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Abstract

In this study, quality properties of rapeseed oil by different roasting temperatures (140, 160, 180, and 200°C) were investigated.
Roasted-pressed oil (RPO) showed a decrease in lightness and an increase in redness and yellowness with an increase in temperature
compared to cold-pressed oil (CPO). In addition, the [B-carotene and tocopherol content also increased in RPO as the roasting
temperature increased. The tocopherol content increased by 18~20% in RPO at 200°C compared to CPO. This increase in bioactive
components led to improved radical scavenging activity dependent on roasting temperature, and RPO at 200°C showed a 2.7-fold
improvement compared to CPO. Finally, it was observed that higher roasting temperatures resulted in an extended oxidation induction
period, increasing by up to 3.3 times. In conclusion, roasting is an effective method for enhancing the oil functionality of domestic
rapeseed varieties. This study provides basic data for producing high-quality oil.
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Table 1. The analytical conditions of HPLC for [B-carotene and tocopherol in rapeseed oils

Bioactive compounds Parameters Conditions
Mobile phase Acetonitrile-Methanol-Dichloromethane (6:1:3, v/v)
Flow rate 0.6 ml/min
Column Capcell Pak C18 UC120 (4.6 x 150 mm, 5 pm)
B-carotene Oven temp. 40C
Injection vol. 20 pL
Detector UV detector
Wavelength 450 nm
Mobile phase n-Hexane-Isopropanol (99.85:0.15, v/v)
Flow rate 2 mL/min
Column p-Porasil (3.9 x 300 mm, 10 pm)
Tocopherol Oven temp. 40C
Injection vol. 20 puL
Detector Flouorescence detector
Wavelength Excitation 290 nm, Emission 330 nm
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Fig. 1. Oil yield of rapeseed oils at different roasting temperatures. The seeds of varieties ‘Jungmo7001’ (A) and “Yuryeo’
(B) were roasted and pressed, and the oil yields were compared with each CPO. Data were statistically analyzed using
Duncan’s test (p<0.05). n.s.: not significant; CPO: cold-pressed oil.

Table 2. The color values of rapeseed oil according to roasting temperature

Varieties Roasting temp. (C) Oil L a b TCD parameter”
CPO 95.2° -38¢ 54.7° -
140 | 92.2° -2.0° 104.5° 499
Jungmo7001 160 i 91.1° -1.3° 106.7° 52.2
180 - 84.8° 6.4° 109.0° 56.3
200 - 79.94 12.0° 107.4* 57.1
CPO 97.3* -3.0° 28.1° -
140 94.1° -4.2° 69.2° 413
Yuryeo 160 93.7° -4.0° 66.9 39.0
180 89.2¢ -03° 79.4° 52.0

200 - 86.3° 2.8 84.8" 58.0

Different lowercase letters indicate significant difference at p<0.05 by Duncan’s multiple range test.
Y TCD parameter (total color difference parameter, AEab).

2. /BT /32 FARel XHA XM Bt Z217001°T S oA ZF 65%8} 73%E EZ7H0] Zjol=
B2l A9 At 2AS E4%H A7 Table Bt o AT F £ % A2t F393s 719
33 ok 54 7182 AA A 5 SFAHCI8:), = Foujst Aupal 24 Zpol= Hol|X| Uk, HS 29

AHC18:2), Bl=dAHCI8:3), BU|EAL (C16:0). AH]oF=AE  F7ho] g WS} HA] BEEA] ekl Rekas 5(2015)071 A4
(C18:0)9] o= £ FFS B 53], A 240 < FA SAE 80~140To|M FAE P ), 2 A7}
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Table 3. Changes of fatty acid composition of rapeseed oil by roasting temperature

Roasting temp.

