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Abstract

The purpose of this study was to demonstrate the quality characteristics of Brassica juncea cultivated in Jeongseon (BJJ), South
Korea. We analyzed the nutritional components and antioxidant activity of BJJ. As a result of the free sugar analysis, the contents
of glucose and fructose in BJJ were 0.29+0.02 g/100 g and 0.10+0.00 g/100 g, respectively. The major fatty acids were palmitic
acid, octadecenoic acid and stearic acid. The palmitic acid was the highest at 31.22% of all fatty acids. The major minerals were

identified as Ca, P, K, Mg and Na. The contents of vitamin B, vitamin B,, vitamin Bg, vitamin C and vitamin E in BJJ were
0.02+£0.00 mg/100 g, 0.087+0.01 mg/100 g, 0.02+0.00 mg/100 g, 0.56+0.06 mg/100 g and 0.20+0.03 mg a-TE/100 g, respectively.
As a result of the free amino acid analysis, total amino acid contents in BJJ were 2,801.21+115.38 mg/100 g. L-proline content
was the highest (744.30+119.06 mg/100 g) in BJJ. BJJ extract inhibits reactive oxygen species production in 3T3-L1 adipocytes.
Also, BJJ extract exhibits a protective effect on oxidative stress in HyO,-induced human dermal fibroblast. These results indicate

that BJJ comprises various valuable nutrients which can be used as functional food ingredients.
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AR tato]| &5t fAF Z0] 51l Zh(leaf mustard,
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™, Cho 5-(1993b)> &4t ZH9] =8 MA/JE-Z Bristo] =
1 7te] 3 hzeol= Pk & 22d B 24
1, Y3} 72 ¥ AU, Park —(1995}3—
220 P24 U @ AL Brlolod B
P28 TE 180 459 wed 21 A4S A
ATt Oh 5(2015)2 =AF 7+ glucosinolates & d}LQl
sinigrin®] &FE B45to] EE sinigrin®] THFS L E
9T, Choi 500D 4 A1710] T2 B4t ste] 29
W Folol Meahde Bokelol B 20l AT B4 o
ot 713540l fstel WfsE B o
22 A% AAZIAE 248 5 B34S 4Bz
Wgato] AN AEE Zre] AISHE Slsto] A
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1. AEM=E 2 A

2 Qg ARgE AlEE 20179 1090 ZE= FA A9
oA $=8hEl Zto g A7 SAE 2EE F|ZHlo}l A}
gotelom, AT B 2k %] A5t olEdS
AAS H, SZ2AZ 5 BAsto] A5 BIhS ojopgu
B A of| AFRST). A Z 7 3FALEL SO AFRRSE A &

718}k
=2 57374_1_ T Eaet Edol 208129 80% EtOH &0
I 00O 202 B 2EA S A
AL, SEHE BY3te] Aol At Al AHG
% Dulbecco’s modified Eagle s medium(DMEM), penicillin-
streptomycin(P/S), fetal bovine serum(FBS), trypsin-EDTA %
phosphate-buffered saline(PBS)= Gibco(Gaithersburg, MD, USA)
ZHEE ZQ5te] AMESF AL, dimethyl sulfoxide(DMSO)=
Junsei Chemical(Tokyo, Japan)ollA T4s5}o] AR5} OH,
7)€} A2k B2 Sigma-Aldrich Co., Ltd(St. Louis, MO, USA)Z
2E FYsto] A8t

2. 7Elg B

R 24 AlE2 AFSHKFIA 2016)° oAt
H59ct A ARSI FASKE A4 7 AR 5 gof] A
oHZ 25 mLE H7Fste] AR 5 2,000 pmof A 102

5o YRSl AgolH2E AAT F aBE5Y
L FF4 25 mLE H/IShR 850 geszolA 2587

9 e} 24 463

FE% 7, Aoz YZhelgitt. 2,000 rppmof| A 10E F<t
PHET I A2 A5HE FFAIA 045 um membrane =

E|Z o73t & HPLCE £4519t feld BEAIEZE
fructose, sucrose, glucose, maltose ! lactose(Sigma co., St.
Louis, MO, USAYE AM83191 1, AZ<7]+= RI, 2L Shodex
Asahipak NH2P-50 4E(250 x 4.6 mm, 5 um, Shodex, New York,
USA), BEHE X 35T, 0|54 AL acetonitrile:DDW= 75:25,
NE8FAFS 10 1L, $E= 1.0 mUminC & AP35}

3. K|k BN
AT B AHE A 2] AHAE Soxblet 2]
(AOAC 1995)0.8 32571, AZZH(KFIA 2016)9] oA}
of F=Poch 2ATE FE3 H|AE HE 3~5 mLE °]
&5to] Hof fERE Y1 A4sEet F, R HEEEY 1
mLE F7Fsto] 05 N WS4 4RVESE 15 mLE 7t
St AAE Eol¥2 ¥ F4S ¥ &36to] 100T dry
oveno| A 5E7F 71519tk Wz & 14% boron trifluoride-
methanol 42 2 mL F715}al TA] AAE EojY2 & &
£ 9y i, 3Fa] 100C dry ovenol|A] 3087t 71235 -,%
30~40°C§ Zyslal iso-octane —8-@.‘ mL% ]—o}oq AArE

