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Abstract

Fermentation is a biological process that has been used since ancient times to produce food
products with long shelf life and high sensory properties. The majority of fermented foods
can be stored at ambient temperatures as various fermentation processes boost the nutritional
content or the capacity to digest food into basic simple molecules. Bioreactors of different
types have become more popular in biological sciences and biotechnologies, which has
reinforced the need for innovative engineering designs as well as the development of
bioreactor research and technology. The use of computers to control the fermentation
processes is a significant step forward in the evolution of bioreactors, which have become
extremely durable and efficient. However, a fermenter is an equipment supposed to provide
the optimum conditions for the growth of organisms that are employed in the fermentation
process of a variety of products, such as alcoholic beverages, enzymes, antibiotics, organic
acids, vaccines, and hormones. Moreover, pH, temperature, fluid velocity, stirring and
mixing speed, aeration, cooling, heating, and feeding rates are all variables that must be
monitored and regulated during the fermentation process.
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History description
7000 BC An ancient Chinese civilization made an alcoholic drink similar to beer
called (kui), made from rice, honey, grapes and hawthorn.
4300 BC A recipe for making beer found on clay tablets dating back to the ancient

Babylonian civilization, it is interesting that most of the beer makers were
women, and it was a field of work that enjoyed a lot of respect and was
determined by the protection of God

32000-3500 BC | The ancient Egyptians used molds to ferment bread and make beer, which
was the most common ingredient in their meals. The Egyptians also made
fermented dairy products, such as cheese, yogurt, and butter.

2000 BC The first texts of how to pickle cucumbers were found in the Middle East
1500 The ancient Babylonians developed techniques for preserving sausages
300 Fermentation of vegetables was widespread in ancient China
200 Brewing tea is believed to have appeared in China. The name (kombucha)

came from Japan later in 400 AD

500-1000 AD Extensive development of the legume fermentation process. Examples of
finished products are miso, dosa and sake

Ross et al. (2002)5, Prajapati and Nair (2003)6

www.hniournal.net (1) 23211 (3) Aaal)  Amall g Al aglal) Alaa 2022 H Ghsiia gde g gl g Jily 263 | Anda



HNSJ Volume 3. Issue 1 ) padal) dslia jghaig gadil)

(Gsaad Joliall) adall
(Aaganll 8 Sailly Hhadl dapay culiilly cdagedl) o Slaall (Ko Al Cije Glas sley oo Bl
Al Al sl de je (e (I G palatidly pedil) ddae ilatie Jaly Cipaill riaas
LA 4 axdnes Slea g0y paddl) cilelin 3 (olatl) Z D il andiey . Lelatie aa B3gagall
Gl Ao il axdiang . Aol Al (63 ite 2l Liagiial) Aadl) il Jalusgly cilasiiY) ol 4aal)
A(8) @y Y Loy cllaall dalleny yadilly ,3Y) dlalea 8w
t i adal) )
Coall Pl oSlg hyuadll Y (15820 e S0 anall 50 i Jsf (1944) ale (9) pasiad

e Cueng O] z Y Bade (1918-1914) glopl cpis ed Slasy alle ol Jo¥) Luallal)
Clyadall olig aaanai (b dawla] clghd M3 & a8 Y Dl o aiail)l Cagyl il dual
fy Y] PIa dddee gk Gins DR e (K lly Leasiaty clabaally claslly il
Bt Y 1930 ale & Lgysl daws (3 aals Gy Glo B JsY Ailsgl hedall aladi
Y] (e 3K e Bl B elsell Jiae me S Jlohadd O3 e edall OsSug Aasiadl
Cleld cundng iy Jaldl) Jaee 5ab) RS GUDAD pladial & daadl) el 8y L dudial)
OsS wial edall ghas o aleall dgags ccsthaall Q1A clsgl) s ) dlead) 53l L lsgl
ad o allail glpal) sely e (Strauch and Schmidt) Jeas <1934 oo & . Jiludl Lasgll & dalga
peailly clanll Hlaully elall dusell il Jls)

Sle OIS pain uliy Sus duggly Aaine Cag il culuid) g Y penal) g ) A aladial o)
i Letie 1943 ale s (anll 13gd Llins daaan jaadd Beal ki 8 saclud) 8 4L Lgs
osdl) o Galie el pilas (e gl 00 Al z B0 A8IS ye dadadd) Lpanll o dglaall LagSal)
Pimpri (Hindustan Antibiotic Ltd.) & xgll & upi jede Jgl oli) &9 . Gaell et
1950 ole & (Pune
Design of Fermen Qpadall avanal
Al Lcla Gl cdile (Jid) Qi e dwilaie e debil ae Lgal) cOlelal gan dalam
tob Lo (gl Jeladl s o) canng gl Ol ladl) g avacal Aibal) duaxigh gsabae aladiiad
(daeslly LA Jald) cliyatl) (1)
0y ngail (Adlsel) cilpedall) Liggnll (2)

www.hniournal.net (1) 23211 (3) Aaal)  Amall g Al aglal) Alaa 2022 H Ghsiia ede g gl g Jily 204 | Ania



