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oF . HZ ANSA gl st ATxr) EopAHA A 24 & (cold—pressing) Aol o
] = AAGel v&l 715 279 s &2 =2 5 e AH
d b A7 AR S oA AHJWES] HrteE, HHA|
9 g2 ho] wE YA T olgietd Bt EHEAS EAstuAt sttt olgetd BEAoeR A
AME, FAE)E AL, FEEAIL chlorophyll-A £} carotenoid &%, A4t 24, EX
HE(a, B, v, 6), @ AEA 2HE(S —sitosterol, campesterol, stigmasterol)-& A3}t
HA AJWE(DC-SUPER)S] 71K, 2, 3%l w2 A2z faa9 Mrdsts st 2l
DC-SUPER 71 2%014 &4 1A & A7 Mert oA degdor dojfnt. & dis
Higro 2 F 359 AU E(DC-SUPER, DC-A3, 9 Pl sl HA7FF 2%E 7|Eo=2 A2 AZHQ20,
40, 60, 80+) F7tell wE MALE ZARE Ayt AR 208 A RE gzt v 9=0= 5
7hotal, AME @)t (b= Fadchs A2 Edoh. TS AW E DC-SUPER 2% 371 ¥,
HES © 1 (40, 80, 1207C) Z7}of w2 MaFE ZAVSH AT}, Lk} azhke 2 HsE Holx] &9tolr} b
e F739] Faske AFE Bk 59, 92k 40ColA HAIZE 20% ool S229 At 7}
RELolEE: tRE AAENY, EFHE FFe AAS] Aashet. 28 A A247 fAR9 F
EFHE TF2 46.62mg/100geIvt, BN F F EFWEL 12.67mg/100g(202 EH), 15.31mg/
100g(402 24, 13.56mg/100g(60= )= Yehd, ¢ 50% ol A&sidtt 84 § o -EFHE
T S§-EFHES F A4V e FA, vy ) a> s -ERHES £o7 EFE] QL) SRR
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Abstract : Acid-activated clays (SUPER-DC, DC-A3, and P1) are used for the bleaching of
cold—pressed rapeseed oil. In this study we tested the bleaching performance of cold—pressed
rapeseed oil according to the different reaction time (20, 40, 60, 80 min) and temperature (40,
80, 120C). Oil color (lightness, redness, vellowness), pigments (chlorophyll A and carotenoid
content) and quality properties (fatty acid composition, tocopherols (a, B, 7, &), and plant
sterols (8 —sitosterol, campesterol, stigmasterol) content) were analyzed.

The results showed that bleaching of cold—pressed rapeseed oil with 2% acid—activated clays at
40°C for 20 min, brightness (L) increased, but redness (a) and yellowness (b) decreased. Bleaching
of cold—pressed rapeseed oil with 2% DC-SUPER at 40C removed chlorophyll A and carotenoids
pigments significantly. In addition, about 50% of total tocopherol content in cold—pressed rapeseed
oil was reduced by bleaching. Originally total tocopherol content was 46.62mg/100g in
cold—pressed rapeseed oil. But after bleaching, total tocopherol content was 12.67mg/100g (20 min
bleaching), 15.31mg/100g (40 min bleaching), and 13.56mg/100g (60 min bleaching). However
plant sterols content in cold—pressed rapeseed oil remained unchanged by bleaching. Overall,
acid—activated clays were useful for the bleaching of pigmented rapeseed oil.

