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BEMEHETEA
HBIE AL 4FEE SR (2025/8~)
EXBHMATEARREE
BNEEXBERMEEMERREREHEE 401AE
EEE: 02-33661502
{E%8: kecheng@ntu.edu.tw

SE:

Bt ZEFEBMNMNIKRBEXEMIERZR (2010)
B+ BN EEK2MAEE AL 2IAT (2005)
2+ ETSEERBEXCBEREEREM (2001)

FEREE:

BEREXLBEERIEER

% Rutgers KBRS E2RIEEE (2016/6~8)
BEIBRERERINER
BEERERRDERENER

AR #5ERSR R

BB M EHE2RE (IAFoST Fellow) Bt
BERNE2ERIEBES
BEEMRENSREIRBES
BERELBEE 1060 FEBMEEEA
REREERDE 2022 HFHISMPREEEA
BEBRREHEE 2019 RREMARLBIEEREA
ELSEVIER Top 2% £ EKIER AT EE (2020~2025)
RS 11 EEHERTREEENEEREFTEEFREEA
EREREME 2023 BeikEhE T E 2 M HE
EXBEF FLMERE

ER=mEIE

= BREERRREBEERE:

HRAFEAZIERNEME. FERCFEAHARBRRARZ, ERREINFSIERERN—RIR
BREHMCER BNMERBEHEATEENHFERREERMZH—NAEER BEFEHAREE
MEBEZREEFEZFERBEHRRRBY 2 EDEEMER, MAARZEBANHETEEZ, H
MEBERERELE? HEMECRERBREES S SRUETCHEEMEERR LT, MiE.
mEEREBIHEF,

» ARG EEREENE:

BAEAEXHTEHLUER, SEEERABAELEEFERVBG. IEEEZERERY, Ed 0%
JEEZ (resveratrol) HIERFREBIREHZIER, R D EHRES R, TERFEAREL. ERE. i X,
TEFASE —BUMERIR. TR IR MBI EHF , AERE 2R EEANAEEL KA. HhiHEaEngn) Bt
BUEHEHNETRAREE.
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= ERECHEARNER:

EER, AYMEMAREECRSEVEE. VBT, EYAIRKER RS, st SOk
MR BREARFHEETZEEMHERN, AEREVAMERBTEEMNME MR, 1
foaming BC, "I B @M TIEEH, RANERES, REEAHEYRRES OEMRE, FEHERERFE
FREHERANTREGOREMFNHTAEM, AR EEMERER.

= REREERFARE:

RFHEET, BEMBEAN, T c AARBE—EZA, £2025 F, SEERUKESEHLE, Fit, 7
RHARERERRMORERAD, BREFELRFRIBAKESR, AT EEIRNEENEEEE,
FAREFEBRAEUREEERLRM, NE5ER BEFHRRERERANBZEMIEREE
mn, MdETREESEMETHEFES FETE.

Y RERBE AR

AYRESAMEYBEEAECERETIR FTRAMEVAMFEZERRETETR. SHEFEMEYE
TEYRER ZREHRRFZ AEYMIREECEEZETFE, ANRENRHETEAMEYNEE. BE
HEMESFIEMENCEE ETEYRERFARERE, UWHRSERENAKE, T HETRE
ZHMAEMEERR, ETEMERETM, LUBRERME 2 EREMEEAFEAME,

EEHR (2024-2026)

1. Lin, SP, Yi, TK, Kao, YF, Tu, MC, Hsieh, CC, Shen, SC, Chou, YC, Lu, JJ, Santoso, SP, Chai, HJ,
Cheng, KC*. 2026. Dextran-altered foaming bacterial cellulose with Botryocladia leptopoda extract in
a wound-dressing application. Infernational Journal of Biological Macromolecules. 348:150838.

2. Lu,JJ’, Cheng, KC®, Khumsupan, D, Hsieh, CC, Hsieh, CW, Santoso, SP, Angkawijaya, AE, Kuo,
HC*. 2026. Proteomic profiling of Monascus-fermented djulis (Chenopodium formosanum) identifies
ACE-inhibitory peptides through integrated in silico and in vitro approaches. F'ood Chemistry,
500:147474.

3.  Khumsupan, D, Lin, SC, Huang, YC, Chen, CM, Chi, HW, Jantama, K, Lin, HW*, Cheng, KC*. 2025.
Creating a robust and reusable cell immobilization system for bioethanol production by thermotolerant
yeast using 3D printing and soybean waste. Industrial Crops & Products, 224:120434.