25 iso-octane % FrFAAUERC R G5to] A|H-8H
O & AMEolal, ZkAT ZrtE T jof FQ)she] BA51%]
o} AR5 AL SP-2560(100 m x 0.25 mm x 0.2 pm)°]H,
AE7)= EZol23l A&7, FY97] 5 225T, HE7]
LT 285C, QB0 £ 100To|A 457t 94 T 15
of 3CH 240C7HA] LEF AF5AIA 240 ColA] 1587 5-4]
stoH, 2E7|Al= AAE AHESIIT

]
>
o
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=
2] 2 AAH(AOAC 1995)F AREsHAIH 4
2 g& T7ko] il AE7IoA | 7FEAIRL F 550C
7] 3lstz oA 6A17F S]Sket Tk Hg 3}8&1’%. gt A
o] &ol&4 10 ¥e-S F7I5ka, HNO:9F &2 1:1 H[ &=
B4 H2 A 4 mLE YL b T 120C HE7|A
TS AAAZIAL, 550C A7) SlstzoA 1417 88t - v
Yttt of7]o] HCIH &2 111 ¥]2= 47 H2 4t
10 mLE_ ;‘(«17}6}@ o]E_ 50 mL ;g]_g_%a_/\g_i _0_74 151-0].9_
2 A8 T ojiste] ICPICP-OES, Optima 7300V, Perkin
elmer, Waltham, MA, USA)Z A3} o, BAZXAL



23 2t} Plasma flows= 15.0 L/min, auxiliary flow+= 0.2
27129 A& 1AL
Ca: 393.366, Fe: 238.204, P: 213.618, K: 766.491, Mg: 279.553,
Zn: 213.856, Cu: 324.754, Mn: 257.610, Na: 588.995 & Se:
196.060 nmo] ] t}.

L/min, nebulizer flow= 0.6 L/min, Z} &

5. HIEHRI 2o

g4l 7o) vletl gheF 492 AE-ZH(KFIA 2016)°] ot
o} =9Y5toict. WA Hletdl B, B4 ZA 7 1 g& S50t
o] 10% ArAS}FZAIE N 5 mLE Y1 FAs}stct #2435t
3l 8RS 10% AAszAFEROR 10 mLE HHE T
9,000 rpmof| A 3023F YHESHATE A5 200 uLE Al
3] Fsto] 4 M RAUEEEY 30 uLE 7Fetch 1
F 2% T ofAEA] &9 10 uLE FYstal & wykstH
A| 37°Cof|A] 8~10A|17F §FGA|A HPLCE &AI5130H. A&
71E+ FFEE71(07138: 375 nm, S5 450 nm), 2

42 CAPCELL PAK C18(5 pm, size 4.6 mm LD. x 250 mm,
Shiseido, Tokyo, Japan), AE 2T = 40T, 0|54 0.01 M
ALJMIIEFE, B2 0.01% H 2| AQMSHEE/15%
FABPIEEEN, AR FYHF2 20 pL, £+ 0.7 mL/min
shct. A4S oh23t Zt

axb « 100
AAANAZ ()~ 1,000
S: A[F8H F9] HEY B9 5% (ug/mL)

a: Alg-&HO] ATHmL)
b: AJH-8-H9] F]Auf(g)

HI B B, (mg/100 mg) =S X

i

ol

A=A

HIEHR] B, #412 A 2t dAFES AFo 279 &=
7}011 AR}, olo] B2 715 70ToA 2087t 235}
% 1 mL 5 BB B, o] 0.05~0.5 pgo] =HEE s}of
HPLCE EA5I9th AE7|2E FFAE7](97]15H: 445
nm, 57414 530 nm), ¥ CAPCELL PAK CI8(5 um,
size 46 mm LD. x 250 mm), @FXLE L= 35T, o]5AS
MeOH:10 mM NaH,PO4(35:65), Al & FYFL 10 1L, =
0.8 mL/min® & S}ict. AAHA2 thZat Zoh

axb 100
AAAAZ ()~ 1,000
S: g8 20] vett] B, B (ugiml)

a: A[A-EH 2] A (mL)
b: AJH-8H9] FAuf(g)

HE}FY B, (mg/100 mg) =S X

WlEfEL By(LfolobAl) H42 %
F9of] Y31 5 mM hexanesulfonate

A ZF 1~10 g2 HASTRA
S0 =0 100 mL7} =

2 5,07, 9,000 rpmo]| A 30
. M-S membrane syringe filter(pore
size 0.2 um, 25 mm)= ©{3}5}0] HLB7FE 2] A|9] 5 mLﬂ o]
B23 5 mLo] £R4E 4o SIAAT. 13 5mL
9] n-hexane© 2 A& sto] 80% HE-S-EH 5 mLE -§=51%
o &Ede HAEAT Kot FRFE o]&sto] 10
mLE 2743 F, HPLC &4 ARgstqith. A&71= UV 4
271260 nm), AH-2 CAPCELL PAK CI18(5 um, size 4.6 mm
LD. x 250 mm), ZH2 L= 40T, o84 242 A: 5 mM
hexanesulfonate/0.1% acetic acid, B: 35% 5 mM hexanesulfonate/
0.1% acetic acid/65% MeOHZ 3} A:B=100:0(3 min hold) —
3%/min — A:B=70:30(7 min hold), A|& FYFL 10 L, &
£ | mLminC 2 3} AAAe g3

tpo]obal (mg/100 mg) =S X BE jH;b%k(g) X 1%880

S: Al 59| Holorilo] 5k (ug/ml)

a: A|E-E&A 9] HH(mL)

b: AlH-EH O] 3] (g)

axb 100
AAANAZ ) 1,000

1889 22 olopolrl =] B ugim)
a AA-8H 9] HFH(mL)

