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Abstract: This research was to investigate the inhibitory
effects of tyrosinase, elastase and collagenase using rapeseed
meal extract for the functional cosmetics. Gamma-tocopherol
and alpha-tocopherol contents were 304.9 and 212.2 mg/kg,
respectively. In the case of delta-tocopherol and plastochro-
manol-8, they were 12.1 and 35.7 mg/kg, respectively. The
total phenol content of methanol extract was the highest (49.6
mg/g) which was about 4.96 fold higher than that of water
extract. The maximum nitrite scavenging activities of metha-
nol and acetone extract at pH 1.2 were 85.2 and 80.1%, res-
pectively, at 8.0 mg/mL. When the extract concentration of
rapeseed meal increased upto 2.0 mg/mL, cell viabilities did
not appear to have any significant cytotoxic effect, irrespec-
tive of extracts. Tyrosinase and elastase inhibition activities
increased from 25.2 to 42.5% and 25.3 to 48.0%, respectively,
as methanol extract concentration increased from 0.5 to 1.0
mg/mL. The collagenase inhibition activities of methanol and
acetone extracts at 1.0 mg/mL were 67.2 and 68.0%, respec-
tively. These results showed that the methanol and acetone
extract of rapeseed meal can be used as a new source of func-
tional cosmetic agent.
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= Ao ARERE Al = 2011 A sl A A R4
Aot Al gre = A] Bafslto] -3k 100 g 3AF 100 mL
& 9ol 447 o] 2T FAUE AR AT

2294 388

A 200 g G Al 200 mLof] & 5 1AJZF 2t 7HE

% 2.23}0] Whatman No. 2 (USA) o] ZHA| 2 o] }&} 31 oq ol
2 80°Cof| A] 79t 5= (N-1000, EYELA, Tokyo, Japan)3-

2 1z8l0] 22 E 3882 AR2 AL,

3.ueE 388

% AHEF 200 g2 HI TS (95%) 200 mLofl Aol A 24417 &
et & &5tk & 9S Whatman No. 2 (USA) & 242
=2 01?%‘5}1 o] NG 50°Col A 7HetesE &, 54 Axste] 5
£ 289g5 AR AHESHAIT

EZ&E
A H‘f—% 200 g& OoFA|E 200 mLo|| A2 A] 24A]7HEQ &35t
g & &34l th 2592 Whatman No. 2 (USA) o 42| 2

S5 24¢

1y

0140}01 30°Cofl A Hes
= A B2 ARSI

% 5 52 Axsol

25. EXHE B4

&% 54 0.1 g& 3NAF 1 mLof| 30] 31 hydrophobic mem-
brane filter (polypropylene syringe filter; 0.2 pmx13 mm, To-
kyo, Japan)= o] 1}stF 3, 20 uLE HPLC (9100 HPLC system,
Younglin Co.)o]| 1 5}ith E42 92 u-Porasil TM 2
(3.9x300 mm, 10 um, Waters, Milford, MA, USA)2 A-85}%1
i, o] 5o B n-dl4hoto] AT 2 k-5 0] Tok-R-9H(99.8:
0.2, viv)& AHg-38lo] B 2.0 mLe £ =2 FEA|Fth ol
A AZ7] (GI321A, Agllent 110 series, Bblingen, Germany)
9] 1}AF-&- excitation 290 nm, emission 330 nmo] ¢ t}.

2.6. &Y=

F=E | mgmLE wg-&of 83A1 71 Al =9 80 uLe} Folin-
Denis reagent 80 LS &35} 357 ¥H-2-A1 71 H, 10% Na,-
CO, 80 uLE Eako] g0 4 60271 ukg-A]7] 5 450
120 uLE #35}e] 700 nmof| 4| S-33 = (Power Wave X340, BIO-
TEK, USA)S =4 Jic}.

