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o 7|(Hesse, Andre & Co., Germany)o|A] ®&z%A
2 RS F 24 AN Ao WAL gha
(Fred S. Carver Inc, USA)ol A ¢t2Fale 57128 o
At ol FEERDY MR B 258 150, 170,
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0ELZ A FEVIe 4H-e 700kg/cm™A] &9
31087 fFASEA etk

£7189 +8 U +EgY
F&& BAZY FAYA FPl @ 57189 %

=
TS B2 st o, 83t Karl Fischer Tit-
rator (Metrohm 701 KF Titrino, Swiss)& =& 39t}

7189 Xt 24

E7189 At 248 AOACYe] vl wlel me-
thylationdt $- gas chromatograph (Hewlett Packard 5890,
USA)Z EAEA T ol ¥4 ZH 02+ injector& %
220C, detector2% 250T, detector:= FIDo|% o, su-
pelco wax-10 capillary column(length 30 m, ID 0.32 mm,
film thickness 0.25 um)& Al&3lgch 289 %27|2%
< 180CE shal 173F §X|8 $ 2000714 £ 2C9)
SRR REE ASA7Ia 2000 583 F-A)5HH T
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Table 1. Operational conditions of HPLC for the determination
of tocopherols in perilla oil

Instrument JASCO

Detector JASCO UV-975 intelligent UV/Vis detector
Column Nova Pak Silica (39X150 mm)

Integrator JASCO 807-IT Integrator

Mobile phase hexane : diethyl ether (95:5)

Flow rate 1 mi/min

uv 292 nm

o 4miE YT 445 T B9 Bl Wolx ¥
Y3t 26C water bathollA 10&7F shaking3lit.

]

1 ZetrFe 4FuE SUE FolA HdBHLe
ZRE AAAIFoH, o7 "ol&F 50m/E 73tal
250 m/¢] separate funnel2 &7] % 50m/®] diethyl
etherZ 7}l 1%t &5 FUv} 8555 separate
funnel®] &713%- 30m/ diethyl ether® 7}8}1 S¥7}
= 3}23E t}A separate funnel£ %71t} o9} #&
228 33) HHES F AEFRE B 33 97)9) 50
m/e] EFFE ety RAAYEA EE F ESS A
AstAct Al 001 M HCIE 30 mE 7hshal &<
% 3FFE ZAEEA oepd 3 AF5 R sodium
sulfate anhydrousE 3g 7Fetx o2 x(Whatman No. 40)
2 og7g3le] ofA-g 40C ol3tillA #AEEstAT. &
Z47] WHE hexaneo 2 2 Ao ¥ 10m/ F&=
B A2 §7]1 hexane 2 FAA7HA] #F ¥ tocophe-
rol B4 A5 2 AR&3tg T} o]u tocopherolEA]-S 93
HPLCZ7#& Table 13 #j.
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Table 2. Changes in extraction vyield of the oil extracted from
perilla seed roasted at different conditions (%)

%9 - 244
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Table 3. Changes in moisture content of the oil extracted from
perilla seed roasted at different conditions Roasting conditions

Roasting conditions Pressure (kg/cm?)

Roasting temperature (C) Roasting time (min) Moisture contents (%)

Temp. (C) Time (min) 100 200 300 500 700 150 10 0.06
150 10 306 498 598 694 767 28 8$
20 311 457 54.7 66.6 73.7 170 10 0: 05
30 293 468 584 686 747 2 007
170 10 284 482 578 67.9 74.2 0 005
20 282 483 567 684 756 190 10 005
30 204 496 59.5 69.2 754 2 0.03
190 10 302 483 580 684 750 20 O: 03
20 304 496 59.8 69.8 76.2 210 10 0.02
30 335 507 609 706 772 2 002
210 10 313 50.5 60.0 69.6 759 30 002
20 353 541 630 722 787
30 378 557 648 738 803 Unroasted 0.06
Unroasted 301 479 584 688 766

