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Abstract

Pato U, Ayu DF, Riftyan E, Restuhadi F, Pawenang WT, Firdaus R, Rahma A, Surono IS, Jaswir I. 2021. 

Physicochemical  property  of oil  palm  leaves  and utilization  of cellulose  microfiber  as  

probiotic  encapsulant . Biodiversitas 22: 2937-2944. The vast land of oil  palm  (Elaeis guineensis) in

Indonesia has a huge potential for oil  palm  solid waste, which can be used for various human needs.

The physiochemical analysis performed was proximate analysis and fiber content, FTIR and X-ray

diffraction analysis, an in vitro test on viability and resistance to acid and bile during storage at room

and refrigerated temperatures. The main content of oil  palm  leaves  was carbohydrates, especially

fiber and followed by ash, protein, and fat. Fiber from oil  palm  leaves  is mainly composed of lignin

followed by cellulose  and hemicellulose. X-ray diffraction analysis showed that the crystal index of 

cellulose  from oil  palm  leaves  was 10.1%. FTIR analysis showed that the enormous absorption

value, which was the stretching vibrations of the-OH group ranging from 2919.17 to 2914.82 cm . -1
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Cellulose  microfiber  from oil  palm  leaves  maintained the viability of L. fermentum InaCC B 1295

for up to 28 d of storage at room and refrigerated temperatures. The survival of strain B1295 at low pH

and presence of bile was very high, characterized by a decrease in the number of cells by less than 0.5

log CFU/mL during storage of 35 d at room and refrigerated temperatures. Therefore, Cellulose  

microfiber  from oil  palm  leaves  has the potential to be used as  an encapsulant  for probiotics. ©

2021, Society for Indonesian Biodiversity. All rights reserved.

Author keywords

Cellulose ; CMF; Oil  palm  leaves ; Physicochemical  properties; Probiotic

SciVal Topics

Funding details

References (40)

Abbasiliasi, S., Tan, J.S., Tengku Ibrahim, T.A., Bashokouh, F., Ramakrishnan,
N.R., Mustafa, S., Ariff, A.B.



(Open Access)


(2017) RSC Advances, 7 (47), pp. 29395-29420.  .




doi: 10.1039/c6ra24579j


Abdullah, N, Sulaim, F.

The Oil Palm Wastes in Malaysia

(2013) Biomass Now-Sustain Growth Use.  .


 

Abghari, A., Sheikh-Zeinoddin, M., Soleimanian-Zad, S.




(2011) International Journal of Food Science and Technology, 46 (1), pp. 84-
92.  .

doi: 10.1111/j.1365-2621.2010.02453.x


Afzaal, M., Saeed, F., Arshad, M.U., Nadeem, M.T., Saeed, M., Tufail, T.



(2019) Probiotics and Antimicrobial Proteins, 11 (4), pp. 1348-1354. 

.




doi: 10.1007/s12602-018-9485-9


Ayoub, A, Sood, M, Singh, J

Microencapsulation and its applications in food industry

(2019) J Pharmacogn Phytochem, 8, pp. 32-37.  .


 


▻View in search results format





 
 
 


All

Export 
Print 
E-mail 
Save to PDF Create bibliography

1

Fermentation factors influencing the production of
bacteriocins by lactic acid bacteria: A review

Cited 55 times
http://pubs.rsc.org/en/journals/journal/ra

View at Publisher

2

Cited 219 times

3

Nonfermented ice cream as a carrier for Lactobacillus
acidophilus and Lactobacillus rhamnosus

Cited 29 times

View at Publisher

4

The Effect of Encapsulation on The Stability of Probiotic
Bacteria in Ice Cream and Simulated Gastrointestinal
Conditions

Cited 22
times
http://www.springer.com/new+%26+forthcoming+titles+%28default%29/jour
nal/12602

