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Abstract

To analyze and differentiate volatile compounds of 13 extra virgin olive oils from market, solid-phase micro
extraction (SPME) GC-MS and electronic nose (EN) equipped with metal oxide sensors were applied. The
volatiles identified in extra virgin olive oils include hexanal, 4-hexen-1-ol, (Z)-3-hexen—-1-o0l, acetic acid,
and 2,4-dimethyl-heptane, etc. Response from EN was analysed by the principal component analysis.
Proportion of the first principal component was 99.70%, suggesting that each aroma pattern of the 13 extra
virgin olive oils could be discriminated by EN. Fatty acid compositions were oleic (61.1~77.9 mole%), palmitic
(11.7~16.5 mole%), linoleic (4.7~9.7 mole%), stearic (2.5~2.9 mole%), palmitoleic (0.8~2.4 mole%), and
linolenic acid (0.7~1.2 mole%). In color study, extra virgin olive oil showed L* value of 81.7~929, a" value
of -28.3~135 and b” value of 52.2~139.0. Total phenol and a-tocopherol contents were 6.2~24.9 mg/100 g
and 55~12.8 mg/100 g, respectively. In Rancimat test, the induction period of 13 extra virgin olive oils showed
31.76~54.04 hr while their POV ranged from 13.5 to 22.9 meq/kg oil.

Key words: extra virgin olive oil, electronic nose, SPME-GC/MS, aroma pattern, Rancimat

M B

L2l B f+= 28] B(Olea europaea L., Oleaceae) vl
A AT G BAARZ ARl e 24,
olge]o}, 14, AR, RE2 R 5o AFl At A
A F2 ARG, 213 w2 S B4 7 wel §
frElol sle Aare gxabxaatel ¥k oleic acid).>
24 oF 710~82%% Ax]st 1 glow, £3xukilel gn|E
A(palmitic acid)e] 2F 9% W¢l EAshdA thrl BE3}%)
uhAkal e &4 A (linoleic acid)9] daFe] oF 6% W9l 2 vl
A AA FrEo] 71wl oE AEAFER T ALS
of rAs}H(2). | EHFE ¥F9 high-density lipo-
protein(HDL)8] AXE Fo|i low-density lipoprotein
(LDL)9 ks Jvm o484 gla, 53] A4 toco-
pherol#} polyphenol & -3t n¥stely A4S 5
2] Ay «ake) AEjEhA Aol e3uibx] 23t dEA]
WA #HZ Sl FFe] Frheba glek(3).

Ao 2 Feld ASE§ ALl A st g F&
3 718l gbah-g-2] B S(extra virgin olive oil)&= 7‘}"3’&@
7} 1% vlube]m, AAAM E 1.5~2% PRk 7% sjal
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HA &8 ¥ f-(fine virgin olive oil), A4 E 2~3.3%
nlutey] A Alw|glel WAl 22 Bf-(semi—fine virgin olive
)& FA SH°] EFHW). ol F HALEBFE F5
3t FE SEH H5S ohA] f1EHE 25T F A
FAL AA HE Aol AA-L B (pure olive oil)e]t}
g, A A el Bgol b B e I v g &3y
A z3t Zlo] Ergejunfelan BHE, A S AFl
Al Rl E el B A EL T2 ghEg e nfe £
HHAZ U 32 ¢ ug-E dAss] e d7
Aol B o EtEe] A=z Ve g, &
2| BG0] FFo] 4 E} vl A 917w ol 53

o] EAdel gt 77t O;LEJ
32 gk F oA otA-gel B g9 BA

o #g AFE Kim
509 T FE5HE geluf-o FAEA ARAL Lim
569 R BAE UM W w9 224 54, Moon
BN AT L pdabste] g obt 9 B¢ 2n
ol AbstebA A 5o vim Aot & B BA o2 AR
o]t}

o & ATANE T HEHE T L FU4 P
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97, e AEL ARLE 27 v wadon] 2en
o F 2 AW Apa 24, X EA| total phenolic com-
pounds, tocopherol & ZAl¢} AR} (peroxide val-
ue, POV), Rancimat methodoll 91 4k3} kA8 v) st

st

=

B Ay AH-E Al E2e 20052 99 el 5
A 2 pelat e E e B ALl ng 135S o
AT dE ZAAHEADAA Foiste] AR2 ARSI
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" AL BmF 548 ARSI