Fatty acid composition (%)

Varieties o
(C) C16:0 C18:0 C18:1 C18:2 C18:3 20:1 etc
CPO 3.7 2.0° 64.7" 20.1" 7.6™ 1.1ms 0.9"
140 35 2.1 64.7 20.1 75 1.1 1.0

J‘;I(l)gonln" 160 3.8 2.0 64.7 20.1 7.6 1.0 0.7
180 3.8 2.0 64.8 20.0 75 1.1 0.8
200 3.8 2.0 64.8 19.1 74 1.1 0.9
CPO 3.6° 2.2m 73.1m 1117 7.2 1.2 1.7
140 3.6" 2.3 73.5 10.8 6.9 1.2° 1.6

Yuryeo 160 3.5° 23 73.4 10.9 7.0 1.2 1.6
180 3.5° 22 73.3 109 7.0 1.3° 1.8
200 3.5° 2.3 73.5 109 6.9 1.3 1.7

Different lowercase letters indicate significant difference at p<0.05 by Duncan’s multiple range test. n.s.:
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Fig. 2. The content of bioactive compounds from rapeseed oil according to roasting temperature. (A) Comparison of the
LB-carotene content among oils at different roasting temperatures. (B) Total tocopherol content of rapeseed oil by roasting

temperatures. (C, D) The tocopherol composition (a-,
respectively.
temperatures. CPO: cold-pressed oil.
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Fig. 3. The antioxidant activity of rapeseed oil according to roasting temperatures. (A) DPPH radical scavenging activity.
(B) ABTS radical scavenging activity. Each value is the meantS.D. of three independent measurements. Data were statistically
analyzed using Duncan’s test (p<0.05) to compare among roasting conditions for each variety. CPO: cold-pressed oil.
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Fig. 4. The oxidative stability activity 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
test (p<0.05) to compare differences among roasting temperatures.
CPO, cold-pressed oil.

ok, B R AT 52 BSALYR T1SAAE SAH
Uehgtt} (Durmaz 5 2010; Brys 5 2019; Arab 5 2022). B

Aol 718 W $-8480) UFS AL Byt ohel,
Fo] W7 AR Balsta WA He GAstel 4t
slebg A B7bol 7115k A0% ALRETHL 5 2023).

LZIERT EXHES 2 AHHHLE FHT700100 A
=4 et Aol vlsf AR A2 K olA o =Sk
th. olg B3l FAASE 24 5to] Alslohg A2 f-E AR
ot Aat 2449] ol o Z A o= wEThSabolova 5
2017).

QoF U A=

Atolld e FeA el e AR 4 Halks 7
o}J_Z} ZH7001°T} Q2 EZ S o] &3lo] AR thE &
TolM FAE H2 F 7IES ARSI, 4 2EE #

O A0

L =) _1E5 X]Ho}}\\_]_' 24 o> ‘IT%

o_>z

E 31, radical 2AEA
0 Asiorg e VTslech ALY} viTelo] Be
PERE Hgago] F7h L Ho, LEt &
oVd%S 7150] WEE ZhadtT AUEel FUES 7}
StiE £ E5 7 AR 249 Aolg mEl L4k
270013} Eﬂ ANA ZF 65%%} 73%= “FE7F o =3ke
u, FEA el mE Agat 249 ¥ske & 5 2F
ZER] gtk B3 prERYE Y] e H2A | wet F
7fote AL B, 37001’01 “FEET ok 2.6 =
Ut F EIHE FFS F EFF EF FE2t =2
% Yagol F75to] 200CANE A2 T 18-20%
£ e oleigh S8R Bl 2712 7189 nadical
27184 o] ReLwe} olEdo e Svhsjelt, DPPH

radical 2A AL 7|02 ALt=RS iy 200C E-2<t



486 olt}s] -

Jo

ZGo) M 278 F7HSHT BHISIO R rancimatg o] 83
ARSI BHONE RELETt R84S ASES%
o] ZojA Hel 33u7HA] S7ksHe A ARSI, Fel
7 700150k AR o] 23-36% A Veke. of
£ 390 2 W, 3 AT B2 A2l 7189 7154
g ZAN717) Y3t oz avbNle o 4 ook 2 9
T TEAC) B A 3t 71 2ARE BED 4
9lom, B BHo] e Thoret f-84% Bl o=
o Aok & Ao ®alt}.

