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gゝda tt ba」 劇ah Yang Mtta ntta atas b∝ 鳳
搬6誂::hai腑電性Sininar Nasional dalam Rangka hari Tempe Nasional,

Panitia. Seminar NasiOnal ini merupakan bagian daH rangkaian kegiatan peringatan Hari

Tempe Nasiona1 2016 yang pada tahun ini penyclcnggaraaannya dilaksanakan di PrOvinsi

Lampung.scminar Nasional dcngan tema 
“OPTIMALILASI FUNGSI PANGAN

鵬 GS10NAL DAN TRADISIONAL DALANII MENINGKATKAN STATUS GIZI DAN
■圧漱 uいこcAN ttXIKO PEM7ゝ KIT"diselcnggarakan Oleh PATPI Cabang Lampung,
DPD Pergizi Pangan Lampung,DPD Persagi Lalnpung,」 urusan Tekno10gi Hasil Pertanian
鋤 ■mmn Agri昧五s Lkultas h血 」枷 u」輛

臨 Ⅷ :証計 胤 1翼 蹴
gPCrLanialll P01itcknik Ncgeri Lampung,Jurusall Gizi P01itckni

嘔 t Penelitian dan Pengembangan Herbal LPP卜 〔unila dengan dukungan penuh dari us
ま)l‐bean Expolt cOuncil(usSEC) dan Forum Tempc hdOnesia 

σTI).Seminar
辻Lelellggarakan dalalll satu hari penuh tangga1 28 Ⅳ[ei 2016 di HOtcl HOrisOn Bandar
hmpung.

Prosiding ini mcrupakan kumpulan makalah yang tclah diprcsentasikan pada saat acara

賛Inlnar serta direvlsl llnhlk melnenllhiレ っ1月 。L AOぉ、.11。 ハ̂ :1_ヽ =^上
 rヽ_1_ 1 1    ■ 、  .…

KATA PENGANTAR

К■a dК宙d unmk memenuh k西 dah pe二山 san遭ふ 血.Mak顔贔Ъ島 1理もs温督、_^ハ 1′1′ ^^ガ ^_月 :´ _夕 _____  ・ 1       .. 
“

._
―――――――一 r――― ムムVO■ v■■■6血i dikelompOkkan dan disusun sesuai dcngan tOpik/bidang yang tclah ditetapkan pada saat

r…
…

1_^_  T^_11_′ 1_:J_    ′   ■     . . _  _ .´聟mhan TOメリbmang tcrscbut adalah~b通 話g/topk I′ ::温猛y―麗亀轟
ふ
さ為 Li五

:トキ■."″ |+^^11´ う `^_4^__ r_   ・ ヽ  ■ . _      _bidang‐ topik 2 tentang lnovasi PrOduk PangaIΨ dal bi:InξえUF:i:J‐ Ittg・道:篤:甘:書D埼綺 ～ ^¨  ′■1_1 ■^_T/___1 ′  、 ′    ●   _ υ  ―r―― ― ‐―一‐―^・0 ‐` Vμ鳳■9■ ■o■ ■Pangan, Gizi dan Kcschatan ⅣIasyarakat. secara kcscluruhan prosiding ini tersusun atas
Khta Pengantar,Pendahuluan, kumpulan makalah berdasarkan bidang/topik,dan Susunan

Panitia Kcgiatan.

Panltia scIIllnar incngucapkan terirna kasih kcpada semua pihak yang telah mcmbe五
kan

bantuan baik moril maupun materil sehingga acara ini terlaksana dengan baik. secara

khttus Panitia inengucapkan teHma kasih kepada Gubemur Lampung,RektOr universitas

LШlpung,Dircktur P01iteknik Negeri Lalnpung,Direktur P01iteknik Kcschatan Tttllng

Kttng dan Dekan FakJね s Peiaゴan晩市∝」惚s Lampu挽
針1盤 iぷ Ч 難 :in畷

tttadap kcseluruhan acara.Pcnghargaan yang tinggi k

ヽ〕もcan ExpOrt cOuncil(usSEC) dan Fortlm Tempe hdOncsia(FTI)yang telah
memberikan bantuan pendanaan denli tersclenggttanya a馳

騰

ilefi躙
塊 111:

Iゝaha Esa memberikan hidayah dan balasan yang setimpall

hkolllt五busi pada penyclenggaraan senlinar nasiOnal dan penerbitan Prosiding ini.

