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Abstract

This study was carried out to estimate mineral contents of some underground vegetables including potatoes,
sweet-potatoes, carrots, radishes, onions, and garlics produced in Korea using ICP-AES (Inductively Coupled
Plasma-Atomic Emission Spectrometry). According to the measurements, the contents of Na, Mg, Al, K, Ca, Mn,
Fe, Zn, and P in Korean underground vegetables were variable depending upon producing areas and individual
plants. Compared with other underground vegetables, the contents of Na in carrots and lotus roots were quite high.
The contents of Cd, Ag Co, and Sr appeared to be below hazard levels. It is expected that this study can be used to
calculate the mineral intake from underground vegetables.

Key words: underground vegetables, mineral contents, ICP-AES, producing area

LA g

AzIlA T AE AgFo| BuEy] AIRKE 204
7] ZHHEE] Ca, P, Fe, Mg, Se, Cu, Mn 59 §7]4
AESL QAzMlAl BAQl R QrE7] ARl
O HZell= kR Bo] Q1S S e H8l FES
off AT AHo] 2 o wR Folx: Y. B3]
2ol Bl 9F FAEL] ] A FET 9
21} o)F FAES] f8l FEE I oI5 o ek
aire A deiA QA ok =3 S sAkEolE &
Ak A wpE, A7), B9F, 3145 el vl 57
B89 Fafe AR o7} UL Aoz AakEn .
2] A el AR " esgt e AL
gom vf$- fe8? 571 AR F usEE
(major trace elements)® Fe, Mn, Zn, Cu, Se 5°[v}.
ol& F nEAEES 27|, ceramic, glass ware 5
BAE o]9je] thE gl o3 AFEE AtE 92
v}, S50 A8l 98 =EEE Flo] 58 43 A
2 F 3pE Baea gig®), He) vk A4 =8t

A A gt Ao mE F7) AR e 23t d
T2} gl £ dTeliMs 2l vl Al A
oM F83) v|FE AAFR FAE AR 231 9 A
S AN Solanum tubersom L.), I7-2}(Ipomoea batatas
L), F(Raphanus sativas L.), 3 (Daucus carota L.),
¥} Allium cepa L.), PVe(Allium sativum L)1 F7)
A ARES BA A 96 @tg} ICP-AES(Inductively
Coupled Plasma-Atomic Emission Spectrometry)® 2%
leq P40 A ele} Fr AR AR ANRE 5 e
71Z2AEF viskal sglen, wal Al 7Kl 3
2] EAES o83 71 A St w|Ege] Al
o} 8-8S o430 AF, FF AzAM) TS uRkEE ¢
g 7|2AERE AFE ¢ U RS 7 E 97
st}

I XMz W gy

1. A|EEH|
19973 6-104el gAY =3 BAE Bols 433}

-425-



48 74m) - ojmlE

Table 1. Operating Condition for ICP-AES

Item Condition
RF power 12 KW
Torch height FEFYRERE 15 mm
Coolant gas rate 14 //min
Plasma gas rate 1.2 l/min
Carrier gas rate 1.0 //min
Purge gas rate 3.5 //min

Optical system  double grating in Czerny-Turner mounting
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Table 2. Mineral contents of potato at different regions
(Unit: ppm)

Na Mg Al K Ca Mn Fe Zn P

Gangrung 16 205 1 4242 8 3 4 2 575
Sachon 3 122 NDY3871 77 4 3 1 322
Anhung 11 205 ND 5845 51 ND 2 1 664
Susan 27 145 <1 4045 134 ND 3 1 417
Kimpo 5 230 ND 5456 509 <1 2 3 698
Koryung 13 187 <1 3860 48 <1 8 2 512
Samchuck 12 127 46 3142173 2 9 1 379
Dackwanryung 16 103 2 3146 34 4 4 3 348
Chinpu 12 145 12 338 120 1 S 4 442
Kimje 13 132 <1 2455 32 2 4 2 308
FCT? 30 - - 4200 30 - 16 - 620

UND: Not detected.
“Food compositign table: recommended dietary allowance for
Korean 1995 (6 revision).
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Table 3. Mineral contents of sweet potato at different

Table 5. Mineral contents of the radishes in different

regions (Unit: ppm) region (Unit: ppm)

Na Mg Al K Ca Mn Fe Zn P Na Mg Al K Ca Mn Fe Zn P
Kochang 33 219 2 3326232 5 9 <l 325 Anhung 241 130 2 4769488 1 5 <1 295
Youngam 427 210 12 2344 212 10 16 <1 419 Hampyung 26 65 2 2716164 2 6 <1 312
Haenam 115 210 <1 2980 174 10 6 <1 382 Youngam 166 98 12 5910517 2 15 2 347
Yoju 103 191 6 3758 198 29 6 2 394 Kochang 215 99 12 3941412 2 10 1 3I2
Poeun 19 358 14 2926 523 4 7 2 393 Chuncheon 68 8 2 5479397 <1 8 ND" 345
Iree 191 92 12 2122 122 4 10 2 365 Yangku 155 104 3 7284640 12 5 13 204
Dackwanryung 16 88 3 3239 35 <1 3 3 408 Dackwanryung 42 53 3 3989416 dl 3 5 152
FCT” 15 - - 450220 - 7 - 420 FCT? 170 - - 1520620 - 9 - 290

Food composition table: Recommended dietary allowance for
Korean 1995 (6™ revision).

Table 4. Mineral contents of the carrots in different

regions (Unit: ppm)
Na Mg Al K Ca Mn Fe Zn P
Chejudo 120 119 11 3881317 3 12 2 379
Pusan 429 94 5 2979 243 <1 11 <1 3524
Seosan 121 88 14 3813312 3 14 1 326
Chinpu 609 195 2 2730 244 <1 4 1 543
Daekwanryung 425 166 3 2664 294 6 6 2 314
Hwangke 94 108 40 4153 438 4 6 2 410
Hwaengsung 78 129 6 3070239 6 4 3 350
Pyungchang 322 93 4 3890321 2 4 4 375
FCT" 460 - 3300 420 - 13 - 370

"Food composition table: Recommended dietary allowance for
Korean 1995 (6th revision).
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ND: not detected .
Food composition table: Recommended dietary allowance for
Korean 1995(6th revision).
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Table 6. Mineral contents of the onions in different region
(Unit: ppm)

Na Mg Al K Ca Mn Fe Zn P

Munkyung 10 121 1 1142 375 2 7 1 30
Muan 131 200 1 1771 157 3 6 2 276
Changnyung 14 99 2 1660 197 3 2 281
Shinan i1 45 2 1175 173 26 2 2 182
rcT” 2 - - 1300 120 - 4 - 300

YFood compositign table: Recommended dietary allowance for
Korean 1995 (6 revision).

Table 7. Mineral content cf the garlics in different region
(Unit: ppm)

Na Mg Al K Ca Mn Fe Zn P

Uwisung 24 344 2 7784 196 4 18 12 721

Seosan 273 180 <1 4371 441 17 3 <1 687
FCT 80 - - 6500320 - 16 - 500

YFood composition table: Recommended dietary allowance for
Korean 1995 (6Lh revision).
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