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SUMMARY
(FELFE)

I. Title
Study on component and quality assessment of environment—friendly produced

foods.

II. Object and necessity

The object of the project is to provide a basic data for frame a polish on
organic agro—products by analysis of components between traditional and organic
food of bio—active materials, anti—nutrients, polyphenols, flavonoid, anti—oxidants
in rice, mandarin orange, kale, angelica, lettuce, green onions and by collecting

informations of cultivation, research papers from home and/or abroad.

III. Research content and scope :

To investigate the difference in contents of bio—active components,
anti—nutrients, polyphenols, flavonoids and antioxidative material between organic
and nonorganic food in most frequently consumed foodstuff such as rice,
mandarin, kale, Angelica kerskei, lettuce and welsh onion were analyzed.

1. To survey related literatures from home and foreign countries.
2. To investigate cultural history
selection of species, soil control, irrigation, blight and harmful insects
control,
farming tools, post—harvest storage etc.
3. research on the storage discrimination of organic and traditional
agro—products items : mandarin, kale, welsh—onion

4. analysis of components, quality of organic and traditional agro—products

-10 -



items : rice, mandarin, kale, angelica, lettuce and welsh—onion
components . bioactive material, anti—nutrients, polyphenols, flavonoids,

anti—oxidative, materials, etc.

IV. Research results and suggestion

1. Research result

<literature review of domestic and foreign research papers>
Essential Amino acid such as histidine, threonine, valine, methionine, lysine,
iso—leucine, leucine and phenylalanine contents in general rice revealed in Food
Composition Table(2006)are 160, 210, 380, 150, 220, 250, 500, 330 mg/g N. phytic
acid content in rice, corn, soya bean, wheat, sesame dregs and peanuts dregs

were 0.89, 0.8, 1.4, 1.13, 5.18, 1.7% , respectively

Vitamin C contents in madarine were 44 mg/100g, B—carotene 5ug/100g,
hesperdin and naringin were 8.4, and 16.0. On the other hand fructose, glucose
and sucrose were 1.69, 1.69, 2.80%. That in kale were 101 mg/100g and contents
of Na, Ca, K, Fe were 65, 181, 380 and 0.62 mg/100g®| 21 t}. Vitamin C content
in Angelica keiskei were 44.5. Na, Ca, K, Fe contents were 65, 181, 380, 0.62
mg%. In lettuce, vitamin C content were 19 mg%, Na, Ca, K, Fe contents
were b, 56, 238, 2.1 mg%. Vitamin C content in green onion were 19 mg%, Na,

Ca, K, Fe contents were 1, 81, 186, 1.0 mg%

2. investigation cultivated history of the sample

sample : rice

seeds and saplings purchasing : suitable for the organic food standard recognition

1. soil control : heavy metal in soil check — approved good checked by National
Agricultural Products Quality Management Service

2. water for irrigation : river water from Han river

-11 -



3. blight and harmful insects control : no usage of organic synthesized
chemicals.

4. materials used : record for farming and yield

5. storage after harvest : make a distinction between organic cultured and

traditional yield and stored in an individual warehouse in different places.

sample : Hanrabong

1. soil control : heavy metal in soil check — approved good checked by National
Agricultural Products Quality Management Service as followings : Cd 0.135
mg/kg, Cu 1.21mg/kg, As 0.415mg/kg Pb 2.42mg/kg, Cr 1.00mg/kg, Zn 46.3
mg/kg, Ni 3.04mg/kg

2. water for irrigation : checked good by rural government regularly and using
spring cooler

3. blight and harmful insects control : spread garlic wooden distilled liquid and
brown rice vinegar. remove weed regularly, no usage of organic synthesized
chemicals.

4. materials used : spring cooler, low temperature storage, sorter, hot air blaster

5. storage after harvest : make a distinction between organic cultured and

traditional yield and stored in an individual warehouse in different places.

sample : lettuce

seeds and saplings purchasing : purchased from a nursery company

1. soil control : strive for multiplication of soil microbe and improve aeration,
drainage, water and fertilizer holding

2. water for irrigation : good from underground

3. blight and harmful insects control : use diluted amino acid solution

4. materials used : record for farming

5

. storage after harvest : manual harvesting and packed into a carton box

-12 -



sample : mandarin

1.

soil control : free from contamination, use organic fertilizer instead of
chemical fertilizer, heavy metal in soil checked good by South Cheju

Agricultural Technoloty Center

. water for irrigation : use underground water and spring cooler

. blight and harmful insects control : spread oak wooden distilled liquid and

brown rice vinegar

. materials used : spring cooler

. storage after harvest : manual harvest and make a distinction between

organic cultured and traditional yield and stored in an individual warehouse

in different places.

sample : Angelica keiskei

seeds and saplings selection : suitable for the organic food standard recognition

1.

[ B S\

soil control : spread slaked lime

water for irrigation : use underground water and spring cooler
blight and harmful insects control : spread electro—analysed water
materials used : use suitable tools for organic farming

storage after harvest : freshly harvested and immediate distribution

sample : Welsh onion

seeds and saplings selection : suitably purchased form a nursery company

1.

ook~ W DN

soil control : strive for multiplication of soil microbe and improve aeration,
drainage, water and fertilizer holding

water for irrigation : use underground water and spring cooler

blight and harmful insects control : use diluted amino acid solution
materials used : record organic farming

storage after harvest : freshly manual harvest and immediate distribution in

carton box

-13 -



A study of quality and component difference between friendly producedly

and traditional agro—products during storage.

(O Appearance of organic and traditional hanrabong stored for 35 days in cool
and 10 days in ambient temperature were checked periodically for
discrepancy. Generally, the appearance of organic hanrabong were good than
the other samples. However all samples revealed similar acceptance in the

organoleptic test. The color of traditional hanrabong showed best.

(O Hardness, color and organoleptic test for discrepancy of organic and
semi—organic mandarin were checked during storage for 33 days in cold and
10 days in ambient temperature. Generally semiorganic mandarin showed better

quality than traditional mandarin

O Hardness of organic and traditional kale stored for 15 days in cool and 3 days
in ambient temperature were checked periodically for discrepancy. Generally,
the quality of traditional kale stored in cold temperature than that of organic
kale. In case of stored in ambient temperature, little difference were showed
between organic and traditional. The color and organoleptic test were revealed
similar in the organic and traditional kale stored in cold and ambient

temperature.

O Hardness and color of organic and traditional welsh onion stored for 20 days
in cold and 6 days in ambient temperature were checked periodically for
discrepancy. Generally, the quality of organic welsh onion stored in cold and
ambient temperature showed similar and that of welsh onion stored in ambient
temperature showed no difference. Only in organoloptic test, the organic welsh

onion showed good score.

- 14 -



A study of quality and component difference between organic and

traditional agro—products.

O To identify the discrepancy between quality and components of organic and
traditional rice, phytic acid, oligosaccharide and essential amino acid were
compared. The content of phytic acid and essential amino acid in organic rice
were higher than those of traditional rice. However the oligosaccharide were

not detected.

O To identify the discrepancy between quality and components of organic and
traditional mandarin, B—carotene, vitamin C, sugars, hesperdin and naringin
were compared. The content of vitamin C in semiorganic mandarin were
higher than in traditional mandarin. The contents hesperdin and naringin in
flesh and rind were higher in semiorganic mandarin. The content of sugar

were higher in traditional mandarin that in semiorganic mandarin.