7batg ot 500 kg/em?® o] oAM= futEiRlE Ao
[SR30e=

571859 FEFEE 002~007% AR Hd
2 i A|Ze] Ao ALE FEE o] oF7HY
A3l S Ry 1 23= Table 33 2t
% 22 @3 FF48 E71BAE FHo] o 006%8 %
FHE AN, 150ToA 10, 20, 3087 Ho} 243
=715 o= FEFF] 00672 FARL 279
Zol7h ek 190TA A 202 #e HS SR
2ol 0.03%= thETo) wv)s) 1/2 24234, 210ToA
10, 20, 30% < B% ZZ 002%9 FES 3l
FA 1 ZAR3 718 vE R 94A] 132
Xagax Sil=

@ APt =4

25240 met 53 78 A 2L %
AFg A= Table 49 2ok &, 57189 A4k
WAA S 2 palmitic acid(Cys.0), stearic acid(Cis.0), oleic
acid(Cys. 1), linoleic acid(Cys.»), linolenic acid(Cis.5) SO
FARoe] 9o AHAACE linolenic acid®] 3H2ko] 60
%E "ol E7189 FE AudE ¢ F AUk
g3 EAPGEE ALY 84~98%F AR5}
R BEZFAGAo] 88% ooz el E7|E9
EXET WS 52 ¢ & UG dE, nes
£7189 AAF gk linolenic acid”} 58%, linoleic
acid®} oleic acid?}t 247}t 14%9} 16%2+3 8] B AF-9]
ZA3tel= linolenic acid®} linoleic acid 3ekel] ¢lo] oF
ko] zpol7b YAtk HHLE 150~210Ce ELAzE
10~30 WM Fe SAZRE JFHE 5759
ZA9-oll= oleic acidy} linoleic acid®] ek sle e}
W}A] 99k linolenic acide] ek A4 W37t o)

Table 4. Changes in fatty acid composition of the oil extracted
from perilla seed roasted at different conditions

Fatty acid (%)

Roasting conditions

Saturates Unsaturates

Temp. (C) Time (min) 16:0 18:0 18:1 18:2 18:3

150 10 79 2.0 164 118 610
20 6.7 21 16.6 120 61.7

30 65 20 165 118 624

170 10 74 20 162 120 618
20 6.5 2.1 16.4 120 62.0

30 6.7 21 164 11.9 62.1

190 10 6.5 2.1 165 119 622
20 6.8 21 165 12.1 615

30 64 21 170 12.1 60.7

210 10 6.5 2.0 169 12.0 61.5
20 76 20 167 119 601

30 6.7 21 17.3 121 59.8

Unroasted 7.3 20 164 116 617

Yen?& Z71E 180, 200, 220, 240, 260Co|4] 3087t
ol {3 7|9 AW =S FAIY Ha3)
A 22007 A= Z71EY At 24l A
AN} 240T 9} 260CAN A Hof ZF-3F Z$-ol= oleic
acid¢} linoleic acid®] o] AA Fo] &V B
st FeEk 220074 F71E9] A 24 #F
st gtk Rug A% 2 439 Bide fAS
A3 YeERATh

@

ES26 0 5718 FY <) #§%9] Hsl= Table
59} Al & BES2E7F olAa Alte] HojFAFE
o1 ghagko] ok7tH 7ZhAdleE AFS Kottt
308, 210ToA 20%, 308 E& Hgd F73] 7
3= AL & F Ui 3, EAE EX &3 FAF3F
E7189 Ade ¢ 01mg/100go & uj9 FH e oo
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(4) Tocopherol

E3Zd W& 578 %9 tocopheroldlare] 3}

+ Table 63 Zt} = 9] tocopherol& a, B,

Y, &7} BF 74"54“0 Yol 7 Eda
B U]%O]ii‘:}- B9 EFexdd wa F53 &
7159 tocopherold e HE&LE A7kl o) A
FEFE A ge ez Uelgth A8 2 F toco-
pherol3ta2 oF 970~1560 ppme] HMYHom )]
B et 2A5e 5789 Aslerg el &9}
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Table 5. Changes in phosphorus content of the oil extracted
from perilla seed roasted at different conditions
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Table 6. Tocopherol contents of the oil extracted from perilla