View at Publisher

5

Cited 4 times

https://www.scopus.com/search/submit/references.uri?sort=plf-f&src=r&imp=t&sid=de33e9a68a13d080e6b9dd65e59e9330&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-85110428169%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-85110428169
https://www.scopus.com/record/display.uri?eid=2-s2.0-85021660017&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-85021660017&src=s&origin=reflist&refstat=core
http://pubs.rsc.org/en/journals/journal/ra
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1039%2fc6ra24579j&locationID=3&categoryID=4&eid=2-s2.0-85021660017&issn=20462069&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=0df2b12e72720c1bd4b2329592ceb6df
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-84938880791&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-78650248821&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-78650248821&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1111%2fj.1365-2621.2010.02453.x&locationID=3&categoryID=4&eid=2-s2.0-78650248821&issn=09505423&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=0aebb5fa85861ad3f057e4ca2103ebab
https://www.scopus.com/record/display.uri?eid=2-s2.0-85056660752&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-85056660752&src=s&origin=reflist&refstat=core
http://www.springer.com/new+%26+forthcoming+titles+%28default%29/journal/12602
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs12602-018-9485-9&locationID=3&categoryID=4&eid=2-s2.0-85056660752&issn=18671314&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=9240cde8d08cd440ab50f8e2cb183ab8
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-85083051212&src=s&origin=reflist&refstat=dummy


Bilang, M, Tahir, M, Haedar, D.

Study on the encapsulation viability of probiotic cells (Lactobacillus plantarum
and Streptococcus thermophilus) in ice cream

(2018) Canrea J Food Technol Nutr Culin J, pp. 41-52.


 

Chinga-Carrasco, G.



(Open Access)


(2011) Nanoscale Research Letters, 6, art. no. 417, pp. 1-7.  .

doi: 10.1186/1556-276X-6-417


Daryono, Alkas TR.

Utilization of waste district and palm oil leaves

(2017) J Hutan Tropika, 5, pp. 188-195.


 

de la Cruz Pech-Canul, A., Ortega, D., García-Triana, A., González-Silva,
N., Solis-Oviedo, R.L.



(Open Access)


(2020) Coatings, 10 (3), art. no. 197.  .




doi: 10.3390/coatings10030197


De Smet, I., Van Hoorde, L., Vande Woestyne, M., Christiaens, H., Verstraete,
W.




(1995) Journal of Applied Bacteriology, 79 (3), pp. 292-301.  .

doi: 10.1111/j.1365-2672.1995.tb03140.x


Dianawati, D., Mishra, V., Shah, N.P.




(2016) Journal of food science, 81 (6), pp. M1472-M1479.  .




doi: 10.1111/1750-3841.13313


Dikit, P., H-Kittikun, A., Maneerat, S.




(2015) Songklanakarin Journal of Science and Technology, 37 (4), pp. 425-
432.  .





6

7

Cellulose fibres, nanofibrils and microfibrils: The
morphological sequence of MFC components from a plant
physiology and fibre technology point of view

Cited 214 times

View at Publisher

8

9

A brief review of edible coating materials for the
microencapsulation of probiotics

Cited 13 times
https://res.mdpi.com/d_attachment/coatings/coatings-10-
00197/article_deploy/coatings-10-00197-v2.pdf

View at Publisher

10

Significance of bile salt hydrolytic activities of lactobacilli

Cited 220 times

View at Publisher

11

Viability, Acid and Bile Tolerance of Spray Dried Probiotic
Bacteria and Some Commercial Probiotic Supplement
Products Kept at Room Temperature

Cited 9 times
http://www3.interscience.wiley.com/journal/118509799/issueyear?year=2008

View at Publisher

12

Survival of encapsulated potentially probiotic Lactobacillus
plantarum D6SM3 with bioemulsifier derived from spent
yeast in simulated gastrointestinal conditions