L
>

SPME-GC/MS analysis

e B o] o 7] AR e 47 4 g4 25 mL
vialel #3te} TFE/silicon septum3} open-top capg ©]-&
dte] sealing3dle] ¥4 o]4-3lor). 3 HE EAL Lee
@9 A7 A9 o)L e SPME(solid phase micro-
extraction) methodE &-4-3tgl o] Al8-# fiber= poly-
dimethylsiloxane/divinylbenzene(PDMS/DVB, 65-um thick—
ness, Supelco Inc., Bellefonte, PA, USA)Z F 83 7S o]
43ksit}h A 88 50°CellA] 1087} heating A1 A, 2] A
& E3¢ F fibers septume E3] 4lslet 208 Zot
headspace 2%-8] £33 % gas chromatograph(GC)ell 5
Y A171 2L injector portell A 5E7F §-2 A A} EA17]7]E=
Varian Saturn 2000 MS7} #3H5 Varian Star 3400CX gas
chromatograph(Varian Inc., Palo Alto, CA, USA)E Al-8-3}

2, EA o A8-" A3 -2 HP-5 capillary column(cross
linked 5% diphenyl and 95% dimethylpolysiloxane; 30
mX0.32 mm id. X025 pm film thickness, Hewlett-
Packard, Santa Clara, CA, USA)elgt}. Column € 5=
3B°CAA 587 3] F 60°C7HA] 4°C/ming] ¥]-&=2, 140°C

Table 1. Extra virgin olive oils and their native geo-
graphical origins

Brand Sample No. Geographic origin

Olive 1 Spain
QOlive 2 Spain

Domestic Olive 3 Spain
Olive 4 Spain
Olive 5 Spain
Olive 6 Italy
Olive 7 Spain
Olive 8 Greece, creta

Tmported Olive 9 Greece, creta
Olive 10 Tunisia
Olive 11 Italy
Olive 12 Spain
Olive 13 Spain

74A] 2°C/min®] ¥]-& &, 220°C7+A] 4°C/min ¥]-& =, 260°C
744 15°C/min ¥ &2 Z7MA o 2 2o 437 4
A A Z}. Injector %=+ 260°Co] ¢l Carrier gast Heo)
ait}. Mass spectrometryl| 4] ionization sourcet= electron
ionization(El mode) & -2 70 eV, trap< 180°C, mani-
fold+= 50°C, transfer line 180°C® AAstgo Algd
23] B3l A sglth GC/MS £422 92 mass
spectrume GC/MS AZEg|ol2 A3 WILEY li-
brary(Registry of mass spectral data, 6th edition, USA)%}
NIST library(Mass spectral search program, version 4.5,
USAXE §7 o]-4-3tsla, =& oln] Rod 74 3}s} 0]
o galale] F P& E4eiod)

Metal oxide sensor2 FAM= FX3of| 28t g7
=4

g B Alelo] & SiRl EAd o] 4¥ Atz
Alpha M.O.S Fox 3000 Electronic Nose System(Alpha
M.O.S., SA, Toulouse, France)>2 SY/LG, SY/G,
SY/AA, SY/Gh, SY/gCTI, SY/gCT, T30/1, P10/1, P10/2,
P40/1, T70/2, PA2Z 127} 2] metal oxide sensor(MOS)E
TFA =] 9le}l. FAF7L air conditioning unit® &3}
o] 2EE 36°C, ¢-& 5 psi® 3t dry/humid aire) ®)&
o] 20%7F H =% A, ¥7]9) 55 150 mL/min°] H=
£ g} &7] A E2 20 mL vialdl A8 2 g2 A
747} 3982 2 incubation A7k 30%, =& 50°C, A&
2 600 rpm & 3}9] headspaceB5-¥] EA3}gich o] 7]4
a2 gr|AdE 25 mLY volumee] autosamplers] 2]
55°C A5 & gas syringed] 333 3= 05 ml/secd) &%
= injection portel] T =%t} Acquisition2 12037} o] &
oJH v Al87F2] delay times 30822 A7} 23]
st F o A4S Adgslgich i A5} d
- AL AR A A} AL 7F WA Q] 7% (delta
Reas/Rair) 5, 371 A3 Ran)oll A8 A5 3243 2339
A &3 (Reas)®] W3HE2 A2 24 (Principal component
analysis: PCA)& A33lx A13AE gt 2 A3y 3}
= T3l

