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Abstract

Rapeseed (Brassica napus L.) oil is mostly refined oil (RO). However, with increasing interest in health, the consumption of
cold-pressed oil (CPO) without chemical refining is increasing in Korea. In this study, quality characteristics of CPO from rapeseed
varieties ‘Jungmo7001°, ‘Jungmo7002’, ‘Jungmo7003’,and ‘Yuryeo’were evaluated and compared with RO, a commercial product.
L-value and a-value were lower while b-value was significantly higher for CPO than those for RO. Analysis of fatty acid compositions
of each oil revealed that CPO from “Yuryeo’contained the highest oleic acid at 74%. Analyses of contents of bioactive compounds
in CPOs and RO revealed that contents of tocopherol, (-carotene, and canolol were the highest in CPOs from ‘Jungmo7003’,
‘Jungmo7002’, and ‘Jungmo7001’at 55.5, 0.3, and 0.2 mg/100 g, respectively. In addition, CPOs contained higher contents of bioactive
compounds than RO, suggesting that CPO could provide health benefits. The induction period of CPOs measured using Rancimat
were 9~52% longer than that for RO, indicating that CPOs had a higher oxidative stability under given conditions. These results
could be used to obtain basic data on quality of domestic rapeseed varieties.
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A (Brassica napus Ly= AR SHlof| &£51= 252 A& (Azadmard-Damirchi 5 2010; Chew SC 2020).

F Aol a7t A F shuolw, A AA A=A w4 oA Al =20 s ot /A E3501 4=
ARIA Al B TR Bl ARl g A Uk SRT70002 dR2ES ERRA Ol Bl 2ol

(FAO 2017). #Alfr= ZSPAIRMtel i, &3 <A4iHoleic oF Levl| =7] WiZo] G2z AASIthKim 5 2014). vt
acid, C18:1) 59| EZSFAFA0] 90% o|F 22 YthAn 5 VAR ‘FR7002°= HE2EF HiH] skz7]0] %ol LA
2023). FAFE XY F FHLHES AUE-F Aoz Jfofste B4 HE7] mieel et L=t #
AaHES B AEE 489 fde A2AE ¢ CHKim 5 2015). “F17003°2] 73-F-, @A 3Lo] mv] ti2F
(Baxheinrich 5 2012). B&0], 2H1E 9 EFvls 52 tF  JHO 23 2] A77F oF 1.2¥] Fke 7] 2] F@
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g2 AWE ArkKim 5 2016). BTG o) 2185 A
£ BEOR 8 AYHo] £ BF AV} A2
AthJeong 5 2024). 18} thfst 4 EES
S9E 4840 BABY AP FEF 4o
Het 4 FARRE A8 K-S AoH 7
Y=T AA, U 2F L /1S A 5 ol wAS
0]'er(Matthaus B 2012). AA|(refining) T oll= Gtz o
A (degumming), % -SHneutralization), 28 (bleaching) 2
(dendorization®] 92541 11o] ST, BAL 2B
g—c}j— /KJH.Q_ 11]7{ oloi/yq /L],QL_?'__,] 717?%4 . 7].‘:14 _E_/lg%
AT 2 ok, B4 % 7170 §-83 HRE] T 44
S ojE EALATA Sol FHT  UckSvdlowska-
Czerniak 5 2008; Lamas 5 2016; Gharby S 2022). 2 =]
oAl QHAE HAZ] B BAlo] ol o] wiet YAE A
A5 A LA S92 AP S5 Ak T
U ARl A2 o] me B 9 Qe S of

Emﬂl—mushrio

3 gust pEstog vy A7tk wasi,
webd B ATelAE Sl $4E 455 tyos

ALQEAY A4 24, REHE Y L ABHIY 5
o FASHES FHToH, AFo] B AR v]
@ato] F 47 H8H SAL 9ot 71 2A4RE BT

A 59t

V=R
1. A=
B2 AFofMEs 5235 IS4 FaeY vlo] o]

AEAFLoNAN S EFS TR0, FR7002°, ‘FH
7003’ 2 Q5 o]&3}HTHKim 5 2014; Kim 5 2015;
Kim 5 2016; Jeong 5 2024). 2021 109 S JJ]-—‘~0]-0=]
2022?_1 647 et TAS A d A & APRE AR
Skt 7 R BT 100 g9 S-S JAg 4] 4
B 2771 (Korea-pack, Korea)= 2H-7-9] 7k glo] 273+
THA 2423, cold-pressed oil; CPO). 272 AMESH 7=
RS ASURS el P 3 AT TG0 4F
o F-&5+= AFES Fulste] o] &5k, F5E A=Y
Z--eF 2517 918l A A|-R-(refined oil; RO)Z 7|5t

