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Abstract: This research was to investigate physicochemical
properties and antioxidative activities of rapeseed meal for the
development of functional cosmetic material. Seventeen kinds
of amino acid at rapeseed meal were found and glutamic acid
concentration was significantly the highest (28.4 mg/g), fol-
lowed by glycine, proline, arginine, isoleucine, and aspartic
acid. Among various vitamins, cloline content was the high-
est (459.1 mg/kg), followed by niacin, tocopherol, and pan-
tothenic acid. Among various fatty acids of rapeseed meal,
oleic acid was the highest (36.7%), followed by linoleic acid
and linolenic acid. DPPH radical scavenging activities of
methanol and acetone extract of rapeseed meal at 2.0 mg/mL
were 80.4 and 78.9%, respectively. The methanol and ace-
tone extracts of rapeseed meal were a stable at the range of
pH 3-9 on DPPH radical scavenging activity. The maximum
reducing powers of methanol and acetone extract of rapeseed
meal at 4.0 mg/mL were 0.7 and 0.68 OD 700 nm, respec-
tively. The maximum superoxide inhibition activities of hot
water, acetone, and methanol extract of rapeseed meal were
70.2,75.2, and 81.4%, respectively. These results showed that
the methanol and acetone extract of rapeseed meal can be
used as a new source of functional cosmetic material.

Keywords: Rapeseed Meal, Nutritional Value, Antioxidant Acti-
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7] 91319 catalase, superoxide dismutase, glutathione &
FALS] B J_S‘ﬂr ascorbate, a-tocopherol, glutathione 5 2] 3+
S48 AAFStTE [1]. 359 superoxide dismutase
(SOD) ¥ = Ui SOD¢| &9J )| A A ¥ H,0,+= peroxidasel}
catalase®] o|3}o] Fafjst & EALQ} AFARRLZ M A A A
a2 R E YA E HEdhs 7|5 o2 g A ek 7
573 0] 73t hydroxy radical /& o8l 282 5t
A o A o5 w3 RS 913t v S a2 S
Y A=A AREE 01 it} [2]. SOD= Attt &
=9 A71e EA Yol EAot= B a4 Fofita
£ AAstE 92 5HA =1 phytochemicalof £5h= =4
o] SOD&} AL &ah2 3¢ superoxide radical®] HH-S-%
oA 5to] WA E Hogit) [3,4]. AlEA o] EA5t= f%
A2 AE, 9oFE, §} FEARY Soll de o] &EaL
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o o, 73} 2| 4 of W2 phenoli] 3}F3F
£, flavone -,TEZﬂ tocophenol ascorbic acid, seleniumi} ZF
< Akt EA Ao AbsHE A A7 AV A 5 e
Sh Ao = F Q37 TS et [5]. A WollA oA A
AbS Q13E As} 3 Fofl A S Aol A H
o] & B4t A W AA A ofsf thFE A EE A
B eqhA o R SAgAAT) TRk o R WA R AL wH A o
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= B 4kaTE A E o] fHARSE Rbol A o] ol AR ZF 3 & &SI 2595 whatman No. 2 (USA) o] 22| =

% Agko] gielo] Btk [6]. TR AE oA A2 A7ke]  ofjato] 30°Col A ZRRPEE T B4 AZele] 22E 2 g

Aol ujet Aofupiz Halg skt o] olgh aom  ARE ALY,

AR A4} 915D Seklal Aot aee) A2 e

Fhao] AohElo] 7 Rerela 3 wgaro] WolX W BN 25 UUAE &

FE A o] dojuA Hrt[7]. | Re8HE A AAIZ] A 0. A C. ] [10]0]] 3he] 2H-& 105°Col| A A7td

