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Abstract

This study investigated the classification of olive oils that are mainly distributed in Korea via imports. The fatty acid
contents, degree of color, pigments, anti-oxidants, and sterol contents are analyzed on the different types of olive oil as
follows: 10 kinds of extra virgin olive oil, 5 kinds of pure olive oil, and 5 kinds of refined olive-pomace oil. As a result
of fatty acid analysis, the majority of oleic acid (Cis.;) and palmitic acid (Cie), and minority of linoleic acid (Cis;) and
stearic acid (C;s,) were detected without any significant differences between the grades of olive oils. The UV spectrum
is related to the K, and it is a part of the analysis factor for the purity and degree of degradation of the oil. Extra virgin
olive oil had 4K of almost 0, pure olive oil had 0.07~0.12, and refined olive-pomace oil had 0.1~0.13. These differed
from extra virgin oil, and the pure or pomace oil /K had a confirmed distinct difference. The color degrees of chlorophyll
with a low L* value and (- )a* (green) and carotenoid with (+)b* (yellow) were confirmed to have correlation between
extra virgin and other olive oils. To compare chlorophyll and carotenoid as natural pigment in olive oils, 417 nm and the
ratio of the absorbance at 480 nm (417/480) was calculated at 1.62 of extra virgin, 1.85 of pure olive oil, and 3.32 of
refined olive-pomace oil. Therefore, it will be possible to distinguish when the extra virgin or pure olive oil are mixed
with olive-pomace oil. The total amount of tocopherol, an anti-oxidant, were 19.06 in extra virgin, 10.91 in pure olive oil,
and 27.88 in refined olive-pomace oil. The high content of tocopherol in pomace oil caused recovery of solvent extraction
from olive pulp. Thus, extra virgin oil and pure olive oil were distinguished by olive-pomace oil. Polyphenol compounds
in extra virgin olive oil measured high only in ferulic acid with 0.543 mg/kg, caffeic acid with 0.393 mg/kg, and other
vanillic acid, vanillin, and p-coumaric acid had similar amount of 0.3 mg/kg. All grade of olive oils had the highest 3
-sitosterol content. Af (Authenticity factor) value were estimated with campesterol and stigmasterol content ratio (%). Af
value was 19.2 in extra virgin olive oil, 17.1 in pure olive oil, 16.9 in refined olive-pomace oil, which were distinctive
from sunflower oil with 3.7, corn oil with 2.4, and soybean oil with 2.0. It can provide important indicator of olive oil
adulteration with other cheap vegetable oils. The results of this study can be used as a database for the classification of
olive oil grade and distinguishing between the different types of oils.
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A2 Fol gt B0l EolHA AERAF 59 7
T4 Aol tigh ohekgt Aol FHREI itk dAE
Zt X S| Efols SH2HE dES -5k 94t
s ool e RFE= T8 DAY
(F=alit 2lsAit o] Adet e 2 A% AA

T Qe A8 fAY B otle, %Y
g X~ 2, EFHE 4 HjEwl 59
E43} &) 12% Fx= ZFE o] thHeo 5 2012). ¥
S EfolE 300 F9 HsAdEoe] 23] L, F
< F5, YA, A, sA4E, =54, A2 SOl o
2} 50~1,000 mgkgo 2 ThFslA|ul, T2 S0 v|3) =&
TS RSt Ytk(Baiano F 2009). T Hfo A Gkt
Ao g %ol Efo] Hie W2 AR ol st AHES
SYEFE UE 79 77 e AEol7|x st dAtst
2| © 2 phytosterol®] A F= A AAF Ee 27 oA &
FE AT 2N SY2EHES A2 2R =
71541, &9, T, Y T4 T VleS
7= Aoz AotE o] gtk Alves 5 2005).

S Ef= 299, oJgE ok, agA F ATl AR
oA F= FitE, ufolA YFH3 A=A S5 FH|
2 71 Q= BANGE HZ 0914-0.929(15C), 2HE
1.465~1.468(25C), v]F+3}7} 185~197, R 2 =37k 70909 &
A& Z-=tHNam F 2007; Kim 5 2003). o2 2184 A
of Bl SYHEfFE B ZIAPAIY £ ©d EZIHA|
Wik o ® Qd AsAtEke] =717 AolA 4ts} ¢HA
ol 5t w54 SHE, ERWET 7R E 0|
22 A e gol skl Jti(Baiano 5 2009).

