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Traditional fermented foods and beverages Novel fermented foods and beverages

sauerkraut kimchi

Lactic fermented vegetable mixes
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Soy sauce




A da A v

*  UNUIMYBIgaUNIgNNEIdasnuamstuunnaunindiuunuimludiunling

Useaed Aa n1snelviianisuindevaseamnsvsenisnaviinlsasesuilan
agalsnany Lildgdunsdnnvlialinalunisauuuy 9aunsdursyiiadunum
TuduiilulsslevisanisnanamisuasinudAguINNIEInNLaLATYENY

Tuiadailisnazlafnyrdngaunsdniunumau

NI ANARNUNH19)
BAD

EROORGAN ISMS IN FOOD

174
=) (=)

Fdunumegnelslunis

Soy Sauce

Cheese, Yogurt

Beer

Wine

U auUN
Aspergilus | Lactobacillus Saccharomyces
Lactic acid Lactic acid Ethanol + CO, Ethanol Carbon dioxide
W Y

Bread




AdA &

!‘U@fﬂﬂﬂﬂ’iﬂﬂ!ﬂﬂﬂﬁ%jﬂ‘ﬁiﬂuﬂ‘lﬁwaﬂ@ﬁ’ﬂ’i

e Tagfinsandnteduvidifiunumluduiiduusslevdlunisuinaims
ud Woudiala wazdunuwluniswdnerwisesnals Tudunisusinuas
g1vnansin fesfinnsandndeqdunaslafidunumlunisvdnudnsdouel
9IN9 @ﬁumwmmLﬁ'f’fa51’5\1é\’uu,azﬂizﬁm%mwmwﬁnmswamL?}Jaﬁgqgiu YUA
YDININSINDNNT wazadunsennedasiun1minensussnneng

e — /H_...H-/
~ Screening & isolation of

microorganisms of interest

® Example: searching for specific strains of microorganisms
that will yield sufficient quantities of the desired
product to permit commercial production on a
commercial production on an economically favorable
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Strains improvement
(Genetic manipulation)

® Example: improved the strains properties in order to
achieve separation of the desired product from
microbial cells, residual substrate and other metabolic
products in most economical manner.
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Fermented Foods

Plokled Vegetables Souverkraut Cheese Yogurt
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LAi_fe‘:gil_l;;rs Escherichia
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Fermentation

products i =
Cecet! . .
RES=
. Cheddar cheese, . Nail polish remover, x
Swiss cheese yogurt, soy sauce Wine, beer rubbing alcohol Vinegar
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Types of Fermentation

m | actic Acid Fermentation
“1Converts pyruvate into lactic acid
~Used by humans

“IUsed to make yogurt, e

cheese, chocolate,
etc.. ? ?

- aor]  [awaon] Gy

+2H"
% YOGURT ! . / 2/”"“"“
B\ ruieer H—C—OH =
L

(b) Lactic acid fermentation

Copyegie © Peaner Education. e . pulvaieg o Segane Comeirgn

-0




v ay v (% J aa -9 qy v % oy
° (2) NMSUNNNLANAANGLLUNTARRTEAN B1MITNNUsELANTELANAANEAD

aa (1 a (% (Y v 1 ?,’ v
NIALLATAN Lﬂuwamnmﬁuanmnmﬁuun b U4 maumﬂ"g

v ay v Y J & -4 a s -4 cu qu
¢ (3) ﬂ']’i!“l/?&lﬂ‘l/]‘lﬂN@ﬂWﬁLﬂuLLﬂﬂﬂﬂﬂ@@ Namnmmuunﬂﬁzmwuu

g1

AN AIIUNITVIN IR D ARAAN UNUNNTY  TIHHAFINITOURNNUIANA

]

v v I 4 4 g a (% 4
lanaanaiilunaanagas (taniuaa) wazaisuaulnaanldn wRnAWY
udniszinnd laun 1as 1ad uaziA3asnuLaaNagaatuamIg 9

g B

Types of Fermentation

® Alcoholic Fermentation
“1Converts pyruvate into ethanol and CO,

“1Causes dough to rise

2400120

r
Glucose 7
CH,

[2NAD* | [2NADH | 2c0,

-

H—C—OH = ¢=o0
I
CH, CH,

2 Ethanol| 2 Acetaldehyde

(a) Alcohol fermentation
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o Taenialll dsldun Streptococcus salivarius subsp.
thermophiles (Faifn S. thermophiles) uaz Lactobaullus
delbreuckii subsp. bulgaricus (FeiAn L. bulgaricus)
Streptococcus ag L@?m%riﬂumvmﬁmmﬁmuimmnimm”LL@vmm\Imﬁﬂ
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”memvﬂm@”mium Streptococcus il unsesls @esiseile
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Raw milk
\/
omogenzation, Pasteunize

The raw milk is pasteurized and
crushed for fat by pressure.