2 el lsh7) sl A ) e ohieh s el el skl A2, ZEMAE micokekahid] ol o] bt

S £ A LS BEHOZ AAT & AP AaAS 6255 Fotol ZeAR sy, %

A FARSE PO A A o] éﬁo}l’%- A9 soxhlet3=E 1], 3] 550°C 2]8h 0 2 24 0}‘2"13—’,
32 (Brassica napus napobrassica y= 4 A}5}1} (Brassicaceae) — EF53HE2 1000 4] =8, 22l 224k 4 3] Beko- 7

off &5tei, Atk of 2 AL, ol Sol A chFo e Al sto] Lhek et

B3 Qi 54 2ol Flol A AFE A3

A o A e = AL Q= T 83 A EAYelt &9 A=
Ao e HE (A, AKX, A= A A
doll A7 gA o= &g o 4= Q= oy A Z=oly =
TAZEE 7|52 #A o] &3t= 74| Z&=F shtoltt. =
Woll A= o]t AN 2 B E FA/-5 Aatstal §lom
2T FANG ES 2 dEE %L%—?& Aol 2] E=
A | A Z A vho] @ T A A Ak gt A7 3y E
WA Hot A A Q &80 2 8] Ihqlo] of 2] Fofe] Y5 E
AT} [8, 9] Ly S o] A EEE o] &5t Akt
I3F A= o} A uu] 3t A A o]}
2hA 2 AoA s FANERE FARE B4atste
g Fol A FAEE S A ww de= g
s17] 1%t 712 A=A f-AERY] ARk R AT ol
& 2719 9%t kst A& A ESH T

1y oo &

2R 93y

21 A=
B AP o] A3 AR 20119 A s ol A A3 -4
“‘ P AlFRe ZA] Bajsto] S 100 g7 AL 100

2 Jo] 2447 Tel BT S AL AR ALg ATt

2.9 388

B Ak 200 g2 A A4 200 mLo|| 38 T 14 7F B9k 7hd
3lo] F2%3}o] whatman No. 2 (USA) o] 1}2] 2 o] 15} 11 of
NS 80°CoY| A] 73t %2 (N-1000, EYELA, Tokyo, Japan) <,
52 Ax5te] 22538 g AR E AE8S T

3.Re 258
% Ak 200 g B (95%) 200 mLo] Ao 4 244 7F &
3t ¥ 25349t} 2% 91 Whatman No. 2 (USA) o] 7}
& ojuata ofofS S0°Col A S F, BA A% Ftol
222895 AR AET

24.0lN|E 328
FAHF 200 g& obAIE 200 mLof| A 2of| A 24A| HE Rt Eok

2.6. ofu] =4k £4

ool A 0.5 g3k HCI(6N) 3 mLE F5ko] &7]skal
121°Cof| Af 24A]7H5QE 7k s Al 2Tk BE o i 5 g-o =
rotary vacuum evaporator= 7%t 555319 sodium phosphate
buffer (pH 7.0)0.2 10 mLE A&3 & 1 mL2 &1
membrane filter (0.2 uM)Z2 o] }5t t}-2 ofn| Ak A} 5 E A
7] (Biochrom 20, pharmacia biotech; buffer solution: sodium
phosphate buffer (pH 7.0); reagent: ninhydrine) = 4] 5}93 t}.

7. #2F £4
B A7 Bersaze] §A 1 gat o g (80%) S0 mLE
Fslo] 75°Col Al SA|7F 7}E3%t thS whatman filter paper
(No. 2)& o] }3}a1 o] 942 rotary vacuum evaporatorof| A 7+
YE55e T 10 uL=E 4 -8-5hof o] A ZutE 1 7] (Model:
Dionex 600 Ion chromatography, Colum: carbo PacTM- PA10
analytical, carbo pacTM- PA10; Guard: carboPac™-PA10,
4 x 50 mm; Eluent; 18 mM NaOH /1L; flow rate; 1.0 mL/min;

detection; ED50 intergrated amperometry) & 5 5} 3 ).

2.8 AAt £4

A8 5 ¢& warming blender2 #2313} S S22 XL &
10 mLo} i ¥H-& 20 mL& 7}shal 227t o+ 2 3t §r SEREX
& 10 mLZ 7}e] 3027t RARAI ZL T o 1} 3 3027t W2 ‘l
o b2 ASe AASHL F4 NaSO.E 7}0P°1 =Rl
rotary vacuum evaporator= 7F¢; %235t th 29 100 mgS
Fotel 720 5 mLoj| -§38A]17]1L BF;-MeOHS = | 2 5}
3}o] gas chromatography (GLC Shimadzu Co., JAPAN; SP™-
2560 capillary colum (100 mm length x 0.25 mm i.d. x 0.25
pm film thickness); column temp:170°C (5 min) to 250°C (10
min) at 4°C/ min; injector temp: 230°C; detector temp: FID

270°C; split ratio: 1 : 50)= EA4]35}4ch.