Keywords : cold-pressed; rapeseed oil; oil color; tocopherol; plant sterol

1. M2 A, 7125 WA= dle] "ok 729 A
A& =7 (degumming), B4Hneutralization),
ool Hzdo uat ARRE G=eiA # 2 (bleaching), ©%(deodorization)e] 4712 &
e g2t dA=E gaeiA Al & A AE meobH, AHA SN 7P FaT &
HHE AN AAGE 4 T /AR Ys £ &E 7189 MoRA, 24 gAvt do BeE
Uk AR 2Hrele 718, 5718 & S H|&Eoto] dRtHoR MAE A|ASH=dH o]
Ezt HA 28247} 1, AAGolE dF§, A ol Fasit, GAAMES 529 g
i, ZEAR, 7HEE 5ol Aok 9E A F2Z sYs A7) SloiA BRI Rl
L Jl2 z2z580] A, Qa7 A FL E (montmorillonite) 5 HEE S4tolyp g4to
adE st Qa, drdyol vy e # 2 AbAEste]  Adteia,  HE S4NE
oltt [1]. vtz AASE o7 7}#] 3hstx]a (activated—clay) & I E(Acid-clay)gtal 2ttt
NS ABR 7|8 2o gt JoFie] 4 [9-12]. & dFolMes FAAE FA @ AL
Ao] Wy wrelEe ofzre wrh =rH2-4]. Al A2 (cold-pressing) WAOR Zf{et FAHFE
QoL Uty oz AA9QI} gREeY AT A AMJHEE o]8ste] P (bleaching)dt &, 71&
278 AEA 7180l Wit ARt FoRR|HA O AP, AN, FAE)eL =T A, 7}
FEHFol digt Aol ot et [5-71. BHXolE, EFHE(a, B, v, §), ¥ FO|E
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1. A&z

201544k -(r)riﬂ“](ﬁﬁ CEuEAE T4, A
A, W A% ¥, A5 A SANE 2 g
23% 4#FA ZF7](National ENG)9] #3-5
9l 2EE 80~85TCelA  xAHste] A9z
(cold—pressing) ®Alog zgolgct 233t A
2% S5 BAI] SI9 B 350 A

E(DC-SUPER, DC-A3(Fslzte534d) ¢ PI(H
Askeh)E olgsteit.

2.2. M2¢E |AHR 0
(Bx, MMz 9 % E)
etz a9 49 EAsH 83189 MAt=

Super color SP- 80 Colormeter(Tokyo

Denshoku Co., Japan)& ©]&3sto] ZAst9L

™, Y (lightness, L), A Z(redness, a), 8

I (yellowness, b)E =435t

23. 2223 A ¥ JIRE|0|E 24
UV-Vis Spectrophotometer(Biochrom  Libra

S22)E o]g3to] 470nm, 648nmIt 664nm THAF
oMo EFEE EAT T SE2W A9 7I2E
LolE ke AHES }Oﬂ‘:} [13].

2.4, XLt =8 22X

A4t 2L g 5060 pDE
pear—shaped flaskoll Y31, methanol(15 mL)¥}
sodium methoxide(l mL)& Y& & 100TCeolA
2A7E B RS AIATE RESES AFRoA Wt
l %, n-hexane(15 mL)>& 37} s &

Zotal AEdE HEHYSY rtaa=ntE D
JJ-1(Agllent 7890)5 ol-gsto] EAskt. A
g B A ZHEE HP—InnowaX(30m x
0.32mm x 0.25umE AH&stda, FUF 2
AAR e 200C9 250C= G}Oﬂotq °oB
25t 150CoA 18 fAE &, B 5TH
250°C 742] AFsAIFTh

2.5, ETHE M

AFAEAAATAE T A 2ol 9
25te] AloFa] A1Z2A 1.2.2.6 HEIE A
Hof o) A5t

AMES o] g AL fAfo e B 3

2.6, OIO|EAEHIE &AM

Azt ARl AEA AHES S
GC (gas chromatography, Agilent 7890A)-MS
(mass spectrometer, Agilent 5975C)& Z3}slo]
EERAT W BAT %, APt $Az
712 DB-5 cross linked 5% phenylmethyl
silicone column(J&W Scientific)® &E&(He) 7t
AF carrier2 ARESE S, split ratios 40:1

2 st

3.1, MMUE by U WSAIZ0 B2 N
ozt Rilgol S

& & 2] gl
A A E DC—SUPER_J H7FE(1~3%) ¥
A AZH1~T A7D-E 3 & zeora 94
o] MEHIE —’T\—/‘]’O}M‘:}(Fig. 1). DC-SUPER
A7V 2%9F AR AT 1XZE oAke] whgEe]
A AR GAGe] AETt PN A
oz gojAle s st (Fig. . & 23
are Aeds faae] gL AguE]
Z¥gell A #HeEe AS FASHAH.

