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The contents of functional components in the organically agricultural perilla leaves were compared with the
perilla leaves grown in conventional condition. Perilla leaves used in the experiment were purchased or
harvested from each three organic farm houses and conventional farm houses in Miryang city. The analyzed
components included total phenol, total flavonoid, vitamin C, vitamin E, (-carotene, GABA, caffeic acid,
rosmarinic acid, Total N, Zn, Fe, Ca, Mg, Na, K, and P. Organically grown perilla leaves had vitamin E 49%
greater than the conventional perilla leaves, and 21% for TN, 29% for Ca, and 73% for Mg, while
conventionally grown perilla leaves contained K 16% higher than organic ones. Other components were not
showed the differences.
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Vitamin E content of organic and conventional agricultural conditions in perilla leaves.
a'brepresent significant differences (P < 0.05) between organic and conventional condition by LSD.
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Introduction

QL UAWLA O 2 S| (Perilla frutescens var, japonica
Hara) 9] 915 @om, Fdoprloprt eitolw A== &
o} F7toA &3] Auishs AP ER 1dA Zott
(Kim et al., 1996), A% ofl+= perilla ketone, perilla aldehyde
o) g0 Wol gheslololen], sk} Helahy 2
7L QAL (Kimet al,, 1993), 35, o] 24 (ChO
et al., 2015; Oh et al,, 2011; Ueda et al,, 2002), ZL&]aL
A3} ZHA2A] (Makino et al,, 2003) S Qlckar ?—__1'1?:]7#
=8
7AQlo] 4 g Aol 2 27] A 7R |= FAIA L
= 718& A7) Slall == AuiA AR it v =
o7 sh= FEIdo] Wol o|Foffrk, ol A 7 B
o] &xB|El= & A4 Fofl shtfelm, Af mo® UES
HAL o & @75 g}, 579 7o) 9lo] 2E 754
F9] A7 = AMEs17] 913t A R E AL QT (Jung et
al,, 2003; Hong, 2008; Hyun et al,, 2011),

L=t § /vll-:.ol: slelh| g = SRS ARESHA
2 SR Bl Aoz, B 5
3

x2

0

B3 A dses -rrﬂi/‘]“ﬁ—q AN5= ]‘
o, ﬂi“ﬂlﬂg} slelsore] AR -5
ORISR LrolA QU e sAkES
CR=2 1?—04 | =, QlFsAkEolls 218 nk=e}
o5 AISoF Bt
= oFsha| 7.9} Slelsoke ARg-sto] AufEt ey
AbEe] it Ao 27t STIsHEA frlsANES e
Aol S7kskAL St 7] EARES dRbsAbE T =
< 7L g Al B8kl f7sibES 2he ]
A= goluh it W AAlEe] S8kl Qlek f71
FibEol theh AHRRRIA = Ao A SR T5%7F A7
of & 2 Atial 3E3tt (KFDA Report, 2005). ©l=
7154REe] el H2 Q1 AEfA 9 3 H A o) ofu] o]of f
7140 A7 A%l o2& Aoleke 7IHE YE
of, T Zg-sofoll ofgt flsh a7t Al E A o] Blet
1 5 783 7154 —“?':%94 7ol o3t A7Elof gt
Aol A= Vit, CoF AR TS0l teliA 7 lsi=
o] 6 o] 35relel ek s ahar A, LA
O|& Q1AE7| o= AFHIE ESH AX| ok AFolc)
S/l AR TR WiLe ARolN nEge)
chinese mustard, chinese kale, %Al5:, A|&2X], swamp
cabbage, Holol|A W sikE Kk =2 Vit, C oS U
ERHAC} (Carbonaro et al,, 2002; Ismail et al., 2003; Wunderlich
et al., 2008), EulEo| tist A&FoA= 7| 5EuE7} T

OPF

Fl

SYEnlE B} 2fo]ZH-L 20%, Vit, Cx= 30%, total phenol

L 24%, total flavonoid+= 21% =k o, SFALSH G T 6%
LA UEltial fic) (Vinha et al,, 2014), ©]2} 2] Soltoft
(2010) 9] oFu}Q} L, 7ZFA}of th3t total phenol X flavonoid
e RAAIN B71 5T BARE Th] Bl
7h 5ol QA el pskeh, R, o, AR
TS 702 3U7t AulshaA] B8 A3} Vi, o}
B, 123 R/ Ee) gl fol4el olst LX) ek
onj, BABY FEToI} U Fr]HRS TR
=4 ¢ =7 YETE (Warman et al,, 1997, 1998). tF
et FFY EvtEE i e® 3 3dXte] AddoA=
flavonoid52} total phenol, vitamin C2] §FFS E“‘T_}' ?‘:_
I o 71 Aeh TR e Folrt ol
] QFQIT} (Chassy et al., 2006).