2. Mz =X

B89 ML E 24517 98 L= A|(CM-5, Konica
Minolta, Tokyo, Japan)E ARESIA, HX(L-value), ZAHT
(a-value) 5 A (b-value)= LHEF 3 ‘3} 2 oie] E59
A2U2HF] MIHAE)E th3dt 22 A 02 A4St
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AE=\(L—L)*+ +(b—1b,)*

(a—a,)?
3. A} & 99T} =X
a7t 55 ALUARY W 2 0TS 4%

SAMFDS 2021)°] &sto] S4sA. A7k= 715 5 gol

ether : ethanol(3:2, v/v) 38N 100 mLS 7]-’8}0% o] &

1% phenolphtalein 342 X|A|QF0 2 H 7|5} 11 A

o] & wj7}4] 0.1 N KOH ofet-24 foloz A}t
QQEYH= 71E 0.2 g chloroform 25 mLo| 835t &

Wijs solution 25 mL-S 7}5F0] UAofA 3087F ¥FSA|ZA T

1 N potassium iodine & 20 mLY} $F4 100 mLE ¥

T 1% starch -B4€ A|Ajeko.2 Arlelol B4l 2 vz

Z] 0.01 N sodium thiosulfate 340 2 A5} T},

4. K|HHAF XM B

Ol—- O ——

izt 9 58 A2UEFE 100 pL F5ko] sodium
methoxide 30 wt% solution 1 mLI} methanol 15 mL< 7}5F &
AHHAke] wdskE 915 80°ColA 241%F BHEAIZ T Ad-20
Al BZFSE T n-hexane 15 mLE 7ol A fatty acid
methyl esters(FAMEs)E 25191, A5%-E 0.2 um PTFE
syringe filter® o]}t & EAof 0]-85}%th(Lee 5 2014). A
AL ZAJ2 gas chromatograph(7890A, Agilent Technologies,
Santa Clara, CA USA)Z £-435}9111, 7&7]+= flame ionization
detector(FID; Agilent Technologies)Z S} th &40 AR5t
AP HP-INNOWAX(30 mx0.32 mmx0.25 um, Agilent
Technologies)o|™, F+YJF} A&7 2E= 7t 200CL}
250CE ATt QE =& 140TCoA 187 |-AI5HL
B 60K ASAA 250COIA S RAFER 5o
SRRy 2 ALY BRE AZS Belstel 2t
peake] WS 4THel MELE HEPRIH

2 a2 2
iz

d A2t
1

M

HI

o) B B R4S 9
¢S A US| AZdlo] 2-propanol 1 mLoj
S, 0.2 um PTFE syringe filter2 o]3}3t & £4-8
A B2 AFR-59 tH(Gliszezynska-Swiglo & Sikorska 2004).
BrIRE e el o) U vrson &
£ 9 2435} tHHwang 5 2019). 7]E 1 gof| 3% pyrogallol
28 10 mLY} 60% KOH 8¢ 2 mL& 73t & 70C
4o ol 3087 A Hlsstolh e Wk
71 & 2.25% NaCl €9 10 mL¥} n-hexane : ethyl acetate
©O:1, i) EEEY 15 mLS Zhstol AFstect Held 4%
B %5} 1L n-hexane : ethyl acetate Z3H-8 M-S S 7|59

=
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L FET 82 AAYEFT S ethanol
2774 51418l 0.2 um PTFE syringe filter® o] 743t
O

o0 22 39ict.
g AFS Yu 5D FHS AR Al B4

S5 4.200xgo] Al 2587 PRI, A5 AL F5to]
0.2 um PTFE syringe filter= o 1}3F & F-A40f] ARSI 7]
£9] 715X E SRS high performance liquid chromatograph
(HPLC; Agilent 1200, Agilent Technologies)S ©|-&5}o] EA]
stglom, Zh #4231 Table 13} At

6. AlsjorEA B4

HAGot B ALY o) sk vng 9
3] Rancimat(893 biodiesel, Metrohm, Switzerland)S ©]-8-5}0]
A A¥SHAIRL F 4RI 7] ZH(induction periodyS 578 5H3
t}. Z}Z}+9] 7]&-2 reaction vesselof| 1.5 g F5to] 100TC 71

= A F5E A2ARRe 454 Bl 173

9 20 Lhe] 37| FYste] AekE fFrstlth. 4ekke 5
AR, dosto] =R 59 TAo whE measuring vessel U
ZRse] AEE WIS 2got0] ABHEES 1712 AN
o, HE Ago] tisto] 33] BHE ST P o ® LE
i At