15889 3R

o]olaloln] = (mg/100 mg) = Sx

Lo]o}al 3k = o] ofal + (Lho] oAl ofbu] = 318 < 1.008)

HERY] By(HEEAY £42 FAsIe J4 7 AlRE A
3 F5te] 20 mM QUAHES-EA(pH 2.1)Z 7F5te] 3023t
ZZHAARE FE51T 1 F 50 mL2 ZHAste] 3,000
pmo| A PAEZ]5IY 1, A5HLS 045 pm membrane filter
2 osto] AldgH oz ARG }04 HPLCE 2451t 4
Z7]+= UVAZE7](200 nm), Z3H-2 CAPCELL PAK CI18, UG
12V(1.5 mm x 250 mm, 5 pm), AYP2EE= 35C, o5 242
A: 20 mM potasiium phosphate(pH 2.1), B: 20 mM potassium
phosphate/ ACN(80/20) 2.2 5}9] A:B=96:4(0~37 min) — A:B=
0:100(37~47 min), A|2FYFL 10 pL, £ 120 uL/minS
2 S9ch AR et 2k

axb 100
AAANAZE(g) " 1,000
29 HEHAY] 5= (ug/mL)
9] H=H(mL)
o] 3j49ua(e)
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HIEH By 254l 242 FA 2hS A% Foto] &
A Be T SFF 25 mLE 7hoto] 3087 22T &9
At 3,000 pmof| A} PAEE ot FEHE A7gt F %k
=0 75 25 mLE HHA] 715te] 302 S 2T
Sk} 3,000 rpmof| 4] P4lEE|sto] RS of et 7 o
9] ojH3} gF5tal 50 mLE 2H=31, 0.45 pm membrane filter=
oi}ste] HPLC 40 AHEstth A&7+ F3d=E7]
(9717 290 nm, &A1 396 nm), ZF-S CAPCELL
PAK C18, UG 12V(1.5 mm x 250 mm, 5 pm), ]S4 50
mM NaH,POy(pH 2.5), A|EFU%-2 10 L, X+ 1 mL/min
o= syt AR gt Pt

axb 100
AAANAZ(2) " 1,000
S: A8 F9] 185419 Fk(ug/ml)

a: A g-8HO] AgHmL)
b: AlEgle] 5|4l

92 %41 (mg/100 mg) =S x

HIEH C 242 A 2t A= Flste] 532 10%
ERRIAFEAS 7Foto] 1087 8 & A= 5% HgkQlA
= EeAT0] %713
29 5% wEIAREH o7 BY)E NS & HAESAS

50 mLE SFRITE. 3,000 rpmofl A 1027t A4E-2
sto] F5HE FstLL 5% WEAAE Aoz AFs| 54t
AH-E&HS HPLCE A5 HE7]= UV HE71(254
nm), AH-& CAPCELL PAK CI8(5 ym, size 4.6 mm LD. x
250 mm), 2HLLE L 40T, o] 5ARL 0.05% formic acid, A&
FAF2 10 UL, $E& 0.7 mUmin© 2 3kt A4k o
=3 Zrt.
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axb o« 100
AAANF = (2) 1,000
s: A8 o] HEhEl €O B (ug/mL)

a: A1%-8919] Hek(mL)
b ABEAY 5]4H(g)

HI B C(mg/100 mg) =S x

dlebl D B4 AA 2 FAssl] vEhl
10005 pg)°l4 THReF W] 242 B|rdh Eetasio]
3] Zstedth. B 3 mLE 7h) F83] 59 F H2L o]
289 40 mLE 7ste] oFshA W BSHAL L T
ABILE 10 mLE 74h, SR Bastel B
oM FHOE 3081k /Hgste] HLsHA AT 1 5 A
2 §2st 24 R $A4 S 0 mLg 7}stel
1082+ 451 115 Sgstech. o] tetere WA

[e)
ox,
S R L=

4
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4 ghrbs} A 465

A% WAES 250300 mLo] A2 BlZTr 2 §7
S %, 50 mL B4 338 23] o wheelo] o]o] 2%
I N $4H4E-89 100 mLE 715te] 15%
P e R olg WAlsle] Belsla Seke 852
0.5 N ARRPEE-8H 40 mLE 71sto] 71
T E3Z WYL IS AlAste] AlF o] Hsx
gRINH o T AT ¥Hg-E UE A & w7HA] o
2 ¥ A Fstoh A dAES FSPAUEFORE &
goto] 2 SEAARE {73 FRFAUHEES 410
foF ?Fstal, o] & 40T
oJsto A AetEFotAth 1 F ZFE HEE 5 mLE
7}sko] &=0]|1 0.45 um membrane filter2 o] ¥}5Fo] HPLCZ
A5 HE7]+= UVAEE71(254 nm), ¥ CAPCELL
PAK C18(5 um, size 4.6 mm LD. x 250 mm), 2P F L
40C, o] 5 g2 Mgk ollghe=9:1 TH-ENH, A 5FYFS
210 uL, €& % 0.5 mL/minC. 2 S}¥ T AAHAL 23}
2t
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<b 100
HIEHE Dlpg/100 mg) =S @iﬂ%ﬂ%(g) 1,000
S: Alg-8H F9 ety DO 5k (ug/mL)
« AE8e] Hekl)
b: AW 8IS 32

