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The contents of inorganic and functional components in the organic Cheongyang pepper, tomato, and
strawberry were compared with those of the conventional produce. The analyzed functional compo-
nents were total phenol, total flavonoid, vitamin C, vitamin E, B-carotene, and capsaicin in Cheongyang
peppers; lycopene in tomatoes; and anthocyanin in strawberries. The analyzed inorganic components
were total N, Zn, Fe, Ca, Mg, Na, K, and P. The total phenol contents of Cheongyang peppers and
tomatoes were 14% and 30% higher, respectively, in the organic vegetables than the conventional
ones, whereas strawberries had 13% higher components than the conventional ones. The total fla-
vonoid contents of the Cheongyang peppers and tomatoes were 11% and 29% higher, respectively,
than in the conventional produce, but those of the strawberries were 100% higher than in conventional
strawberries. Vitamins were mostly higher in organic cultivation products, but there was no sig-
nificant difference. The B-carotene content was 22% higher in organic tomatoes, but conventional
strawberries and peppers had more (-carotene than the organic types did. The contents of capsaicin
and lycopene were no different between the various cultivations, while anthocyanin was higher in the
conventional cultivation. Analysis of inorganic components did not differ between cultivation methods
for peppers and tomatoes, and the total N, K, and P contents were higher by 20 - 28% in the conven-
tional cultivation. The contents of K, Ca, Mg, and P were 16-29% higher in the conventional culti-
vation of strawberries. Depending on the crops, there were many syntheses of functional components
in the organic cultivation. This was thought to be due to nutrients and environmental stress.
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Aol A&E A% folinciocalteu’s reagent (Merk,
Dramstadt, Germany), Na,CO; (Junsei, Tokyo, Japan), AlCl;
(Fluka, St. Louis, MO, USA ), CHsCOOK (Junsei, Tokyo,
Japan), meta-phosphoric acid (Yakuri, Kyoto, Japan), py-
rogallol (Yakuri, Kyoto, Japan)°] ™, A& ¢l A--8-H
¥ L-ascorbic acid, a-tocopherol, B-carotene, quercetin, gallic
acidt= Sigma Abe] A F(St. Louis, MO, USA)E& A&t %t

Aol AHEE $47]17] 2 high performance liquid chro-
matography (HPLC)+ vitamin C, vitamin E, B-carotene,

= =
RE EZ
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capsaicin ¥4 93] AH&3tH o, HPLC AA & Waters
600 series pump9} waters 486 tunable absorbance detectorg
A£3H4 . Columne sunfire®Cys 5 m (4.6x250 mm)< At
£31921, = HO, methanol (MeOH)$} ethanol (EtOH),
acetonitrile (ACN), ethyl acetate (EtOAC)E sigmaAte] HPLC
gradeE AH&3H41Th. Total phenol# total flavonoid, lyco-
peneZ} anthocyanin &% %4]-2 UV-Vis spectrophotometer
(Optizen 3220UV, Korea)E AF-&-3tATh.

Total phenol &4

Total phenol &% &4 8 Folin-denis & ©] &3} &4
SHATHIL, 25]. BAAZE 1 g— MeOH 20 mlZ 3% H-&
FZ3to] w23 AL 3 ml MeOHE 3] 53] 430 AL&-3}
At 2 F 100 ploll 57 1.8 ml%} Folin-Ciocalteau’s phe-
nol reagent 100 pl& #7131, 2% NayCOs £ 2 mlE Y&
O Aol A 3087 $3A12 o5 700 nmol A FHES
= ot Ak

_11}1
0_1_4

Total flavonoid & 24

Total flavonoid 3% 42 AICL HIAH S o] &38l9 =4
4 TH24]. FAF MeOH F&%& 200 plol 10% AICl; 100
ulet 1 M CH;COOK 100 pl& %743kl HO 3.5 mlg 713t
T 40 B3 42 GAA HEEAIZ T 415 nmol A FR =