Cited 5 times
http://rdo.psu.ac.th/sjstweb/journal/37-4/37-4-7.pdf

View at Publisher

https://www.scopus.com/record/display.uri?eid=2-s2.0-84856056419&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-84856056419&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1186%2f1556-276X-6-417&locationID=3&categoryID=4&eid=2-s2.0-84856056419&issn=19317573&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=19af79cf1d0b7c6d5677fcdce46ea799
https://www.scopus.com/record/display.uri?eid=2-s2.0-85083048008&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-85083048008&src=s&origin=reflist&refstat=core
https://res.mdpi.com/d_attachment/coatings/coatings-10-00197/article_deploy/coatings-10-00197-v2.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fcoatings10030197&locationID=3&categoryID=4&eid=2-s2.0-85083048008&issn=20796412&linkType=ViewAtPublisher&year=2020&origin=reflist&dig=e611cf1310438b03cd1d845191f5e07e
https://www.scopus.com/record/display.uri?eid=2-s2.0-0028787319&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-0028787319&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1111%2fj.1365-2672.1995.tb03140.x&locationID=3&categoryID=4&eid=2-s2.0-0028787319&issn=13652672&linkType=ViewAtPublisher&year=1995&origin=reflist&dig=fc099c23900821de7543c79a007cdf33
https://www.scopus.com/record/display.uri?eid=2-s2.0-85027934780&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-85027934780&src=s&origin=reflist&refstat=core
http://www3.interscience.wiley.com/journal/118509799/issueyear?year=2008
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1111%2f1750-3841.13313&locationID=3&categoryID=4&eid=2-s2.0-85027934780&issn=17503841&linkType=ViewAtPublisher&year=2016&origin=reflist&dig=f1131a8b61477e8d87f9887d2dc5a048
https://www.scopus.com/record/display.uri?eid=2-s2.0-84940658768&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-84940658768&src=s&origin=reflist&refstat=core
http://rdo.psu.ac.th/sjstweb/journal/37-4/37-4-7.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fwww2.psu.ac.th%2fPresidentOffice%2fEduService%2fjournal%2fallvolume.htm&locationID=3&categoryID=4&eid=2-s2.0-84940658768&issn=01253395&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=3452c937342eeee229051cd88cdae981


Dungani, R., Jawaid, M., Khalil, H.P.S.A., Jasni, Aprilia, S., Hakeem,
K.R., Hartati, S., (...), Islam, M.N.



(Open Access)


(2013) BioResources, 8 (2), pp. 3136-3156.  .




doi: 10.15376/biores.8.2.3136-3156


Fahma, F., Iwamoto, S., Hori, N., Iwata, T., Takemura, A.




(2010) Cellulose, 17 (5), pp. 977-985.  .

doi: 10.1007/s10570-010-9436-4


Fung, W.-Y., Yuen, K.-H., Liong, M.-T. 




(2011) Journal of Agricultural and Food Chemistry, 59 (15), pp. 8140-
8147.  .

doi: 10.1021/jf2009342


Hill, C., Guarner, F., Reid, G., Gibson, G.R., Merenstein, D.J., Pot, B., Morelli,
L., (...), Sanders, M.E.


(Open Access)


(2014) Nature Reviews Gastroenterology and Hepatology, 11 (8), pp. 506-
514.  .




doi: 10.1038/nrgastro.2014.66


Hossain, M.N., Ranadheera, C.S., Fang, Z., Ajlouni, S.




(2021) Journal of Food Science, 86 (5), pp. 1629-1641.  .




doi: 10.1111/1750-3841.15695


Jung, S.-J., Kim, S.-H., Chung, I.-M.




