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Abstract

Vegetable oils are a rich source of bioactive substances. Phytosterols in those have been known for many years for their properties
for reducing blood cholesterol levels, as well as their other beneficial health effects. Phytosterols are triterpenes that are important
structural components of plant cell membranes just as cholesterol does in animal cell membranes. The aim of this study was to
provide consumers with information about phytosterol contents in vegetable oils in Korea market. The contents of major phytosterols
(campesterol, stigmasterol, 3-sitosterol) in 50 vegetable oils of 10 kinds (perilla oil, peanut oil, avocado oil, olive oil, pine nut oil,
sesame oil, canola oil, coconut oil, grape seed oil, and sunflower oil) were analyzed by gas chromatography with flame ionization
detector. The average contents of vegetable oils containing 5 or more samples were in the order of sesame oil (334.43 mg/100 g),
perilla oil (262.16 mg/100 g), grape seed oil (183.71 mg/100 g), and olive oil (68.68 mg/100 g). Phytosterol content of sesame oil
and perilla oil was high among vegetable oils.

Key words: phytosterol, gas chromatography, flame ionization detector

N =2 (7=0.02), 20.3%(p<0.001), 19.1%(»<0.001) Sro}Ack(Sialvera
= 2012). Phytosterole} TFsto] 1998 EE 20119 Afo]o]
A1 EA] G- R (vegetable oils)o]] $H-F 3] EAH|Z(phytosterol) SR E 33719 AF-E HERHEASE Zx}o] w2, phytosterol
B AYr Al Zd A8 = (low density lipoprotein choles- 2 ZA7KsE AEFH, ufQ Y=, QF=2E, 47, A&, 1L
terol, LDL-c)¥} &2 AH|E(cholesterol, CyyHysOHYE o} 2} 7], T, 2, 2Z3)S AFFES W LDL-c7} Hat 10% ©]
E o2 el eol S racylglycerols 7] WL T et A ZATHCusack 5 2013).
(Vanhanen H 1994; Gylling & Simoen, 2015). 2JstA| - A43}st AEFA= PgY AYEYEdES Bol dhaotl
Al 5 T Eopol| A= phytosterolo] thgt L5t A7 X Ut AEHRAY A2 95-98%2] triacylglycerols@} 2~
P ot hARS T T 1089 Aoz 274 7H 5%2] E3rEdoltt. EgEdo xdE AHSH=Ho=
AR A3} 5120 4 g9 YEAHEZ HFI3t 17| ix HEAOZ E S HE(tocopherol), AFA (squalene), Z+E
o] H[3l SZHY AH|E, LDL-, triacylglycerols”} 2+ 15.9% phytosterol 57} 1T} Tocopherol2 AU EAgAMAZ ELE] AJA|
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7138 5 ok= 32} FAESHEZ o], squalene steroid
hormones©]t} vitamin D, cholesterol®] AF+EZ =2 Afol9] 7+
Ot B ABAGAo] THER EATTHYuan 5 2017)

Phytosterol2 E 2] €| 2 H(triterpenes)d] 2242 =9 Al
zut g 242 dHA cholesterold} 229} 7]50] v}
T}. Phytosterol-2 cholesterol¥} 5 A 514 mevalonate 73 25 7|
2 ASHA E=o|, cholesterol?} 2] campesterol, stigmasterol,
sitosterol?} 22 t}oFst FeE ATt Phytosterol-=
alcoholZ} 28 4= 2971 9] HAUAE ZH3EH AHE £/
g 12E 712 g}gEo|th 2714 2500] E9] phytosterol
o] A& FolA K=o FFA = 7|52 SHOA
Fou)sHA EaFo] &2 371X AJEQ] campesterol, stigma-
sterol, {3-sitosterolo] =8 HLthAlo]tH(Moreau -5 2002; Kim
= 2003).