ofe] Ahe] G71Apule} Tl that AL o] of
SolAIL, ALe] 7 1Aulet A 2be] 7\
2710 ditt A flo], $71Asvleh DA
7}01]/\1 A 2E FHsto] Aaledo] Q= 7154 AET} total

5 8550l TIIAEE Haslo] 7 P vlaslolct

o =

Materials and Methods

2 A ARgE 1A SR T
A WA e] sk solx Al HozA,

oL AFE FAk, whW 9Tiel, 1)
#|ode] 37104 %7}% 207} Fislol o

11]

ri
ox ¥ Kl s

X]‘EH 3l=7}°ﬂ*1 712
AIEXHA-‘E} U o R HIYc f71A TR T
Al 71e] Aujolee 20159 8 10U 5E 209 Ate]o]
BEFZ oo, f7IAH s s dsE He F
7t2A AR s E S sENTA S5E #1EY
AAREC. 2 A S 7 F7FAAL, WA F7Rs LRkl
Aoz sleksAiE *F%}O% ARt s7keh A=
A 20159 129 240]| B o2 YFste] FAAX
3 Bajstel YazAo gz Bsh Ao ARgstch

ARZAICF 2l 7[7]  Aldo| ARE3E A QRS- folin—ciocalteu’s
reagent (Merck, Dramstadt, Germany), NasCOs; (Junsei,
Tokyo, Japan), AlCl; (Fluka, St, Louis, MO, USA), CH;COOK
(Junsei, Tokyo, Japan), meta—phosphoric acid (Yakuri,
Kyoto, Japan), pyrogallol (Yakuri, Kyoto, Japan)o|w, Al
Fof| ARE BE HFEE L-ascorbic acid, a—tocopherol, 3—
carotene, y—aminobutyric acid, caffeic acid, rosmarinic
acid2 Sigma AF2] A& (St. Louis, MO, USA)S AM3IIT

TS 98l AR HPLCE Waters 600 series@®
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waters 486 tunable absorbance detectorE AR O
columne sunfire® Cis 5 tm (4.6 X 250 mm) = AR5} T},
g R o B4 91l AR83 GC/MSE= GC (Agilent
6890)1} MS (Agilent 5973)2 ©|-25}993L, columnS HP—5MS
(80 m X 0,25 mm X 0,25 um)=S ARSI TE S e =42
HZFA] 2 AF2] Optizen 3220 UV spectrophotometerS ARE-
statc

Total phenold} total flavonoid ESIZf £Ad Total
phenol &EFE Folin—Ciocalteu’s phenol H]AH 0 2 HA5}
&t} (Linet al,, 2007), A2o|A 5Z2AZE 0.1 g& methanol
50 mLef 2A17FEt 53 v, $EE5 5,000 rpmolA] 5
B BRSNS Alo] BA10) gt 23
£ 100 pLo]l =54 1.8 mL9} Folin—Ciocalteu’s phenol
regent 100 WLE H7}5}HL, 2% NapCOs &9 2 mLE Yo T}
o AF2ollA 3071 WEE-A]7]AL, 700 nmof| A S EE S5
sheic,

Total flavonoid ¥ AlCls ] © 2 =435} t} (Lin
et al., 2007), =5 200 uLoj 10% AlCl; 100 uLe} 1 M
CH;COOK 100 uL& A7}3}aL HoO 3.5 mLE 713+ & 40 B7h
A2 Ao A HEGAIXI TR, 415 nmof| A =S 5745

Ak,

Vitamin C &2F 2AM  E7199] Vit,

2of| A 1027t 25T =& F 30 w1 A" ==t =
282 5,000 rpmellA] 587 4Ee) T AFAL Hsjol
0.2 um filter= o3}5F F HPLCE EA435}3 01, o] 5A
0.05 M KHyPOq:acetonitrile (ACN) (9:1, v/v)o.& B 0.5
mLE ZTFHA 254 nmof| 4] 245

Vitamin E & 24 Vit E g5 242749 5
£ 7% 0.5 g2 /=204 hexane 20 mL& 24|t 53t 5
& Z}o]E9] hexane 10 mL=2 23] HHE 2Z3F & hexane
layerE F3}al, %=3}9] hexane 3 mLof &o{Ujo] 0.2 um
filters o}7HeF 5 GO/MSE o} 85te] BAslelth aoo) &
wxg e 190C oA 280 C 714 Bt 15CH Al5A]7)
31 280C of|A] 5EZE -R-A A7 ™ EAEkGI)