輸 oga Prosiding ini berlnanfaat bagi tercapainya kehidupan masyarakat lndOnesia yang

hヾat dall seJahtera.

B,枷dar Lalnpung,l Agustus 2016.

Pa旺itia Pcnyelenggara.
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柵「昭 銑鵬 蹴 胤∬LttF麟   欄

翻騰馳l野縫∬鱗l監酬Fuga Smtt bT山∵untuk

魁為灘予』露i∬:暮1隠壌::rWttgttI[捻
)撚

∬靡
akibat rcndahnya asupan gizi.

Menvadan pentingnya tempc scbagai wa五 ,an budaya dan sckaligus sumbcr gizi yang
berkualitas maka dipCrlukan usaha untuk mcmpcltahankan kcdudukan tcmptt di
masyarakat dan sekaligus lneningkatkan tingkat konsumsinya. Ustta―

usaha rnenciptakan

produk olahan pangan berbahan baku tempc hartls selalu dilakukan guna mengiinbangi

keberagaman produk pangan moderll yang berkembang pesat di pasaran. Selain itu,
pendekatan ilmiah juga harus dilakukan untuk mcnyakinkan masyaraktt akan kellnggulan

ttte Sめ agai makttn bergi五 ぬnル響bgI雅
1:賠 蠍獄)aⅧ吼纏爺

baru tentang manfaat tcmpe, khususnya t
penyakit,harus selalu dipublikasikan agar masyarakat menyakini bahwa mcngkonsumsi

tempe adalah sebuah kebutuhan.Akhimya,untuk bersaing dcngan produk pangan modem

maka produscn tempe harus memperhatikan kaidah proses produksi tempe yang baik agar

syarat― syarat kebcrsihannya terpenuhi.

Dalam rangka mettertahankan dan mcngokohkall tempe sebagai warisan budaya bangsa

lndonesia dan mendoЮ ng peningkatan tingkat konsumsi perkapitanya maka pada Hari

Tempc Nasional ini akan dilakukan bcrbagai kegiatan yang melibatkan bcrbagai pihak

yang mcmpunyai kollnitlncn terhadap masa dcpan tcmpc. Sccara khusus kcgiatan yang

akan dilakukan dimaksudkan untuk mcningkatkan pcngctahuan masyarakat tentang
kelebihan tempe sebagai makanan bergizi dan makanan ingsiOnal melalui pelaksanaan

Serninar Nasional.

PENDAIIIULUAN

Ч一‐‐‐‐‐‐‐‐―――――――――――――――――――――――――１１１１１１１１１‥‥‥１■１・一・‐‐１１‥‥１・・‥・・‐・‐‐‐‐「‐‐‐‐‐‐‐‐・―　　‐　――
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THE USE OF UV― VIS―NIR SPECTROSCOPY AND CHEⅣ 10RIEF― |― ‐■

IDENTI】置CAT10N OF ADULTERAT10N IN GROUND ROl_SEDI  ・ 1靖
ARABICA COFFEES

‐Investigation On The lnfluence Of Particle Size On Specttil―

…電詢h耐∴師w癬淵 滞簑i器脚
Y岨∴断

l Department ofAgricultural Engineering,The Universlty of Lampu鳳

Br● OnCgOrO No.l G9dong Meneng B雛 ldar Lampung,Lamplmg,m
2 Dep2耐

mcnt ofAgricultural Tcchnology,Lampung State Polytech血 =■
No.10,RttabaSa Bandar Lalnpullg,Lampllng,Indo―