Phytosterol %= sitosterol & 1 -+ A= cholesterol 2T} A
4 A7 ot A W &% eollA] cholesterol 4=
2 Ak Busgiek ofa 7152 7171 phytosterol® -
sitosterol @} B-sitostanol(stigmastanol)©| Q]t}. Stanol-2 sterol -
29} =AU} o]=ZAglo] glo] B-sitostanol2 B-sitosterol
Tt cholesterol A3 @32} g-8f/4d 0] ¢-<=3}tt. SRRt o-7-3F
o] o] £=AATES o] 83f B-sitosterolS [3-sitostanol =
Aot AF7F AlZE A tHIn 5 1999).

Phytosterol AJ3-2- cholesterol A3}t ax} & ofyz}; Z+& 3
day ¢ A4S A5nyt 5 24 AL A 2
8ol A9 Q= AR R dEA oJFEF o= o|-§stalA} 5t
£ A&7k ley HHAC R oAl EtH(In
1999). H F-Holl A= phytosterokZ Hho] AR &3} 5] 2
2, &F, 8AE 5l 7154 JA7HAE AR&-SHL 31k (Food
Ingredient First 2017). =FUjo]l A+ phytosterol-S T35t 2=
427 35}-=(unsaponifiable standard extracts of Zea mays L.,
ML) Fsto] AT o % RS BHO S
A7) 64% 2 gokEms Axstal oy sid &ofe] A
T= FEe AAoth(Kim 5 2018).

£ AFoA= AlEol 76 S AESFA 105E71E
G, ot ER Y, S H e Y, A, VIS, 7hEeh, 2
FRRY, Z=M T, HE7 )= AAste] Fgol #al 7]
50| ERlH F2 T EAHE 3% (campesterol, stigmasterol,
B-sitosterol)S ZAFHCE.

ojft

R
1. A=
3712 A9l A= IR 2223 AHULPE 2
oA AE4A S0AE71E 73, §E71E 14, oFETt

USA), stigmasterol(95%, Sigma-Aldrich, USA), B-sitosterol(95%,
Sigma-Aldrich, USA)o|th. YR EZEZAE AFE3F Ak 5.
a-cholestane(97%, Sigma-Aldrich, USA)0]3l A]9FZ hexane
(Burdick & Jackson, Korea)o] 0] WE- (1,000 mg/L)2.
Z AFEY. 8= methanol(Merck, Germany), acetonitrile
(Merck, Germany), hexane, petroleum ether(Tedia, USA)S AN
it} 1 ¥ho]] AJ2FO 2 potassium hydroxide(Daejung, Korea)
2} sodium sulfate(Sigma-Aldrich, India)S AR&-3T}.

Al of| AF8-3F EAZFH| = GC(Agilent 6890N, USA)2}H FID
(Agilent, USA)0|T, B4 HFL HP-560 m, 025 mm id,
0.25 um film thickness, Agilent, USA)°]t}.

3. AlEMRX| & phytosterol X 2|

Phytosterol S-41FH-2 Chen 5(2015)2] A 2|HH
T AR OF 1 g2 50 ml fasko] B2 HO &
=4 02 mLe} 7.5% KOH/methanol 50 mLE 7Fskal 8
water bathol| A 3023t 7F25H= #3Hsaponification)Z}H7
1Y Fct. Flask= A-2o] & 72| dZsta Y748 Ales
HHo] =0 AT M50 hexane : petroleum ether(1:1,
viv) 50 mLE 71ete] EFT S22 F shds= HE
I /718 S92 dESS EEste] thE B R &4
At o] L 33 whEsto] E23t f7]18H 32 tE
HojFo] FZTE {718 Sl ThA| SF5 40 mLE &
ot AHs| E9dste] F3ES Aojll= S 43] vt
EYot. o] @AA R AA £t F 7T FSiA
A TR E217t ok AZLSHA Aol /718
sodium sulfate”} 2F 20 g ©71 glass funnelo]] SI}A|A Zrol$
2 AAR $ES AAT §7189E 55 flasko] &7
=72 5=} 5=0] 4aH flasko] 2% acetonitrile/
hexaneZ 5 mL go] & 33 & 045 ym ZEHE o 2}5}od
GCE MYt

o

=
& u
flo = R Y

ML ot

HI
1z

=13=}]
=j=!