7. SHES

ey |

H o3310] A3 Restudio(ver. 1. 3. 1093y o]-&3lo] &
A AR, Z B4 o] Hatol tiek ANOVA 24
=

3 7t 5 YA % (Duncan's multiple range test) S 435}
Aot
Z3t o o
1. B5Y N2eRO| ME HiR
2 &4 |4 455 <FH7001°, FH7002°, S H7003°

Table 1. The analytical conditions of HPLC for [B-carotene and tocopherol in rapeseed oils

Bioactive compounds Parameters Conditions
Mobile phase Acetonitrile-methanol (5:5, v/v)
Flow rate 1 mL/min
X
Column p—bondasingfgygucaﬁ S)l?lmlns iz?iliosmmn?,) 10 um)
Tocopherol Oven temp. 30C
Injection vol. 20 pL
Detector Flouorescence detector (1260, Agilent Technologies)
Wavelength Excitation 295 nm, Emission 325 nm
Mobile phase Acetonitrile-methanol-dichloromethane (6:1:3, v/v)
Flow rate 0.6 mL/min
Column Capcell Pak C18 UC120 (4.6x150 mm, 5 um)
G-carotene Oven temp. 40T
Injection vol. 20 pL
Detector UV detector (1260, Agilent Technologies)
Wavelength 450 nm
Sol. A: 0.2% acetic acid (v/v), Sol. B: Methanol
Mobile phase Gradient: Sol. B 50% (0~8 min) — Sol. B 70% (8~20 min) —
Sol. B 75% (20~25 min) — Sol. B 95% (25~30 min) — Sol. B 50% (30~35 min)
Flow rate 0.8 mL/min
Canolol Column Luna RP C18 (4.6x250 mm, 5 um)
Oven temp. 30C
Injection vol. 10 uL
Detector UV detector (1260, Agilent Technologies)
Wavelength 280 nm
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Table 2. Comparison of color values between cold-pressed rapeseed oils from 4 varieties and refined oil

0il type" Varieties L a b’ AE?
RO - 100.1° -0.45° 1.48° -

IM7001 94.15° -4.03° 76.64° 499

o IM7002 94.30° -4.24° 70.88" 522

JM7003 94.62° -4.64° 69.53" 56.3

YR 95.83° -4.75° 50.84° 57.1

Different lowercase letters indicate significant difference at p<0.05 by Duncan’s multiple range test.

Y RO: refined oil, CPO: cold-pressed oil.
Y /E: total color difference parameter.

@} M2HTCD parameter, AEab)S B 7}5FI tH(Table 2). A-29F
Z+9 9] It (L-value), AL (a-value) ¥ ZFA I (b-value)=
Z¥7Z} 94.2~95.8, —4.8~-4.0 ¥ 50.8~76.69] HYZ YEIFO
, AASY B, e 9 AT (ZF 1001, -0.5 D 1.5)
v Wate] EA 20 9|3t xjo]2 B} E3] G’
91 79, 958 (L), 4.8 (a) L 50.8 (b") F2 YEo] e
=2 b Yrst =3 A5l ST uokth o] u}
o RAR) WA @A A GERIE AL s
eo] e AEO B U £uAo] HEE 53} Aol
o] T WA B4 F sholnk. SR 18 A=
20 A} A, 22 7] 59| BALART oplet F
T PAAYEY 5 BUBON et A ol
] o] £5 9 o2 R WA nesloF ¢ e

7]— Qlth(Sydow & 2021; Ning 5 2023).

jgﬂ

2. 34 N2gHE fAliwel X[Hhak =M HlW

ALt A2U2F 452 LR 7159 A4 24
= B, YA BlE ol C1%)] RS YER I
(Table 3). ZE 7|20 4 &QIAKC18:1)°] 65~74% HE=
M =2 @92 Bolon, 2 fEEikCis2, 11~
20%), 2EHAKC18:3, 6.9~8.6%), TH|EAHC16:0, 3.4~4.2%),

28]3 AHOFEANCIS, 20-22%) 0% ekt 452
ALYRR 5 R EF 79 710l e B
o 74%z e EF ] £k, S FF Z710] et
Selito] £5H He-2 Blstgth ok URZOA
HOl 1 &HAF EAo] YIS A= AL V|EAE Y
El= AS & 4 A% thJeong 5 2024). ESH FA-G-2F A
SOPEE0] AL 2L HILHS W, FAFONA BolE
Aol 42%Z2 3.4~3.8%%1 A2U&F thy] w2 FFS B
OM: 7ol el A 24 Rl B skt
A 5y B AEA 7129 AR dAE AHPA XA LS
Bl AVHE 2 9T Aot Zo| §2J2el Hol g Holx]
Qoron, ol Bo) A% W] W F8 APA 24 W
Sh= 3A g2 Ao Z gkt (Ferrari 5 1996; Sanchez-
Machado 5 2015).