CODEX STAN 33-19819|4 &8B&G= AART 3
QQlof uhg} virgin olive oil, refined olive oil, refined olive-
pomace oil 522 FEHT} Viging ZH4to 2 AL &
AL sHFo] 100 g3 0.8 g T|HFQ] extra virgin olive oil, 2.0
g 1|9te] virgin olive oil, 3.3 g 1|QHQ] ordinary virgin olive oil
2 3EHY, WA &YEF-E FAIStY A= refined olive oil
= GEAEEAD Tl 03 g vtolth. Seibee] AE
NAE SHERFE SYELES 597 Wl 9sf
- oIt FRZPE R, SYEARE BAR BAAEY
P2 B YA S ERE ST £ AR
S5t Utk & Aol d2ER WA &FEG
(extra virgin olive oil), W%l Z2|E {9 FAE 2 ERE
23t = S ER B ol &7 B (pure olive oil), 1
21 &2 Hulolive pulp)oll A FE7 AT &2l E-ZupA
F(refined olive-pomace oil)Z HEF3d}o] FLE3IHTE U o
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1. MBI
T F2 GEHE AR HASY LG F o
sEeh W3R LE|BF 105, Fol LG 5F, Topag S

$2 TSt BHARE AT Table 1)

2. GCE 0|2&t X|it = 24

A EE AOACH] 41.1.28(A0AC, 1990)9] oa] WEH o] A
slo] M) £ gas chromatography(GC)H o2 R|HbAF 24
& B39tk B4 Al GO(7890A, Agilent, Santa Clara,
CA, USAE ARSI, 24 Zy2 HP-INNOWAX(30
mx0.25 mmx0.25 pm, J&W Scientific, USA)E AT 2
Bo 22 60T A AR F¢ & 170C7}HA| 5CT/ming] &
T2 523513 S8 A, o 185C7HA] 2T/minE 52
T 187 94, 220C7HA] 2T/min2 - 3 2087F 54|38}
Hoh AR FUFS 1L, 0|52 FES 2.0 mL/min
2 FAstatk AT 2 HEV|Y 25& 250To|e
#%7]+= flame ionization detector(FID)S AH&-3}%iTh
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Table 1. Description of the extra virgin, pure and refined
pomace olive oils

Grade No. Origin Composition
1 Italy E 100%
2 Spain E 100%
3 Italy E 100%
4 Italy E 100%
Extra virgin 5 Greece E 100%
olive oil 6  Spain E 100%
7 Ttaly E 100%
8 Turkey E 100%
9 Ttaly E 100%
10  Italy, Greece E 100%
1 Italy R 90% + E 10%
2 Italy R 85% + E 15%
Oli'i L:eoﬂ 3 Spain R 80% + E 20%
4 Ttaly R9%2% +E 8%
5 Spain R 80% + E 20%
1 Spain P 90% + E 10%
Refined 2 Turkey P 85% + E 15%
olive- 3 Spain P 80% + E 20%
pomace oil 4 ygyy P 80% + E 20%
5 Italy P 85% + E 15%

E means extra virgin olive oil; R means refined olive oil; P means
refined olive-pomace oil

3. UV AHEY 2M

2 EF 05 g& 50 mL mass flasko]] F&+3] H3}tAL iso-
octane®]| &3 & AL5}FG . UV absorption spectrometer=
ZA519 o0, quartz cellZ ARESHE T Blank+= iso-octaneS
AR, SA™EHE 200~300 nmol|A] £33, absorption
value= K232 nm, K262 nm, K268 nm, K274 nm2] Z+-& AH&
shqich

4 ME U M2 BE B

AN Z}A| spectrophotometer CM-52 H431F 0w, G &
9] CM-A98(10 mm) cell-S AFE31H 3L, MEZH-S CIE A4
AA N ZAstA A2 L*, a*, b*E FIFA 02 33] HhE
S5t BAgS oA EASHAT