HNSJ Volume 3. Issue 1 ) padal) dslia jghaig gadil)

Loy i) (sinny bdiall jagads dusgilly Jaraally dungand) daag Hlall dajs Jie dalsal) aikasi (3)
celly )
catnall e Lalially ol (4)
(e haiad) Sl / WDIAY Cae (5)
AL Ul e Jgaanlly (3ol ciliband) Ll 5igaaeSl Bgal ae daall cihadial) gas 23y L sale
g il Alary - lell "l dalis’ Beld pedall aaa (e £25-20 G cale IS el ) L
sy el dolee (o Gaplly ol e 1liel DuS BEA) cheddl) apenmi ity Lduselly 55 )l
oaniy e lia dagall dustyal) Msall (gpon Gald3s (Sen sai Jedl g Gy Lgaal) COMeliall psenss
(10,11) clobanll poany oSl Alggas

Cilgas! By g ydally 22 delia (b deodiaal Epaal) Leliall juaddl) Gl Chay (Say

Jnead daayla ) Dl Caialy cdogead) D lelaad) LY dlsall agas Byl e adiay jedill cildee (uld

(eisall ¢ paiesall and cciladd) ) il edal

(@la) [ dadye of 5 WA) ) acdtd datiall salad) dagda ) ol

(bl Al cpads ol 8ypanall Jilgaal) padt) M peis Uil & pedil 5alal Bl Alal) I Ui
e Aaite £y YD Aalh gl Basly 40y AD Jlexid s Cags

(Sme s ¢ SlSae) ool Jelidll b jesal) dlge Jala Ayl s

Cilalaally ¢slsgll (e AL HLaS] Luinall (Ailgll) gt CaanSY) il e lalaie) Chaagll OIS 13 W

(12) sl

Whe & Lkl Gacay dupns (5 (& s by ) el ddee ) (gall Jelial das s 0
AN sl iy pedall elialy pailiad asd Jedy 1385 . jedil dilee Cigylag clalae) JS Giges
Mgall ol SUACy Aaitall Alalall (55l gy Ailually duygpeall Juidall Cadl&s gty Cilung A4V
(13) Lplaiiad 4lSals 452 5l
Jhug cauly Blas Ao sydiiall Chyeddll (8 Lagady &l 5US dandl () jaeds s JS #lag
O Aae JSI Gstlaall Jlal) alyy CallSll a¥) ol Gl a0 pedil) Dlee Y il liaal
(12) chasall alyf d8la el Jladl) dsrill e manail) cciigl Gudi b .z ) Jalye

www.hniournal.net (1) 23211 (3) Aaal)  Amall g Al aglal) Alaa 2022 H Ghsiia g3 g gl g Jily 205 | Anda

> NV B SO R



HNSJ Volume 3. Issue 1 ) padal) dslia jghaig gadil)

TYPES OF FERMENTATION PROCESSES oeadll) clilas &\y\
Submerged Cultivation 8y gaia ds)) 3l

Y Gk o ALK pladdl et dgad)l cBlelidl B dug Sl WAL 5sanall del)3l)
G e liall 4l eDleladl pladind g jedall il Rl et sasall dlle il clatiall
S ARl Al GBS (pe ddbide pled daaiil jaiall gl el dad g ciladall ala e Lebads 2
b A8 Dl GBS §yganall dely U Adbiddl) i) ) ol laiiall (e dauly desane AT
o pg lgie J dndsaill Gigaally Slsdlly chaall (o egall Jadidy Slagh digall cOlelidl
AL Tl 8 ) ClEE jeiaall g aiell 4ad gl cladall alaty del; 30 Abal) @l gl
(14) 4813 clebuall cilatie ¢y Al plgil 2l b deddional)
Batch Cultivation dady dc )

