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Studies on the Flavor Compounds of Dutch Coffee by Headspace GC-Mass

Seong-Hee Hwang1 - Kang-Sung Kim’ - Hee-Joo Kang - Jin-Hee Kim - Min-Jung Kim'

IDept. Oriental Medical Food & Nutrition, Semyung University
ZDept. Food & Nutrition, Yongin University
Korea Food Research Institute

Abstract

Dutch coffee is extracted in low temperature for a longer time than espresso and drip coffee. This study was conducted to investigate
changes in the flavor compounds in Dutch coffee resulting from different extraction times and storage days. The fifty six flavor
compounds in Dutch coffee were identified using a headspace mass-spectrometer. Major flavor compounds were 2-furfuryl acetate,
5-methylfurfural, pyridine, furfural, 2-acetylfuran, pyridine, 2-methoxyphenol, furfuryl alcohol and some compounds varied with
espresso and drip coffee. It was worthy of notice that more diverse compounds were composed of total flavor in Dutch coffee. There
were more kinds of flavor compounds in early extracts than in latter ones. The duration of storage didn’t significantly affected the peak
area percentage of flavor compounds in Dutch coffee except with 2-furfuryl acetate.
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1. HO|X45(Green Beans)
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2.7 10| &5 (Roasted Beans)

Roaster(PROBATONE L12, PROBAT, GERMAN 2011)
2, ¥+ A=e T4 widAE-ZAH S 5)SA
g =ZRITI(KR804, Ditting Maschinen AG, Switzland)
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3. %¢(Water)
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4. MAF{I|(Dutch Coffee)
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Table 1, GC/MS conditions for analysis of flavor compounds

Condition

instrument (GC/MS) Agilent 7890A, Santa Clara, CA, USA
column DB wax column (30 m x 0.25 mm, thickness
0.25 pum; J&W Scientific, Folsom, CA)

column flow rate 1 mL/min

spit ratio 10:1

injection volumn 1 pL

electron voltage 70eV

oven temp 40°C for 5 min, 4°C/min, until 250°C
Library Wiley & NiST library file

A ZPE(0-3, 4-5, 6-7, 8-9 hr)&E F=3 HX7AS 2
o FH = WFEAME0)S A 0, 1, 3, 5 2L 7Y F¢
o] PR HE SsIATE 2 GREE dAT Al
Zboll A AT AIEE 20 mL F3+d Headspace vial(23x75,
Sigma-Aldrich)oll ¥& ¥ cap o & WHE3o] GC/MSEA]
NEE AR

GC/MS®l| 2]3+ Headspace 412 Lee JS 5(2011)2] W
He HYste] Aol AT SPME fiber(57348-U,
Supelco, Bellefonte, PA, USA)+< 50/30 umZ Divinylbenzen/
carboxen/polydimethylisoxane(DVB/CAR/PDMS)7} &3¢
fiberE AH83IATE Fiberoll &714dE2 F2A17171 A
NEE BIAN7I7] Al AFAE 20 mL& B2 viale
60°Coll A 427t headspaces FGAZ ¥ 1027F 324
Z1 Foll GCMSE #4351t

DATA R4S RIS} spectrume H]L3}e] Wiley and NIST
library file(Wiley B 2013)& o]-&3lo] FHsI¥3 SAHH
R 2AZe] WAL FMARHCR i @
OS2 %2 eI

1. EX|7{m|e] &7|8=2

4°C Y77l A —"F%ﬁi G713 8] 7]/ E-2 Table
29 2. gA7 T GrHRe nuE ) glow
2 Wiley and NIST hbrary file S ]%
71 E-2] retention time(©]3}F RT)H A
At

°olF 562 LT T F= AL As 3A0= 7
ToE, WA FEANA AAS= ngOl 2%E =%
ste 9 S
2,6-dimethyl pyrazine, ethylpyrazine, 2-ethyl-6-methyl pyrazine,
3-ethyl-2,5-dimethyl pyrazine, furfural, 2-acetylfuran, 2-
furfuryl acetate, S-methylfurfural, N-methyl-2-formylpylrole,
4-amino-5-imidazole-carboxamide, furfuryl alcohol, 2-meth-

A B pyridine, methylpyrazine,
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Table 2, Flavor compounds and retention time (RT) in Dutch coffee