(G
~
Qo

2 AFo|AE 359 HEAIS ZHZF campesterol(6.99
mg/10 mL), stigmasterol(50.80 mg/50 mL), [3-sitosterol(35.53
mg/25 mL) =7} == 2% acetonitrile/hexane®]| =0 =

AR WS EXU 3FS BABTO| Wiol 100
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mL flasko]] &3+t & WERTZEZL 4 mL A7}sHT 2% Table 2. Analysis conditions of GC/ToF-MS
o o gl= SO ZQ oo U]-__.
:etomtnle/hexan %EO .i ks, :—:—01 = %Eﬁ—'i g Instrument GC/ToF-MS
koRel o o Sl A5 1 AL X A
9ct. e :Hi—v——Q-L _EJ#]_el A 0}04L6 pomnt U; c= g Inlet Splitless, 250°C, 1.0 injection
5 PEp Rt =712 sl Ge= 5 o
At B = lj_]D—; AE712 Sh= GCE AR %Eq'm 4 Flow rate He 1.5 mL/min
7 pavas o o
TQ} @i | &&= 7k 250C & foi)ouﬁijﬁ;k o] 3 Colurmn Rx-5MS (30 mx0.25 mm, 0.25 pim)
AATIAE 207 ARES Q
A5 152 mU/min 9402 ARSATH FUF 2.0 1L Time (min) Temp. (C) Hold (min)
o)1, split 10:12 280C 79% ZA0A 4087 fA5ko] 1 nitial 70 15
AHE 320 BAS .
E——Eﬂ = 3 o= L }ﬁljl’(Table 1) Oven temperature 20 180 1
) 10 265 1
5. AlgidbH O]l validation 5 300 4.5
HA oﬁ&gookﬁE_ﬂr_A4 o] " gdlo ke o.
A H5E o s Aol o] Ao it Transfer Line Temp. 260C
A1 (MFDS 2014y #Fa1sto] Eo]/d(specificity), 24173 (linea- Detector Ton Source Temp. 220°C
rity), 7E9H4(detection Limit), % %S4 (quantitation Limit),
WA (precision), %J&/J(accuracy)S 1t Aot
1) 50| ZEEHA|(LOD), AM2ksHA|(LOQ)