Sy gl Jelaall )~y cilidealy Jacsl) dilia) 4 oy Ll Lol iy culadall daaylay de), 3l
sl Gylas gl (gpoal) Jelaal) b o)) dacg pas of (6l atill By B daaa Cagpl ot Qi
[ Apmaall Jlladll 23355 Jaee (alidd) G depiall aas 8 Spnall liai) Gians ¢ Glae) del))
S/ elsell Jaa) sl clisall 3T iyl e g agllaall (ssiuall vie Jung yugl) Al e Laliall dpac )
Jenll aaa Jlaa) ) Al Bral) Lgiadl Bl Sale clysnll sda Jalad oy ¢ ple 0S8 o) Langll b
i Javgy eoleall yedall o) Jeliall malh 5y cculadal) Ayl deh Ay b ale (gl delial
(16),(15) -Aatre Cagylars doall LAY (o Cagyae 220 (gymn il 2810 jealial) gaea o (gylal

el S iy (W5 ¢(17) dbas U (S paill Jinie G gaills madhil) ey LA Tas

@ Ly dalye
VI cia) Aalll e dhis DAY o e ai)l) o) ghinall e "dlled je" daje b Bl dls
Dlgial ol gl A 585 & 5uS @lalyy 6 Laadl oy suaall Bl ae L) iienl A L)
uld IS8 AU Alsye ol g L QISQY) S8 ekl 138 juali Gt (il Gdas ) Jans)
090 remd) ol (S50 Uy il Jacsy ciligay danglaanadll L@llag G A WDAY S
(W paay Hhall dajag daganll dajag dalkll
(Bl daad Ay g dugaal) ABKH 5€5) WAL ayall HSEIL Saan ((eainleslll gaill) L) Al sl
2938 Jgag a2 agylh b 8 Jacll ddaall sail) Jaedl ) 2l Sobew sAlg el dana gad Jarag
(saill Uit angy Wy ¢80 e 52gn90 ASIY yaliall muen oY 13gan el saill Jane . sall e

www.hniournal.net (1) 23211 (3) Aaal)  Amall g Al aglal) Alaa 2022 H Ghsiia g3 g gl g Jily 200 | Ania



HNSJ Volume 3. Issue 1 ) padal) dslia jghaig gadil)

oa¥) Glatie z ) Jaee gliply d8lally (s0)SU jaaad g Dlgiul &5 caleslll shall dulgs g
s yall ) JEY)y sl gaill Jaea 8 ooy (aliad) ) gag sls AdIl yaliall Sas adsY)
(Al

Tobs 0S5 o Alsjall o8 g cdillally O9)S) (e Al @Dlgialy gaill 355 Aol Asjall Suan
Dlai Ciladdl) aiag (A (@hedall) Lebiall Lgall cleliall abae dinds S gl () clati
ol deladdl edas Z V) davs aS5) & Slshall (e dae cledll dglee Jodi Laglenl) o2 Akl
5eliSl) gl L (A Candanll dalail) clyedall Caudatiy giial) aang del) g paihilly 43l b asiailly
gea) Al e clshall puen QB Gang e el daylasg Augll) () clatie IS 21 8 Al
e 5abjs Lali) Guealy wiiall 33 (e dle Jaes Gatady o(Aehl sliuly Sl 5l cilgladl)
sall 13sia) e My Sl mall gah f5 bl diph G Dle o @l L Sled gl
A pal) claiie sl (Rl digal) ABSH Gl jilad) gl ABSH Z Y else ekl
) () clatie z ) Alls b L (LU Gasla sl cebiind) (anls ccblal) (adls (JgitY))
Dvas 055 L Bley sy Sl e el Goboge) el gall Aage el
A gasl g pall Y Lgalasiad (Sasg priall dali) o) aiat) LAY dla e ALa) wng (L sl
axdiusal) gumnll (alaal (s agslly gubally (Sansl) Jia Sylaiall dungyl) cilag pially 2ully 5,ull)
il alaa) g () @il mals fie Aldla 2S5l CliaesaS L) E518) clelial) b
L) Jie bl i agageal) Lalal clabislal) Jie ZgSill e Lardioall LndY) (aleally

Fed—Batch Cultivation Bpalional) duds Ay hal)

Aabre Ayl il o JST ol peaic dilial 4 2 mgite dnd Ll 400080 cleddl) Ayl i
PDla iy (goen) Jelaall 8 daugll aan ) (g (2l ially Lalia¥) ae (gouall Jeliall ) dan sy
H(16) oo &1l L0 At I Lhally gl 120
el Gl 5 Al A0l ()
S 55 e iy Ble lly il daeS Balyy by el WD &S gaas e sl (o)

el 55 ae Ligaall
cbdiall A guaall dlabuad) 2Ly 3ok g aliy) A e e 50l (7)

tleie by cllaall ans & ke IS Gladal) alas aadiey

www.hniournal.net (1) 23211 (3) Aaal)  Amall g Al aglal) Alaa 2022 H Ghsiia gde g gl g Jily 207 | Anda