%434,

Vitamin C 24

Vitamin C &% E249HE Kim 59 9H< 189
[19]. 274d%% 0.1 gl 5% meta-phosphoric acid 10 mlE
7hek § WEste oA 1083 255 % &1, 30 £3t
At 242 FE3HT. FEFES 8,000 rpmol A 387
QAR T AS5AS Ao 02 um filterE o 33+ 5 HPLC
2 EY8tg e, o542 0.05 M KH,POLACN (91, v/v) 2
Z 29 05 mE EHFHA 254 nmol A A48T

l

Vitamin E 24
Vitamin E &% 24
P23 F2H4x AR 0. 5
£ 10 mlE 713t 10878 259 58 v 60% KOH
8 mlE 7hste] 70Col A 143 &< ASA AT HEE<s
0.01% BHT7} ¥ F=&v (hexane: ethyl acetate (85:15,
v/V)E 33 MEFE § 3280 F& FFite w53
5 ethyl acetate 3 mlo] W] 0.2 pm filter2 o7} Th&
HPLCZ EA389t. Detector 332 280 nm, ©]54<
EtOACGMeOH (3070, v/v) EFE0 2 $4 0.8 ml/min®.2
A8
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B-carotene £4
B-carotene 3 £ Lee 5[23]9 WS Hste] 3
stAth A4 AR 05 °ﬂ 50% pyrogallol EtOH &9
10 mlE 7Fske] 1083 253 353 o 60% KOH 8 mlE
7bete] 70T A 1A7E F<2t 7é§]r"]7ir/} AZES 0.01%
BHTZ} &% F& &) (hexane EtOAc (85:15, v/v))& 33| wt
532§ 328 58 I5ot] 5 H ethyl acetate
3 miol Hojufo] 02 ym filter2 9133 Th& HPLCE #4138}
Ao}, Detector 32 460 nm, ¢ 54 &1 & EtOAcMeOH
(30:70, v/v) EEFEME §% 1.0 ml/mino 2 A3

Capsaicin 24

139] 7)%5488 %< capsaicin ¥ FS &
B s Zauste] FYSFATHI. 15 T2
ethanol 10 mlE 7}t 5 2% 3t 1AL &
o A5YE YA HA 02 yum filtlerZ o 3}3}o] HP
2439t HPLC ] 5742 H08 ACN<S 282 o}oq, T4

05 AZ9AL 280 nmolA =434

o e

5 ml/min,

Lycopene =4

EntES] gzl 7]%*3" #2l lycopene ¥#FEAE
Alda o[l]«] e AR FAste] FdsdAY. #20x A

£ 1g& F% §9 (Hexane:EtOH:Acetone (2:1:1, v/v))
mle] F&¢ 5 F7F 10 mlE 748t voltexing st th. o]
lﬁgoﬂ’ﬂ HS4 &5 E Saete] 472 nmol A F3EE
24 H I gE o] 839 lycopene FHFLRE A& H T

Lycopene contents(ug/g) =

A = Absorbance

v = Solvent volume

N
o1 =

ps m

F

W = sample weight(g)
extinction coefficient = 3,450

Anthocyanin &4

T719] 71544822 anthocyanin £4& AA|5H4 o0,
anthocyanin & #F#4]-& Prior 5[28]% Wrolstad [37]¢] ¥
S Y% FA3ko A48 % . Anthocyanine pHY wekA]
Ao| &}z 7] o] FAHAZE ©7]9 MeOH extractE so-
dium citrate buffer (pH 4.5)%} sodium chloride buffer (pH
7)ol =< & 510 nm, 700 nmol| A §3= A3, 1 39
Aol g AEAFE $Hitete] anthocyanin &3S Al4HET