B—carotene = 442 Q3f
70°C o]l A 1A17F ot AsIA ATt ASHES 0.01% BHTZ}

o=l =8 (hexaneiethyl acetate (EtOAc), 85:15,
v/v) = 33 HHE 53 & 58 52 3ldto] 53t 5

ethyl acetate 3 mLo]l 50{1]o] 0.2 um filter= o3}t th
HPLCE H-413}31t}, Detector IS 460 nm, ©]5AF 81f
+ EtOAc:methanol (MeOH):ACN (30:35:35, v/v) 28wl
2 1.0 mL min ' ©& Z&Fn] BASIAc)

AIZEHFS-A]Z] 2 200 LS #81o] 100 mM phenylisocyanate
ACN 100 pL&} 1 M triethylamine 100 pLE @& th2 AR
ANA 1AIZE HEGA ZIE, BEg-2of| hexane 4 mLE il At
3t o} 10871 WA A 7] T} hexaneZ< +-2]514 0.2 um
filter2 ©]¥5}o] HPLCE #4310 0%/ 10 mM
sodium phosphate buffer (pH 7):ACN E¢-81 2 A|23FY
HE 57 31282 SRS, SRR 1027 =
7:30 2 puffershS A7) TR 178714 S A A1, o]
EALO 0 5mL min 'O2 EZ911, 256 nmE HE5)

Caffeic acid2} rosmarinic acid §2F EAM
acid2} rosmarinic acid $HF B4 Q8 =AAZRA|RE 0.5
gol| 50% ethanol (EtOH) 20 mLE 7}8}al 1057t 28052
3 70C of| A 1A]7E 52t BH75% sl9int 35552 5,000
rpmol| Al 5E7F YRS o A4S FHste] 0.2 um
filter 2 oj¥}slo] HPLCE E-45}9th HPLC o] 5-AR 0,05
M KH:PO,2} ACNZ§21|2 gradient systemS ©]-85}%
t}. 0.05M KH,PO; 100%5 A|2Fs1o] 12871%] ACN SHeke:
50%71A) A5AIAF) O, f45-2 0.8 mL min |, HEwPY
2 340 nmof| A Z75H3Tt.

o

digestollA] 390C 2 6A17 59k 15} F elafste] 100 mL
R sloich o) UUEFT ThE FHEE 2% boric
acid?} &3FZ|A19F (Bromocresol green 0.5 g, methyl red
0.1 g, 95% EtOH 100 mL)of| ¥+-3-A1X1 $- 0,005 N HaSO.2}
Y gsto] Aanke A,

Zn, Fe, Ca, Na, Mg, K 81 2N 27]%2 g3 14
< {8l ARAIRE 0.1 g7 259 (H,0:HCl0s:HaS0s, 1:9:5,
v/v) 20 mL= @11 hot plateo]|A] 160C 2 £EH &2 wj7}x|
7FEsERATt. o]F of1}ste] 100 mL F-u] % $- 100 HY 34
3}o] Atomic absorption spectrophotometer (AAS)ZE H-A]

PR BA Py B 918 lolA A )
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AEE AMESIACH, vanadate S Falste] ASFRIL
Ammonium molybdate 25 g 400 mL™ H,O (A £H)7}
ammonium meta vanadate 1,25 g 300 mL "~ H;0& 23|13}
©2 250 i Cone, INOyE E3Het ] $7H417] 9 (B §91)
SR 21 & 1 L2 930] vanadate S92
=3Ik, Vanadate 87 oS 111 (v/v) = 412 3
7°C water batho| 4 3057F ¥-&-A1Z] & spectrophotometer
= o83t 470 nmoll A FF=S SIS

[e) e
2 235

SAXM2| T} {71 A ] AJEREFol o
3t A EA-8 Statistix 9 (Student Edition of Statistix 9,
Version 9,0) Z2 1S ARG5S, FHaAulet [-7] A ul
O] /2o Aol & vlusly| fIsto], EA1E RS ANOVA
A2 ol8stol &4 F p<0.05 oA FafoA A

(LSD)& AAIsH.