R =M 2N

6% HaSOs0] 345 MeOH 3 mL9} A% 100 mge 25
mL test tubeel &3 ¥ W EFEA 2 heptadecanoic
acid(1 mg/mL hexane)E 50 pg 37}t }-2, 90°C ovenel] A
30%7E WHE-Al At HhS- F hexaneZ7HS 9)31] ALE32q)
717t A28 GC(Hewlett-Packard 6890 series, Avondale,
PA, USA)E AH8-3to] Aupat 248 A stgich 240
AH4-E columne Supelcowax ™ -10(60 m *0.25 mm, 0.25
pm film thickness, Bellefonte, PA, USA)S- ¢]-4-3}¢]a A]
Zrell wel =M 3H100°C 5 min — 4°C/min — 220°C 20
min)& 5o} peakd] ¥ T84-& ¥9.29 flame ionization
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detector(FID)F 53t &3t ol 542 N; gasE °]
-2-5}90 7, injector®} detector &%= 7H2} 250°C, 260°CE
AA s}y, =3 28] B4-9) triacylglycerol(TG) A+
W sn-29) X&) A kil 2AEA S 98l pancreatic lipase
(from hog pancreas, Sigma, St. Louis, MO, USA)S ©]-&,
7} E AASFAEH9). Test tube(26 mL)o $H3 22
BAHE 22 5 mg# #3531 M Tris-HCl buffer(pH 7.6,
5 mL), 0.05% bile salts(1.25 mL), 2.2% CaCl(05 mL), ~.&]
I pancreatic lipase(5 mg)& 713t vl £3HEL 37°C wa-
ter batholl A 3% Fof 7} 1# F¢h kg 7]+ A&
23] & A ALz, diethyl ether(2 mL)E 7}sle] &%
% sodium sulfate anhydrous columng- o]-8-3te] 4%
ETES AAsIY el Hexane : diethyl ether : acetic acid=
50:50:1(volume ratio)d] Z7N-8-20-& AH4-3t3 wh-§-8 50 uL
£ #Hsle] TLC silica plate(10x 20 cm, Merck, Columbia,
MD, USA)ell AAA e} 2EE42 AL Rebe 71&
2.2 2-monoglyceride(MG)-& #2339t} GCRA S Ae
gt wlo} 2 2 A o FeiF )

U

M A

g Rfe 4= FAE F3F Hunter Lx(+/-,
lightness/darkness) %k, a*(+/-, redness/greeness) %t %
b*(+/-, yellowness/blueness) @& SAdtgen, SR+
FIHL=92.1, a=05, b=3.2)2% BAH ]JC801 color-
imeter(Color Techno System Corp., Tokyo, Japan)-& A&
sttt EF4E 71EE2A 2 3} total color difference(4E)
e e, Ax 24 Ao Highs BAEA S 5%
o4 A& AA st Astel] AAstech

Total phenolic compounds &tz

ra-g-ElB-f-9] dEA €49 F2-L Folin-Ciocalteu
method(10)ell ol &) 351, 5T SelBf FE5F
3-8-5]0139) & total phenolic compounds &% Folin-
Dennis methodel] €18 A &Fs}sich(1l). A& 2245 100 ul.
# Z3}a 50 pLe] Folin-Ciocalteu’s phenol reagent(Sigma-
Aldrich, Inc., St. Louis, USA)E #7}&t & 3% Fo 100
uL2] NaoCOjs saturated solution(in distilled water)®} %%
F 25 mLE ohAl Arksta 187F Aeked $ 9087t hael
B ste] WA e} UV-visible spectrophotometer(UV-
1700, Shimadzu, Kyoto, Japan)& °¢|-$-3l¢] 765 nmel 4] wt
Ax) Mo FHxE 2438l total phenol T2 3} vh
EEEAZE gallic acid(Sigma-Aldrich, Inc)E 05, 1, 2,
4, 8 mg/10 mL(of 10% methanol)8] FE& Az} 722
Z7 64 2A 7 standard curved o] 8-sto] Akslelar,
A5 23] W A Ao I FARHE 5T
el AHAAE AAsk] Adtel A A sl