O To identify the discrepancy between quality and components of organic and
traditional kale, Angelica keiskei, lettuce, welsh onion, polyphenol, flavonoid,
vitamin C and mineral were analyzed. In general, polyphenol and flavonoid
were high in organic agro—products and Vitamin C showed similar trend
either. The contents of mineral were higher in organic vegetables than in

traditional vegetables.

- 15 -
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’ At 67.42+3.02 18.91+2.41 73.96+4.65
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71E 49.90+2.63 —14.71+2.67 18.47+5.07
’ Rk 52.01+£2.86 —14.96+1.74 20.41+4.81
71E 50.03+4.53 —-16.30+2.71 22.47+7.29
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e ARk 60.21+£1.04 -9.11+1.09 38.05+3.19
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I 12, A2A Al e M=o W3t

day T r X
71E 42.43+1.98 —10.2340.55 8.81+1.73
’ ARk 41.7942.12 —11.09£1.23 11.07£2.54
71E 45.29%1.40 —-12.55+1.16 12.10+1.74
° ARk 44.66+1.26 —14.61£1.72 15.69+3.62
71E 49.04+4.21 —11.71+4.32 14.14%4.51
10 Ak 48.1445.85 —8.94+5.53 14.93%2.90
71E 57.72+4.74 —6.44+7.55 20.44+6.64
v At 54.70+4.52 —7.14%6.50 22.36%3.65

Tp o= 0.05 FEOIA FA Aol ol

3E 13 A2A ] e Aol Wt

day L a’ b*
71E 42.43+1.98 —10.2340.55 8.81+1.73
’ ARk 41.7942.12 —11.09£1.23 11.07£2.54
71E 47.40+3.13 —-12.81+1.92 12.20%4.00
! At 44.18+1.38 —-12.79+0.96 12.76+1.80
S 46.04+2.28 —-9.71+3.14 9.79+3.69
’ ARk 46.65+4.10 —13.38+2.67 15.46+3.97
71E 53.35+8.01 —-12.62+6.88 20.89+5.36
’ Ak 53.3947.35 —7.17+6.88 18.86%2.99
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! Ak 50.3148.18 —~11.08+6.01 18.8245.48
F71E 50.65+6.77 —6.49+6.93 15.48+4.78
° At 47.94+5.69 —9.72+6.74 18.08+4.66
71E 48.88+5.59 —6.02+8.71 15.02+4.62
’ S, 52.31+4.27 —7.68+7.70 19.45+4.23
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7}. Phytic acid
Phytic acid?]

Na, K, Ca, P, Fe

o

.

0.5 goll 3% TCAENH 25 mL&

ohe 4

=
73ttt Sodium sulfate(3% sodium sulfate

Al

iz

—_—
o
vze)

X
_Z:I

480 nmolA FIFEE

#H FeCls

9

2
3% TCAel

=

=

=

d=° 20 mLe] 3%

1l

10 mL

2
s

=]
o] Al 1 mLel] 1.5 N

a=No))]
o

ey

bct,

L=
L

o]

3}
o, AHE 2~3 mL 275 1.5

BES
100 mL=Z g+
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=

£2]( 5000 rpm, 10 min)

=
]_

Al
s

T']?T
Ll 40 mL= o]

30

al

3

=

=

3.2 N HNO;

o

LS

7

KSCN &< 4 mL, &7 15 mLE 7kF F, HIAZAIR 480 nme] apgolr] &3

3} ferric nitrate® %

Ll 4 mLE 7}
N NaOH 3 mL

T
<)



v}, 28] 1% (maltose, maltotriose) : HPLCE &A1

| A5 F 1 g& 300 mL Azh&Edks=0] ¥al o)7]el 50% alcohol 100
mLE Fo AAY FAE M F, 85T THoE &A 7Ha AofFHA 3083 F
Zatqith ol & AL7HA] WA vhg 2719 FAZE HEF alcoholE: H7F EF
& F F=95 0.45 m membrane BE 2 ofFsto] &g EAAER AHEEHS]
t}, o] uw] HPLC EAo AF&d ZHL carbohydrate analysis column(Waters,
USA), €wi= 65% acetonitrile, ¢4 %+ 1.0 mL/min, A&7]= RI detector

(JASCO, Japan), =Y =2 10 pL oAtk

d

ok deolu| At ¢ oofn| il FATIE o] &5te] A
A8 °F 500 mgE A35] FH3ld ampule o] ¥ 6 N HCl 15 mLE 7}3F v}
No x| ghsto] 4148k FEsh3ltth o] & 110T 2ellA 2443 7F=&3A170
Hhsle] ol 50 mL ALZe AT FL T 0.2 ym membrane ZEFE o] 1}
(Waters AccQ—Tag, 1993)°o.2 F=A13} A7 v fd o}y
wARS B9tk olw] 2l Nova—Pak C15(3.9%150 mm), 4% 10 pl, Z¥
2%2% 37C, AE7]+E fluorescence(Ex. 250nm, Em. 395nm), °]&4-> 0.14 M
sodium acetate(A), 60% acetonitrile(B)S gradient &2 23t} ojuf F-AJo}n|

A EAEREE w149 2T

& 14. HPLCE o] &7 ofv=t 4 =4

Time(min) Flow(mL/min) % A %8B
Initial 1 100 0

0 1 98 2

15 1 93 7

19 1 90 10

32 1 67 33

33 1 67 33

34 1 0 100

37 1 0 100

38 1 100 0

49 1 100 0
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#}. B—carotene

B—carotene A1 : HZ v]E}Y B—carotened X7} 10 ~ 20 [U/mLo] HEZE A
2E Fstel #E7 ¥e F AR7E B0 d A7 f718vE AREske] B
—carotene® FE3AUTE FEFHE A AirEol 2N 74 ZE-oehe 20 mLE 4%
3] B vy SR AA A 303 Tk A T olw x o] AR o
Z8E7F 95~100C7F | F ARbE SASISIT bzt kR =W 20 mLe] S5

(<

of ZH7lel &71aL, 3 #7]= 3

0 mL oEole| 25 & Zu7]o] ¥a 15%3t

il FEste] =2 S5 E2th B-carotene®] FEE AHEF 25 &6te] 1% )
sxERlS Y SHRTE AFE] A kY] HE Ao] glojd wj7bx] §hE S}
d7te] S TSN FEE g v odld dHES Hopbx FEIEAUER
= ¥ol &5 AAstL AT A EsHFoR oH=E AAstL A AuE
o HEFS 718te] A|g Mo B—carotene®] 1 mLE 10~20 [U AE7} =& Yo
SESHA Itk o] 0.45 ym WE QIS Z of3ste] of o 20 pLE HPLCO

=

dste] Aotk HPLCO #41=7
nm), ] I A EYEY  HE&E & =88 :10: 2 (v/v/v), % 0.5 mL/min,
2B 2% 40 Colt}

rlo

7212 p—Bondapak Cis, A=7]= UV(325

v}, Vitamin C
Vitamin C &4 HIEFHIC 3F&Fe] FE8H 100 mLT 1.5~2. 5 mgH =% AR
HAgth Alzel FEF §9E Tste] A2olA A& FEIGT FEo] HdEEHW
ZE 2 ofysle] HPLCO FY3ssitt Z#-S p—Bondapak Cis, 7
Z7]% UV(254 nm) ©]&4-e olAlEUEA/50mM NHH.PO, (70 : 30, V/V), 5
1.0 mL/min, 229 2% 40 CeolH, F=E&M= 5% WEHEEEZANS ARSI 5

