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From Routine Teaching in Microbiology to Applied Research: Leveraging Lactic Acid Bacteria
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Abstract

Teaching microbiology is a routine and essential activity for students in health and food science programs,
focusing on hands-on laboratory practice such as bacterial and fungal cultivation, antimicrobial property testing,
and the use of indigenous microorganisms, particularly lactic acid bacteria (LAB). This article summarizes over 24
years of teaching experience and demonstrates how routine teaching activities can be translated into applied
research (Routine-to-Research). The process involves observing and selecting suitable activities, designing and
conducting experiments, collecting and analyzing data, and refining teaching methods to improve their
effectiveness. Examples include isolating and evaluating LAB for oral health products, developing starter cultures
for traditional foods, and assessing the antioxidant properties of various products. These activities not only provide
best-practice guidelines but also enhance students’ understanding, foster practical research skills, and encourage
critical thinking. Furthermore, they show that routine teaching can be systematically linked to knowledge creation,
innovation, and community development. By integrating laboratory-based learing with applied research, students
gain practical experience while contributing to local community initiatives and health-related innovations. This
approach highlights the potential of educational activities to generate both scientific knowledge and social impact,

bridging routine teaching with real-world applications.

Keywords: Applied microbiology; Lactic acid bacteria (LAB); Active learning; Routine-to-research; Community-based

innovation
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Routine-to-Research 3uiintuiiaiiusudesine ng
yedunissegendnnisaeulseInlugnsainiesd
anuilvsiuazuinnssudiamisoiluldldesdludu
gvn11uazyuyy (Olimpo & Esparza, 2020). waAai
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AUNNLAZEIMT TIAUTTRUNUINTDIREUVS NI
WU wuATiSunsauaniin (Lactic acid bacteria: LAB) 34l
AuanTRduaiugunmdeaan fuidelsa wastaelu
N31NI13 (Hang et al,, 2024; Liu et al., 2025)

Routine-to-Research §3tsdaasy Minwens
ATIILATIZI NTODNLUUYAGDY Larn1suAUgu Lag
Shdnwarldininusmaniainnisdans a5 uas
Usuugsfansauluiesufifinis wenaind nini1 LAB
wdnwludruernisndnuazguaingesiinduiu
Fregneiinlunisiesleafanssy Routine AunAdeid
Uszgnduazuinnsnuieyuau dsamisnunldldadng
nandarAdauewarduaiunnudlasugadiine
(Microbiology) wasiin@nu1 (Olimpo & Esparza, 2020;
Liu et al., 2025)

n13Useyndlduuifn Routine-to-Research i
geanunsoatiuayu NMsiSeusUU Active Learning uay
Problem-Based Learning (PBL) @avinlsfin@nuniidau

Fwegrfuiilunisieuiuaznisuidgminaduase

N15a3190UNNAINTTY NTFRNANYANTTULATHANIS
naaesveatndne Yelviapuaiunsausuusaisns
aouuarszylomalunisiesendunuidodssyndla
a9 0usEuU (Olimpo & Esparza, 2020)
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AuAlnugusukardnulaesan Aansly (N 1)

NUNIUTIUNTIU (Literature Review) —

Expanded Version

A saa

wuaTiSensauanfin (LAB) 10ugdunsdi
Usglevilfodunmuiay gna1inssueImnsuIeg 981Uy
NUITEVa8TUIEYI LAB HunuimdrAglunisiuie

lsauazduasuaunavosgatnluveosuinuazald

v
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(Inchingolo et al., 2023; Liu et al., 2025) 1Wu N158UE
MslsLAulaues Streptococcus mutans Fadude
avnvosituy uwaynsrdnasidqrsiueyyadass 3
greanaid saenisiinlsaain Oxidative stress
(Hang et al,, 2024; Liu et al., 2025)

