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Research on the Quality Properties of Olive Oils Available in Korea

Hyeon-Wee Kim*, Soo-Kyung Bae and Hai-Soon Yi
Ottogi Research Center

An investigation of various olive oils available in Korea was carried out to assess their quality properties such
as color, oxidative stability, fatty acid composition, tocopherol content, sterol content and benzo(a)pyrene content.
In color measurement, by using a Lovibond color scale and Hunter color difference meter, both a and b values
of extra virgin olive oil were higher than those of pure olive oil by Tintometer (Lovibond PFX995). However,
extra virgin olive oil showed higher a value and lower L value than pure olive oil by the Hunter color difference
meter. In the rancimat fest, the induction period of extra virgin olive oil (38.03~8.47 hr) was longer than that
of pure olive oil (32.40~9.94 hr). In fatty acid composition, C18:1 (72.01~78.53 wt%) was present in the greatest
amount, with lesser amounts of C18:2 (4.88~10.36 wt%) and C18:3 (0.56~1.09 wt%). The tocopherol content
ranged from o-Toc 4.09~13.89 mg/100g, P-Toc 0.57~1.34 mg/100g, and ¥Toc 3.41~8.03mg/100g, and o-
tocopherol was found to be the main isomer in all oil samples. Therefore, there was little difference in the fatty
acid composition and tocopherol content among the different types of olive oils. In sterol content, B-sitosterol
(124.52~19.33 mg/100 g) and campesterol (1.10~0.62 mg/100 g) of extra virgin olive oil were higher than that of
pure olive oil (B-sitosterol 92.68~17.44 mg/100 g, campesterol 0.59~0.35 mg/100g). Benzo(a)pyrene was found in
almost all samples, with 0.287~0.106 pug/kg in extra virgin olive oil and 1.204~2.130 ug/kg in pure olive oil.
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GC(Hewlett Packard 6890 series, USA), Z#H L SUPELCO
WAX10(30 m<0.32 mmX0.25 um), split mode, ZOW—
230°C, ALk 180°C — 5°C/min — 230°C(16 min), % lﬁ
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40: 12 3153
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Olive oil (1-7: Extra virgin, 8-13: Pure)
Fig. 1. Color value of olive oils by Tintometer and Hunter color

difference meter.
1) 1~7: company number, 2) E: extra virgin, 3) P: pure.

o]o]| Tintometer ¢ ©]%+ Lovibond color?} Hunter scale®l
3 L, a, b3S 24T ZAFFig. 1) , Tintometerd] °IF
Az yellow valuer= extra virgin?l E-1~E-70] 25 702
2 =2 v pure 55U P-1~P-62 14~70 912 HhE L
2 29ith Red value: E-1~E7°] 2.1~41% P-1-P-69|
0.9~128HT} ZokA] HAA O Z extra virgin®] puret} X%
Aoz VERST) Hunter scaledl 213 Mxojr= 8V]E W
Ve L value® A% E-1~-E-7+ 10.34~1259 2 P-1~P-6
9] 12.96~14.128.t}F T B3, a valuee E-1~E-70] -1.32~-
3.61Z P-1~P-69 —4.69~-651ET} ¥, b values E-1~E-7
o] 6.84~7.96, P-1~P-6°] 6.79~8.342 MT WHAE HA A
WA 0 F extra virgin®] pured] B8] H-24& o] g A
o2 Uelth o|E extra virgind FAE pured VL8
S W L purert B, apkS AY YIRS H, bakt
chlorophyll3H25-S extra virgin®] © ¥t & Escolar 5
9] ByelE tha o7t rh

