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MEGA = XE0| Y, 7, S48 7[E HEF2| FR
HE0[7| HZ0| FA 2M S LUXOZ £BL|CHT-5].
tEoh Ao Ao R X|He SR40| 0|2, Y
ot 71 |X|0l Jo| HEo wat, FA =4 2410] FXt
UuStE[ 10 USLICHT-2]. FA 20| MH|gto FesS
OIX|2= dHolst SEUHAM= FA ZZMAS T =72
AFZELICH3-4, 6-7]. X[YA2 Eoh B2 IHHEZNME
AL H O SOME S| ot F S AHE YA Lol
AFEELICH2,8].

7tA AZ0EJEI]= 1950 HACHEE] 0218 A FHtoy|
A FA 240 A8 &= FE 7|'HALICH3-4,9]. Aot
M U= FAS 22l/24Y £ UX|TH FASl =4 &
=2 HIECE Qlel of2] 7kX| EH|7t EetL|Ct. ol=
UHIMO R 7l R AlZH 3! LH I3 2ol 2IQl0|
ElLICL o|2{3t O| R E, CHEE2| BMHE2 A% EHS
O HL} 3|2 22|12t 4 £2 0|3 ZY¥S LIEHH = fatty
acid methyl ester(FAME)Z FAS H&HgtL|C,
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HEHEO| AELICH
A E0f HES0f| M ZHE EEH QI A|2F2 methanol2)
boron trifluoride(BF,), hydrochloric acid(HCI) 3! sulfuric
acid(H,S0,)LICt. HCI == H,S0,5 AH8%t Ektol
et HIEetE fIol, R2| X[ phosphoglyceride &=
triglyceride®t 22 &t = 3 A|20f| 2t BF Z|Ci TA[ZE
S0t M otFTF HRBL|CH3-4,10]. 0| A2 0f*

S UHO|X|2H H| 20| Bo| & £ Y1, EFT f2| 7|72t
WK0| HRYLICE BF,E HIEet
28 O|LHjoj| &tEE £ ooz 7
2 QUEL|Ct J2qL}, B X2 HAE 4 Lo,
H20|ME E= 7|2t0] Mgta! 4 UELICH

&7| 0 822 sodium hydroxide(NaOH) &=
methanol2| potassium hydroxide(KOH)2 At&gtL|LCt,
o] 2MH2 02 7tX| O|HO| JELICL IHS WED
ZHehst oh B PH o 2 AR HES0|H St St FAS|
ME MAHELICE J2{Lt 7| S0f HHE2 F2| XAt
BSSIX| fon 2 T7i0 HE0| MotE £ USLICH
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32 AAY 2MYO0| STUSLICHI1-15]. 2EHHO =,
s 2MHE B0 X2 2ol Al2F AL, Rl 2tstEH
AEX & 7S ZA, B AZhEh= 8l 3 AIZH S0
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242 15071 HiO| & E2j0], x| & ZE 271, T
HHOI 7t FXK|, mbty| Y HIRE H=EJ|E EFC=E
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EE= 500pL) AlEIX| 2 e+ JAELICH THEE S801
Mz dH|Q O|M[et Z&H2 2sh ot REO|l= BE AlEIX|
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Agilent 7696A Sample Prep WorkBenchE AtE3}0d,
FtEetR0lN FASE =& L HES6H: F 71X 2MEHE
A EStRELICE 7| 2 A X0 9t & 2AH 25 20mL
NS AEotE 7|20 YEHE 5 2EMHSE MEMS
LICH5]. RSD < 5%21 93~107%2| 2|22 HASLICH
CESH Agilent 7696A Sample Prep WorkBenchOf| X3t
7| Qo =35 2AHS SHOE HIS A|ZH2 2A|ZH0l|M
2022 = THxSED A|ofut S0 AFSE2 Z[CH 50H 24

o=
AELICE
AlS
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=

Hexane(A|2f S2), isooctane, methanol(HPLC S&)2
Burdick and Jackson(Muskegon, Michigan)Of|A{ <0H
FELICL Methanol®| Boron trifluoride(BF;, 14% w/v)=
Aldrich(St. Louis, MO)0[A{ FLOf & LICt. Methanol2]
sodium hydroxide(NaOH, A|2f S&, Sigma Aldrich, St.
Louis, MO)2 2N 8HO = THS}ELICE Sodium chloride
(I3 =l ACS, Fisher Scientific, Atlanta, GA)2 Milipure
= %(H)O/NaCl)e| 1M 8oz THSUSL|CH L2
HIOMO|ME Z3t 8A4[2,16]2] AHES HESILD JAX[TH,
O|2{gt sHAU2 A AR HHE|0] AI2IX] 2F 2| A2l
Ao =2 g5 N &Lt

