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RINGKASAN EKSEKUTIF

Mie Sehat Fungsional dari Umbi-umbian Lokal Inferior
sebagai Alternatif Pengganti Mis Tergu

Penaltian i bertujuan untuk menghasilkan mie sehat berbaban dasar Epung
umbé-wmhlan lokad inferior yang dapat diferima secara organaleptic dan mempunyai
fungsi berhadap kesehatan. Khasiat terhadap kesehatan harus dibuktizan secasa ilmiah
melaiul serangkaian pengujian Hioessay sehagal penurun kofestercd, permrunan Eadar
gula darah, peEnerun tekanan  dargh, sSeria antioksidan dan pebndung et
(hepatoprotekton)

Luaran peneiitian in berupa teknologl tepal guna produksi mie sehat dan produk
mig sehat diharapkan dapst diaplikasikan secara komersial,  Harapannya ketercediaan
produl im di pasar dapat memngkatkan koaswms umbi-umbian yang dapal mengurangi
konsumsi terigu dan meningkatkan skor pola pangan harapan (PPH).

Penefitian meliputi pembuatan mie dar 5 jenis umbi-umbdan okal inferior yaitu
kimpul, garut, gembil, gadung, dan ubi kelapa melipotl formudasi,  karaktensasi,
pengujian daya terima, dan pengugan khasat sebagal penurun kolesterod pada komdisl
hiperkolesterolemia, penurun kadar gula darah pada kondisi hiperglikemia (diabetes),
penurun tekanan darah pada kondisi hépertensi, antickssdan, dan hepatoprotektor.  Juga
dilakidan analisis semyawa broaktif meliputi serat pangan, polisakarida larut air (PLAY,
nis-ienis gula pada polisakarida kot air, dicscann, dan diosgenin pada umbs segar.

Limbl-umbian ditepungkan dengan teknik yang sesuat untuk masing-masing Enis
umbd untuk mendapatkan tepung dengan karakterstik baik. Khusus untuk gadung
dilakukan proses detoksifikasi urtuk menurunkan kadar sianida,  Tepung yvang dihiesifkan
dianalisés komposis! nutrisi dan senyawa hioaktif meliputl BLA, serat pangan, diosconn,
dan diosgenin

Pengujizn deskrptif dilakukan pada masing-masing jenis me umi untuk dilakuakn
perbaikan formuka,  Selanjuirya dilakukan pembuatan mie unituk maSing-masing  jenis
umbi-winbian dengan mengkaji jenis mie (me basah, kering, dan instan) serta tingkat
penambahan glaten {5, 10, 15, dan 20%). Mie terbalk dar masing-masing jenis umbi
dianalisis kandungan nutrisi dan bioaktifnga. Sefanjutnya difskukan pengujian khasiat
ehagal penerun kolestesol, peruron kadar gida darah, penurun tekanan darah,
antigksidan, dan hepatopratektor,

Hasil penelitian menonjukkan umbi-umbian lokal inferior yang digunakan pada
peneliian inl, yaitu umbl kimpul, garut, gembil, gadung, dan ubi kelapa putih,
mempunya karakberistic umini yang berbeda, Penépungan untuk Masing-rasitg umbl
juga berbeda dan pada gadung harus dilakukan detoksifikasi terdebih dabwlu, Ul
deskriptif untuk membendingkan  mie  wnb-umbian dengan  kontrol tepung  terigu
menunjukkan kualitas mie umbi masin di bewah mie terigu sshingga perlu dilakukan
perbaikan proses pengolahan mie. Perbaikan proses pengolahan mie dapat meningkatkan
daya terima terhadap mie umbi-umbian, Tepung umbi-umbian lokal inferior dapat dicleh
menjadi mie kering, mie basah, dan mie instan dengan sifst fiskk yang bervarast
bergantung pada tingkat penambahan gluten. Mie terbaik untuk miz kimpul adalah mie
instan dengan Bngkat penambahan guten 15%. Mie terbalk untuk mie garut adalah mie
instan dengan penambahan gluten 2006, Mie terbaik untuk mie gembii adalah mie
karing deogan pernambahan gluten 2096,  Mie terbade unfuk mie gadung adalah mie



instan dengan lingkat penambahan gluten 20%.,  Yang terakhir, mie terbalk untuk mie
umbi kelapa adalah mie kering dengan penambahan gluten 1056,