(o}

M

Anthocyanin contents(nug/g) =
A = Absorbance
extinction coefficient = 29,600

standard molecular weight = 445

Total N 24

Total N $&& 43817 A3 Lee 59 WHOE A7

et th23]. A2A 5 02 gZ Conc. HSO0s 5 mlE ¥
block digestoll A 390C 2 6417t 5 &3 & ojzsto F
100 mz F9AFF 31t 43S F 10mls 257

+ FFEE 2% boric acid®} &3 A Al %F(Bromocresol
green 0.5 g methyl red 0.1 g, 95% EtOH 100 ml)oj #3471
F 0005 N HSO,2 #HAste ALnds Adbssn.

ro i Rl mlo

Zn, Fe, Ca, Na, Mg, K 24

Zn, Fe, Ca, Na, Mg, K & 242 Lee 59 WS s}
o} a3t H3]. RN R 02 g7 HSO, 5 miE 23 block
digestol A 370CE 6A17F 7FE3te] Zafatgiet. 3l S fil-
ter paper2 o #}3te] FHSFZ 100 ml F39FF F ICP-MSZ
=43k

P 24
PHF BAL Zn 5o BHL 3 AT BAAL A

H oM, Lee 59 WS 213 TH23]. Ammonium mo-
lybdate 25 g/400 ml H;O (A & <)3 ammonium meta vana-
date 1.25 g / 300 ml HOZ &3¢ th& 250 ml Conc. HNOs

S 28 A AN 4B &N E e FHRTFE FY
112 330] vanadate &S TE3{ T Vanadate &1
HE 11(v/v)E 4> F 37T water bathol A 3087 ¥t
21 % spectrophotometer& ©]-§3+ 470 nmell A &3 %=

5.
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Aok F71A A7) 2Tl ek FAEA
Statistix 9 (student edition of statistix 9 ver 9.0) ZZ 1
Mgt B A} 1A o] AR FEF 2ol E vl
71 Y3te], B9 FF e ANOVA AE S o] &3t B4
p<0.05 FFAA HaFI2H A (LSD)S AR

o St o rlo

EENL = T

ol

Total phenol &2
fr71 A8 4 %23l A& total phenol ¥ %] 3.99 mg/g
o2 yeral, AN JErFoHE 350 mg/go 2
VHHH oA oF 14% =A YdE oy 7oA ]l Aol
$ A Th(Fig. 1). EVFEY] total phenoldF& 7] AH EvtE
°ﬂ A 244 mg/g0 2 Yl B3 A o] HE 1.87 mg/gl
2 f71 A EvtEoA oF 30% F9H o2 A Vel
G719 A¢E f71AMAA 71.00 mg/g 2 UEST, Y
Ao M= 7990 mg/go = AP AA FoH o2 13%
=< $5FE Yyt Total phenol &2 F7]1 A1) 159}
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Fig. 1. Total phenol contents of fruit vegetables grown organic
and conventional conditions. *a-brepresent significant
differences (p<0.05) between organic and conventional
conditions by LSD.

EvtEol 4 0 Uehita, 71 BRAdA § 5L ¥
$& Uit sy HYRES FLHBY § de A
094 BABARA F71A4W DF9} EvhEE BYAN B
4408 Be §Fe nel 540 £ A5

A A,

Total flavonoid &2

%139 flavonoid - F71AMlA 1.70 mg/g,
PA ol A 1.53 mg/gl & F71AH HdaFolA 11% H
A detgt oy 7oA Aol gleH, ErtEE 714
1l 1.23 mg/g, AAAH] 095 mg/g S E 7| A ErRfEA A
ok 29% T =A UElSthFig. 2). B719 A= 7148
A 1.01 mg/g, BFA A A 209 mg/go 2 TP Au]ol A oF
106% © =A YeEbsTh

Total phenol} total flavonoide tE Al Z&2] 7]
AEoR®, BPAMeL F71AHW FAHEY 7T B

oo off
oY oX
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Total flavonoid(mg/g)

