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Abstract

The objective of this study was to evaluate the prebiotic properties of potential
substances including isomalto-oligosaccharides (IMO), fructo-oligosaccharides (FOS), and
Trehalose. Three probiotic bacteria ( Lactobacillus farciminis, L. acidophilus, and
Pediococcus pentosaceus) isolated from cattle feces were used in this study. Three
substance fermentation using individual probiotics have proceeded under controlled
conditions. The fermentation used glucose as a carbon source and E. coli as a
comparative inoculum. The growth of each culture was monitored every 6 hours until
48 hours of fermentation. The results showed that different prebiotic activity scores were
obtained when using different bacterial strains and different substances. Among three
substances, IMO represented the highest prebiotic activity followed by Trehalose and
FOS, respectively. From the results, IMO could affect host health by positively increasing
the good intestinal microflora such as L. farciminis L. acidophilus and P. pentosaceus.
Thus, IMO was the effective prebiotic that could be applied in cattle feed.
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isomalto-oligosaccharides (IMO) fructo-oligosaccharides (FOS) Way Trehalose Aanngauaz
Tnszuaunsvinansita 3 ol fedolnslulefnfidnuonldonyalesiuau 3 aeviug THun
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wifniifiinna slucose wag E.coli Wunguiiouiiiou nsrafinniunisiadyuesgaunisyn
6 F2lus 1uan 48 Falus drAnsaiguessdunidusazuiaildinduaumeiAanssy
wilulefinvesansmadey AnHanIsvaaesnuINaINAaeuLs azsial anaaoudaeide
wuafiSefiuanaatufegliafonssunslulefnfiunndrstuluginaaiss q lnearsnagey
AlvierAanssumiluledAniidfiando IMO s09a3nAe Trehalose way FOS muady tosan
IMO @a150118d9La3UN15138988 L. farciminis, L.acidophilus waz P. pentosaceus taf
Fuduamilulefniifiussansnmanunsolfiduasaduluomislald
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#0193 Ludu mafiuansensidvsslevdeladumadenudsivihliladdmdnidiunn
fu fguamuiausuasdostunsifalsadng 4 asaiuluewnsladivarsvie wu Jandu
wulwsl Sled Tnsluledn uaznsluledn Wuiu asasuguamiadudnmadonnisiias
Hwannslteufiiudlunniugenafamsnniaazsvdsmadelifuguilaale

arsnslulednlefunstenudndu“diunanemnsiliannsodesldidmadseload
Tngnisidonnisnszdunisidulauas niefanssuvesuuadiiFofiduasuquainludld
(Hoseinifar and Merrifield, 2010) Uszlowiasanilulefin Ao toduasunisiaigiiulnues
Lactic acid bacteria (LAB) fiduvszlovidoauammiolnslulefin uazdisananuvuiuiy
manﬁum%‘éﬁﬁﬂﬁtﬁmim (Date et al., 2014; Khangwal and Shukla, 2019) qaun3ginslule
fin fio qaunieniTindadeldsuluviinuimnzavazvinliAnysslovidequnmyeslaas
(Vieira et al,, 2013) winstdlnslulefnAdlidasninuiaedng wu enasvildinnswivse
nsldaunavosuuafiSeludld (Dysbiosis) (Kothari et al, 2019) TassnsiduiSsauladias
Anwnmsldans  wSlulefndaduansiitedaadunisasyueadedifiusloviverusuaunaly
FYUUNAUAUDINNT
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wilulofndildlugnanunssuidsedaifvansuiin 1w fructo-oligosaccharides, trans-
galacto-oligosaccharides Wag Mannan-oligosaccharide wiluleAnmanilgaeiusuiues
Lactobacillus spp. wag Bifidobacterium spp. TUs¥UUNIILA UB1%11S (Markowiak and
Slizewska, 2018) Wuasnsluledndidmslaludniang 9 1w b gns Uan wazla (Anadon et
al,, 2019; Halas and Nochta, 2012; Zheng et al., 2021) uaﬂmﬂﬁy Trehalose Wkay Isomalto-
oligosaccharides anusatagnszdunsLayesuuaiiFeifuselowd 1éun Lactococcus sp.,
Lactobacillus spp. wag Bifidobacterium spp. (Chen and Patrick, 2023; Madsen et al.,
2017) faifu maasuansnilulefnasiuluewnsla Fufudnmadennisiiazsilileadquang
FrwanUsinandenolsaludild Lﬁmqﬁﬁmmumﬁmi Togldvilviliansandnsiivhdunsese
Q’U%Iﬂﬂ (Raza et al., 2022; Uyeno et al., 2015)