28 B8] g3 chlorophyll®} carotenoid 7] M4 ek
UV absorption spectrometer2 2A4514E Tt 28|25 1 g& iso-
octaneo]] &3}|3}e] 10 mLZ A83}th Chlorophyll2 670
nmoj| 4], carotenoid= 470 nmoj|A E&F = Fro =2 F5t3ch
ChlorophyllZ} carotenoid g2 22|25 kg I pheophytini}:

49 olgatae) S4o] BEr AT 341

lutein®] mge 2 X & E| W, pheophytine E=613, lutein> E,=
20009] BT 2gASE Adsigrh

Chlorophyll (mg/kg) =A*670 x 10°/ (613 x 100 x d)

Carotenoid (mg/kg) = A*450 x 10°/ (2000 x 100 x d)

A* is the absorbance and d is the spectrophotometer cell
thickness (1 cm).

5. ETHE B 2

LB 5 g3} o§HE 40 mLE &35t 2-3Tte] 302
7+ 23131, 10% TCA 1 mLE Z3 sfo] 50 mLZ 83t
%045 m syringe filer2 ozksko] B4 o] ALgateATt. 3
A 3gHE o] A2 HPLC(Agilent-1200 series, Agilent tech-
nology, Santa Clara, CA, USA)S A3 S, ZORBAX
Eclipse XDB-C18(4.6x250 mm, 5-micro, Baltimore, MD, USA)
columng AFE5FE T o]5AF S22 WERE-2 1.0 mL/min
© 2 391, column®] L= 40CE $A3lg o, A 89
AEZ 295 nmolA SH5HATH

0 mLo|| &313}1L, 80% ofeh-2
& 200 mLE 7}tk —Ev— Zuj7]o A FE8taL ek
TEANTE AY SF3 0] 2E 80% HEE 84 3 mL
o &-3i5to] 0.45 um syringe filter2 o s}o] FA o] AR5}
Aok HisA e w9 A% HPLC(Agilent-1200 series,
Agilent technology, Santa Clara, CA, USA)E ©]&3}g o,
ZORBAX Eclipse XDB-C18(4.6x250 mm, S-micro, Baltimore,
MD, USA) columne ARESHETE o)lFAF £u= 2% acetic
acid(81 A), methanol: acetonjtrile(l'l viv)(&1] B)E A5
of gradient Fo] W4 SHIES 42 RASKIT ol54
S ) 2L 0%, SUHAGIBOSS): 508, SohA-g
B(34:66); 60, S-rl| A &-ulB(0:100); 70, Sl A:-&1lB(0:100);
B0E, SHlA:ETIBOS:S); 85HOR HHon, 85 Sk
1.0 mL/min, column®] &£x = 35C=2 8X|3}l91, A|59 A
22 295 nmell A s

7. AHIE 2M
A& 5 g& 50 mL AZFEeka=0] AE3] F3 & f7E
Z-8-9(5- a cholestane)2 0.5 mLE A7) oJ7]9f 1 mol/

L KOH oet& 89 50 mLE 7}etx, YZ4HL 323t &
AgstHA 80CoA A7 A3t & Ade7bA] Yzpstar, W
SEof £ 50 mL, AfoH 2 50 mLE AME-3}e] 200 mL &

HoFol] Fh 18 A3 g S EE F 3 5

=
FrolEl 2SS s, HfolH2 50 mLZ 23] jiESEs
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233131 glo] A CODEX STAN 33-1981¢] &J3t A AEz:
A Fol S8 0 A 247402 ofd}, Eutx SeEpE
03 o3ke] WglolA Hejut ek v Sejuket FAeA
o2 wZ AstT YA gooz 2WF}t ARG oft)
ZAL &3 18 glo] FAZF}FA|HFALS] oleic acid

o1 O

i‘l[‘

(Cig1) BFo] Eojdo 2 =k I 9 palmitic acid(Cie),
linoleic a01d(C13 »), stearic acid(Cigg) 5¢] B, 5Y 5F
Zholl &= o= ZIstGItH(Table 2). S2|EH{ 5