(2015) Biomass and Bioenergy, 83, pp. 322-327.  .




doi: 10.1016/j.biombioe.2015.10.007


13

A review on quality enhancement of oil palm trunk waste by
resin impregnation: Future materials

Cited 39 times
http://www.ncsu.edu/bioresources/BioRes_08/BioRes_08_2_3136_Dungani_
Review_AJHJA_Future_Non_Wood_Impreg_3708.pdf

View at Publisher

14

Isolation, preparation, and characterization of nanofibers from
oil palm empty-fruit-bunch (OPEFB)

Cited 230 times

View at Publisher

15

Agrowaste-based nanofibers as a probiotic encapsulant:
Fabrication and characterization

Cited 86 times

View at Publisher

16

Expert consensus document: The international scientific
association for probiotics and prebiotics consensus statement
on the scope and appropriate use of the term probiotic

Cited 2771 times
http://www.nature.com/nrgastro/index.html

View at Publisher

17

Impact of encapsulating probiotics with cocoa powder on the
viability of probiotics during chocolate processing, storage,
and in vitro gastrointestinal digestion

Cited 2 times
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1750-3841

View at Publisher

18

Comparison of lignin, cellulose, and hemicellulose contents
for biofuels utilization among 4 types of lignocellulosic crops

Cited 76 times
http://www.journals.elsevier.com/biomass-and-bioenergy/

View at Publisher

https://www.scopus.com/record/display.uri?eid=2-s2.0-84877967805&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-84877967805&src=s&origin=reflist&refstat=core
http://www.ncsu.edu/bioresources/BioRes_08/BioRes_08_2_3136_Dungani_Review_AJHJA_Future_Non_Wood_Impreg_3708.pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.15376%2fbiores.8.2.3136-3156&locationID=3&categoryID=4&eid=2-s2.0-84877967805&issn=19302126&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=e1f94ba03e22149a62578e9135ecff50
https://www.scopus.com/record/display.uri?eid=2-s2.0-77956874984&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-77956874984&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1007%2fs10570-010-9436-4&locationID=3&categoryID=4&eid=2-s2.0-77956874984&issn=09690239&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=66d8dddc6cb6b246ddc11eb1cd60199e
https://www.scopus.com/record/display.uri?eid=2-s2.0-79961150067&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-79961150067&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1021%2fjf2009342&locationID=3&categoryID=4&eid=2-s2.0-79961150067&issn=00218561&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=a740f20778b5fa2e45e1e0980d8784ee
https://www.scopus.com/record/display.uri?eid=2-s2.0-84905675648&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-84905675648&src=s&origin=reflist&refstat=core
http://www.nature.com/nrgastro/index.html
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1038%2fnrgastro.2014.66&locationID=3&categoryID=4&eid=2-s2.0-84905675648&issn=17595053&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=a26d45e552b2cfe6aad063d2c92d26a9
https://www.scopus.com/record/display.uri?eid=2-s2.0-85103906940&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-85103906940&src=s&origin=reflist&refstat=core
http://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1750-3841
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1111%2f1750-3841.15695&locationID=3&categoryID=4&eid=2-s2.0-85103906940&issn=17503841&linkType=ViewAtPublisher&year=2021&origin=reflist&dig=25443a404add490268838b92da1195cc
https://www.scopus.com/record/display.uri?eid=2-s2.0-84945122773&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-84945122773&src=s&origin=reflist&refstat=core
http://www.journals.elsevier.com/biomass-and-bioenergy/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.biombioe.2015.10.007&locationID=3&categoryID=4&eid=2-s2.0-84945122773&issn=18732909&linkType=ViewAtPublisher&year=2015&origin=reflist&dig=41b46700543f4b571e33fc40aa70b5bd


Abdul Khalil, H.P.S., Nurul Fazita, M.R., Bhat, A.H., Jawaid, M., Nik Fuad,
N.A.




(2010) Materials and Design, 31 (1), pp. 417-424.  .

doi: 10.1016/j.matdes.2009.05.040


Lavoine, N., Desloges, I., Dufresne, A., Bras, J.




(2012) Carbohydrate Polymers, 90 (2), pp. 735-764.  .

doi: 10.1016/j.carbpol.2012.05.026


Lestari, FA.

