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wiasUgugiveauvisgnnulues (primary sources of microorganisms

found in foods)

* 1. fiunazih (soil and water)

° 2. fiBlazNaNanvaINY (plant and plant product)
* 3. auglan1ms (food utensil)

° 4. MMILAUDINMNT (gastrointestinal tract)

* 5. AUALADINII (food handlers)

* 6. 91115877 (animal feeds)

* 7. nilsdn3 (animal hides)

* 8. 9INALALHUAYDBY (air and dust)



wiasUgugiveauvisgnnulues (primary sources of microorganisms

found in foods)

* 1. AuULazUN (soil and water)
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wiasUgugiveauvisgnnulues (primary sources of microorganisms

found in foods)

° 2. fBUazNaNanUaINY (plant and plant product)
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wiasUgugiveauvisgnnulues (primary sources of microorganisms

found in foods)

° 3. nYULldnuns (food utensil)
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* 4. MUAUDIMIT (gastrointestinal tract)
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wiaeUgunTveaunsdinuluenys (primary sources of microorganisms

found in foods)

* 5. AUAWA®IN1T (food handlers)
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wiaeUguntivenaunsgnnuluemns (primary sources of

nmicroorganisms found in foods) g

* 5. AUALABIMT (food handlers)




wiasUgugiveauvisgnnulues (primary sources of microorganisms

found in foods)

° 6. 819158873 (animal feeds)
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wiasUgugiveauvisgnnulues (primary sources of microorganisms

found in foods)

o 7. Mil9dm7 (animal hides)
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wiaeUguntivenaunsgnnuluemns (priimary sources of

microorganisms found in foods)

e 7. nu9dn? (animal hides)
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wiasUgugiveauvisgnnulues (primary sources of microorganisms

found in foods)

* 8. 9INALALHUALDBY (air and dust)

a 6 v

» gauradmluusaTienanuldlueinie
LA UAYDRIlUNITUIUNITNANDINNS

* WanniTineglatudiulng Juwuaiie
LATUUIN

* druminilulaty sraunsanseavegly

91INNALAZH UL DAYURLINUNING AR




nauwuASeNANudAgylueng STOP

* WednwuaniseniianudiAgyluemsesnilunguy Insodenudnvuzedgdle
ag1antlsvauaisenilsen1ns aulunuanisevilnlayianiidgninlvie
lungusinaglaunnimilangy

* ngukuANSENUANUEAYylueIMsiAeRINTUNIIINAINEITDEREUTELAY
YBIDWNT NANAUNNANTY LazANTBUADANINLINaaNlUNITHULE

Pediococcus




nauwuANSENAudAylueg

Cocci Bacilli Spirochetes
Co i W@
) [j»ﬁ Treponema
Przumococei Streptococc

Pseudomonas  Salmonelia tyohi

g?ﬁ % g Leptospira

(o £ BACTERIA SHAPES

Mycobacterium  Clostridium tetani SPHERES (COCCI) RODS (BACILLI) SPIRALS
fuberculosis

Streptococci
(Streptococcus a
“ pyogenes) i
Diplococci ) Chain of bacilli Mbr‘g’:;’:fem)
(Streptococcus (Bacillus anthracis)
pneumoniae)
== '—“2 N~ §
:.\—\ 93 spirilla
/ (Helicobacter pylori)
Flagellate rods
(Salmonella typhi)
typ NJ\T
Staphylococci Sarcina Spore-former
(Staphylococcus (Sarcina (Clostridium Spirochaetes
aureus) ventriculi) botulinum) (Treponema pallidum)
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* 1. ngungeaatuuIniala (saccharolytic bacteria)
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* Bacillus subtilis, B. coagulans, Clostridium butyricum,

C. thermosaccharolyticum
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* 2. nguiigosaanslusiuld (proteolytic bacteria)
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° LUATIISEUNNYEnaUNsagagdanslusAuluan wlltoanTau Y lmandnsa
dnaundudl wiu lalasiaudalia (hydrogen sulfide) Wasuaulny

(mercaptan) 1adlu (amine) wazdulaa (indole)

* Clostridium sporogenes, Bacillus cereus, Flavobacterium spp., Proteus

spp., Pseudomonas, Microbacterium thermosphactum
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* 3. ngungasaagludiule (lipolytic bacteria)