Sl WgRTHoR Hsd wel e

ol

Ll

=)

ol
¢

0.45 ym #HHB <l
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v}, Sugars
AFE 9F 1 g8 300 mL AzFEeta=e] Yar of7]o] 50% alcohol 100 mL=
dol AAle FAE A F, 85T FHOR &A 7Hr Ao|FUA 3083 FE3

th olE AL7HA AR v 2719 FAZF H%EF alcoholE: H7F THI F
FZNS 0.45 uym membrane JEE o 3}&lo] Sy EAER AR o]

o] HPLCEAo] A&3F A2 LS carbohydrate analysis column(Waters, USA), &ul
= 65% acetonitrile, ©] %%+ 1.0 mL/min, AZ7]E RI detector(JASCO, Japan),
AL 10 uL oAt}

N

A}b. Hesperidin 2 Naringin
Ao HuE #HEe JAS AR S AeAS Aldoz AFESSIY. o]
Al 1 mLel| diehtylenglyol 10 mLe} 1 N NaOH 1mLE Z3sto] 30 CollA 108

ZF X3 3 nparingine 420 nmol A EFEE =AH S, hesperidine 3087 WX

—

3 ¥ 360 nmolA SIS F5H3t}. o529 &S hesperidin ¥ naringin® #HA

24g ol g3tel AU,

of. =3+
2 oupE A8 9 2 g& AFHEY 300 mL AZEEkaId @i 7)o 80 %
MeOH 200 mLE 7}8] & £33 & 80C F_A oA 1A7FES 37 Wzheld A
=otal Ad2ow AE oG § I oAS ARR AREEITH o9 0.5 mLE Al
Ao Hslx F=HFE 718 1 mLE 3k 9J7]o] 0.1 mLe Folin—ciocalteau

reagentE 7}3 & # 4o 3EIF Ao WA TE Na,CO; X389 0.2 mLE
>

2F, ZER -o)l=
ZE b Al® oF 2 g8 AFHEY 300 mL AHZEERATY Yo
MeOH 200 mLE 7}a] 2 &3 & 80C F&AAA 1A 35 YzhshaA

-72 -



Fohal Ao A3 AN F O ANE ARE ARSI 9 0.2 mLE A
Aol FH3lar o 7)o 2 mLe diethylene glycols 7}8fed 2 £33l & 1 N NaOH
0.02 mLE 7}ste] thA] & A 37C L4904 1A17F incubationd & 420 nmol

N EAEE 2R oln BEEAL ruing A& Tehuioltel garg

28 AL7] 9ol Fal =Y F4e 2/3HE He ts 283 7tdste] AlRE
ov] &iAZl = d7|FstRE A 550CelA 3AZE 3]stA A 387 Fud
A27HA W etaL of7)d SR 10052 7hel 32 A, 24H1+1) 4 mLE
e
[€)

Wi AEVI2 F3 vs 100~120Te] dE7] ffollA 2ak

OH‘ o
A
ol
o
o,
it
)
>
2
N
tot
)
tt
tt
)
1
(@3]
(e
(@)
di. o
2
>
>
o
o
>,
()
N T
o
)
N
mi
°
6]

mL gatel ABEAoR At FADEAN chaiA

ANFgNe HAFS [CP-AESE =A3Iqtt. 2 2Ado] 2183  Inductively

F 15. ICP-AESE o83 714 &4 =4

Power 1 Kw for aqueous

Nebulizer pressure 3.5 bars for meinhard type C

Aerosol flow rate 0.3 L /min

Shealth gas flow 0.3 L /min

Cooling gas 12 L /min
Na 589.592
Ca 393.366

Wavelength(nm) K 766.490
p 214.914
Fe 238.204
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W
=

w

S

% 4

1 & 2k 06 g

=
pus

o 5, 24

3)

At

WAE el

=
=

)=
-

20 mL¥}

ok
=

)‘\l.

o

ko3
e

ke
T

T

&
1o

R

o
BR

iy

i
O

R

Nlo

i

7kl

7t omH,
boric acid 100 mL=

NaOH=

ted 0..1N HCIZ A7

=43

Aoz deA o

)

=
T

el
00

Tod

o mg#olth. #4 F 5~

=
=

iy

ﬂ(l :

S O
259

o] o gh&-of

2) 100 mLE Yo

] 7bA] 0.1N ol

T A&

M

ofg] 7kA Aot Aol

Aol gomi

]

btk Aelel g Fe ¢

S

A

24 Atk

5.611 X a X f

7} =

CAAe] AHFHF ()

S

o9] B (m))
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3}, Amylose

Amylose 3

gheFS Juliano®] ¥ (Juliano, 1971)9] ¢]8te] =As}ot). &) ofd =
9 149 72}

Ea

|\
rr

3 A%

Rice flour 100 mg

(particle size less than 100 mesh)

Add 1 mL 95 % Ethanol and 9 mL 1N NaOH

Heating in a boiling water bath during 10 min

Add distilled water and make up to 100 mL(Starch solution)

5 mL Starch solution
1 mL 1IN Acetic acid
2 mL 0.2 % lodine solution

Add distilled water and make up to 100 mL

Measure Abs. at 620 nm

a9 14, v 89 Amylose St =3 da}

= o =

- 75 -



4, A+Ax}
7}, &

1) Phytic acid

o % phytic acidE =337 $38Fe] ferric nitrateE o]-&3sfe] A3l 7

Boae 27 159 2ok FAFAL o83l 71 L A Al A Fo Fiw

S

phytic acid(ferric nitrate) 2 & 5
03 r
y =0.0005 x +0.0009
R® =0.9996
0.2
o
(@]
0.1
0.0
0 100 200 300 400 500 600
S5 (ug/ml)

1% 15. Phytic acid®] AAFA

phytic acid &S A A3 % 163 2ot f7]s 29 49 0.86~1.04 %] ¥
e BHAFEd vl dukze) A AL 0.76~0.85 %9 FEoE fFUERS
Arya) AujE Ao mls) oF 0.1~0.19 % o FHEA TdHEo UJd. =3I
9] phytic acid &2 & S5, UF, 2, e, GFe(F

0.89, 0.8, 1.4, 1.13, 5.18, 1.7 %°] A tH(Erdman ,1979 : Prosky et. al. 1979). =Wj4k
ol hf-% phytic acid &2 1.1-1.3 %(Young—Ho Kim, 1997)& H 1% v} gl o
o A F 9 H phytic acidE 1.76 %gF 2 F 3 v} 9th(Jinbong Hwang, et.