2 ATE 528 AEAHATAILFA - S PI016
815022023)2] Aol o8l ==t

References

Alasalvar C, Bolling BW. 2015. Review of nut phytochemicals,
fat-soluble bioactives, antioxidant components and health
effects. Br J Nutr 113:S68-S78

Arab R, Casal S, Pinho T, Cruz R, Freidja ML, Lorenzo JM,
Hano C, Madani K, Boulekbache-Makhlouf L. 2022. Effects
of seed roasting temperature on sesame oil fatty acid
composition, lignan, sterol and tocopherol contents, oxidative
stability and antioxidant potential for food applications.
Molecules 27:4508

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

Brys A, Brys$ J, Mellado AF, Glowacki S, Tulej W, Ostrowska-
Ligeza E, Koczon P. 2019. Characterization of oil from
roasted hemp seeds using the PDSC and FTIR techniques.
J Therm Anal Calorim 138:2781-2786

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

Durmaz G, Gokmen V. 2011. Changes in oxidative stability,
antioxidant capacity and phytochemical composition of
Pistacia terebinthus oil with roasting. Food Chem 128:
410-414

Durmaz G, Karabulut I, Topgu A, Asiltiirck M, Kutlu T. 2010,
Roasting-related changes in oxidative stability and
antioxidant capacity of apricot kernel oil. J Am Oil Chem
Soc 87:401-409

AT WY AT A - AN ST WY - AR ARAFIUIA

Elouafy Y, El Idrissi ZL, El Yadini A, Harhar H, Alshahrani
MM, Al Awadh AA, Goh KW, Ming LC, Bouyahya A,
Tabyaoui M. 2022. Variations in antioxidant capacity,
oxidative stability, and physicochemical quality parameters
of walnut (Juglans regia) oil with roasting and accelerated
storage conditions. Molecules 27:7693

Food and Agriculture Organization of the United Nations. 2017.
Food and agriculture data. Available from http:/www.
fao.org/faostat/ [cited 20 November 2023]

Gorna$ P, Siger A, Juhpevica K, Lacis G, Sné E, Seglina D.
2014. Cold-pressed Japanese quince (Chaenomeles japonica
(Thunb.) Lindl. ex Spach) seed oil as a rich source of a
-tocopherol, carotenoids and phenolics: A comparison of the
composition and antioxidant activity with nine other plant
oils. Eur J Lipid Sci Technol 116:563-570

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

Kaseke T, Opara UL, Fawole OA. 2021. Novel seeds
pretreatment techniques: Effect on oil quality and antioxidant
properties: A review. J Food Sci Technol 58:4451-4464

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 and large flower. Korean J Breed
Sci 46:302-306

Kim KS, Kim YB, Jang YS, Bang JK. 2007. Bioenergy crop
production and research trends. J Plant Biotechnol 34:
103-109

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 Func Foods 38:45-65

Lee MJ, Cho MK, Oh SH, Oh CH, Choi DS, Woo JW, Park
KH, Jung MY. 2014b. Fatty acid composition, contents of
tocopherols and phytosterols, and oxidative stability of
mixed edible oil of perilla seed and rice bran oil. Korean
J Food Nutr 27:59-65

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

Lee YH, Park W, Kim KS, Cha YL, Moon YH, Song YS, Lee
JE. 2017. Analysis of patent trends on value added

technologies for rapeseed by-product in major producing



Vol. 36, No. 6(2023) e |

countries. J Korean Soc Int Agric 29:356-365

Lee YY, Park HM, Hwang TY, Kim SL, Kim MJ, Lee SK, Seo
MJ, Kim KJ, Kwon YU, Lee SC, Kim YH. 2015. A
correlation between tocopherol content and antioxidant
activity in seeds and germinating seeds of soybean cultivars.
J Sci Food Agric 95:819-827

Li H, Han J, Zhao Z, Tian J, Fu X, Zhao Y, Wei C, Liu W.
2023. Roasting treatments affect oil extraction rate, fatty
acids, oxidative stability, antioxidant activity, and flavor of
walnut oil. Front Nutr 9:1077081

Lim CL, Hong EJ, Son HJ, Kim JE, Noh BS. 2011. Effects of
roasting condition and storage time on changes in volatile
compounds in rapeseed oils. Korean J Food Sci Technol
43:291-302

Lund MN, Ray CA. 2017. Control of Maillard reactions in
foods: Strategies and chemical mechanisms. J Agric Food
Chem 65:4537-4552

Lyu Y, Bi J, Chen Q, Wu X, Qiao Y, Hou H, Zhang X. 2021.
Bioaccessibility of carotenoids and antioxidant capacity of
seed-used pumpkin byproducts powders as affected by
particle size and corn oil during in vitro digestion process.
Food Chem 343:128541