(mg%) seed roasted at different conditions (ppm)
Roasting conditions Roasting conditions Tocopherols
Phosphorus content Total
Temp. (C) Time (min) Temp. (C) Time (min) «a B Y )
150 10 156 150 10 514 89 9670 179 10452
20 20.0 20 513 96 9594 183 10386
30 164 30 496 95 8936 175 970.1
170 10 20.7 170 10 657 130 10825 200 11811
20 174 20 743 93 11549 202 12587
30 157 30 556 89 12474 189 13308
190 10 199 190 10 640 117 10210 186 11153
20 171 20 622 102 13158 196 14077
30 45 30 616 118 12331 191 13256
210 10 190 210 10 69.8 92 12117 199 13106
20 15 20 646 113 14694 211 15663
30 04 30 444 104 11111 202 11861
Unroasted 0.1 Unroasted 602 90 10966 186 11844
Table 7. Effect of roasting conditions on the sensory scores of perilla oil
Roasting conditions Flavor Taste
Color Overall acceptance
Temp. (€) Time (min) SRF BO RPO SRT BT RPT
150 10 2.53¢ 20° 3.93be 2.80¢4 1.93¢ 407 313+ 287
20 2.80¢¢ 2.67¢4¢ 473 2.67¢ 2524 473 34791 240¢
30 3530 2.73¢4de 407 347 273 4.0 34741 247
170 10 3.20¢¢ 2.33% 447 2474 233+ 473 327 293
20 473 3.200¢de 2.93bede 3.93* 2.73¢ 2,534 4,53%bed 427
30 453 3.20bcde 2.60¢4¢ 440% 3274 240 487 460
190 10 4407 3.40P<¢ 3.67abed 413> 3,074 3.67%b¢ 3.67cde 3.73
20 5.03¢ 3.600<¢ 2.20° 4475 3.0 1.93¢ 527 487
30 507 4.13° 2330 433 4.60° 2404 4,Qbede 407°
210 10 5207 373 2.27% 473 367 1.80¢ 5.20¢ 447°
20 493 420° 2274 4274 453" 2.0¢ 4.6720¢ 40°
30 357 6.07% 2.80b<de 2.33¢ 6.87 240 247 1.87°
Unroasted 2.33° 193¢ 3473bsde 2.53¢4 2.204 2.93vcd 293¢ 2.27¢
F value 7.57* 748* 427* 7.30* 10.15* 6.69* 6.46* 8.03*

*Significantly different at 1%, SRF; Sweet and Roasted Flavor, BO; Burnt Odor, ‘RPO; Raw Perilla Odor, SRT; Sweet and Roasted Taste,
BT; Burnt Taste, RPT; Raw Perilla Taste
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Changes in components and sensory attribute of the oil extracted from perilla seed roasted at
different roasting conditions

Young-Eon Kim'™, In-Hwan Kim!, Sook-Young Jung!, Jae-Sun Jo? (‘Korea Food Research Institute, Song-nam 463-420,
Korea; *Department of Food Science and Technology, Kyunghee University, Yong-in 1, Korea)

Abstract : The main objectives of this study was to characterize physicochemical properties, oxidative stability and
sensory property of perilla oil obtained by various roasting temperature and time. Roasting temperature of perilla
seed was conducted from 150C to 210C at the increment of 20, and roasting time was 10, 20 and 30 min. Yield
of perilla oil was increased as the roasting temperature and time were increased. The content of linolenic acid, a
major fatty acid in perilla oil, was 60%. There was no differences in fatty acid composition upon the roasting conditions.
Unsaturated fatty acid was contained more than 88% of the total fatty acids. Contents of phosphorus in perilla oils
were decreased as the roasting temperature and time were increased. Phosphorus contents were significantly decreased
at 190C for 30 min and 210T for 20~30 min. Tocopherol contents were unchanged at the roasting conditions of
present study and gamma-tocopherol was shown to be the major tocopherol. Sensory evaluation of perilla oil roasted
in various conditions showed significant differences in taste, color, flavor and palatability. The perilla oil roasted at
190C for 20 min had the best palatability.

*Corresponding author