Tudrue1ns LAB gninanldidu Starter
culture ddumsminemsitudunaneila Wy Uan
du Uan$ wavuunin §aldisniusavifnazain
Uaensiera901ms wididuasuguamsasuinisuay
490 MY UILaA (Hang et al., 2024) n1sAnwiluigs
Microbiology w0 LAB 91nammshiuduuandlfiiui
AUNAINUABVDIA BTG AEINsalun1s T
15 WagnN1SWAMAIT Functional compounds il
Anaanlunsidilulnsluledin (Probiotic) (Liu et al.,
2025)

N15YIUINTIAINTTUYTEIVRINTARUWNAY
NUATedUszyndlasun1sned dlulssunssuies
dntdes nuAnwuisdudulud N133EUIUUU Active
Learning (AL) wag Problem-Based Learning (PBL) %
Yagliinnwid ouloanguiididunsufuaats

(Olimpo & Esparza, 2020) ag19lsAniu Fedaoeing
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AT 1 NMIAIgUTEMIELlATINTYIUINITANSINTUSW/ AT

Frethsnuiseneunthiuandiisiuin LAB 7
LLEJﬂmﬂmmwﬁﬂmmmﬁmmﬂaamﬁ'aqmmwsﬁm
Urn W n1sduds Streptococcus mutans (Liu et al.,
2025) waza1u1saldidu Starter culture d@usueims
Nutu 1wy Rice flour-based starter dwsulandy
(Hang et al., 2024; Sahabuddeen et al., 2025)
won9nil NsMAdeU Antioxidant ves LABSuansds

o

ANYNINYDY LAB (Sahabuddeen et al,, 2025) uay
N NN 95550 A LUN SRR RS aTg v 1NLAY
\n3ead0ns ondaeeanandlilu (msedl 1) wag (nmdl
2)

MINUYIITSUNTIET LI Routine 113
aaugadiingldiissaaineinueiazaudilaun
tindnyiiy widudugrudfglunsresend 1uide
Walsznduazuinnssuiloyusy MIysain1sianssy

Routine fuauidediglminnisiSeusizedn asuas

AswUasuseaun1salusesnd ukuINIanNIsI 388
Uszgndiasisesdnnnuilni wazendieegnsnuanslily

(#1597 1)

ﬂ'ﬂllL%WIQL%@Qﬂ']i@?JﬂLLUUV]@ﬁ@Q mﬁmiwﬁ‘ﬁaga LY
n15UsEiduAMAIres LAB luuSunguniniage s
(Olimpo & Esparza, 2020; Liu et al., 2025;
Sahabuddeen et al., 2025)

IgUIzaIAnITing

1. asuuszaun1salmsaeuladiimenieuoaluaiv
WMARSFUAINLaTIMNTIINNT 24 T

2. WARINTEUIUNITADEANANTIUNITEOUUTET
(Routine) guITeLeuf) s (Research)

3. Asfnw LAB starter culture, Msnadeunstiuds
o waznnsussiiy Antioxidant activity

4. @319mWanIzNy (Impact) WazasioudUINNNITAOU
figreiauiaudilavesindnwinaziaduadna
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M19197 1 fMeg1ansly LAB Tuanideuazguam dosn / e1mnsvdn

f12819n151Y LAB

UszLnnenu 38135 NAAWS 81994
(LAB
(Type of Application) (Methods) (Outcomes) (References)
Applications)
N3 Isolate LAB  Oral health LWonLTe LAB 91newns  LAB anwnsadudaiderelsa Liu et al. (2025)
MUY wiin, vadeuiude  Tutestn, dudduguam
Lﬁaqsumwﬁdaﬂmﬂ Streptococcus mutans — %9U1n
Msld LAB 1u Fermented foods W3bu Starter culture  WAR Starter culture 73] Hang et al. (2024)
Starter culture Toeldudatnwdeondy  anwades, Yasnss, way
dususmIuin carrier, IAgOUANIUNN  @uNsalgWAUI M TUNN
oty Tugawu