> 7 AxFGN 5 T ARFFOR AN
th 32§t AAIS o, ek, b ES AH8 Tt

2.8. o} A Al A &3}

NaNO, (1 mM) 2 mLoj| 2} &= %0—‘1 1'mL (60 mg)& 37}
3}l o] 7]9] 0.1 N HCI & 02 M -1 AF @b g-on 8 2}85]
o] Bh-g-A 2] pHE 717} 243t v vh-&- 9 9] X F R I 5
10 mLE S}3ich. HEg-92 37°Cofl 4] TA|ZF ¥k H’l Cha HE
SN 717 | mL ] 8}aL o] 7] 9] acetic acid (2%) 5

/\] ok} naphthylamine (1%)E 1:1 B]-& 2 &g}t &9 —H
£ 7hoto] 2 29k AlA 1527 Aol A HA A7
L5 520 nmof| A &7 &= obEAN A FE ekl Th

2. I Z Q&L A
Raw 264.7 A F A M EFE 96-well plate] 8x10* cells/mL
Fo10] QSR & FE55S T HE A sto] 24
/\l 7P v oF shar w21 & A AT & MTT &9 (0.5 mg/mL)<&
A 7¥sto] 37°Col A 2417 E3F CO, W 7] ol A ¥h-3-A 71 H
5849 2ol A Hrt. o] A B H =84 2H
£ dimethylsulfoxide (DMSO)Z £+713] +5Q1 th-2, microplate
reader (TECAN Austria GmbH, Austria)E ©]-&5}] 570 nm2]
Aol A FFE=E SA o] FA SHH S 085t
/\ﬂiiﬁ 2 3ol ]_odr/}

2.10. A d A = w4y
B16/F10 melanoma Al 3 (CRL-6475M, ATCC, Manassas, VA,
USA)+ 25 mM HEPES, 25 mM sodium bicarbonate, 10% fe-
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tal bovine serum, 50 units/mL penicillin @ 100 pg/mL strepto-
mycin®] 33FE Dulbecco's modified Eagle medium (DMEM)
& kol 0 & 3}o 37°C, 5% CO, 27 9] v 7] of| A] uloF
ahsict.

211 dEd §F

353 5 10% FBS7} -6 DMEM -9 of 4] 24417} 53¢
i Fakleh. 1eja &=l 1 Mo a-MSHE A 23510
37°Cof| 4] 48A1 71 5-QF vl Fsh et v oFo] Euhal i %= phos-
phate buffered saline (PBS, 1%)=Z 33] WHE-s}o] =A|5}% ).
A 7F B u F A2 2,000 rpmof| A] SEZE A4 2 e sto] A
THE AASIL, ol 2845 YEt= debd o H3tE
o] 0 7]7] 9J5ted 1 N NaOH 200 L2 7}3}1 80°Co] A] 205
7h o] Hebd S &3] 91 96 well plateo]] 100 pLE &
73 405 nmol 4 FHEES 23] 222 WAL
) bbb = melanin 34 ) ATh4 Wstee 2 AT,

2.12. Tyrosinase &4 A 3f

96 well®]| 0.1 M sodium phosphate buffer (pH 6.8)9]] tyrosinase
(1100 units/mL, Sigma chemical Co., St Louis, MO, USA)%}
1.5 mM9] L-tyrosinaseE At 2 €2 o} 37°Cof| A 10&
S WH-3-A1 71 F ELISA microplate reader (680, Bio-rad, To-
kyo, Japan)= 475 nmo]| A &3 =5 S

2.13. Elastase &4 A 3

ZAFENS I 7t HEs 245k 0.1 mLA A g
o #sFaL, 50 mM tris-HCI buffer (pH 8.6)¢f] =<1 0.05 mL
9] elastase, pancreatic solution (Type I: From Porcine Pancreas
S, 0.6 units/mL) 8N z}7- A7}el & 7|22 50 mM
tris-HCI buffer (pH 8.6)°] =91 0.1 mL2] N-succinyl-(L-Ala)
3-p-nitroanilide (1 mg/mL)g A 7}5}lo] 3087 WHSA| 7| 1L
microplate readerE ©]-83}¢] 410 nmo| A SFEE =N
th. Elastase 274 A oll= Alz&H o] F7h-et 7 H7H-9
TEE SR YEyth

2.14. Collagenase 4 A3

HF-3-31= (.1 M Tris-HCl buffer (pH 7.5)¢]| 4 mM CaCLE &
7}5}¢], 4-phenylazobenzyl oxycarbonyl-Pro-Leu-Gly-Pro-Arg
(03 mg/mL)E =91 712N 025 mL 2 A28 0.1 mLY
&stlof 0.15 mL9] collagenase (0.2 mg/mL)E 3 7}5}o] A
Lo A 2057t "2 3 3 0.5 mL2] 6% citric acidS g o] Ht
38 A A7 F 15 mLe] ethylacetate S H7Fste] 459&