2o a Goll EAEE HldgE S AUHhA

u

al. 2004). Phytic acid® =¥, 7+
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APt omA D3t & Fol= oFgat g EAs, S0 Hjol, FRe
Aol AR ZAAE A B Aol SAoltH(Febles CI, et. al. 2001: Liu
B, et. al. 1998 : Cheryan A. 1980). Phytic acid®] %4 2 = inositol ring? ]
A hydroxy”Z] 22} ahute] Qlibe] o~ 2 ARS g sigtEelH, ety =
H QAb7lel Hdst AAR AemulEe o84 Ast R dulE FgA skt
H QG FA tiAbel digk A77F Bars]o] $kth(Adeyeye EI et. al. 2000). 3F#| Rt
o= X Wakst A, g A 5 kst B &t 2ol g Hael g F =

FARAM olgA T L AEIAH FHwol HuE PAo] Folxa 3l

By
o my X

=

(Rickard SE. et. al. 1997). Phytic acid®] ¥4F38}2H8 7122 free iron< chealate$t
© 2 A iron catalyzed hydroxy radical® #AE& A3}V Foz oz 9t
(Graf E, et. al 1990). ¥ & A= A8 2 BRjol] 7=k vpep o] ik 2
< 2~33] whEg Aol

¥ 16. 7]+ % dub AP Qe 2] phytic acid I

phytic acid(%)

7152 1 0.94+0.00
715 2 1.04+0.02
fFr71E% 3 0.86+0.02
F71E% 4 0.9240.02
7152 5 0.8840.01
I 1 0.76+0.03
A 2 0.81+0.01
I 3 0.85+0.02
I 4 0.81+0.01
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o

2) =9

179 vepet wpep o] #7]s ¥

glucose,

Qurets Ay A Fof

zt

7z}t

1
R

r71E A1 w7l 220

-
R

fructose®™ EAZHAY. 22} sucrose

1 oF 47

3]

Fl 183.16 mg%el H]

=] O
IRt

g e 2 Fol

73

s

]

230.27, 363.20 mgh=E <

maltotriose
(mg/100g)

maltose
(mg/100g)

sucrose
(mg/100g)

fructose
(mg/100g)

glucose
(mg/100g)

sample

230.27+30.87

363.20+13.92

715 22

183.16+£34.70

e
=)

0

W

18¢]

3T
ar

183 .

A%

ki3

ol g3te] 2A}

=
=

RIERE

A

A llen, siddeid, o

F4s

=}

oo] 7}

o= oF 5~10 %°]

I

3|

w3 Auje Az H

2wk

#71%5 o]

ol

e
iz

By
He
<0

R

0

ol

—

3 Z+7} 160, 210, 380, 150, 220, 250, 500, 330 mgo] ATk

4
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of 1ol 1 A AelM §Ed = gAY T FFETE FaEEd HE Y

Fo=gr] wiel oM FaEd & ek e olvmabs WG (HEE,

2004). A 5 SXA ALE F71Es D dukde AujE g FFAJolm| At

Ase ¥ 199 2,

® 18, 7l 2 duk AsAfu) Bo] Holm| it g 49 - mg%
His Thr Val Met Lys Isoleu Leu Phe

o] 1 155.8 | 376.7 | 129.2 | 128.5| 206.9 | 228.6| 124.0| 235.9
© +1.3 | £18.8 +3.7 +1.1 +8.0 +1.3 +0.7 +4.4

121.1 | 376.3 182.9 104.8 | 179.0 | 207.2 | 201.2| 260.8
2.7 £5.7 +12.5 £3.9 16.9 19.5 18.7 2.3

o) 3 127.4 | 373.7 138.0 125.3 | 2004 | 222.7| 157.0| 251.5
° £5.8 13.8 £5.9 +1.3 | £21.0 | £16.8 | £4.6 £5.3

136.1 | 372.2 176.5 125.7 | 201.8 | 209.9| 186.1 | 254.7
2.8 2.6 4.0 2.4 2.1 2.2 2.4 £3.6

- 154.0 | 360.6 155.7 120.4 | 202.0 | 216.8| 162.0 | 260.0
+1.3 2.1 t1.4 +1.0 13.6 £5.0 *1.9 4.1

104.7 | 275.1 125.2 75.2 130.8 | 162.5| 155.0| 103.3

Ak 1

= +3.4 | £12.8 | 4.0 +3.0 +4.7 +7.4 | 3.2 +2.4
ol 9 122.0 | 277.0| 130.4 | 100.1 | 197.0| 179.8| 133.1| 1855
== +2.4 +2.7 +2.8 +2.4 +2.6 +2.9 +2.4 +5.1
Sk 3 111.0 | 304.7 | 122.1 99.9 | 180.2 | 211.0 | 144.0| 200.5
= -

15.6 +4.2 1.2 2.7 2.4 2.8 +4.9 +4.0

- 110.1 | 311.0 113.0 106.2 | 199.0 | 199.9| 101.2| 198.9
e 2.0 8.4 *1.9 2.8 16.4 1.7 2.8 *1.8




® 19, dnkpd 9 frleo s A Ao Aokuweak el me%

CRR Chnind S &3]

Asp 576.5 515.5 577.5 555.3

Ser 333.7 332.9 389.2 365.4

Glu 1171.4 1085.9 1349.2 1308.9

Gly 292.3 280.1 269.5 251.1

His 120.8 133.6 129.4 138.3

Thr 286.2 304.1 285.1 299.4

Arg 487.1 458.9 481.9 461.4

Ala 366.5 321.7 382.8 342.5

Pro 294.5 264.1 290.7 284.4

Cys 140.0 119.3 156.1 146.1

Tyr 150.0 142.6 148.7 151.8

Val 136.1 150.0 125.0 144.6

Met 117.8 120.4 111.3 141.4

Lys 192.7 200.1 190.3 209.9

Isoleu 197.0 206.8 196.4 209.3

Leu 149.1 166.1 155.8 181.4

Phe 223.9 259.5 235.0 265.3

Total 5235.7 5061.4 5473.9 5456.4

4) @4

71 B Antad Al A ol e W ks e da w209
2ok #7012 wld Fe 53~6.1%9 EEE Hlow, A7) AFA f71E
o v ghefo] we whi, Y] Sak fUls o] o 6.1%% M w1 +4
St 2, dnkdd AufE o] @i BAEE 5.4~6.5%01900H, A F-EAY
o dhmd dpo] o 6.5%% M wA SAHAG £ 203 Zo] f7Eo2 A
e el W gheel dvkdtdom Aple o] WA mu A SAHAG.



2 d#HA

@42 %

5.4

5.4

6.5

5.7

_Eo
0
~n

%/

X

5.6

5.3

371 A

6.2

6.0

of
o

N

5.6

6.0

6.3

5.8

5.5

6.1

4) Ak7}

uk A Ae) A}

11.4

5.5

14.6

9.5

_Eo
O
~n

%/

X

10.3

9.4

371 A

8.5

8.3

ol

NO

T4 f71580 A7} 7

71580 oF 5.5%% 71 WA F4 A

el A o] A7k 8.5~14.6010 0, dd FSAF &) bt

~O

A

o,

93\

B

=
=

718 &) A7b= 5.5~9.59 &

3
0

B
)

°F 1460 =%

T
R
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213} o] 750 AU Ao

A o) Ak 47 =

= At

g

s

Ar

)

el

dH A U

5) ofEE

229} Ao

22!
ol
o

;OU

] o @~

I
Ar
&0
X

<l

oll

y =0.0023x + 0.0118

R?=0.9998

04 1

03 1

02 r

ao

01 r

100 150 200

Conc (ug/mL)

50

23|

o 2

2 12.8~22.3%

o

o] ¢F 12.8%= 714 &

[

7

o
IT

}‘\_‘l__

‘EO
~

& AujE Beo] opdE A FEgS 156~23.9%0]9 09,

_zrl

229 7]

ATk 3E

rzkal o 7 AuE Ao

= 545

A}

o] ¢F 23.9%°.% 7}

2 vhe o] flsow AN

)
il

=]
)
NH
ol

10°
Bo

2 Ao
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%

Aol 2 AL EHT,

ki3

wglE

@42 %

;OU

At A A o] opd e

=1
BN

F71%

o)

o

)

—

0

16.5

12.9

15.6

12.8

.EO
~O
!

