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Abstract

Seven selected commercial pure or refined olive oils were obtained from the market, and their physico-
chemical properties and volatile characterizations were investigated. Fatty acid profiles of the analyzed olive
oils showed oleic (61.2~74.7 mole%), palmitic (10.2~16.8 mole%), linoleic (9.4~18.0 mole%), stearic (1.9~3.0
mole%), palmitoleic (0.7~2.4 mole%) and linolenic acid (0.5~0.9 mole‘y) According to Hunter’'s color
measurement, pure or refined olive oils showed L* value of 92.2~99.0, a" value of -22.2~-3.2, and b" value
of 18.5~55.0. Their total phenol contents ranged from 1.9 to 13.3 mg/100 g while a-tocopherol content showed
7.91~13.88 mg/100 g. Oxidation stability of the pure or refined olive oils were observed by Rancimat. The
induction period ranged from 17.37 to 34.72 hr while their POV were 6.83~20.31 meq/kg oil. Electronic nose
and gas chromatograph-mass spectrometry with head-space solid phase microextraction were applied to
identify and discriminate the volatile compounds and flavors in pure or refined olive oils, respectively.
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AGA o] FolA| 1, 2v)Ate] FAF ALgo] FF8T Qn
ol Mg FAATE Bad Ao AEHY o] & £
drez} B2l FolFe] Le|nf, 22)n uhig s
of g F7E HESAY T2 402 FAFH dx
ez Hxlg S B G5 HEY 5 9l ALE /) gdd
Fhol £ nfol A ATE KimG)e Selng, 55
T, 5, el 8 27 AR W 24172 At
@3 A, Kim 569 W 55 & gelufo EAE
A AN ZAL Nam¥} Lee(7)8] -5 ¢h2g2| v {9 o33t
Aol B4 59 vlzdrt §la, el 2 AA) g2luge
F4E AAAE 2UE W d7E 5T AAo|r}

ole]l & AtolAe Tl F55HE Ful9 Bz Fo
2 A R BR Ak 24, AERA 2 Wil
E3ZHE g3 2419 POV(F43EE7); peroxide value),
rancimat methodel] €3 4F3l FAAL Wy w,
GC/MSE ©]-83le] o] &2 37| A& ZAbsigl o ke
ARE AAZE &4, vwstgo)

ST

M=

2 Aol AHE AMEE FHAA f-5EE Flle B
=9 B F Fol 2 A 9§ 7532 20051 9¢
of A AT 3 FAHEADAA Fel8ke] -4°Cell A
< B@saA A RRE AMSslda, 249 A8 ARE
Table 19 A A slgct E5E2 2 AL4-% heptadecanoic
acid, a-tocopherol, folin-ciocalteu’s phenol reagent, gallic
acideh 9128 At 24-& £43817] 913 pancreatic li-
pase(from hog pancreas), E&4t92> SigmaAl(Sigma-
Aldrich, Inc., St. Louis, USA)Z%¥ 743}, 7] 7] &4
o] Ah&-% &+l 2% HPLC grade(].T.Baker, Phillipsburg,
NJ, USA)e] it}

Pancreatic lipase analysis

Fol 2 AA 8]BF9 sn-23 sn-1,3 $1%)9) =4k
FA B8 98l pancreatic lipaseo] 3 7}5E =
AAsd . A& 7 mgell 1 M Tris-HCI buffer(pH 7.6) 7
mL, 0.06% 2&4t9 1.75 mL, 2.2% CaCls, 0.7 mL % pan-

Table 1. Description of the pure or refined olive oils

Brand Place of origin Composition
olivel Spain R 90%+E 10%"
Domestic olive2 Spain R 90%+E 10%
olive3 Spain R 90%+E 10%
olived Spain R 90%+E 10%
oliveb Italy R 100%
Imported olive6 Italy R 100%
olive7 Spain R 80%+E 20%

'R means refined olive oil. E means extra virgin olive oil.

