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Contents of Minerals and Vitamins in Organic Vegetables

Hyong-Yol Kim" Keun-Bo Lee and Heung-Youl Lim
Department of Food Science and Technology, Seoil College, Seoul, 131-702, Korea

Abstract

Proximate components, minerals, vitamins and chlorophyll contents were determined in vegetables purchased at Garak-dong
market and organic vegetables cultivated at Hongchun, Kangwon-do. The vegetables were Kale, Angelica Keiskei Koidz, Celery,
Lettuce and Allium fistulosum. In proximate component contents, analyzed crude protein and fat contents of organic
vegetables  were higher than those of general vegetables. Organic vegetables had strong green color. Minerals such as
sodium, potassium, calcium, phosphorus, iron as well as vitamins were determined. Contents of minerals and vitamins in
organic vegetables were higher than those of general vegetables. Total mineral content of organic and general kales were
811.8 mg/100g, and 688.1 mg/100g, respectively. Total mineral content of organic Angelica Keiskei Koidz, Celery, Lettuce and
Allium fistulosum were 4479, 486.5, 368.6, and 320.9 mg/100g, respectively.
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& Rolt}. old] ¥ AFdAMe BYE TH F7IF 94
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B Q7904 SEHE g AS® SRl face
fertilization) 8 A& W8S 24 F TFFL Table 1] Uet
A ik 2o] Bagck % 4 7 ket £ 18 ke 7]
320] Aol T3] HES 5 em Do|Z U, 80
kg®) Yuhe 27 48T 2o} & Y44 HX(SANTOS,
Germany)2. vhSISIch B2 80 ke 20413 F2 8ol 4
AN F AEE 2skeh F 15 keol 4ol €2 bt
2402 B¢ B F o] 22T SIA I RE &
ool 1097 AL@AS LE, $5 F5 W] 2 AR
Fol A% 2FHE AAFA2E AN FR)dA TEAA
ABANg AFE VEAT of FFE 0wz I4stu
AEFFRAE olgetel 5U DAz AT Qe ok
o AT HAoE gud ARER-

Table 1. Raw material contents of leaf face fertilization

Material contents(%, wjw)
Ginseng 35
Root of bellflower 9.0
Onion 400
. Soybean 400
Fish 15
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PR E, 58, 24, z0d, 24
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& ACACH(19)) 93l 233

3 BI1E HRY B4

ofaiel TAH Qe FrIEY BAHL AEFFINEY
200% 7]%% 3&}o} ICPQJon Coupled Plasma, 5890, Spectro
Co, Deusch)2 AL31e] 217e] Solx) BN,

4. Ve 489 24

gubgu) 2 f71E A 559 okAjel] g wEe
Z7%2 HPLC (Shisceido Co., nanosace SI-2, Japan) system$&
AgEe) EREHeH, o] W, A FEo] st UV-detector
(Shimadzu, SM-748, Japan)S AH&-5}5{ch.
(1) Carotene

UV 325 nm, C-18 column(Shimadzu, Japan), Q8% 35T,
flow rate 1.0 mL/min® 2 3R on, o]FAR2 100% MeOH,
injection volumn-& 20 NLE &3 819}
(2) ¥)e}9] B1, B2 ¥ Niacin

9] 53L& C18 columng AHE3t] FAIEAE HAIEA
o9, UV 270 nm, $E&% 35C, flow rate 1.0 mlymin®.2
Atk o] BAS A:100% HOFic B7 5 mM %), B:100%
MeOHPic B7 5 mM 32 3}910.9, injection volumne
20 pLE S35t
(3) Ascorbic acid

UV 198 nm, C-18 column, 2 E2% 35T, flow rate 1.0
mymin.© 2 3tFov, injection volumne 20 pL, °]FAL
Pic B7 5 mMo] 348 & 1Lo)] triethylamine SmL, $14F 3
mLE EFE AHE-stR

5. Chlorophyll AAAj Rl AF

obale] TFHEo] 9= chlorophyll MAARS] gt
AOCSQI) Cc 13d-55%0] 9Jste] ZH3t%ch =, methylene
chloride(CH.C)S |2 st B33 T7)(Beckman Model
B)Z 630, 670, 710 pmo| M9} FF=E FA3le] ol 2
& Aoz &gtk

Chlorophyllcontent(mg/kg, ppm) = AT _0.18534(E§1710 :

A : absorbance
L : cell length(cm)