g2 ?E}%*% A} A8z oleic acid= 2B FFo W Ao
2 5349 Cig1/Cis29] vl &S vl us] B SBE {7} 415~
15.842, Rondanini $(2011)9] Z=A-F 1.3, 7l=2r7 3.1, 9
T 0.56, Bu7|X 5 03HTH 4F3] =22 & & Utk
Cis.1/Cis29] B &2 ZE|BF9] gt FFS n|X= R
oA 9lr;. T3 MUFAs/PUFAs®] H|:= 28287} 4.08~
13.862 Hahempour 5(2010)] Z%E4]S 329, 7Fsa}-- 227,
EG 049, H7IRG 03T As] =oL sholet 2=

Aok S EF7F O AERol v W2 ZAEAE &

Table 2. Fatty acid composition of extra virgin olive oil, pure olive oil and refined olive-pomace oil

Grade No. Cio Cir Ciso Ciss Cisa Ciss Cuo Camo  Cisa/Cisa MUFA” PUFA? MUFAs/PUFAs
1 1592 190 250 6300 1517 073 044 024 415 6490 1590 4.08
2 1184 099 374 7713 487 076 042 023 1584 7812 563 13.86
31040 050 235 7820 707 067 042 037 1106 7870 774 10.17
4 1156 088 251 7696 669 058 044 034 1150 7784 727 10.71
Exta 5 1091 058 281 7798 617 069 050 030 1261 7856  6.86 11.45
virgin - 6 1136 086  3.61 7791 494 067 040 023 1561 7877 5.6l 14.04
olive oil 7 1053 070 310 7833 592 065 045 028 1323  79.03  6.57 12.03
8 1101 064 275 7636 775 068 044 033 985 7700 843 9.13
9 1296 114 259 7201 985 067 045 029 731 7315 10.52 695
10 1335 123 272 6973 1154 068 045 028 604 7096 12.22 5.81
Average 1196 094 287 7476 800 068 044 029 934 7570  8.68 8.72
1 1335 149 224 7059 1109 057 038 026 636 7208 1166 6.18
2 1316 148 221 7123 1066 059 037 027 668 7271 11.25 6.46
Pure 3 1140 083 325 7456 858 063 043 028 869 7539 921 8.19
olive oil 4 1421 149 263 6838 1197 058 045 027 5.71 69.87  12.55 5.57
5 1144 083 327 7450 857 063 044 028 869 7533 9.0l 8.36
Average 1271 122 272 718 1017 060 041 027 706  73.08  10.74 6.80
1 1020 067 309 7576 878 064 044 039 863 7643 942 8.11
Refined 2 1210 074 294 7168 1098 065 051 036 653 7242 1163 623
olivee 3 1210 074 293 7167 1100 066 052 037 652 7241 1166 621
pomace 4 1316 095 244 7148 1048 058 045 039 682 7243  11.06 6.54
oil 5 1315 095 245 7154 1048 058 045 037 683 7249 11.06 655
Average 12.14 081 277 7243 1034 062 047 038 700 7324 1097 6.67

) MUFA means monounsaturated fatty acid; ? PUFA means polyunsaturated fatty acid
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3. M U AL BiEF RN N
1) ME 24 2}
geuge Mo YAES HspAY ZﬂﬁJ 3 2%
e 20 aaw 2o FX0] ER0 S 22Y 5 o
2] 2819 9Jsf g2 thKim - 2003). Aﬂgq zJole gTH
3.5
- Extra virgin olive oil
3.0 -+ Olive oil
55 {+ Refined olive-pomace oil

Absorbance

AN
LN\
A\
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230 240 250 260 270 280
A (nm)
Fig. 1. UV spectrum of extra virgin olive oil (@), pure
olive oil (A), refined olive-pomace oil ((]). The vertical bar
represents the range of the absorbance at each wavelength.
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ol 5= AMA kol 712151, chlorophyll AA+= L*Zk
I} a*7}ol, carotenoids= b*Zol AAjA o2 = AA 7}
Q1thEscolar 5 2007; Sikorska S 2007). CIE 3EA A A A o]
ZAS AR L* a*(green-red), b*(yellow-blue)S F1}i)F
Alo g =A% Ayl AAED HA 2YH LT} HL7](L*)L-_ it
3L yellow(+5*)2} green( -a*) A= o B Ae SUstAct
(Table 3).