COO|ing Milk is cooled to about 40 degrees.

"

\J <~ Starter | This is lactic acid bacteria.
. . | Yogurt can contain

Mixing Mllk IS mlxed Wlth a Stal'ter. millions of live bacteria

At least 107 per gram:

<

Qﬂa Lactobacillus delbrueckii bulgaricus
A

It is kept at about 40 degrees

Fermentatio which the lactic acid bacterium ferment easily.

© Streptococcus thermophilus

. HaH H Source: “Yogurt for Health: 10 evid -based concl i to mark the P wwwyogurtinnutrition.com *-,
COO||ng Wheg lt |tS fermtentedt W?", It 1S EOOIed Sth anniversary of the Yogurt In Nutrition Initiative” - June 2018 ofd pie il i
INn order 10 continue 1o Terment anymaore.

.*"."

Yogurt
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Milk, Milk products

Water | | Sugars, Sweeteners

Homogenization

!

Heat treatment

Cooling

Inoculation «<—— | Starter culture

J
Fermentation
J
. v : <—| Stabili
Mixing & Smoothing tabilizers

Filling Coojing Mixing & Homogenization

Fermentation | Fruits —> Mixing Cooling

preserves
Cooling Filling Filling
y ! \
Cold storage Cold storage Cold storage
Set yogurt Stirred yogurt Drinking yogurt

Fig. Manufacturing process of yogurt
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Processes of Kimchi preparation
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Raw maternals

Nepa cabbage and other fresh vegetables

Chili powder, salt and rice flour

Ginger, garlic, oil and fish

Mixing o all powder ingredients

Storage and packaging

Large container, glass containers are
used for long storage

Poly bag packagmg of kimchi
available in markets
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Natural inoculmms”
Starter culiure
Lactobacillus,
Streptococcus,

Lactococcus,
Bifidobacterium ,
Micrococcus M 53,
Lactobacilli spp.,
Pediococcus
acidilacti, P
PERIOSacens,
Staphyviococcus
xvlosus. and 5.
carosus Aspergillus,
Rhizopus, Mucor,
Actinomucor,
Amylomyces,
Neurospora
Meonascus and
Penicilliurm-

Improved arganocleptic
properties such as
appearance and colour,
flavour, aroma, taste,

R WILE

Enhanced nutritive value
and functionality such as
vitamins, digestibility,

Food safety and keeping
quality by controlling food
pathogens and spoilage
arganisms, production of
bacteriocins
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germination

plate heat exchanger  whirlpool separator = lauter tun mash mixer
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fermentation maturation filtration flash pasteurization packaging

fermentation vessel maturation tank filtration unit plate heat exchanger

filling and crowning tunnel pasteurization finished product
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Raw material

-a high content of natural sugars (fruits, fruit or plant juices)
-a high content of carbohydrates and starch (barley, com, rve, potatoes, wheat)

l

Preparation of mash
(crushing, pressing, milling, mashing)

 —

Fermentation

Distillation
(pot stills or columns)

.

Maturation
(aging, blending)

Boting and packing I
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-, The steamed soybean and

4 the parched wheal are mixed.
An asperqillus is planted in this
and koji is built.

Because air is required to grow koji,

Air (30 °C and 100% of humidity)

is put in compulsorily from under a tank,
and it agitates slowly for 70 hours.

=N
s j 25% of salt solution add to it.
s g g @
e
( . Lactic acid bactena and & yeast fungus are
e pnt into a fermentation tank, which cawse
r to sterlize and make aroma pecular.

After to complete these theory,

it is pressed and separate to 50y
® sauce and its lees,
S0y Lees is used feed
Sause
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Steaming

Dissolved into water How to produce soy sauce

Mixing the koji
‘%
e d
w

and salt water
Roasting Add koji mold spores Making koji Making moromi Filtration Heat treatment Inspection
and crushing onto the cooked (Fermentation and and Refining and Bottling
ingredients Maturation)
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Tempeh Production

Soybeans

A g e
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SRR

Inoculate with spores of R.
oligosporus or old tempeh

Lightly pack in banana leaves or | &
perforated plastic bag
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- nsaluNu

nealasuilfiaduluannsdandnanadundd ldun nsadluaiin acid) Fwdnlalaedas
Mortierella isabellina vsadasn Thamnidium elegans