HNSJ Volume 3. Issue 1 ) padal) dslia jghaig gadil)

S5 il Gl oo A o3 o cliall Kyt Al aadll Gigan o) dangl) Jait adgiall (e -1
clady e Al ddee 3 dal) e Gl £33 e siie bl ping & Lacgl (g "0l

) 4l Jeagi o 4xig Le g (sSolall e Adlle S Attt 5008l ilarys) asd) Crabtree k-2
Slaall danlyy JoliY) z Wl e palaal) (Say chassgll o) 83l dpanyll L33l 50k e (1966 oS
Ailsgl) Cigylall Jlaxind 3k (e

dacssll o) 3xl) 3k (o iy adipe sai Jane o Bliadl (Sarg Digllae Lllal) DAY 486S (5 -3

aaall Alaladl BLaY) b e (gl S Jaall abn (Ko aiie g Jaes a3 iy 4
NGHEXEON

Gl o oSas (0l 5 OpaSes z ] JEa dam o) ghin) daws b Adle dag)l zlul adsi—5
Moy Tl Gty a1 g alal) (Sl e

) a8ally (oSl tiag Huadd 3$5e JslaeS L) (ggual) Jelial) ) Jacsll 28LiaY Gyl (e el llia
Jaad gaal) SLEAY) e of e (0AY) A3 pualiall ) &LaYL s o (g dausS
Y Laglords (golal) sall Jaes ,Ast sl Saldll Z U5 pedall DS (e el M clidaadly dp0l)
o Anilal)l Cladlind) Gag . wS as (o3l Jaugll cilisay ehab Al o) oSa il (usSs Janag
f R Chadall 4p0as

Josll il ye ) adwiall adall 33,k o Lghibas iy Al cdadaiiall 432l -1

O dugall B 585 p V) Jaeay Sl sl By dasead) danyy Sl GaasY) S5 -2
Gla e Al JgitiYls 5aal Bued Y 4B dnlie¥) el 4ud il Gllee Cilajfio
Jio clsSal Bla gl e leall g ) el byl b Ll ddadiad S sdlly cal
LA s ¢ ileanl] of A gall g yiiall

¢ Ciinag ¢ hgras JSE e g o ally (Saccharomyces cerevisiae) Al 5 =3

b Al samgl) Ll 8 Bpeddl Z L) L Gamall jeds o sk Whed a5 doysdll digaall ABSY —4
Ligaall AN (0 lle dalws) I (535 e S. cerevisiae I wamll jlgall Ol

Bad LY nsl) ) 53 8:5) d5my (B Autlsel) Caglall s Jilial) (s o el LBl =5
(bl augie 3805 A aSanll oo SLall by Gl o hnedd) p U] (8 Al ddad) L 5lald)
Gl aadies Al L3l Gyla e waal) gk &5 Wl L Aupatl bl e Bl adiey oIS (g3

www.hniournal.net (1) 23211 (3) Aaal)  Amall g Al aglal) Alaa 2022 H Ghsiia g3 g gl g Jily 268 | Ania



HNSJ Volume 3. Issue 1 ) padal) dslia jghaig gadil)

Continuous Cultivation 8 yaiual)
Jelaall 1) 5paisng Adbne donyle A03Y yoaliall dilia) 4 o Bgike Glai Spaiosal diylall Jiy