corrcsponding author diding.sughandy@fp■ lnilattm

ABSTRACT

The adulterations in the ground roasted Arabica coffee samples Π西コ嘔

ground roastcd Robusta bean in the rangc of 200/0-60%frona total面

Howcvcr,particlc sizcs werc not unifolll.in the ground coffee rЮ・
虹

thc effect of particlc sizcs on UV― Vis―NIR spectra,coffec IЮ w由

『

凸■¬

coffee was scparatcd int9 diffcrcnt particlc sizes(841 μm,595脚m.」鰤鵬1鯖

μm,and 149 μlln)by siCVing through a ncst of U.S.standard sic、 電s

30,40,50,70,and 100)on a Ⅳlcinzer n sieve shaker(CSC SCiCn血

for 10 1ninutes.Each samplcヽ″ith diffcrent particle sizes thcn…

The spectral were recorded(wttelcngth 190¨ H00 nm)and CO―
that different absorbance spectra wcre observed for thc digヒ コcttt p■鰤由

absOrbance intensity incrcased as particle size decreased.

Key words:L「 V―Vis―NIR spectroscopy,particlc size,mcsh,coL

I.INTRODUCT10N

Coffee is one of the most important food co― oM

commodity traded in the world,coffee is number two a臓

Jimёnez, 2012).There are two important spccies of ooL

signiicance in the global coffee ttade,species Arabica(G鰤 b

(Cψ α εα″響 力ο
“
).Both Spccics differ not only in―

charactc五 stics and physicochcmical composiion,but also

with Arabica coffees conlmanding market prices 20,25%

be ofbetter qudity than Robusta because oftheir supe五 or―

The lncreaslng of coffee demand for beverage and mБ

positivc perception of coffee as one of ttatural hctiod日 ■JJ

198 1 PROSiDING SEMINAR NAS10NAL HAR:TEMPE NAS10NAL―



reviews that list and discuss the health beneflts of inctional(HaSler,2002;Halsted,2003)

do not rnention coffce,however,in terln of giving beneflt into health as one ofdeflnition of

inctional food,coffee has several reason tO be one of natural inctional food resources.

First,several of the ingredients rcpOrted as inCtiOnal cOmpOnё
nts that are found in tea,

such as iavonoidS(cat,Chins,anthocyanins),Caffeic acid and ferrulic acid(Hasler,2000),

are also found in coffec.COffee also can pro宙
de 8%of the daily intake of Cr(ChrOmium)

(SantOS α α′.2004)and can be a Substantial source of Mg(Astier―
Dumas&Gounelle de

Pontanel,1974).In addition,coffee beVerage is rich in bi010gically act市
e sllbstanccs such

as nicotinic acid,trigonelline,quinolinic acid,tannic aCid,pyrogalliC acid and,of course,

caffeinc(Minamisawa α α′.2004)。 ManaCh α α′.(2004)also repOrted that cOffec is a rich

source of antioXidants Of the hydroxycinnamic acids imily(caffCiC,Chlo■
ogcnic,

cOuma五c,fcrulic alld Sinapic acids).

In Order to kcep thc rolo of cOffee as one the natural inctional food resourccs,it iS

also ilnportant to ensurc thC coffee authenticttion.Recently,food authcntication is a maor

chttllcngC tl■ at has bccome incrcasingly impoiant due to tl■
C dr市 e to guaralltec tllc actual

Origin of a product and for dcte111lining whether it has bcen adultcrated v′
ith cOntaminallts

Or illed out witll chcaper ingedients(Ashurst and Dennis,1996;Singhal 
α α′,1997).In

particular,assurance Of the quality of roastcd cOffees has attracted、
videspread attention as

a meanS fOr controlling and preventing coffec adultcration, and also given the grcat

difference in the flnal salc pricc depending on a Wide range Of factors,including coffee

vaHetal and gcOgraphic origin.ThCrefOre,suitablc methods are required in ordcr to

discHrninate between coffee varieties and tO detect pOtential adultcrations of high quality

coffce beans with poorer and chcaper types,thus ensllrlng authcntiCity,quality,safety and

enEcacy Of flnal products to bc colnmercialized.