Cheengyang pepper Tomate Strawberry

Fig. 2. Total flavonoid contents of fruit vegetables grown organ-
ic and conventional conditions. *a-brepresent significant
differences (p<0.05) between organic and conventional
conditions by LSD.
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HI AT E Bol BAHE AREoAR, 1 ek Aol
o A= AEH AT wgt 2 AAES Hista
Atk WA, B7], S vla Z42], S5 obet vl
A9 v EA[4], EvFE Y total phenol¥} total flavonoid 3
F Ha AFAA[B3] 7S AEAAN T AE BT &0l
=7 et Bunea 59 Had wEH {7148 =9
total phenol $go] F& o2 EA Yepdo, F5o
A BN ZEoA & FFS Hole A& Y
[3]. 2812 Solteft 59 ATAAE ¥ flavonoid 43
B 7H2e] phenol A& A8 A, 7] A v <} #3Y
Auf zhell o8 Aol 7} Gl 2

o =

208

Ao

A O E VEFSTH30]. Treut-
tero] o5t AujgtEo] Wt 22 2EH 2 et =
o] BopA ™ Ho}7] &0 2 phenold flavonoid 52 27Ht) AF
AHEo] ol YHET o ATH32].

Vitamin C &2

A ¥1F9 vitamin CFF2 F71A Mo A 7.16 mg/g, &
G ol A 676 mg/gZ 1AM FEnFolA F 6% ES
ggol Yetgon, EvtEE f71AM A 217 mg/g, &3
Al A 2,09 mg/gO 2 F71AH) EvtEA o 4% &
Uersta, 719 AS f71A oA 710 mg/g, T3 Al H o]
A 671 mg/go2 714 Z7]0] 4 vitamin C o] 6%
=7 Yebth(Fig. 3). A 79l vitamin C < Ml aE4
A3, 1A A FAAM gh A ey AR
T892 At frlA e BeYA o FAE Y vitamin C 3
Zo] H R AT M E total phenol} total flavonoid$} oF7}
Az ZAEH AFAe gt o 2F4E Rusty it E
oF¢} ul[4], chinese mustard, chinese kale, 45, AlF4,
swamp cabbage [15], B &Z2[38]9] vitamin C &% ¥l
BAo A f71A FAEAA T4 #2 FFS UEYT
WA Warman 52 23 $HIFE 3d% f712002 A

10

B Organic
OConventional
8
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2
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0

Cheongyang pepper Tomato Strawberry

Fig. 3. Vitamin C contents of fruit vegetables grown organic
and conventional conditions. *arepresent significant dif-
ferences (p<0.05) between organic and conventional con-
ditions by LSD.
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o
=5

W3t A vitamin C& $#& vlud 43, FAA= F2
AQl 2ol & WERHA ¢bgkar, gl 5o 75 3dAto A L7
3 #PA ol o EL vitamin C FFE YEFHTH34].
Warman 5 sweet comn< 39d7F 2| &2 0.2 Aujyo] w2
vitamin C %< 2§ I[35], Chassy &< T¥Sd FE9
EfEE g2 2 flavonoidF 9} total phenol ¥ vitamin C
o ke B4 A ad foIA o AR A ke
Aol 7t e Aol Al F AT

Vitamin E &2

Vitamin EQ| &2 7140 A FnFolA 169.60 ng/g,
B A 15963 ng/g 2 71 AW FEuFAA o 6%
o FEe U on, EvtEs 7147 11751 pg/gol
, B A7} 13306 pg/g o= HHAM] EvpEA F 13%
A YER AL, 271 f71A 7 59.94 ng/g, B Al 7
5538 ng/g o2 fr7| A} Brlol A F 8% & FFS YER
th(Fig. 4). Vitamin E & JFu39 @719 F7]Auj ol
A EA e, EvtEE d Aol A oA A4 e
A A el FAHCE FoH Aol= it
Vitamin ES] & vln AT =G AFA o whet 2ol & e}
W ¢l=dl, Carbonaro 52 ATANAE F71Au v} &3
Ael w9 vitamin E S AR A3 712w wf ol A
H =2 ¢3S YelY © U 4], Lombardi-Boccia 52 714
i o} AP A 2] vl AT A = BYA 2T vita-
min E 3ol f71A48 AFET o A JEET2e).