a-Tocopherol &zt £4]
High-performance liquid chromatography(HPLC, Hewlett

- ol71H

Packard 1100 series, USA)E A}-8-3}*] a-tocopherol ¥
& EAslg o, oln] AL&E column Lichrosorb DIOL
(5 ytmx3x100 mm, Varian)e]¢lt}. Detector+= UV de-
tectorg AR8-3F3 R, 34 3p42 295 nme]2ick. 1 mL/min
<% 27 o)A hexane¥} acetic acid®] 1,000e01 H]&-2] o] %
A& AHEsle] 28] H-F 60 mgS hexane 10 mLel 34,
PTFE syringe filter(25 mm, 0.2 um, Whatman, USA)S
AHg-ste] AR F 10 ul F9 5k £t 0H12). 7
tocopherol 8-S a-tocopherol EEEA 2 QA& 1 FF
A& 2 ske] AaFskadel a-Tocopherol §32] 3 73k
< FAEAE T8 F9A AAE AA st Ao AAls

ek

POV &3 4 Rancimat &4

&l Bfre] FalstErHPOV)E AOCSU3)W L
TFalda A3 A2 Rancimat-g o]-&8te] &3t}
(14). 85 747+ 1 g4 250 mL AA-EelA 36 w32 AOCS
el o3ty 27] POVE &A1l a, POV i3S 57
FAE 58 94 AAE AAst ZHste] AAst e
A54k3} 24 71A 9] Rancimat(Rancimat 743, Metrohm,
Herisau, Switzerland)& AHE-3te] f-2]9] 43428 &4
39l 2, A1 59 &EE 100°C, gas flow rate 20 L/hrd] 274
oA AAJst o}

SAAe|

AdZdste HadxFHAAE Yehligla 2 A& 2k
4-9) A& SAS(statistical analysis system, version 9.1)
program®] Duncan’s multiple range test® A A]3}o] p<
0.05 ¢ENA FA sk

zop o

SPME-GC/MSE 0|83t &7|4& 74

g B F8 ¥ ALE ] 18] GC/MS
A& Aot F7)149E 23S SPME ¥ & AH8-38)
A3, o) ¥ AEE et viske] & AR AP A AS
s F=rt Fom o mE f§7)14WE wiAste M3
yyo g HwEy glel(l15). SPME-GC/MS #4A#=
Fig. 15} Table 21 Vel Wl 72, zhzte] k7| A 22 sniffing
< AABATH16,17). &= BF-2 8 & AF 2 hexa-
nal, 4-hexen-1-ol, (Z)-3-hexen-1-0l, acetic acid, 2,4-di-
methyl-heptane 5o FA= 3, ©] 9| heptanal, 2,4-
heptadienal, pentanal, 1-octanol, 3-carene, copaene, a-
farensene®} A ¥o] EA =gt} o]+ Contini¢} Esti(16),
Morales 5-(18)°] B33t Z3}e} fALslgit) 22 S14kA]
(29’19l ¢F=H-&8] ¥-§-(sample no. 1,23457,1213)% &
A 28 A5 53] & A ZEMT} acetic acid?] peak
area7} 712 A e, ol AAZA 7] AR Aol
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Fig. 1. GC/MS chromatograms of volatile compounds from extra virgin olive oils.
*! Volatile compounds from fiber (PDMS/DVB) or column materials.