Table 1. Concentrations of tocopherol of rapeseed meal

Tocopherol Content (mg/kg)
Alpha-tocopherol 21222
Gamma-tocopherol 304.9
Delta-tocopherol 12.1
Plastochromanol-8 35.7

320 nmof| A S35 574531t Collagenase BHd A o= A
B8N 7 7 7O S E AR R e

A 49

3L EILNE

Tocopherols-&- 1 A 3FAF3HA| 2 4 BHTXE .tk 3H4ks} & 117
oF 2500 F7Fetrhal M e Qlrk. EgF 3HAEeHA] o] 9] o
% vjehgl o 2 Aje] olgh aaly] R QJopsta o 2
Qolth ERH S-S 243 A= Table 13} Zoh o g EX
| E Fof 4] gamma-tocopherol (304.9 mg/kg) ¢} alpha-toco-
pherol (212.2 mg/kg)©] 7}4 =7 Y}yl Delta-tocopherol
9 plastochromanol-8 & =+ 77} 12.1 mg/kg®} 35.7 mg/kg S
2 Yerstt}. 181 beta-tocopherol-> 73 & F R| &gkt

32. &9 &

Ao EA k= FAFSHA 9 i fio] Hsd EdolZhe
o] =5 = o] ZFefjof #His4 2HghE (phenolic compounds)of]
gt A7F bs] | ar ek [4,5] WAkTE B4ke]
H=A AJE2l cinnamic acid @ quercetin tyrosinase #] 3f|
Sh= Bab7E §lom, 539 tyrosinase /g ol |3t Al EZ U} me-
lanin & A S A17]= Be& 7HA1 AL Qokal B arskqlct
[6]. Z2l¥= StEE2 AlEA de R o] 23 thAt
AHE 9] St A ThoFek BAR R O) A S 7HH o] &
2 phenolic hydroxyl (OH)7| & 7}A] 7] wj&of Tz 4 7]
e A A= A Agsto] ksl FeF 5 ohge &
d& 2=tk A A atol] A5k A E -2 free radical
i} §h-g-sho] AbStE =) o]= A k=3t ZHo] Ht o]
3F AFSaE-S-S BF x| 31 7] 913) free radical scavenging=- ©]
Sho] A2 -39 A ulth A of A peroxy radical 53} A
-85 B8 adAE A2 radicalo] H| L4 QHY
3t AVEf 2 A H T} o] 3l free radical scavengers 3HASH
Akl skt o5 A A o] g sHgEo|rt Ee
His e 9 8 AT AR gy de A g Aol
= A7 RALEQUTh whebA] o] B3l #E ShEel Sebi
wolEut #EAl 59 Tl SH= T2 DPPH radical
27502 Ve Akl SOl AR FR AR 2
golol Qukx o2 qarel o] F7heo] ue & o o
F= Z7Hth A& o] A hydroxyl anisolZ} butylated hydro-
xyl toluene 5 A FHAFSHA 7] QL oL 0] 52 50 mg/kg/day
ol Aot A A 9 AHe] Wstr QAo 4=
ek = k= Buvk Lo WA FgAkstA o gk A7t
ol XY=L Qirk. 2 A= A 55 o] o2
% H= IS A &S] flstol R A &, g4, e,
O E& AHE ST - AEHY] &, Ao, ollshs, E oA E
FEE9 FHE FFY 2= Fig 13 2o & o= g
S sinapic acidE EEH A0 2 dlo] A5 &5

o] Zu% T W9 10.0~49.6 mg/g extractZ LEFGTH

=
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Fig. 1. Effect of extracting solvents on total phenolics in rapeseed
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[8]. f+AREre] =84 FEaolA FAs axprt war 12
gholl wisho] 7 9 erot

A A7 EE AL daskhE

o 4] = o AR Ardn Hed shekEdd
EetE o] =l Hlmal 58 TR FulE e A
2ol TR AR 23t o] = A AAEF Aol EA
st 0t lsA stbEsol v 24 S reshe Ao
2 deEY, YFHre] mEe 9 oM E FEEo Hdd
it 5 g E T 42 vlE A ZokllA 7l
A DA RA ZIA7E QAL Abs Ho] R T A A=
Ao #8750l 71t