ASNAEBY Functional / WSguigu Antioxidant  w@ssieuenil Potential Liu et al. (2025);
Antioxidant 984 Cosmeceutical activity U0IWAnAININ antioxidant activity @150 Hang et al. (2024)
LAB-fermented 73 LAB n13klu Cosmeceutical
products

n15Useend LAB Ty Oral health / Probiotic tni3eu LAB luguuuy  aanisazauvewdenalse, Liu et al. (2025)

Tuslulefmientiu Probiotic, nA#ay duaSuguandesiinegns
Un Growth inhibition 98¢ Uaensie
orlelsalugosn
15l LAB e Fermented foods /  Amuden LAB 9ne1wns  diuanuiadies, savfiuay  Hang et al. (2024)
UTuusanaunn Community wfnfluy, a$ha Starter aruaenfbretems
pmnsvsnluguwu  application culture, nageun1sudin - visln, deaSuenTnyuvy

MEDICINE FOOD & FEED CHEMISTRY

‘\INDUSTRIES/'

USES

|LACTIC ACID BACTERIA|

PROBIOTICS «—— FUNCTIONAL INGREDIENTS ENZYMES

STARTER CULTURES \ \ VITAMINS

il Ny EXOPOLYSACCHARIDIDES
DAIRY FOODS NON-DAIRY FOODS

LOW-CALORIE SWEETENERS
ANTIMICROBIAL AGENTS

/ \
BIOPRESERVATIVES MEDICINE SECTOR

i 2 msuszendlduuaiiiSeuaniin (Lactic Acid Bacteria, LAB)

fia: https://www.intechopen.com/chapters/42328
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mnmmf‘jajuﬁumia%ma Aanssudsednlunis
dougadnineuaznisresonguive lasuanidu 3
duman laun Aanssunsaeuysedn (Routine Teaching
Activities), M1sdainauazazviauna (Observation and
Reflection) wagf1081991uIdumouan (Applied
Research Examples) Ssusavarufinnnudenlosiuile

waRILALTIUNNTINVDY Routine-to-Research (R2R)

1. NANTTUN196aUYTEA1 (Routine Teaching
Activities)

U o =

AanssudseantuieslfuanisdmsuinAnw
A AINYIFNAR AN NLAYDINIATOUAGUITATINYENTS
U URkaznsImeniadingtmans lnedsenausienis
wneiAssuuafiFensauaniin (LAB) wags1 n13deuuuy
unsy (Gram’s stain) wazn1snaaeugnauRd el
Fatindnwlssunsaevlsiuiindeya nsdenuea way
Anuuanuuinsgruauvasadeluiesdjusinig
(Olimpo & Esparza, 2020; World Health Organization,
2020; Liu et al., 2025)

wanNMITTUIMawmATiaLad UnAnwdale
Seuinisuszendly LAB luauguainuazeivisndin

WU NISHENTBINNDIMISNUTIN ATHAUIFAITNADS

dmiuomIndn kazn13vAEeU Antioxidant ¥4 LAB
wazkAnSuaiTiieates (lumsdnwiaded) Aanssumanil
PrelidnAnwidlanuduiussenitmguiuazng
URTR wSeuuaSurinuensAsiinseiuarnisudtlam

(Olimpo & Esparza, 2020).

2. Msdanauazaziauna (Observation and
Reflection)
sginansaeu dnistuiindaminazaaiuiin

C=1 '

mevestindnw Wy anudilafindientunseiydule
10998uN3S madanamzdedilignies wioaanulsl
wduglunistuiindeya Asdanadasyuuil daeld
o1sdannsaUiulsimsaeularsyaTianunsasie
ganguidele (Olimpo & Esparza, 2020)
Tnadin19219uNuNsAnE TaufensuseLliuna
M3FEusBaUsIM (n=30 UndAnw, AvuuwrinueU ua
0 - 5) waawsuansiunAnwrdrulngiazuuuinyy
UftRnds 4.2 + 0.5 uagauiiawelasiefanssu 4.5 «
0.4 (scale 1 - 5) dn@nwlagziouanudna (Reflection)
W “n13 Isolate LAB relviinlanisaiunusinysass
9”7 way “Wuanuduiusvomguiiaznisnaassdnia