i FAE Alltech(Waukegan, IL)0IA FO{ZHOH,
caprylic acid, capric acid, lauric acid, myristic acid,
palmitic acid, stearic acid, arachidic acid 5! behenic
acid2 A4 &0 YELICE 7HE FAE hexane Tmg/mL
EHS ME= O A2} ELICE FAME BEEE2
ChemService(West Chester, PA)Ol|A{ TLOHSH SHES
=822 A Tmg/mLe| methyl pentanoate, methyl
hexanoate, methyl heptanoate, methyl octanoate,
methyl decanoate, methyl laurate, methyl myristate,
methyl palmitate, methyl stearate, methyl eicosanoate
2! methyl behenate2 M E|ASLICEH Hexanell lauric
acid Tmg/mL A2 x| EESEZ ALBRHSLIC

W& EZSEE = Isooctane?| decane(99+% Sigma, St.
Louis, MO), dodecane(99+% Aldrich, St. Louis, MO),
tetrade-cane(99+% Fluka, St. Louis, MO) 5! hexadecane
(99+% Aldrich, St. Louis, MO) Tmg/mL 842 A2 E
LIC} 7t=2tRe 9K #0010 FOiEESLICH
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Agilent 7696A Sample Prep WorkBench(Agilent
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FAAMZ 9 7t=2tf AEE MZE U HERSLICL 2 28
AEe AN 25 HE2 2H B2 25pL AlEIX|2 HH
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DERM2 ES EE(N01) Y EL 0|2 HEVIE RE
He 2g/H2Y FAFE ZHE Agilent 7890A 7tA 32
OrEJ2HI|(GC) AlAR!(Agilent Technologies, Santa Clara
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oF 23 R4S RXIYUSLICE Agilent HP5-MS ZEH
(30mx0.25mm, 0.25um, Agilent Technologies, Santa
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225°C(52)7HX|Q] 2= TZIMOZ FAME EEEZ S
ZEUSLICE 7t=etf A2t SYE 2 Z2H8S
AHERMX|2t 2= stet=E0l Ho|ARRl 22| = FHE X
UAAXSLICE HE7|= 300°CE FXIStL, Multi-Technique
ChemStation2 2 H|0|EH & =T ELICE
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@ BF3 Chemical Aesource 500 pl/vid
© Canala Dil Chemical Aesource 500 pl./vid
@ FAME 1 mg/ml Chemical Aesource 500 pl/fvial
@ H20/Mall Chemical Aezource 1500 pLiid

* Hexare Chemical Resource 1500 uLiia
& ISTD Chemical Resource 500 pl/vid
# HallH ﬂ_:ulﬁclmw 1500
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Agilent 7696A Sample Prep WorkBench A2 &= H,
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Agilent 7696A Sample Prep WorkBench= 2mL At&
A= FY7| HHO| T ALESIEZ AOAC 24189l XtE
2AH Het A 2h30| # 2 A o ghof| §UASLICH
T3 =AE2 oF 508 Z4ASHH, @YU A|Z2t RE| FA A=
DEof| HEEASLICE.

NESol= @Y, tiHl EEEH (lauric acid) X LHE EES
E(alkane)2 o tHA 2 FIIAELICE OBL}, 2
2F0ME 518 7tst MAUME A7|7L oHREE, 2Y
AlE 0.4mLet CHA| EES2E 0.4mL 7429 8HS THS0
SMHO| TfAM S A JHEHELICE