2.9. vghel &4

S A7 ZataTgo] SAuF0.5 g Y ofeke S mLE 7}6}
o] 80°Co| A} 1057k 7}& 3k th-& KOH (50%) 0.25 mL-& A
7Vela 2087 1) & 222224 mLe} SAF S mLE 7}014
1,150 x gofl A 2087 4l &2 st it e S we 5 9
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AF40 mLE b5k A44E sto] A oE Beldohe &
F8 7he 1087097 F 5152 AA S o] 34
3 4% 5 AGAS Golo] T4 NaSO,Z 7H) st
rotary vacuum evaporator= 3 mL7}Z] 3¢} 235t & HPLC
(Shimadzu SCL-10avp, Shim-pack GLC-ODS(M)25 cm; eluent:
acetonitrile:isopropanol = 95:5; flow rate: 1 pwL/min; detection:
retinol:SPD-10A (UV-VIS detector 254 nm)2 H|E}Y S-S
ek

2.10. 714 B4

S Az Sk Ao A 0.5 g} HAF (20%) 10 mL 2
HCIO, (60%) 3 mLE 7}sto] F=rgsf A wfj742] 7k & A4k
(0.5 )22 50 mLz F-Es3iry. FAF=E &8N
Eskal B vialo] 8 mLA] F3}o] EFEH O 5131
P2EE AA (0.5 M) AH83}92 1 atomic absorption
spectrophotometer (A4-6501GS, SHIMADZU)-Z o] -&35}o] B
Asrot.

2.11. 413 84 §3

DPPH 2}t]Zh 47|22 Blois B [111 ot ¥ 5t
SASTh $AY 222 100 uLE B8R 7 sz
ZA5 gHof 1.5%x 10 M2 1,1-diphenyl-2-picrylhydrazyl
(DPPH)S} o 6h&-& g4 7hahsich. 1027F gt
37°Co A 3087t WA 3E & microplate readers ©]-8-3}1¢]
515 nmoj| A SF =5 =AY i 2 eFE-LS L-ascorbic
acid AMEeLolch. FAkS B Il A2 S Bl A 9 o
2e] Fapwotumetol T2 Ly gk 2t A 2o
o}t DPPH Free Radical 4 752 =45} %ith.

DPPH (% ) = (A —B)/(A) x 100
A: Absorbance of the control
B: Absorbance of the sample

2.12. 899 &3

2H S Oyaizu] W9 [12]0]] whef S48l o,
=30 gt A o] 29 Y& St Aot Ak S5
£ (0.2 M, pH 6.6) 1 mLoj| F-28F &5 1 mLe} potassium
ferricyanide (1%) 1 mL-& 7}3}a o] &3HE2- 50°Co)| 4] 205
ZHWEE-& A17] &, trichloroacetic acid (10%) 1 mL-& g ¢t
Hkgo] B EFES 12,000 rpmof A H4lE-2] shof A2
Aeol I mLet 254 1 mLE Y11 ¥544 (0.1%) 0.1 mLE
7¥eto] 700 nmol A FHES et

2.13. Superoxide QA ¥4 &3

Superoxide anion 4~ &2 PMS/NADH system2 ©|-8-3}
o] A4 ¥ superoxide anion?] %2 NBT S+ # © 2 517 nm
ol A ZHFHALE [13]. WS 2 §Aut 2 50 Lol
125 uM NADH®} 63 uM] NBTZ PBS (pH 8.4) 150 pLoj
ZF &3ot 3 8 uM 2] PMS 100 uL-& % 7}5}¢] superoxide A3

S Fx3F 3Tt Superoxide anion 47 842 747} YA
superoxide?] FFEE A RF 7181A| oF2 ti 22k vl

o] A TA = (%)= LEFH L

e )

3.4 83

3.1. gukg 8

FAN S st AAS A A F 4k o] -&afo] A
AEZ AAT & FAENS Az oo AR FAEe
Ak A= Fig. 13 2o} f-4 4 Q] =82 10.1%% 1L 25
W2 W 2 AHRS Zh2F 20.1%9} 42.9%2 LRt Ashel
ct4=3}E (carbohydrate)2 22} 6.7%2} 23.9% LEFSITH 1
o FAEe] a2 40.5%0] 1AL, o] AL AR E ot
T oF 2.08) F7Fekodtt. ghershE-2 38.9%0] %10, o] A
SAMBTE 16w 271 SHT o= G A AR A
Aol oI5t % Avbe ALZET.