Hetel BERHE) £AL ERNES OF 02 me 3
sk R YA 2e AsHEeazIo] FUs Do of
€ 30 mL, 10% W 22828 | mL, SASLFE
3 mLE 7} BHYATE BHote] WG FolA 308
7H MRS st 3 4155 gaste] Aeow g
2 30 mLE 7} 2Rz 7lo] g7t Sekaas
10 mLE A1 AQo82 30 mL2 o] 2 E3tsto]
3 3 4R00E 252 BAYL. B2 AfolHZ 30
mLE 78] 23] 25t AolHZAS Gotel B 10 mL
£ 13, o]o] & 50 mL WEEeEIA|%l0] BEAo] H7]
oFe W7 AT BTl B F85 B &
SAGAUEFOR G4 5 Aol 23S ZHSeA
20 SAth 1 5 AEFE FAMERS A AfolH
10 mLH .2 28] AT, AL e Befide] BE
& AHRANZFEZNE 40~45CA AAFUAZY
AFZS WA 10 mLE 7Hste] o], o] ABEA
sfo] HPLCE 45tk AE71% UVAE71(295 nm),
H-2 Develosil C30 UG-5(4.6 x 250 nm, 295 nm), ZH L=
30C, O] BAL HERSE-95:5, ARFUTL 10 1L, HEE
L0 mUmin© 2 sheich. A4HAS chewt Lk,

T 4

=
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axb 100
AAANHZ(g) ~ 1,000

s: B89 Fo| BB B (ugml)
a: AE89] Hek(mL)
b BN 4

E 392 (mg o— TE/100 mg) = S x

H|EMT] By(folic acid) ¥4 #AsIE YA 7 dAHFS
50 mLE M EgfAd ol Hes] AFste] 10 mM Q14HES
| H(pH 8.0yZ 75l 50 mLE F-&5Fth 102 59 25
I 35 5, dHEYTCE FA 2087F shakerof| 4] AES
A EE11, 4000 rpm, 15 minof| A YRR S5 HEZ 022 um
membrane filter2 o] ¥}5}o] HPLC B4 AME3519it A&
7]= UV A&7](280 nm), A2 CAPCELL PAK C18(5 um,
size 4.6 mm ID. x 250 mm, Shiseido, Tokyo, Japan), 2% 2T
£ 40C, oA 2L A 10 mM UASEN(pH 7.2) 02
3]A4%t 5 mM tetrabutyl ammonium bromide, B: acetonitrile
(AB=8:2), A& FYHF2 20 uL, £ = 1.0 mL/minC & 3}
ATt AL vt Zo

axb 100
AAAAZ(g) " 1,000
S: A8 9] folic acid?] &% (ug/mL)

a: A F-&HO| AH(mL)
b A EEAY 5]44x(g)

Folic acid(mg/100 g) =S x

94l AL SheF 492 Henderson & Ricker(2000)
o e o)g3tel BASHAT BAAE T FASE A
7t EHAIR 800 mgS §&s] F5t] 6 N HCI 30 mLE 715t
2 vialo] Y31, N,2 X|3ksto] 2553t} o]& 130T 2
B A 2447 ZhE AR T ®dsto] 50 mL A-8-E2kA
3] &713L Fol252 FE5IYH o] T 1 mLE vialo] F3f
SUAZAIZ] H AZRH vialo] 0.02 N HCI | mLE 3d7l6te] =
ZHE oFste, o5 ofn|eAt A
AlHEA O T ARG A0l ARG AHE Agilent ZORBAX
Eclipse AAA(46 x 150 mm, 5 um), AHP-2L+= 40T, oA 202
A: 40 mM sodiumphosphate, B: acetonitrile/methanol/DW(45/45/10)°.
Z 35}o] A:B=100:0(0~18.1 min) — A:B=43:57(18.1~18.6 min) —
A:B=0:100(18.6~22.3 min) — A:B=100:0(22.3~26.0 min), A| 25U
10 L, 5= 1.5 mUmin O F ST

9] 3 0.2 um membrane Z

7. MIZEHHQF

B Lo A ARLH npeA S8 3T3-L1 A|EZE= American

Type Culture Collection(ATCC, CL-173, Manassas, VA, USA)
og¥XE B ol ARgStIth 3T3-L1 AlZE 2x10°
cell/well 322 ZF Ao ALY plateo] vjF5}aL, BS(10%)
9 P/S(1%)E 73 DMEM(89%)°]| 4] 100% confluence AFE]
7t & wj7bA] wiFstit). o] 25 E 29 Sof, Al E £3}
8% E4(1 pgmL insulin, 1 yM DEX, 0.5 mM IBMX)z}
FBS(10%) & P/S(10%)E $H3-3F DMEMO.2 | HFA]| 3 of| A
A EZE BolE §55t9 o, 24ulth insulin, FBS, P/S
gk F7be wiA 2 wAS) Aok AYAIE 23} A ZHU(day
0)5-E ZHzHe] A|EE 25, 50 E 100 pgml SE& 261y
o I8 A-3oN| 3 (Human dermal fibroblast)s= American Type
Culture Collection(ATCC, PCS-201-012, Manassas, VA, USA)C.
2R 2of Wol ATt WY HRop R PR
of W}t 6-well @ 96-well plateo]] ZFHzF 1x10° cells/wellS
seedingdt &, FBS(10%) X P/S(1%)E T35t Asr Tt
DMEM(89%)°1I Al 24A17F Bl o¥sto] Aol ARttt

