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wuluszuumadneressran ogslsfnumandnniundesunidedosnatsusznis Idud
wanldlutTinales sndenismuauamnm uazguslaauisngulidenuilaailesandidad
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nuniidsarfanziunnmnmunildanmauUssumdsiaiu nnsdanengdunis
nuinludzuntsznaudgdunisiduuszleony 1dud wuafiFonaniin Lactobacillus
plantarum §a¢?LLazﬁ;§w'§éﬁaIsﬂ W1 Shigella flexneri, Kurthia gibsonii Wag Escherichia

coli. Hanaaoun139innunlagaun3guauNAnkenlaanNTvLuANUIIAUAINNIUTLAm

Fudavosnunadu waglarsnlindunalid 67 wisund wagndulnuniiy laun Furfuryl



formate , 5 -methyl-2 -Furancarboxaldehyde, 3 -ethyl-2 |5 -dimethyl-Pyrazine a8 ¢ 2 -
Methoxy-4-vinylphenol finswasuulassualndidesiuniundvzun Weonaaounisuin
nmunlaglfioulusfivudunazieulsiandusou annsafiunanwnsszamaudaveaniun
wazansiadifilindunalduazda T Furfuryl formate , 5-methyl-2-Furancarboxaldehyde
WaE 3-ethyl-2,5-dimethyl-Pyrazine WasuuawSualndidssununivsun Jauandliidiuin
9duvIduazieuluirinsfinadonisiasunlaesduszneumaaifluniu wazanansaluldly
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Civet coffee has been known as the Indonesia traditional expensive coffee
because of its unique aroma and flavor which was produced by a fermentation process
in civet digestion system. The coffee beans were digested by enzymes and microbes
that can be found in civet digestion. However, civet coffee production using Asian palm
civet animal has many weakness such as inefficient production processes and final
product quality that always makes consumers hesitate in terms of its hygiene. The aim
of this research is to improve the quality of coffee from the traditional coffee
fermentation (wet process) by simulation of animal digestive system and to produce
coffee with the quality of civet coffee or unique coffee without using animal. The
microbial screening results revealed that civet feces contains beneficial microorganisms,
including lactic acid bacteria. = Lactobacillus plantarum, yeast and pathogenic
microoreanisms such as Shigella flexneri, Kurthia gibsonii and Escherichia coli. Coffee
fermentation by using isolated microorganisms showed the higher coffee cupping score
than that of traditional wet process. The concentrations of Furfuryl formate, 5-methyl-2-
Furancarboxaldehyde, 3-ethyl-2,5-dimethyl-Pyrazine and 2-Methoxy-4-vinylphenol which
theirs aroma were described as fruity, nutty, spicy and sweet taste were changed nearly
to that of civet coffee. Coffee fermentation using pepsin or pancreatic enzymes could
enhanced the coffee cupping score as well. The concentrations of Furfuryl formate, 5-
methyl-2-Furancarboxaldehyde, and 3-ethyl-2,5-dimethyl-Pyrazine which theirs aroma
were described as fruitty and nutty were changed nearly to that of civet coffee. The
results suggested that microorganisms and enzymes affected the chemical composition
in coffee and could be used for coffee fermentation process by simulation of animal

digestive system.
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fiusslomfunsutnmunldaniveswsunldsnas TnsuuaiiSouaninfidauenldantvyun
lown Lactobacillus plantarum, Lactobacillus brevis, Leuconostoc paramesenteroides,
Leuconostoc mesenteroides, Leuconostoc dextranicum wag Streptococcus faecium (Fitri
et al, 2019)
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9. \A3BsAINIuN (Coffee Pro Direct, Sample pro-100)

10.4p309MAdEUNAY (Gas Chromatography — Olfactory spectrometry, Perkin)
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wallea w2 Ju (Figure 2) wazihluimnzideauue nisuds Nutrient agar, MRS agar hag YM
agar @unsauenlagiwiy 25 lelgan Usynaunie wuailise 19 leluan wazdas 12 lolaan 9n

Swundu Lactobacillus plantarum , Shigella flexneri, Kurthia gibsonii, Escherichia coli Wa¥

v

Serratia sp. wa¥ Pichia kudriavzevii 31nHan1sinkunauvsenaauenlanuintudieg1evzun

cal 1 aaa

Usgnaumeqdunidiinalsafianunsanulamlulugansevesd@didin lawn Shisella flexner,
Kurthia gibsonii, Escherichia coli Filiwmunzannagiunlfidugaunidlunisndners wiiniu

N USINARBINILNTZUIUNTVIU karn13AImEANTougeNausainaieeqaunsdla
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msvulewreiunidiinanteduledeniamilinuivzunldldfuanufenlunguues

a 1 =

Auslapniianuinalusewesguewndelunisndnems uregalsinugduvsdngunuaiieua
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ARn Lactobacillus plantarum wazdias Pichia kudriavzevii {ugduvsdniiusslevisanismin
nun Lesnlinuandflunisaieulsdivegeslusiuluniwi ieasisanshsduvaanausaly

nunla (Hadipernata and Nugraha, 2017)
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ATULIAN 20 Fala AAUuNIA-Ae (pH) YedgamuANLaYRTIFALIYeauVSglmanas 90