_4_4

3. i S5Y M22UER9| olssty §d 24
¥ 439 A7 8 345 499 ALYNRE Gy
e A A1E 200
ChFig. 1). ZAS-9] /\]‘7]-—— 0.05 mg KOH/go. &
9] M99 L 031-0.67 mg KOH/gO.2 HAS ] 2o
2 UERiT Ak 2ol FeelAl fele A

3ot 4%

Table 3. The fatty acid composition of cold-pressed rapeseed oils from 4 varieties and refined oil

Fatty acid composition (%)

0il type" Varieties

Cl16:0 C18:0 Cl18:1 Cl18:2 Cl18:3 €20:1 Etc
RO - 42° 2.0° 65.2° 18.5° 6.9° 1.1 2.1°
IM7001 3.7 2.0° 64.8> 20.0° 7.7° 1.1 0.7°

TM7002 3.8 2.1%* 65.1° 18.3° 8.6° 1.1 1.1°

CPO . , ; ,
JM7003 3.7 22° 64.3° 19.6" 7.4 1.0 1.8

YR 3.4° 2.1% 73.9% 11.2¢ 7.4° 1.2 0.6°

Different lowercase letters indicate significant difference at p<0.05 by Duncan’s multiple range test. n.s., not significant.

D RO: refined oil, CPO: cold-pressed oil.
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Fig. 1. The acid value (A) and iodine value (B) of each analyzed oils. Error bars indicated standard deviation of the mean
(n=3). Different letters written on the bars indicate significant difference at p<0.05 by Duncan’s multiple range test. RO,
refined oil; JM7001, JM7002, JM7003, and YR, CPO from variety ‘Jungmo7001’, ‘Jungmo7002’, ‘Jungmo7003’, and

“Yuryeo’.
Ab0] e e grog Ahivl AWDSE SR
Aol @ot A7F JA] EolAI Al "t B3 74| Fofl fE1A

|

Habo] WEE ARt £ GA| EXT 4= 9lo] AlFo &
jE]= A& HE-E2 Y4k(neutralization) 3 A Xt}
(Barden & Decker 2016). oo & A+ A3} Zo] A5
A FZAPHE HRl Ao R wErh 2 Ao ARRE B
= A= AETA A FE0 AL A BoluU(J S
<0.6 mg KOH/g, ¥2H-57-<4.0), F-A12] A% & ARgof wh&
A7 HSkE S5 ZF AlR9] A Blart 8% Ao
cEdpciag

Fig. IB= AAF-2t 459 A2zl gk R &=rk=
Uetillth 8 e Ert= Al x5t} BlE|5hH, Fho)
222 2usixupito] Wi Aldjol vizbslth(Alireza S
2010). 4359 AL2GAG £ EH7001° {2 7)50] 123.7
g/100 g oll2 R E7P}F 7P =40, ‘|2 | 7180l
104.9 g/100 g cil2 7} W3t} o]+ ‘S H7001°S] t5E3E
SR "4 (polyunsaturated fatty acid; 2]&d|Ak} 2]&Ate]
b Hl&o] 27.7%E APRF F PF EIL KL
18.6%= 7P W2 Zof 71Q1gt Ax2 e th(Table 3).

4. 7M E3YH N2LERO| JISMHE &EF Hlw

AR 455E AU EFHE, BUtEH 2
7Hs29] dFe Bl Wl thFig 2). E5E A24zHa-9
% EFHE TS v W <FH7003°0] 55.5 mg/100 gO
2 7P =3, ER7001°(51.8 mg/100 g), ‘FE7002°(46.3
mg/100 g), 13 2’449 mg100 g) <0 & Yl
(Fig. 2A). A9 ¥ EFHE TFS 41.6 mg100 g0 =
A2A2HG i) folotA Wt ol BAF AxTE 5

