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RINGKASAN 

LUTFI ANSHORY. Peningkatan Pati Resisten dan Sifat Prebiotik Tepung Jelai 

(Hordeum vulgare) dengan Modifikasi Biologi, Fisik dan Kimia. Dibimbing oleh 

DIMAS ANDRIANTO dan R. HARYO BIMO SETIARTO. 

 

 Kesadaran masyarakat untuk mengkonsumsi probiotik semakin meningkat 

sehingga diperlukan penunjang untuk meningkatkan kinerja probiotik berupa 

prebiotik sebagai sumber nutrisi probiotik tersebut. Prebiotik yang berpotensi 

digunakan didapatkan salah satunya adalah pati resisten yang dapat dihasilkan dari 

serealia berupa Jelai. Pemanfaatan jelai sebagai bahan pangan fungsional masih 

belum banyak dikaji dan diteliti terutama modifikasi untuk peningkatan pati 

resisten jelai tersebut dan potensinya sebagai sumber prebiotik. Penelitian ini 

bertujuan meningkatkan konsentrasi pati resisten dan memperbaiki sifat prebotik 

pada tepung Jelai (Hordeum vulgare) dengan teknik modifikasi biologi, fisik dan 

kimia. Jelai pada penelitian ini dimodifikasi secara biologi (fermentasi L. plantarum, 

debranching pullulanase), fisik (autoclaving cooling, microwave cooling, HMT, 

annealing) serta kimia (hidrolisis asam). Tepung jelai modifikasi (TJM) dianalisis 

karakteristik fisik, karakteristik kimia, dan evaluasi sifat prebiotik. 

Hasil analisis karakteristik fisik berupa kenampakan dan struktur granula 

TJM. Karakteristik fisik TJM menunjukkan bahwa terjadi perubahan warna pada 

perlakuan biologi, fisik dan kimia menjadi berwarna kecoklatan yang disebabkan 

reaksi non enzimatik browning berupa reaksi Maillard. Struktur granula TJM 

menunjukkan bahwa terjadi perubahan bentuk pada TJM menjadi berbentuk 

bongkahan besar yang disebabkan gelatinisasi dan retrogradasi pada TJM. Hasil 

analisis karakteristik kimia berupa konsentrasi total pati, amilosa dan amilopektin, 

serta gula pereduksi TJM. Total pati menunjukkan peningkatan pada TJM 

disebabkan pemecahan molekul pati menjadi hidrolisat pati yang sederhana 

sehingga mempengaruhi ketercernaan total pati. Amilosa pada TJM menunjukkan 

peningkatan serta penurunan amilopektin karena terbentuk rantai pendek yang 

memudahkan terbentuknya pati resisten. Gula pereduksi pada TJM cenderung 

menunjukkan nilai yang mengalami penurunan karena digunakan untuk reaksi 

Maillard atau pemecahan menjadi fraksi rantai pendek.  

Hasil analisis evaluasi sifat prebiotik berupa daya cerna in vitro, komposisi 

profil pati, ketahanan cairan asam lambung artifisial, viabilitas BAL, aktivitas 

prebiotik, serta efek dan indeks prebiotik TJM. Daya cerna mengalami penurunan 

disebabkan modifikasi membuat molekul pati mengalami penataan ulang. 

Peningkatan konsentrasi Pati resisten (RS) tertinggi terjadi pada perlakuan AC-1 

dengan nilai 3,72 kali lipat (29,99 %/8,06%), HA dengan nilai 3,10 kali lipat 

(24,94 %/8,06%) dan perlakuan FLP dengan nilai 3,06 kali lipat (24,70 %/8,06%). 

TJM tahan terhadap asam lambung artifisial pH 2 selama 6 jam. Perlakuan FLP 

meningkatkan daya hidup bakteri probiotik Lactobacillus plantarum IIA-1A5 

sebesar 10,60 (log CFU/ml). Aktivitas prebiotik tertinggi dan merupakan nilai yang 

positif yaitu hanya pada perlakuan MW dan FLP masing-masing 0,16 dan 0,03 

mendekati prebiotik komersial FOS. Efek prebiotik tertinggi yaitu pada perlakuan 

FLP 1,49. Indeks prebiotik yaitu pada perlakuan FLP sebesar 1,19. 

 

Kata kunci: Hordeum vulgare, jelai, pati resisten, sifat prebiotik 



SUMMARY 

LUTFI ANSHORY. Improvement of Resistant Starch and Prebiotic Properties of 

Barley (Hordeum vulgare) by Biological, Physical and Chemical Modification. 

Supervised by DIMAS ANDRIANTO and R. HARYO BIMO SETIARTO.  

 
Public awareness of consuming probiotics is increasing, so adequate maintenance 

is needed to improve performance through prebiotics as a source of nutrition. One 

of the potential prebiotics is resistant starch, which can be produced from cereal 

like barley. The use of barley commodities as functional food has not been widely 

studied, especially modifications to increase the resistance of barley starch and its 

potential as a source of prebiotics. This study aims to increase the levels of resistant 

starch and improve the prebiotic properties of barley flour (Hordeum vulgare) with 

biological, physical and chemical modification techniques. Barley was modified 

biologically (L. plantarum fermentation, pullulanase debranching), physically 

(autoclaving cooling, microwave cooling, HMT, annealing) and chemically (acid 

hydrolysis). Modified barley flour (TJM) was analysed for its physical 

characteristics, chemical characteristics, and prebiotic properties. 

The results of the physical characteristics analysis were in the form of the 

appearance and structure of TJM granules. The physical characteristics of TJM 

show that there is a color change in biological, physical and chemical treatments to 

brownish due to non-enzymatic browning reactions in the form of Maillard 

reactions. The structure of TJM granules shows that there is a change in the shape 

of TJM into large lumps caused by gelatinization and retrogradation in TJM. The 

results of the chemical characteristic analysis were presented as total starch, 

amylose, amylopectin, and reducing sugars of TJM. Total starch showed an 

increase in TJM compared to the control due to the breakdown of starch molecules 

into simple starch hydrolysates. Amylose in TJM increased, while amylopectin 

decreased due to the formation of short chains, which facilitated the creation of 

resistant starch. Reducing sugars in TJM tend to show decreasing values, due to 

their use in the Maillard reaction or breakdown into short-chain fractions. 

The results of the prebiotic properties evaluation analysis were in vitro 

digestibility, starch profile composition, artificial gastric acid fluid resistance, LAB 

viability, prebiotic activity, and prebiotic effects index of TJM. Digestibility 

decreased due to the modification, causing the starch molecules to undergo 

rearrangement. The highest increase in resistant starch (RS) levels occurred in the 

AC-1 treatment with a value of 3.72 times (29.99%/8.06%), HA with a value of 

3.10 times (24.94%/8.06%) and FLP treatment with a value of 3.06 times 

(24.70%/8.06%). TJM was resistant to artificial gastric acid pH 2 for 6 hours. FLP 

increased the viability of the probiotic bacteria L. plantarum IIA-1A5 by 10.60 (log 

CFU/ml). The highest prebiotic activity and positive value are only in the MW and 

FLP, with values of 0.16 and 0.03, respectively, approaching those of commercial 

FOS. The highest prebiotic effect is in the FLP of 1.49and the prebiotic index is in 

the FLP of 1.19. 
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