Several researchcs have rcported the development of reliablc and Specific Coffcc

authcntication techniques.NIIlany of the recently developed approaches for detellllining

coffec authenticity havc fOCused mainly on coffce identiflcation and classiflcation on thc

basis of diffcrcnt types of COmpositiOnal data_thanks to the application of diffcrcnt paicm

recognition tcchniques(BiCChi Cι  α′.,1997;B五andet θ′αJ.,1996a;Briandct θ′α′.,1996b).

Dcspite the relativc Success achiCVed by many of these approaches, it is important to

consider thtt many analytical referencc methods used tO asscSS the chemiCal componcns to

bc latcr uscd as disCriminant paramctCrs and solvcnt for samplc extraction may bc q崚

cxpensive,elaboratc and/Or tirnc― consuming.For tllis reason,simpler,fraster and ch鰤

fl・ec mcthods, such as thosC bascd On spectroscopic tcchniquё
s 、vhich can 卜c h曲型

PROSiDING SEMINAR NASIONAL HARITEMPE NAS10NAL 20■
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implemented in routine analysis,have cherged as a very auractive and useml altemative

tool for adulteration identiflcation purposes in sevcral products(Briandet θ′αl, 1996a;

Briandet θ′α′., 1996b; Souto θ′α′。, 2015; Alamprese θ′αl, 2013; ]Diniz θ′αl, 2016;

Domingues θ′αl,2014;Aroca― Santos ι′αl,2016;Biswas θ
`α

ス,2011).

Using spectroscOpic method especially for spectral acquisition of s01ution samples

WC need t0 3Tind the samples and doing extraction with speciic solvent(in this rescarch

we use distilled water as solvent for extractio⇒.Grinding sⅢleS resulted in po"der

samples with non―homogen particle size.In this research,we are trying to investigatc the

influence ofdiffcrent particlc sizes ofcoffce samples on spectral analysis.

Ⅱ. MATERIALS AND METⅡODS

2.1.Sample preparation

A number of 2 kg ground roasted Arabica cOffcc samples were collectcd directly

from coffccね
1■
llcrs at Liwa)Lampung,Indoncsia.All samples wcre grindcd using hOmc―

coffee… grinder(SayOta).PartiCle sizes wcre not unifott in the ground cOffee powdcr.In

order to chcCk thC cffect ofparticle sizes On■ 乃「―Vis spectra,coffee powdcr froln ground

roasted Arabica coffee was separated into different particle sizes(841 μm,595 μm,42o

μm,297μ口,210 μm,149 μm)by Sie宙ng through a ncst Of U.S.standard sieves(Mesh

number of 20,30,40,50,70,and 100)On a lИ einzer II sieve shakcr(CSC SCicntiflc

Company,Inc.USA)for 10 minutes.The sieving cOnditions were thc samc for cvery

sample class.Thcse expeHments were perfolllled at room tcmperature(arOulld 27-29° C).

An aqueous extraction procedure of the coftte samples was perfoluled as describcd

by Souto θ′αム(2015).First,1.O g of cach sample was weighed and placcd in a glass

beaker.Then,adding 10 mL of distilled water at 90-98° C then m破 ed with magnetic

stiring(CimarecTM Stirrers,model S130810-33,Bamstead lntemational,USA)at 350 rpm

for 5 min.Then the samples wcre iltered llsing a 25 11m porc― sized quantitative ilter

paper coupled with an e」 cIEleycr.Ancr co。 血唱pЮccss to room tcmpcraturc(for 20 min),

all extracts were then diluted in the proportion of l:20(mI′ :mL)with diStilled water.l「v_