Semus kelompok Okes yang mendzpat pakan mie umbi-umbian menunjukkan
penurungn kadas gula darah, Urdtan tertingge penerunan kadar guda darah adalah
ketormpok tikus vang mendapat mie gadung = mie ubl kelapa > mie kemgaul = mie garut
> mie gembdl = mie berigu. Mee lergu Bdak mempunyai kemampuan merurunkan kadar
gula darah yang ditunjukkan setelah konsumsi mie terigu selama 4 minggu, Hkus tetap
berada pada kondési hperglkemia. Urutan kemampuan mie umbi-umbian dalam
menghambat penirgkatan kadar guéa garah adalsh mée gagung > mie ubi kelapa > mie
kimpad = mie gembill > mie garut > mie tergi,

Penurunan total kolesterol darah setelah 4 minggu pemberian mie umbi-umbian
menunjukikan asupan mie gadung, mie kimpul, dan mie garut menyshabkan kadar fofal
kalestaral darah yang normal,  Mie gembili dan ubl kelapa setelah 4 minggu pembarian
mig menunjukkan kadar total kobeterol darah masth di atas normal,  Urutan mée umbi-
wmbdan daiam menurunkan kadar total kofesterol darah adalah mie gadung > mie kirmpul
= mie garst = mie ubd kelapga = mie gembill > mie erigu.

Kedompok tikus yang diber mie gadung dan mie ubl kelapa menurjukkan tekanan
darah yang sama dengan kelompok tkus normad sefelah 4 minggu perlakuan pemberian
mig.  Lrutan kemampean mie umbi-umbian dalam menurunkan tekanan darsh adalah
rmig gadung = mie whi kelapa > mie garut > mie gembill = kimpul = mie terigu.

Permberian mie umbi-umbian menyebabkan penerunan kadar MOA ssrum darah,
Urutan kemampuan mie wmid-umbian daiam menerunkan kadar MOA dari yang tertinog
adatgh mie gadung > mie kimpul > mig garut > me gembili > mie wbi kelapa = mie
bEFig, Pemberian mis umbi-umbian memyebabkan peningkatan  aktivites  S00
dibandingkan pemberian pakan standar atau mie terigu. Mie umbl-umbian mengandung
fenal vang dapal berperan sebaga: anticksidan, Kemampuan meningkatkan aktivitas SO0
dari yang tertinggi adalah mie gadung > mie kimpul > mie garut > mie gembili > mie uhi
kelapa > mig terigu, Pemberian mee gadung seiama 4 minggu menyebabkan aktivitas
200 yang mendelkati aktivitas 500 tikus normal, Setalab 4 minoou pemberian mie gmb-
pmbian pads kondisi peroksidas), tikus menunpskkan aktivitas katalase yang hampir sama
dengan tikus normal dan jauh lebib tinggi dibandingkan tikus yang diber pakan standar
dan mie terigu. Kemampuan meningkatkan akiivitas katalase dan yang tertinggi adalah
mie gadung > mie garut = mie kimpul > rmie gembill > mie ubi kelapa > mie terigu.

Eemampaan menwrunkan MOA hepar aleh mie wembs-umbian dan yang paling tingg
adalah mie gadung > mie kmpul > mie gant > mie gembif > mig ubi kelapa > mie
terigu.  Pemberian mie: umbi-pmbian sclama 4 minggu belum menunjukkan kadar MDA
hepar yang mendekati kadsr MDA hepar kelompok Gkes normal vang tidak mengalami
percksidasi dan diberi pakan standar. Kemampuan meningkatkan aktivitas SOD hepar
oleh mie umbl-umbian dad yang palimg tinog! adalah mie gadung > mie kimpgad > mie
garut > rrie gembill > mie ubi ketapa > mie terigu. Pemberian mie umbk-umbian selama
4 minggu belm menunjukkan aktivitas SO0 yang mendekati aktivitas SO0 hepar
kelompok tikus normal, Kemampuan meningkatkan aktivitas katalase hepar oleh mie
umibi-umibian dari yang paling tingg! adalah mie gadung = mie kimpul > mie garut > mie
whi kelapa > mie gembill > mie terigu.

Perlakuan mie umbi-umb@an menghasikan nistopatologl hepar yvang  beragam
bergantung jenis mie. Mie gadung menunjukkan susunan hepatosit yang teratur tetapl
sinusoid bersifat longgar, Mie gembill menunjulkdan hepatosit yang teratur dan sinusoid
yang cukup rapat. Mie ubl kelsps menunjukkan susunan hepatosit yang kurang teratur



dan sinusold yang agak longgar.  Adapun mée kimpul dan garut menunjukkan hepatosit
yang teratur dan sinusoid yang rapat.

