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<Abstract>

To investigate differences in fatty acid composition in green coffee beans and

roasted coffee beans, the extracts of two beans were subjected to analysis of fatty

acid composition by GC and HPLC.

The results showed that palmitic and liolneic acid were the main fatty acids of

coffee oil and their contents were about 40%. Minor components, such as capric

acid, lauric acid and myristic acid were detected in both samples by GC, but nut

HPLC.
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A #ER(roast)l® R (roast coffee)s} A3l
oho @b EREE Aol abelv FFrl & ER
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A g3t T2 § zo] 19 A Fa
sttt Av<4d s dE BERS S AYE
BRI S Eako] /1AL WEHEHEA Fvd
Z0% 98¢ slmz 244 Ay FE
ol EIESY SE2L A2 dd4 ol F MkAlT]
2 o] 2R fbA L ebgoll KRt A A7) BeliERS
GC ¢} HPLC ol )3l 4] IREFBRILES Z#Tstsl et
GCel g 79 BghrlEsl S-S Hikeo7 da
3+ 8} ¢l o) 3ol HPLC o &) ¢ IREFGS 7
olmrl A3l Hkdol FTHA A4 Y&
w262 ol A Atx] A8 RS HTS HPLC o &
A S =Fe] Fdld nmrst Hel AANER
ob4] GCo &g ¥49 Axbel »NaAEE e
AE 997 gz sk HZ FR® W
2% pEY Aoz AE AAWE FHNE F
8% EREsEE-& palmitic acid(Cis:o, 32%), stearic
acid(Cisio, 7%), Oleic acid(Cis:, 10%), lino-
leic acid(Cis:z, 40%), linolenic acid(Cis:s, 7%)
4 arachidonic acid(Cia:, 3%)22A 2HMEMH
9 HA%e AT dhg el 28 Rad A ]
T ERE 715 AslE AL YA A
FEEe dAE of 718 % Atsae] giAe]
oldrt FFAvtm stgoh. B AEL AR
18 FREH FoTd JEE Hqdn 44
¥ 7129 A9 AYr ERmEH ARSI Y
o4 =9 fiolgo] vlgtalsela HEGH

I. BB 2 FHiE
1. ] H

73] 9] & (green coffee bean)s} KERlIE (roas-
ted coffee bean) ¢ A& ®. £z vzhy
7 5] QA AFEe] A wel FYMA mA o
2 ASE Azsted] F2 L3 otelvigtE
(coffea arabica L.)¢ AT =% & 7
S EEE 9k ql Bz o2 ERIT EMNEE
Ahg3hg ok

2. A &

1) —#m s
Aslel FES ENEE BRENE BN F

grinding ¢ . AYNESE &S Bz =
A¢ BREE EBiEls S s Yga W)
- frdd R 5ol dvk. AMEHY BEE A
slg Fdol v B s 59 79 FAFow
A FaTF 98¢ Bk $4AL ANEY AWe
YL PKE AAAZ g BEE ok s
Aol £ APeAE oA FEEA FHe §-
3k vk FEY e A FHRe A
A (mil) 2 &34 Bre = stz =28 &
Zo] 10859 meshz AL ALeE B
B EE mill2 ¥HKE S stgde. 2w

I {BRIES] 73 9o &= Mixer 2 ##Esl 753kg
om =R Zhubs] sk 5 AR E BT
BZHGct. ol uhydl A B A
BRkBE BT 20~24 mesh o] vt HFES A
&8 k4r(moisture), HFEEE (crude pro-
tein), 7}9l) ¢l (caffeine), o 8] EfhH ¥ (ether ex-
tracts), ¥i'E (sugars), $Igh5(crude fat), &
#(crude fibre) @ ¥ K% (crude ash) & AO
AC#E:S Falom G20 ety FHMDE 3
Z= 3t AFEY g

2) GC kol oi#t fRRKEZS| #AL

© #HEERFS il W EE

AB5E A7 ool ofF7 ube} el MR
th-go] soxblet & #xE 4434 ethyl
ether 2 641 2b5ak B 84 FFsle o
2 HIEHES Folch 59 whl*®d wlelal A€
st & 18 N 8E 27 A3k 4 chloro-
form 3 methanol 8 2:1, V/V& solvent
10ml & 718 o}-2¢] Aqua dest.Z 2ml# Yo
&L F 3354 natrim sulfate
(sicc.) 2 &5A17] Fo] FA L)