7} FE = Fig. 2). S8 Bfpol JEH 02 o] £
oix 43 g7 R F9 slual hexanald- o] Ad A
FAE o) hA e g A8 EeA FL peak area
F Bgov, F8 A ¥ AEES] peakst HEEEE A
ol Full/alat, iAo nhe} ohA b E8 AEHE
Zle] & velge] o] & gzl &E|Bf- Zhef] & AE2 2 Qg
FHe] o}ei vl Hexanal 53 22 Cs A A L2 ‘green
volatiles'&t 2 B&|v] o]F & ALL g2y 385 g3
Al, AupAake] Hs) e} Abs1E 2214 7]+ lipoxygenase path-
wayell &3 AR} olE 3 A2 b3 EjH{e
headspace°ll Bo] &A)slw, AWtz o2 o] 59 FE7} 28
2|8 EEo) 7jdgtty By dch19). GC/MSe 3714
s 2ol - FA sk wbste] Axlze AR HA
9| & A g 5AE 7PN el AlEake] B S vk
Al gbeh mebd AzlEE o] 48] o] 5 g Bfe)
g7 EA8kgc)
AZE o|8E EUlalH
E Ao o] &1 Aalzel A3E 12714 MOS sensor
E2 A B2 non polar volatiles(P10/1, P10/2, SY/AA,
SY/gcT), organic solvent(PA2, T30/1, SY/gCT1), ammo-
mia & sulfur(SY/G), fluoride & chloride(SY/LG, P40/1),
food aroma & volatile(T70/2)2} aromatic(SY/gH) volatiles
T A (0), 242 AMMEL AEdA A2 o8 3
AEES A EE A1F AA9] ¥ ulg Pyt
olsitt. ol & MOS Al 7= = hatge Hf- 379
o] tH&t 7]<4-& (proportion)S F3te] FAREA S 3}9)
. PCAZ 3} Fig. 29| A A3t vle} zFo] A1FAE ghe 7]
B2 99709601 T, AZFAIRE 3ke) 719182 0.16%01 %
ok whebA] ALFA e gt g ® | o) Hagh
FEG AR HE G 4 ek AA AzE -03004 03
Abolell AFd ¥2E By, QA7 28] A(no. 89,

n.o
e

4]
nj
(@]
Hr
1

i

2 0o

8lbrand)2} YA (no. 10, °brand)d] &S HFE
-0.3¢l14 -0.2 Aloldl #x23}n v]sgt I AL viepfig]
t} 2#eleo] YAkx| 4l 24 Al E(FWbrand)= vhE £
Ab S8 B 3-(FWbrand: no.1,34,5, s Ybrand: 7,12,13)¢1] ¥]
& o} 2 3 =g Holn -02~-014 oo EE3ld e
o]= GC/MS ZAxtellA o 4= glalZel 53] 21 A& W2
acetic acid 3Fe] ZA ZAA =A™ Ao] shte] o] FE AR
"t 24" 1389 A2E FolA HYA4Hno. 10, 4
brand)®} ¥ 14k no. 4, FWbrand) -2 B-5-71 0.240053
L2 2 Ag7rrct euclidean distance”} 743 & @&
BolEw, o) 311 PCA plot Aol Al o] 7L
v 2 A 8F 7H9 euclidean distance’t W F4+5 o]
Z5-g viebl 3, metA] hak £ kel o] o] RojH S
2w e}, Aol Bz uhe} o], 3] ¥ $brand ¥t}
FE QAo uhe} ghAtEe] Bf-o] u] &3t ]S
A& FUAE 5 slsich