No RT (min) Compounds No RT (min) Compounds

1 2.0 2,2,3-Trimethyloxirane 29 26.2 N-methyl-2-formylpylrole

2 2.8 2-Methylfuran 30 27.2 2-acetyl-1-methylpyrrole

3 33 2-Methylbutanal 31 27.9 3-Methylbutanoic acid

4 8.2 2-methyl-2-butanal 32 28.0 4-Amino-5-imidazolecarboxamide

5 10.0 1-methyl-1h-pyrrole 33 28.3 Furfuryl alcohol

6 11.7 Pyridine 34 29.3 4,5-Dimethylcyclohexen-2-one

7 13.8 2-(Methoxymethyl)furan 35 29.6 2-isobutylthiophene

8 14.7 methylpyrazine 36 30.6 Methyl salicylate

9 16.7 2,5-Dimethylpyrazine 37 31.1 2-(1-Aziridinylmethyl)-1H-pyrrole
10 16.9 2,6-Dimethylpyrazine 38 31.2 2-Hydroxy-3,4-dimethylcyclopent-2-en-1-one
11 17.1 Ethylpyrazine 39 314 3-Methyl-2-butenoic acid

12 17.5 2,3-Dimethylpyrazine 40 31.8 3-Isobutyl-1-cyclopentene

13 18.2 2-Methyl-2-cyclopentenone 41 32.1 1-furfuryl-1H-pyrrole

14 18.9 2-ethyl-6-methylPyrazine 42 32.9 2-methoxyphenol(Guaiacol)

15 19.1 2-ethyl-5-methylPyrazine 43 33.8 3-Ethyl-2-hydroxy-2-cyclopenten-1-one
16 19.6 2,6-dimethylphenol 44 34.0 Polyfurfurylidineacetone

17 20.6 2,6-Diethylpyrazine 45 34.6 (2Z)-2-Phenyl-2-butenal

18 20.9 3-Ethyl-2,5-dimethylpyrazine 46 35.2 Benzothiazole

19 21.4 Furfural 47 35.7 Methyl 2-pyrrolyl ketone

20 21.8 Linalool oxide 48 359 3-hydroxy-2-methyl-4H-pyran-4-one
21 22.5 2-Hydrazinopyridine 49 36.1 furfuryl ether

22 22.7 2-Acetylfuran 50 36.6 Phenol

23 23.9 2-Furfuryl acetate 51 37.0 pyrrole-2-carboxaldehyde

24 243 Geraniol 52 37.2 4-Ethyl-2-methoxyphenol

25 24.8 5-Methylfurfural 53 37.3 2-methoxy-4-(1-propenyl)-Phenol

26 24.9 Furyl ethyl ketone 54 38.6 3-Methylphenol

27 25.0 2-(Ethoxymethyl)furan 55 38.8 4-Pyridinemethanol

28 25.7 Furfuryl propanoate 56 41.0 2-Methoxy-4-vinylphenol

oxyphenol(Guaiacol) & 14&& & F Uth 1%E =43}
P24 FTHR7MA HeHA 24F 02 FUIITh

Korhonova M 5(2009)-2 acetic acid, 1-hydroxy-2-pro-

L

panone, pyrazine, pyridine, 2-methylpyrazine, furfural, furfuryl
alcohol. 1,2-ethanediol diacetate, 2,6-dimethylpyrazine, 2-
ethylpyrazine, S5-methylfurfural, furfuryl acetate, 2-ethyl-6-
methylpyrazine, 3-ethyl-2,5-dimethyl pyrazine, -furfuryl
pyrrole®] 15%-& ofein|7ke} =R2E 7|5)9] thEz{Ql
Fr1dEer Y ols & A3 2ol F=3
A7} obd 4% AToll A LoiX] Aip A B 7]
o FIHEH thae] Aol Hola oY FIAHE
9] 80% oS FA|E= FQ AR OE L acetic acid,
2-methylpyrazine, furfural, furfuryl alcohol, 2,6-dimethyl-
pyrazine, S-methylfurfural®] 6%-2 acetic acid3t A3}l

Al E ] et e] 2] A 30 Al 55 (2014)
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6: Pyridine (11.7), 8: Methylpyrazine (14.7), 10: 2,6-Dimethylpyrazine (16.9), 11: Ethylpyrazine (17.1), 14: 2-ethyl-6-methylPyrazine
(18.9), 18: 3-Ethyl-2,5-dimethylpyrazin (20.9), 19: Furfural (21.4), 22: 2-Acetylfuran (22.7), 23: 2-Furfuryl acetate (23.9), 25:
5-Methylfurfural (24.8), 29: N-methyl-2-formylpylrole (26.2), 32: 4-Amino-5-imidazolecarboxamide (28.0), 33: Furfuryl alcohol

(28.3), 42: 2-methoxypheno 1 (32.9)
Fig. 1. GC pattern of flavor compounds in Dutch coffee

acetone, isobutyl-aldehyde, 2-methyl furan, 2-methyl butanol,
isovaleraldehydez}al B st 2 A3 A& A
o] Hol7l& eyt FE3 Aol acetic acid7}
HAHA 42 FEHCl AT