QAL A4 B 2ASHE BARYEEY 42 7}

ol ==, Sdle, vidde 52 A AHEelA
=2 O

3)
7ﬁ1
AN EES A9 o Hgs] AT 5= Q= stk 55 HAaHe Usto, Ht=ER| HFo] 758 D= Qi
2 AdoA= F 714 HHoE EoldS gl ReFolA= DA AUAT HeAHL 1A AFgoz |
(1) GOFIDEAZT 3712) phytosterol 420 H1A A @i 4 9l SAcl=o] Haske daict. 2 Aglolx
e ZEARE LYNG SURTEAL UYL Amol & GS 39 sl g Beuaer Gl 7
W7ol T 3%0) HARERAT WTelo] AR WA B 2]o] 2Aste] ZAUT A WPHS FAFEFAE
FE AlZH(retention time)o] A& It 5}9191 3] (International conference on harmomzatlon of technical
2) AEARY &30 wel GC/ToF-MSE o|-&35l9 3% requirements for registration of pharmaceuticals for human use,
9] 24 SRIFPIL B XL Table 29} LTt BAES] Eo] ICH)OI A A|AIGE B S ARS-SHEHICH 2005).
4] 8912 NIST (National Institute of Standards and Technology)
library®] FAIEE ARERTH EA42T FAEE A4 AETA=3.3x6/S
A& B 80% oo SIS AFRA=10x8/S
2) o 9l Aol &= y-HHO] Wit EEHAo|H AFAY
SRS HollA A5 s BANGEEY 5% B T Yt 712718 B ol yE2 BA4E9] F(mgmL)th
of that et 2Rt T E o]gsto] S ST
o} & ARAoA= 6 point FHFAS AH/dste] 3171449 A 4) dud
Hy-dHn 7|72t AHASTE AESH] JA4S &<l AU shte] #Aste BHARE eG4 24T
o 4@ A=E F7Iet & AgoA= EAWEELS
Table 1. Analysis conditions of gas chromatograpy 39) Wb Sste] Sgle] WA REUAS otel 4
HEZHZH% RSD)E A
Instrument GC/FID
Inlet Split 10:1, 250°C, 2.0 pL injection 5) M&tM
Flow rate N2 152 mLmin Hapgel Wk B8 24S B9 WA Aee A
Column HP-5 (60 mx0.25 mm, 025 ym) 22 io] 4T 9 BEC] REAS ST DL B
Time (min) Temp. (C) Hold (min) T o] FZHT} v wste] At

Oven temperature .
initial 280 40

Detector 300C Sl E(%)=(Cr — Cy)x100/Ca
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o] ff Grz A& HEEHo] FYH 5, Cue Alme] #E
ofo] 2w gk AEle] S, Cu EE0 FES W,

Za g

HFA|F 328 Z1Z; campesterold} stigmasterol 0.003
mg/mL~0.09 mg/mL, B-sitosterol 0.03 mg/mL~0.8 mg/mL &
THYE sl4cto] EFEFEACE AHEFIT}. GCFIDE 3
3] HR 24510] 6 point DAL AT}, HARYES ¥
202 BFEOY SEE XSO0 2 9T 4VUAIY B
e Table 33} 2T, AFA B e U] A A
2303 campesterola} B-sitosterol> 0.999 ©]4}, stigmasterol-2

0.998 o]Afo 2 1tgitt.

2) ZHE5HA(LOD), HZFSHA|(LOQ)
S HEFENE o]-8olo] HFAES 39 2HAdoto] HFA

9] 71&7] W3 YAHO REHAE F-o10] 5.39] A4
o2 FAEWALOD)} FFAALOQE 42 73 A

ZAIH= Table 337} 2t} LOD= 0.0016 mg/mL~0.0115 mg/mL
2220 A LOQE: 0.0042 mg/ml~0.0348 mg/mL =02 1}
EbiTt.

£ ZHsto] nayd o] i EEHAN% RSD)ZE I Fct.
A AR T ZENF 152 Aot dxedt 5
T =9 EHREEAS FUSt F4E(% recovery)Z
It 2443} RSDE 0.3%2.6%2 UERGTH AA=2
5079 AlgE B42% e BAYer AT SAHE
EESEL 001%0.1%2 AOAC 7Ho|=ael 7]3(A0AC

Table 3. Linear correlation coefficients, limits of detec-
tion, and quantification of phytosterols analyzed by GC-FID

Linearity LOD LOQ

tandards Linear equation R (mg/mL) (mg/mL)
Campesterol  y=1689.7x =2.6718 0.999  0.0016  0.0048
Stigmasterol y=1297.3x —3.8986 0.998  0.0014  0.0042
B-Sitosterol  y=933.31x —10.119 0.999  0.0115  0.0348

Table 4. Accuracy (recovery) and Precision (repeatability)
for the determination of phytosterol in vegetable oils

Compounds Recovery (%)  Repeatability (% RSD)
Campesterol 108.95 0.3
Stigmasterol 112.03 0.8
[3-Sitosterol 91.39 2.6