Al (refining)E AAH 7]5dwel dF 24" oz &

o)

it ol d A7 AW Fo A B F oF 3% Ex
HEo] &4EE AL RIS Hh(Ferrari 5 1996; Ghazani

ari
E0] Rekas 5(2016)0] H=H 2 A+ Ael 2
of 4 FF 1 EFHES Fgo] FosHA thE Zo=
YeEP o, A5 A9 EXEE 2 7]1%E
A A2 & et 8%l s 9FE = o e
2 EZX Q UE Q9x IHoF & "R 9JTHObranovié
S 2015). ES, AR EXHE 2L y-EIHEC
24.7~39.0 mg/100 go2 7P Woky, thS a-EFH 0|
15.3~19.7 mg/100 g, 6-EFHZ0] 0.1~0.6 mg/100 g & I3}
o EFHES A8 e F shuE ARARe] &9 2
Hzol 4 YAE FofFoEN A9 AEARE AA
AlZItk(Barouh 5 2022). 2 A&/ FAo| EAst= EX
HE2 - EFHEYL y-EFHECH, o] F EFHEZ o
£ FHiE Ak} /o] =rhal IEA ATH(Seppanen T
2010).

B7I2EL 715 Y IAEE 20| (superoxide anion)2
Z3sto] A5te] Aukpropagations AL, HEAow
AFSHS %3 (termination)A] 71 Th(Galano 5 2010). ©]2]$tF B-7}
2RO A} G0 AR Ag o 59 e 7
= 271 Yol ARl F2% FFEE S shtolth
(Kulezynski 5 2017). & A-FLol|A] 455 7F A-242H7-9] B-
sl e SheRe wws 27}, 2170027} 030 mg/100 g0 &
=9 5271 0.09 mg/100 gO & A YElTh(Fig. 2B).
ERF A2A2HF OH] AARolA= BtE"C] A A&
7] 23tom, o= HA T MA Aol AlAE 0] o7l
Atz THEETHL 5 2019). Kreps 5(2014)0] W= &4
BAZE Aol ek B4 wAle Y= Blat 2,
B7FEHRO] o]l B IAOIA 733% AAE] T

ol
o M
=
N
fink

T

¢
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Fig. 2. The content of bioactive compounds in rapeseed oil samples. (A) Tocopherol content and composition of 4 CPOs

and RO. Total tocopherol content is the sum of a-,

¥-, and &- tocopherol content. (B, C) Comparison of the [G-carotene

and canolol content among 4 CPOs and RO. f-carotene and canolol were not detected in RO. MeanstS.D. followed by
different letters are significantly different according to Duncan’s multiple range test (p<0.05). RO, refined oil; JM7001,
IM7002, JM7003, and YR, CPO from variety ‘Jungmo7001°, ‘Jungmo7002’, ‘Jungmo7003’, and ‘Yuryeo’.

(20.6%) T EF1(24.4%) ] To] doju= 22 & & UM
71&E(Canolol; 4-vinylsyringol) 7=t Y-ollA £25
JEO = Al Ak(sinapic acid)Q] EEHAF 2Hg-of o) AB/3
E= #H=Ato|th Kuwahara 5(2004)2 7Hs20] YolA =
Aol g 5491 FHAFSHA A (peroxynitrite, ONOO ™) 4
A G4 7MY, o] S4L - EFHE E= H[EICED
EUTH HEoh 29 ofye} TheES A SAIgHE
(ROO ") &4 o7 =2 IS 7HAIth(Wakamatsu
T 2005). & AoA= 45FE AXAERRY THEE
£ v P o), “FH7001°0] 0.23 mg/100 gC & 714 TS}
o, ‘§2 0.16 mg/100 g, ‘557002’ 0.14 mg/100 g, 12|31l
Z117003° 0.08 mg/100 g &= O & IQITh(Fig. 2C). T3 A
FoME 1S Aol A2EA ool ol o] 4
A A 288 Ao ApzEr}. o)l Hwo| w2,
5849 1L VA IO A=Y ApenE
o 80%71A] A|AEtH(Wakamatsu, 2005; Zacchi & Eggers
2008; Kralji¢ 5 2015).

