J. Korean Soc. Appl. Biol. Chem. 47(4), 426-429 (2004)

Al2AI
=)

£YE - 0|Tg - YHS
AZYstn AEEEY 2 2 EALAFAY, ke
(20044
Key words: *45, phytol, GC
M B

Acyl-CoA: Cholestrol acyltransferase(ACAT, EC2.3.1.26)&
F2ollA cholesterol ester 22V A0 ZHE] cholesterol 35
% el lipoprotein F/d% Fog AL sh= Fieolu)
web, okl EUskEs 18 ASAR Ee) §-
A3 orAAdo] ZIthElE ACAT inhibitorol] The Q57 2
8] Y= ot

e AEoE B ofg, dlelMe AR 9A

AEAR sl hgORE olgd fovl, 2%, Hol viel

o AFZH7} e Aer FEHA Uk Az T dE
(Lactuca sativa LYZFE] ACAT dA|&/do] =& phytol
sty fEivkEdlA 2715 s o A HA He A
7} ACAT €74< 9AI3l= phyols: TF3ke ke A
S ouzh ki & = k. wEhA, Tkt 5] Aol
ele, zt FFE phytolo] g YoHto @M, phytol T

2 o

=

o
ol ¥ F5& ¥ sl FHWAEsh aAFF oA
Z1dhg 4= 90g Zor}

Aol AR} 52 gas chromatography(GC)S ©l-&-3te
Sl FRE U= phytold] FFRAHE Iz,
A g3l 7} 5EF 459 phytol TS BEAgowH,
phytol $Fo] Be F5E ABetAt s
A z)a} v E29 A A 100 g2 99.7 meo)
He BHAS, e An mek e

L=
€

o

HAIZle] whe FF e 9T AAEAE BolX asith
R

7171 2 AJek. Phytolo] TMS3llE N O-Bis(rimethylsilyDacetamide
95%(ACROSS, USA)E AR&-SIiTh £418 Al5de] ool
Supelclean LC-Si SPE Tubes 3 mi(SUPELCO; Sigma-Aldrich,
USAYE AH-319th. GCE GC-14B(Shimadzu, Japan)2, GC-
MS+= HP 6890(Hewlett-Packed, USAY] F-2FEl mass spectormeter

*I2A 4
Phone: 82-31-201-2661, Fax: 82-31-201-2157
E-mail;: nibaek @khu.ac.kr

=X 2 2E
A (Lactuca sativa 1.)2| EFY

L UNY - WO - S -

99 249 H 20043 11€ 239 4~

426

g

=2

M

s =
312 24

Phytol

S ix
ol A E

~—

(HP 5973, Hewlett-Packed Alto, CA, USA)E =339t}

AEA T, B HAINA AMEE AF(Lactuca sativa L)
20033 89 A71= HEA 9] Az o} He FgolA
st Aoz, A3 A Wlrt 7HeE Ao AsEANe
o, e ¥3He oF 20-30cm AL A3 89 4
o wl, AR R}, blue smooth, BS), & Xl EH ]
v} red smooth-1, RS-1), (B E"}, red smooth-2, RS-2, T
o)), HEEEAHEA, red rough-1, RR-1), QIEESH, red
rough-2, RR-2, Tt o] 37A2 BR/E 5359 £5&
Ao AMg-EFATt.

Phytol B Phytol $28E<] A&, Phytol & A7 ¢
wydo R Basie] ARSIt Hollx] AT s FEel A
HAAE 2} 100gS 80% MeOH -S4 (500 mix3)E 2443}, 3
W F=EsIn). dofzl 7F FEES WAEHIL, Qi 55
42 EtOAc(100 mix 2)2 H,O(100 mHE 24l FZ3rt. o
% phytolS 431 EOAc £32 72 S8t

GC B4 A8 A=z 7t £Fo=Ry 77t 25mg¥&
%31, n-hexane-EtOAc=3:1(6 mHhe] &2 =% & SPE
(Supelclean LC-Si SPE 3m/ tube)Z 1#3l3L F=3ch. 7
E&d9 (NO-Bis(tirmethylsilyl) acetamide, 95%} 100 WE
7FeE & 60°C2l ovenoll A 50 EoF ¥ES-AZTH o7]9
CHClL, 100 pi(HPLC grade)S H7lste #48 A82 ARS8}
At