8. MESMEIKXTT assay)

3T3-L1 AMGA|2ef m] 7 Ad-FopA|2o] tigh Al & o] AL
=4%7= Kim 5(20112)2] o wa} XTT{2,3-bis(2-
methoxy-4-nitro-5-sulfophenyl)-2H-tetrazolium-5-carboxanilide
innersalt} assay kit(WelGene, Seoul, Korea)S ©|-&5}o] %3}
T}, 3T3-L1 A|HHA|E = 96-well plateo]] viFslo] E3} 6A
A7t H U2 Wl XTT assayS I3Y5HA. 1 mLo] XTT reagent@}
20 uL PMS reagentE S35} working solutiong FH]5}o]
E 11, pipetZ 0]-85}9] 96-well medium F1] 9] 20% &+ F
w2 231, Z17k] wello] H7lelod 1A B8] Bl
ot 4A|7F 591 37CY] CO, incubatorof| 4] HFSE £, microplate
reader(Spectramax i3, Molecular Devices, Sunnyvale, CA, USA)
£ 0] &3}o] 450 nm TF= FolA 690 nm] EFE G
W AT} o2 AE EAS ALelelTt W A fobA| o]
3k A 59 AZEAE7F= HDFE Al AY 1 x 10° cell/well
SEZ 96-well plateo]| seedingd}il, Z+Z+0] A Jt FE2ES
S A sto] 24417t FRF B Rt F S USHA XTT assay

2 Aot AREHS AL
o. MM 2t £&20| ROS M4 ofR|E}

E3lalAof] w2 ZHPA|E Y| ROS(reactive oxygen species)
A= 4571 fste] WA 24-wellof wig 2 E3}HE
3T3-L1 A|Z9] vjFHLS A AT T HHE PBS(phosphate
buffer saline, pH 7.4)& ©o]-&5}o] 23] A|A35}1L 0.2% NBT
(nitro blue tetrazolium) €< 200 pLE % 7}s}o] CO, incubator

of| Al 907t HF-3-A17]1 F KOH solution(DMSO:1 N KOH=7:3)
& 0]83}9] dark blue formazane B 5 |EA|71 & 9]

—
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2255 HUtslo] & 4]0]& & microplate reader 570 nmolj|
A BYEs 2499
of & Al W A=A =T ROS BT
BHRBAE SHIA Z4742] Al mE A2 51| 24-wellof A
69 5 £3HH 3T3-L1 A9 vjgHS AAT =, 10%
formalin -89 500 uLE %7}olo] 5827+ A2 4 "5t
AASIA . 1 F 9] formalin -84 Z7}sto] 147 o]
A ALof|Aq ®AIgE &, formaling: A7 53l 60% isopropanol
|9 500 iLE M| 5to] MZ2E 2Hd] ARAIFH . S43]
Az" AEEL ulg] F25 = ORO working solution(Oil
Red ODDW=6:4)0.2 A Z U A APPEES SES]
GG &, FHRFE of-&sto] AIRE 3-43] AHskL, A3
ZAIFTE A2 U SAE A AT 29ROl red O
100% isopropanol& °|-&5}o] H%F &FA|71 & 490 nmoj| A
sH=E a9,

10. H,0,2 SEE AIS™ AEY AN CHEH I|FAM|E
Hsg1

5 HROPAEA] T NS HE BE EIE HO
2] T XTT assayS 0]-8510] AL HELL 0] g5t =
314t} HDF AlZE 1 x 10° cell/well =2 96-well platec]]
seedingdtal, Y=o+ 50 uM ascorbic acid & wEE HA
b 2282 A75lo] 24A17F B9t vt 13 1 mM
H,0, & 347t X glste] Akskd AEHAS S55t T XTT
assayS ©|-§3ko] AE PE&E AAtstArt

1. SHANE|

2a7el el 94 U NRAE woE A3 e
SAS version 9.4(SAS institute Inc., Cary, NC, USA)E 0]-85
o] £451%12™, one-way ANOVA AH& &3l 24 4
2 AA]5F ). Duncan®] th5H ¢ A% H(Duncan's multiple
range tes)O 2 AL pe0.05 Zo|H AHFAT}

3} @ pE

—

= =13

=

1. dM 29| Ra|g &

A Zro] {8 B4 ZAyt= Table 13+ Z T} Sucrose,
maltose, lactose= FHZ% X %3}t O ™, glucose?} fructose”} Z}
7+ 0.29+0.02 g/100 g 2 0.10£0.00 g/100 g T-F-=]o] Yt
E4F 219] 92l BA4S g Cho 5(1993b)9] Aol wa
SAE ZH9] glucose TEF2 293.3 mg%Z S E|o] B Lo
A9 Ax} 712l 290 mg%9} B3t $2S H P, fructose
T2 5 mg% olstetal B st ARE £ A-toflAl= 100 mg%
& S50, fructose Fo| A= AolE E It} Vahouny &

9 st 2 467

Table 1. Free sugar contents of Brassica juncea cultivated
in Jeongseon

Free sugars Mean+SD RSD"
(/100 g) (%)
Sucrose N.D? -
Glucose 0.29+0.02 5.79
Fructose 0.10+0.00 332
Maltose N.D -
Lactose N.D -

D RSD : relative standard deviation.
2 N.D : not detected.