X3

X

23.9

21.7

471 o=

22.3

22.3

of
G

N

oI ol frlEom Aujd Ay Advtddy Auje o) AL, FE

How #7502 Al

ARt

s

Egh A}

&

3

Rbey AjafE gl ]

ol o

9

%
)]

il

1) B—carotene

= =
g 34

%l B—carotene

oy Mie)
o

<

Edy

#-% B—carotene

o g

=
S

3 Al e

R
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800000
600000
®

O
2 400000

200000

y =87939x + 13136
R =0.9983
2 4 6 8
ng/100n

1% 17. B—carotened] AAHFA

% 23. 7+=9] B—carotene ¥ Vitamin C&=

mg%
B—carotene Vitamin C
A7) 771E A5 0.1440.02 23.1%4.7
Sl ey 0.23+0.01 17.142.0
A7) f71E 2 0.0940.02 -
A Rk} 3] 0.10+0.02 -

2) Vitamin C

g Fol g9 vitamin C& F5A43H7] flshe] #dsk HA 34 17 183
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20000000

y =17811x + 17940

15000000 R% =1

10000000

area

5000000

0 300 600 900 1200

vitamin C &< 23.1 mg®o|Px dxl 733

2 A&7] 71 AdEe] of 6 mg% = LA EH A

2
=
it
N
4
2
>
o,
i
ol
rlo
—
3
i
=]
0Q
R

e Tol e el dES 24 A3 % 249 ZTh i 240 7= vkt

i 24 E T FYT T %

fructose glucose sucrose total
A87] 7 dE 3.14+0.30  2.62+0.22  5.12+0.43 10.88
oA Rk 3.42+0.07 2.9440.28 7.35+0.17 13.71
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4) Naringin % hespiridin

JH

X

R

i

flo

7= Fo| &% naringin 2 hespiridin® =A3}7] st FAgs HA

d 193 a9 203 2o 2dE HAASAAE o8t derlRrls R dnkad AujE

259+ 2o & 250 yERd

& Zo| 389 naringin 2 hespiridin® #4138 A3}= 1
vie}l o] Ag)57]5 oA naringin ¥ hespiridin S 27 64.23 144.14

mg%el i Ak wa AR gEe el G 247} 62.62, 137.41 me%E AH]

T71°s FFEol ot A 4 E AT

4229 naringin&zf
06 ¢
y = 0.0039x + 0.0011
R? = 09998
04 +
o
(@)
02 +
00
0 50 100 150
ug/ml

19 19. Naringin®] 77434
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422 hespiridin& &k

06 r

y = 00016x — 00038

0.4 R® = 09993

0.D

0.2

0.0

0 100 200 300 400
ug/ml

13 20. Hespiridin®] AA =%

il

Ag7157]s o9 naringin ¥ hespiridin %2 Z+Z} 343.51, 854.67

mg% ol dut e AfulE gEoAe] e 7+7F 312.26, 763.66 mgh= 3

71 71 el A3 f7E A5 RV R v w2 S

¥ 25. 7ZF29] Naringin % Hespiridin® 33 mg%
Naringin Hespiridin
SISy 62.62+0.68 137.41+3.40
715 25 64.23+1.98 144.14+4.38
Rk} ] 312.26+2.85 763.66+24.15
715 2] 343.5145.00 854.67+13.49

7+=¢ BlgRl Co =S 100 ¢ & 44 mg, B—carotene< 5 pg, hesperdin,

naringing Z}7z} 8.4, 16.0 mgl® ZXAtEJow, w3 rFo] FT&H  fructose,

glucose, sucrosex= 22} 1.69, 1.69, 2.80 %o 2 o] tH(Sang—Wook Moon, et. al.

2004 : Yeung—Joo Kang, et. al. 2005). -8 H|E}Y] C= 1t A|, F5AAA, 32
Al 2 24 & (Bauernfeind, J.C 1953)9 2™, B—carotene> A3l A] o] &2

[oRR B4

e

i
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shA =

9Jt}(Stahelin H.B et. al.

= Hew dHA

]

WA

: Mascio, P.D. et. al 1991). Naringin

1991

Hin
il

)

PR

]

gl

hydrowy groups< X%+

ke
T

JT}. Naringin

o
AR

¥

el

WA eF gto]

L
R

Hesperidin

sl pol %

1

R

]_

A(TNF-a)& o
Vitamin C¢]

Is)

s}

i
A

1l

el

5
“

Q]
=

flavonoid &

4] At} Hesperdin®} naringine

= Hlew &

B

el
ol
Br

Plo
ze)

A
ol

. Mee—

1999

: Cha JY. et. al.

A
=,

}o]

°

A8

=

=

3} rutine

2b-g o] ®arEar gtk (Monforte M, et. al. 1995
[e)

Ree Kim. et. al. 1999).
caffeic acid

3 9

S

pild

2}

Aol 7}
T 486.83 mg
T+ 402.44

[}

]

Rz

=
K3

o

x|

Ry

o= 3ES 4719 AL

100 g4 421.42~553.14 mgo.=2
100 g 318.48~494.13 mgo.=

3z
=

[e]

3

1

R

26, 27, 28, 299} 7t}

of Fslo} dglom, 1 W9
way A AL 7

3T
ar

=13

=<y

100 g 325.26~

RS

45

J2¢)

5 7

7

oF

B

H

7* 336.46 mgo] ).

x|

[c]

T 374.79 mg¢l
hy2

x|

o

Ry

315.41~406.08 mge &

421.32 mgo.=

71Eow AuiE Aol

[e]
T

gHEolEE=

i
Tk
A

3
™
=]

o
o
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polyphenol&tet= (caffeic acid) 2|l A& =M
090 r y =0.0269 x — 0.0043
R® =0.9993
0.60 r
a
O
0.30 r
0.00
0 10 20
=5 (ug/m)

% 21, EE9E e AR

flavonoid(rutin) 4 & =M
0.08 r
y =0.0027 x —0.0003
0.06 R? =0.9995
a) i
o 0.04
0.02
0
0 10 20
== (ug/ml)
¥ 22, FEpE=ol=e] HA A