(2016) Production of cellulose nanofiber hydrogels from oil palm empty
bunches

[Thesis]. Faculty of Agricultural Technology, Bogor Agricultural University,
Bogor. [Indonesian]


 

Muneer, S., Kim, E.J., Park, J.S., Lee, J.H.


(Open Access)


(2014) International Journal of Molecular Sciences, 15 (3), pp. 4657-
4670.  .




doi: 10.3390/ijms15034657


Ngov, S, Sukboonyasatit, D, Phaseepol, T.

Enhancement of probiotic survival in low ph and bile salt condition using
alginate-Hi-maize starch encapsulation

(2014) KKU Res J, 19, pp. 141-147.  .


 

Nuraida, L, Palupi, NS, Bastomi, RR

Evaluation of probiotics properties of lactic acid bacteria isolated from breast
milk and their potency as starter culture

(2012) Intl J Food Nutr Public Heal, 5, pp. 33-60.  .


 

Nurhaita, Ruswendi

The effects of several methods of processing oil palm leaf waste on nutrient
content and digestibility in-vitro

(2007) J Ilmu-Ilmu Pertanian Indonesia, 2, pp. 139-144.


 

Pato, U., Johan, V.S., Raidinawan, A.R., Ginting, A.A., Jaswir, I.




(2020) Journal of Agricultural Science and Technology, 22 (6), pp. 1473-1485.





19

Development and material properties of new hybrid plywood
from oil palm biomass

Cited 91 times

View at Publisher

20

Microfibrillated cellulose - Its barrier properties and
applications in cellulosic materials: A review

Cited 1071 times

View at Publisher

21

22

Influence of green, red and blue light emitting diodes on
multiprotein complex proteins and photosynthetic activity
under different light intensities in lettuce leaves (Lactuca
sativa L.)

Cited 133 times
http://www.mdpi.com/1422-0067/15/3/4657/pdf

View at Publisher

23

Cited 3 times

24

Cited 4 times

25

26

Viability and quality of fermented milk made using local and
commercial starters during fermentation and cold storage

http://jast.modares.ac.ir/files/jast/user_files_749497/usmanpato-A-10-42037-
3-8c7f9e6.pdf

https://www.scopus.com/record/display.uri?eid=2-s2.0-69549126147&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-69549126147&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.matdes.2009.05.040&locationID=3&categoryID=4&eid=2-s2.0-69549126147&issn=02641275&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=7538079b6c515add52f8b421ed59add0
https://www.scopus.com/record/display.uri?eid=2-s2.0-84864449362&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-84864449362&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.carbpol.2012.05.026&locationID=3&categoryID=4&eid=2-s2.0-84864449362&issn=01448617&linkType=ViewAtPublisher&year=2012&origin=reflist&dig=d8788f3665d87c274c6060f5166260fb
https://www.scopus.com/record/display.uri?eid=2-s2.0-84896451846&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-84896451846&src=s&origin=reflist&refstat=core
http://www.mdpi.com/1422-0067/15/3/4657/pdf
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3390%2fijms15034657&locationID=3&categoryID=4&eid=2-s2.0-84896451846&issn=14220067&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=94a5f14f8f15273f9f1daae450fb055a
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-85048621332&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-84981542872&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-85092471589&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
http://jast.modares.ac.ir/files/jast/user_files_749497/usmanpato-A-10-42037-3-8c7f9e6.pdf


Pato, U.



(Open Access)


(2003) Asian-Australasian Journal of Animal Sciences, 16 (11), pp. 1680-
1685.  .




doi: 10.5713/ajas.2003.1680


Praepanitchai, O.-A., Noomhorm, A., Anal, A.K., Potes, M.E.



(Open Access)


(2019) BioMed Research International, 2019, art. no. 9768152.  .




doi: 10.1155/2019/9768152


Risnasari, I, Febrianto, F, Wistara, NJ, Sadiyo, S.

