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¥ 4% ¥ (homofermentation )
THBEP S R
Some produce acetic and lactic acids when utilizing pentose

Homolactics produce twice amount of energy from a given
amount of glucose as are the heterolactics

£ a1 8¢ (heterofermentation )
TEREHES @ 4 CO2 EtOHE -
Pediococcus » Streptococcus » Lactococcus » Vagococcus
5 IR iz Lactobacillus = homofermentation -

Leuconostoc > Oenococcus » Weissella » Carnobacterium >
Lactosphaera% ¥R i»Lactobacillus = hetero- fermentation -

A% p% T EMP 3> £ 4| P41 * phosphoketolase {7 pentose
pathway -



§Dairy Products

B D g A

Raw milk : Predominant flora » G(+) » Enterococcus -
lactic bacteria » microbacterium » Micrococcus < ¥ 7 7 &
# W FBacillus » Clostridium o

Pasteurized milk : thermoduric bact.4-streptococci
lactobacilli » spore formers (Bacillus » Clostridium) -
Related Disease : salmonellosis » campylobacteriosis

listerosis » hemorrhagic colitis °

Mycobacterium paratuberculosis : i = X #2Crohn’s disease
CVET- EN-THLESIE L EE AR L AR L1 D L T8
BAEEEE > BB EE o & ¥FHTST (72°C» 15S) + #5108
cfu/mL -



Milk composition

Water 87%, protein 3.5%, fat 3.9%, carbohydrate 4.9%, ash 0.7%
Processing

Skim milk (0.5% fat), reduced fat milk (up to 2.0% fat) heating to 100
°C to remove butter fat (cream)

Pasteurization:145°F(63°C), 30min; 161°F(72°C) for 15 sec

UHT milk: 275-284°F (135-140°C) for a few sec with shelf life of 40-
45 days at 40°F

Evaporated milk: remove about 60% water

Sweetened condensed milk: add sucrose or glucose before
evaporation, and final sugar content of about 54% or greater than
64% in solution

Grade A milk: APC for raw milk: <300, 000 cfu/ml,
APC for pasteurized milk <20,000 cfu/ml



Pasteurized milk spoilage : @&pzx > Fwvk % R ek »

1pk Be
w# i » ¥ p#lactose — lactic acid - i pHI

2.AF R BH I A 8

(1) G(—) : Pseudomonas » Alealigenes » Flavobacterium » 32 % p {875 % »
# & E proteolytick » ¥ i€ % casein » i 3 24 “sweeting-curdling” » ¥ # »
?fg*é& 2% 453 bitter (k) % R &Erk2 .,%Vik o

(2) W# B mE - 7 % pglactose — lactic acid » #pHI24.6> mgF 2 @8
(curdling) -

(3).5 1 » Fmold¥ 1 gt £ & 2 & > #pHE + # » 5 flproteolytic bacteria
(Pseudomonas) # & - i % 13. yic L
3.ZwkZ Bk

4.UHT milk » ¥ F]psychrotrophic spore formerig = i* 4 » 4rBacillus
UHT¥ 3/ » 3 2 2 5 “sweet-curdling”, heat resistant protease
and lipase =¥ g & o



8Starter cultures, Products

Lactic starter i£# »+ 5 @i W w? - Bk A
% 5' f& 7 0 4r-Lact. lactis subsp. lactis - lactis
subsp. cremoris % i lactose — lactic acid > %‘gﬂ
A% pE 5 A A 2 aroma & flavor - 1 * lactic
starterv 1 SR E AR (F* ) > VIURAEF &
3 £ 3 kdc? A & oo ¥ lactic starteri# *
P ETFEEAE > $08~1.0% pH43~
4.5 °



yogurt

Milk , Low fat milk ,
Skim milk , Nonfat dry milk

2

AL AR 2 1
EOR TS 1~2% 1~2%
2L fu 9y 2. F 454 (MSNF) 10.5% or 12.5%
% TR 0.7%
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= #r{g B A at 95°C, 30 min

2% at 60°C, 1500 psi

3



#Frx 43°C
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¥ F
_ B L AR E(A3C)T pH 45
FIib¥3E 4 4r 3 250C
43°C 3 % = pH 4.5 E3h87gE

# B 7|(Set type) ¥ 2)(Stirred type)



Yogurt

Starter : Streptococcus thermophilus : Lactobacillus bulgaricus
(1:1)

Whole milk or skim milk+milk solid#} & #254 7 & =
125% (22952 5L HA54 ) » £ 3782 ~93°C » 30 ~ 60
MINA 7 > 4 #7143 ~45°C » FEstarterzx i » 5~6h=
2 > acidity 2 0.85~0.90% > pH4.2~45 > 5 papr
L o pHY 35 T 138 °

A F3SCCRF G 0 B iE = Rk 10%cfulg > R s B
B34 (2mon) » F#EcE 210%g 0 - S REF S 6
& & yogurt F#=107/g -



EXPp.