-89 -



“e
S | o
0
Wl 32 2 2 2 B3 -
I I IR R T EoM
N} -+ 4 >~ © 0 o ) 1 © — N W 0 o oT o &y
= © © + H L oo 9 F — | 2 ® X o my
ol 3 Y = H & +H4d4 1 R W 0w S o Mo o
o = o > m X o | = q 4 H g = = 5
o N S o~ X > | © 3 o w3 ol o 0 ) A bl °
Al & | @ © 9 & 1S s 202 o J) o e Moo= T o 2
o | = I o FW® L © © —_ = & < oF T T o0 % or S
2 S ii. plEsize RN
Hp A TS W OE oo o
1 S W T »  oF
8 o 7o 3
A G B XK o~ 9 s 5
N M S ol w o ! M
| o & 9 0 ° -
| S o o N N o ;N of
wl: | iy 2w .M z 3
mlEe~lS I 3 & o S < » %X T oo
ﬂu.o%ubo..66m3 o - o® R 54%0
Wl eS| 4 A R 28R 2 0 Wy o oF % m o T ) e @v
W | 3 = ﬁ H + [N X e} ~ =2} 0 — _ S ~ = o0 e ] ‘* 7o o <0
g 90— el H o+ | A © s K oF g = o S
%mmo.g.z.uﬁllouiz S TesT =k
of W = w M = M RZu - o o) M WE . N Jy oo > ,Ul Y % oF ~
= SL = 98 N - T = ol F b g 3 nH Wy o~ T oF
> S S8 | © 2 - roy T X e K REIR]| T
° S AALijq%ﬂugﬂ%
5 w T om oE AN O
_ = e ~ A o=
= = P oF T L Wk m B0
=) T B = oM W R
z how - o oo W S OF oo oo
B
" s T L f e e 2l
u S W W E o o 2 o™ i
o gam_wwMiaaﬂ@J
~ - o oy 7 2 o oA oy 3
oF I I~ e s — gl M]M © > WO W Bw = a
¥ P P P T . o 5 N Hjn 5
S I B L I LTI - A A o
N [a) Ho M T = | o _ ~ e g g2 o™ Ty =y <
g | = o o Yo o W T g = 5 o W oo Wy B oS
,ﬁ&ayﬂﬂl%ﬁﬁwwm Awgmwa%ﬁﬂl%ﬂ
ko ok o T T P e B T o g
o oF | 9 = = oz T B e D8 W 2 s % E
$ P W W 7 Mﬁ 2 a8 S RO 2 o
- 73
<) oF = :n
QTH

B Al el 45 100
g

SLlsts
- 90 -

[}

]

Rz

184.89~300.57 mgo &



o

!
bl

H

il
Tk

Flavonoid(mg/100g)

Polyphenol compound
(mg/100g)
251.84%£5.08

Sample

532.26+15.84

464.90£10.41

266.77x1.01

331.65%+25.10

293.20+3.11

185.94%6.86

152.66£8.20

259.51%+13.30

239.43+2.88

340.14+7.83

249.31+9.00

310.08%+12.61

215.22+4.10

155.75%£5.18

159.09£3.54

201.46%+16.99

296.15+4.89

280l YER mie} o] Ao

I 236.65 mgo| AT}t &

3

o

g 140.36~325.32 mgo. =2

R

-
ol
o
o
el

®7]

fase]

)

100 g9 177.56~272.17 mgo.=

Hel

9

227.19 mg?l W, dnkde) AQujE wke] A9 100 g 150.43~220.85 mgO =2

+ 100 g 101.50

R

178.51 mg©]

—_—

o 127.54 mg?

3

3

~182.35 mgl =

7+ 78.676 mgolth. ¥ 299 7]&
grwolEE f7)5o2 A b At

3

3

57.48~182.35 mgl =

ol

el
op

il
K
Hi
=y
el
!

%

0

¢+
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Polyphenol compound

Sample (mg/100g) Flavonoid(mg/100g)
T84 1 143.03+3.86 258.5749.34
T84 2 232.70+£19.51 247.9147.79
G754 3 275.58+10.93 184.89415.03
S5 4 288.34£7.99 261.52+7.74
S5 5 389.20+8.87 300.57+26.13
ATHgE 1 103.72+7.27 222.99+7.51
AR 2 104.96+7.88 226.10£8.65
ANYS 3 267.65+4.93 325.32+30.03
AuA3 4 340.36+28.82 239.17£13.99
US55 203.51+6.83 140.36+17.83
ATYS 6 281.84+4.05 249.82+4.62

HHEoEE 30 % ol TRtk 1dd ZYHEe Hold dA Fo] wHo
% SOD(Super Oxide Dismutase)$} AR &35 Uehde] AbstE AAls)F7] o
ol Al ellA stz gt oz dgA Ak ®=3, FEAEFE F
dHEo] astHoR FFEHE AL Yol wid dF FHsHEY FAE
SHAl s, o9h tEe] ¥Fsle] FUAES AAE EA4E FARE ARAIE
7H¢ mARl Ao ® Bialso] lvk(Park GY. et. al 1997).

e ZetE o= 2700 WESE 309 BAR o] Fojx ©A 1571% ¥
A C—Cs—Ceol BFEZA A EA] de] FxFH o] Ut} ZTRol=E A

el gdol o Agor g wolgs, F dASa B g, nEY 2

Ik
1S

oSl SE,

-9 .



EHA W S %o I Aoz delA 9tF(Jong—Cheol Park, et. al 1993 :

Veckenstedt A. et. al. 1976 : Hiadovec, J 1977).

E 29, fr7ls B dwtgke] e EEldE SEE 9 ot eolE I
Sample Polypl(lrir;(;ll ch;n)pound Flavonoid(mg/100g)
fr71E9 1 272.17+16.02 116.4449.64
7155 2 233.99+14.12 182.35+7.54
S %9 3 177.56+13.79 150.40%28.95
G755 4 257.40+14.44 101.50411.00
f71%5 5 229.36+8.10 116.1341.94
ARk} 1 152.1949.22 116.44+9.64
Anka} 2 192.16+4.58 182.35+7.54
vk} 3 220.85+15.26 57.48+1.09
Ak} 4 150.43£7.07 75.82+4.17
Ak} 5 159.07£7.77 93.40+8.23
Ak} 6 178.55+11.86 94.54410.92

2) Vitamin C

fr7ls 2 dwrde AujE Akl ¥ vitamin CE SAHSH7] $18HA
ascorbic acidE& AF&3ste] ZAdst HAF AL a9 233 gouw AY, A5, Adx
ot ol $f¥ vitamin Co ¥AA¥E & 30, 31, 32, 337 Zth HEY Ce 47)
of Ai T Aol 7HE Bol H ]
mgo]tq’ 19kk8) g Ade] A 1
 uhe} o) Aol FHE WET Cr frlEoR A Ao ANHoR F

H &0 2~
REe % 5 YA

-93 -



H|EtDl Col A =M
1200000
y =10313x — 2614.9
R® = 0.0998
800000 F
o]
o
<C
400000
0
0 30 60 90 120
SE(ug/mL)

2% 23, wEhd o AA A

E 030, AL vE C 9] mg/100g
715 AY 1 85.916.5
fr71EsAd 2 66.6+8.6
fr71EsAd 3 72.14+7.87
fr71EsAL 4 74.73%+6.64
fr71E5AY 5 62.11+3.83
dukAd 1 30.0+3.3
dAA 2 27.5+2.5
AL 3 50.03+3.13
AAY 4 49.15+2.92
drAY 5 63.84+9.33

3] HlEd Co WY 100 g3 10.73~14.1 mgolv, L3 Aujd 32| 7
$- 100 g9 3.1~13.66 mgoldth. F 310 7]&d npe} o] Ao ghfd wlepul

Cx 970w Aule A=7F v ow ZR3FS o 3= 919

-94 -



: mg/100g

12.3%£2.1
14.1x1.2
11.83£0.49
13.44£1.79
10.73£0.71
3.1£0.4
3.6x£0.3
9.92+0.88
8.31+0.86
13.66+4.02

9]

1

o] HlE C

=
-

A}

31.