Culh 5a Jaugll ana (gl gl uin b (Laslll slgally AN o (gging (s3) giall A1) sy ¢(gganl)
«chemostat 1 CahaS spciud) diyhal) plasial fiy (olal) (e S 6 Culill L3N Jaee e
Gl g DA (e 4 KSail) 2y Caeddl) Jaee gl Mg LAl daaa s Jane lgliang
zl Akl e i QB sae Judn S 43 ) Byl Slleall e glsil 2smg e p il e cBaaall
o5 Aglee 4l o el el Caiped i Cus ARl dall Gl Lariis I DY) Sl o133
(21) b aaits Janas ST 51 2nly (gmn Jeolian (B
Cpadal) Jdly aramal
Azl &5 (¥l Gans s 511 500000 ) Al Geda) e i1 271 e Shadall aas o
by @llling . lehnds 245 dulaall o padivall jadall paa adiay - Al gale 1.2 ) deat Cyedia
pats Sarg ALl Aug Kaall yaddll cllee e dueliall clatial alaafs () sedall s cps
Clanall o Jalal) Al dU aadil Bjeal e Al gglly AdsaM) ¢ pfianathy (i ] daeliall il yadial)
ST Cana Ailsgll predil Beal il cpa 8 pedil) Dlae ol salgiall lad) Al elituly dalal)
Grand e Jens o my Lgall e laall aal) paecaill L(22) Zassliall diggally Lalsl (jlacal Moais
Lansling Alad dinyharg 83sall Adle cilatia e Joanll Jal o Slaglaall daa (e Gaailly cdaluy)
b Sl lgle Cujaly G saiea dawvia dage Ligall cOleliall praas GIS a1l L[23] A8l G (e
Jasd Bl Cagylal 3 Lgsadag (5355 Augeall cDlelial) 8 4280 dpall ) A ganl) Ala) daigl)
lolatial Lgaliily 43 dal) QY sar ity 38 (lld pay ALl Qs ans dgagng SIS 220
Ll Chldl 58555 Hlall dapdy bdrall 585 @lly (8 L Al Qag)lally adsan JSus disejall
S bl o 2yl Bea) aadies L ggaall deliall Ja1s Liagenll dayas (Hsel aedall CpansY) dald)
Ala 8 Lalal) dphall cVabuad) sasin) Lad o€as pmedill Javg Bl daps Glo Lliall LS
uU dglladll Bl Cagylall e sl aumgs ol Joliall apacal adiay 5hall Ul el
delaall 55 of g 2 LY aaay ciiall Basay cAugeyall Baldll Z il e dadal) dall sl 5y,
(23] sl piass oaslond) delil b Jledl) (g5nll

dady Gl ) jaine IS A8 pealiall dilia) &5 (A13a)) Aaadl) Al Jead ) edill B)ga)
) ddlialy dacssll mg pagll a8 Jiaed i Cas ¢ padil) dalee e ilaiely jpedall Llay 8 Baaly
by A CpnesY) S elogl) Aila) ans Alsell aedil Beal B CpmesY) daliy dlelid)

www.hniournal.net (1) 23211 (3) Aaal)  Amall g Al aglal) Alaa 2022 H Ghsiia g3 g gl g Jily 209 | Ania



HNSJ Volume 3. Issue 1 ) padal) dslia jghaig gadil)
el Jasg Bl 8 el 3 sae Lol cile il aelds el A Cpne€o¥) danss B0l Il
A pealiall Bls 3 cuaeSoY) i ae by o lsell el (B GaSl asl B (e paliills
(hlaad) 8 WSatll Bgaly aiail) Jie gl COleliall Clia ity Lilaie jpeddll o Lliall
Loy sl i Clehals cdanla) Clidasll ae @8y chalally aulanll Glagy sl Genlially oLl
Dby bl Al edl) aveea s o) g [24] aeall Gl el bl dalse celly )
alia iy elatiall Culia slany (Cplio clijady duggy cally lagly (Ka Toulia daina By ks
dpcliall il lblee alire oY Bl o jedall precad J8 lie¥) 8 lgaay cian a1 dalse lla

b WS s (1dSal) adgar Jloa yede ol 8 Al
BYCON PV

Aaina Ayl jedil) dlee 25 Sarg Dbally Jaal) Sleba) JB 03505 dik jedall pos paisy
Oe Oless lia v Galitiadl 83le (s gsiany alal sadall Jalal) mlacdl A0 deiald Cag )l b
G lalis Lol slaslly jednll dilec 520l die Jgew 3 g ladl alasial) Juads Jo¥1 gsill 8 il yadall
faall aglaall Vel ardiey G oilly coplaall eha) sl haddl 8 dleiedl Sl Sl
Clyedall 038 . ClSeVL sha¥) aad Sig o jedall Jala Jelill Gasd Jgadl (g Ao liall (aleS
Gl e pedill QAY b Taall agliall sill adien cam 60 Moa Lk a1l 13a spiea doyidal)
[25] ke il 2 . STl Jaicall daglie o 8,08l Lol duc s 038 . al

www.hniournal.net (1) 23211 (3) Aaal)  Amall g Al aglal) Alaa 2022 H Ghsiia ede g gl g Jily 270 | Anda



HNSJ Volume 3. Issue 1

) padal) dslia jghaig gadil)

! pH  |=—pH CONTROLLER

STEAM —»
<«————— ACID-BASE
STERLE RESERVOIR AND
PUMP
VIEWING
PORT
/,\ <—FILTER
s — - yExHausT
V\7’ - L"'-\
i}
IMPELLER
° COOLING
= WATER
o o ouT
COOLING U
- g c. N CULTURE
° 2 o BROTH
COOUNG =
WATER IN SPARGER
— — (HIGH PRESSURE
AIR)
<—— STERILE AIR
VALVE .
HARVEST