Oar hasil penelitian ini dapat disimpuikan hshwa embi-ombian kakal inferor yaibo
kimpad, garut, gembdll, gadung, dan ubi kelapa dapat dickah menadi tepung dan tepung
umis-umiian dapat diolah menjadi mie umi-umbian, Mie wnbi-wmbdan tersebut secara
sermnre dapatl diterima oleh panebs dan secara ekonom lavak untuk diproduks shalg
UM, Mie wrnbi-umbian mempunyal khasiat sebagai pesurun kolestersd, penwgun kadar
pubs darah, menghambat peningkatan kadar gula dargh, penurun kanan darah, serta
beperan sebagai antioksidan dan hepatoprotekior,  Pengujian khasiat mig umbi-umbian
secard ilmiah dibarapkan dapat menstimulas pelaku usaha untuk memprodukst mie wmi-
wminan skala komersdl, dan menark minat masyarakat unbuk mengkonsumsh mee umbi-
wniean. Harapanmya terjadl  peningkatan konsumsi umbi-umbian dan  penurunan
kprslms terigu dan berdampak pada peningkatan skor pola pangan harapan (PPH).

Eata kuncl: mie, dosgenn, diosoorin, polisakarida lanet alr, winbi-umblan jobkal Inferar,
khemat kesehatan



EXECUTIVE SUMMARY

Functional Healthy Noodles Based on Inferior Local Tubers
as Alternatives for Wheat Noodles Substitution

This research arms (o prodoce healthy neodles based on inferar local tubers that
can be accepted organciepticalty as well as have funciions 1o health. Health funclions
showld be prowed scientifically through bioassay test of tubess based noodies and rice as
hypoghycemic, hypochnolesterolemss, hypotensive, anfxidant, and hepatopratective fiood
products.

Moodles processing technodogy as the outpuf of this research 1= expected (o be
applied commercadly.  These products are expectied to increase tubers cansumption that
imply in increasing desirable dietary pattern score g5 well 35 to increase vanabslity of
tubers based food products besids to decresse wheat four consumgtion.

This resaarch covers the study an healthy noodles processing that usad 5 tulsers |La,
lesser yam, wikd yam, greater yam, arrowmol, and cocoyam; the study on formulation,
charactarization, and sersory abceptance of tuber based heafthy noodles and artificial
rice; the study an hypoglycamic, twpocholesterolemic, hypotessive, antioxidant, and
hepatoprotective effects of tuber based noodles; and bioactive compounds analysis and
elucidation of fresh tubers, their flows, as well a8 tuber based noodies that mcludes
diosconin, diosgenin, water soluble polysaccharides, and phenol analysis. The study on
keaith Functional properties of tuber based noodles is expeded o stimulate production ol
these products to increase variahility of tuber based products and to promote tuber
consumption.  Finally, It is expected to rse desirable distary pattern score throwgh
shifting rice and wheat consumption inbo tuber based products consumption.

Local wileror tubers were fioured to obtain good performance flowr by suslable
technigue. Wild yvam was detoxified to reduce cyanide content.  The (louring method was
parformed in preliminary ressarch. Bioactive compounds of fresh tubers and thesr flour
ware analyzed for digscorin, diosgenin for yam ubers, and water soluble polvsaccharides
and phenol compeands for 2l tubers.

Healthy noodie formulaton was conducted based on our previous mathods and the
products were tested organoieptically by descriptive methoed, Roodle improvement was
peiformed by reformulation of guten proportion (3, 10, 15, and 15%) and determination
of suitable noodle types (instant, dried, and raw noodles) to obtan good chamcteristics
noodies fhat accepted organoieptically

Healthy noagdle fram each tuber that have the best formula = further tested by
bicassay method to know their hypoglycaemic, hypocholesterolaemic, hypotensive,
and hepstoprotective effeds, as well a5 bicactive compounds  analysis.

Feasibility study was conduwcted for srmall medium food industries.

The results showed that inferior local tuber, cocoyam, arowroot, lesser yam, wild
yam, and greater yam had different characleristics, Flour processing for each tubers also
differed, and the detoxification was applied to wid yam tuber by socaking and ash
rubbering. Descriptive sensory analysis showed that the instant tuber based noodies had
wiorse guality than wheat noodie,  Therefore, the improvement in noodie making was
conductad by formula repairment. Tthe physical caharacteristics of various types of tuber
based mnoodied (nstant, dried, raw noodles) and gluten proportion showed that increasing
gluten enhanced noodle performance.  The best formuia of cocoyam noodles was instant



noodle with gluten proportion of 15%, armowraot noodles was instant noodke with 20%
pluten, lesser yam noodie was dried noodie with 10% gluten, wild yam noodie was
mstant noodle with 20% gluten, and greater yam noodie was instant noodle added by
20% gluten,

All of groups of rabs fed by buber based noodées showed glucose blood reduction,
The order of reduction was wild yam noodie = greater vam noodle > cocovam noodle =
arrowroot noodle = lesser vam noodle > wheat noodie, Wheat noodss did not decrease
bood glucose level, that after 4 weeks feeding, the rats were still in hyperglycemia
condition. The order of the capabifity in inhibiting biood ghicose evel rise after noodles
consumpbion was wild yam nondle » greater yam noodle > cocoyam noodie = kesser vam
noodie = arrowraot noodie > wheal noodle.