ANTUNITY
1. MSM3IND WM TNAGDU

W3 EUe1MTA BT @ Basal medium TiAuasvadeu 3 wiln leuA IMO, FOS uay
Trehalose U3unadsasas 1 (w/v) uae glucose (ansiU3euiiien) Usunudovaz 1 (wa) Tdvan
nageulildUsunng 90 daddns vntuhludeindonseiduswiui 121 swmwades 1y
nan 15 wit meldnrusiu 15 Veusdensnain
2. mawdsdeqAunisnaaey

theduvidinslulefnuanfinuedauuniiFefidmdentdainyala S1uau 3 aevug Téun
L. farcimini L. acidophilus \a¥ P. pentosaceus undesluems MRS broth (Merck \wo531)
wazmsondauuailisaSeudiou e Escherichia coli thundesluams Nutrient broth
(Merck wosfu) inzidssluaniisflimnzausuninasgresadunisigungd 37 s
waidea luannylZeendiay WHunan 18-24 Falus antuhluduwiesdt 3000 mpm Wunan
57 ileusniwadesnuavdrswadieasavansladounaslsd (0.85 wWosidus) 2 sou udn
1lu3u Optimal density (OD) 7 600 nm LAy 1 wiewsemdumdelunmsvasgou
nsaseuagAnanssunsluledn
3. miwmaammﬁmmmL%@gﬁU%%é

dendelnslulefnfnFenl it 3 aeviug was £ coli asluommaaeuusazain

a

Usum 5 Wesldud (vv) udniluaigamgdl 37 ssmwadva Tuannzlioandiau nsndn

o

N33 UeRauVIdusasyia vn 9 6 alus Wua 48 43lua Ineldis drop plate asuu

v v
o |

91113 MRS agar (Merck 100551) @13 E. coli vin1sinzidssuuenn1s EMB agar (Merck
o) udiuidsatoliasyfianmaii 37 eswadea luannglfeondiau Hentudiuoy
Telatiituusazainlusesunisieansfimanzan (2-30 Talad) Tufinnavesu3unandodilaug,
dunAuAnanssunsluledn (Prebiotic activity, PA) (Lee et al., 2021) Fai

PA = probiotic log CFU/mL on the sample at specific time-probiotic log CFU/mL on the sample at 0 h
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probiotic log CFU/mL on glucose at specific time —probiotic log CFU/mL on glucose at 0 h

= E. coli log CFU/mL on the sample at specific time — £. coli log CFU/mL on the sample at 0 h

E. coli log CFU/mL on glucose at specific time — £. coli log CFU/mL on glucose at 0 h

NaN153enazafiuena

1NNIRTIRAAunIaTyvednslulefinuanfnuedauuaiise 3 atewug laud
L. farcimini, L. acidophilus wag P. Pentosaceus (Table 1) Tuansnadeu 3 viia lawn IMO
FOS waz Trehalose TnaiUSsuiiisusuima elucose aﬂmumm'%zymau%al.LUﬂﬁﬁanﬂ 96
Falug WBuan 48 Falus tharnsadaiildundumman PA nansvaaesuansly Figure
1-3

Table 1. Three probiotic lactic acid bacteria isolated from cattle feces

Probiotic Colony on MRS agar Gram stain

L. farciminis

L. acidophilus

P. pentosaceus
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Figure 1 Prebiotic activity of IMO, FOS, and Trehalose tested by L. farciminis

and E. coli

Figure 1 u@nsA1 PA Y03asvnaau 3 wila lasldiWonnaaude L. farciminis uwag E.

coli KaNSNAABINUI L. farciminis @1115a1a3gylantue1sfdl IMO a1 PA Failuulnunn
igm el L. farciminis lylamnsaiaseylafluenmsind FOS uag Trehalose WalUSauiisuiiu £

coli fraviupn PA Fsianduau

Prebiotic activity
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Figure 2 Prebiotic activity of IMO, FOS, and Trehalose tested by L. acidophilus
and E. coli
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Figure 2 uansrin PA vasasnnaay 3 vila lngldidonnaauiio L. acidophilus uay
E. coli Hansnaaeswuin L. acidophilus annsaiaisylaluemnsfid IMO Afigaiderfieurdy
FOS waz Trehalose satfurn PA Sefldnduviniiswdndos sgrdlsfiniu amendean 30
#lus A1 PA vpaynansvadeuianuay