A
|

o

o

ik =M
2L B 1350 Aubat 24& 248 Azte FHy
A AH(no. 10, =Ybrand)S A 23k 12F2] A fol| A v]£d
A& Bt (Table 3). b2 2] B H-59] oleic acid
7} oF 70 mole% ©14 =] sl Hefl ulsl HUA 4b9
74 61.1 mole%9] ek BH v, vl A 55X} linoleic
acid®] §3Fo] 174 mole% s Rolv &4 velyte) a8
g B F Akt 24 ¥4 A9 oleic acid(18:1, 61.1~
779 mole%)7} F8. Aukikal A 0.2 eyt o palmitic
(16:0, 11.7~16.5 mole%), linoleic(18:2, 4.7~17.4 mole%),
stearic(18:0, 1.9~3.6 mole%), palmitoleic(16:1, 0.8~2.2
mole%), linolenic acid(18:3, 0.7~1.2 mole%)e] o2 A
o] 9dgdith(Table 3). Kamal-Eldin®} Andersson(21)2 2
rFo AuA =A L 18:1(71.6%), 16:0(13.8%), 18:2
(9.0%), 18:0(2.8%), 16:1(1.4%)eka ¥.asle] & ¥4 79}
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AFgF 7 3F-8- 3.9t} Pancreatic lipase 3}
2] sn-2 YA ¥ sn-1,3 $A xubik = As}
Sl HF9 sn-2 YA A4 AL FE ZEIRAARS

Q.012
0.010
0.008
0.006

0.004

0.002

-0.002
-0.004

-0.006
—-0.008

Second principal component score (0.16%)

-0.010
-0.012
-0.014

-0.0186

0.000 &

+3 gl g oA 54 -

\ 4
-~
- ----.,.5).038470 0.084926

0.12486

< ltaly

< Spain

A Greece, creta
A Tunisia

0.240053

-0.40 -0.30

-0.20 -0.10

0.00 0.10 0.20 0.30

First principal component score (99.70%)

Fig. 2. Principal component analysis (PCA) plot from the electronic nose on extra virgin olive oils.
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oleic, linoleic @ linolenic acid”} z+2F 72.4~90.6, 5.7~22.7
2 09~1.3 mole%Z £ E 21, sn-1,3 9119 A4t
£A& Z3px|ukatel palmitic acid7} 16.5~23.6, stearic
acid?} 2.7~5.1 mole% S Reolv} 2 &35, EFE 34
WAkl oleic acid7} 556.5~72.4, linoleic acid?} 4.3~14.7
mole% 2 EAsPHA] 2] B[] sn-1,3 ] APAE =4
o] dj 338 AA 3kl ol & Lee S(8)0] R Axje}
fAsEd ek gk, BESAALE trans® 9] o] FARE 7L
Al trans? WAtell digk AlE<H EA7) 2 2= A
2 BAle] AFE A sleh. ransAHHALRE B9 EE L)
¥ LDLA & ¥ola HDLFX & G024 Zx|ukit

Table 4. Hunter color L#*, a*, and b* values of olive oils

A Az AP oA Hoth webA 1359] s
2] Bfroll tigt transAHHAEY] S 2Abstol=d], ¥4 A
I} 8 transA AR 43 A elaidic acld(1811) 59 &
o BA3A wlgte]itH(Table 3).

MEEY

Qha-ge] Bf-e] M E=A3}E Table 49 A A stgeh &2
Bf-9 AL AR SR AR gt el =
o], Hunter L'(+/-, lightness/darkness) ¥, a"(+/-, red-
ness/greeness) & % b'(+/-, yellowness/blueness) 3t3 &
At A=wEE [AG A, 2AME 1359 Egeln
F-oll 4] L'gh-& 81.7~929, a"3k-2 -283~135, b'gh-& 522~
139.0% vebdislet. ol hE-gel B8] HAHLE) 3he ]
e P (EWbrand, 2 ¥ Q40 5% 68 (% brand, )€
2]4h) A&, 5W(FYlbrand, 2¥ ¢4} 6W Alg7) A&

No. L* value (lightness/darkness) a* value (redness/greenness) b* value (yellowness/blueness) 4EY

1 82.2+0.1¢ 13.0+0.1° 97.6+0.2¢ 75.3+0.2¢
2 82.1+0.1° 12.9+0.1° 995+0.2° 771202
3 82.9+0.1 -76+0.1° 121.5+0.4° 101.2+0.4°
4 845+0.1° -10.2%0.1 102.4+0.4° 83.3+0.3
5 845+0.1° -9.4+0.1 91.9+0.2¢ 73.8+0.1"
6 859+0.1° -84%0.1° 93.1%0.1¢ 66.1 +£0.2¢
7 81.7+0.1" 7.3%0.1¢ 88.0+0.2" 70.8+0.11
8 83.4+0.1° 1.3+0.2° 92.2+0.1° 1165+26
9 82.1+£0.3¢ 135+0.2? 139.0+2.6° 73.0+02°
10 92.9+0.1° -28.3+0.1" 52202 51.2+0.1%
11 840+0.1° 125%0.1° 878102" 65.3+0.1
12 85.7+0.1° -87+0.1" 1164+0.3° 96.440.3°
13 845+0.3° -9.4%0.1! 99.6+0.1° 80.3+0.1°