- EAR - o)7)9

creatic lipase 7 mg-& A7} % 37°C FL5F 4] 35 7}
e 182 3~43] wrE3lgcl 2 F diethyl ether 2 mL
A7} AErsla 9&=wt 23t sodium sulfate anhydrous
columng ©]£3l] 2 ¥ BEES A48 ¥ n-hexane,
diethyl ether, acetic acid®} 50:50:1 %3 B] AL E A&
TLC(10x 10 cm, Merck, Germany) 43z, EF 54
4l 2-monoolein ¥ 1,2-diolein(Sigma-Aldrich, Inc., St.
Louis, USA)E A7H3te] doiAl Ry & 7|EL 2 Re %ol
0.03¢! 2-MAGS #2]3}4tH(B).

X[HEAF EA BA

Fo 2 AA 28BrF 01 g TLCE F8 #2™
2-MAG®) 6% H2SO4E &+38F methy! alcohol 3 mLE @
2, WHEFEZD 24 heptadecanoic acid(l mg/mL in
n-hexane) 50 pL& 92 F 2 &A1A 70°C dry ovenol 4]
14172t 54t methylationdlth. 7 # n-hexane 2 mLE& 2
oA t}A] ZAq F n-hexaneES H & sodium sulfate
anhydrous columng E3A7] & GCR #4394} GC
(Hewlett-Packard 6890 series, PA, USA) 4% $]& col-
umn< SupelcowaxTM—IO(GO mx0.25 mm id xX0.25 pm
film thickness, Supelco, PA, USA)S A}-&3lgon F9)
L5 = 250°C, A%7]E 260°CE A= flame ionized de-
tector(FID)& A}-£-8}9) 2., carrier gas+ 52.5 mL/min
£2] No& AHgslgct =8 $£2 22 798 93 column
oven =+ 100°Cell A 583t FA A F 220°C7HA] £
4°CH Z7YA1A 220°CellA] 2083 F-X A F et AJ2E GC
o 1 uL Fsted Aat £4-& AAFH .2 constant
flow modeE ©]&3tgd 3w, o)uf split ratio= 50:10)¢3c}. &t
#H sn-1,3 24 A4S Fomuso®} Akoh(9)7} A A& Al4kA]
sn-1,3(%) = (3TAG-sn-2)/2° &3ty 735193, olef TAG
= A AA S Auat =2 A2 gEg o v

A=A

Fol 22lB49 AxE= AAA(Color Techno System
Corp, Tokyo, Japan)ell €}l Hunter # A o] A3+ A1 82
L*(0/100 lightness/darkness), a'(+/-, redness/greenness)
9 b*(+/-, yellowness/blueness)E 33 HlE =23l gHF
Te T2 AL, FRTFE VEEAR )
total color difference(AE)3k-& F3+3ic}. Total color differ—
ence(4E) Al4FA-2 ofzfje} 2},

Total color difference (AE)=(AL?+ da’+ Ab?)V?

o-EDWE &2, £ wEEE 24

25 mL vialdll 60 mg9 A&} 10 mLe| hexaneg 7}3}
PTFE syringe filter(25 mm, 0.2 ym, Whatman, USA)E
o]-4-3te] o3} A)71 ¥ HPLC(Hewlett Packard 1100 series,
USAE °l%, a-EZHE & 43T UV de-
tector(UV 730D, Younglin Acme, Anyang, Korea)2] 3}%
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2 295 nm% AA s 2, column LiChrosorb DIOL(5
umXx 3 X100 mm, Varian, USA)S AFE-3lgich A5 10
uL F3l9 2, 1 mL/min % ZZ ¢4 n-hexane:
acetic acid, 1000:1 B] &2 o] FAS S48 & 3ol 2587}

2Asgeh 22 0% - E 2o E YRS BT KET

kK

7 (Sigma, St. Louis, MO, USA)E 9L R g 5239 2t
Aste] Aeksldnl o] 2 BA L2 el =L

259 #H=4

folin-ciocalteu method(10)ell ¢]3] #Zald 7y, S| B& 5
& rE8l= & 52 Folin-Dennis method
o 93] Astdct1l). F2EAZE gallic acid(Sigma-
Aldrich, Inc., St. Louis, USA)E 0, 05, 1, 2, 4, 8 mg/10
mL(of 10% methanol)®] FE= Al 29} 72H-& A A A
g standard curveE o]-§-3to] Fatsld 1, A B 23] HlE