“

o

B-carotene &2t

B-carotene®] FF- K71 A A FILF ol A 54940 ug/g,
P Aol A 631.76 ng/goE BHA HYu39| B-car-
otene o] oF 15% U &¢oH, EntEE #7| AW 7}t 71649
ug/g, WA} 586.51 ng/g o2 /1AM ErvfEA oF

240
EOrganic
210 OCenventional
18D T
ﬁ —
= 150
>
=
= 120
= o0
-
()]
30
a a a
0
Cheongyang pepper Tomatae Strawberry

Fig. 4. Vitamin E contents of fruit vegetables grown organic
and conventional conditions. *arepresent significant dif-
ferences (p<0.05) between organic and conventional con-
ditions by LSD.

2% E& FEFS UL, 271s 1Al A 3148 1g/g,
SR ol A 40.60 ng/go =, FHA ] B A F 29% B-
carotened o] EA UETH(Fig. 5). B-carotene? F-& E vt
EE Ag AguFe 27] Aol 2 s U

= 2olE Ao 7oA Aol7h glloH, A B
o ZEo] wE tol7t o AA YEST Solteft 52 714
et APAu] T2 carotenoid Bl AFAA 232 &
2o A lutein, a-carotene 18] 1L B-carotene & #Fo] F7]A)
oA £ o 22 Age] dRey & Aol UegyA ok
TH30].

Capsaicin &2
Capsaicine 15 W £5te] FHEC 2 FAH7Le} 159

7154 AroR B4 Hi vk F71AM HFnF9 cap-

1200
H Organic
O Cenventional
1000
= 800
E
§ 600
2
:
= 400
2090
a a
o a 4 )
Cheongyang pepper Teomato Strawherry

Fig. 5. B-carotene contents of fruit vegetables grown organic
and conventional conditions. *arepresent significant dif-
ferences (p<0.05) between organic and conventional con-
ditions by LSD.

as

as

4

Capsaicin contents(gng)

Ore. Con

Fig. 6. Capsaicin contents of cheongyang pepper grown organic
and conventional conditions. *arepresent significant dif-
ferences (p<0.05) between organic and conventional con-
ditions by LSD.



saicin %2 0.50 mg/g, A A= 053 mg/go = AH A

o g gaFol A ok 6% O A WEbsthFig. 6). £ ‘I‘?"M
T fre ¢ 7] 159 B9 159 capsaicin FF

2Rl ZFol 7t YLk, Al A G ot F
Fol #F ATHILE YO UH14, 16], F71A ek T3 A
79 capsaicin 3 Hn AT BE Zlo] §lo FAASER
ggo] 75 Zlolt

Foll & capsaicin ¥

Lycopene &2

Lycopene 3443H&A[30], AEAYE &
[12], AEHAS A 9 A A9
AEHAE EntEe Bo] g5 o] Tt Lycopenes EFtE

_/1\_ Z 80~90% = ;(].z] o]_“ EU]'E /\H)\C]-QFH_/] F8 Aﬂ/\/H
TOE[1] EvfEAA MAPETE FE59, 472nm FE =
g ZA5td HAEAATE lycopene FHFE A4tstA Aot
71A ] EntE S lycopene 32 13611 pg/g, F3Y Al Enf
E& 13898 ng/gl & AP A A 2% | A UgHoYy
o4l zHol7t §lth(Fig. 7). EvHES] lycopene &9
Aol Aol YA e & Aol E RolA ¥ FF
uh2t ha lycopene 3ol Aol & BQITHS].