Yogurt (pH 3.65 ~4.40) - butter milk (pH 4.1
~4.9) > sourcream (pH4.8~5.1) » &|4zf
Enterobacter aerogenes > E. coli » p7137.2°C &
yogurt & butter milk® - FiliE T % > = X {5
yogurt® = jR| % I|p = fAfF o ASour cream® o
gt coliform™ :¢ & #fh > cheese® - F#cd

T 4 o



Kefir

Kefir grain : SEEH S FL. lactis » L. bulgaricus >
lactose-fermenting yeast (Kluyveromyces) - A M E&E & E
fi% - yeastzE EtOH - fpd% " Fasnl2Z1% -

Acidophilus milk

Sterile skim milk+L. acidophilus (1~2% ) — 37°C —>
curd

¥ oo 3 ¥ 2 > pasterized milk® 4~ L.

acidophilus » FF2£5g > e ek fghTi o LA S-S S

hefe &R pasteurlzed MilkE - ot i A &4 i
“sweet”acidophilus milk o



cheese

® 3L . cheddar
aa B
(A {*ﬁ 3t . swiss
- % F# <+ Roquefort
(Penicillium roqueforti)
| WFA#RS Brick
(Brevibacterium linens)

A 3 SHE RS -
cheese { (30~50 %) \

3o #& A# = : camembert
o ! [ S F (P. camemberti )

(70~80%) mE# % Limburger
(Brevibacterium linens)

A # % — cottage



8Cheese
BEEis o - BEE A AR

e it ~ R -
Milk - casingt f = curd— 4, % % & H203% )

\ curd4x ¥k 45/

Whey (¢ z 5* i ¥9¢ - lactose, minerals)

- 28> cheese ‘gripen > ¢ b vk { k5



Cheese ripen

Protein —Polypeptide —Peptide
Lipid >FFA

BeRdik o 0T BATRI EFStarters & 0 S E ¥
*F4e H 1= bact. or mold+e 5 2. - 4rswiss cheese 1 #
starter=r # 7 L. bulgaricus - S. thermophilus %
Propionibacterium shermanii -

blue cheese (Roquefort) - ﬁ]‘ 4e Penicillium roqueforti »
camember cheese | 4t Penicillium camemberti -



Cheddar cheese

KA % 33-34 87.0
75 %% 30-37 3.7
R 21-26 3.5
4 % 0 4.9
55 (% 3-7 0.7

FE) %




§Spollage

butter : 715% H20 » 81 % fat » <0.5 % (CH20)n -
B G 2L FRTA S B R AL kp R
cream - i¢ * pasteurized cream - B % < butter® M. O. -

oA B FRTR %

1. surface taint » 2. & % % & Pseudomonas
putrefaciens# & > A 24 7 ¥ p& - % Hisovaleric
acid #73x » 4 ~7°Cp¥ 13T » X7 ~10=% T g4 o



2. F]Pseudomonas fragi % gFlipase £ * » -k izlipid » & 2 FFA >
# =rancidity (2% ¥ L) o

oo 3 ZART ¥ LRI %
1.malty flavor : Lactococcus lactis var. maltigenes
2.skunk-like odor : Pseudomonas mephitica
3.black discoloration : Pseu. Nigrifaciens

§ ook fungizs g 2 R R AR ST BT A R
FiVEgZ2 4 o0 — 4xd 2t H high fat % » i Fmold:* bact. §
x5 g A K RT o



Cottage cheese

slimy curd » 7 & d Alcaligenes:g = > &2 2}
Pseudomonas » Proteuss 7= ¥ % ¥7 o

s famold 2 & #1i¢ = off-flavor -



Cheese

#H20 %3 X > & 5 hard ~ semi-hard % soft cheese - hard &
semi-hard ripened cheese F]H20 %4 » #ie7 % & pz » moldi
P ai a2 & o FAWSH 0 R ¥ 7 anaerobe (Clostridium
tyrobutyricum) % aerobe (Bacillus polymyxa) 2 % > i =
gassinessIi % - i & d >tk Zcheesep lactic acid » & 4 CO2

9t 3%

cheese @] & % rZun-pasteurized milk = /L » % H ik af ¢

3 o
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7 Fllactose-intolerant individuals
serum cholesterold
anticancer activity

A

A lactose intolerance z d v %5 :g 4% Z_lactase » & /% &
Zlactose - i¢ #lactose = %} mETH 0 A2

%'Eg <"'37 E} T—'_‘i’\'.'}\:j 7%‘ ‘/‘Eljgéjz‘l:‘ ’ ’Q«T‘E’;}’L’fﬁzﬂ FF) o

% e &d 247 7 lactose® 5 0 F 2 3k p MO
z_B-galactosidase > =% 4!lactose- mtolerance—*ﬁ o



A Cholesterol

N

5 e cholesterol 4 » #
SR SRR B R A R  7 d W HE Ik § (4~5
L/day ) 3 pzst o @ B A test - yogurt — cholesteroll » +
7v 2 ) 2 Frdlcholesterol & = 2. ]+ o

Bo5 3 Wb masaiiniz 4 & <

¥ ¢t > ekl acidophilusz a5t » 73 B fR2cEk 0 ¥ oap d
W E % i B 459 * cholesterol 2 H precursor > e g i
P ¥ FARF A £ 2T k@ Propionibacterium
freudenreichii® = *t33 % ;% ¢ cholesterol -

FRm 7~ % F B &g ot cultured butter milk > yogurt >
“sweet”acidophilus milk #& ;% "% < serum cholesterol -



A Anticancer effects

Goldin & Gorbach : 1221 B - #F31 v PEL.
acidophilus#t+% p %% B-glucuronidase -
nitroreductase # azoreductases 22258 » = f&
%% ¥ [ £& #inactive carcinogen# # = proximal
carcinogens, s % % 5+ v PRL. acidophilus+¥ # p* g%
Z St M2 ~4X o



/\ Probiotics & 2 &

/\ Diseases caused by lactic acid bacteria
¥ 3 50# % » 7 681 F]lactobacillim 3%
Ji2- 384 - leuconostocs» &7-# k27
= % &) > pediococcif| 23# p 3 18] > %
HEA" - BIILE. faecalis22 E. faecium i =
ﬁéﬁx? ngé'??ﬁm},é%b 1?]’ 2R 5L
s B4 imE (opportunist) o