AP Ashel FEFRE A

POV £& % Rancimat &4

250 mL AHZhEEka Ao 7o) S| BRE 4 1 g8 g
AOCS(12)l141 A Al W ol £33l 27] POVE 431
3L, 77k 23] Wk EHA o ® HES RAAE HEger
et ASIA B 5 shol w7 98] AEArE S 7)A
4l rancimat(Rancimat 743, Metrohm, Herisau, Switzerland)
& ALg-3to] zhbe] Al 22 3 g4 reaction vesseldl 33}
A B8 £E+ 100°C, gas flow ratet 20 L/hre] Z 7 oA
Frol 2 AA Slufe A4 EE A8l

SPME-GC/MS &4

47171+ Saturn 2000 GC/MS(Varian, USA)E AH-&-3}
A, Aol AL4¥ A8 L HP-5 capillary column(cross
linked 5% dipheny! and. 95% dimethylpolysiloxane; 30
mx032 mm id.x025 pm film thickness, Hewlett-
Packard, Santa Clara, CA, USA)e|glit}. Column &%=
35°CollA 587 §-4 F 60°C7HA| 4°C/min®] v]&2, 140°C
742 2°C/min® ]2, 220°C7HA 4°C/min ¥]-& 2, 260°C
742 15°C/min B1&E F7MAH o0 1 x4 487 &
A A H e} Injector SEE 260°Col QAL o7 A= & Fo)
et A4 7)o 4 ionization source® electron ioniza-
tion(EI mode)Z A 70 eV, 180°Co] gt k7| A& 4]
€ solid-phase microextraction(SPME) ¥ & Al-&-314] 2
(13), fiber+ polydimethylsiloxane/divinylbenzene(PDMS/
DVB, 65 um thickness, Supelco Inc., Bellefonte, PA, USA)
2 7838 AL o] 89} & 4 F injectordl 587
BRAANAA LA R 2L TS 3} z20tE
IS Ak AR Fr1dELE 4 g9 A 8E 25 mLe
vialol €& ¥ septum} hole cap$ o] §-3hod U] & 50°C
oA 10%-7F heating Al#AH, ] HAYE 2§ F head-
space= 7B} ZA3l9i vt 41 A3} deAl mass spectrum
2 GC/MS A~Z e 2 WAE WILEY library(Registry
of mass spectral data, 6th edition, USA)¢} NIST li-

brary(Mass spectral search program, version 4.5, USA)Z
FA ol &3ty =3 olv] ¥ AFAste} v|mEtal

stof o e B,

FriAE 4o o)L= AA}F(a-Fox 3000 Electronic
Nose System, Alpha M.O.S., Toulouse, France)& 12719
metal oxide sensor(MOS)Z FA = e{glel EAT7] =&
dA A FEol SY/LG, SY/G, SY/AA, SY/Gh, SY/gCTI,
SY/gCT, T30/1, P10/1, P10/2, P40/1, T70/2, PA2 A =5
B A 4904 AAE 2ug 3E A, FAAEEA
59 4 B3t A= Ao QAE FEIH14). 4
2712 dry/humid air®] B]&°] 20%7} H =5 2E=& 36°C,
te & 5 psi, air 22 150 mL/min® £ air conditioning
unitE &-4-3te] AAFAY A8 2 g& 20 mL vialell #3)
A 2zt 3Ek o 2 25 = 50°C, 600 rpm 2 A wA 71 A
0% Z9b &< WA AA, headspaceZFE EA3L 25
mL8 volume®] auto samplerdl] 2]# 55°C #* %= gas
syringe®l # &3 * 05 mL/sec?] == injection portel]
Fal 59}, Acquisition 12037 o] Folz on] X 8719
delay time 302 2.2 AlA 7} $83] A5 F ofg 4
2 Ayt SRS 2 d2 7 Al A=
(delta Rgas/Rair) 5, &7 A3 Ran)el WHE A5 34
A& AP (Rees)® WH3EE FAE FA(Principal
component analysis: PCA)S <¢3)3}gic}.