- nspazdly

nsnazlunlfigsuluarmsdaylugitlunsnaziluanily (essential amino acid) %ssrene
Aunaszilile saglasuainamsuinty nsaasilundinmsnanainqaunsd laun ladu (lysine), nsangmin
(glutamic acid), nsauaanisan (aspartic acid) (Moses and Moses, 1995) frasnguuATiEa? gl
nsuannsaasilulussauanavnssy w Corynebacterium glutamicum, Brevibacterium flavum

v) Lysine
® Produces from amino acid by 2 organisms: E.coli &
Enterobacter aerogenes

Macteabay agar

@ First E.coli cultivated in a medium of glycerol of corn
steep liquor and the compound diaaminopimedic acid
(DAP) accumulates.
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ii) Cyanocobalamin (Vitamin B12)

@ Produced by Pseudomonas, Propionibacterium,
Streptomyces grown in a cobalt-supplement medium.

@ This vitamin used in bread, flour, cereal products and
animal feeds.

Propionibacterium
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vi) Methyllutones

Is a flavoring agent derived industrially from
Penicillium roqueforti

Used in making cheese associated flavors in dairy
product.

P. roqueforti
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vii) Alginates
@ Is a typical of the miscellaneous microbial products.

@ Is a sticky substrate used as a thickener in ice cream,
soups or other food.

(g

\"E\J

——-




* . nNIAAUNSY

. ms"l**nnsm"lumsnu'aummsuu’[mumsﬂgumnumLﬂummmﬂmmuﬁssumq L
nsaasnluidngag nsaAnuende wnlFes asafFee Taide daqii wannmsiign
mm°l°nnummsw"l,u"lﬁmmwunmnqaumwmwum LT uw@”l,u ualeinszilas Tnsande
N1SLANNTARI LURIUT LALIAGS u'anmnmflmmum“lummﬂw'aLﬂmmnnumﬂum NSALNY
ﬁumﬂmnmm"l‘*ﬂuﬂmmunssummﬁwumumswam B0 mshnsmw'aamm'maumﬂ
ﬂuLﬂfauiuqmnmuﬂqwu nsmﬂumwmwumwam“lﬁ’ﬂusvmu'ammunsiumnqaumﬂ Lt
nSANATAN mmﬂ%’lusﬂmmumumm N@ﬁIﬂEILL‘LIﬂVIL?EIﬂﬁﬂLL'ﬂ“ﬁﬂﬂ Acetobacter %
UEINITLAZ IR TAULATILTALNTHUINUAZUWNTNAL sonnaBafLazs I uNARAITEN — nalsl
dounsalnsiilaiin mwam"l,mmnL°n'aLLUﬂstﬂwNamnsﬂTwewTaun L7
Proplombacterlum spp. °l°ﬁﬂua|qnﬁsmsfu°nmvnaﬂm $1 WAZARAIUIULLANLTE LA
B °l°ﬁ‘lu|,a|memmuuauLw'amuﬂu”[aflmmqmsmmmL%mﬂ%"lummmuaanaamnNa"l,u
UNTUALNAAILANNIFTLIASYIBILLANILTE uanmnuumunemsﬁmn (citric acid) nARlAELIEe
51 Asperglllus niger °l°mﬂn°lumﬁzn.|mn'ﬁmﬁmmawaumﬂ"lucmmnmmmn — wa by
nszilas dn — waldauwia



A

iv) Glutanic acid

@ Produced from ammo acid by certain species of
Micrococcus, Arthrobacter and Brevibacterium.

@ Is used in food supplement for human and animals,
and its sodium salt (monosodium glutamate) is
utilized in food preparation.

Brevibacterium

ii) Lactic acid

@ A compound employed to preserve foods, finish
fabrics

@ Lactic acid is commonly produced by bacterial
activity on the whey portion of milk.

@ Microorganism involved in this organic compound:
Lactobulgaricus
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The ET Process plant in
Fresno, CA, owned by
Cottonwood Creek
‘ Biosystems, takes in
| 7
1

L l-" e 1 ! lankered grease and food
il el . F processing wastes and
e ~  generates single cell
—_—— . protein and dischargeable
>y water.

Sample of the single cell
protein biosolids after the
drum dryer.

SINGLE CELL PROTEIN

Microbial produced protein, also named single-cell protein (SCP), was in focus and many
different microbial sources were investigated.

SCP have several advantages, compared
with conventional farming:

* Rapid succession of generations;
« Easily modifiable genetically;

* High protein content of 43-85%dry
mass;

* Broad spectrum of original raw
material used for the production, which
also includes waste products; \

* Production not depending on climate on
determinable amount;

10th Feb 2012 Greta Dalle Luche
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PROBIOTIC FOOD

miso soup soy tempe sourdough bread

www.shutterstock.com - 1139669495
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