3.2. §-8) ofm) At
SAIe] 8] oful Al 24E Fig. 20} 2rf. BAG A
17%9] of]iedlS 3T lom B ofulidt ST

Carbohydrate

Ash & Rapeseed meal
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Fig. 1. Proximate composition of rapeseed and rapeseed meal.

Tyrosine
Proline
Alanine
Arginine
Histidine
Cysteine
Glycine
Serine
Glutamic acid
Aspartic acid
Lysine
Phenylalanine
Leucine
Isoleucine
Methionine
Valine
Threonine

0 10 20 30

Concentration (mg/g)

Fig. 2. Amino acid composition of rapeseed meal.
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(23.5 mg/g)+ isoleucine (7.5 mg/g) > threonine (4.5 mg/g) >
leucine (3.5 mg/g) > phenylalanine (3.4mg/g) > valine (2.5 mg/g),
Lysine (1.2 mg/g) > Methionine (1.0 mg/g) <= ©]¢ich. 184

2 ofu| - At 5=+ glutamic acid 5 =7} 28.4 mg/g= 714+
=%k glycine (17.2 mg/g) > proline (11.5 mg/g) > arginine
(10.2 mg/g) > aspartic acid (6.0 mg/g) > histidine (4.2 mg/g) >
alanine (1.2 mg/g) > serine (1.1 mg/g) > cysteine (1.0 mg/g) >
tyrosine (0.2 mg/g)s=C 2 LEF T QL 5 ofw|leAtol] T
gt g o] Ab H]E-2- 20%0] STt

3.3. %89

Fig. 3= FA8He] e 249 Aot o [ &
o A sucroses =7} 5.38%= 717} =9kl arabinose (0.71%)
> raffinose (0.45%) > glucose (0.34%) > fructose (0.21%)=2
= vehe}.

34. 94|

Table 12 fAute] Wy 249 Aitolw Z& ol
0.70%= 7H = A Urek L, 912 0.62% 2. 2 Z, wpoLy|
%9 AL 03-04%H ek 22y 3 g4, JEEQ
8- 0.15% of st & Wepytth. B3k -2, A, Y3t 2 H
dl, ofde) 5= obF W FER AE H3l Kim &
[14]2 f-Aate] obad faure] vjd|e a2 9101 0.63%

Arabinose
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Fig. 3. Free sugar composition of rapeseed meal.

Table 1. Mineral composition of rapeseed meal

Mineral Concentration
Ca (%) 0.34
P (%) 0.62
Na (%) 0.02
CI (%) 0.10
K (%) 0.70
S (%) 0.15
Mg (%) 0.30
Cu (mg/kg) 5.10
Fe (mg/kg) 48.40
Mn (mg/kg) 15.20
Mo (mg/kg) 2.10
Zn (mg/kg) 35.61

Table 2. Vitamin concentration of rapeseed meal

Vitamin Concentration (mg/kg)

Choline 459.11

Niacin 130.23
Tocopherol 25.61
Pantothenic acid 8.43
Pyridoxine 6.83
Riboflavin 421
Thiamin 3.82
Biotin 1.04
Folic acid 0.50

2 714 ok 4 B0l 030%0.2 The 7] Lhehgtt
BV

T HT ek o Tu4-S 026%0] 40 ofel, w7k, e,
M52 0.08% 0|5} Rt 1 Fck e ut 1y
& 9 24r9) Fere) Ao okzk Qo 2E W <le) g
& 70 w2 sk hebgrh ol 8§ Aol £ 9 A
=9 Ajoleta A= Hrt.