Morphology of microfibrillated cellulose from primary sludge

(2012) Jurnal Ilmu dan Teknologi Kayu Tropis, 11 (2), pp. 177-183.

[Indonesian]


 

Rizali, A, Fahcrianto, Ansari MH, Wahdi, A.

Utilization of fresh waste and palm oil leaves through fermentation
Trichoderma sp. as cut cow feed

(2018) EnviroScienteae, 14, pp. 1-7.


 

Rizqiati, H, Nurhidayat, N, Nurwitri, CC.

Probiotic microcapsule characteristics of Lactobacillus plantarum
encapsulated with skim milk and arabic gum

(2009) J Indon Trop Anim Agric, 34, pp. 139-144.  .


 

Sarvari, F., Mortazavian, A.M., Fazeli, M.R.




(2014) Applied Food Biotechnology, 1 (1), pp. 55-61.  .




doi: 10.22037/afb.v1i1.7125


Shadle, LJ, Berry, DA, Syamlal, M.

Coal conversion processes, gasification

(2002) Kirk-Othmer Encyclopedia of Chemical Technology.  .

5  ed. John Wiley & Sons, New York


 

Sianturi, AH.

(2018) Analysis of Total Hardness and Alkalinity in Bore Well Clean Water
using the Titrim Method at PT Sucofindo, North Sumatra Province

[Thesis]. Universitas Sumatera Utara, Medan. [Indonesian]


 

27

Bile and Acid Tolerance of Lactic Acid Bacteria Isolated from
Dadih and Their Antimutagenicity against Mutagenic Heated
Tauco

Cited 8 times
http://www.ajas.info/

View at Publisher

28

Survival and Behavior of Encapsulated Probiotics
(Lactobacillus plantarum) in Calcium-Alginate-Soy Protein
Isolate-Based Hydrogel Beads in Different Processing
Conditions (pH and Temperature) and in Pasteurized Mango
Juice

Cited 25 times
http://www.hindawi.com/journals/biomed/

View at Publisher

29

30

31

Cited 3 times

32

Biochemical characteristics and viability of probiotic and
yogurt bacteria in yogurt during the fermentation and
refrigerated storage

Cited 25 times
http://journals.sbmu.ac.ir/afb/article/download/7125/pdf_13

View at Publisher

33

Cited 35 times
th

34

https://www.scopus.com/record/display.uri?eid=2-s2.0-0346343822&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-0346343822&src=s&origin=reflist&refstat=core
http://www.ajas.info/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.5713%2fajas.2003.1680&locationID=3&categoryID=4&eid=2-s2.0-0346343822&issn=10112367&linkType=ViewAtPublisher&year=2003&origin=reflist&dig=5e6e45d41aadf52fab0f1ce23df996c9
https://www.scopus.com/record/display.uri?eid=2-s2.0-85062346752&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-85062346752&src=s&origin=reflist&refstat=core
http://www.hindawi.com/journals/biomed/
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1155%2f2019%2f9768152&locationID=3&categoryID=4&eid=2-s2.0-85062346752&issn=23146141&linkType=ViewAtPublisher&year=2019&origin=reflist&dig=a3cac56569f5d24464c3d9686aec3929
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-84925440330&src=s&origin=reflist&refstat=dummy
https://www.scopus.com/record/display.uri?eid=2-s2.0-85011078533&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-85011078533&src=s&origin=reflist&refstat=core
http://journals.sbmu.ac.ir/afb/article/download/7125/pdf_13
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.22037%2fafb.v1i1.7125&locationID=3&categoryID=4&eid=2-s2.0-85011078533&issn=24234214&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=f3563399a7240a27857d0149ffe17e75
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-78049373864&src=s&origin=reflist&refstat=dummy



 1 of 1

Sohail, A., Turner, M.S., Coombes, A., Bostrom, T., Bhandari, B.




(2011) International Journal of Food Microbiology, 145 (1), pp. 162-168. 