GCE °]43 phytol 3 &34, 7} A 3 S FH oo
GC(GC-14B, Shimadzu, Japam)E EA431TH ZHE71% flame
ionization detector(FIDYE A+&-319357, columne DB-5(30 mX
0.32mm IDX0.25um, J&W, Folsom, CA, USAYS AME-551

o} Q8 2% 2000C0A 1027 #AI%E Fll, 10°C/min?
AEANA HFXE 320°CA0M 5E2F FRIEISH, injectorst
detector®] &5E BF 34CE SA8IHE 9o 2422 GC
£ Z43L o, phytol®] TMS #5419 retention timeS 75
2%} Phytold] T8 #5k9] GOMSE &A=,

column(HP-5, 30 mX0.53 mm IDX 1.5um, USA) ©]¢j¢] 2E
A 2708 6GC 274 FLEUTh ol 23t= electron
ionization(EDH-& AH-3I90™, 70eVolA a8t GOl
A Bal® 7t peak AE-S GCO/MS library(Wiley/NBS)E A}
g3)0) AzHoz RIS 7 AP MRow sl

f=S =



35| phytol

FhaE B

™o LT

427

Table 1. Phytol content in each variety of Lactuca sativa

Sample* BS RS-1 RS-2 RR-1 RR-2
EtOAc layer** (mg) 369 +27 255+ 31 236+ 18 531+ 44 202421
R mg/100 g sample 462+2.1 193409 99.7+3.1 789432 10407
Ol CO wE
ylot conten mg/100 + mg EtOAC extracts 1252 0.1 7.6%0.1 422402 14940.1 51401

The condition of phytol anaylsis is as the followings; GC (GC-14B, Shimadzu, Japan); detector: FID; column: DB-5 (30 m<0.32 mm ID X0.25 um,
J&W, Folsom, CA, USA); initial terap.: 200°C (10 min); increasing temp.: 10°C/min; final temp.: 320°C (5 min); r.t. of phytol-TMS: 7'42".
*BS: blue smooth (Cheongchima); RS-1: red smooth-1 (Yoreumjeokchima); RS-2: red smooth-2 (Jeoktoma); RR-1: red rough-1 (Samseonjeogchukmyon);

RR-2: red rough-2 (Sinbulkotchukmyon).

**The experiments were carried out in duplicate. The data indicates mean=® S.D.
**+The experiments were carried out in triplicate. The data indicates mean= S.D.
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Fig. 1. GC chromatogram of each variety of Lactuca sativa. GC (GC-14B, Shimadzu, Japan); detector: FID; column: DB-5 (30 m<0.32 mm ID
X0.25 um, J&W, Folsom, CA, USA); initial temp.: 200°C (10 min); increasing temp.: 10°C/min; final temp.: 320°C (5 min); r.t. of phytol-TMS: 7' 42"
BS: blue smooth (Cheongchima); RS-1: red smooth-1 (Yoreumjeokchima); RS-2: red smooth-2 (Jeoktoma); RR-1: red rough-1 (Samseonjeokchukmyon);

RR-2: red rough-2 (Sinbulkotchukmyon).
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Fig. 2. The chemical structure of phytol isolated from the leaves of
Lactuca sativa L.
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Fig. 3. Regression curve in the GC analysis of phytol.
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Development of Biologically Active Compounds from Edible Plant Sources-XI. Analysis of Phytol Content in
Several Varieties of Lactuca sativa L. by gas chromatography

Myoung-Chong Song, Jin-Hee Lee, Myun-Ho Bang, Ji-Young Kim, Dae-Kyun Chung, Tong-Kun Pai', In-Ho Kim’
and Nam-In Baek* (Graduate School of Biotechnology & Plant Metabolism Research Center, KyungHee University,

Suwon, 449-701; 'Department of Food & Nutrition, Anyang University, Anyang, 430-714; *Korea Food Institute,
Sungnam, 463-746, Korea)

Abstract: An easy, sensitive and rapid method for the analysis of phytol, a strong ACAT (Acyl-CoA: Cholesterol
Acyltransferase) inhibitory diterpenoid, was established. The pre-treatment of sample for GC analysis of phytol
includes ag. MeOH extraction, partition of the extracts between EtOAc and water, and filtration of organic phase
through Supelclean LC-Si SPE tube. The GC analysis of phytol for a variety of Lactuca sativa was carried out on
DB-5 capillary column with flame ionization detector (FID). The consistency in phytol contents according to each
variety was not shown. Especially, Jeoktoma, as RS-2 type, showed the highest phytol content.
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