@ HERES ester 4k

A% Au-& Deman 3] £]#]4 methyl
ester {£3tgi vt Al 2XW Z2 200mg 4 & 20ml
o AFAFEFH g 71 0.05N sodium me-
thyloxide & 3ml¥ 7}3F c}-&o] WdHAF] 2 70°
C ¢ water bath ko4 3027k 71439 A me-
thyl ester b Azl Foll W2 327,

@ GC ol 93 BRI MY o

Methyl ester (kA7) J5h5KES] methyl-ester &-

A EEa
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chloroform of £-#141A A 241 & GC(Hitach Mo-
del 163)2 #4841}, Column & glass column
(Cmx3mm id)e 2 10%9 DEGS, 60~80mesh,
shimalite WAW = FigA]z] Ao]g 2™ column
g 2IREE 100°Cell A HFLEE 165°C 7R
14% 5°C4 44A 25k EALE(injection port
temperature) & 220°C, A 49 HHE-L 35ml/min.,
48 HES 29ml/min., 22z ErY BB
580ml/min. ¢] g}, 28 x chromatogram |-¢j
22l ¥ 7 BBEFEEY M (identification)-e FF
A ALl RERR (retention time)d W@ 3}
4 Potglen, A2 TEAWAG A 8E E
Fatel 4 EHE3tgg WY EER ALY peak
7t A2 dAFERY 435 AP,

@ EFMY E5

GCel g4 F219 2 peak o w5} Fd Ao
W3 7 peak o WAL W]-§(%)e TR-2220 A,
Digital integrator(Takeda Riken Industry Co.,
Ltd.)= A Akstgdc}l. o]l integratory =A&
slope sensitivity 30, peak width 6, Vall g
time 8, height factor 3, minimum area 600,
delay time 30, parameter change time O, 8]
2 stopt ime -2 28 min. ¢]g)t},

3) HPLC o] & [ERiEY B

O EAEN®Y Al

BAEFBS A2 st 4 #ikd
2814 TEg{k#(unsaponifiable matter)& A4
A 2 A Qaren Ao sl fEIE®
£ E A 1&gl sodium sulfate, (sicc.)o
2 Az A5 9714 QA EBE N,
gas ¥ E ALl Bapatgd o

® Methyl esterification

BERi S methyl ester & Metcalte &)} %40
3 2R& 2FE P 594 F3 = std 4 BF,
A& A-§-5te] methanol & HAYAAY FrE
12.5% =2 & A& A&t F BBIm < 600
mg-$ 150ml ¢] volumetric flask o) ¥ 3 12, 5ml
¢] BFg-methanol 15ml-g #}sle] o 1587 -t
da4 k. o714 443 methyl ester & separa-
tory funnele] &3 Feo] ¥ 5He¢] W& petrol-
eum ether(35~45°C)¢ 7lalA 3@ 233 the

ol 340 AW7x $F42 AAsgch petro-
leum ether -4 evaporater & evaporatinga] A
4] filtration A1z 3¢ ether solvent-& <13
AAAAA HPLC B8 S#HRKME A-45+5 5.

@ HPLC o} A% BEES#H

F3 = Waters associates ] &4 liquid chro-
matograph,, model ALC/GPC 244 type & A}-4&
3¢l th. column -2 micro Bondapak FFAA col-
umn'® g AHgted 4 el & shyich. BEE(mo-
bile phase) o 24 ¥+ acetonitril : aqua dest:
tetrahydrofuran(45 : 85: 25, V/V/V)E& A&
4=}, Column - micro Bondapak FFAA Cy(4
mmX30cm)$ o] §3tw B (flow rate)L 1.0
ml/min. 2 stz HHSEE RI16X, UV & 254,0.5
2 3¢}, chart speed & 0. 5cm/min. 2pl = 3}
I HEAREL 241§ hamilton micro syringe &

AL-g3tg o,
I. ERER € &%

D —&EKS 97

759 FGol ENEY A4y 2445
t}& Table 15} 7},

Table 19} Fag v A9 ET EHTY
g R S8, v, caffeine, ether extr-
acts, B, 2w, ZAH, 2z 229 )
Bhe] AR Fol BT FFHow 456 Uit

Table 1. Chemical composition of green

and roast coffee bean(%)