.

doi: 10.1016/j.ijfoodmicro.2010.12.007


Sun, R.C., Tomkinson, J., Ma, P.L., Liang, S.F.




(2000) Carbohydrate Polymers, 42 (2), pp. 111-122.  .

doi: 10.1016/S0144-8617(99)00136-8


Tripathi, M.K., Giri, S.K.




(2014) Journal of Functional Foods, 9 (1), pp. 225-241.  .




doi: 10.1016/j.jff.2014.04.030


Usman, Hosono, A.



(Open Access)


(1999) Journal of Dairy Science, 82 (12), pp. 2536-2542.  .




doi: 10.3168/jds.S0022-0302(99)75507-4


Yasim-Anuar, T.A.T., Ariffin, H., Hassan, M.A.



(Open Access)


(2018) IOP Conference Series: Materials Science and Engineering, 368 (1), art.
no. 012033.  .


doi: 10.1088/1757-899X/368/1/012033


Yasim-Anuar, T.A.T., Ariffin, H., Norrrahim, M.N.F., Hassan, M.A.




(2017) BioResources, 12 (1), pp. 715-734.  .





 Pato, U.; Department of Agricultural Technology, Faculty of Agriculture, Universitas
Riau, Jl. H.R. Soebrantas Km. 12,5, Simpang Baru, Riau, Pekanbaru, Indonesia;
email: 


© Copyright 2021 Elsevier B.V., All rights reserved.

35

Survivability of probiotics encapsulated in alginate gel
microbeads using a novel impinging aerosols method

Cited
123 times

View at Publisher

36

Comparative study of hemicelluloses from rice straw by alkali
and hydrogen peroxide treatments

Cited 205 times

View at Publisher

37

Probiotic functional foods: Survival of probiotics during
processing and storage

Cited 519 times
http://www.elsevier.com/wps/find/journaldescription.cws_home/717426/descr
iption#description

View at Publisher

38

Viability of Lactobacillus gasseri and its cholesterol-binding
and antimutagenic activities during subsequent refrigerated
storage in nonfermented milk

Cited 22 times
http://www.elsevier.com/wps/find/journaldescription.cws_home/721317/descr
iption#description

View at Publisher

39

Characterization of cellulose nanofiber from oil palm
mesocarp fiber produced by ultrasonication

Cited 2 times
http://www.iop.org/EJ/journal/mse

View at Publisher

40

Factors affecting spinnability of oil palm mesocarp fiber
cellulose solution for the production of microfiber

Cited 24 times
http://www.ncsu.edu/bioresources/Back_Issues.htm

View at Publisher

 