: mg/100g

9]

o

;OU

1

o) WlEhEl ¢

27.9%2.2
32.2%x4.4
27.03+0.73
24.67%£1.23
32.31+2.09
15.7£3.1
13.5+£2.0
24.22+1.12
18.29£1.49
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Az A9 100 ¢F 13.5~24.22 mgo| At & 320 7]&% npe} o] A4 %o

e WE CE 75 o® AuE AN xr uder FRS & 5 YUtk

& 33, 3¢ HE C 9] © mg/100g
e7% 1 30.4%5.1
G715 2 32.3+2.9
7159 3 48.04+1.86
G715 4 23.37+2.25
87)%5} 5 23.2142.44
Jut 3} 1 20.8%£2.8
ouk 3 2 31.9+5.4
At 9} 3 24.29+3.54
At 3} 4 16.7043.25
At 9} 5 21.90+4.26
Ak 9} 6 22.99+1.32

g a wke] HlERY Co W= 100 g 23.21~48.04 mgolv, Autday Aqujy u}
o] 7 100 g3 16.70~31.9 mgolAth. & 330 71&H ulke} o] dof FH H|
EYl CE §7)zo= AulgE w7 vumdoz FRIS I £ )

o] ol A, AF, Az, 1, Fol EAetE vitamin Co FEF A Yol
7H ol iEol dglom, Az v A sow EREAT. ¥ 30, 31, 32, 33
o] 7148 npel o] AubR o g %o AulE A AFA vitamin C7} EZE8F

A =0 i olH@ Aik= frls opAle] FriE B oHEhl ohRke] Hal

i



3) 7714
7l 2 dnkae el Ad, AlMx A 9 Sl ¥ Na, K, Ca, P,
Fed] #4143+ i 343 ot
3E 34, 7714 3 @9 mg/100g
Sample Na Ca K P Fe
715 ALl 42.2043.72 391.97+5.38 341.34%1.40 53.65+0.04 1.55£0.05
F71EAL2  49.16+1.00 387.90+6.26 346.84+3.57 54.35+1.04 1.24+0.10
AWAA]  24.1842.09 312.35%0.42 294.9449.18 53.39+0.25 0.99+0.06
AukA| A2 31.574£3.34 246.0640.30 263.53+4.40 47.26+0.21 1.03£0.05
F715451 25.071£5.06 106.40+1.94 326.92+7.61 28.60+0.58 2.35+0.02
71532 23.7543.32  96.01+2.84 291.36+3.50 42.40+0.65 4.4140.24
AWkA31 13.25+1.51 85.85+0.34 240.28+4.04 33.03+£0.16 0.63%0.02
AWkAF2  15.60+1.59 45.01+1.68 281.134£5.21 40.81+0.52 0.95+0.00
715 AN %1 44.34+2.23 350.87+8.07 358.59+1.26 91.98+0.15 2.45+0.10
715 AN %2 34.09+1.61 324.94+1.72 358.25+7.71 75.31£0.81 1.69£0.02
A %1 24.3940.89 199.61+5.07 298.46+5.29 57.55+£2.86 1.52+0.04
A A %2 15.84+1.84 256.70+0.80 244.77+0.62 41.56+£0.44 1.47£0.15
7% 94 9.35+1.29 101.33+1.69 196.53+7.73 33.89+0.31 1.85+0.01
7% 92 13.02+0.04 101.93+2.07 236.10+4.80 41.39£0.23 1.06+0.04
U Rkat] 7.97+2.89 67.50+2.15 134.55+4.99 22.96+0.52 1.08+0.00
A ks}2 5.35+1.24 88.67+2.42 182.44+6.49 36.49+1.07 0.70%0.02
AE 9o T A ol =doly, AFsh i 2dS st 8 AsdR
g A dE Nave AL 2Mdzdd @o] 5o hlen, vad {750z Aujd
Aol FH-stlvh. A Xob I F8 AREom el Caxz Nagh #Zol
Adat Adzel gol el AR, #7715 ARoA HAWrHoR FHEAT
Naxl®l K& AFste]l =4, Ahdzelo] 93 aga 259 5 9 o¢h#-gd
#sts Aoz dEA el f71% AldzddA 7HE A BAEAT. KA
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ag Fde ostd, AL vl Co] 2 101 mghel e
E I Na, Ca, K, Fe & Z}7} 65, 181, 380, 0.62 mg%o| At
(Mee—Ree Kim. et. al. 1999), AEAEF A9 AL vleld Co &FS 83 mg%

© = Na, Ca, K, Fex= 217} 45, 320, 324, 1.2 mg% el ATH( A Fd &35, 2001). AL

=
-
N
i)
o
o
o
Al

HIEp o} 7] o] S7-5 Aa= deA Sle=d HEY C= 100 g9 146 mg, 24
2 100 g 181 mge 2 H g u} vk (Galla F, 1979). 3 Agzdd e AA
Z= AFo vEztEd 3y ved Co| e 9 Fakshso] wstelA Az HERR
Col sheF2 444.6 ppm, F712 9] 49 712 I Na, Ca, K, Fe & 717} 65, 181, 380,
0.62 mg%ol™, A7F Aol e AFelA el Hlery] Co FAA s HETIZEE
t} b= B S 3l 9tk (Won—Bong Park, et. al.. 1995). 3= 391 2 b4 ok

9} 9 Ao elA Qud AN tate] oA L FEY G g Sl

2
B>
2
N,
olr
oX
(o
f
2
=
e

~
=
=
o
o
=
0Q
jm
=
o
=
w
@
o
=
[N}
()
o
1

X
oo
Ho
"
32
0
rlr
s
=
s
%
32
o
)
=
Qs

=)
o

Do
o
et
>
ol
>
Ho

W3k v 9)th(Hyong—Yol Kim et. al. 2004).
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L A%E, AR A nAHAse] A(Fe] ABH 7 E R
W% AR A, FFHEFAFHEN, 200595 37158 2 HEAE
2. )it %, F71EAE W AMA] HFe] AYH AY(H/FHE} 28754)

)

S A EFAGTESS], 20049 % AUF3] B AXEAR

A EAGREEE], 2005 % F71E3] B AEAR

5. Joo—sam Lee, Ki—woon Chang, Sung—hyun Cho and Chong—yun Kim, Effect of
Compost  Application on Yield and Chemical Components of Chinses
Cabbage(Brassica pekinensis Rupr.) and Changes of Soil Physicochemical
Properties in Organic Farming, J. Korean Soc. Soil Sci. Fert. vol. 29 No.4
365—370 (1996)

6. Joo—sam Lee, Ki—woon Chang, Sung—hyun Cho and Chong—yun Kim, Effect of
Compost Application on Radish Quality and Changes of Soil Physicochemical
Properties in Organic Farming, J. Korean Soc. Soil Sci. Fert. vol. 29 No.2
145-149 (1996)

7. Oh Ju—Sung, Lee Jong—Sung, Kang Kyung hee, Kim Hoe—Tae, Chung
Won—Bok, Jeong Soon—Jae. Effects of Continuous Application of Organic Farming
Materials on the Soil Physicochemistry Property and Plant Growth, Yield and
Components of Tomato. Korean Journal of Organic Agriculture 9 (March 2001)
8. Jeong Soon—Jae, Chung Won—Bok, Kim Hoe—Tae, Kang Kyung hee, Lee
Jong—Sung, Oh—Joo—Sung, Effects of Soil Physico—chemistry Property and Plant
Growth and Components of Chinese Cabbage after Application Organic Farming
Materials. Korean Journal of Organic Agriculture 8 (December 2000)