3.2. LEME
ol = Axt
3*4 AHgE E ( UPER, DC-A3, P1)
o sl 2% A7 % AAT ATl wE
Brel), HHE@), FA=bE s
(Table 1). APgWlE H A7 202 o|FRE tf
ZF([L=65.19, b=-2.47, b=19.27) ©H] LZ
Z71ol9 T, ash bRke Fact: AT W
APEE AAZE 408 oo Ae Az
fAleel Mzt gre 2 Wsbh glglch g A
AU E 2829 A7t Z7lo e bglel A4
Ao Zpol7b UERt Aoz Hol AMHHWIE
FRY PASE i Aol Yk Ao ®

I o

o x2a xRl

EHE
Y
C-S

J> o:

=
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AH
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3.3. MHUE 0|8 XM2UE FiFe Mo
e Z=22Z AQ} FIRE|L0|E H|HE

Fig. 13} Table 12] AHAFNE Higfog iHA]
WE DC-SUPERC] Wil A7l 2%}t ¥H-g-A1%E
S 08082 1AS, ¥reen =7H40, 80,
1200) 2 MERistsE A EHTable 2).
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Fig. 1. Color change of cold—pressed rapeseed oil by bleaching with acid—activated clay according
to the amount of acid-activated clay and reaction time (rapeseed oil 50g; acid—activated
clay DC-SUPER 1~3%; reaction temp. 40C; reaction time 1~7 hour; unbleached
cold—pressed rapeseed oil was used as a control).

Table 1. Chromaticity change of cold—pressed rapeseed oil by bleaching with acid—activated clay
under different reaction time (rapeseed oil 300g, acid—activated clays 2%; reaction temp.
40°C; reaction time 20~80 min).

Activated—clay Color i 20 min 40 min 60 min 80 min
L 70.3 67.99 63.61 68.71
DC-SUPER a i -5.16 -35 -3.21 -2.81
......................................................... b .12 679 645 529
L : 69 69.27 68.48 68.75
DC-A3 a -5.09 ~4.69 -3.81 -3.63
......................................................... b ..i..193 1404 907  .823
L ©68.23 68.26 67.88 67.44
Pl a -5.06 -5.4 -4.58 -4.78
b 17.44 20.86 14.98 18.49

L : Degree of Lightness (white +100 ~ 0 black).
a : Degree of redness (red +100 ~ —80 green).
b : Degree of yellowness (yellow +70 ~ —80 blue).

Table 2. Chromaticity change of cold—pressed rapeseed oil by bleaching with acid—activated clay
under different reaction temperature (rapeseed oil 300g; acid—activated clay DC-super
2%; reaction temp. 40~120C; reaction time 20 min).

Activated—clay Temperature (C) L a b
Control 25 65.19 -2.47 19.27
40 70.30 -5.16 16.24
DC-SUPER 80 69.92 -4.07 7.18
120 69.60 -3.97 6.5

L : Degree of Lightness (white +100 ~ 0 black).
a : Degree of redness (red +100 ~ —80 green).
b : Degree of yellowness (yellow +70 ~ —80 blue).
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Table 3. Effect of cold—pressed rapeseed oil bleaching with acid—activated clay on chlorophyll A
and carotenoid contents according to the reaction temperature and time (rapeseed oil
300g; acid-activated clay DC-SUPER 2%; reaction temp. 40~1207C; reaction time

20~60 min)
Treatment Chlorophyll A (ug/mL) Carotenoid (ug/mL)
Control 1.832+0.005 16.269+0.074
20 min 0.039+0.005 2.432+0.005
40°C 40 min 0.021 0.971
60 min N.D 0.401+0.002
20 min N.D 0.417
80C 40 min N.D 0.113+£0.002
60 min N.D 0.335+0.007
20 min N.D 0.293
120C 40 min N.D 0.418+0.005
60 min N.D 0.442+0.004
N.D. : Not detected.
Lghe 2 #Jol2 Holx] ¥ofont aghe 4Z0 F&  HW  12.67mg/100g,  15.31mg/100g,
2 ZAaste AFS BT, bk 349 #Aa 13.56mg/100g2 WERom, 2 Aat Hws)
She A% wAY T oW AE gl W oF 50% ol pAsiyrh 59 BA F a-ER
stet A2z fAlfel e Mae] dgwst HE7 §-EFHES oFF A4t mie A
etol  AuEAE =AMl 98l UV-Vis Y BYa> 0 -ERHES £or A