Sample Content

Item Green cof-[Roast cof-

fee bean |fee bean
Moisture 11.87 3.45
Cr&gﬁ( R 13.17 | 15.98
Caffeine 1.78 1.69
Ether extracts 18.01 29. 66
Total sugar 7.99 2.18
?;:e(it?)rxfztoluble part) 11.46 14.86
Crude fibre 26.75 19.67
Total ash 4.04 5.93
Others 5.92 6.58
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254 89 &Fsh ether F5F, 3, 2
dx 2AH §9 L viaA Ao)st pon,

sle FEe EHE Solv 2 4FFE A
Fol ol dgeh Feol KAEAS Fiel K
T A¢ neho gtk wekA AslwEA]

= o] % Hnstd FAE atntz A" 2
HHoz #Asd FKEet EHEY 494 &
Foluk Aol 7L ek, o A& KEMEE AR oI %
g Sl whekdl Aok AAE AeR ASS SN
olcb. =& Kung®elu sib0e] Astel = 73

Operating condition :
Instrument . Hitachi Mode! 163

% Column: 2m x 3 mm (ID) glass column
<&  Packing moterial : 10% DEGS on 60-80
S Shimalite WAW
! Column temp.: 165°C
(‘; Injection temp : 220°C
Z N2 Flow rate: 35 ml/ min.
— Hp Flow rote : 29 mi/min.
Alr Flow rate: 580 mi/min,
Detector : Flama Ionization Datector
Sensitivity @ 102 x 8
Sample size @ 2 ul.
Chart spesd ! 10 mm/min.
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Fiz. 1. Gas chromatogram of methylesters of fatty acids in green coffee bean.
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® GCal 93 447

A8 FEs EHEY AN 244 798
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7] $18te] ZF A wkAle methyl ester 2.4 capric
acid, lauric acid, myristic acid, palmitic acid

stearic acid, oleic acid, linoleic acid, linolenic

acid & A3t A MmER e st A FETY
2 4k4L methyl ester % 223 chromatogram

Operating condition :
[ f Same conditions as above Fig. I.
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Fig. 2, Gas chromatogram of methyl esters of fatty acids in roast coffee bean.
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Table 2. Fatty acid compositions of lipids in

green and roast coffee beans deter-
mined by GC(%)

Sample Content

Fatty acid Green cof-[Roast cof-

fee bean |fee bean
Capric acid 0.11 0.32
Lauric acid 0.14 1.11
Unknown — 0.52
Myristic acid 0.12 0.65
Unknown 0.13 —
Palmitic acid 40.41 40.89
Stearic acid 7.11 6. 04
Oleic acid 8.33 8.12
Linoleic acid 40.21 39.82
Unknown 0.23 -
Linolenic acid 3.21 2.53

2 Fig. 13} 3 & A0 2 ST A4k
4] methyl ester & 4% chromatogram -& o}
< Fig. 29} 7 on] o] & integrator o] &&A 4
BE 343 Aske Table 29 2.

o] 48] Table 29 A stel] &zl 738 FE=A
ubell &= capric acid ¢} lauric acid, myristic acid,
a3 v A8 Xukale] w4y sl dgm
EAYAL o] W sle] stearic acid &= 7.11%,
oleic acid = 8.33%0¢]=] linolenic acid = 3.21%
2A ofo] ®F-10% wlwke]glel. kel ] palmitic
acid ¢} linoleic acid & 40.412%9} 40.21% =24
EHe wod FAEL oJF 3 Yyt ASYE
R el & capric acid, lauric acid, myristic acid,
a2z vl xe] =ubale]l ez 3z gleltl.
stearic acid 7} 6,04%, oleic acid 7} 8.122¢]¢]
o= palmitic acid & 40.8%¢] 3 linoleic acid &
39.82% 241 2 gl Eurh GCo 4 =
whake =42 e EHEY ASd Rtz
= 2Ayaks) FHE 2ew SFdE & Rl
delet, Huk TEAH ez ebhd g4 e 24 pal-
mitic acid & &&o] T3 =T Y5x8k4ke lin-
oleic acid &} 48] =t