2016)2} Bl WS HFEAEY] FEFE] 1%, 0.1%, 0.01%
o ] RSD 71&& 77} 2.7%, 3.7%, 5.3%& ZF &0 =4
Zik= 71 olstz A3

2. A2 2oz

B71=A oA 20198 7HOA 8 Ato] AR AEA
2] 1050f ot T=FE4 Z3l= Table 52} Zt}. Phytosterol
S campesterol, stigmasterol, 3-sitosterol Z+Z}FQ] $HeFo &2
HASHF AL, F phytosterol 2 34420 T = LERHH

715 (perilla oil)Z =4t 573} F=r4t 2702 £
Campesterol T2 10.61 mg/100 g~14.48 mg/100 go] AL
stigmasterol= 4.68 mg/100 g~6.73 mg/100 g, [-sitosterol>
21828 mg/100 g27321 mg/100 g 2208 Uehdth %
phytosterol TFEFL 234.14 mg/100 ¢~294.65 mg/100 gO &
I+ 262.16 mg/100 go]Jth. In 5(1999)Q] LA E E7E
9] phytosterol S+ B-sitosterol, campesterol, stigmasterol <=
o Ueht & oi7el §At AFHS Bt 718 %
< phytosterol o] 7MY =2 AEFL A AECE
294.65 mg/100 go]t}.

GF-fr(peanut oil)= S=AF AlES 14 SARS =W &
BB Mol ARSAT} ojefont e AEAaAe
EAAuel Blwst Al g EAITE - phytosterol HF
2 131.30 mg/100 go]il campesterol= 17.15 mg/100 g, stig-
masterol<> 23.08 mg/100 g, B-sitosterol-> 91.08 mg/100 g& L}
ERgith B3 42.19 g/100 g9 A2 oFotd, &2
&, EtEolt, FAHZtAEIE FeFo] ot vt A
g 7HAAL Sltk(Lee YR 2019).

ofE 7% Q@ W(avocado oil)S WA FAL 34T} T HEAL
12 B4 ofl7tE Q49| stigmasterol g Tl
A YEP O Y Bsitosterol 3Hw-3HEFO] 174.48 mg/100 g=
=0} & phytosterol®] Hw3HEF2 205.35 mg/100 g & =Sk
t}. & phytosterol o] 7H =& AlE-2 HA| A A F O
2 SRS 30691 mg/100 go|t}.

= Bf(olive oil)= F|F 7 7HF 0|2 AlEAH 2
A= a7fEo] FU F& 59U AEFEY FF7F S
S ERE SE YR AR AFs 9 A oA
7 Bol ARgSte AEARAIT & AFtolAs AFQIA



Vol. 34, No. 2(2021)

A=A 8A] 1050] oSt 39 Phytosterol 3o £4]

Table S. Phytosterol contents of vegetable oil in Korea market analyzed GC-FID

Phytosterols (mg/100 g sample)