Spectrophotometerg ©]gsote] S22d A%} 7}
EElolE dFe ZARSHHTHTable 3). 222
I ASt 7IRELo|EE WSR2 40TolA 204+
et A Al giEEe] AAEUNY, 2%7F ot
AE AAgo] @A =t 222 Mias
L3t agtoll, 7h=E|olE M= btol A=
Sg F AUATE Il 4 A Qo 14-16].

I
b

3.4, MNHE 0|2 N2 SRl YA
M2 EIWES ASY AHE HYH

o2

po

o o
Aoz fAGE AAME DC-

<L C-SUPER(Q2%)
2 2N 3 EINE FFe 24 AHE
Table 4o Yebfigict. 24 A 22902 A1
= £ EFHE 0] 46.62 mg/100ged, E
IHE HE T o«-EFHEYL y-EIHEC]
Z¥Zy 17.47 mg/100gy} 15.28 mg/100ge2 =
Al eHrElel AL, p-EREE 6 -EFHE0]
7.26 mg/100g, 6.61 mg/100g0@ WA TG
o] QST opA|Rt AMIWMER 40T 204,
404, 602 B¢ 2AE ¥, F EFNs &

N

Yy BYa w02 At d#A ik

AEY 2HES AEY Axd, s22 9 2
o HES] FQ @4 RA o]go] i, ol
A LDL Ze2HE 28 YHF= a7t
ot deA Sl A94E fARE AHER
2 & so|EAHE IS Table 5o Heh
ot EXmEe] g fgachs ez AE
4 2EE R g4 A3 3o g Watels
Zpol7F glSiet.

3.5, MMUE 0|2 X2zt FiFS
e xgah =N
AW E (DC-SUPER)Z =A%t #2942k &
Aol 2 A 24 HSEE dotRua GC £4
S P31 HFig. 2, Table 6). B A] bt
S2rot HFAIZE Wl 2 2gAE 2ol
tjze} vwa) #Wske Ho|z| ¢kotrHTable 6).

up
=
2
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Table 4. Effect of cold—pressed rapeseed oil bleaching with acid-activated clay on tocopherol

contents according to the reaction time (rapeseed oil 300g;

DC-SUPER 2%; reaction temp. 40°C; reaction time 20~60 min)

acid—activated clay

Tocopherol 40°C
(mg/100g) control 20 min 40 min 60 min
a 17.47+0.51 0.58+0.56 0.86+0.22 0.59+0.16
I&j 7.26%0.18 4.07+0.54 4.89+0.01 4.50+0.54
0% 15.28+2.85 7.24+0.60 8.74%0.14 7.68+1.64
é 6.61+0.19 0.78+0.05 0.81+0.04 0.80+0.01
Total 46.62+1.29 12.67+1.76 15.31+0.14 13.56+2.33

Table 5. Effect of cold—pressed rapeseed oil bleaching with acid—activated clay on
the

contents

according  to

react

ion

temperature

and time

(rapeseed oil

phytosterol
300g;

acid-activated clay DC-SUPER 2%; reaction temp. 40°C; reaction time 20~60 min)