* QuuaiserangIwinigesgaelusula 3nn15a8519 UL e,
Invgaslusiuwuuean@nty (oxidation) wielalasada (hydrolysis) 1w
nanewdunsaluiiu (fatty acid) wazndiwesea (glycerol)
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* Alcaligenes spp. Acinetobacter spp. Serratia spp. WagUNEUTEUD YD
Lactobacillus spp. k&g Bacillus spp.
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* Micrococcus freudenrichii, Pseudomonas ovalis Wag Streptomyces sp.
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* 3. naungovaaladula (lipolytic bacteria)
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* dusuirenannsadesaatalanslushuwazluiiule 1wy Achromobacter sp.
way Pseudomonas fluorescens

* 4. nguiidosaansimniiuls (pectolytic bacteria)

. L%aﬂduﬁaWMW3aa%ﬂﬂLaulezjﬁLWﬂﬁLua (pectinase) PonNNYDYAAYLNATIY
(pectin) Faudualulawmsaiilassadrsdudounnn Inaduasinuainly
fies i waldl Feiliiuden wiefvesinuonalddinsmnunsounas
wiauss Tlvoudndne
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* Bacillus spp., Clostridium spp. Wwae Erwinia spp.
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* 5. nguasensauanfnla (lactic acid bacteria)
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» wupfiSenguiutseandy 2 ndy

* naugaNamasuwmY (homofermentative)................... ?

* nAuEWBLSHEIWNTN (heterofermentative). ... ?
* Streptococcus, Pediococcus, Leuconostoc, Lactobacillus
* Aerococcus, Bifodobacterium, Lactococcus, Vagococcus, Weisella
* Probiotic bacteria......ccccceevevveieiinnnn, ?

* bacteriocin: antibiotics >>> @u1sagnyalualala
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* 5. nguasensauanfnla (lactic acid bacteria)
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* 5. nguasensauanfnla (lactic acid bacteria)

° LANDIMITDNNABVNANLUADINS LA BaIIUNaULazLdUlale Ly

° 1 1BIANNLUANLSHLAARNAZYN ATV IRVDILAT DIANAINALABULEY LRedl
salSounnTuL FlUlYsavRRAUYDINARN N U
* UBNANNUTINTIINUR BT TUBIMUITTMINLENTONLALLTREAS 98T

lalasiauneseanlan (hydrogen peroxide) aani wazvinlvdvasldnsen
Waguulasanndunaduiden
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* 6. NFUNATIINIALOTANLA (acetic acid bacteria)

* ONAUUATINTARBTANUTONTO. o laanniseendlag
Llan1uUea (ethanol)
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* Acetobacter Wag Gluconobacter wuafiisenaniiiianidulssleviiaslny

* lglunsuannsawa®in lnewde A. aceti wagldlun1svinuaissavsoiu
12317 (mother of venegar) laaiam A. xylinum

* dmsulnwraatenauilfe WeolwloulueIewuiilieanagadazyinlvl
sasen vilnsaviiveanIemuasuly
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° 6. ﬂﬁjﬂJﬁﬂ%’NﬂiﬂLLa%aﬂiﬁ (acetic acid bacteria)
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° 6. ﬂﬁjﬁJﬁﬁ%’NﬂiﬂLL@%ﬁﬂiﬁ (acetic acid bacteria)

V' Jungwdn vide Tumssd diaSend
Nata de coco lnannsudingaunse
Acetobacter xylinum Waadulaiwaglaatuin
v’ Nata de coco Wumwnatuula

"cream of coconut”
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* 7. ngunaiensndansnle (butyric acid bacteria) \inanie Clostridium
butryicum gagga1gumanaIndnnIAdansn wazkison 2 ¥in A
asuaulnoanlen wazlalasiau eonun

* 8. nauiasnsalnsiilalinle (propionic acid bacteria) lownie
Propionibacterium YN 13INNINIUBINAUTE wazliloduna (texture) A
U
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°9. ﬂﬁjuﬁa%ﬁﬂm'ﬁ?ﬂﬁ (pigmented bacteria)

o [ Jueiaulauuarmsuaiinlienmstug Jadduunnaineiu auydaues
@158 (pigment) NLUATILSENGRDDNNN LT

* Flavobacterium spp.