A7 Aauananadglunniuny (13197 2)

M19199 2 Aade + dudiuuinnsgiureinyeuazauienelavesfiinsiu (n = 30)

Nnwe / Skill ATHUULAAY + SD n

19 Isolate LAB 43 +0.5 30
NMTIATILING 4.2+ 06 30
MsAeans / evIuNa 4.1+05 30
anelasau 4.5+ 0.4 30

ag13lsAmudmuiivedunadifiaunsatly
wauselule fieg1ary nsdunnindndneiuneauy
a11150uNT o LAB pananemisusdnladise uelyl
annsanaaeugni il eldgndos vinlienansd Uiy

TBnsaeulagiuTunauNITIATIENIBNUAINLAENNT

a wvaa

AIUANIIASTIUNITNAADY Tadmalilin wInUuRAn
7 (Best Practices) uwaziinlanialunissiesonduauide
JeUszyns laeauisaagueanundu (nwil 3) uag

(151991 3)
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wuUIMawA LY / Yarduanue

(Solutions)

Uselewisan1snagananuive

(Research benefits)

TNANVIAAUDNLATIEN

WNenfunauRves LAB

JAN13FIUNITADULUY Active Learning Wisy tnAnwiaiuisaidion LAB Mvnzas

108719 LAB Miietasivgunimgesuinuas

2IMI5IN

AM5UN1TNAD IR DYBALAYNAILNAUAT/

AR ugUA N

nstuiindeyalinsuiiu

wsolifiunsgu

TowuunesuTUnANISULALNANAAD

UINI31U

v

Joyagneed amnsathluiasginig

NSYAADIRULIAINIOLIA

Contamination

wuzdmadan1sdnnisviesujuinig nisly

v
a wva

Aseptic technique wagnSANUURS

ANAIURANANG LNNANUUTDN DYDY

NANIINPEDY

Pn@Enwliiiunnuenles

FENINNG Az U R

o

Nnasy

ANan554 Reflection ag Discussion a9

PNANWIEUNITORAIIUNANAADILAY

BeuleaguuiAnideiteUszend

myUszliunansiFeusgall

14 Assessment NUAFUHUR MBI Uag

tinAnwlasu Feedback asuynenu

NaINaNY Presentation ANEFSUTNYLNITANIATILIWALNNT
HoansiBinedans
ROUTINE
ISOLATE & CULTURE LAB

!

CHARACTERIZATION & SCREENING

V

TEST ANTIBACTERIAL / ANTIOXIDANT

)

APPLIED RESEARCH / PRODUCT

DEVELOPMENT
ORAL HEALTH FERMENTED FUNCTIONAL FOOD
APPLICATION FOOD COSMETIC
(PROBIOTIC MOUTHWASH) STARTER CULTURE APPLICATIONS

AT 3 uudanstuiinuasnseRnanssu Routine thludnsussendldau
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3. f2981991UIRYaN (Applied Research
Examples)

lufianssun1saeuyadainegn Routine vo3
tinfinw M3 Isolate uazzde LAB 1 nammsiiutiiu
Wy nnes Uandu niendadaeiming u q 1y
nsrvaunsfidndnyhendulsest nsiAanssu
wiandlifeusidgliindnwiFouinedanismzide
n1sfauunsy (Gram’s stain) Lagn13nTIvEBUAMALUR
fuguvosadunis uddudalenaldindnu iy
Aneaimves LAB Tunisdeengauideuasnisnaun
wAnSasiileguan