O

Anthocyanin &

Anthocyanin flavonoid®] 9F S & Y& WIHA oA B
Ao AZS e 2L o R F4971% 7%
HARESCE gol] £4 & 8] M2l 79 anthcyanin T84
2 cyanidin-3-O-galactoside, cyanidin-3-Oarabinoside, cy-
anidin-3-O-arabinoside, cyanidin-3-O-xyloside&[37] a4t3}
G s ol S, AEY A E AA a3t

204k

1w

Lycopene contents(g/g)

Org. Con.

Fig. 7. Lycopene contents of tomato grown organic and conven-
tional conditions. *arepresent significant differences (p<
0.05) between organic and conventional conditions by
LSD.
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ATH10, 40]. Anthocyanin®<] A& pHol wpehA Ao] &
ZA 22 pH 13} pH 459 bufferZ 355 A8y, M
A2 Ba8A D 37]. 719 anthocyanin 3% Fig.
8ol YEMIT f+7] E7]¢] anthocyanin %2 1.09 mg/g%’\

I, #Y 71 126 mg/go 2 BYAMAA F 16% H =&
TS el oy FA4Y F94-E Y th(Fig. 8). ¥vH4
OS2 1AM A BAARG YL W Fe ~E
8 27F ol 22k thAMEE S §HAdo] wold Aol o Fo
A, AN E NS sAAE Bell T 3 S e
5 2Ed 237 ZEYHE, 22 gAMEE A0 BA ¥
T Ut A2 Aol e =AM RT 2Eg 2~ e
7b golste] Aufrel whE 24 A el  Abol7}

JbsAoe]l 9 7/110,] 75 RS BAG o]H =8

o= TT:"IL.

Feldel Aol7k vehtA wskrhod)

o

2
[o

=

AJH=

r
o

T7IMuet 2T DRl RI|8E 24

Aduze] TR 24 23 771 AF2FY total N
°] 1298 mg/go. & #Y HYAFHT o 6% =/ Vet
, Nadl &&2 33 AgLF7} 0.28 mg/go 2 7]
Hr} oF 12% =7 YESTH(Table 1). EFFES] F7]
43 EVLEY total N, K, P & 3422 mg/g, 2580
mg/g, 3.08 mg/glE f7] EvtEY 28.02 mg/g 21.23
mg/g, 240 mg/gBtt 27k 22%, 22%, 28% EA YEFEoH,
7] EvtEY Na #2043 mg/gl & #38) EvfES] 031
mg/gl‘iq oF 40% EA UEST 279 FIIHES total
N S 71 Aok YA 2k Apol7h AA YA &te
o, Ko P &F2 A3 A 270l 1243 mg/g, 376 mg/g
o2 f71Au) 279 1067 mg/g, 292 mg/gH T 217t 16%,

oM 3T mot

o,

R oe [0 o
ST

o

13

g

8.6

Anthocyanin contents(mg/g)

a3

0

Org. Con.

Fig. 8. Anthocyanin contents of strawberry grown organic and
conventional conditions. *arepresent significant differ-
ences (p<0.05) between organic and conventional con-
ditions by LSD.
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Table 1. Inorganic components in fruit vegetables grown organic and conventional conditions

(mg/g dry weight)

Total N K Ca Mg Na Fe Zn P
Cheongyang Org.* 12.98° 19.21° 0.80° 117° 0.25° 0.10° 0.07° 5.52°
pepper Con.* 1227° 19.85° 0.80° 1.20° 0.28° 0.09" 0.07° 5.10°
Tomato Org, 28.02° 21.13° 1.01° 0.86" 0.43° 0.08° 0.05° 2.40°
Con. 34.20° 25.80° 0.93° 0.92° 031° 0.09° 0.05° 3.08°
Strawberry Org, 6.06: 10.67‘; 1.29: 0.85;’ 0.24: 0.07: 0.06: 2.925
Con. 6.05 1243 1.49 1.02 0.26 0.08 0.06 3.76

*a-brepresent significant differences (p<0.05) between organic and conventional conditions by LSD.

*Org.: Organic, Con.: Conventional.
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