_|<_:|_i %_70;_%1 X-IS?J”-‘.ool kl-gl.OI-I-IA-I |;||—|
gL Ao Asrh AEE AW Al
S YeRA A= 7] 7H(induction period) 0.2 A7 EH,
%%94 =3 Z] %z] 7101. uzlE/H 5.9_ ﬁ7].61— 2 01
= 293%F 291 & dlo|c} u]=8-%3}5Hs] (American Oil
Chemists’ Society, AOCS)y= AFSIQEH Al S HA51= thofFst
Y F rancimatg A AFATHAOCS 2012). Rancimate 7
Aksk 273014 A Y 7 o o5 ks

S
9
Yo

rlr ()

_lh

]
1

¢}

L AVAEEE 2451y, 41889 9 AEEZE & Tlofst
A 29| Abslobg A4S 718t 4= Qlth(Anwar 5 2003; Mateos 5

2006; Lante & Friso 2013). Rancimat -2 o]-&-5lo] FA|&-
oF 42F50] A292h9] A S EA 51 ch(Fig. 3).
7t 9 37 Y& B9 FANKSE 24 st A AL242
o] ABFR L7 |7H Q& 7t 25Xt 0.2 7 AQeh <R
7003°2] AbBRS 7| 7ES. 22A]7ko]Qlo ], ‘SR 7001H}
170027} 18X7F0 2 Al 0|2 B3 & {87 gE
3EE ] Az oz Alslo] Mg AS & S AT
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Fig. 3. The oxidative stability of each rapeseed oil
through an accelerated oxidation test using Rancimat. The
oxidative stability was expressed as induction period. The
induction periods of samples means the point at which the
water conductivity sudden increases in the measuring vessel.
Each value is the meantS.D. of three independent
measurements. Data were statistically analyzed using Duncan’s
multiple range test (p<0.05). RO, refined oil; JM7001,
IM7002, IM7003, and YR, CPO from variety ‘Jungmo7001°,
‘Jungmo7002°, ‘Jungmo7003°, and ‘Yuryeo’.

A9} A LHE 7o) A ET|ZES
S 160702 18254170 ALYRE o] tha H
t}. Fig 40149} o] ABRGE/IRHE S| QlAkt L A

K
2al
)
X
o r

FE, FEditt w2 7o AEE EA E
FHE 59 7IsdEE g ool R A & &

Q1A tH(Sabolova & 2017).

Qo =

£ AT F &4 44 BF 99 AR E
AEAS TR “FHT7001°, “FH7002°, “SH7003° T}
g BEL o83l 7152 AL, AFOIA i)
Hi GRS GERTE sho] Mz, A 24, AL 48
B8 e, A S Wtk AR} v wste] 4
LURRE 7159 Yot ANt F745A FAEE 7

a5tk ZF FAG AREE A4 2449 Aol BH
ALt A2U2EG 719 2/ Aol AA] YSkon, 4%
T A 2AZONA FE 7t S RlAL o] T3%E 7MY
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Fig. 4. Correlation analysis among quality properties in
this study. The numbers on upper side represent the value
of the Pearson correlation coefficient. The star marks on
lower side indicate the significance of each correlation, and
non-significant corrleation are represented as blank (p<
0.01). Green and pink color denote positive and negative
correlations, respectively. Color darkness indicates correlation
strength. IP, Induction period; OA, Oleic acid (C18:1); LA,
Linoleic acid (C18:2); LnA, Linolenic acid (C18:3); TCP,
Total tocopherol; 3-C, B-carotene; CAN, Canolol.

£7001°(0.23 mg/100 g)oll A A UebT:. vhAge 2 A
Aet2A stolA ek 7Rk RE7E 25A1t e ' T
Zo] ARt Aol <F5 7002 HiH] 148 w2 A= wd
o, ol At 24 w2 A2 B o8 S
£ o, BAR diH] A2F2HOIA Blad Vsde o
E%or, F50 meh AP At 24 9
= oF 5ol Ael7h e ERlE. & die
59 FAEARS VMo g 3 £5 §40 V2ARE €
€2 5 3loH, FF 715, A g 5] HdRt 2004
FARE] FE 240] o|FojAHoF & Ao= Helth

o

e
uol:

2N,
o o ot
i) o,

il
<A

ox

ALl 2
B ATE 5EUEY ABAYATAIEALE: PI0I6
815012024)] o] of3) = gict.

References

Alireza S, Tan CP, Hamed M, Che Man YB. 2010. Effect of
frying process on fatty acid composition and iodine value
of selected vegetable oils and their blends. Int Food Res J
17:295-302



178

rO
B

American Oil Chemists’ Society [AOCS]. 2012. Official
Methods and Recommended Practices of the AOCS. 4™ ed.
American Oil Chemists’ Society

An DH, Yu GD, Kim KS, Cha YL, Jeong JH, Choi JB, Woo
KS, Hwang EJ, Park YJ. 2023. Quality characteristics of
rapeseed oils according to different roasting temperatures.
Korean J Food Nutr 36:479-488

Anwar F, Bhanger MI, Kazi TG. 2003. Relationship between
rancimat and active oxygen method values at varying
temperatures for several oils and fats. J Am Oil Chem Soc
80:151-155