6. TAX

P E AB & Statistical Analysis System(SAS) Package(22)E
o] &3l BA3Pch ZAMY ZE FEo) st FIH
RZUAE FHRL 2 2o BIRY Aol FA5F
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Table 2. Proximate component composition of vegetables

. %)
Cude Crude Crude Nitrogen Crude
Sample Type Moisture . free
protein  fat  fiber extract ash
General 8560 504 063 011 718 14
Kale

Organic 8415 58 08 009 736 167

dngelico  Cemerd 8366 306 058 178 963 129
Keiskei Koiz Qrganic 8271 327 066 163 1038 135

General 8736 076 021 153 88 132

Celery .
Organic 8667 095 034 168 879 157

General 9411 164 037 065 254 069
Organic 9370 171 045 067 271 076

Lettuce

Align  Cenerd 8738 234 03 123 1% 07
fisulosum  Oroaic 8677 242 043 139 814 085

Aol AL et AHER F7ls AuF Atolde T3
3 ztolv} Qo &, 2AEH TS 747} 8560, 84.15%
0.11, 0.09%=2 Ayt AuFo] L4t ko Ve 45 HE
o] &3 AFez fr1% AuMFel Eidh oI @
e AY Hubo] opx A%, A, 45, FAAME
AR BES UJeiigloy Adae Afolg B R
Fs AT 7|E 55 JEY FFol BF {71% AwE

A EA dehde 5014 et ol3d dde 4
Aale] wet f71% AuES) Ae Zides Ui A
ol weu 7dske W3 I¥Y Aoz AQHAY
A9 492 ExY A7t a¥ Ao BT

ojg} o] §71% okl g 5F ok AR EFA
Zehll, 2Pt gheol Gt o Brh ol o) JAdE
ARAY 9 vizlen, iRz sAMS A
gole &717F A% B4E BRYn 2oy FEFFY A
ojo] wg e stz dut opfdl migt fFriE ofA

218 = o Eet

gutopaol frlE oklel HUlE A 2 2 Table
39 JeR niel Ak &, JEF,
o] 5% F7E diste 449 s /T A A
ofale] FHo wel o dFole 2 Aoyt gieut HA
Hog f{71% okldAA 2 FRFo] = oT FAHHU
ok ALY Af guk AMES FU1E AEFdMe 4
5% B8 i3] 43, 318, 281, 45, 1.1 mg/100g L 58,
356, 343, 53, 1.8 mg/100ge.2 =A = o] {71% ARFL F
7189 ZF/ o} Zole ARy o 20~70% 2 ¢
FFE Ul o]dt A AMzME A9 {4
3 AHRE B duk AES /7% AFA A v
Efol 71, 89 mg/100g, ZF 238, 256 mg/100g, L4 49, 55
mg/100g, 1 41,47 mg/i00g, H 0.7, 0.9 mg/100go] QATH

olg} go] 5% FINE o] MAFOR FH7)E Ay
FoM wA AEHE 4TS AL, ARG By Ay
oM oS F3lo] veyth F, gyt AuiFolMe &
7} 24, 293, 53, 35, 0.3 mg/100ge] HAE HY=d v &
1% AEiFeME o] Bop ddFeg #& 38, 342, 67,
39, 0.5 mg/100g°] HEol e Aoz WHHL ol &
15 AFAAMY FiFFel 74 AEel ot o 20~70 %
& FA2 S AEEt 7hed FEoldoh

AdHoeg AF9 g ZFete v AES 7715 A
W EdA Ztzhel B8 3 Wil AdiAHez AY, A
A%, Agjgd Hslde 22 gtk &, AFdAes JE
9 AT kA AFet f71F S 4zt 4, 7
mg/100g0.2 & x}olE R oy Vgl 459 RIS A
Hog & AojE Hojx gol ZF, T, o, H T
Z}7} 227, 54, 34, 19 mg/l00g L 256, 63, 40, 2.6 mg/100g
A% HAth oY AL oMz FAg dRE By
5% R71E Feko] gutAle] et §71%F oA 47 2,
216, 91, 23, 1.1 mg/100g = 3, 239, 115, 41, 1.5 mg/100g &
FH ge Aog Fel HUh

ojgist NEAQ F1E &3 dA o T8 FF
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Table 3. Mineral content of vegetables