FIG. 39.1. An lndustrial aerobic fermantor (internal view)

Ay Cpdudl) daghiia .2

O il (& phall dapy o Bliall 2 L 5EY )y dpeaall cbal) Llis cu jedall b Ball man
Hhall gl Lalall clald) ol 5l oKaall sgal) aladind 2 LaUaill e 5lall Al ol dile) 5a)k
Ot Dl e Aagiie oSl Bras e ggind 58BN Bl ABY ¢Sl i alasial 2 Leiy
dalss o5 phall ) O Balls placdl dudaxs ) (o3l (g3l aaall jglas @313 . iliasl G 8ypeana

[26]42:83 8)5m19 8 all Aayn Ao Jaliall 5Ll lall g among cdalalal) il

R 3

oda af Ll e led Alaie ddee Jalen (e sSTs Ausgil) 553 pansil Silalgall (35S5 aleall aia
el Qulsa e Glig ySaall gai & () Salsal

www.hniournal.net

LAl 4

POl Giag djailly jedall GlisSe cliall ()5 i e o
AL el 3l day lisSa e S el 2 (1)

Fg Saall WIAN Jgemg cliyaall Gy dinylal o3gng « Jladl Jacogll cilig<a pa dng Saal) LAY e (2)

(1) 32 (3) sl Lapdall g Auileady) aglall Alaa

2022 shh g NS g o) g Jilg

271 | dnia |



https://www.biologydiscussion.com/wp-content/uploads/2016/09/clip_image004-101.jpg

HNSJ Volume 3. Issue 1 ) padal) dslia jghaig gadil)

s e ST ) dals s cdlishl) cyedall i jedal) aaas o sedall 3 IDAN algag ans 2
3/1 DAY 5s&5 o oy Aliall Lalil e L ilS dusgig Lals e Jgumnll (5)5 el (1o IS 13 2alg
o edall BaclE (358 Lifiall lyadall Sl (pa

il gl oo Galaiall sl Javsll (8 A Soall LOAN (galety Janssll @il DAY aadis
G padied Bdiall lelial L jadil) Jauy 8 S Jabay dabeall cliially Bgad) e Slelal a5
LKAl Al i) dlade 4 e o (g e Gl JEl) el e Lgdiad dg clyedall
Cleli ) 5l ologll Clelid sl cbloall gai elogll dably Jawd) (A duyias elsgl) s agE
126] ) dacss 8 LY Jgew sral
rdaggdl) a3 .5

OineSoY) iy eliall Lggall AU g Lllall dug Saall ZEESI (63 jedal) slial aal anl g8 Liggnl Al
a3l (g9 peall (sa I Lol ALty Lall IS anbiag 53y pedall & A3 Jiall dolead 3K
gl elail pnen (8 CaasY) Jilgs dunliall L) laval dua dsg it aladiuly dleade cillalial

sl akis g plel A lasiad 2y
il gl e zliga e sley b aaiing 2l zlagl) sl chabuadl e (S 1 aln il

aia s 4 ALY ol 130 hasid) oty Wi zgide sl zgiie aaly Casal (e (5 Al (i
Asgill pewi ) 3sanl) 5308 Jind Cilaid e (3latg Cisaa 3sae Gub o elsell Jaw tclelilll s

[26] sesall cloy A sua Liggi Jig 4ild cdadall 8 clyeall (e damy abiandi o Ledie (g3lg DAY s

Hlac (AL 05 L Bale .« jpedill b dawliall sl Glacal (pliadic disgs GHlea plasind a cdlld aag

3 elogll sf) UL adaal clogl) LIS e e dagh ol didea dila 8 CsB (e Alulu e
Bsiall Clelall (e dlade JS5 e peddll ) elsel) daay Jle Jaia cand pedall I (GanesYL
[26] Bl ey all Jausg & sl
Ll B .6

aelsill [ alea¥ly L13a) jaalial)l 28l lgaladind 2b . osSibidl (e desican il e )le Aodall 2l
[26] Lgbla] o ol Al U8 adgall b asiedll ela] a . jedall b
5sell asadl 7

Sl 2 gl Gl ele gl 8 8ot (ggine B Camy Can yedal L degall el sl s
e oslees JBa) b ¢ gadall (8 5se)ll 5auS Bamgg 592yl aSag Hladiid Bang ((pdiaag Aaudsy 852

www.hniournal.net (1) 23211 (3) Aaal)  Amall g Al aglal) Alaa 2022 H Ghsiia gde g gl g Jily 272 | Anda