W

EAXe

AP A= SAS(statistical analysis system, version
9.1) programe °©]83t 95% Al FZHp<0.05)0 4]
Duncan’s multiple range test(DMRT)Z 2 fo)Ae 7%
shoi ot

Rt

Xt =MEN

Fol 2 AA S Bf 75 Ak 2AE B4 2
+ Table 29} 2t} o159 TAG A2 palmitic(16:0, 10.2
~16.8 mole%), palmitoleic(16:1, 0.7~2.4 mole%), stea-
ric(18:0, 1.9~3.0 mole%), oleic(18:1, 61.2~74.7 mole%), li-
noleic(18:2, 9.4~18.0 mole%) ® linolenic acid(18:3, 0.5~
0.9 mole%)® A= gch & B23} AWAH(UFA)S] &3
2 81.1~87.1 mole% Ve o, w8k o] 5 B-¥ 3 At
Ab 2 trans el o}5 A LS 7MY F2 trans AWAES
2 234 elaidic acid(18:1t) 598 T2 A 3HA| #|Tte]
¢lt}. Pancreatic lipase 7F%-3<ll 9] gt sn-2 9% 4] A4t
A 24 3472 7= palmitic, palmitoleic, stearic, oleic, li-
noleic ¥ linolenic acid?} 247+ 1.6~5.9, 0.7~4.6, 0.3~0.9,
70.1~85.9, 10.7~247 2 0.4~1.8 mole%z FA15] Qa,
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Table 2. Fatty acid compositions of the pure or refined olive oils

o
R

4% - o)7]9

(Unit: mole%)

Fatty Pure or refined olive oils

acid 1 2 3 4 5 6 7
16:0 10.2+0.17 13.2+0.2 146+03 15.7+0.1 16.8+0.1 126+0.1 15.120.1
1611 0.7+0.1 1.4+0.1 1.9+0.1 24+0.1 23%0.1 0.9%0.1 17£0.1
18:0 2.7£0.1 3.0+0.1 19+0.1 19+0.1 21401 26+0.1 2.3%0.1
TAG 181 747402 72.6+02 65.4+0.1 61.240.1 62.5+0.1 73.0£0.1 67.240.2
18:2 10.8+0.2 9.440.1 154+0.4 180+0.1 155%0.1 9.9+0.1 12.84+0.4
18:3 09+0.1 0.5%0.1 0.7+0.1 0.9+0.1 08+0.1 09+0.1 0.9%0.1

18:1t nd” nd nd nd nd nd nd
SUFA® 87.1+0.1 83.8+0.2 835+0.4 82.4+0.1 81.1=0.1 84.8+0.1 82.6+0.2
=SrA? 12.9+0.1 162402 165+0.4 17.6%0.1 189+0.1 15.2+0.1 17402
16:0 145+0.1 19.0+02 19.0+35 22.7+03 243+0.1 17.3+03 21.8+0.1
16:1 0.7+0.1 17+0.1 0.6+20 29+0.1 26+0.1 0.9+0.1 2.0%0.1
Sn-13 18:0 3.7£0.1 4.4+01 28+0.1 28+0.1 3.0£0.1 35+0.1 33+0.1
’ 1811 70.2+0.1 66.0+0.1 63.1+3.0 55.9+1.1 56.1+0.1 685+05 60.8204
18:2 10.0+0.1 87+0.1 143+14 147+15 1347+0.1 9.0+0.1 11.2£0.6
18:3 1.0+0.1 0.4%0.1 03+12 1.1+01 0.7£0.1 0.9+0.1 1.1+0.1
SUFA 81.8%0.1 76.7+0.1 78.2+36 745+03 72.8+0.1 79.2-0.4 749+02
SSFA 18.2+0.1 23.3+0.1 21.8+36 255+0.3 27.2+0.1 20.7+0.4 251+02
16:0 16+02 16402 59+59 18404 1.8+0.1 32406 1.8+0.1
16:1 0.7+03 0.9+0.1 46142 15+0.1 1.7+01 1.0+02 12401
§n-2 18:0 0.7£03 05202 nd nd 0.6%0.1 0.9+0.1 0.3%+0.1
1811 83.8+09 859+04 70.1+62 71.7+26 753+0.1 82.1+09 80.1204
18:2 124+0.3 10.7+02 177+16 247+33 199+0.1 11.9+0.1 16.1£0.2
18:3 0.9+0.1 0.6+0.1 18+25 04+0.1 0.9+0.1 1.1+0.1 0.7%0.1
SUFA 97.8+05 98,004 94.1+59 98.2+04 97.7%0.1 95.9+0.7 93.0+0.1
SSFA 23+05 20404 59+59 1.8+0.4 2.440.1 41407 2.0%0.1