23B89 HHMMAQl chlorophyll®} carotenoid $F(mg/
A7) ope olaEe WA 2Bl
E2 x5 B tHTable 4). 228|232 carotenoids®} chloro-
phylls-& Z}Z} lutein®} pheophytin® 2 REASE 9 FALSY|
A1t 3 o] 9l Hashempour 5 2010; Giuliani S 2011). Chloro-
phyllsi= 417 nmoj| A, carotenoids= 480 nme] TS F2 &
$3lE 2 o] B S s H|wE 4= QI (Escolar 5 2007).
Bt 417/4809] B E vl HH AAED BI S2HG

Table 3. CIE L*, a*, b* values of extra virgin olive oil,
pure olive oil and refined olive-pomace oil

Grade No. L* value a* value b* value
1 91.81 -12.75 90.78
2 91.16 - 11.64 101.4
3 86.95 -9.00 114.1
4 86.59 -8.81 111.58
Extra 5 87.27 -9.77 102.96
virgin 6 92.38 -12.25 9331
olive oil 7 90.60 -11.24 97.90
8 91.93 -12.69 94.69
9 90.19 -11.77 97.03
10 91.03 -12.10 93.84
Average  89.994221 -11.20£148  99.76+7.83
1 97.72 -6.74 2329
2 98.06 -5.86 20.84
Pure 3 97.75 -6.98 25.58
olive oil 4 98.28 -5.70 19.86
5 97.71 -6.95 2551
Average  97.90+0.26 -645£0.62  23.02+2.63
1 95.73 -11.2 36.89
Refied 2 95.72 -9.75 3239
olive- 3 95.75 -9.93 32.99
pomace 4 92.74 -11.34 37.94
oil 5 92.74 -11.34 37.85
Average  94.54+1.64  —10.7140.80  35.61+2.71
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Table 4. Chlorophyll and carotenoid contents of extra virgin olive oil, pure olive oil and refined olive-pomace oil

Grade No. Chlorophyll(mg/kg) Carotenoid(mg/kg) 417(nm) 480(nm) 417/480
1 772 6.55 0.503 0313 1.61
2 10.22 8.72 0.585 0.446 131
3 16.91 10.82 0.913 0.518 1.76
4 18.48 10.62 0.941 0.503 1.87
Extra 5 16.31 8.42 0.819 0.406 2.02
virgin 6 5.66 6.67 0.427 0.335 127
olive oil 7 11.53 8.22 0.616 0.409 1.51
8 6.58 6.48 0.488 0312 1.56
9 12.45 7.92 0.641 0.388 1.65
10 11.64 7.65 0.600 0.378 1.59

Average 11.75+4.42 8.21+1.54 0.653+0.18 0.401£0.07 1.62+0.23
1 2.07 1.45 0.133 0.069 1.92
2 1.63 1.22 0.105 0.058 1.81
Pure 3 1.90 2.50 0.185 0.133 1.39
olive oil 4 2.67 1.67 0.133 0.087 1.53
5 1.90 1.20 0.176 0.068 2.59

Average 2.03+0.39 1.61%0.53 0.146+0.03 0.083+0.03 1.85+0.47
1 1.03 1.87 0.237 0.065 3.65
Refined 2 1.69 1.98 0.228 0.072 3.17
olive- 3 1.79 127 0.222 0.065 342
pomace 4 2.66 1.87 0.310 0.100 3.10
oil 5 2.11 2.52 0.345 0.105 3.28

Average 1.86+0.60 1.90+0.44 0.268+0.06 0.081::0.02 3.3240.22

1.62, Fo] 2T ES 1.85 AAE EH-ZupAS 3322, 2o| A9 34H97] fEOoZ B gltkBaydar S 2007).