UTotal color difference (AE)=(AL?+ Aa+ Ab%)Y2,
Means within a column with different superscripts are significantly different by Duncan’s multiple range test (p<0.05).



872 @3hed
frAbstl sz, &9 1akel 7H (5 brand)} ol dl2] 4k 11H
Al B (dbrand)®] HA ghol Ak vH(p<0.05). 53] 10
A(=Ybrand, AHADE] W= g2 R9o.2 A2 v}
ehigt o (p<0.05), th& AlZE<l Bisl a3t} bghel A
-283, 522% 7% JUsith a3k 22 s dat 1w 29
(Fbrand) Al &2 535} 139 (5 brand, 2314 A&
7b $ASHS, bRHE 53, 641, 841 (4t brand, T2} 2:4h)
Atolel| 4] feA <l zfe]l & Bolz] ¢hokom, 7 11 A}
ol = fAlR batE RATHP<0.05). HEe] Ho)E 17] ¢
& ohE A=A ARl vl B oW, Lee (22 oot
sulalr) 4o L3S Zh 92,303 91652 BAshyw, #
A 108 Aug A o) ghEe Bh) o
EAEREO G HEE B Anbdon qha FejHG
7} A3, ol &3] B Aol EA)3t= chlorophyllst ]9
23 AFE-2) pheophytin, polyphenol, B-carotene %< &)
o 71Qlsl= o2 ALRFTH(23).

Total phenolic compounds, tocopherol &2f &4

aFzhg-2] B 59 total phenol &% &4 A3} (Table 5), =
Whbrand gt#-22] Bol A= 16.7~249 mg/100 g, $%
brand ¢}F-2-2] B-G-ol A& 6.2~195 mg/100 g2 2 A AAH
2.2 Fujate] 429)atrrl total phenol FaFol A viebut
2L QAR AR foF el AolE Mol 57t
A tHp<0.05). =A% ot3h-2-2) B -§-2] a-tocopherol 38
2 55~12.8 mg/100 g2 ¥*& w4} 69 olelzl4l =Y
brand)®} 13 23| Q14H=dbrand)2] 73-%- total phenol, a-
tocopherol®] &eFo] H-Ag A dAS B} (p<0.05). #+4
2 2 E qbagel B folA 7 -, §-tocopherole] 7 &= %]
229kt Moon 5(7)& 3 28] B9 total phenol 32
104 mg/100 geoletx ®.313}9l 3, a-tocopherol& 14.7
mg/100 g2 ¥ astgdr}. oleb 22 polyphenol® toco-
pherol &2 A Atshul] 49 {2 Qe &2 Bf-2]

al,

Table 5. Total phenols and a-tocopherol contents of extra
virgin olive oils (Unit: mg/100 g)

No. Total phenol a-Tocopherol
1 18.0£0.2" 6.6+0.3"
2 16.7+0.3¢ 9.1£0.2¢
3 24.240.1% 11.1+0.7°
4 20.4+0.4" 10.120.1¢
5 249443 12.8+05°
6 116+04° 9.3+0.4°
7 13.9+0.1° 12.4+0.1%
8 12.1£0.2° 7.4+0.8"
9 142+0.1% 55%0.1°
10 6.2+0.1° 11.4£0.9%
11 172+0.1° 12.3+0.3%
12 195+0.9> 79+05°
13 13.3£0.3° 9.4+0.1°

YMeans within a column with different superscripts are sig-
nificantly different by Duncan’s multiple range test (p<0.05).

e

Table 6. Induction periods and initial peroxide value (POV)
of extra virgin olive oils