Total chalesterol reduction after 4 weeks buber based noodles feeding showed that
wild yam, cocoyam, and arrowroot noodles feeding decreased blood total chodesteral inko
normial level, Lesser yam and greater yam noodies still showed blood total chobesteral
level above normal level, The order of tuber based noodles in decreasing blood total
cholestergd kel was wild yam noodle > coooyam noodle > armowrodt noodie = greater
vam noodie > lesser vam noodle > wheal noodle.

The groups of rats that fed by wild yam and grester yam noodles showed blood
pressure level that were similar to blood pressure level of normal group after 4 weeks
nondle feeding. The order of the ability of tuber based noodle to decrease blood pressure
in hypertension condtion was wild vam noodic > greater yam noodke > amrowrool noodis
= besser yam noodla > cocoyam noodie = wheat noodie.

Tuber based noodles feeding decreased blood serum MDA evel. The cedar of tubes
based noodles to reduce blood serum MDA level was wild yam noodle > cocovam noodle
> arrowroot noodle = lesser yam noodle > greater yam noodle = wheat noodie,  Tuber
based noodies fesding resulted in incerasing serum bood SO0 activity compared to
standar Féeding and wheat noodie.  The capability of tuber hased noodles to Increase
SO0 activity was wild yvam noodle > cooovam noodie > arrowrool noodie = esser yam
nopdle > greater yam nopdle > wheat noodie.  Wild yam noodie lfeeding for 4 weeks
increase SO0 activity to- approximately normal level.  Afelr 4 weeks: feeding i
percgdation condition, catalase activity of tuber hesed noodies fed group was similar to
normal group, mearmvhile wheat noodbe fed gooup showed more higher catalase activiby,
The order of tuber based noodies o indorase catalase aclivity was  wild vam noodle =
arrowroit nopdle = cocoyam nobdle = lesser yam noodle = greater yam noodle = wheat
mondie.

The shility of luber based noodles to decrease hepar MDA level was wild yam
noodle > cocoyam noodie > arrowroot nobdle > lesser yam noode > greater yam noodle
> wheat noodle.  After 4 wesks feeding, the hopar MDA level of groups of rats fed by
tuber based poodies were ot reach normal bepar MO bevel.  The ability o increass
hepar 50D activity of tuber based noodles were wild yam noodle > cooovam noodie >
arrewroot noodle > lesser vam nocdie > greater yam noodie > wheat nobdie. Also, After
4 weeks femding, bepa 500 activity did not reach normal fevel. The ability of tuber
based noodles b increase hepar catalase activity was wild yam noodle = cocoyam noodie
> arrowroat noodle > greater yam noodle > lesser yam noodle > wheat noodie,

The tuber based noodles feeding affected liver histopathology varously.  Wild yam
noodle feeding caused reguiar hepatocytes armangsment, but the sewsoid was in koose

amangement, Lesser yam noodie feeding made well organized hepatocyte armangement
and dense sinusoid, Greaber yam noodle feeding resulted in well organized hepatocytes

vl



and rather dense sinusold, Meanwhile, cocovam and arrowroot noodies feading mads
well organized hepatooytes and densa simesoid.

It is concluded that inferior local tuber based noodies from cocoyam, arrowroot,
lesser yam, wild yvam, and greater yam Is feasible to process into flour and the tuber four
can be further processed into noodle. Tuber based noodles is accepted organcleptically
and is feasible to produce in small medium food industry scale.  These tuber bazed
noadles has health functions as cholestersl, blood glucose level, and bipod pressies
lownering food products, as well as acts a5 antioxidant and hepatoprotector, The scientific
evidence of tuber based noodles health benefits is expected o stimulate the businessman
o produce tuber based noodies and the people to consume these noodles. T s expected
to increase tuber consumption and reduce wheat consumption that reselts in destrable
dietary pattern score rise.

keyword: nogdle, diosgenin, dicscorin, water soduble polysaccharide, Infesior locad tuber,
health benafits
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