HNSJ Volume 3. Issue 1 ) padal) dslia jghaig gadil)

o 852l alias DUl atwwg ddcadl) andm ) Ll s gag B e LSy Al ¢ uaal)
126] 352 sl i
(sl .8

B sl BlUS Gawaty Aalall (68 aidd alaa¥) pues e Cheddll G alsal) gy 4 L sale
[26] ohaalls Geled s iy hyadal) jlhd jde s layhl il daes Lihd e e
clalaall .9

Glabeall (g glsil Gt Jon llia Lelegll & Bl ASa b oSl jadad) 8 cilebeall ardis

Ay X labaal) . Jalall alacally ¢(g S placally bl alaas a1 B alaa A cdariinndl)
ol aadien g abail) gyl Aaaalio Caed LN Cilalaca L Gaal) alani Y LIS Aalal) ()2 S dauslic
[26] asial) Allad duclio g SI) cilalasall . (niiia Jatin cond Jasd Al 5l laall <

oY cleaa .10

e Blaall 2y ccllacall 038 saelay dnicall i Jand by elsgll pracs 8 mae GLY plaa
[26] 2l 250n pain Jazal)
;L) Jalsall B asatl) Bigaf .11

e Lalaall b oSsall Ui (1 ritall (139855 gail) Gl Jah Gl (639 puall (1o (6K yad (gl (b
el b ddida Bgal aladial gy gl 3¢ el dulee o ol ddul)l el oSl 35k
LSy dagandl dayg CpansY) S5 Hhall dapd Haiee S5 L oSaall 2 ) Al Jelgal) Jads
[26] ziall 555 Aawest N A8 pealiall Ciligieg WA
ladl)

Abbott, M.S.; Harvey, A.P.; Perez, G.V.; and Theodorou, M.K. ( 2013) Biological
processing in oscillatory baffled reactors: operation, advantages and potential.
Interface focus.3.1, 20120036.

Biddy, M.J., Scarlata, C., and Kinchin, C. (2016) Chemicals from Biomass: A
market
assessment of bioproducts with Near-Term Potential. National Renewable Energy
Laboratory

Biotech Articles, https://www.biotecharticles.com/Biotech-Research-
Article/Design-and-Operational-Key-Factors-of-Bioreactor-1558.html, 2012.

Bodduman, Information creates wealth, https://www.boddunan.com/articles/
education/42-general/1040-construction-of-a-fermenter.html, 2016

w

he

w
1

I
1

www.hniournal.net (1) 23211 (3) Aaal)  Amall g Al aglal) Alaa 2022 H Ghsiia gde g gl g Jily 273 | Anda


https://www.boddunan.com/articles/

HNSJ Volume 3. Issue 1 ) padal) dslia jghaig gadil)

ok

Nk

\l
1

®

(o]
1

Bohley, P. and Frohlich, K. (1997) A prize-winning discovery of 1896: buchner
provides evidence of cell-free fermentation, New Beer in an Old Bottle: Eduard
Buchner and the Growth of Biochemical Knowledge, pp. 43-50, ed.

Borowiak, D., Mis kiewitz, T., Miszczak, W., Cibis, E., and Krzywonos, M.
(2012) A straightforward logistic method for feeding a fed-batch baker’s yeast
culture. Biochem. Eng. J. 60:36-43

Datta, R. and Henry, M. (2006) Lactic acid: recent advances in products, processes
and
technologies-a review. J. Chem. Technol. Biotechnol., 81, 1119-1129,

Fermentation Microbiology and BiotechnologyThird Edition. (2011) illustrated,
revised ed. CRC Press;

Granchi, C. Bertini, S. Macchia M. and Minutolo, F. (2010) Bentham Science
Publishers Ltd. Inhibitors of Lactate Dehydrogenase Isoforms and their
Therapeutic Potentials, Current Medicinal Chemistry, 672-697.

10- Ingledew, W.M.M. and Lin, Y.-H. (2011) Ethanol from starch-based feedstocks. In

Comprehensive Biotechnology (2nd ed.), eds. M. Moo-Young, M. Butler, and C.
Webb et al., 37-49. Amsterdam: Elsevier B.V.

11- Inui M, Martello G. and Piccolo, S. (2010) MicroRNA control of signal

transduction. Nat Rev Mol Cell Biol 11:252-263.

12- Inui, M., Vertes, A. A. and Yukawa, H. (2010) Advanced fermentation

technologies, in:Biomass to biofuels, (Eds.),311-330. Oxford, UK: Blackwell
Publishing, Ltd.