Azadmard-Damirchi S, Habibi-Nodeh F, Hesari J, Nemati M,
Achachlouei BF. 2010. Effect of pretreatment with
microwaves on oxidative stability and nutraceuticals content
of oil from rapeseed. Food Chem 121:1211-1215

Barden L, Decker EA. 2016. Lipid oxidation in low-moisture
food: A review. Crit Rev Food Sci Nutr 56:2467-2482

Barouh N, Bourlieu-Lacanal C, Figueroa-Espinoza MC, Durand
E, Villeneuve P. 2022. Tocopherols as antioxidants in
lipid-based systems: The combination of chemical and
physicochemical interactions determines their efficiency.
Compr Rev Food Sci Food Saf 21:642-688

Baxheinrich A, Stratmann B, Lee-Barkey YH, Tschoepe D,
Wahrburg U. 2012. Effects of a rapeseed oil-enriched
hypoenergetic diet with a high content of a-linolenic acid
on body weight and cardiovascular risk profile in patients
with the metabolic syndrome. Br J Nutr 108:682-691

Chew SC. 2020. Cold-pressed rapeseed (Brassica napus) oil:
Chemistry and functionality. Food Res Int 131:108997

Food and Agriculture Organization of the United Nations [FAO].
2017. FAOSTAT. Available from http://www.fao.org/
faostat/ [cited 20 May 2024]

Ferrari RA, Schulte E, Esteves W, Briihl L, Mukherjee KD.
1996. Minor constitutes of vegetable oils during industrial
processing. J Am Oil Chem Soc 73:587-592

Galano A, Vargas R, Martinez A. 2010. Carotenoids can act as
antioxidants by oxidizing the superoxide radical anion. Phys
Chem Chem Phys 12:193-200

Gharby S. 2022. Refining vegetable oils: Chemical and physical
refining. Sci World J 2022:6627013

Ghazani SM, Garcia-Llatas G, Marangoni AG. 2014. Micro-
nutrient content of cold-pressed, hot-pressed, solvent
extracted and RBD canola oil: Implications for nutrition and
quality. Eur J Lipid Sci Technol 116:380-387

Gliszczynska-Swigto A, Sikorska E. 2004. Simple reversed-
phase liquid chromatography method for determination of
tocopherol in edible plant oils. J Chromatogr A 1048:
195-198

Hwang KM, Bae JW, Hu SJ, Oh KS. 2019. Determination of
B-carotene in infant formulas by high-performance liquid
chromatography. J Food Hyg Saf 34:334-339

Kim KS, Jang YS, Lee YH, Kim CW, Choi KH, Kang DS, Kim
ST, Choi IH. 2014. A rapeseed intermediate parent ‘Jungmo
7001° with wide adaptable large flower. Korean J Breed Sci
46:302-306

Kim KS, Jang YS, Lee YH, Seo TC, Choi KH, Kang DS, Kim
ST, Lee KB. 2015. A rapeseed intermediate parent ‘Jungmo
7002’ with flowering uniformity and lodging tolerance.
Korean J Breed Sci 47:276-280

Kim K8, Jang YS, Lee YH, Ko S, Choi KH, Shin JH, Lee KB.
2016. A new rapeseed variety ‘Jungmo 7003’ with white
flower, early flowering and disease resistance. Korean J
Breed Sci 48:339-343

Kralji¢ K, Skevin D, Barisi¢ L, Kovadevic M, Obranovié¢ M,
JurCevi¢ 1. 2015. Changes in 4-vinylsyringol and other
phenolics during rapeseed oil refining. Food Chem 187:
236-242

Kreps F, Vrbikova, Schmidt S. 2014. Influence of industrial
physical refining on tocopherol, chlorophyll and beta-
carotene content in sunflower and rapeseed oil. Eur J Lipid
Sci Technol 116:1572-1582

Kulezynski B, Gramza-Michatlowska A, Kobus-Cisowska J,
Kmiecik D. 2017. The role of carotenoids in the prevention
and treatment of cardiovascular disease: Current state of
knowledge. J Funct Foods 38:45-65

Kuwahara H, Kanazawa A, Wakamatu D, Morimura S, Kida K,
Akaike T, Maeda H. 2004. Antioxidative and antimutagenic
activities of 4-vinyl-2,6-dimethoxyphenol (Canolol) isolated
from Canola oil. J Agric Food Chem 52:4380-4387

Jeong J, An DH, Cha YL, Choi JB, Kim SY, Kim KS. 2024.
“Yuryeo’: A rapeseed with high oleic acid, resistant to
Sclerotinia stem rot and lodging. Korean J Breed Sci
56:53-61