o]# g Mz olx Y HF] EAsk= chlorophyll,
pheophytin, B-carotene 52| FaEFaele] 7Rlsl= Aoz F
Al o)E dEe TR, AsE, 71EFEY T 99
22ld] o9& 2aA)7] W&ot} Rahmani 5% H&5 &
PuaRE A2 2B/ B-carotene 0.33~3.69 pg/g,
chlorophyll? pheophytin®] #&&  Z+z}  1.0~10.0 ug/g,
0.2~24.0 pg/gelsl BT, STER 5 PcaroteneTEE &
g SA3E F ZAdga ok E§ Roca 7L
Green olive$} semi-black olive2%-El FZ3} virgin olive oil
o] chlorophyll A, B £7% %, pheophytin B %%, Green
olive®} semi-black olives] $le1A pheophytin Av= Wt
3573 ugle, 6.66 ug/g, B-carotene 5.2 uglg, 1.0 ug/gelztal
st om, virgin olive oilolX F&T 449 silicagel GF254
TLC plate’de] W= Mg gt A3 orange yellow~yellow
olQtl= BT9% T} Serani S0 1989~1990 0] ABAF
% extra virgin olive oil®] pheophytin AZH#H2 3~12 ppmO]
o, ol &xg Bl o) FEH Ao HdHo=m
Ed gt o AR AR
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Fig. 2. Oxidative stability of olive oils by Rancimat test.
1) 1~7: company number, 2) E: extra virgin, 3) P: pure.
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Rancimat ¥ A3 (Fig. 2), pure®] F=7]7k0) 20.5~44.5 hr
(32401994 hn)l el WHal] extra virgin®] 79+ 28.5~47.6 hr
(38.031£847 %= ThA Hoja] AbslobgAde] s ksl
AoZ YEt oy Azl wEkA Zpolrt Y= ST
Extra virgin®] pure®t} 2belobg/do] thh T A Ax
Zboll A extra virgin®] puredl] BlE] thi MAfo] XFk o] &
Z, e Yehlle ZEld oy B-carotened] o)
Eod 7I1E Aom FAHET deMan 5098 #HalstEv)
7F 1009 ©l2= AIZF &, IFAate] ksl E A Fuky
AFALGS B Et Amrghe] Wals doy|e s
ZAete AOMAES STERE e 3 A3 4150
S 2 AAdE AFAMALL formic acid7} 72%, acetic acid
7} 16.5%, caproic acid’} 9.1% AEety BIs7|E SHHe
W, Lercker $®& extra-virgin olive 0il®] rancimat 247

I 15~16 ekl Bisle] B Ade] Anels xjolrt =),

Xk =M

AL ZAS(Table 1) 55 T2 glo] C18:1, C18:2,
C18:3¢] ZHz} 72.01~78.53 wi%, 4.89~10.36 wt%, 0.56~1.09
wit% = HABIZ AL Fefo] BolFog mold s,
utet/]f T CI8:1(2146, 2947 wi%), C18:2(54.51,
59.76 wt%), C18:3(7.81, 0.18 wt%) Sa= 2 Ak %
A4S Yepidth SHEEE extra vigin®] ¢ Cl18:19]
76.52+1.92 wt%, C18:27} 7.51£1.56 wi%, C18:3°] 0.93+
0.13 wt%Z pure® Cl8:1°] 75.89+2.16 wi%, C18:27}
7.88£1.79 wt%, C18:3°) 0.87+0.17 wt%2l A3} AL =}o]
7 AT of s Al 2A4E Nickerk 5090] C18:1
(71.8%) > C16:0(12.11%) > C18:2(10.2%) > C18:0(2.72%) >
C16:1(0.97%) > C18:3(0.75%) <o} C€20:0, C20:1 & 3}
S22 ke 3 WY 2 Kamal-Eldin $®9°] B33k C18:1
(71.6%) > C16:0(13.8%) > C18:2(9.0%) > C18:0(2.8%) > C16:1
(1.4%) > C18:3(1.0%)2] Aol 7<) H|S=sia).