hAgE daEet uid S2ngut ol Seinfo] BE

3 Ao UV 2WEZOo R olo| 73S Folstgr)
e g W FeF BA Aal 595 Sg3o49 x}OlL

ZAjo w2 oz wolo], st AT YAGA gk

o] Aol 2] Wl ThE ALE oS 710l T
o] Y&e AT 4 Atk

ALE B SYERY o-EFHE FHot FFS 1119
mgkg, S-EIHE 509 mgkg, 7-EIZTHE 2.78 mgke, F+
o] 2P ELLE ¢-EFHE 927 mgke, [-EZHZE 1.37 mgkg,
y-ERHE 027 mgkeolul, FAY LelH-Tupagl o-
EFWEL 1344 mgke, f-ETHE 9.82 mgkg, 7-EFTH
2 4.62 mgkg B915HGHTable 5). A E L2 H-Fojx~
$7) b el g@Ego) g Ao £e EaY
£ =S Jehlle AL ZulA g7t 22 BHkolive pulp)
GA) &S 7180 ER 4] 25 A] dol Y Ed

5 Ef|lifl=f s
SYERY EYHE2 AxHoA T2Eo|u FeHEd
ol ATt AZUYZE 44 AEH=EE F= A Rolt)
2B &3} Yo 713 We AL oleuropein®| 1, vanillic

acid, p-coumaric acid, caffeic acid, ferulic acid 53} Z+-2 phenolic

£4 2

acids®} 3,4-dihydroxyphenyl ethanol, p-hydroxyphenyl ethanol
1} Z+2 phenolic ethanol 5¢|thLee S5 2007). AZF 245t
PHAze dAeg WA 22287} ferulic acid 0.543 mg/kg,
caffeic acid 0.393 mg/kgo]™, ©]2]9] vanillic acid, vanillin,
p-coumaric acid+= 0.3 mg/kg U2 W3t s 32l3}
S thFig. 2). AAEg HA 28 B8+ ferulic acidi} caffeic
acid®] o] #AL, Fol S EfFo Erkife EHE
o) 191 BEsHA ot Eeliis G ool il £
folEt RO 2A2 AEBS ¢ 4+ Aot AL &)
S48 AASHE BN FAAER R AAS)
Fo|ThGarcia 5 2006). et SJAER} w2l L2|H40)
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Table 5. Tocopherol composition (mg/kg) of extra virgin
olive oil, pure olive oil and refined olive-pomace oil

Grade No. a-T" B-T% 7 -9 Total
1 115 7.61 4.05 23.16
2 13.40 537 3.15 2227
3 11.05 - - 11.05
4 935 - - 9.35
Extra 5 9.71 3.27 - 12.98
viren g 13.20 2.96 - 16.16
olive
oil 7 10.45 5.45 421 20.11
8 10.65 8.55 5.89 25.09
9 10.93 8.32 5.17 24.42
10 11.68 9.34 5.05 26.07
Average 11.1941.32 5.0942.45 2.78+0.97 19.06+6.20
1 8.9 2.85 0.56 12.31
2 9.73 1.50 0.40 11.63
Pure 5 10.85 ; 0.32 11.17
olive
. 4 9.10 2.5 - 11.6
oil
5 7.85 y - 7.85
Average 9.27+1.11 1374070 027+0.12 10.91+1.76
1 18.2 10.15 6.33 34.68
Refined 2 11.50 10.30 3.70 25.5
olive- 3 13.43 9.20 525 27.88
pomace 4 12.9 8.94 4.15 25.99
oil 5 11.17 10.50 3.65 2532

Average 13.4442.82 9.8240.70 4.62+1.15 27.88+£3.94

D @-T means a-tocopherol; 2 3-T means A -tocopherol; ¥ 7 -T
means 7 -tocopherol

T M ferulic acid
O caffeic acid
0_5 . . =
O coumaric acid
;\? 0.4 g Bvanillic acid
? M vanillin
F 0.3
3
g
£ 02
G
V)
0.1
0 :
Extra virgin Pure  Refined olive-
olive oil olive cil pomace oil

Fig. 2. Polyphenolic compound contents of extra virgin
olive oil, pure olive oil and refined olive-pomace oil. [,
ferulic acid; M, caffeic acid; [, coumaric acid; [£], valillic
acid; [, vanillin