(mg/100g)
Angelica Ke- Alli
Mineral component e i:]ii Koidz e e ﬁsmlol;nnn

General  Organic General Organic General  Organic General ~ Organic General ~ Organic
Sodium 43 58 n C 89 24 38 4 7 2 3
Potassium 318 356 238 256 293 342 27 256 216 239
Calcium 281 343 49 55 53 67 54 63 91 115
Phosphorus 45 53 41 47 35 39 M 40 23 4]
Tron L1 18 07 09 03 05 19 26 L1 LS

Total 688.1 811.8 397 4479 4053 486.5 3209 368.6 3331 3995

= A& 2 2% AYY B K% AWEL 8118 my
100g0.2 Uuk zJulEe) 688.1 mg/100ge] vlatad <F 17.98%
& FFS JeAdDh AXdx, dejgdMe 4 479,
4865 mg/100g ¥ 3997, 4053 mg/100gE =AF o] 12,06,
8.62% =A SAIUL, A5, =z 3686, 3209 my
100g 2 3209, 333.1 mg/100g2 14.86, 19.93% A =H=
At} Chang (22} ok, I7 & T3} A=z A
A3 AN g ) 2718 §FE FHs Bod v
Jedl, EAE WA g AANEANM ddHoz B4,
Zg, YEF 59 #Fo) 49 Ao gEA vl glok
AellA & 7 upe} o] 5%9] o] djste 5% F
718 FFE A f71F oz TR 4 234
3 B Z2F okje] FRd wel zole oy HAAFHo
E f71% okl 2 Fakol oF 20~70% =& AoE F
AEAh o) Aahs @3] FVE FFo] w2 AL

Table 4. Vitamin content of vegetables

2 W3 srledl A FAd] §71%F okAlzk S8 Bl £&
A0l ZIhE ol £33 F& olf7t AE AU &
A= AT SR & ouig FAF 5 AU B o}
Yzt #7158 el b2 7% ok EE Uuk okl &
771 7 e ALE J|dHY & o B FAHEd) tid 7
AR 77t olfolAo T Aoz werdot

HlEl TN W B

ARk ok} f71% okAle] wigldl 24 B
Table 4¢] Ve ule} 29ttt =, carotene, HJE} BI, H
E}9] B2, niacin, ascorbic acid 5 ¥ 5F9] vlglyl kg =
s B A7 AAHOE Table 494 29 £ B7)E 3
SAAFS} FARHA F71% okAdlA Z4F viEe 4R
Fx ¥4 JEsh '

(mg/100g)
Angelica Ke- Allium
Vitamin component Kale Zi;l 161?01'11528 Celery Lettuce fistulosum
General  Organic General Organic General  Organic General  Organic General  Organic

Carotene(y.g/100g) 1,813 2,159 224 41 208 235 2,008 2236 628 656
Vit. Bl 01 021 003 005 002 003 0.06 on 0.04 007
Vit. B2 023 032 0.04 0.05 0.02 0.4 006 0.14 0.08 0.11
Niacin L1 18 04 06 03 05 03 05 04 06
Ascorbic acid 80 91 14 19 8 11 17 L 17 21

obAld wlelYl AE 2 AHHY, carotene?] A=
F71E AFolA 2236 pg100g0.2 718 #A S3E 94
Ayt st Aol e 208 pg/100go] AEF o] < 11)
9] xjo]lE BTt v BI, B29} ALE §71% AL
A Z+zb 021, 032 mygl00gl.2 714 =& 3 Jehd
uhy Az NE 2% 002 mg100gs] 13 °F 10~16)
o] #tek ztole YEMIZY:.  Niacin, ascorbic acids §7)%#)

dolM Z+zh JbF 2L 18, 97 myloogo]l A HAUxL, ¥
H A AejeloiE Zkzt 03, 8 mg/l00go] HEHATH
o]2]g HlElR] & B3] ascorbic acidE A EA] dhofA <]
T8 FoM 53] 4A EHe S4E Ze deg ¢
AT 3UTH23).

ol& Wk #71F oBiE £/t Hrid & ),
AY, Az, 43, 3F, 3 T 5FY kAN TFHL
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Z §71% okAldlA ZF wlEl o] w4 FAHUTH
2z, carotened] ASLE 5%9 F71% obldlA HEE Fol
oJubAjEl okAol] wlste 24zt 19.08, 7.59, 12.98, 6.58, 4.46%
Eo} AAHOF oF 5~20% FFOT FIF AeZ F
Hok. a2y o8 F7eEL ok FRd we 2
apo)2 B ANz, AyMe &zt 7.59, 66.67, 25, 50,
35.71% 2 1298, 50, 100, 66.67, 37.50% Z7}& Aog e}
kkdr o83 A Ao ANz vlgte dejw]