9. Virginia Worthingtom, M.S., Sc.D., C.N.S. Nutrtional Quality of Organic Versus
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Conventional Fruits, Vegetables, and Grains. 7he Journal of alternative and
Complementary Medicine. vol. 7 Number 2, 161—173 (2001)

10. Young—Sook Park, Nitrate Content and Organophosphorus Pesticide Residues
in Edible Part of Organic Farming Vegetables, J. Korean Soc Food Sci. Nutr.
27(3) 471-4769 (1998)

11. Hyong—Yol Kim and Keun—Bo Lee, Content of Pesticide Contaminations
Content in Organic Vegetables, Korean Journal of Food Preservation, Vol. 11.
No. 1, 57-62(2004)

12. Jinbong Hwang, Woodeck Hauer, Jaeho Ha, Dongbin Shin, Bae Namgung,
Dongwon Seo. Monitoring of Pesticide Residues and Heavy Metals in
Environment—{friendly Produced Foods. KFRI report (2005)

13. Park Dong Ki, Hwang Sung Koo, Kim jei Joong, The development of new
functional food using agricultural products, MAF final report 2003

14. Hyong—yol Kim, Keun—Bo Lee and Heung—Youl Lim. Contents of Minerals
and Vitamins in Organic Vegetables. Korean Journal of Food Preservation, Vol.
11. No. 3, 424-429(2004)

15. AFAEE, Al 671783, s2IEH s2ALEAT4 2001

16. Young—Ho Kim. Qualities of Bread and Changes in Phytic Acid during
Breadmaking with Whole Wheat Flour. .J. Korean Soc Food Sci. Nutr. 25(5)
779-785 (1996)

17. A&F, A58k, M= 2004

18. Rickard SE. Thompsin LU. interaction and biological effects of phytic acid. /n
Antinutrient and phytochemicals in food ACS Symposium Series 662. Shahide F,
ed. American Chemical Society, Washington EC. 294—312 (1997)

19. Graf E, Eaton JW. Antioxidant functions of phytic acid Free Radical Biol Med
8 : 61—-69 (1990)

20. Sang—Wook Moon, Shin—Hae Kang, Youngl[Joon Jin, Ji—Gweon Park,
Young—Don Lee, Young—Ki Lee, Deok—Bae Park, and Sejj—Jea Kim. Fermatation

of Citrus unshiu Marc. and Functional Characteristics of the Fermented Products,
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Korean J. Food Sci. Technol vol. 36, No. 4 669—676 (2004)

21. Yeung—Joo Kang. Min—Ho Yang. Weon—Jun Ko. Seung—Rim Park, and
Bong—Gyu Lee. Studies On the Major Components and Antioxidative Properties
of Whole Fruit Powder and Juice Prepared from Premature Mandarin Orange,
Korean J. Food Sci. Technol vol. 37, No. 5 783—788 (2005)

22. Bauernfeind, J.C. The Use of Ascorbic Acid in Processing Foods. Advances in
Food Research, 4. 359 (1953)

23. Stahelin, HB, Gey, KF and Ludin, E., B—carotene and cancer prevention. Am.
J. Clin.Nutr., 53. 265a (1991)

24. Mascio, PD., Murphy, ME., and Sies, H., Antioxidant defense systems:The
role of carotenoids, tocophenols, and thiols. Am. J. Clin. Nutr., 53. 270s (1991)
25. Won—Bong Park and Deuk—Sook Kim. Changes of Contents of B—Carotene
and Vitamin C and Antioxidative Activities of Juice of Angelica keiskei Koidz
stored at different conditions, Korean J. Food Sci. Technol vol. 27, No. 3 375—379
(1995)

26. Monforte M, Torvato A, Kirjavainen S, Forestieri AM, Galati EM. Biological
effects of hesperidin, a citrus flavonoid(note II):Hypolipoidemic activity n
experimental hypercholesterolemia in rat Farmcol 50:595—599 (1995)

27. Cha JY, Kim SY, Jeong SI, Cho YS. Effects of Hesperidin and naringnin of
lipid concentration in orotic acid treated mice. Korean J. Life Sci. 9,
389—394(1999)

28. Mee—Ree Kim. Ji—Hee Kim. Dae—Sung Wi. Jong—Hyeon Na and Dai—Eun Sok.
Volatile Sulfur Compounds. Proximate Components. Minerals. Vitamin C Content
and Sensory Characteristics of the Juices of Kale and Broccoli Leaves. J. Korean
Soc Food Sci. Nutr. 26(65) 1201-1207 (1999)

29. Balla F. Studes on vitamin contents of foods in the bungarian canned foods
industry. Konzerv es paprikaper, 1, 33 (1979)

30. Hwan—Soo Cha, Ki—Seung Seong, Chan—Gue Han, Dong—un Han, Beang—Sam

Kim, Hyung—Woo Park, Study on Functional Effect of Welsh Onion Produced in
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Jindo, KFRI report (2004)

31. Wheeler, E.L., and Ferrel, R.E. A method for phyic acid determination in
wheat and wheat fractions, Cereal Chem., 48, 312(1971)

32. Waters AccQ—Tag Amino Acid Analysis System. Operator's manual, Manual
number 154—02TP REV O June, USA (1993)

33. Erdman, JW. Oilseed phytate, Nutritional implications. J.Am. Oil Chem., 56,736
(1979)

34. Harland, BF. and Prosky, L. Development of dietery fiber values for foods.
Cereal Food World, 24,387 (1979)

35. Jinbong Hwang, jacho Ha, Bae Namgung, Dongwon Seo, Yongsun Cho.
Compositional Analysis of Key Components for the Comparative Safety
Assessment of GM and Non—GM Crop, KFDA report (2004)

36. Febles CI, Arais A. Hardisson A, Rodrgues—Alvarez C, Aierra A. Phytic acid
level in infant flours. Food Chem 74:437—441 (2001)

37. Liu B, Rafiq A, Tzeng Y, Rob A. The induction and characterization of
phytase. Rev Enz Microbail Technol 22:415—424 (1998)

38. Cheryan A. Phytic acid interaction in food systems. CRC Crit Rev Fook Sci
Nutr 13:297-335 (1980)

39. Adeyeye EI, Arogundade LA, Akintayo ET, Aisidea OA, Alao PA. Calcium
Zinc and phytate interrelationships in some foods of major consumption in
Nigeria. Food Chem 71:435—441 (2000)

40. Park GY. Lee.SJ. and Im. JG. Effect of green tea catechin oh cytochrome
Xanthne oxidase activities in liver and liver damage in streptozotochin induced
diabetic rats. J. Korean Soc Food Sci. Nutr. 26(5) 901-907 (1997)

41. Jong—Cheol Park, Soon—Sil Chun, Han—Suk Young and Sung Hwan Kim.
Studies on the Chemical Components and Biological Activities of Edible Plants in
Korea (II)—Iolation and Quantitative Analysis of Flavonoids from the Leaves of
Cedrela sinensis A. Juss. by HPLC—. J Korean Soc Food Sci. Nutr. 22(5)
581—-585 (1993)
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42. Veckenstedt, A. and Horn, M. Testing of antiviral compounds against Mengo
virus infection of mice. A 2-—step procedure of in vivo screening. 2. Allg.
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