8l 2mL Xts A|2 FI7| Hio| 22| OPHE Bl A=
(hexane EE= QY/CHN| EESE M| F2| FA A E)
10pLet LHE EFEX 10uLE Z=7HHELICE 0] Al=Z0f|
NaOH 40uLE F7}5t1, o] 2&ES 30%7t 1,000rpml 2
vortex{&LICH HI2t 2, BF,80uLE F7t5t1 0] =8
S8 CtA| 30%7H 1,000rpm2 2 vortex¥&L|CH 23
CHE, B8 BTE 2l = =2 2027 65°CE 71EHS
LICE 718 2, =SS AR20|M 227t F0{ 247H MRS
LICt A2 =8=0] H,0/NaCl 100pL2} hexane 100uLE
FItel, M2 HME FAMEE R7I2 322 F=ASLICL
AZE OIX|ZHO 2 20%7t 1,000rpme 2 =85t X[ AS
(100pL)2 ME HI, OPHE 2 2mL XI5 AlE 7|
HIOIZE §H 2ME 2ol GCE B SLICE

AE H=: 7] £0f 82

A E0f HhE3F 20|, H7| Fof #HE2| 3 M ZE= 20mL
Azt @ Al 100mgE A|ESHH] LR 2 8O =
2mL X5 A2 7| HIO|YE ML = SIASLICHS].
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H 1. Agilent 7696A Sample Prep WorkBench Z X|Z&2t FAME
HEEHO| 7|7] & Hjo]E]

2427 R2 MY 87

Methyl pentanoate ~ 0.9997 y=1.33x+4.1175
Methyl hexanoate 0.9998 y = 1.4876x + 8.9684
Methyl heptanoate ~ 0.9998 y=1.5671x+7.7412
Methyl octanoate 0.9998 y = 1.6669x + 8.2446
Methyl decanoate 0.9998 y = 1.7825x + 9.0499
Methyl laurate 0.9998 y =1.8786x + 9.7365
Methyl myristate 0.9998 y =1.9727x +10.264
Methyl palmitate 0.9998 y =1.9623x + 10.369
Methyl stearate 0.9998 y =1.9828x + 10.64
Methyl eicosanoate  0.9998 y =2.0155x + 10.826
Methyl behenate 0.9998 y =2.087x +11.266

=AY EaldolM

2 A|Z A" H, Agilent 7696A Sample Prep
WorkBench2| At HAEE fIsH 470 BFot XS
8 +5 BMHOZ Q2| FA A 2E M=FSLICHL

At 2MEHol 22, Aol & M=Tt 571 Azl Wi
RSDE < 2% &LICt. Agilent 7696A Sample Prep
WorkBenchZ 3% S0t H|E3t A|2 57HE H| w3 S O,
methyl octanoate ECt HE& A[ZH0] 21 2 & 2tetE9)
A2 ORIHK| 2 aSLICH B, BFE TXL,



ACH B Z Wi} 8l 3| £82 H 29 Z5LICt Methyl
octanoates P'UM1I 20 |3 ZHHOE, CIE 2MF
AL XS] SUASLICHS,4]. O] OB = AS FloZ
32 SOt M| X3t AR 15702 M EIL|Ct

H2 sk335+5 ZFS PR 2R HESEHS AE8 Ra| Xt
A & Sof 8tg 21}
= JLI-[H B

o B} B} 3128
=423 (ppm)  (ppm) (%) (%)
Decane 81.8 0.968 1.18 97.3
Dodecane 84.6 0.517 0.611 102.4
Tetradecane 88.0 0.869 0.967 105.7
Hexadecane 92.2 1.02 1.11 111.4
Methyl octanoate 63.5 0.570 0.898 75.1
Methyl decanoate 101.2 0.175 0.173 97.5
Methyl laurate 110.1 0.681 0.619 104.8
Methyl myristate 97.0 0.713 0.735 102.6
Methyl palmitate 115.2 0.688 0.597 106.6
Methyl stearate 98.0 0.266 0.271 106.9
Methyl eicosanoate  80.6 0.394 0.489 104.0
Methyl behenate 90.0 1.12 1.25 99.9
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H3 SZ33+22

=
MUM O 2 I 240t ZIHE MMt methyl laurate2
olStIELICE 7| LHE BEESEZ A%t methyl
laurate22| EESIE 5| M0 &S EX| b= ANE
HASLICE O|HA 2 EM, RSD= YHIE O = SHME|IRU
SLICH EESE O|3 HE S AH2610d, 3 S¢t 5 &
s 2MHOZ M=t A 22| AT EFE Mit= E 40]
LiQt QJELICE & % XtE Aol H| W2, Xt 2AH0|
X|gA SHSHE 2l [ Mo SR Mo|H At 34

oo S o i~ A
22 MME = A= AE 2G| L = ASLICH

EZESTS o 20| 27ttt haxane Tf B3| A7t}
o= $x4U JHs 40| HALIC
2% 39| ZTHE 9% HYOR ZWsts HHH, GlO|E(S
2 BZSTE FARYALICE 113 HES Hef 13 9
ct
S