Kritchevsky(2012)2] @A-LoflA] Qfjdes 25, YXF

o o) Aolsh 27 kb 4 ik Mg

28 29| Brassica junceals AR e} T2 A}o]

7} Yelhd Ao 2 Hol, HA3} EAM9] 715 A Xjolof 95t
og AtgHch

]O = ojt
30,
By

23
A
A FF2S

29| XAk =4
O] APAE 242 Table 29+ Aot HA 7He] A7

65.09 mg/100 gC & UElhton FQ A4S
palmitic acid(Cie), octadecenoic acid(Cis:ingc), stearic acid(Cis.o)
Ko, T FoA palmitic acid®] o] HA A|H4te]
31.22% =02 71 W2 kS AR5l Q= Ao &)
Tt} I o202 F octadecenoic acid”} 20.32%, stearic acid
7} 11.93%9] 07 & R|HFA9] 9F 63.47%5 X}ASHAL U
o}, ZolR|erA B glR|akAte] Sheke ZhzF 38.3542.59 W
26.74+1.52 mg/100 g kAL U= AR FRIF o,
M= ERI5tlS wl, A TAE 58.92%, ERZSFA|HF4E
41.08% H]&=2 FAEO Y& AL ISt Pak S
(1993)2 =AF 7k9] X|ukAl B8 A A|61o] a-linolenic acid,
palmitic acid 2 linoleic acid 5-°] 8 A|®FAto]gtal H 115}
o, EXLSIRAL 78.9%, ISR AL 21.1%0.2 FA L]
of QITky BTkl B ATSRE Holg B

Io o I'_t

(1993)¢] A+
Mg 17.2 mg%, Na 14.4 mg%, Fe2 7.0 mg%, Zn 1.8
mg% -r5o] ATl H5ko] Ca, Fe, Zn E4F 2]
wo] FhElo] 9T, 1 9 /18 A Zol o o] 4
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Table 2. Fatty acid composition in crude fat of Brassica
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Table 3. Mineral contents of Brassica juncea cultivated in

juncea cultivated in Jeongseon Jeongseon

Fatty acids Composition (%) Mineral Mean+SD RSD"
Butyric acid(Cuo) 111 (mg/100 g) (7o)
Caproic acid(Cgo) 0.00 Ca 85.35+1.62 1.90
Caprylic acid(Cyo) 0.52 Fe 1.00+0.03 2.78
Capric acid(Cio0) 137 P 36.78+1.80 4.89
Undecanoic acid(Ci ) 0.00 464.31+6.33 136
Lauric acid(Cizo) 1.26 Mg 19.72+0.86 434
Tridecanoic acid(Cis.) 0.00 Zn 0424005 144
Myristic acid(Ci4.0) 335 Cu 0.05+0.00 >89
Tetradecenenoic(Cia.1) 0.00 Mn 020:0.01 4381
Pentadecanoic acid(Cis.o) 0.56 Na 23.63+1.65 697
Pentadecenoic acid(Cis.1) 0.00 5 S 0.01:0.00 >83

RSD : relative standard deviation.

Palmitic acid(Cie0) 31.22
Hexadecenoic acid(Cig.1) 1.40 5101 _% oz A]—E%\:]—
Margaric acid(Ci7.) 1.16
Margaroleic acid(Ci7:1) 0.00 4. MM Zto| H|E}DI EHak
Stearic acid(Cuso) 1 84 Zk0] WIERY] G B2 Table 49} 2. w]eh)
Octadecenoic acid(Cis:1nor) 0.00 A, By, Bs, D, By= A=) 9koFo ), H]ghd] B2 0.02+0.00
Octadecenoic acid(Cis:inoc) 20.32 mg/100 g, H]EM By= 0.087+0.01 mg/100 g H|EFI Be=
Octadecadienoic acid(Cigngt) 1.81 0.02+0.00 mg/100 g, H]E}TI C—‘= 0.56+0.06 mg/100 g, B]EFTI
Octadecadienoic acid(Cis:anec) 7.42 EX 0.2040.03 mg-a-TE/100 g 520 & 395 o] o2 ot
Arachidic. acid(Cono) 1.34 VSt ket 71 oblel F71% 9 HlER gl
Cinolenic a(Cis ) 0.00 Tl 233 Kim 5(2004)9] AT, FA 2ol £ oF
Eicosenic acid(Can) 0.00 A5o] Hste] Mebe B, By, €O Bepol QlolA e o
Linolenic acid(Cig:nsc) 6.93 2 B AUl vebd] B,9] skekol A AlY, XAz, Mz,
Heneicosanoic acid(Cai.0) 0.00 Ayz 17} 242 023, 0.04, 0.02, 0.06, 0.08 mg/100 gO. = ALY
Eicosadienoic acid(Cy:2) 0.00 <2 A3t Y] 7}R] ==H} FA Fo] © =L HEl] B,
Behenic acid(Cy.) 1.74 3RS Bt
Eicosatrienoic acid(Cao:3ne) 0.00
Docosaenoic acid(Ca:in0) 0.40 5. MM o] Sz|oj0| A Sk
Eicosatrienoic acid(Cao:n3) 0.00 A 7] oot Al AT Table 59+ 7t} & o}
Arachidonic acid(Cao:4n6) 0.34 o] e AR SRS 2,801.21+115.38 mg/100 gO 2 e o 7
Tricosanoic acid(Cas.) 0.59 Z L-proline©] 744.30£119.06 mg/100 g@ & 7} W Fhek o
Docosadienoic acid(Cy:) 1.52 YUERH QI Lcystineo] 13.74+1.32 mg/100 gO.& 714 A&
Arachidonic acid(Ca4,0) 2.71 g e QT Cho 5(1993b)o] H1gH EAF 7H9] 88
Eicosapentaenoic acid(Cao:sn3) 0.00 olu| Al gt Ao} H| WYL W, Z4F L & ofm|
Nervonic acid(Cas:1) 0.94 AFSHEF 1,736.0 mg%s WUEMN A O™, serineo] 238.3 mg%,
Docosahexaenoic acid(Coz:6n3) 0.00 alanine®] 160.7 mg%, histidine®] 122.9 mg%, arginine®] 171.7
Total fatty acid 1000 et LERLE 41 2ol wlsle] e 9ake LrEpygiont,
Saturated fatty acid 58.92 71 9] oju| At A M Flo] BAL 7o) v|glo] =L TS
Unsaturated fatty acid 41.08 e 9k
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Table 4. Vitamin contents of Brassica juncea cultivated
in Jeongseon