3.2 5E

e FEES Fig 201 4k & #E2 27 ART
Fi FE F ARTFTLR AT A F2EaE
= 7= 8ol sl 242 BEA YeEb AL A & 4
& Y9l 0.1~0.19 mg/g meal 2 WERSITE 53] ol +&
SuolA deE ol A% 7MY w2 F&o] YEHT

(0.19 g/mg meal).
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Fig. 2. Effect of extractant extracting solvents on extraction yield.
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Fig. 3. Effect of rapeseed meal extract on cell viability.

o] =84 7]l MTT tetrazoliumo] A AAL- Ti=
A1 9] MTT formazan . 2 3+ A 7| = n| EZ 2| o}9]
o] &t AARI S = FEE 9 A2 AEEof 1A
obH gkt Fig. 32 Al ZAYE& 9] Aitolth. A
o Ay FEE T8 o AEle] 2.0 mgmL
o] gl Ao & UEhylth
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35.3&E pH ¥ & o} A4d A A &3}

Hrobd =491 Nenitroso 2}9HE2] A4 2] shutQl op A AL

2 mEFol7|= sht oA, F7E HIEE 4 sAE

de] d-Eo] il SAFo|U 71 AFe] HEa Hhy

oA L 013 A& A IE R AFLE T Qleh AE o] obA A
Hol| A Y EZAY (nitrosamines)2 A& A B 719 AFS
5O & AlFE Yo A Hul o} e} nitrosationo] Q1A <] 9]

Hz 1} fFAFskH, 9ol A = A ABdE 4= e [9].
P2 1 AA7F AY = =54 2ol 944 %= ©|
5HA ¥ &= hemoglobin¢] AF3}E o] methemo-
globing & A 5}o] mrethmoglobinia 51 ¢ 2% &= =
e doita HauEQloh [10]. 18 ERE §A8 2E5E
pH #i3}o] wE opA4l AA5& HE L 1 A= Fig. 4
of ettt &, WighE & obM|E FEE Y ofEAN &7
552 pH 12014 ©F7h] 2ho] = 910} 75-80% 1 912 L}
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Fig. 4. Effect of pH on nitrite scavenging activity.
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pH 1.2 4] 56.9~86.7%% LEaL, pH7} ?7}6:?01] E}E} Xd
2} A5t pH 4.20] A& 0~1.7%2 £3] apple mint2} thy-
me 227]5°] §l= A2 Uebgth 4% w4 sk
TES TRYUCR A F oplAY 27 &S oY pH =
70 Soll H 243 Ak pH 120041 71 37 Lhekst pH
6.001 4 tRE AAE ek RstA) [11,12]. A4z,

Al %2
Ao, G, 550 84 FE PG B
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o |
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6. & = g oA AA &}

%gg pH 1.20] A4 38} &5 Frof whE oA A7

a1t AESH] Yl 25 5% 0.5 mg/mLoj A4 8.0 mg/mL
7] &g ]85} é 6} Al 71 A3k Fig 5ol vrebst
ok oA AA Ak Ep, vEE Y oMM E FEES T
Aglol Frol oEH o7 Z7HYth 2557 %71 0.5 my
mLo| A 8.0 mg/mL= Fmﬂ A e FE2EY obEALA
A &= 30.5%00A 70.6%= F7HCH HH-E FEE9]
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7F3i e
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Fig. 5. Effect of rapeseed meal extract on nitrite scavenging activity.

B 93 Bt e siu ofo] aheh A4S 7w,
270, AEA, T 5o Aake S Wehd e
] 71415 melanocyte®] =A% F71E F3Ho] 919 kera-
tinocyte® AgrE| 1, mxo] b =0 g o). ey

e Wb AA A E 9] melanosome®] = A7) o A
o|F ol Xt [16]. & Aol A= debd /A :2¢] BI6/F10
melanoma cell line S 0]-8&35}o] St FEE0] AL 59
A gzl A of 0] 2= S A tslgth B16/F10 mela-
noma AJ| 3£ jj ko] A] 7]%HH A S AFL-3F 7,4\ < control 2 3}
Aot AT 2EES FEER A7AE D A o
o] A8 == 243 A= Fig. 63 o). g3 uke] 2
£2 05, 10mgmL 2 5592 A els}o] Weh 34 o1
2 gela A7) e o2 el wehd M A4 A7}
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Fig. 6. Effect of rapeseed meal extract on melanin concentration.
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3.8. Tyrosinase &4 A 3%
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Fig. 7. Effect of rapeseed meal extract on tyrosinase activity.
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