H H L=

H4 & Y XE M Z0f BHS0Z X Z5H Methyl Laurate 2
HE3)5 22| X8 A2 Z3f

zE M BE

2 X} ks g8
248 (ppm)  (ppm) (%) (%)
Decane 88.2 13.2 149 104.9
Dodecane 98.1 7.92 8.08 118.8
Tetradecane 104.2 6.81 6.53 125.0
Hexadecane 109.8 6.66 6.06 132.8
Methyl octanoate 94.6 141 14.9 111.9
Methyl decanoate 126.4 13.8 10.9 121.8
Methyl laurate 130.0 121 9.33 123.8
Methyl myristate 113.1 10.0 8.84 119.6
Methyl palmitate 134.4 12.0 8.93 124.3
Methyl stearate 114.0 9.89 8.67 124.3
Methyl eicosanoate  93.6 8.41 8.98 120.8
Methyl behenate 104.7 9.83 9.39 116.3

dj B 4 BE

H}F-RHS Wxt-+=8
EMEX (%) (%)
Methyl octanoate 1.31 7.65
Methyl decanoate 0.452 2.63
Methyl laurate - -
Methyl myristate 0.425 1.05
Methyl palmitate 0.779 1.80
Methyl stearate 1.10 1.93
Methyl eicosanoate 1.59 1.72
Methyl behenate 2.62 1.77

Jhsatg 2
RE| FAANEE XI5 2MH HAZ =, Agilent 7696A
Sample Prep WorkBenchZ 2 A|Z2E M ZELICE
M AGS U, Jtsete EFe 2A =2 HEE XN
= 2ot ZAECHE o2 A2 W HELICH d2L,
QY Mzt UiN BEESEC 2oz A Mt
hexane?| M=ol M O ZIRIXIEE MH LU= 2F7F
O #|{FELICH O 2= 52t Zo0 tHEAQI 320}
EJ#2 T3 5LCt

RQUANZ1MMNE2¥ = ZHELICH oY @ 8l
lauric acid2| MM 2HZS 0FS0{, 1170 A 22| HFA
RSDE= Z™E £ I&LICH O2{Lt, S| 248 MM
2 HIE|ASLICH A & M=TH A= 6702 B RSDE=
3.6%UELICE EM & M=t A= 5742 W RSD=
O8O 22 0 H2 2.5%RELICHL W E=SE0l
methyl laurate2 A2$t FAME EZ3I2, B 52 Z0|
AZ 11719 Wi RSDE= ZASIFESLICE 0|28t A|29|
M 34282 101%H&LICt

re
=



H 5 Agilent 7696A Sample Prep WorkBench$} ¢+ Z0ff 825
AESH M ZBt FHEER AE9 2|57 HESE(ES) X LI
HZEZ(S) A Z2}

Al |
£ EE BE
2 WAt MA-ES WIS HRE

242 o) () () ) (%)
Methyl laurate 51.0 1.91 3.74 - 97.1
Methyl palmitate 1499.6 578 3.85 0.778 -
Methyl stearate 306.8 129 4.20 0.928 -
Methyl eicosanoate 226.8 9.44  4.16 1.10 -
Methyl behenate 1116 473 424 0.861 -
pA
200% 1 6 7
180
160 )
140 s
120% 3
100+ 2
80 4
60% 9
b
20 . L

75 10 12.5 15 17.5 20 22.5min

85 AFE MO0 AZ HE X GC B 2 Ft=ER AlES 2EHE 9
FJ20rETY AH gl H2F 315f22 1) decane, 2) dodecane
3) tetrade cane, 4) methyl laurate, 5) hexadecane,
6) methyl palmitate, 7) methyl stearate, 8) methyl
eicosanoate, 9) methyl behenate Z&L/ICt 1 &tof
A/ 8 20| E7f2t O] I = LRt EX 3 FAME2/LICE.

-

7| H0o 2t3 o, FHot ZtE B SL|CE SHF S¢
Z 10702 A|2E WMIZ5I0, fASH MM S AESIASLICE
(E6). Al= 10702 HF RSDE= 3.2%ASLICH LHE &
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