YMean+SD. ?nd: not detected. *The sum total of unsaturated fatty acids. “The sum total of saturated fatty acids.

sn-1,3 $1A¢] zie] $EXE 145~24.3(16:0), 0.6~
2.9(16:1), 2.8~4.4(18:0), 55.9~70.2(18:1), 8.7~14.7(18:2)
2 0.3~1.1 mole%(18:3) “eEtf o] F8 2|84k oleic acid
7} sn-2(70.1~85.9 mole%) ¥ sn-1,3(559~70.2 mole%) $
el T2 EEXslg 1, & BEIA AL sn-2 Yo U1
~982 mole% 2 HF-£-& A28l o FA|uHAL]] pal-
mitic, stearic acide= F2 sn-1,3 $]1x] o 27t 145~24.3,
2.8~44 mole% = FE3}it}.

T2

ol 2 AA B9 M=ARE Table 300 A A8lg]
o} Hunter AA < £3 A= &3 A3} & 739] Fo] 22
BfellA L(+/-, lightness/darkness)zt-& 92.2~99.0, a°
(+/-, redness/greeness)Zt< -22.2~-32, b'(+/-, yellow—

=

ness/blueness)zt-& 18.5~55.02 Velgdch L'gre] A%
AZ g2 3 vifsol kx| 7} Ao e 19
28 AR Ale], zE|w 4H(Fd] Bz, A5 l4h)a} 58
(] BI=, ojelE]4l) A 82ke] Fo)F 2|7} ¢ldd o,
a'gS I 49 A7 Abo], zE|m 2H13 S5W AlojeA] &
2 Al z}o] & BolA] AUt (p<0.05). AAAHLRE Fol Y
A LB 4] YIHAE)F-S AHRgks o, (S B
A=, A9 Q4hF 2H(FY Bl= Anl4ah), 283 59
(=) Balz olgih) A 87t AR #AH L(p<0.05),
£3) 69 (5 BAE, old)ah) A g+ L'ghel 9902 &4}
2 759 Fol 2 AA SHBF oM M L HES
etllgl ot a'ghe ok E A8 5 vl -2228 71 g
ek b’ (Y Bal=, Ad QA A&7} 7 ol

£ Fol 28l BF2) 23 yellowd-& BYv) | 8§

Table 3. Hunter color values (L, a*, and b’), total phenols, a-tocopherol of the pure or refined olive oils

L' value a" value b value - Induction
No. (lightness/ (redness/ (yellowness/ AE Total phenol  a~Tocopherol  Initial POY period
darkness) greenness) blueness) (mg/100 g) {mg/100 g) (mea/kg oil) time (hr)
1 02.2+0.1°" -45+0.4° 243+01"  182+04° 3.3%0.3° 7912008  1805+0.37 25.09
2 92.6+0.1° -3.7%0.1° 185+0.1°  180+0.1°  133+0.1° 8.24+0.207 6.83%0.14" 34.72
3 959+0.1° -3.2+0.1° 31.2+01°  199+0.1° 22+0.1° 099+066°  14.60+0.35° 1850
4 95.0+0.1° “42+0.2° 259+01°  189+02¢ 29+0.1¢ 13.88+0.40°  20.31+0.70° 29.52
5 947+0.1° -36=0.1° 255+0.1°  18.1=%0.1° 2.240.1° 11.48+0.16" 9.85+0.07° 17.48
6 99.0%0.4° -22.24+0.2° 37.6+02°  398+02° 1.9%0.1f 819+057° 7.14+0.30° 17.37
7 94.1+0.1¢ -6.3%0.1¢ 550017  382+0.1° 51%0.1° 10551034  10.79+0.15° 29,13