usmanpato@yahoo.com

◅
Back to results 
Top of page

https://www.scopus.com/record/display.uri?eid=2-s2.0-79951556308&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-79951556308&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.ijfoodmicro.2010.12.007&locationID=3&categoryID=4&eid=2-s2.0-79951556308&issn=01681605&linkType=ViewAtPublisher&year=2011&origin=reflist&dig=01768ddce0d97964e18a40ff042c9c5d
https://www.scopus.com/record/display.uri?eid=2-s2.0-0343289240&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-0343289240&src=s&origin=reflist&refstat=core
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fS0144-8617%2899%2900136-8&locationID=3&categoryID=4&eid=2-s2.0-0343289240&issn=01448617&linkType=ViewAtPublisher&year=2000&origin=reflist&dig=97aa4140673f25bbe8ec836fa37bd866
https://www.scopus.com/record/display.uri?eid=2-s2.0-84902801781&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-84902801781&src=s&origin=reflist&refstat=core
http://www.elsevier.com/wps/find/journaldescription.cws_home/717426/description#description
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1016%2fj.jff.2014.04.030&locationID=3&categoryID=4&eid=2-s2.0-84902801781&issn=17564646&linkType=ViewAtPublisher&year=2014&origin=reflist&dig=08e82f6ae6f6a41d1f705608b6b9ad85
https://www.scopus.com/record/display.uri?eid=2-s2.0-0033254035&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-0033254035&src=s&origin=reflist&refstat=core
http://www.elsevier.com/wps/find/journaldescription.cws_home/721317/description#description
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.3168%2fjds.S0022-0302%2899%2975507-4&locationID=3&categoryID=4&eid=2-s2.0-0033254035&issn=00220302&linkType=ViewAtPublisher&year=1999&origin=reflist&dig=f0483599f12b0c41cb2b99c556ea7412
https://www.scopus.com/record/display.uri?eid=2-s2.0-85049365917&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-85049365917&src=s&origin=reflist&refstat=core
http://www.iop.org/EJ/journal/mse
https://www.scopus.com/redirect/linking.uri?targetURL=https%3a%2f%2fdoi.org%2f10.1088%2f1757-899X%2f368%2f1%2f012033&locationID=3&categoryID=4&eid=2-s2.0-85049365917&issn=1757899X&linkType=ViewAtPublisher&year=2018&origin=reflist&dig=bd809771945a4a356d6e37b3a3298fc7
https://www.scopus.com/record/display.uri?eid=2-s2.0-85032673817&origin=reflist&sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29
https://www.scopus.com/search/submit/citedby.uri?eid=2-s2.0-85110428169&refeid=2-s2.0-85032673817&src=s&origin=reflist&refstat=core
http://www.ncsu.edu/bioresources/Back_Issues.htm
https://www.scopus.com/redirect/linking.uri?targetURL=http%3a%2f%2fncsu.edu%2fbioresources%2fBioRes_12_1.html&locationID=3&categoryID=4&eid=2-s2.0-85032673817&issn=19302126&linkType=ViewAtPublisher&year=2017&origin=reflist&dig=c785d92629e8d2ac019137fec067ca5c
mailto:usmanpato@yahoo.com
https://www.scopus.com/results/results.uri?sort=plf-f&src=s&sid=a4579ab949a4c71ac7bc4b7d7c023e79&sot=b&sdt=b&sl=123&s=TITLE-ABS-KEY%28Physicochemical+property+of+oil+palm+leaves+and+utilization+of+cellulose+microfiber+as+probiotic+encapsulant%29&offset=1&origin=recordpage


About Scopus

What is Scopus

Content coverage

Scopus blog

Scopus API

Privacy matters

Language

日本語に切り替える
切换到简体中文

切換到繁體中文

Русский язык

Customer Service

Help

Contact us




Copyright © . All rights reserved. Scopus® is a registered trademark of Elsevier B.V.
We use cookies to help provide and enhance our service and tailor content. By continuing, you agree to the

.

↗Terms and conditions
 ↗Privacy policy


↗Elsevier B.V 

use of cookies




https://www.elsevier.com/online-tools/scopus?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/online-tools/scopus/content-overview/?dgcid=RN_AGCM_Sourced_300005030
https://blog.scopus.com/
https://dev.elsevier.com/
https://www.elsevier.com/about/our-business/policies/privacy-principles?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/personalization/switch/Japanese.uri?origin=recordpage&zone=footer&locale=ja_JP
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_CN
https://www.scopus.com/personalization/switch/Chinese.uri?origin=recordpage&zone=footer&locale=zh_TW
https://www.scopus.com/personalization/switch/Russian.uri?origin=recordpage&zone=footer&locale=ru_RU
https://www.scopus.com/standard/contactUs.uri?pageOrigin=footer
https://www.scopus.com/standard/contactForm.uri?pageOrigin=footer
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/termsandconditions?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/locate/privacypolicy?dgcid=RN_AGCM_Sourced_300005030
https://www.elsevier.com/?dgcid=RN_AGCM_Sourced_300005030
https://www.scopus.com/cookies/policy.uri
http://www.relx.com/