EDNE &
S Uil EZHE33F2(Table 2) extra virgin

ol A% odl7t 8461249 mg/100g, BAI7F 0.94+0.22 mg/
100g, YAI7F 5.62+129 mg/100 g©) 3L, pure] 7% oA 7k
10.97+4.03 mg/100 g, P17} 0.97+0.25 mg/100 g, YA 7} 5.80
+153mg/100ge2 Aukdow oA Hgo| S e
AZHA LAyrk O A SR vE) F EFH ST ] ¥
RkoH, puredel oxl7b B W ASRE UpERT). ol¢h #
Hst A1EA Niekerk 52 o-Toc 9.0£2.5mg/100 g, B-
Toc 0.16+£0.08 mg/100 g, y-Toc 0.47+£0.28 mg/100 g, d-Toc
0.04+0.01 mg/100 g1 2, Syvaoja 5992 o-Toc 11.91 mg/
100 g, vToc 1.34 mg/100g, B-Toc, 8TocE EAEYUS BT
alich. X3 Dionisi 5% o8] Aol S|P T
E3vE e LCEA s T o]F9 7|Ee] EYEA
A5 A=3F9edl, extra virgin olive oil oA 12.5~23.7
mg/100g, B+yA 1.0~24mg/100g, virgin lampante olive
oilS oAl N.D-~22.1mg/100g B+yA N.D.~3.5mg100¢g,
refined olive ol oA 9.6~144mg/100g, B+vyA 08~1.2
mg/100 gt B3k vp ¢l
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A cholesterol §TA3t 53 FHHH phytosterol T
(Table 3, Fig. 3)2 P-sitosterol®] 61.22~148.64 mg/100 g,
campesterol®]  0.26~2.31mg/100g B = PB-sitosterol,
campesterol 2.2 ZAEHTE SHFERE extra virgin(E-
1~E-7)2 B-sitosterol®] 124.52%£19.33 mg/100 g, campesterol
°] 1.10+0.62 mg/100 g%, pure TF(P-1~P-6)o14 ] B-sito-
sterol  92.68 11744 mg/100 g, campesterol 0.59+0.35 mg/
100 gB ) 433 =2 sterol FHE HolZE pure 57O
B)5] extra virgin 57 FYAETFo] Bt HE
Ak 2=HE s AA A= Niekerk 59¢] B-sitosterol
732279 ppm, campesterol 18.8+8.04 ppm¥S KIS L,
De Blas 5% & FAHIE b gjgh B-sitosterol, campes-
terol, stigmasterol Z}7+e] %o virgine 84.9+1.9, 3.2+
0.2, 059+£0.09, refinedv™ 849%14, 34x02, 09%03,
extractedt= 8114, 1.3+03, 1.3+032A] B-sitosterok> A &
kel Ae] zpo)7} @137, campesterol virgin# refineds
Aol HI=gh 5ol ANt extracteds UhAr W32, WHH stigmas-
terob> Al FEjZlell FElgk 2jo)7h ATk Erh. B=jE, Grob
Te ofe] e SEHfel QoM ZEE TS Bl
stdet &, G sHA WAL A3 e ofH HAA
gE 3K ¥ dE 2HEF H3e FAQ extra virgin
olive oil (n=54)2 P-sitosterol 834~995 ppm, campesterol
20~36 ppm, 1% o]’ FEl4HE 7EAAL QA vk kA
23t g2 W= cold-pressed?! lampante raw(n=13)& f-
sitosterol 945 ppm, campesterol 33 ppm, lampanteE g A g
lampante refined(n=16)v P-sitosterol 692 ppm, campes-
terol 25 ppm, & ¥ W AQER AFsH, oS ek A
AAGLE AAHok sl EulF=H(santa)= P-sitosterol
1234 ppm, campesterol 51 ppm, ©19] AATF L A LuiF
Zfr(santay= B-sitosterol 659 ppm, campesterol 25 ppmo]ZFiL
Bk uf RlojA] AEldge] wet SEE T Aoyt w
ASh= Zlo 2 Bt}
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Table 2. Tocopherol contents of commercial olive oils