Mazaheri Y, Torbati M, Azadmard-Damirchi S, Savage GP.
2019. Effect of roasting and microwave pre-treatments of
Nigella sativa L. seeds on lipase activity and the quality of
the oil. Food Chem 274:480-486

McDowell D, Elliott CT, Koidis A. 2017. Characterization and
comparison of UK, Irish, and French cold pressed rapeseed
oils with refined rapeseed oils and extra virgin olive oils.
Eur J Lipid Sci Technol 119:1600327

Mohamed Ahmed IA, Musa Ozcan M, Uslu N, Juhaimi FAL,
Osman MA, Algah HAS, Ghafoor K, Babiker EE. 2020.
Effect of microwave roasting on color, total phenol,
antioxidant activity, fatty acid composition, tocopherol, and
chemical composition of sesame seed and oils obtained from
different countries. J Food Process Preserv 44:¢14807

Potocnik T, Cizej MR, Kosir 1J. 2018. Influence of seed roasting
on pumpkin seed oil tocopherols, phenolics and antiradical
activity. J Food Compos Anal 69:7-12

Rabiej-Koziot D, Krzeminski MP, Szydtowska-Czerniak A.
2021. Steryl sinapate as a new antioxidant to improve
rapeseed oil quality during accelerated shelf life. Materials
14:3092

Rekas A, Wroniak M, Rusinek R. 2015. Influence of roasting

2 fAge B 54 487

pretreatment on high-oleic rapeseed oil quality evaluated by
analytical and sensory approaches. Int J Food Sci Technol
50:2208-2214

Rozanska MB, Kowalczewski Pt., Tomaszewska-Gras J, Dwiecki
K, Mildner-Szkudlarz S. 2019. Seed-roasting process affects
oxidative stability of cold-pressed oils. Antioxidants 8:313

Rubalya Valantina S, Neelamegam P. 2015. Selective ABTS and
DPPH-radical scavenging activity of peroxide from vegetable
oils. Int Food Res J 22:289-294

Sampaio KA, Ayala JV, Silva SM, Ceriani R, Verhé R,
Meirelles AJA. 2013. Thermal degradation kinetics of
carotenoids in palm oil. J Am Oil Chem Soc 90:191-198

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

Shahidi F. 2005. Bailey’s Industrial Oil and Fat Products. Edible
Ooil and Fat Products: Processing and Technologies. 6™ ed.
John Wiley & Sons

Tan M, Chen C, Fu X, Cui FJ, Zhang HB, Ye PP, Zhang W,
Shu XQ, Shi JC, Chen ZW. 2022. Roasting treatments affect
physicochemical, aroma and nutritional quality of strong
fragrant rapeseed oil. J Food Compos Anal 111:104648

Vaidya B, Eun JB. 2013. Effect of roasting on oxidative and
tocopherol stability of walnut oil during storage in the dark.
Eur J Lipid Sci Technol 115:348-355

Wu Y, Zhou R, Wang Z, Wang B, Yang Y, Ju X, He R. 2019.
The effect of refining process on the physicochemical
properties and micronutrients of rapeseed oils. PLOS ONE
14:20212879

Xu T, Yang R, Hua X, Zhao W, Tong Y, Zhang W. 2019.
Improvement of the yield and flavour quality of sesame oil
from aqueous extraction process by moisture conditioning
before roasting. Int J Food Sci Technol 54:471-479

Xu YJ, Jiang F, Song J, Yang X, Shu N, Yuan L, Tan CP, Liu
Y. 2020. Understanding of the role of pretreatment methods
on rapeseed oil from the perspective of phenolic
compounds. J Agric Food Chem 68:8847-8854

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

Zhang D, Li X, Cao Y, Wang C, Xue Y. 2020. Effect of roasting
on the chemical components of peanut oil. LWT 125:109249



Jo

488 QTS - AT - U - I - A - AT - S - A 29 SRR

Zhang D, Li X, Zhang Z, Zhang J, Sun Q, Duan X, Sun H, Cao
. . . Received 4 October, 2023

Y. 2022. Infl f t the ph h 1 ’
uence oI roasting on € phySicochemica Revised 8 November, 2023
Accepted 10 November, 2023

properties, chemical composition and antioxidant activities
of peanut oil. LWT 154:112613