Vitamin Unit MeantSD  RSD" (%)
Vitamin A ug RE?/100 g N.DY -
Vitamin B,  mg/100 g 0.02:£0.00 5.34
Vitamin B,  mg/100 g 0.087+0.01 6.13
Vitamin B;  mg NEY/100 g N.D -
Vitamin Bs  mg/100 g N.D -
Vitamin Bs  mg/100 g 0.02:£0.00 5.13
Vitamin C ~ mg/100 g 0.56+0.06 11.46
Vitamin D pg/100 g N.D -
Vitamin E mg-a-TE”/100 g 0.20+0.03 14.66
Folic acid mg/kg N.D -

D RSD: relative standard deviation.
2 RE: retinol equivalent.

3 N.D: not detected.

# NE: niacin equivalent.

% TE: a-tocopherol equivalent.

Table 5. Free amino acid contents of Brassica juncea
cultivated in Jeongseon

Free amino acid Mean+SD RSD"
(mg/100 g) (%)
L-Alanine 109.51£1.07 0.98
L-Arginine 156.47+2.35 1.50
L-Aspartic acid 226.3843.13 1.38
L-Cystine 13.74+1.32 9.57
L-Glutamic acid 432.774+4.68 1.08
Glycine 100.17+1.24 1.24
L-Isoleucine 94.68+5.18 5.47
L-Leucine 142.75+1.72 1.20
L-Methionine 22.96+0.60 2.61
II;' jfjgjé?;ehydmhk’ﬁde 65.39+0.93 1.42
L-Lysine hydrochloride 183.26+16.11 8.79
L-Phenylalanine 137.81£2.15 1.56
L-Proline 744.30+119.06 16.00
L-Serine 73.94+1.86 2.52
L-Threonine 78.57+1.53 1.95
L-Tyrosine 64.70+0.59 091
L-Valine 153.80+2.84 1.85
Free amino acid 2,801.21+115.38 4.12

D RSD: relative standard deviation.
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6. MM 2t FEE9| MEZEM TI} (XTT assay)

3T3-L1 ALAGA 2] E3M3k 77 9t A 3t =&
Eo| NlzE4o v T RIT A= Fig 1a9t &
o 223 YA 2t 535 AFA AR g2
FJHRI Zpo]7} glis AL FRIEom, Al L=/
FE VA g gRlstant. whekA] ROS A &5
BF7FE 95t Al X AP 25-100 pg/mLE SFTh oH
oA oA Aj2zo] AHELS &7 A= Fig 169}
2t 25~100 pg/mL oA H4& YeflA Eorom, u
2hA B2 AFoM = A 3 =

E9 Al BS g3E S4517] f1I5to] 25~100 pg/ml &
TE olgdl A APt

AMZ9O o

o

(A) 3T3-L1 preadipocytes

120

Relative cell viability (%)

CON 25 a0 100

Brassica juncea cultivated in Jeongseon (pg/mL)

(B) Human dermal fibroblasts

120

Relative cell viability (%)

CON

25 50 100

Brassica juncea cultivated in Jeongseon (pg/mL)

Fig. 1. Effect of Brassica juncea extract cultivated in
Jeongseon on cell viability. (A) 3T3-L1 preadipocytes, (B)
human dermal fibroblasts(HDFs) cells. Results are presented
as the mean+SD of 3 independent in triplicate. Means with
different letters on the same kind of bars are significantly
different at p<0.05 by Duncan’s multiple range test.
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7. MM 2t FEEQ| MZT|8 Sits 2N

NBT assay:= NBT -&-o] AA|z E3taHy F<to]
& ROS®} HF-3-5}o dark blue formazansS: A5}, ol &
Z5to] Al Wl ROSO| B/d%s B7lske WiolH, 1
= Fig 2A%9} 2t} 3T3-L1 23t 4 ZF, A 2t F2E59
ROS A4 A A= 2RRlsh] 9J5to] A|ZE 25~100 pg/mL
o] FL& APolHA £33 FEE XPstlon, o] wf A
/3%l ROSE NBT assayE ©]-&5t0] H7istlet. G4 2t 5