4. Lin, SP, Hong, L, Hsieh, CC, Lin, YH, Chou, YC, Santoso, SP, Hsieh, CW, Tsai, TY, Cheng, KC*.
2024. In situ modification of foaming bacterial cellulose with chitosan and its application to active food
packaging. International Journal of Biological Macromolecules. 279(3), 135114

5. Huang, YC, Khumsupan, D, Lin, SP, Santoso, SP, Hsu, HY, Cheng, KC*. 2024. Production of
Bacterial cellulose (BC)/nisin composite with enhanced antibacterial and mechanical properties through
co-cultivation of Komagataeibacter xylinum and Lactococcus lactis subsp. Lactis. International
Journal of Biological Macromolecules. 258(2):128977.

Visit our lab!!!
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BARE ZEXENHIT (2021/8~)
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BT :02-3366-3366#27272

Email: cpwchou@ntu.edu.tw
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21 FZBUaRBIDEE R (2008)
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EEEEEHEMIIRBOEEZFER BT (2019~2022/2)
EXEFEEEHEMNIIRBOEEZFER BIEHIR (2014~2019)
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1. BOERBITS

BB ERE L L RIS, ARRENEBBAENMEBET D FHRE
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BT A2 EmEE GEFNESHBEE TANEE BMRRETE, USER
T E3% REERF RN AR,
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ARARERD—ARTHMRENAF DB 2 BRERE, RS MER, FEH,
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3. ABENAFE _ _
AEBEREE FASHBUBEARR I SRNASE SHETEEAS
hEE A SER LB D BRENE DL 2 R E, 558 PILOT 55 BAE
GEE wtROEE, EARE. REENRLERT, BRATRAREST M
REHEOEER. ARNEBEATACYE LREER. HEEERLES,

— . EMI# &
fea D EPERMEERR (EMDHAE, ARREERLUSERBLHEREZ EMI
EEUIRERE FHIE eSS EBET 2242 TG M.,
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BE. RBHERERKBEERFZEMAFEE, B EMI BOREHEER, WigH
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EXBEGHBEMARMR

BREBRIIR 1976 F, AEXEMERBSESEDE —ERBRDEZBIH
R, 70 ERENS BT ESEHFRE HNERHEAT 2 BRIBARY,
BERL SREEERRGASARHEREY BRIREEESS LR
M2 REARIEE AR S, mEARAE HRERE 8RR ENE
., ECES, EEENERELREL RS T, ANEMBARI, AFRE
T E A EIERE,

AT A—BIMER, MAHEMAHEINBINEERESE, 2 aas
REIRIERPEKE M, BEIREES 3,441 F77XK,

1. BIUMREAM 1 E B EAaiEHemmEE. EREHMEAmME =D
ANEFZEHZER,

2. MEERZMERE: —ABRMESITESRE, BEEA=ME MBI
&, —HEEREIITE. R TERRES T E. BER. A2 TE. fE
B (i 57 #T1E (Zeta Potential Analyzer)., [RBEEM A TESF . F—ABERILEER
E BEEEFRMERVEREEBITE. = EXREENE. EHESAkSHE. &X
REEDHESE,

3LHRIERZECLH:(DVIEESWE;QHREERE  Q)RESITE,; OBWE; (5)
BVENE.(0OBRBEERE, () RHEEBTEREEE,

4 ARHENGFTRE  HEHEAETENWHRA E b(EFEH)RE.

5. BEIRR

ATRE L REATSERASR T LR ETHERET B ERARHEA
T ENNEBQE:

e,

TERH, ETEERBECERMESEERER ZERKE,
& AR

HAFBIREE AR 2, URARIERTE, BEIEF & AERA
Egﬁ@?%', BEENEREMEEERE AENEBEMEN AT EE
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B R EMHBEWIRAT

AR OSES A 1 BHEXEI, R 95 DEEBKIBELTIIZE, 103 B4EF
BEETIISEE, BRiHA O MEXLKE EEFET26, AFFEEARESE
B AR THMERAMESEHAREFTHREMME _OO/\EREREHET
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RERBERAE, REEE—REMHEREER, HEBREREELEZRN,
SHEBATZEBEME—SHEARBSEBREREYRIBRNBBHARER,
L& AREYMBAE SO IFrFRZIDRE, SER—EERRMERD
=; BMASIALEEEREERBRMZRRERIG BLEEHEREZNEER
EEEEN, LUEHRENERRAEREER, FiF, BAa4EEXRBHNRERE
AREREUE, BUEESSHRMEANABESEEZ, HiitERBREZRIN
REKRE, AFRIFFEAZIBELE,