Figure 3 uaneA PA vasansnadeau 3 sila Tnsldidonnaauiie P. pentosaceus waz
E. coli 1NHANTNARBINYIN P. pentosaceus amnsnlaigylddluemisial IMO uniign
Fetfuen PA Sefldduuinegnediaau dau FOS waz Trehalose fiAn PA Woendn IMO waz PA
fidnfnaunends 24 Falu
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Figure 3 Prebiotic activity of IMO, FOS, and Trehalose tested by P. pentosaceus

and E. coli

dlefansanen PA luansnaaau IMO, FOS uay Trehalose asdainaldinuuaiiSesns 3
aneug Wawn L. farciminis, L. acidophilus wag P. pentosaceus annsawasyldluomsides
il IMO Aflge dufu IMO Fafidn PA wnfian anmanisnaassilaonadestuauissves
(Keawyok et al., 2023) i lan1A1 PA vas IMO Tnenaaeufuwuaiviedfiuselovy Tawn
L. rhamnosus, L. paracasei, L. acidophilus, B. longum, B. animalis Wa¢ B. bifidum
L“'ﬁyamaaunﬂawﬁuﬁ:l,l,amm PA \Juuin 8niiu L. acidophilus ways1uiTeves (Tiangpook
et al,, 2023) 1751891471 IMO A10150dUATUNITLATYVDN B. longum wag L. plantarum
Lwﬂm'?iaLa%umm%zwau%addiﬂ E. coli uae S. enterica issanuuaiiSelnsluledin 2 ane
wtusil ansnsondneulesidisiulunisdes IMO ust £ coli uaz S. enterica viavoulesidld
ga8 IMO Sevilsilalanansald IMO Tunisiaayld vinlsien PA wee IMO fidnfuuan uenannil
(Mgller et al, 2012) uag (Wu et al, 2017) l#s1847u31 IMO awnsaduasunisiasauasiiiy
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UsuauuwueitiSefiaduselon wu Lactobacillus sp. Way Streptococcus sp. dlosnuuafise

wanianunsaadiaeuleyd 1, 6-Q-glucosidases 1iog o8 O-1, 6-glycosidic linkages & 11Ty

wuszlulnseadne IMO Sevinliuuaiideild MO Wuemslumsasald fady a1nnanside

wazdeyasanaiuandliifiuin IMO Wuansiiaunsadieduaiunisiadguesuuaiiiseds
Uslowd warliduaiunsaigueadedelse Judunmaniffiddyuesarswilulofin

#5UNaN1339Y

MnranmsIfuannsnagdléin IMO uamsasliulawmsasianilsiddnenmdunsly
Tefnfianunsatrednadunsasyuosdolnsiulofnfidusslowd edrslsinumsiiazsinng
naaouAnanTAved IMO LA 1y AnwiuszAnsamaes IMO lussuuiuudassdldla
WlagmaiBsuulasszeinsgdunds msndnaswmueladuasnaalusiumedusineg sauis
nagounnantRiuaulasnde anuilufiviewad nssedueyyadase WioauauIsn
Tunnsnisnsgdusyuugiauiy 1Wudu

LONH1581989

Department of Livestock Development. (2018). Department of Livestock Development
Strategy 2018-2022. https:// planning. dld. go. th/ th/ images/ stories/ section-
5/2561/strategy01.pdf

Anadon, A., Ares, ., Martinez- Larranaga, M.R., & Martinez, M. A. (2019). Prebiotics and
probiotics in feed and animal health. In: Gupta, R., Srivastava, A., Lall, R. (eds)
Nutraceuticals in Veterinary Medicine. Springer, Cham.
https://doi.org/10.1007/978-3-030-04624-8 19

Chen, A., & Patrick A. G. (2023). Dietary trehalose as a bioactive nutrient. Nutrients, 15(6),
1393. https://doi.org/10.3390/nu15061393

Date, Y., Nakanishi, Y., Fukuda S, Nuijima, Y., Kato, T., Umehara, M., Ohno, H., & Kikuchi,
J.(2014). In vitro evaluation method for screening of candidate prebiotic foods.
Food Chemistry,152, 251-260. https://doi.org/10.1016/j.foodchem.2013.11.126

Halas, V., & Nochta, I. (2012). Mannan-oligosaccharides in nursery pig nutrition and their
potential mode of action. Animals, 2, 261-274.
https://doi.org/10.3390/ani2020261

