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» Rih#E# (food fermentation)

» BENT (starter/starter organism)
» ERFERE (natural fermentation)
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Definition of Food Fermentation
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Various Fermentated Food and the Related Microorganisms
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HEM

lactic acid bacteria

BBREL

=/ (cucumbers)

HERMm

dill pickles, sour pickles,
salt stock

118 (olives)

green olives, ripe olives

/032 (cabbage)

sauerkraut

A4$E (meats)

sausages (salami,
lebanon bologna)

L% (dairy products)

sour milk drinks
(acidophilus, yogurt,
cultured buttermilk)

FL#m (dairy products)

cheese (cheddar,
American cheese)

lactic acid bacteria +
propionibacteria

FL#m (dairy products)

Swiss cheese

lactic acid bacteria
+ surface ripening ¥
bacteria

L% (dairy products)

limburger, brick cheese

lactic acid bacteria +
yeasts

FL#m (dairy products)

kefir, koumiss

lactic acid bacteria +

FL#m (dairy products)

roquefort, camembert,

molds blue cheese
B (wine) ~ 38 R 5T (cider) + &
L . = (malt) ~ # & (honey) 3 1F
lactic acid bacteria + | g o i B BB RO B | vinegar
acetic acid bacteria )
(any alcoholic and sugary or
starchy)
ZZF (malt) beer, ale
JKER (fruit) wine
yeasts S8 (wines) brandy
122 (molasses) rum
% (grain mash) whiskey

yeasts + lactic acid
bacteria

&M (cereal products)

sour dough bread, sour
dough pancakes, rye
bread

molds + lactic acid
bacteria + yeasts

®E @ 2 % (cereal
products, soybeans etc.)

miso, chiang, soy sauce

molds T3 (soybeans) sufu
molds + yeasts 3 (rice) lao chao
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ETEmBEERN EXALFEZFZLERENMEYEREmREPER
HAEEEELEREZMEMARMRERRERP - MELRMIMEVEIES
& B (starter organism/starter) - AMBRINE—LEBEmOES - I
AEABEIANREREED  REZEARGERERNSRZNIRIEPIHNE
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Sources and Selection of Food Fermentation Starter
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culture) - TMOlERIKFERA _EXZEEK
(multiple culture or mixed culture) i %
AR BEBEERR P - LN E R
1n§$¢%$§¥§ﬁ7 EERAE  BEEIEEA -
BINOUBEEARRE ZMEYSE  BIESEA
K. EFEZEBEAEARS (Saccharomyces
cerevisiae) ; MEHFE BT (yoghurt) & - FrfE
RZEXEA _EIBE : Streptococcus
thermophilus M Lactobacillus bulgaricus ;
BEEHRE 2EZHMEVAESBERBE
(40 - Aspergillus oyzae ) ~ B 3, B - * ﬁig%ﬁgggggg
an . JNIKE (Pediococcus sp.) MBEEE (W0 : BE
Torulopsis sp. ) % -
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Propagation of Starter Organisir
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HEIBEEEP  —TTBEAEMEBEEY Z2REE E3BENIES
MEBE TEEEY ) (seed culture ; mother culture) ~ " EEEY |
(intermediate culture) & " KEFEEY 1 (bulk culture) ZE& 7 - DIEEE
ITHAA  TEIREEM2BAHBBED  —REBREEKREERY
100 mLRRe 3o - K\ER - BISMRE "TEEEY, & "TBREEY
BABEEER SERAEFF P - LLHHE "PEEEY .,  REBE—FTBH
BARIEERN 2,000 B2MAESHE  —MES " XEEEY ., - LIEBEEYS
BEMIRGAEEPETEREIIHERn ZH®E -
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3%+ Propagation Condition of Starter Organism

