.5 22.0 - -
Radish 704 34.1 40.7 39.6 46.2 - -
Scallion 72.6 74.8 103.4 63.8 78.6 - -
Onion - 112.2 57.2 85.8 63.8 - -
Cucumber(with peel) 27.5 44.0 58.3 50.6 45.1 - -
Cucumber(without peel) 49.5 473 51.7 41.8 475 - -
Zucchini 84.7 62.7 56.1 63.8 66.8 - -
Spinach 82.5 89.1 105.6 90.2 91.8 - -
Carrot 116.6 59.4 88.0 979 90.4 - -
Lettuce(Lactuca sativa) 40.7 319 40.7 473 40.1 - -
Lettuce(Lactuca sativa var.) 58.7 41.8 41.8 56.1 49.6 - -
Pickpurse - - 201.3 104.5 76.4 - -
Green pepper 62.7 83.6 473 67.1 65.1 - -
Bean sprout 77.0 107.8 86.9 105.6 943 - -
Sesame leaf 106.7 119.9 141.9 96.8 116.3 - -
Dropwort 473 55.0 58.3 33.0 484 - -
Broccoli 110.8 118.8 138.6 205.7 143.4 - -
Mushroom 99.0 128.7 58.3 84.7 92.6 - -

Y Data from the Korean Nutrition Society, 2000.
? Data from the United States Department of Agriculture Nutrient Database, 2003.

Table 9. Seasonal variation of Mn contents in Korean common fruits and vegetables (ug/100 g)
Items Spring Summer Fall Winter Mean KNSV USDA”
Apple 9 28 14 24 18 - 38
Pear 18 51 59 45 43 - 49
Tangerine 24 31 39 89 45 - 32
Strawberry 217 - 10 95 107 - 386
Cabbage 29 - 63 43 45 - 149
Radish 123 66 210 20 104 - 134
Scallion 136 54 67 22 69 - -

Onion - 92 92 95 93 - 132
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Table 9. Continued

Iters Spring Summer Fall Winter Mean KNS” USDA?
Cucumber(with peel) 48 80 125 26 69 - 79
Cucumber(without peel) 61 58 71 23 53 - 73
Zucchini 70 80 55 103 77 - 178
Spinach 849 413 837 246 586 - 897
Carrot 44 17 58 62 45 - 143
Lettuce(Lactuca sativa) 254 443 151 129 244 - 131
Lettuce(Lactuca sativa var.) 152 237 81 108 144 - 179
Pickpurse - - 662 298 480 - -
Green pepper 49 96 47 47 59 - 138
Bean sprout 278 337 263 253 352 - -
Sesame leaf 2246 2658 1290 2226 2105 - -
Dropwort 585 525 1090 302 625 - 553
Broccoli 558 331 299 389 394 - 210
Mushroom 51 73 40 32 49 - 46

" Data from the Korean Nutrition Society, 2000.
? Data from the United States Department of Agriculture Nutrient Database, 2003.

Table 10. Seasonal variation of Cu contents in Korean common fruits and (ug/100 g)
Items Spring Summer Fall Winter Mean KNS USDA?
Apple 11 13 - 114 46 - 31
Pear 19 4 - 23 15 - 82
Tangerine 63 51 6 81 50 - 28
Strawberry 341 - 15 96 150 - 48
Cabbage 26 - 15 33 24 - 36
Radish 147 1 12 21 45 - 85
Scallion 97 46 17 13 43 - -
Onion - 56 26 62 48 - 38
Cucumber(with peel) 39 45 62 50 49 - 41
Cucumber(without peel) 67 32 32 33 41 = 71
Zucchini 76 36 14 67 48 - 86
Spinach 100 89 62 66 79 - 130
Carrot 50 14 24 86 43 - 45
Lettuce(Lactuca sativa) 88 53 47 74 65 - 25
Lettuce(Lactuca sativa var.) 110 47 29 76 65 - 16

Pickpurse - - 163 161 162 - -
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Table 10. Continued
Items Spring Summer Fall Winter Mean KNS” USDA?

Green pepper 64 79 29 46 54 - 101
Bean sprout 157 114 168 163 150 - -
Sesame leaf 266 142 215 630 313 - -
Dropwort 95 38 122 1 91 - 170
Broccoli 144 48 70 253 128 - 49
Mushroom 242 354 195 173 241 - 319

" Data from the Korean Nutrition Society, 2000.

? Data from the United States Department of Agriculture Nutrient Database, 2003.

Table 11. Seasonal variation of Zn contents in Korean common fruits and vegetables (ug/100 g)
Items Spring Summer Fall Winter Mean KNsY USDA?

Apple 19 39 - 169 75 - 50
Pear 6 42 29 33 27 - 100
Tangerine - 48 15 51 38 - 240
Strawberry 36 - 37 56 43 - 140
Cabbage 84 - 107 144 111 - 230
Radish 270 19 89 32 102 - 270
Scallion 248 153 312 48 190 - -
Onion - 142 92 91 108 - 160
Cucumber(with peel) 28 170 203 86 121 - 200
Cucumber(without peel) 155 156 110 71 123 - 170
Zucchini 127 105 64 171 116 - 180
Spinach 771 689 1198 374 758 - 530
Carrot 39 24 95 223 95 - 240
Lettuce(Lactuca sativa) 249 179 165 164 189 - 160
Lettuce(Lactuca sativa var.) 207 184 158 528 269 - 200
Pickpurse - - 2619 175 1397 - -
Green pepper 86 109 49 61 76 - 170
Bean sprout 329 389 263 326 326 - -
Sesame leaf 387 225 1108 2453 1043 - -
Dropwort 160 98 256 184 1745 - 230
Broccoli 444 36 611 1069 540 - 410
Mushroom 379 567 245 209 350 - 520

" Data from the Korean Nutrition Society, 2000.