Phytosterol 40°C
control - - -
(ppm) 20 min 40 min 60 min
B —sitosterol 1538+219 1582+179 1688+ 126 1641+ 144
campesterol 1188+234 1151+139 1230+51 1431+ 163
stigmasterol 79+4 75+2 77 78+2
Total 2805+457 2807+321 29944178 3149420
2l a -
a0 Oleic acid a0
o “ Linoleic acid - f
10 Palmitic acid l Linolenic acid Erusic acid 1 )\
100 Stearic acidl[ \J\ l Eicosenoic acid l w0 ; ||Il r
5: ~ l\J Kk ﬂ\ - L N s: e JI N \.__ Ao . . -
“l C ol
. [\ N (
100 | IL P w00 |
o
0 \ 50
T Jl, VA s = e }U\ A S
Fig. 2. GC Chromatogram of fatty acid compositions in bleached and unbleached cold—pressed

rapeseed oils. (A) unbleached cold—pressed rapeseed oil; (B) bleached cold—pressed rapeseed
oil at 40C for 20 min; (C) bleached cold—pressed rapeseed oil at 80°C for 20 min; (D)

bleached cold—pressed rapeseed oil at 120°C for 20 min.
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Table 6. Effect of cold—pressed rapeseed oil bleaching with acid-activated clay on fatty acid
composition (rapeseed oil 300g; activated clay DC-SUPER 2%; reaction temp. 40~12
0C; reaction time 20~60 min; unbleached cold—pressed rapeseed oil was used as a

control)
. 40°C 80°C 120C

Fatty acid control

20 min 40 min 60 min 20 min 40 min 60 min 20 min 40 min 60 min
Palmitic acid 3.55 365 351 367 360 3.66 365 3.64 364 352
Stearic acid 1.93 192 188 197 210 1.84 190 1.89 194 1.89
Oleic acid 63.39 6298 6242 6233 6147 6250 62.70 62.46 62.68 62.67
Linoleic acid 17.50 17.54 17.58 17.46 17.48 17.54 1734 17.46 1743 17.44
Linolenic acid 6.37 638 640 633 637 639 621 630 629 6.22
Eicosenoic acid 267 267 261 289 264 287 274 289 273 279
Erusic acid 467 434 490 441 555 408 461 424 444 460
ExspAHAo] 93.3~94.1%, ESAFARS 5.6~ 4. AWM E DC-SUPER(H7FF 2%) 2 ¥H&

6.1%= 74 Hojglon], 1 % Ldaiint i
dlolito] 80%014-€ AHAIska ek,

1. AW E(DC-SUPER) 71K, 2, 3%l
e Aedd aAfe waSe B
A3t A7V 2%t ARAE 1AZIA A
e gARe AETt Aol Qi
o= @ojztt.

2. & 3%0°] AME(DC-SUPER, DC-A3,
2 Pl tiall H7FF 2%E 71E22 A
AIZH20, 40, 60, 80+) F7to whel =AM 5.
St & MAE 2ARE A3l AHZAIZE 208
77 FHE 27 dib 9x(e SVt
A, HME ()9} FAZ(b)E HAashe 3
T

25 40C zAstllA BREAIZHQR0, 40, 60
Dol g A4 FARE 2T B9,
FAE diE EXEE FFE @As] Ha
stou, HSARRE 7k mE EXEE
dFe Ao dEA gk 24 A
Az AR & EIHE A
46.62mg/100ge|H, &M § F EF =S
12.67mg/100g(20% =), 15.31mg/100g
(40& =A), 13.56mg/100g(60= )=
e, oF 50% ol HASHth 24 &
a-EFHETN §-EFZO oF HdAart
e ZAL, y> B a) 6 -EFIHEY o=
L] Qlgich

AU DC-SUPER(A7I 2%) 9 wh$
25 40°C zAstllA RREAIZHQR0, 40, 60
Dol g AEAd AHE e 24 A

3} o 2 WS} glelt.

o]
a ueba] 2 AFo A AFWE o8 Aeqrzt
3. AAME DC-SUPER(E71 2%)S o]-&3} A BAA AL E RS Eelstglon,
o] HFS2 (40, 80, 120C)] we M= FFSHH o o5 T EXAEY FRFol FAa
ZARRE Adh Lgat aghke & AolE Ho gk Hf o]E Het & 4 Qe A7 Basih

A ggto, bgte F43] Fashe A
S Bk E3| HRSen 40°TCoA 208

=
& AAENIL, 2E7F FoHEeS AAEC]
1
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