A198199U N3 Isolate LAB duiunagdeu

Auautilugeslin awnsailygnisimuiuigdiu

Uind@slusluledin wagniswien Starter culture dmsy
093wty W Yandu udet1amstn dagldiia
wanfausifivasnfouaziinudmislavuinisgs Aanssu
wanilfsannsaldvsefiunmautd Antioxidant w3
Antibacterial vosnAnsasivaindisl LAB vinlsiinAnwn
Winauduius Tz g uiuazn1sUssend lauass
NANANTENU (Impact) By (1wl 5 waz A il 6)
\lonevauafonuiBINITYRINITISoUSITe
Uszgniuarnnsadrenuide Aanssu Routine wanil
ansnagUuazdadufegafanssuiiannsaresong

Nl atnusIwandly (115199 4)

M19199 4 F198197ANT3U Routine Nanusasiosonduidelagld LAB luguamdasin emvsmdn uagkidnsdodiiie

GRERI

fianssu Routine  A29819N15URUR

(Routine activities) (Example practices)

(Research potential)

ANYNAINNITADLBAUIIY NAANS

(Application)

Isolate LAB 211

21MN5NUUY Uadu 1Hnae9 way

ningm Streptococcus mutans

AolsAbuYasUn Wy

YnAnwMAUFIBE1e  MAdau Antibacterial #1098 1. Inhibition zone 12.5 + 1.2 mm —>

Probiotic mouthwash
2. Wauihethulnlusluledn (Liu et al,
2025)

W2 LAB Lay

Gram staining, N153A f-ﬁ’mﬁaﬂmaﬁuﬁ:ﬁmmxauﬁ’u 1.0D600 0.85 + 0.07 — Rice flour-based

JuiinAuaudn pH, nsUseldiunis  Starter culture starter
w3gLAUle 2.Rice flour-based starter 11150811113

niin WU Yadu waydrimndn (Hang et al.,
2024, AsAnEIE)

NARDIAMAUUR VAdaU Antioxidant  Uszwiu Potential Tun1s 1. Antioxidant activity vessansaeininii

Antioxidant / YOINARAUTNIN ﬁ@ummémﬁm%lﬁaqmmw LAB uanafngnmnga Tnefiaadeunni

Antibacterial 60% %aﬂﬂﬁﬁugﬂayyjaaﬂix (DPPH assay)
2.Functional food / Starter culture (Hang
et al., 2024, Msfnwi)

Activity-Based UnAnweaniuu Wauuvnaitiuasdiy  Unfnwannsnaienddonasnandueids

Learning Tu

Vo unnis

VINARILALIATIZYNG TiNweIduiTelszand

1

YIANTSN (M5ANWIL)
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Aanssuwmaniildldsiaegfimsaeudivsogs
W wigudalanmaliinfnwiseusnisesnuuunis
VAABY N1IAIVANAILYT WarN1IAAINUNALTATA Il
UnAnwlddudanszuaunis Scientific Method i

JULUU enseAulAinransenunddy daandly (i

ps))
me

A 5 dUnansieuiiagRansENU: 91NAANTINGNS

NAN1SANG

1. LAB dwiugunmasdin

Wndnwilalelyian (Isolate) Luafiansaua
ARn (LAB) aanewnsiutu Wy Uandy uwazwdndost
‘Viﬁﬂﬁlu q Lﬁaﬁm’mmaaquéﬁmﬁa Streptococcus
mutans dadudedeiiuy Ingldnszuiuns Scientific
Method asunndunou ldun nsn3eudang1s n1s
e NIAIUANGAIUT nvageUiude wazns