3.5. vjg}lql

Table 2= $-4j2te] u]epRl 2 4e] ATpolc}, ofe] uleyl %
o A choline®] ‘& %=7} 459.1 mgkgl 2 7} =93l niacin
(130.2 mg/kg) > tocopherol (25.6 mg/kg) > pantothenic acid
(8.4 mg/kg) > pyridoxine (6.8 mg/kg) > riboflavin (4.2 mg/kg) >
thiamin (3.8 mg/kg) > biotin (1.0 mg/kg) > folic acid (0.5 mg/kg)

&0 ey,

3.6. A WAL

A O] A ARE A 3E A 3= Table 33 2o, sZ3pA]H)
Al (saturated fatty acids, SFA) -2 5.2%0]|1L 1 5o A
palmitic acid (3.1%)%9} stearic acid (1.0%)°] 7} =4 YEt
% © ™, arachidic acid, behenic acid 2! heptadecanoic acid &&=
= 0.2-0.5%2] HZ et myristic acid, pentadecanoic
acid ¥ Lignoceric acid= 0.1%9°]3} 2 YEl T THEEZS}HA]
1AL (monounsaturated fatty acid, MUFA) 2352 40.6%% Lt
Bkl 71 Zof| A Oleic acid (36.7%)°] 74 =4 UEtLS
™, eicosenoic acide} erucic acid FE== 1.2-2.3%2] Y=
LFEFGET}. Palmitoleic acid 2 nervonic acid 5=+ 0.2%°]3}
2 yergth 23X (polyunsaturated fatty acid,
PUFA) 252 36.1%& ~1 %ol A linoleic acid (16.2%)°] 7}
A} teotom, 71 thS 0 & linolenic acid (15.8%)% LFEFLHTY.
Z1& 1} eicosadienoic acid ¥ docosadienoic acid == 0.1%
o8& LeFTh PUFA/SFA H|-2-2 6.94%% 12 MUFA/SFA
9 PUFA/MUFA H|&2 717 7.8%%} 0.98%% Tt 181}
PUFA + MUFA/SFA H]-&-2 14.55%%t}. Kim 5 [14]2 &
Aero] wholA G-2juke] A HFAFSHEELS oleic acid, linoleic
acid, 2 linolenic acid =X 7} 24.6%, 10.6%, 9.3%= Z+z+ U}
Ebytthar B 37 30 31 eicosenoic acid ¥ erucic acid?] &=F 7
L 717 5%9} 15.5%% X 11 gi=14], £3] eicosenoic acid
% erucic acid®] gHFo] A= At &7t 9lom o=
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Table 3. Fatty acid composition of rapeseed meal

Fatty acid Concentration (Relative, %)

Myristic acid 0.13
Pentadecanoic acid 0.02
Palmitic acid 3.14
Heptadecanoic acid 0.21
Stearic acid 1.03
Arachidic acid 0.50
Behenic acid 0.23
Lignoceric acid 0.14
Palmitoleic acid 0.21
Oleic acid 36.73
Eicosenoic acid 2.34
Erucic acid 1.20
Nervonic acid 0.23
Linoleic acid 16.21
Eicosadienoic acid 0.14

Docosadienoic acid 0.01
Linolenic acid 15.83

Al BZEE] Zpolof 7]]1gt A

3.7. DPPH radical £ A%
il

A4 o] WAkt 3y F whEol Rl et of, W As 5
T 22 w2 AYS fuety, QA =3HE XAt
[15]. HAEe e e atga 9 St et 52 ol
gt gt zol =A4E Fofsto] e dS FUAIT AL A4
o 2y A A ASHE o)At 4= Qe DPPHE 313ty &

A ZA419] radical 2 free radical®] QH43tE E&o|c}. wet
Al HF-S- 2= DPPHY] A= free radical®] A7 Wh-g-o] 713}
= & AL XA TR 27|RES-9] A =
4= it} DPPHE: free radical S 7}A| 11 Q)= =&
A 515-520 nm RO A Mo FF=E 7HAH 9
o] 9l EAI} vhH HAE Ho]FH radicalo]
g =), o]2]3t DPPH:= dioxaneo| Y CCLL} 7
Grfoll A= 2}, 32} Ak} Hkg-o] dojutr] & )
DPPHO] A4 YA} alcoholof| = =4~ Asto] F AL 7]
o] alcohol-&-% jof| A= Bl A AL} [16]. 24}
=0 Hitsta vtE drotR 7] 918 DPPH 2tz 47
A 1 71 A= Fig. 49F Zrch DPPH o)zt 4 A%
29 Fkof 22t vle Gl B8] A FEE T
_‘—E7} 0.5 mg/mLoj| A 4.0 mg/mL2 7} & 7% DPPH radical
275 20.1%0 4 70.3%= F7sHth v 5= 5
L7} 8.0mg/mLo ol A= 57t A gttt vghE: & &
%7} 0.5 mg/mLojA] 2.0 mgmLZE %7} & 7 < DPPH
m&ﬂiﬂ%&ﬂm%ﬂﬁﬁm%i%ﬁ}Hﬁk%%%
57} 4.0 mgimLo| 4o A1 27} SHRIESkTE o B 22
ALE= %71 0.5 mg/mLoA] 2.0 mgmLzE =7} & 74
DPPH radical 4~ 752 25.7%°)| A 78.9%= =7} 3} th.
=5 5571 4.0 mgmLo ol A= F7F 5HA] gttt &
E-219] ascorbic acid 1.0 mg/mLoj| A= DPPH radical 475
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Fig. 4. Effect of extract extraction on scavenging activity of DPPH
radical.