9] olgtstAQl EAdef 3t A+ 345
=2 EHE 2 SYER TS TESe VIee=
7t Hog Helth

6. AHIE EM0| [E S+ HFRF =2 0F 71

2YEFE =2 3] f-sitosterol} 1 2] campesterol,
stigmasterol, cholesterol 52| phytosterol S &H-3-3ttha & A
THKim 5 2003; Al-Ismail 5 2010). 2| & &K mgkg) &
A Ayt BmE QoA B-sitosterol dEFo] 71 =9ka1, 7+
SHE Aol o] &ol7t S FIsHTHTable 6).
a2 2t skl gt A A BlE(%)& vt 2t F
= Zboll &3 2pol7k A9 gleEz tE AE/et &7
Be = v|wsly] s Aoz Helth Al-lsmail $(2010)9]
A Az ol o5 L4R-2) campesterol FHF B]E(%)
20.5, stigmasterol 8.70| 8, TjF-3-2] campesterol $+F H]-&-2
18.2, stigmasterol 14.70]1, dju}2}7]-1-2] campesterol @] $HaF
H]-&-2 12.3, stigmasterol 8.92 22| H-8 campesterol 3.1~3.42,
stigmasterol 1.62~2.489}= H| W 7153t Z}o|7} 22 & ¢+
Qltt ESE Al-Ismil 5(2010)9] w2} stigmasterol @} campesterol
o] 3}2F H|-&(%)°] et Af(Authenticity factor, ‘Af=[100-
(campesterol % + stigmasterol %)] / (campesterol % + stigmasterol
%)E HWwstH AAE W STHFO Af= 192, F
2eBg 170, AW LR-Ekag 1690]6, Shutal]
§37, S50 24, FH 2002, Le|nge} e AE
Sote) BF olRE BUAT + AL Ho|thFig. 3).

F0

o u z=

W =2 /FE5HE =
pure olive oil 5% X refined olive-pomace oil 552] X|HFAF =
A A=, A ke AR 9 AHE RS R4S 53
7be] 79 9l 7]ek ABRe] £ g el stk
A At B4 A3l 55 7ol 2 #bo] glo] oleic acid(Cisy) &
o] Eo|Fo7 =9k31, 1 £ palmitic acid(Cigyo), linoleic
acid(Cis,), stearic acid(Cig0)S 213}t UV /\Tﬂ]E‘_ﬂ £
& 53 209 £447 Aot A=S WIshe Fa as
JKE ZRlstgint A2Eg WA 2H {9 JK= 71—4 0
of ZPHAT, Fol SE|HE 007-012, FAE S Fups
% 01-0.132 fARE ke Hol, O)2Ee WA LlHgo)
= TEEE Zol7t A5 RISt MEEA oA A
Edt WA 2T EF9 chlorophylls:s @2 L* Zki}b (-)a*
(green)©l, carotenoids= (+)b*(yellow) 2] FHAE &H1st
Stk &89 Aol Asgiel 2B hrelmol=
2 B9I5H 417 nme} 480 nmol| A SHE ] H](417/480)2
H sl JAEd |7 S ER 1.62, 70| SYEF 1.85,

H8 = extra virgin olive oil 10
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Table 6. Contatent (mg/kg) of the sterol of extra virgin olive oil, pure olive oil and refined olive-pomace oil, and its percentage (%o)

Grade No. Cholesterol (%) Campesterol (%) Stigmasterol (%) 3 -sitosterol (%) Af)

1 0.78 (0.26) 10.81 (3.64) 5.26 (1.78) 280.37 (94.32) 17.45

2 0.91 (0.14) 2047 (3.27) 10.64 (1.70) 594.54 (94.89) 19.12

3 1.03 (0.30) 12.85 (3.72) 8.43 (2.44) 32278 (93.54) 15.23

4 - 8.57 (2.81) 3.04 (1.00) 293.54 (96.19) 25.25

Extra 5 1.16 (0.38) 9.76 (3.18) 4.11 (1.34) 291.65 (95.10) 2112

virgin 6 1.29 (0.18) 23.00 (3.25) 10.99 (1.56) 670.60 (95.01) 19.79

olive oil 7 0.75 (0.26) 10.71 (3.72) 3.65 (1.27) 273.06 (94.75) 19.04
8 0.86 (0.25) 10.55 (3.02) 5.93 (1.70) 331.61 (95.03) 20.19