Ansziing UnAnwlaissuinainvenisujufvasnis

Y
v

fANuNaN1e@na wenINLGEin1TIATILRANUFUNUS
sywismududuves LAB wazdsvansnmnnsdudaie
ltnAnw 1 landnn1smie Microbiology haganunsa
Uszgndldluruiddedguamldegradussuu (Liv et
al,, 2025) IngannnisAnwiansa won LAB a1nUandu
fanunsaduds s. mutans frevurnadlavesnissuds
(Inhibition zone) Wiy 12.5 + 1.2 mm (n=5) Tngih
& 808 0909 USunanwadues LAB 7 10° CFU/mL

wasInNnsUnasadely 24 43lue Ngaumgil 37 asena

wadua Tignsdudennan

q

d or funding

7l 5) wu nsivdeyawariinszinasginluszuudy
Helvionsdannsadavi grutdeya LAB dwmiuniside
Welszyneluauiam 1w N15a$19 Starter culture
Amduosiiutiu LeasnsWaLRAR A aeLASsd019

nilnauauU® Antioxidant

INPUT OUTPUT OUTCOME IMPACT

C-upd®.Q

Researchers, Isplation and Enhanced Environmental
equipment, analysis microbes mangrove restoration sustainability

[ l
Educational Increased Improved

outreach activities

&

community
engagement

o

community
livelihoods

S&%

Microbal
organismss

2. Starter Culture #19%5UB1M5HIIN

UndAnwlaiSeuinisimunaniinmesain LAB
Toeldutldrmiendu Carer Sereliaunsaiudnm
Wonazluldlunsminenmsldseridos Avnssuiilyl
Winsurliinuensmzdeuagnisnuauanmwindon
Wiy uadiadrannudilalu nsdesenain Routine
— Research — Community Application Wn#Anw
A1U15008NRUUNITNAAE R aUT I uAIIER B5VD9
Starter culture, NM131A3QULAULAYDY LAB, UagAMNINYRY
g1 WU AR NAu warAuUasnsY wazNUI
Starter culture MwFouarnudstamdondudngs
wansgUuuunsaiyAuTaves LAB fiA1 OD600 1ade
0.85 + 0.07 wdwisln 24 F21u9 N1sVAAEUALLETES
(shelf-life)

TulaglianauainnsanisiaigiAvle §9 Starter

aru1savn ule” 14

culture fwToalsannisd@nwldgninundnuazdn
FIUNEHIUNNGNEUINGIANENT UMITNEIFETE
Fnwaluda uazldgniluaienenid adumalulad
WAeadunnsusin Wy s was Yandu Wudy (uuma

\Aanntina, nd., unInendeIdednuel, 2564)
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3. Reflection on Teaching Strategies

N5 Activity-Based Learning 52ufUnS

Ly

UinkazdaseinanssuyinlrdnAnwdiunindoules

FENINMuuazUUR (Theory — Practice) msdaing

Ly

wagUsuUTINaNITUYIeaTMUIMIIUGURAN A vinlr

Routine @31904AAu3 Insluaganunsadogongdauide
Beusegndfld uanaduununin lu (il 6) uenandl
msdeansnanisFeuuaznsvisenuifedsdaaiy
Wnwen1sAAITanarni1syiaududiy (Olimpo &

Esparza, 2020)

ROUTINE — RESEARCH

Activity-
Routine —b
Learning

Reflect on and

improve
teaching
practices

A 6 umamsiteus: Weulowmgul) UUR wavanuilde

aiUseNan1sAne
Aanssunisaougadaineisndunisiiu
Routine asnsaifionlesg Research lfograduszuy
n1591 Routine Research dglvitin@nwitnlaniudAgy
YDINITNAABINALNITUTEE NA LT LA IUNITAI 259
uananil M LAB applications fiasugunindos
Unuagansnin Sednalaunsesio AMAINTInLAY
YUYY UazhanInadnsaenndosiy (Liu et al., 2025;
Hang et al., 2024) fiuanslfifiuin LAB awnsaldidu
Probiotics Tugeslnuag Starter culture Tupmswndin
(Boonprab, 2022; Inchingolo et al., 2023)
nsangnaamalulad Wy N1sWAYT Starter
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