]
S

A

NBT
assay

120

Relative ROS production (%)

®
Oil red o g 7 A \ //
staining w

120

Relative lipid accumulation (%)

Brassica juncea cultivated in Jeongseon (ng/mL)

Fig. 2. Effect of Brassica juncea extract cultivated in
Jeongseon on ROS production and lipid accumulation during
adipogenesis of 3T3-L1 preadipocytes. (A) ROS production,
(B) lipid accumulation. Results are presented as the mean+
SD of 3 independent in triplicate. Means with different
letters on the same kind of bars are significantly different
at p<0.05 by Duncan’s multiple range test.

CON; control, NAC; N-acetyl cysteine.

EES At ZE APLoA RLEET ROS AJ4do] <
A=s AFE 9o, 5%l 100 pg/mLoA R
of H|5 oF 23% HX ROS A3/do] AAd A ERIstA
T} 3T3-L1 Al E 835} Ao w2 A FAH=E &2l
st7] flote] FRATTE FA dMA7 = Ao g
Oil red O FMH S 0]85t0] 3T3-L1 APAE Y BEE 5
A 9] S EHst90omH, 1 A3 Fig 2B9F ok A
7 FEEE 25~100 pg/mlLe] FE= A3t FoflA HF iz
THETH AA| R 23517 Fetoll AR o] Aok A
S Helom, E35] I %0l 100 pg/mLo] LA thRF
of vl Aol oF 25% 7HgF AT AE FRISHA
ok B3} S EabolA PAE ROSO| St AHAIE U] A4
A Z29] A7t FARE S 292, o] Aik= Choi
& Kim(2014)9] A+ ZAio|A B gk ROSQ| Gt FA%
7r9] AL} FAFeH, o] AA| A E8HE S84
who] Arstd AEH A9 F7} o] S8 UEhdt

=

=y | A|-§|._I

8. H,0.2 = &
L=k=k=unl}

A 2t FEE0] HO,E FETH AR AEH A AH
A TR oM o] FEE] vX= YFE XTT assay=
SAT A3he Fig 33 2tk HEAfoMZ= | mM HOS
Ao 2H HeotA] 2 FHTE FH0R 60% JE=
A4S, S Z2] 50 uM ascorbic aicd AT
2o E80] o0% HER UER, & AEH S AT et
Wtk A4 2 2289 3925, 50 ng/ml FEolA] AEZES

2EY A0 S DFMZE

80 -

60 -

40 -

Relative cell viability (%)

20 -

0
Sample

50

100

AsA Brassicajuncea cultivated in Jeongseon (ng/mL)
()

H201
(L mdp

+ + + +

Fig. 3. Cell viability on H,O,-induced cell damage in
human dermal fibroblasts(HDFs) cell system. All values
are presented as means£SD. Bars with different letters
indicate statistically significant differences among groups at
p<0.05 by one-way ANOVA.
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A0 2 BRlo] E[9loH, 100 pg/mL o}4Fe] S
oM MEHD a7} Yett= Aoz 2]lo] H.

2 AFe A 2k AEAR0 o1& Al 7IZARE AT
284 9 G5W7RE ANSHc 34
, ARPAE, 714, BlE, R
ek HA 2o felg B4 Ak,
glucose®} fructose”} FHFE O] U= FRIstA T, F2 A
HFARS. palmitic acid(Cie), octadecenoic acid(Ciginc), Stearic
acid(Cig0)°| 3L, L S0l A palmitic acid®] $+&Fo] 714 W2
FE AT Y= A0 FRIF9Ih 74 /4L Ca
P, K, Mg, Na2 & 3}QI%|gl o, K 7} Wo| -85t 9
3, e 71 A7 TRIL e A= ShlH Tt vek
912 HEH By, By, Bs, C, E7} 750} = A0 = gl
glon], Zq vlefnle vl C2 Belsgict ofu] kAt 3
ZFo] A Lproline°| 7} W2 TS YEFN Q1L L-cystine
o] 714 AL atere UEM)QIT}. NBT assayoll Al A 2L
ATt He AYolA di2ET ROSAYFo] A==
BE Holom, 7P 5=l 100 pg/mLojA] Rt
H3] oF 23% 7} ROSAAI0] AlE AFES YeER i
ORO staininge AA|SH 23}, A 7 FE2ES 25~100 1
gmLe] Tz A3 Fof|A BT diRaiEo A S240]
Fashe AL BYon], B3] 3 SElA o] v
o Aol oF 25% A% A4 I e
tS B7Fet 23, 100 pg/ml 5%

A AZESZI} e 508 Sl 20k 2 9
2 9 o 59 N2
A ZHe] vheret A9 iZHE 248 9 A37154

Ly
FO| 2AZE B89 4 kv £g0] B Ao ARgr

B =10 20179 % AATE7]|EAE Q] 2 (C1013853-
01-01)7} =LA AL (NRF-2017R1D1A3B06028469) 2
20188 FE(TSF)Y] APo g AR ] AL (G
A+ A E-2018-0] 2 7] 235 A 2] o] FAY ALY /2 2 EAL
FAAAA)S Wol ¥ E AFE olof A=Yt
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