DMeans in the same column with different letters are significantly different (p<0.05).
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of &3 deiRed), o]lE 28| Bl £x131= chlorophyll,
pheophytin, polyphenol, B-carotene £-2] §akatoleo] 714l
3t A2 ALRHHIG). Escolar 5(16)& A7 919 an-
dalusian®| S oA F=Ag A s} WAl LG L "
223 b valuerb 747k 83.7~87.8, -165~-6.2, 106.7~
13322 FAREH 2, vk A Al 22| Hf-E 953~957, 838
~-29,332~4399] HHE 71 A e Al LR
t} lightness”} & Yol B
A SR

% HE g =36
ol 2 AA SeBge & 5
3), I B Ffo] Se|BfoxE 22~13.3 mg/100 g,
T Bl e 19~51 mg/100 go & v vallz 7}h
Zo) 7} °l%i , A2 AAEERE {2 el Ho)E By}
(0<0.05). °] 52 o-EZHE 3k 7.91~13.88 mg/100 g
o ¥2E B3, EAE RE ABHE 7, 5-RTAE
o] AZE A Wolr L2|B o] EAjsl WRE) )
Eo] a¥olztL ¥ Garcia 5179 A3} §ALshsdv},
e-EZH &) I MM (FW Bal= AdihA RS} 2
AH g2 A 55 vls f94 e g s B Jehggln
(13.88 mg/100 g)(p<0.05). Teresa S(10)- o] e}l Ak E<>1
S2 B2 & o FukE 812 mg/100 geba 2AbehY)

a-EZAE kS 1475 mg/100 g o2 Rndlglch 019].
ol 2| B4 Fof EAlsle dE FPEEL A A4zl
AHA 5 42929 donateRA] 2Hg-5lo] =) AlstE
WA (18)3HA H 2, & of2 Al 4Bl EasE9) ¢
2 s AsetA Aol Erlw ®wE 3 9lch19).

%1, greenness®} yellowness=

=
=4
e
=

ek =24 A3 (Table
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M

t}. Z7] POVZ} 6.83~20.31 meq/kgsl
% o] 43+ A3t A Y S AAF A} Fo] & A Lz

71 A= wj7lx) o] 717k & G| 7R 17.37~34.72
hr2 el dubg ez o] f27|7He Avd £-29
AngeSret AN EY oFol F43] FUlEH, £
9] o] 74A] &3tA, Ee|A Wbt =] Ay} Ao
A =4, induction period7} 7} Z A Yeld 2 A =
2] 7% % dE $§%(133 mg/100 g)ol 7P @o) Yepyta,
a-EZAE Fuk2 824 mg/100 g2 2 vhebyte} whi| in-
duction period”} 17.37 hr2 714 #A Jebhd 69 5=
% = el 19 mg/100 g2 714 A BA=EHg
olu 2] a-EFZHE k2 819 mg/100 g Lhelydc).
Teresa 5(10)-2 £ BF-o &8l zH7k9] AW &8
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A gelB e 27t 27] POVE 2331w, 4F octanol, 1-decene, (Z)-7-hexadecene 5°] A =9 o
-2 o] §-3l = 7| 7F o}+= Morales 5(21), Angerosa £(22)o} 238t Ax}e} &
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Fig. 1. Chromatogram of headspace volatiles in the pure or refined olive oils by SPME-GC/MS.
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Table 4. Volatile compounds identified in the pure or refined olive oils

et - ol

%349

o] 714

(Unit: Area [total ion counts x 10°])

D - - :
PI)\??{ (53;1) Volatile compounds Sniffing 1 2 Pur; s refilned th; oil 6 7