AS #70% Aud o2 sletw §Fe] Fb ol & AL
2 39 5 ddck B9 ol A%, Fdexe 47
6.58, 83.33, 13333, 66.67, 41.18% 2 4.46, 75.00, 37.50, 50,
2353% F74s Ao g Jeht AAHOR 3 Hoe AR
A 71 Aol o2 vleby ko) Fr) Fo] F Aoz
Uehstth oj2id Azs Chang 5220 ok, I/ $2
st Az By FAA R gt vElR s
zx4sle) Bud v gled, gMEE A F2 YAl
2aM Agoz vlgv A, C, folic acid, biotin 59 ek
o] =3, ¥Rl Bl, B2, E ¥ £7]E9 9, ojddtare
dxjg] o¥e} F@AF e ‘s%ﬁizd uh 1o} o]E3ke
ABPAE nFs7ide ofdgol ANk

WA kel wlse] f7)5 ARG AN 24F 7]
g 2 HiEY Pee) JuHeR BA 23 L 2w
Ago] WA AAE BT §715 oplE Weshe 2ol
PFoz 2w 2@ 458L FH Aoz vod

Chlorophyli44a: gf2¢

gukaju) okfel {71 okse] chlorophyll AAhake-
Table 59 UERD uie} itk o)9] e WAooz =
A AfaolA Mg T8 Ak o R AdHT
& B ohe}l 1 ekl el Ao Yol AA Aol
Uehl7] g AXESE M3 BAE 7HA LRt 4]
2o} AL Ao 83 IAZ FHEF 5 A& Aelth
ekl 2 F71% AdolA AEE chlorophyll g2 7}
7} 2,123, 2,596 pg/l00go.2 §7)%% AU oF 2228%,
473 ugloog =A f‘?éﬂa’ir—} ARz, Agede A%
1,687, 1,833 pg/100g 2 341, 389 ,g/100g0.2 F71% Au)
EoA] 8.65%, 146 1g/100g 2 14.08%, 48 1g/100g =2 A
o2 239t 13, A%, deAMx ol AL AL
s JeR) zhzb 262, 284 pg/ll00g 2 2,118, 2,647 p
g/100g0 2 8.40%, 529 1g/100g 2 24.98%, 529 ng/100g &

e Fnz ¥ W), FHIT L HPRE AT o
Table 5. Chlorophyll content of vegetables
Angelica Ke- .
ok - s s Fek
General - Organic General Organic General  Organic General  Organic General  Organic
C}ﬂm&p;yll(l)ogu))mem 2,123 25% 1,687 1,833 41 389 262 284 2,118 2,647

ol AT 5% AiolM FFHLRE fF7IF okAlolA
840~2498% %2 TFS Jehllo] o2 B uf IukA)
v oo mAAe] thh FA Roly AdE tE AR
£ YEPA

2 o

AUE FH f705 AMDA dAN ANG 5T §7)
5 obl 3, AY, A4z, 4R, 4F 2 v ARF A
Jol M FE ik olE AR st YN4R F
, ®712, ek % chlorophyll HE 27t 23] &
I ok BEe 9% xR B
YRR P BARLZ G715 oHlY zu, 24
o gago] ubohil weh Eo} ol bl YBlE 47
HQ 9% BAE Ao pudE, Juges Saay

QN

N Oﬁ

3 A wkgol= &7 B F4& BAY a8y &
gaFe] 2olol whe Abe] iR ek ofd| w 0}04
F71% okllE o7t nxE 53 Q@S el Ao
2 Aot A %01 HAH7 % SRt UEF, #F, 2+,
g Ho 5% 2U|EH §4 4% vigd 4EE & 33
3 & Ax AE **—Er% EE 778 % 8lElY FHME
F71% obdjolM el o] Aoz IutA ok R
Eohon, 27189 AL AYL /7% AuFES 8118 my
10022 Ak FJujEo] 688.1 mg/100go] wlzte] oF 17.98%
2 §%E et ANx, AgdMe 2tz 4479,
4865 mg/l00g = 3997, 4053 mg/100g2 ZAH o] 12.06,
862% =A ZAHAUL, 45, e ZHz 368.6, 3209 mg
100g 2 3209, 333.1 mg/100g= 14.86, 19.93% %A =3
Aok old @FE FA Aaddy F2 MLAHEY
chiorophyll %8 43 AIM= A9 FTUT AFE
Yehl Atk

<
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