No. Intial POV (meqg/kg oil) Induction period time (hr)
1 188+1.1%V 36.75
2 19.4+0.1° 32.70
3 229+09° 4495
4 198+18° 4235
5 16.3+05° 54.04
6 16.840.8% 4797
7 17.2+1.3¢ 30.81
8 20.9+1.6® 4171
9 22.7+0.6° 31.76
10 15.1+0.4% 19.88
11 135+0.4° 4352
12 188+0.3% 37.47
13 15.8+0.1¢ 38.55

YMeans within a column with different superscripts are sig-
nificantly different by Duncan’s multiple range test (p<0.05).

F Z7}e] &7] POVE 43 3}3, Rancimat
5 A A 8tdtHTable 6). ¢F-e2|BH A=
E9] 27] POVE 135~229 meg/kg oil®] =35 w3}
%H4H, Rancimat ¥4-& AAE A3, o3 2849 in-
duction period, & f+219] AF3t7} FA3HA 2 P= 7] A A}t
= AP 104 A 851988 ho)E Al et o) ARE
o4 31.76~54.04 hrZ v}epbytc} Induction period7} 7%
ZAA vebhd 59 A 8.9 73 9- total phenol(24.9 mg/100 g),
a-tocopherol(12.8 mg/100 g)2] §eko] 7}3F Wol vielyksr
(Table 5), ¥4 induction period”} 19.88 hrZ 7F4 27
vehd 108 Al &+ total phenol 3262 mg/100 g)o] 73+
A B olF Bl At FFE FAUA A
2.2 A"k Kim $06)2 £3&39E5 49 f27)7te]
32.40+9.94 hrd o] ubal, sba-&-e] B2 7% 3803+847
hrZ ohx HAejr] AbslerdAle] ujaA ofsslcts B ws}
Atk ol ¢F 2 £ BF 749 oleic acid, AHFAL
A Zhel| Aol 912 B) A A 7158 7R poly-
phencl, a-tocopherol, B-carotene® 72 Aol A3 &4
o) ghek Apo] wlEolzta g

(&} ol
=2 =

FWe A 55 T4 2 a4 shaEE el g gk
3 AR o sehy 5AE vl B4 78 3 AR
-8 95 SPME-GC/MS #4-& A A& 43} geln
9] 8 3 AR 2T hexanal, 4-hexen-1-ol, (Z)-3-hexen-
1-ol, acetic acid, 2,4-dimethyl-heptane S-o] EA =%,
MOS 3] HAlZE o]4-3t AL B2, &
2] B9 [14kx] o whe} Z7] ohE )Rl s Hels &
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o1& 4= glgdth FUA|4Hno. 10y A 9)3F 1259 a2
B4 AR Ak Bylon, 1359 R Ge
oleic acid(18:1, 61.1~77.9 mole%)7} F& A|4pakel A2
velyko v palmitic(16:0, 11.7~16.5 mole%), linoleic(18:2,
4.7~17.4 mole%), stearic(18:0, 1.9~3.6 mole%), palmito-
leic(16:1, 0.8~2.2 mole%), linolenic acid(18:3, 0.7~1.2
mole%5)e] w2l 2 FAE sldvh 2AH 135 kg
B HfollA L' 81.7~929, a'3t2 -283~135, bt
52.2~139.05 Webdi et Slbrand $HEHEE] B el =
16.7~24.9 mg/100 g, Ybrand FF-Le] BFollA = 62~
195 mg/100 g2 A AR o2 FAite] £4]4atR T} total
phenol §HeFe] A velyieh 2AR g B {9 a-
tocopherol %2 55~12.8 mg/100 g& £ & ngch gt
Zgel Bf AR5 27] POVE 135~229 meg/kg oil®)
A& 15912, o] 59 induction period time2 10¥ A=
(1988 hr)& A8t d5-E2] A 854 31.76~54.04 hr
2 vhepytel,

aAte] 2
2 A7 EUAHATL(KAERD 713 FAkd 9

Aol SJsto] YT AT Ashe) reln) o]o)] A=Y
Sk
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