@ HPLCe] &3t 447

758 FEel BRI Auare 248 GCH
4 Fo A=) EHqeoz4q HPLCHe]

W wsh =

a4 F sk FES chromatogram & Fig. 3
I 3 e AR EMEE 28§ chroma-
togram - Fig. 49} Agtch. 28lz 24 2upaky
BEL 3% Asbe g Teble 35+ 2yt
Table 39 Asle] wh2w GC HPLC | 7%
o} palmitic acid &} linoleic acid ¢] §}zo] =&
AL FEA o epgton] o] a5
W oBtke] aele dssle gaelrh, B
EAHY B4 GCo Aol 8= v
3}Alwk capric, lauric, =¥ 2 myristic acid =
o] viebron HPLCS 7o)t Al vhepuba

Conditions :
Apparatus ;
Liquid Chromatograph, Nihon Walers
Associates Model ALC/GPC 244 type
Mobils phase

Acetonitril : Aqua dest, @ Tetrahydrofuran
n {45 : 35 : 25)
Column ; micro Bondapak FFAA Cig
{4mmx30cm)
' Flow rate ; 1.0 ml/min,
| Detector ; RI @ 16X
UV ¢ at 254, 0,5 aufs
Chart speed ; 0.5 em/min,
Injection amount ;> 5 ul. '
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Fig. 3. HPLC of green coffee bean oil fatty

acids.

— 124 —




A4 KEsk EHEY BIRERA 3¢ HEHe 7

Conditions :
Same conditions as above Fig. 3.

Linoleic acid

Palmitic acid

UV at 254, 0.5 qufs
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Fig. 4. HPLC of roast coffee bean oil fatty
acids.

Table 3. Fatty acid composition of green and
roast coffee beans determined by

HPLC(2%)
w Content
Fatty acid Green cof-|Roast cof-

fee bean ifee bean
Palmitic acid 38.19 37.68
Stearic acid 5.44 7,36
Oleic acid 9.27 9.01
Linoleic acid 42.34 40,33
Linolenic acid 4.76 5.62

gk ot Aoz GCY  AwALEA ol
HPLC ] w3l sensitivity 7} $ot4 1078 9
FIDe¢) ¢} % detection limit 7} 7} %3}v}. HPLC =
Refractive Index Detector & A}-£3}¢] 7] w] B0
sensitivity 7} A# 9 0 2x 107%g A T8}te] s}
A gkobAl Al mFel] Swlg SE] Fis
de 2Awike 7= Relsb HA gr] o« Folal
2 A2}, a2yt = HPLC = GCo] w)3lapa
Column 9] A o)y 259 kA%, 283 met-
hyl ester fk, 3}A o} ) | El4] sample &7 Ed
vebb= A 3} sensitivity 7} GCol] ®ls]4 Az}
5 AgAstel Y3tad AgtEgy. AERHos
A2 FY 24 zAddAdE GCY R4
s7} HPLC o 4 A ste] dlsled 7t o &3
Moz Hol glgleh. zelvh o]dbell oI F Ao
AAES] AgAsd] @ik Al Wl Eo By
A A7) £ ole & Ao,

N. & &

A8 FEoh HES Hae HEste g
g2l a4 A4 Eek ekl 244 GC 9} HP-
LCol 4gsiA E4%d g3t 2o AEL g
At

@ WAL T4 & A FHEel KT
Aol zeb 3, 2xu, Caffeine, ¥ ~e}o] 4
+E2vte 2 ¥¥3 ether 5%, g3,
a#a 2AHE el Aol 7} mkakelh

@ A urare] 244 GC 2 HPLC o] 2]3) 4 2.4
3k A3 GC o} HPLC ol 44 %5 palmitic acid 9}
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linoleic acid &l <+gko] 40% AE=R THu o]
g-gol FTEA oz eyl v HPLC A
- = GC oA o] golvtul Vel capric, lauric ¥
myristic acid 5-& A&sx ¢ggow RAY
o] At AL GCoF HPLCS 2AAstE GC
Zo] nr} FaHelgivtm AhEE = whel vt o3
2] HPLC ¢ £zl sample 8] A #3,
28] 7 methyl ester {f 5 A £ ATE 3
of ulgtA st} A 75 = vhol .

ol A9 AEsele] FrHE Hart gdrtn AAE
= AEo2E fhga 22 AL E oo sk
& dukd e w FEe R = AT 78 0
Ridigiel vk 243 el & 499 Aol A=

AL g Fadts] Wl el A=}
o gor B A4
F Age 848 d4lstn
ol & o} e}
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