Vegetable Oil Origin Campesterol Stigmasterol B-Sitosterol Total phytosterol
Mean+S.E. Mean+£S.E. MeantS.E. MeantS.E.
(min~max) (min~max) (min~max) (min~max)
Perilla oil China (n=2) 13.05+1.45 6.06+0.81 243.0521.44 262.16£23.50
(n=7) Korea (n=5) (10.61~14.48) (4.68~6.73) (218.28-273.21) (234.14-294.65)
Peanut oil China (n=1) 17.15 23.08 91.08 131.30
(n=1)
Avocado oil Mexico (n=3) 29.38+42.06 6.00 174.48+40.99 205.35+74.65
(n=4) New Zealand (n=1) (6.01~92.30) (ND~6.00) (124.39-214.60) (130.41~306.91)
Greece (n=1)
Olive oil Italy (n=6) D D 68.68+18.42 68.68+18.42
(n=12) Spain (n=4) (44.11~92.75) (44.11~92.75)
Europe” (n=1)
Pm‘zni‘z“) oil Korea (n=2) (9.55-9.57) (ND~8.25) (111.49~127.46) (121.04~145.28)
22
Sesame oil ’Ef(‘l?a ((:11:;)) 47.66+5.77 21.7125.51 265.06£53.15 33443463 .42
(n=8) il (37.45~55.24) (11.72~30.07) (156.58~324.66) (205.75~409.97)
Canola oil Canada (n=2) 94.69+26.90 D 218.77£70.27 313.46+97.10
(n=3) Spain (n=1) (77.12~125.65) (177.71~299.91) (255.82~425.56)
Coc(?gt) ol Pillippines (n=1) ND ND 14.36 14.36
. France (n=1)
Grape seed oil laly (ns5) 13.9246.11 14.69+4.35 155.10+46.73 183.71%57.01
(1=9) Spait (o) (6.18~23.68) (8.73~20.60) (84.46~214.29) (99.37~257.72)
Sunflower oil Italy (n=2) 5.65+0.99 8.7842.36 87.90+16.48 102.33£19.81
(n=3) Spain (n=1) (4.57~6.51) (6.09~10.52) (69.01~99.33) (79.67~116.36)

Y Europe: Greece, Italy, Spain.
2 Asia: China, India, Myanmar, Parkistan, Vietnam and Ethiopia (Africa).
3 ND: None detected.

47, olgg]opit 67, 1 AAE 17, 18]l A, o|gE
of, A¥|Ql4hS E9tsto] YhE AlF 1S 75t AAR
t}. & phytosterol TFo] 7H} =& AlF-2 olg g oMt &7
HO AZOF 9275 mg/l00 g0 UGt 2B oL 3
Z329] phytosterol % [-sitosterolo] 44.11 mg/100 g~92.75
mg/100 g L& EAEJL UMA| 2472 EHE 5
o8 EAARI EXELS HIth In 5(1999)9] AFolA =
stigmasterol-2 A& A] &k1l, campesterol2> 1.1 mg/100 g©.
2 35| v)zF B4t} Ui B-sitosterol 28.8 mg/ 100 g©.
2 Ueht & aTasel Aw 4TS 2ot

3% pine nut oilys B71% FFEA} R FAA 22t
14 575 248 2423 22t9] B phytosterol T
2 121.04 mg/100 g7} 145.28 mg/100 gO & Lrebgrom i
0] Bsitosterolo] ek, AV 20199 YYEA AR (KFS

2019)0f] w2 = A AAFS 1,164,585 kgO. 2 73}
B AR oA PAE = (1,136,945 kg)o] A= B AT
97% oldZ ARt

71 E(sesame oil)}> I A 34, AEAF 17, SEY=E
ARERE AFE 4712 A FT. Phytosterol©] #A4 A TH= campes-
terol 37.45 mg/100 g~55.24 mg/100 go|3lal stigmasterol>
11.72 mg/100 g~30.07 mg/100 g, B-sitosterol= 156.58 mg/100
2~324.66 mg/100 go|tt. ThHE: 79| AlE4FAEY Bl
& o] campesterol¥} stigmasterol T=FEL o} 2} B-sitosterol
S 7 Uehdh In 519999 Q70 §Ae FRIRE
2 ehet

ekt 7Hseh canola oi)®] A 5079 412857
% 7V 27 dehgeh hsebat A9gy 42494
% campesterol 30| 71 =9Qkth

it
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FFY 2 YU(coconut oily> WA 1740901, 2EH
9} Zro] B-sitosterolTt 14.36 mg/100 g© & E}L} phytosterol
dgol AA Addid § 7MY W2 SE2E YET