* Serratia spp.
* Halobacterium spp.
* Micrococcus spp.

* Sarcina spp.

* Staphylococcus spp.

* Pseudomonas spp.

1%

AR ANGRRG G GRNANGEY
A3 98NS AALAIATOLAR
A398SAALAIATOLLAR
d57198158@A09
d5198158@a09
d57198158@A09

A519815FALTEN
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°9. ﬂzjuﬁa%ﬁqm'ﬁﬁlé’ (pigmented bacteria)

Serratia marcescens
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° 0. ﬂﬁjmﬁa%ﬂ\‘imﬁ’?{lﬁ (pigmented bacteria)

Scale-up of bacterial pigments from
Petri dish to lab-scale and industrial
fermentors

Prodigiosin produced by
Serratia marcescens

Violacein produced by

Violet Pigment % i
Chromobacterium violaceum

Chromobacterium violaceum
o

HO \\\\\\\\o

TR

Flexirubin produced by
Chryseobacterium sp.

Orange Pigment

Chryseobacterium sp.
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* 10. nguitasaiilanta (slime-forming bacteria)

. Lsziaﬂauuawwﬂwmmﬁmmﬂuu mmalu mmam 1 vuutls waze1sia
mmaLﬂuamﬂivﬂamﬂmma%

* Alcaligenes viscolactis, Enterobacter aerogenes, Micrococcus
freudenreichii waru9EUTEVeTD Lactobacillus way Leuconostoc

* Lactobacillus plantarum vinlanzuarUuaniin 1085 An nald waz
NANAASUNYF94 LARALDN

* Leuconostoc iy ey dmald viseewnsnidniaglasa
NnLilantuilen

* Achromobacter sp. Alcaligenes sp. wag Micrococcus sp. ViNlvLilaua
Buiaidion
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°11. ﬂ@juﬁa%fml,ﬁ”alé’ (gas-forming bacteria)

o LUATSsvaevianlAulalue1sLalaINIsaasuAanenun F9e1adu
LAadaLfgInsonateyntiu Juiurtiawasaeius e

® L%E]U’N%ﬁﬂﬁ’]ﬂ?ﬁﬂﬁ%ﬂLLﬁ’ﬁ@@ﬂﬂJ’]&LUU%ﬂﬂﬂﬁﬂﬂ mwﬁma%mﬁmﬁm
FRbGH

* LAAAITUBULADDALYA (oo, e ,
Propionibacterium) whalalmsiau (Bacilus, Clostridium, Escherichai,

Enterobacter, Proteus) whalalnsiaudabne (Desulfotomaculum) wag
wWAELWU (Methanobacterium)



nauwuASENAudAlueg

* 12. nguvauLnae (halophilic bacteric)

* [uieiinoin1snasund (sodium chloride) Tunisiiule wusoenilu 3
nax MIYUANMUABINITUTINIUNEBIUNISHRULS Al

* slightly halophile apsn1sinasluusuu 2-5 %
* moderately halophile Aasn1sindaludsunes 5-20 %
* extremely halophile fiasn1sindaluusuie 20-30 %
- drudesugitanunsadulalaaluildiingde uailowundeaduems @e
Sutansaivlaled Sengemnidmnnunie (haloduric)

° Halobacterium, Sarcina Pediococcus, Staphylococcus,

Achromobacter, Micrococcus, Pseudomonas wag Vibrio
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* 13. nauiveusAulnlufiigamgiigs (thermophilic bacteria, thermophile)
* Wanaull sudiuleleniilaifsadeigungll 45 ssmnwaited walaevialy
LAINRINNSIAULAEMUNAH 55 BIFYALGYE 388N

* wuansenquiliianudidgyluemsiiiunisdieniuauseuligine

* B. stearothermophilus \Judefiflavesiinuanudeugann dlfny
%@ULLﬂ'a’]Wﬁﬂi”ﬂa\‘ihjLﬂ&x‘i‘wa LLavé’ﬂummﬁﬁ?uﬁ’uawﬁL%aLLava‘LJa%
yadipiiuuiou L%E]ﬁ]”i/lﬂﬂ/ia’m’ﬁﬂﬁ‘”ﬂ@\‘il,u’lLﬁEJLLUULL‘V\IaWU’YJ (ﬂat—
sour spoilage) TngomsnelunszUesiisalsonfinund dainanide
a¥1ansneonin Nsidgvetomnsnsedosuuilavinlinssdosuamsed
anNvzNYUINNTZUBINAUNG