1 4.3 Acetic acid sour, vinegary 1596 1022 138 1993 2374 70.7 1059
2 7.9 Heptanal oily, fatty, woody 61.7 415 17.1 254 276 224 456
3 125 2,4-Dimethyl-heptane  — 55.5 22.8 14.7 23.3 34.6 75 33.7
4 126 Hexanal green, apple 85.2 36.7 34.6 582 1227 66.8 40.8
5 15.6 2,4-Hexadien—1-ol fresh, green, floral, citric 75 3.1 9.1 8.6 35.2 3.2 37.3
6 158 (Z)-3-Hexen-1-ol banana, fresh 6.8 40 8.1 5.8 124 6.6 29.2
7 24.2 (E,E)-2,4-Heptadienal  fatty, rancid 8.3 29 nd? nd 55 nd nd
8 24.6 4-Hexen-1-ol - 195 11.8 79 9.8 145 38 24.8
9 256 Pentanal woody, bitter, oily 247 74 3.8 76 19 135 nd
10 26.2 1-Octanol aromatic oder 59.5 19.7 11.8 176 234 9.8 nd
11 270 3-Carene sweet, pungent 6.1 nd 1.9 3.1 84 nd 3.1
12 21.3 1-Decene - 42.2 16.1 105 14.2 35 89 nd
13 28.0 1-Pentanol pungent 13.0 6.0 53 58 0.8 2.9 nd
14 30.3 Nonanal fatty, waxy, painty, citrus  11.1 5.0 3.8 5.3 16.0 48 47
15 35.7 (Z)-7-Hexadecene - 16.3 125 72 16.4 14.3 3.1 10.7
16 44.1 Copaene oily nd nd 1.6 0.7 1.6 nd 4.0
17 49.1 a-Farensene apple 16 1.1 nd 0.8 2.8 nd 11
Total 5882 2926 2749 4016 5622 2557  340.7

YRT: retention time.

o gol

?nd: not detected.

gty g2 PR 29| shiz B Ag 9, o

1= F

o AgA 2B

S B AL 7

o A= 34.6~122.7 total ion counts®} W Z By o} =
AH 7Ee) Fol 2 A A L] B FeollAE hexanal Rt} acetic
acid®] §F3Fe] 70.7~237.4 total ion countsE Holw 712}
A vebgoh S Bl o] S8]B4(1,234W A7)
= 1-decene, 1-pentanol®] ko] 24zt 105~42.2, 5.3~
130 total ion countsE Be|r ¢ B n} 4w,
4} Ble SFo] B AA LE]|BGG6TH AR T Bl
TRt} 24-hexadien-1-ol 5 ‘green volatiles’e} dko] wro)
ZA = SPME-GC/MS 2443 fo] 2 AA 228
o AR 2 I - ] BAE b AR FES
A Solg AFE zolnr] o8t R‘l'-%i, Contini}
Esti®] ®ae] w2 (20), o] 2 AA 2B dE drE

2 AzEFAR) dFelx, dAER HAF S EFE &
7VAY A Q] A glo] L2 A o A f-FH o

259 & AREY &4do] Hgly] WEelth

HAZE o|S¢ 7 |HHEN

E Agd €437 Az A= MOS type2 2 /‘ﬂa}‘ﬂ
A2 A et o] F FHslE dA, 28 AXAE H2 S
M A F(On0) 2 TAE e glich o] AlA ¢ %l‘“/]%
71717} A= Ao Abart AE5h W}—% wj okol 2
NAEEt Ashed, old JA AE8E 283 shzel
A A Fo] A Ar|AERRES] ASo] A,
o] Alxe ZFg2E FA 3t A FAA T AR 3= A
olth(23). 12712 MOSt A= Axlze 2 12709 A E
2 P10/1, P10/2, SY/AA, SY/gCT A 4E-2 non polar vol-

= Domestic brand
""" Imported brand

gt M &) B gu) QoIX|E peak arear} A Ut
0.010
© Haly
0.008  span
0.006 1 "
:’ *
* S 7%
0.004 i

0.002

0.000

Second principal component score (0.61%)

-0.002

~0.004

—-0.006

Fig. 2. Principal component analysis (PCA) plot of
the obtained response from the electronic nose on
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First principal component score (97.94%)

0.10 the pure or refined olive oils.
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atilesE, PA2, T30/1, SY/gCTI A4 52 organic solvent
%%, SY/G A4+ ammonia and sulphur 3&-E-2, T70/2
A E AE 719 W AR EL A g o] MOS 4l
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