Results and Discussion

Total phenolz} total flavonoid SF2F 241  -3ix|uj
9} G7)Aul) M) 9] total phenold} total flavonoid HFS
Fig, 13}tk {7148 78$19] total phenol g2 22,03
mg g O A A 2] 21,56 mg g HTt 2 FFS
UERNAL, total flavonoid SHFS 47| Au7} 24.18 mg g .
YA 7} 24,45 mg g 02 FEYAuoll A o7k A e
WA w2 Aol k2 2 2fol= gioict, ey Aulet
714l HAFE2S] total phenol} flavonoid 3 £41%H &
T Eol Qo =T AqtAte| et thE Auks Balst
31 Itk Asami et al. (2003)9] vfjzlolH|g|e} T, 244
of| A 2] B491} Carbonaro et al, (2002)2] 2402} vlj, Vinha
et al, (2014)%] En}E 2] total phenold} total flavonoid
g AolA= f71s A==ollA] total phenol ¥} total
flavonoid &Fo] =4 Ve Tt}. Bunea et al. (2012)2] H.al

27
o l
& 18
E
=
(=]
]
=
=9
=
5]
H
a
0
Organic Conventional

of] w2 3£ 9] total phenol o= 9241 Zfo|7} QUi

F5ol whet dAEet £ 1A S o 917 ERich
718]31 Soltoft et al. (2010)2] Aol A= oFulo] flavonoid
A G A2 phenol g2 AR A3t 7] A Hl
of A 7hol §212491 Zfol7t gith, Treutter (2000
ofl oJal 7141w 54kgo] A ALE Kek BaE
i - AEE A gigh leFo| Wol Wofr|zte g Eolw|
= S 2Rl go| FHHE A0 NS 51
o}, v G271 st ek Wele W Ty 5 A8
Sl 2sel T, Aol gt 27 YAMIE 4ol
A ¢S 4= Q& Aolrh. 53] A Y] A% 592 AuiE
517 wixzoll 2E2of gt #e] 7}k 2 o] total phenol
I} total flavonoid®] gl Xfol7} ¢l 7Hs/do] et

ot

Vitamin C2} Vitamin E &2F 2M Q7 |u)o} 3
Al SR Vit, C T 0,49 mg g 0.2 Aul o] wk
£ Aol oy WA= w7 ohF HARF A%
o} (Fig. 2). Auisgat Auiehs Eae F59] Zpolof ofsf
A JRPZE S 4= Q1S Aot} Carbonaro et al. (2002)2)
B2=00}H]|| Ismail and Fun (2003)2] chinese mustard, chinese
kale, AF3¢, Al =A], swamp cabbage, —L2]1l Wunderlich et
al, (2008)9] HEZ2|E A% AtolA= 71 Aol A
Vit, C7F Tk 7] VFERGTE Warman (1997)-2 33} 4l
5 349zt 7|z o g2 AuishiA] vit, Cof oFE H]aL
gt AE B golAe= 194 Sl AbolE UEhiA] o
rom, oFufs=o] ¢ 3datolA @53 TPl ol ©f
=0 3RS UETE Warman (1998)9] F T} odtof 4
I sweet corn®] Vit, C ko] 31 WUl 214 3= Aol&
e A] hQlet,

Vit, B SFFRA A3t f7) A ZAolA 1,28 mg g 02
A 78912] 0.86 mg g ETF OF 48% -7 | AfjHll Aol A
=2 s YE e (Fig. 2), 77144 s7cte] ok

T

e

rlo
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T T
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Fig. 1. Total phenol and total flavonoid contents of organic and conventional agricultural conditions in perilla leaves.
“represent significant differences (P < 0.05) between organic and conventional condition by LSD.
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Fig. 2. Vitamin C and vitamin E contents of organic and conventional agricultural conditions in perilla leaves.
a'brepresent significant differences (P < 0.05) between organic and conventional condition by LSD.
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Fig. 3. B-carotene and GABA contents of organic and conventional agricultural condition in perilla leaves.
“represent significant differences (P < 0.05) between organic and conventional condition by LSD.

ZFo]7F QIATt, Carbonaro et al, (2002)2] 7ol A% 37]
Al AR A Vit, B7} B2 RS LeRC)

=1 [3—carotene= retinol 2] At
Hsie} PGl Qi A0 A slo
] 5 A, B8] Gtoltt 1, AEA) Sol ol T
=0} Qitt, B-carotene TF 7] AHH ZA% ol 4] 6,63 mg
g0 Al AL 5,93 mg g wrk oF 11% 5714
Mol Fefo] A ettt (Fig, 9). o] ATk Soltoft
(2011)2] 1371, YAl F<22] carotenoid Bl Aol 4] 3
sy}t S-7 A ul ] 23R} 58F TLof|A] lutein, a—carotene
1831 B-carotened=Fo| F7|AuRo A & t] &2 o]
S et farstic,

calddEEde] sz 18, €5 FHLHE H 34
A oA, o] D& A, Rt ekt ¥ FSee 5o

AEAlo M= =] SAdole] B Qe Ao deA
A} (Bown et al., 1997). GABA $ee] A A= Fig, 39
UeRgow], 371406 7Z42lellA] 0.90 mg g, FEFANul A
o] 0.83 mg g 2 {71 AfH o)A GABAS] Gl T
E7 Yebst