* wae C. thermosaccharolyticum
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°13. ﬂqmﬁ%auﬁuimiuﬁﬁqm%gﬁ@ﬂ (thermophilic bacteria, thermophile)

* way C. thermosaccharolyticum yinlwerisnseUeadslaen1svinlu
2MMSHNAUWTILLIULaE NSz URIUALLTe naliad e ndnisasieuia
99NU"

* wuANSENNUAINToUgINENasaN S LES YR IUNNALR DS LSRN

Microbacterium lacticum
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° 14, ﬂajuﬁﬁuamaﬂmhﬁﬁam% A6 (phychrophilic bacteria)

9

o . Huweniaulalafluiiiguugliviu (Ussua 2-5 serisaidad) uaie
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a1saiula e luNtaunnieINIT 0 DA alRed

9 Y
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* Wanquidslanuda UFONITYIN DT UYL WS DL LTl UL E e

* Aeromonas, Alcaligenes, Arthrobacter, Corynebacterium,
Enterobacter, Flavobacterium, Lactobacillus, Micrococcus wag

Pseudomonas
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* 15. nguveuLAuln lunfiuinaiutuges (osmophilic bacteria)

* loA We Leuconostoc Fasiniludeymuninoeeduduiasaulidgmsy
nsnanimanse laevlmifadlenlutnges wagyluaNmIUYes

1Y190aNas




nauLkUANSendaNd Ay lueg

* 15. nauiveuAulaluNTiInIaINYuga9 (osmophilic bacteria)
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° 16. wuANSElAaNBsY (coliform bacteria)

o [ JULUATIS8YIDUAY Rrdunsuau Luasreauss ulalan luannieuU
wnAawnn woulelsy anansavidngesiinialaaiaamgll 35 s
WALRYE ST 24-48 U9 LAYESI9NSALAZLAEDDNUN

* Escherichia coli, Enterobacter aerogenes gnsuilfalaanasy (faecal

a

coliform) \unuaiiselualdniulnlalunioumoll 44.5 esanwalfed

Y

AccV' Spot Magn Det WD Exp j——on-—- | 5um
300KV 3.0 6836x SE 84 3
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* 16. wuaseladnasu (coliform bacteria)
% a Aa Y A a a a 6 Y @ a a6 a
* tngadnelaiaenwuaiiselaanesulilugiunsdavil (index
microorganisms) U4N5Uuaure989915¢1ua1m15 1asan

= a a 6 o Aa a
* WugaunIgusedndiu (normal flora) lussuUNIAUEIMNTVBIAU kAL
dalfongy

* [ Jukuaisevignduesnuimiauiugaassluduuiaiaue
[~ & 0w 1Y a &

* L ueneduneknEnIIAATIEY

* [ Jueinudeaninuindeulanninielse

* 1435199599 llgeenmilounsnsIavelse
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° 16. wuANSElAaNBsY (coliform bacteria)

- pWnsTinTanulaaviody wansinewsiuldazenn enailadlalasn 1wy
993radlulzUy warenadidelsafiiefestussvumaiuemsidulaly
ot lilivasadusonisuslne
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* 17. ngunalsaonmsiluie waznquielsa (food-poisoning and pathogenic

bacteria)

o [ WuenUuilaulusimisualasnsansieg (toxin) anun el Fuusenu
Qial a gj 1 o [~ v VXY ds’l} Y] o v 1 Y]
a1sntasnwiuUlagldIndusaelasudaitnly agvinlvtennisdaele

* @N3NYVBNT Staphylococcus aureus (ABLIANILAUDINIT) LAz
Clostridium botulinum (AalsAnikasiaszuuUIEEmN)

o ﬁm%’u‘lﬁﬂmmﬁL{‘Juﬁwmwﬁmmf\]LﬁmmﬂmﬁﬂutﬂaummL%aﬁé’qai%ﬁmagj
Fadumeniarsnuiuingluwas wazazlasysonnuilolgadsigy Al
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