Vis―NIR spectra fronl the aqueolls cxnCtS were acqulred using a l「 7‐Vis spectrometer

(GenesysTY 10S l「 V―Vis,ThcrIIIlo Sda面面c,USA)_

200 1 PROSIDING SEMINAR NASЮ NALHAR:TEMPE NASЮ NAL2016
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2.2.Instrumentation and spectra data acquisitiOn

い ′―Vis―NIR spcctra in the rangC Of 190-1100 111n were acquired by llsing a■ 「
げ―¬ViS

spectrometer(GenesysTM 10S UV―ViS,Thell・ lo SCientiflc,USA)equippcd With a quarセ

cell with OptiCal path of 10 11m,and spcctral rcsolution of l lllm at a roon■
tcmperamrc.

Before the measurements Step,blank(the Same distilled water used in extraction process)

was placed inside ofthe sample cell to attuSt the 100%廿
ansmittancc Signal.

2.3.Data analysis

All recorded spectra data wCrc transierrcd to COmputer Via USB flash diSk and thcn

convert the spcctra data from.CSV extension into an exccl data(.XlS)・
The quality of spectra

dtta were evaluated based On the intensity of absorbance.High absOrbance g市
es morc

infonnation.

III.RESULTS AND DISCUSS10N

3.1.Extraction of COffee samples using different particle SiZes

Fig.l shOWCd the rcsult of cxtractiOn process Of coEee samplcs using hⅣ
o diffCrcnt

particle sizes(mCSh 20 and 30).It Was clear that increasing in particle sizes was f0110wed

by increasing of darkness of thc extraction solution.Fig。
l shoWCd that cxtraction solution

Of mcsh 30(595 μm of particle sizё )has darkcr C010r than that of mesh 20(841 μm of

particle size).In gencral we can obtain that decrcasing paiiclc sizc Was followcd b,

increasing the dark C01o■ of extractiOn solution.

Figure l.The rcSult of e卜 traction solution for mosh 20 and mesh 30(partiCle size of 841

μm and 595 μm).

3.2.Effect of different partiCle sizes on absorbance properties

L「V―Vis‐NIR absorbance Spectra of coffee powder in the rangC Of 190‐
500 nnl with

diffcrc■ particle sizcs tte shoWll in FI.2.Different absorbancc spcctra werc obsewcd br

thc differcllt particlc siZCs of COttC Samplc.From Fig. 2,it can bc SCcn that absorbancc
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intenslty increased as particle size decreased.疇 e reasoll for this is comlng ttom the result

ofextraction solution.Using small particle size the exmctiOn process is inore intense since

that the area of cOntact between coffee san耳 )les and solvent is increased. It is resulted in

darkcr solution in samplcs ha宙 ng sIIIlall particle size.Coffee sa.mples with larger particle

sizes have a lower absorbance,and visa versa.

For samples with the same particlc size,absorbance is the samc.The silllilar result

was also reported by Shan θ′αス(2014).TherefOre,in order to reduce the effect Ofdifferent

particle sizes in this study we havc to sclect a ccrtain particle sizc of coffee samples.This

is very important infollllation for next step research of constructing spcctral rneasuremcnt

on identiflcation ofcoffee adulteration.
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０
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Figure 2.Theraw UV―Vis absorbanc6 spectra in the range of 190-500 nm with different

particle sizcs.

IV.CONCLUSIONS

In this research we showcd that prepawlg a hOmogen particle size fOr extraction of

coffce powdcr samples is impomnt duc tO differcnt Of spectral data with differcnt particle

sizcs.Using small particle size the extaction process is lnore intensc sincc that the area of

cottact between coffcc samplcs and solvent is incrcased.It is resultcd in darker soluti6n in

samples having small particle sizc.Our study shOwed that absorbance intensity increascd

as particle size decreased.In order to avoid the variability in spectral data it is impottant to

select a speciflc particle size for prepanng smples ofc00be powder.

190 230 2TCl _310 350 390 430 470
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