Caffeic acid2} Rosmarinic acid €H2F 2M  (Caffeic
acidi= 715] o] 398 2P0} 9l Blo]m, rosmarinic
acid+= caffeic acid®] dimer® 393 (Cho et al,, 2015), 3}
A2]X] (Oh et al,, 2011), 7F &AM S (Osakabe et al., 2002)
S| 7540] HAERT AYo] S TS Lejuicia
A2 EZlo|t} Caffeic acid®} rosmarinic acid®] T2
Fig, 4] UelWlith. Caffeic acid 3= 71208 7ol Al
6.11 mg g, TR el ZAolA 6,29 mg g 2 & Lhehgal,
rosmarinic acid:= 57| A8l 14.93 mg gfl, Ty A afjof| A
14,82 mg g 0.2 971 Aol A thas A LheRtoLt 2 4
ol&= AT
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Fig. 4. Caffeic acid and rosmarinic acid of organic and conventional agricultural condition in perilla leaves.
“represent significant differences (P < 0.05) between organic and conventional condition by LSD.

Table 1. Inorganic components of organic and conventional agricultural condition in perilla leaves.

mg g" Total N Zn Fe Ca
Organic 47.8142.79° 0.56+0.21° 1.05+0.13° 17.66+2.20"
Conventional 39.51£3.11° 0.70+0.15 0.92+0.22° 13.64+1.84°
Mg Na K P
Organic 5.93+0.45" 0.08+0.15" 14.68+1.79° 2.02+0.14°
Conventional 3.43+0.50 0.10+0.23" 17.07+2.10° 1.98+0.12°

a'brepresent significant differences (P < 0.05) between organic and conventional condition by LSD.

27188 sgF  Total NI} Zn, Fe, Ca, Mg, Na, K, P2]
441z Table 10f] YEPHTE, Total N2} Ca g2 171
A AL 242 21554 20,45 S0 epken, Mg
29 G710 oA oF 72.8% B 367 Lhebsdet. Total
N, Ca, Mg} oF=2 771 4=) ”/Holoﬂlﬂ YAl A9
oA o g =A Yeh=s AS SRIskT). Kb Ridl
= yheyAuy ZAQlof|l A 16.2% Eﬂ A HEbste ™, U A Fe,
Na, P2] gk 2 o]zt §loitt,

Conclusion
Mo TR 71 A W HROR 7154l
o} pAls Bo] 4m|EIL ook, Agle] Aol the
715574 423t F71/dwol of ApolE Hol=A] Hjus|
A} L) 71 5A43E© 2= total phenol, total flavonoid,

Vit, C, Vit, E, B—carotene, GABA, caffeic acid & rosmarinic
acid®] TS BA5191aL, FUIHEC 2= N, Zn, Fe, Ca,
Mg, Na, K 2 P9o] glF2- HLA435199 T} Total phenol, Vit, E,
B—carotene ¥ GABA_J e f71 Ao A = A UERT S

™, Vit, BQ| 3= 71 A4ul AL A 48% ol o= 2 A}
o= H it} Vit, C2} rasmarinic acid 2 caffeic acid?] &
ke ol 4ol 2Jol7} glglort, WAl Aol A A
ZEVit, © @] BAE e b 1A ASle A

Sl 2 xfol7} glgich, F71 48 A A total NuHCa
o) gL 714 AN 4] 21~20% o4k oK 0.2 7
Upehdar, Mg®] §ke 571 A ASlelA T2.8% o A Ut
Ehatc}. b KO] gk TR A4 1622 7 1
21 9lo] BIHREE 2 Hol7t gigte

el A T £, AbIE B B
gLom], A48 5 9IAe] el = Kol
2 e, A S F st
ol 447191 A7) oltolcke 1A
oF TRl e] 71354 AR e FrakRtolel et sk Alely
ol ARG L 4 92 Aolc. 71 Ael A BHets )
S-S ALg3HA) 937] Wil 2k e Aol Tt w5}
2 A 4 QAL §7I AL Sla adel Tt ok

Jao) Slere |ojet 4 9l Aol
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