. FEANZHE 71422 Hal

CX AT AA 7187 2%s 29ske FH 7]
AE 147121 9] FEAZHE A%k= Fig 29 2t

A 03413l F=H CAFATA 7P B HISS
A Sz AL 2-furfuryl acetate(21.7%) AL 5-methylfurfural

(11.4%)°] I =< AT 2 Qe dE:x7]6
935 B2 pyridine(6.6%)3 furfural(6.4%) <=°]ATh.
OXAYE QWA FEE SHUE Ayong F
ZAIZe] o2 AFol Hls| Ex At 4543 6-7A1%
8-9AIZL Atololl FZEH #AH 9 Fr|FEE EAsAREY
o] &g Ee] AXsHE HlFo] Algte] AdrE
2} Zadhe Ao 2 YERGTE S-methylfurfural 0-34]
FEHoll A= AA 71479 11.40% Ao 4-5A1%F
=

st

B e AL

Ho M= 5.15%, 6-TAIZE FEHoNA = 1.56%= 7
A3l pyridine2 6.6%°1A] 438, 0.10%=Z 7FA3Ath

50
45
a0
35
30 m0-3hr
25 B 4-shr
20 6-7hr
15 B 5-Shr
10 i
s 1n B
117 147 169 17.1 189 209 214 227 239 248 262 28 283 32.9
RT 11.7: Pyridine 14.7: methylpyrazine 16.9: 2,6-Dimethylpyrazine
17.1: Ethylpyrazine 18.9: 2-ethyl-6-methylPyrazine 20.9: 3-Ethyl-2,5-dimethylpyrazin
21.4: Furfural 22.7: 2-Acetylfuran 23.9: 2-Furfuryl acetate
24.8: 5-Methylfurfural 26.2: N-methyl-2-formylpylrole 28.0: 4-Amino-5-imidazolecarboxamide
28.3: Furfuryl alcohol 32.9: 2-methoxyphenol (Guaiacol)

Fig. 2. Peak area percentage of flavor compounds in Dutch coffee by extraction time
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o) Aashs Ao He A, A B 71 e 1182 ARST U 2furfuryl acetate

Holscher W<} Steinhart H(1993), Mayer F 5(1999), 7} 79RE o] TA TATHES] 0347 FEA)LS
Lee MJ 5(2013)2 dF7ue] &r14d&e] w8 =ol Vet T2 8] JRES Azlo] A ulet =
mek FFe] AolE Hod ARE AolE Hell B wisie giglon} 2 M A 2-furfuryl acetate”}
<t ol5°] 4% dF7v e Fd P2 HAA A 7radte)] wiet Aol AEE HL-e A)F o
yo] 7| EI= AX(2-methylfuran, 2-methylbutanal, T 232N 2150 B AFo s A sr]AR)
pyridine, furfural, methyl furfural)S A3} B A& 3t v&vke Yyehjo] AA7|7te) e IHs= o

=°] o7t A 7] olE R ou AddAte] 243 mow A AR
€0 E
0 II_I-_I__I-_I-_I.-IIIII- Illlll--l..lll 0 I N R M Ill - Illllll--_lll
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RT 1days RT Sdays
03 W45 mE-T7 W B 03 W45 mE-7 W B-D
60 5
20 s
10 | | 10
o " TR T A T T P | T T | o b o _n I._|I Il.lu IIIl-Il.I il
117 147 169 17.1 189 200 214 227 239 248 262 28 283 329 117 147 169 17.1 189 209 214 227 239 248 262 28 283 329
RT Sdays RT 7days
W 0-3 W 4-5 m 6-7 m B-9 m0-3 W 4-5m 6-7 W B-9
RT 11.7: Pyridine 14.7: methylpyrazine 16.9: 2,6-Dimethylpyrazine
17.1: Ethylpyrazine 18.9: 2-ethyl-6-methylPyrazine 20.9: 3-Ethyl-2,5-dimethylpyrazin
21.4: Furfural 22.7: 2-Acetylfuran 23.9: 2-Furfuryl acetate
24.8: 5-Methylfurfural 26.2: N-methyl-2-formylpylrole 28.0: 4-Amino-5-imidazolecarboxamide

28.3: Furfuryl alcohol 32.9: 2-methoxyphenol (Guaiacol)
Fig. 3. Peak area percentage of flavor compounds in Dutch coffee by storage days (1,3,5,7 days) in relation to extraction time
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Fig. 4. Peak area percentage of flavor compounds in Dutch
coffee by storage days
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