L= A fr(grape seed oil)= OEE|oAE 57, TRAAL 14,
AH QAR 37-& BA T AR 274 9] Fgo| o E AE
of vlal =A YEFGTH EEA-3+= campesterol 6.18 mg/100
2~23.68 mg/100 g, stigmasterol 8.73 mg/100 g~20.60 mg/100 g,
B-sitosterolS 84.46 mg/100 g-214.29 mg/100 O & L}Elyte}.
& phytosterol o] 7MY w2 AlF-Z AHA4E ZEMAH
AEOF 257.72 mg/100 g0] AT}, Choi 5(2005)2] ALAT}
E = 3 phytosterol $HF-2 campesterol 20.42 mg/100 gO|
Q111 stigmasterol 15.16 mg/100 g, B-sitosterol> 116.03 mg/
100 g0 & YEht &2 Aot FARE 435 H3lH

SH}}7 ]S (sunflower oil):= campesterol SEF 4.57 mg/100 g~
6.51 mg/100 go|3lal stigmasterol> 6.09 mg/100 g~10.52
mg/100 g, B-sitosterol> 69.01 mg/100 g~99.33 mg/100 g 4~
O 2 UEEIL F phytosterol EEFS 79.67 mg/100 g~116.36
mg/100 g2 FHo 102.33 mg/100 go] At

A EARA9] phytosterol TFEIL = B-sitosterolo] 71
=Qk37 campesterol, stigmasterol <22 WEFLTE 8% 9]
7ol met 54402 545 A&l A SHERL}
Ty 2o A= campesterolZ} stigmasterolo] &HE0]3]
stigmasterol AJ¥0] A& £F02 Uehd 4= 1059
$7 % SERZ WS SAT B4 stigmasterol 0]
SEA| St Fig 1.2 284742 S5l W& F phyto-
sterol S A1 ZE Yepd Zolth. F phyto-
sterol 3F0] 7MY w2 A= UIsHH V1S, 7hedh,
715, ol Y, XA, 3, B3, siEkElR,
Bf, Z3Y LY &olth Alg F B35, 3, 23R
d 5 87t H2 AFEL AFolA izt ol sl
ol AR5 TRt of# Y Filw SR 244
59 5Tt 57 o] 3o ® EAAT}Y] ATt 2 Al
=& ¥ et A= F7]5(334.43 mg/100 g), 7]5(262.16
mg/100 g), TEHX(183.71 mg/100 g), 2] H.3(68.68 mg/
100 ¢) 202 Uehilth, B4 27 3723} S7]20] 2
Hfu ZE=AFHET phytosterol o] EUT 7504 =
7182 SEUEt AEe2Ao T2 AREHE AEdaAR
UGS SA(KHIDI 2017)0f] =W AE47A2] 19 Ht
AHFZ 715 157 g 5718 032 g2 & S¥H{ 022 ¢,
EEAG 008 gt W2 zog HIysict

=
(@)

A

a

fo o

mg/100g
=

150

Vegetable Oil

Fig. 1. Phytosterol average contents of vegetable oils in
Korea market. The blue bars on the graph indicates that
there are more than five samples (n>5).

$A5l] F8Q phytosterol 37] AJE-(campesterol, stigmasterol,
B-sitosterol)9] TS X3 A3}, & phytosterol $HF2 Z
71233443 mg/100 g), S7]2(262.16 mg/100 g), EEHA-S
(183.71 mg/100 g), 22| E-5-(68.68 mg/100 g) &-O.& =4
e, S-Ejuet A8-S4l0 F2 AMHEEE VISR E1E
of phytosterol’d+0] &o] T-FE] U= & & AUt =
AP AE/+41 2] phytosterol 9 2+ FFH Ze
M, AERPZINR-E Al Qlskales Bsitosterolo] 7HE =9kl
campesterol, stigmasterol <=0 & WEFGT) YTl 7hset
-+ % phytosterol $F5F0] 425.56 mg/100 gC. &2 50749 A&
% 7F =4 vEtd o SERet IR YL Bsito-
sterolt 4] = 31 Y X 24] E(campesterol, stigmasterol)=-
273 Szo) Zuos Ueht B4 2ES Ho,
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