Lamas DL, Constenla DT, Raab D. 2016. Effect of degumming
process on physicochemical properties of sunflower oil.
Biocatal Agric Biotechnol 6:138-143

Lante A, Friso D. 2013. Oxidative stability and rheological

properties of nanoemulsions with ultrasonic extracted green



Vol. 37, No. 4(2024)

tea infusion. Food Res Int 54:269-276

Lee TS, Lee YH, Kim KS, Lee HK, Jang YS, Choi IH, Kim
KS. 2014. Effect of sowing time on oil content and fatty
acid composition characteristics in rapeseed cultivars.
Korean J Plant Res 27:202-208

Li Y, Zhang L, Xu YJ, Li J, Cao P, Liu Y. 2019. Evaluation
of the functional quality of rapeseed oil obtained by
different extraction processes in a Sprague-Dawley rat
model. Food Fuct 10:6503

Mateos R, Uceda M, Aguilera MP, Escuderos ME, Maza GB.
2006. Relationship of Rancimat method values at varying
temperatures for virgin olive oils. Eur Food Res Technol
223:246-252

Matthdus B. 2012. Processing of virgin canola oils.
Thiyam-Holldnder U, Eskin NAM, Matthdus B (Eds.), In
Canola and Rapeseed: Production, Processing, Food Quality,
and Nutrition. pp.171-186. CRC Press

Ministry of Food and Drug Safety [MFDS]. 2021. Korean Food
Code (Test of Edible Oils). Munyoungsa

Ning N, Hu B, Bai CY,ua Li XH, Kuai J,He HZ, Ren YL, Bo
Wang, Jia CH, Zhou GS, Zhao SM. 2023. Influence of
two-stage harvesting on the properties of cold-pressed
rapeseed (Brassica napus L.) oils. J Integr Agric 22:265-278

Obranovi¢ M, Skevin D, Kralji¢ K, Pospisil M, Nederal S,
Bleki¢ M, Putnik P. 2015. Influence of climate, variety and
production process on tocopherols, plastochromanol-8 and
pigments in flaxseed oil. Food Technol Biotechnol 53:
496-504

Rekas A, Wroniak M, Szterk A. 2016. Characterization of some
quality properties and chemical composition of cold-pressed
oils obtained from different rapeseed varieties cultivated in
Poland. Pol J Nat Sci 31:249-261

Sabolova M, Johanidesova A, Hasalikova E, Fisnar J, Dolezal

T fA BEY AR BUEY Bl 179

M, Réblova Z. 2017. Relationship between the composition
of fats and oils and their oxidative stability at different
temperatures, determined using the Oxipres apparatus. Eur
J Lipid Sci Technol 119:1600454

Sanchez-Machado DI, Lopez-Cervantes J, Nufiez-Gastélum JA,
Servin de la Mora-Lopez G, Lopez-Hernandez J, Paseiro-
Losada P. 2015. Effect of the refining process on Moringa
oleifera seed oil quality. Food Chem 187:53-57

Seppanen CM, Song Q, Csallany AS. 2010. The antioxidant
functions of tocopherol and tocotrienol homologues in oils,
fats, and food systems. J Am Oil Chem Soc 87:469-481

Sydow Z, Idaszewska N, Janeba-Bartoszewicz E, Bienczak K.
2021. The influence of pressing temperature and storage
conditions on the quality of the linseed oil obtained from
Linum usitatissimum L. J Nat Fibers 18:442-451

Szydtowska-Czerniak A, Karlovits G, Dianoczki C, Recseg K,
Sztyk G. 2008. Comparison of two analytical methods for
assessing antioxidant capacity of rapeseed and olive oils. J
Am Oil Chem Soc 85:141-149

Wakamatsu D, Morimura S, Sawa T, Kida K, Nakai C, Maeda
H. 2005. Isolation, identification, and structure of a potent
alkyl-peroxyl radical scavenger in crude canola oil, canolol.
Biosci Biotechnol Biochem 69:1568-1574

Yu J, Wang M, Zhang M, Liu Y, Li J. 2021. Effect of infrared
ray roasting on oxidation stability and flavor of virgin
rapeseed oils. J Food Sci 86:2990-3000

Zacchi P, Eggers R. 2008. High-temperature pre-conditioning of
rapeseed: A polyphenol-enriched oil and the effect of
refining. Eur J Lipid Sci Technol 110:111-119

Received 24 June, 2024
Revised 15 July, 2024
Accepted 08 August, 2024