2 98.8%= LERT. AU vjghe FE5(2.0 mgmL)
5"! O E 2ZE(2.0 mgmL)e] FAIs} A= BREA
(1.0 mg/mL)o]| ]34 oF 81.4%2} 79.8% 2 LHE} T} o]
2ot At FAE HEE 9 obN E FEE P4k a3t
o] 9lo] SAE P72 7|7} vk Abz "ok

3.8. pH W 8}of| w8 F4t3} &3}

9] 7hEAlE Al 2ol pHe 48 40 83 9=
o)Ak 53] T o] ol W FE5fol S v A0,
H40 YAOIE o] ek BT ARA W Az A
© QRS U A QHEA|OP A A 40) A9 ARl 4 A4 E
£ A 5 el A7kl e g ow v
she A4S 744 3 glek [17] aheba] A9 GaekA S 712
A0 483 ujol= A8 AR pH} 12 Fofof Fhek.
Fig. 5= pH #sfol B2 et 2380| aks} aajolch,
ZFE5E 555 2.0 mg/mLoj A pH 3-111H 9] of| 4] DPPH radical
2% =4 3t} methanol ¥ acetone+&5 2] pH 3-9
H9]oll Al QHA g A7 e Th e pH 99 A 112 5
kel

o

7} 8 7% @Akl A= oF 40-50%7F Ak ¢ 2%
=9 79-oltk, pH 304 gt Bih= oF 40% HaRaL
2 pH 5-9 o A= gt
AR A Ere] g

EREIRBISIS RN

EFe Ul ol | E 2220 ATl 4 AF

120
£
= 100 -'4|____—-ﬂ=—__:-—“~
E T =
® /
=
g7 % \\
sz
=
3% & ’
= —4—Hot water extract \\.
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5L a0 - act \
= v
= Acetone extract
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s
v

0 T

3 5 7 9 11
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Fig. 5. Effect of pH on the stability of antioxidant activity.
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o] A= ob A gl 31 &v}e] Abejof A= Beld o Ao & 1 120

ERRlT). o] A= 2 oflghe FEECI pH3, 5, 7 H 9= A 100

2]st 23}, DPPH 2tt|Z 47 &4 9] ol—;fl-pj ;g 14 74 /

== 9"1:‘
stRom [18]. & W F+&=2pH3,5,7,9 % 112 A
2] A] pH 99} 11 A 2] -0l A 2| A Ake}7E 41 =] Qi etal Bl
g Ao} )23t A FE e 2l [19]. E3E Koo 5 [20]
o] Aol A A AEE<] sl porphyrano] &Zbe] A2
Al ZAb719] ol fhashthal Hal shoict. o9} o]
dAR AN GAket B Hae 27 FAtet 5
Fote = FA77E de] A2 ol Haskd
= AL 2 Atrd w2k Y FE2ES 7154
S & Abol A8 Al e A= 7 st
ol FZ AR AmHH.

gty 24 oo 45 ASSHAU A YA E ¥
ojgto 2 x] g4 4haE 3t sto] At} 52 s A
© 2 A WA= IAkEkE = BHEE AEA e AR
A0 & Jhg oto] IHAbskE P o2 A A
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Fig. 6. Effect of extract concentration on reducing power.
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Fig. 7. Effect of extract concentration on superoxide inhibition.
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