5.2-5.4 194 4.3 nanslmiiuiniinisas1ansaluseninan1suntinieaninssuds A1aumnu (Brix) &

a 6l N 6

wwiluasu tneyaifiuiudeqdunsdien Brix gandnganiuau wandliiuindfonssuvesqduns
Tunsgesfeugumaauluniuniduimaldfindignaiuay wasAIPINUYUYRIYATANT
Weogdun3dganinyaniunuLansliiuiiinsasyvesgaunidliawasdnisaeveadeniiuniuwnle
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a 6 a

\HoqdunddinaivAsuuassaninnaaiuau nenunindnlnensindegdurinauiivenain
wandiamududeunesndunuiinnnigaeuan tnendufildisanfveswald fanumuie uasd
AssjaazsanAfnslutan (Aftertaste) AndnyariuRu fazuun Cupping 71 80+2 daganinniusl
yaAIUAL (73=2) (Table 1) wansliiiuingaunigndauonmnlsinasonsiamnnanimuesnunls
wanssanmssnukuulen (wet process) usaehslsimuiioissuiteuiununiszandsd

AULANANUDITAY

diehnmsmegeunisvdnniwnllagnislinsauazioulesl lnenisidunsnlalasaasin 0.01%,
deuleiiUudu 1.4% wazduieuludandugeu (Pancreatin) 1.4% luvaaninfiussquwaaniu
wagUnfgamall 35 ssmwaded Wuaan 20 Hilus ieifounuuszsuugasamisvedni lnadle

o ' & i A a ¢
AsULIAN 20 Fale Araadunsm-ang (pH) YesynnIuANLasYAvgeUANNIAwazioulYiuans
TAuIfinnsasansnngduysdsssuyifluszninenmamdnlunnnssuis Amanuvay (Brix) &
wwaldugedu Tngilevidnasu 20 93lue ns5al5in WueulesliuUaulaznssudsndueulesiandu
90U A1 Brix @9NI1ANTUAUYTTINN 0.5 [WufenfuganIual winsiunsalalasaassniel Brix
Wiy 0.8 wansbiiuinisiunsalalasaae3neUiuan pH vosszuundnategi 3.98 duali
a a ¢ a 1 a a < o v aca =
AanssuveRdunidsssuvatunisdesiudsusumauluniuiduiinalafiniingsaisous ailen
pH Uszana 5.0-5.4 Banssuismiunsalalasnasindeeinisusulssmmeaeulagiiiuaing
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Table 1 Physical properties and cupping score of roasting fermented coffee beans using civet

microbes, hydrochloric acid and enzyme (pepsin and pancreatin) for 20 hours.

Physical properties and
Control Civet microbes HCL Pepsin Pancreatin
Cupping score
Color (Agtron) 42.9+0.3 42.7+0.3 40.1+£0.3 41.8+0.6 40.6+0.5
Brix 2.09+0.2 1.7+0.2 1.76+0.2 1.75+0.2 1.70+0.2
pH 6.1+0.3 5.9+0.3 6.0+0.2 6.0+0.3 5.9+0.2
Total dissolved solid 1.66+0.2 1.38+0.2 1.39+0.1 1.39+0.1 1.35+0.2
Cupping score 13+2 80+2 73+1 76+2 75+2
Flavor Herb/Nut | Chocolate/Fruity | Herb/Nut Caramel Vanilla

Table 2 Chemical compounds and flavor/aroma description of fermentation coffee

No. Chemical compound in coffee Flavor/Aroma

1 3-methyl-Butanal Chocolate

2 2-Furanmethanol Bready

3 Methyl-Pyrazine Nutty

4 3-Furaldehyde Bready

5 Furfuryl formate Fruity

6 Ethanone Almond

7 2,6-dimethyl-Pyrazine Nutty

8 5-methyl-2-Furancarboxaldehyde Sweet, Caramel, Nutty
9 Acetate-2-Furanmethanol Fruity

10 2-ethyl-3-methyl-Pyrazine Nutty

11 4-Pyridinemethanol Undescribed

12 Bicyclo[2.2.2]octane, 1-bromo-4-methyl- Undescribed

13 3-ethyl-2,5-dimethyl-Pyrazine Nutty

14 Linalool Floral, Green,Nutty

15 1H-Pyrrole, 1-(2-furanylmethyl)- Vegetative, Ceral, Bready
16  2-Methoxy-4-vinylphenol Spicy,Sweet taste

17 Caffeine Beany roasted coffee

Note. Flavor/Aroma description from Flament, 2002 and Aprotosoaie et. al, 2016
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Figure 1 Caged Civet

Figure 2 Appearance of civet feces and isolation of microbial from civet feces.
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Figure 3 Fermentation process of coffee in jar, green bean coffee and roasted coffee
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Figure 4 Coffee fermentation profiles of traditional wet process (Control) and fermentation by

using civet microbes process explain in pH, Brix and Turbidity (NTU) in fermentation jar
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Figure 5 Coffee fermentation profiles of four treatments (Control, HCl, Pepsin and pancreatin)

explain in pH, Brix and Turbidity (NTU) in fermentation jar.
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Figure 6 Chemical compounds in roasted fermentation coffee and civet coffee.
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Figure 7 Chromatograms of chemical compounds in roasted fermentation coffee and civet

coffee.
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