9 - 12.69 (3.46) 5.06 (1.38) 349.18 (95.16) 19.66

10 1.10 (0.21) 17.45 (3.34) 6.53 (1.25) 497.57 (95.20) 20.79

Average 0.79 (0.19) 13.69 (3.32) 6.66 (1.62) 390.50 (94.87) 19.24

1 1.30 (0.18) 25.19 (3.58) 15.14 (2.15) 661.01 (94.09) 16.45

2 0.95 (0.18) 16.23 (3.08) 11.64 (2.21) 498.80 (94.53) 17.9

Refined 3 1.12 (0.25) 14.69 (3.32) 8.58 (1.94) 418.14 (94.49) 18.01
olive oil 4 0.89 (0.19) 18.30 (3.86) 10.58 (2.23) 44421 (93.72) 15.4
5 1.28 (0.33) 12.39 (3.19) 7.72 (1.99) 367.06 (94.49) 1831

Average 111 (0.22) 17.36 (3.42) 10.73 (2.12) 477.84 (94.24) 17.05

1 4.32 (0.45) 21.19 (2.21) 17.86 (1.86) 916.09 (95.48) 23.57

2 4.04 (0.43) 28.76 (3.04) 27.17 (2.88) 884.89 (93.65) 15.89

Refined 3 3.12 (0.38) 28.40 (3.47) 2427 (2.97) 761.86 (93.18) 14.52
Elolrvr;accil 4 3.01 (0.28) 36.12 (3.38) 26.04 (2.44) 1,002.01 (93.9 ) 16.18
5 4.02 (0.28) 4738 (3.32) 3427 (2.41) 1,339.21 (93.99) 16.45

Average 3.70 (0.35) 32.37 (3.10) 2591 (2.48) 980.8 (94.07) 16.89

D" Af=[100 - (Campesterol % + Stigmasterol %)]/ (Campesterol % + Stigmasterol %)

20 [
19 . @ Extra virgin olive oil
18 W Pure olive oil
17 | ] A Refined olive-pomace oil
S s
R —
e
4 <& © Sunflower oil
] —————— OCatn oil
2 8 O Soybean oil
S —
0
Type of olis

Fig. 3. Comparison with authenticity factor (Af) of each
type of oils. Closed symbols indicated olive oil; extra virgin
olive oil (@), pure olive oil (), refined olive-pomace oil
(A). Open symbols iniecated sunflower oil (), corn oil
(CJ), soybean oil (O). The af value can be calculate as;
Af=[100 — (Campesterol % + Stigmasterol %)]/ (Campesterol
% + Stigmasterol %).

AAE LY B-ZutAS 3322, ZupAGE JAER ¥
SR Fo] Saingol E3E A9 FHER ol 7
& Zolth. e AE ERHEY T TF
HA &ZEH 19.06, Fo] 2T EF 1091, AAE 2T BE-x
OpAf7F 27882 iUV\ o 2 AFY EFHES &
HHPOE—,—H 2A 22 A 34EHE Ao Holma xu}
S MAS U Fol LURFE Tl TE0] B Aol
‘:}- Edusd SES d2E HA SHERIAMT =
A &A=, ferulic acid 0.543 mg/kg, caffeic acid 0.393 mg/
kg, ©]9]9] vanillic acid, vanillin, p-coumaric acid:= 0.3 mg/kg
We= vt s 7RIt S ERY AHES BE
SFolA B-sitosterol 2] o] 7R =9k2 ™, campesterol I}
stigmasterol @] 3] (%)) T2l Af(Authenticity factor)S A%
H B B S2ERY Afe 192, 70| SEHER
17.1, ZAE L2l B-ZufAg 16909, sfjuletr]f 3.7, &5
S 24, TR 2002, S ugo] A7te] B4} EY

Onl

HYeE Felsls 293 7|F0] £ 922 sy
ok 2 A= 2YERY 7 ool g 2 d o AE
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