13- Monod, J. 1949. The growth of bacterial cultures. Annu. Rev. Microbiol. 3: 371-

394,

14- Pelczar, M. J; Chan, E.C.S. and Krieg, N. R. (2010). Microbiology:Application

Based Approach. Tata McGraw-Hill Education. p. 5. ISBN 9780070151475.

15- Prajapati, J.B. and B.M. Nair. (2003). The history of fermented foods. pp. 1-25.

In: Farnworth, E.R. (ed.). Fermented Functional Foods. CRC Press, Boca Raton,
New York, London, Washington DC.

16- Prajapati, J.B. and Nair B.M. (2003) The history of fermented foods. pp. 1-25. In:

Farnworth, E.R. (ed.). Fermented Functional Foods. CRC Press, Boca Raton, New
York, London, Washington DC

17- Joshi, R. Sharma V. and Kuila A.*(2018) Fermentation Technology:Current Status

and Future Prospects Principles and Applications of Fermentation Technology,(3—
13) © Scrivener Publishing LLC

18- Ross, R.P., Morgan S. and Hill. C. (2002) Preservation and fermentation: past,

present and future. International Journal of Food Microbiology 79: 3-16.

19- Ross, R.P., Morgan S. and Hill. C. (2002) Preservation and fermentation: past,

present and future. International Journal of Food Microbiology 79: 3-16.

www.hniournal.net (1) 23211 (3) Aaal)  Amall g Al aglal) Alaa 2022 H Ghsiia ede g gl gu Jily 274 | Ania


https://en.wikipedia.org/wiki/ISBN_(identifier)
https://en.wikipedia.org/wiki/Special:BookSources/9780070151475

HNSJ Volume 3. Issue 1 ) padal) dslia jghaig gadil)

20- Singh, J., Kaushik, N., and Biswas, S. (2014) Bioreactors — technology & design
analysis. Sci. tech. J., 1, 28-36.

21- Singh, J., Kaushik, N., Biswas, S., Bioreactors — technology & design analysis.
Sci. tech. J., 1, 28-36, 2014.

22- Strauch & Schmidt (1932) German patent 552,241. Cited by De Becze G &
Liebmann AJ (1944)

23- Vishwajeet, G.; Anil, P.; Shubham, J.; Poorva, S.; Akshay, B.; Akshay, J. and
Navnidhi, C. (2018) Designing of Fermenter and its utilization in food industries.,
Preprints (www.preprints.org)

24- Williams, J.A. (2002) Keys to Bioreactor Selection, CEP Magazine. Google
Scholar. 2007,, 34-41

25- Sharma, K.R.,(2012) Design and operational key factors of bioreactor. Biotech
Articles.

26- Bueno, E.M.; Bilgen, B.; Carrier, R.L.; Barabino, G.A.(2004) Increased rate of
chondrocyte aggregation in a wavy-walled bioreactor. Biotechnology and
bioengineering. 88,767-77.

27- Li, X, Xu, Q., Wang, Y., Chen, F., and He, J. (2016). Development of a new
miniaturized bioreactor for axon stretch growth. J. Integr. Neurosci. 15, 365— 380.
doi: 10.1142/s0219635216500230.

28- Pirasaci, T., Manisali, A. Y., Dogaris, I., Philippidis, G., and Sunol, A. K. (2017).
Hydrodynamic design of an enclosed Horizontal BioReactor (HBR) for algae
cultivation. Algal. Res. 28, 57-65. doi:10.1016/j.algal.2017.10.009.

29- Zhuo, M., Abass, O. K., and Zhang, K. (2018). New insights into the treatment of
real N,N-dimethylacetamide contaminated wastewater using a membrane
bioreactor and its membrane fouling implications. RSC Adv. 8, 12799-12807. doi:
10.1039/c8ra01657g.

30- Christoffersson, J., and Mandenius, C. F. (2019). Using a microfluidic device for
culture and drug toxicity testing of 3D cells. Methods Mol. Biol. 1994, 235-241.
doi: 10.1007/978-1-4939-9477-9 22.

31- Jagani*, H., Hebbar, K. Sagar S. Gang, P., Raj, V. Raghu, Chandrashekhar H. and
J. Venkata Rao.(2010) Pharmacologyonline 1: 261-301

32- Gueguim-Kana E.B., Oloke J.K., and Lateef, A. ( 2002). Advanced control of
fermentation processes. Res. Commun. Microbiol. (In press).

www.hniournal.net (1) 23211 (3) Aaal)  Amall g Al aglal) Alaa 2022 H Ghsiia 3o g g Jily 275 | Anda