HEZEBYPTRESERNEYER  BEEHERZEEHEEY -
ARAHBHRARMEEZE , ERBEGENE  HEHZILARETE,;
IESh  BEMREBEEVPI ZERKRERERELSIN  HARRREEER
BEAN - REILAZBR  ETEMEBEERBZEFEBEREWL W
PRIERAZBEEN?  HEARN  BEFRG SEEEZEEREREIS
BEE —MMESEBEZREASZZEZENEREEEZRE ; BE8Y
FEAKZERERZENME - a2 HBBUEEHHEH (late log
phase) RIFERILIEEYERELARER, 5 BE 2 HF ILH (stationary
phase) - Al HEM Y ERHARRIEEBEAMIE -

BRERRPHZZNERZE (W BBHYBHEAZNER ) I
REEHBEEFARBEE ZFI P, MEABESH (N : BRiKE - T
MZIEEYE)  H-LRFE BRETHS  HEARATIEHRMENE
BRYURBERE  HUENEBIMPAERZERENEE  FEH
EEMEREETRB BT HWAEHEREREIERZSE -
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Changes in Food Constituents due to Fermentation
EmPHNMEYZEEEABDEM ZEAM - BBRE AKX KLESY
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—mMsE - FTEBENEBE DR (proteolytic organisms) ~ lEE 7 B E
(lipolytic organisms) k2B & (fermentative organisms) - 7 BI$EHEE
EEfFABEREEMRSZWMEY




1. EHEPRE . E'RYFER -

EoMEREAEMERLEEY &

J_EF‘:’EQWH* SEERETHRBEE-—REE MEmmEMSLENT -
2. BEZME sk MREEREEBEYE

EEOEE 7%%:1 BB ERZIK

i .
3. BBE  E0BRKEEMERIE - B

R _Gbhkx  BEEYNEK  —RKRI

AEEARKZIRE -

HREBEEZEARREMEE JBEERE
EEEL@J% BEER - BIsEAIlEE o #&

EREBETBEER EXPBEBUR; A

ﬁﬁ;B’W’J?nu’éﬂﬂ%ﬁ&EIME’/'\/D\F—‘EZ;PE?@
B ARBERERRESBZIBEREE
HEEHE

—RER 7 KIEEW D B -

CanonEOS 70d 553
https//googl/4yc669 p

& EEN AR KE - BEE
ELERED BEMNAYVERIR
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MEBRPIER 24 EETEF -
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WEYHEREEES
W (sugar) + B2 (yeast/Saccharomyces)

— LBl e i Z AR P RS AIR 91 -

| BEEY)
IS (alcohol) + —&{EHK (CO,)

A 15 (alcohol) + & (O,) + (acetic acid
bacteria/Acetobacter)

f&fE (acetic acid) + 7K (H,O)

i (acid) + & (O,) + & (molds)

& E P21 (reduction in acidity)

EHE (protein) + Al (bacteria/Proteus)

IZ48 (mine) + & (NH;) / B2 (putrid)

BEE (fat) + A& (bacteria/Alcaligenes)

fERAEE (fatty acid) / B&BY (rancid)

&Y (food) + Clostridium botulinum

FZ (toxin)
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Types of Fermentation
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BEER . smEE BEREY
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(complete oxidation) ROVERBEEE REENR _A(CHAK
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Merits of Food Fermentation
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BYRBELBRREE  BLARTIEESAMUE  BRALESEEE
—LEME B ERERARIBNSHBEESER [0 #ER
(cellulose) ~REZ (lignin) | - MEBYLKBAREBERINEENMUFNA;
BEEMEY (FRE2—L8E ) XEE  FREEMEENEERR
REEDHEEZRWIER  BEERAARREZNEHEZZHEDE -
FERERERNZESZEMLR - DUHARBKRK - FB - mESRAE
EBEEZYR
EmBBE—EHMENEESR EXRABYFIRRIEENE
0 . 4 4 = Bi,(cobalamin) « # 4 2 C(ascorbic acid) « # 4 % B,
(riboflavine) & - M ERTLEBYIRAXNRZEER
—LEYRS - W P #ER KREXR - #HAARBEES BRI -
BRAFEEE ZHHER  FHER AEZOWRBERER BHEHSR
EXEEHRNEMEES - SR oEEARRWY - A A2 S
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WEEM W ARSI RBREELRE  HEMBRREENERE
BN o, N IRREERERERTEI - BEERERVER
WERE W ABCERUESAER  ARAERAZEE
m: FABERABIARIE
HERK BREKSEILE BEH
B2 B PS8 B R TA L IR
BEEmPE2EHAR
EZME W KEPE
BREEBEFHH & (trypsin 0!
®IRABZE inhibitor) - 1 B (phytic @
ME acid) - MERMEYIEAT R 420 9/ eCD!