(mg/100 g)
Variety of olive oil o-Tocopherol B-Tocopherol v-Tocopherol 6-Tocopherol
1V-B? 9.26 0.81 4.87 -
2-E 7.85 0.96 5.77 -
3-E 1247 1.34 8.03 -
Extra virein 4-E 9.96 0.99 5.93 -
g 5E 592 0.66 3.98 -
6-E 8.71 0.99 592 -
7-E 5.08 0.80 4.82 -
Average £ SD 8461249 0.9410.22 5.62£1.29
1-p¥ 9.11 0.57 341 -
2-p 15.51 0.92 5.50 -
3-pP 13.89 1.01 6.09 -
Pure 4-P 4.09 1.24 743 -
5-p 12.07 0.84 5.0t -
6-P 11.15 1.23 7.38 -
Average = SD 10.97+£4.03 0.97x0.25 5.80+1.53
Total (Average = SD) 9.621+£3.40 0.95+0.22 5.70+1.34
Yeompany number, Yextra virgin, Ypure.
Table 3. Sterol contents of commercial olive oils (mg/100 g) e £ PR SRR \
=] 5 B 3
Variety of olive oil Campesterol B-Sitosterol “| H g 23 g ‘
1B 231 12457 N ;- : FE % |
: 5] s O &
2E 1.20 86.12 : . IR
3E 137 13531 B N \ WAV A ]
Extra vicei 4-E 071 12621 o T
A virgm S-E 0.57 131.06 HE £
6-E 0.56 148.64 £ | s & |
[*H 1]
7.E 0.99 119.71 al | il |
Average+SD  1.10£0.62 1245241933 s P £ /| I\ -
SR IANA SUVAW NIV N R AN
1-p 113 91.57 e o mB L YR AL e e
P 026 6122 Fig. 3. GC chromatogram of sterols.
3-P 0.26 107.93 Sa-cholestane: ISTD, (A): sterol standards, (B): sterols in olive oil
Pure 4-P 0.85 92.70
5-p 042 109.93
6-P 0.61 92.74
Average+SD  059£035  92.68+17.44 ol 0.088~5.541(1.204£2.130) pg/kg® 2, puresHoll A2l
3leko] =oki= = EX 5 Z(6-
Total (Average £ SD) 0861056  109.82+2422 Fel wed ole 549 W7 A6 5541 ngke)

Ycompany number, “extra virgin, Ypure.
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Table 4. Benzo(a)pyrene contents of commercial olive oils

(ugrke)
Variety of olive oil Benzo(a)pyrene

12 0.466
2-E 0312
3-E 0.256
Extra vire: 4-E 0.161
KA virgin 5-E 0.215
6-E 0.379
7-E 0.221

Average = SD 0.287x0.106
1-P3) 0.519
2-P 0.455
3-p 0.293
Pure 4-p 0.088
5-p 0.325
6-P 5.541

Average +SD 120442130

Total (Average £ SD) 0.710+£1.457

Ycompany number, Yextra virgin, *pure.
. ADCH 2, AT CHUSEL A |CARENRCPGISER 1) § (A)
- ﬁ‘
AT 8, ADC CHEFREL 8 | ARENGEIETID! DY (B)

I

benzo(a)pyrene

o

3 a a 1z

i

Fig. 4. HPLC chromatogram of benzo(a)pyrene.
(A): benzo(a)pyrene standard, (B): benzo(a)pyrene in olive oil.
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wWi%), C18:2(4.88~10.36 wi%), C18:3(0.56~1.09 wi%) TL=
=91th Tocopherol T3 oAl 4.09~13.89 mg/100 g, BA
0.57-134mg/100 g, 74l 341~803me/100g M= o-toco-
pherol $Hko] 71 #oit), &|H. o FEZkY] At =
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