% Data from the United States Department of Agriculture Nutrient Database, 2003.
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2)EY hHEo] = Zn S Table 113 2l AAA
02 HYL Aiof vja] olde] Figo] BA] LSk} wlF=
Agol, = 59 Ao] o] kon, Adk Tl AY,
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53] 712 ot AP A4F 7nel Fao] 71 BATh
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12. Se &=t

21 EY FHE e 3L Table 129} 2t} A4
Brhe #dd tAh g2 Se°1 TRE IS & F U™
ok AlZRel F& 3 E2A ol %1 A F 53]
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2 9SS & 4 YUtk Chun SY(1972)2] Had] olshd A

Z AR 1 g2 Sed] FlA W& 0.881g, AFAE 0.25
rg, L0l& 0.57pg, B 0.82 pg, FFE 0.02 pg, A=
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13. Al &2
A1z g-85o] 9l Al TS Table 137 2t} A3
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D)9 B 2o} thnol A WA §dol Bgkm AL Be)

Table 12. Seasonal variation of Se contents in Korean common fruits and vegetables (ug/100 g)
Items Spring Summer Fall Winter Mean KNSV USDA?

Apple 10.01 9.57 17.71 20.02 14.32 - 0

Pear 9.24 9.35 17.27 19.25 13.77 - 0.10
Tangerine 11.00 19.47 10.67 13.53 13.66 - 0.50
Strawberry 3.52 - 12.32 10.12 8.65 - 0.40
Cabbage 5.83 - 5.17 5.28 542 - 0.60
Radish 10.34 6.60 8.03 9.90 8.71 - 0.70
Scallion 11.33 9.24 13.64 9.79 11.00 - -

Onion - 14.63 8.36 11.00 11.33 - 0.50
Cucumber(with peel) 6.05 5.28 5.28 4.18 5.32 - 0.30
Cucumber(without peel) 517 6.05 5.06 3.74 5.00 - 0.10
Zucchini 7.59 6.37 8.91 8.36 7.80 - 0.20
Spinach 7.59 11.22 10.34 6.27 8.85 - 1.00
Carrot 17.05 6.27 10.12 12.54 11.49 - 1.00
Lettuce(Lactuca sativa) 5.72 4.07 4.62 6.27 5.17 - 0.50
Lettuce(Lactuca sativa var.) 6.60 2.75 4.84 7.37 5.39 - 0.60
Pickpurse - - 13.75 10.67 1221 - -

Green pepper 5.39 7.15 572 7.15 6.35 - 0.30
Bean sprout 5.94 11.55 7.26 12.43 9.29 - -

Sesame leaf 17.93 5.17 7.26 14.41 11.19 = -

Dropwort 2.97 4.40 418 5.50 4.26 - 0.90
Broccoli 6.49 11.55 12.98 21.78 13.20 - 2.50
Mushroom 11.66 220 5.94 7.26 6.76 - 8.90

" Data from the Korean Nutrition Society, 2000.

% Data from the United States Department of Agriculture Nutrient Database, 2003.



17(6): 860~875 (2007) T e AT i Add oA g wst 873
Table 13. Seasonal variation of Al contents in Korean common fruits and vegetables (ug/100 g)
Items Spring Summer Fall Winter Mean KNS” USDA?
Apple 0.44 0.33 0.33 0.55 041 - -
Pear 0.55 0.33 0.44 0.33 041 - -
Tangerine 1.43 0.55 0.66 1.98 1.15 - -
Strawberry 4.29 - 0.22 1.87 2.17 - -
Cabbage 0.66 - 0.33 1.10 0.52 - -
Radish 2.53 0.11 0.00 0.66 1.1 - -
Scallion 3.08 0.55 0.55 0.99 1.29 - -
Onion - 0.33 0.11 0.33 1.29 - -
Cucumber(with peel) 0.77 0.22 0.22 0.99 0.55 - -
Cucumber(without peel) 1.43 022 0.22 0.55 0.60 - =
Zucchini 0.66 0.22 0.11 1.32 0.57 - -
Spinach 3.30 1.54 1.87 5.28 2.99 - -
Carrot 3.19 0.11 0.55 3.08 1.73 - -
Lettuce(Lactuca sativa) 2.53 0.77 143 231 1.70 - -
Lettuce(Lactuca sativa var.) 2.64 0.55 0.77 1.10 1.26 - -
Pickpurse - - 3.19 10.34 6.76 - -
Green pepper 0.88 0.77 0.33 1.21 0.79 - -
Bean sprout 0.88 0.44 0.33 0.77 0.60 - -
Sesame leaf 3.85 6.71 0.66 1.87 3.27 - -
Dropwort 1.54 0.44 4.40 0.99 1.84 - -
Broccoli 0.88 0.33 0.33 231 0.96 - -
Mushroom 0.77 0.33 0.55 0.44 0.52 - -

" Data from the Korean Nutrition Society, 2000.

? Data from the United States Department of Agriculture Nutrient Database, 2003.
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