Hoseinifar, S.H., Zare, P., & Merrifield, D.L. (2010). The effects of inulin on growth factors
and survival of the Indian white shrimp larvae and postlarvae (Fenneropenaeus
indicus). Aquaculture Research, 41, 348-352.
https://doi:org/10.1111/j.1365-2109.2010.02485.x


https://doi.org/10.1016/j.foodchem.2013.11.126

35
NFATUMININEIABI1BAL FeLdn: Ineamansuazinalulad
Journal of Roi Et Rajabhat University: Science and Technology

Keawyok K, Waree, W., & Jodnak, S. (2023). Prebiotic properties of isomalto-
oligosaccharides from cassava as a potential ingredient in high-protein drinks
for athletes. Bioactive Compounds in Health and Disease, 6, 38-55.
https://doi.org/10.31989/bchd.v6i3.1063
Khangwal, I., & Shukla, P. (2019). Potential prebiotics and their transmission mechanisms:
Recent approaches. Journal of Food and Drug Analysis, 27, 649- 656.
https://doi.org/10.1016/}.jfda.2019.02.003
Kothari, D., Patel, S., & Kim, S. K. (2019). Probiotic supplements might not be universally-
effective and safe: A review. Biomedicine & Pharmacotherapy, 111, 537-547.
https://doi.org/10.1016/j.biopha.2018.12.104
Lee, H.B, Son, S.U,, Lee, J.E,, Lee, S.H., Kang, C.H., Kim, Y.S., Shin, K.S., & Park, H.Y. (2021).
Characterization, prebiotic and immune- enhancing activities of
rhamnogalacturonan- |- rich polysaccharide fraction from molokhia leaves.
International  journal of biological macromolecules, 175, 443— 450.
https://doi.org/10.1016/].ijbiomac.2021.02.019
Madsen, L.R., 2nd, Stanley, S., Swann, P., & Oswald, J. (2017). A survey of commercially
available isomalto- oligosaccharide-based food ingredients. Journal of food
science, 82(2), 401-408. https://doi.org/10.1111/1750-3841.13623.
Markowiak, P., & Slizewska, K. (2018). The role of probiotics, prebiotics and synbiotics in
animal nutrition. Gut Pathogens, 10, 21.
https:// doi.org.10.1186/513099-018-0250-0
Maller M.S., Fredslund, F., Majumder, A., Nakai, H., Poulsen J.N., Legsgio, L., Svensson, B.,
& Hachem, M.A. (2012). Enzymology and structure of the GH13 31 glucan 1,6-
OL- slucosidase that confers isomaltooligosaccharide utilization in the probiotic
Lactobacillus acidophilus NCFM. Journal of Bacteriology, 194(16).
https://doi.org/10.1128/jb.00622-12
Raza, M., Yousaf, M.S., Ahmad, J., Rashid, M.A., Majeed, KA, Tahir, S.K,, Ashraf, S., Numan,
M., Khalid, A., & Rehman, H.U. (2022). Prebiotics supplementation modulates
pre-weaning stress in male cattle calves by improving growth performance,
health scores and serum biomarkers. Czech Journal of Animal Science, 67(3),
102-113. https://doi.org.10.17221/70/2021-CJAS.
Tiangpook, S., Nhim, S., Prangthip, P., Pason, P., Tachaapaikoon, C., Ratanakhanokchai, K.,

& Waeonukul, R. (2023). Production of a series of long- chain isomalto-


https://doi.org/10.1016/j.jfda.2019.02.003
https://doi.org/10.1016/j.ijbiomac.2021.02.019

36
NFATUMININEIABI1BAL FeLdn: Ineamansuazinalulad
Journal of Roi Et Rajabhat University: Science and Technology
oligosaccharides from maltose by Bacillus subtilis AP- 1 and associated
prebiotic properties.  Foods ( Basel, Switzerland) , 12( 7) , 1499.
https://doi.org/10.3390/foods12071499
Uyeno, Y., Shigemori, S., & Shimosato, T. (2015). Effect of probiotics/prebiotics on cattle
health and productivity. Microbes and environments, 30( 2) , 126- 132.
https://doi.org/10.1264/jsme2.ME14176
Vieira, AT., Teixeira, M.M., & Martins, F.S. (2013). The role of probiotics and prebiotics in
inducing gut immunity. Frontiers in immunology, 4, 445.
https//doi.org.10.3389/fimmu.2013.00445
Wu, Y., Pan, L., Shang, Q.H., Ma, X,, Long, S., Xu, Y., & Piao, X. (2017). Effects of isomalto-
oligosaccharides as potential prebiotics on performance, immune function and
gut microbiota in weaned pigs. Animal Feed Science and Technology, 230.
http://dx.doi.org/10.1016/j.anifeedsci.2017.05.013
Zheng, C., Zhou, J., Zeng, Y., & Liu, T. (2021). Effects of mannanoligosaccharides on
growth performance, nutrient digestibility, ruminal fermentation and
hematological parameters in sheep. Peer/, 9, 11631.

https//doi.org. 10.7717/peerj.11631


https://doi.org/10.3390/foods12071499