BEENESR - ETRE < SERRNIBAL - AFRENAN
S E A BRTT AR TR BB TRE
=&

m: AMERER ( BRIAS ) PASZAME  BEIANMZENER
( bifidobacteria ; &4 E ) - IFEmERRESRE TN - BREREE
EHERE M

REHaE
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Drawback of Food Fermentation
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OJBER 2R T Bl 4 B fR &
1. ETRBamzRE  FECERROKERH -
2. FRBAAREREM -
3. ¥BRHANMEVERBEELER  FENED HNEBRRED
ItEm#EEE  HESEZRED 5~10% -
4. XBBHUNREZHAEMEYTREmMER
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Methods Used to Control Food FeIHIE‘HTith)Il
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BEMEMBEERZEERE - IJH:}“%U?EE%?Z,MFLX%UEA%
BEREMEN A RER BEETEmBEBEREERZEN A EZZ— -
PL = B 8 % (Sauerkraut) & 6l -
HEBHEHBZMEVEIERYBRZ
Leuconostoc mesenteroides & 1
Bl Z Lactobacillus plantarum - &
m E & &l & R L mesenteroides &
FEERABE 21C) AIHMIBEY ,
& & & tb L. mesenteroides iT B - ‘ ;
MELRE ZBE  ETEIHE L Soveosbomn e
mesenteroides ZERBREBEBIER - & BEEHESHBANEMEDE
MR e BB EY - e

-85
TEmRBEEEEHFHEINZERERIMFELMENER ; W :

EARZBEERERET  RANREBERETEERE - L,{ijrfﬂﬁﬂ

B - BMEEESR  EERMESEBRECRER - BEIENZE

—EBHMEYZERKERBIERZET  SE 2T RKUBEERBMMAR - B

HAEEE S (baker's yeast) — Saccharomyces cerevisiae KEEBER (wine

yeast) — Saccharomyces ellipsoideus %l - EEFE ZIRIE FE ST
1B%E - B R (BEBRE ) AIRRERENETRE -
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—LEYERBASR (0 REEK - BB
g BERE) REZABIBENESAPSY
RDEH - BEREH 10~18% ZHEE ; BRI - DA
TREBNEHEE 2.5% U ENBETFAREE g
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BER
N

EmABBEPIERBNEREAMNNMEDFFEEZE - IMH AR
HZER WREXRBHBMENZER - ERIVEBXZEBBE - IAKE
EEXEZIMERERS  EMIFITRARENPZEMBEEER  EE2EM
T -

A~ Efn

AMEERER PO EERERRBBRMEY - URNZBEERIERNZE
R e
AL

BIEEANEER  SERIAEBER  RERRERNS 12% JEZE
KPETABAE - HAIEREEREKRNERER - 1050 LS
EMESRAARBENERZA -

Gt




Ayres, J. C, Mundt, J. O, & Sandine, W. E. (1980). Microbiology of foods. California,
USA: W.H. Freeman & Co.

Ojha, K. S., & Tiwari, B. K. (eds) (2016). Nonel food fermentation technologies. New
York, USA: Springer US.

Potter, N. N., & Hotch-Riss, J. J. (1995). Food Science (5th ed.). New York, USA:
Springer US.

A e