HEERERE

BXNBHER: BER2ARRRENEMRZAIERIE,
MEREZEAETHEIERMNEN EH2AB/IEE, THHE. 7. F5RE
AEE, BfRFHNREESD, ERERSE.
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M ERE.
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HBIIRE, 25 AthEARMTEET.
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ERRELE® z
ERREA ERRRTES
& E %28 E — Agricultural Chemical Society of Taiwan | -

FXILRR 1963 %5 A 1 B, [R& A PBIRFIL2E —The Chinese Agricultural
Chemical Society], 22003 £ 6 AR &L ABHI4 T, ABAZRERAKAEIIL
EWEEF2MEHHEz— . A2ERESNMHELEMEY. ERE 2. £t
HERERTERIFEEYEREFHE, UBRBERNEZA TR ERB=
FELBZERRBIZ2NARAERE, BATEEARBHE 500 R4, HPKkAEE
259 fif, EEEE 200 AR EREE 10 E6M, ARSHIEERAEKRERFR
BB A IS R,

%

FEEZEBES:()RERFLENR. QBFREFCLEEFERR. O
SEANARRFL2EERBMRAREXRZBE. ORITEMTY, Uk
GFEEMERRRILEEE,

SEHT

SEEFLBEEMEE (Taiwanese Journal of Agriculture Chemistry and Food
Science) 21MEATIRHESERRLETHSERRRBERNBEHARRT ABR
LHESERRLEEHSERMT 2R 2 EMEEga cMuRR/, £/
HERLL2. £YMLE. 2 TFEYME. EYEdn. MEYSR . FEHMLE . T1EHIR
RRE. SR TEEREAT. EREBLUREREEREHBAZHRH SR
Z, BRREBEAN SRR ERENARTIBRZHR  [EEEELL2H
BERH2 12T ARAEEBE AN — R REER K2R RATAEHATD
m, W FENKRBRMRREEZLBEZWE, BB —ATEEEES 2K
2T ATIFERFZEZET IR, BEREEERE, BIREZ S IERESE
MESREREBZEREE - AETEER, MBI RESRARTFHENXF
TREERCETR, ARETIENMEATI L IEEEX L 2HE LB 2 I HTIABARER
ZHBMARITI2—, EFISE 2 EMmXAEEH, HEENRIFSE, 21EEME
RN E2EFREMERSEARARREESE

EBEMSMTEAT, REHTEREASEXRERFATEZIRERIR,

FEHEHR 2026 5F 6 A 24 HE) REXBRRERHERNRFEFEFRIATEN
HE, BOsREERABM,

B &3t http://www.agrichem.org.tw/




ERARIH\ BIHELTA

B REHE

o)

BEBMARENE (Taiwan Association for Food Protection, TAFP) 2 & & 7E il
%, MEE 100 £ 10 A 28 BEINBAHAFESE, ERBRERE 100512 A 19
BEAHLFS 1000242821 R AREHREZHEE. AFRIEERARNSE
FEFREWELSE,

WERE

BEBLRENEABRIEE MIRENE (International Association for Food
Protection, IAFP) Z 5 48 i BIIR 7 & . BIff B mIREEWHE AL 1911 &, KL HE
MERRHESHBERRLHERXERIHEREN. T ENERTEHERAF
BRI, RALHKBERESTSEACER S CHEEA EZRERNESRRETE
PhighEzKE, HEAHBIRERE RAT2HBEZZEBIEE, BRIIAFP € 88
HLEKiER S0 ERR, FEMEK. HBHE. PITIMESF ST EFERMER

mEEMTRE

IAFP BfRnEEE—SRABBERETL

RE 100 &£ th#3& IAFP B B4, 7 IAFP B AEEE K B 2Bk 2500 S E
SEMRET SERRRENTESIAFP £/F Dr. Jaykus ZFFEEER S S
F&E (Charter), FEABBAUALILEHRIR. AEEHIR. AHREREGHIR, B
FRBERBERE. AERENEXRNFELEGINNEREYEEERERF
HIEMS HEEBRAMNBYT, EEEEHNEABERRRERNEFREEL
ESESAB,EERET, MISFE 4R IAFPEESEHNER, EBEFSHEE
12 | B HREASENESRTEINGRINEBEREESRTEEN KRT AH
AEHERRE FREGWEREXRT HEFRE, H8ENKERRFEEX
RIBN2E !

BMEE
BRERLARENZEH EEERRARERE (IAFP) LOGO B4, MARERER,
REEEEMGEENSTABEERRERGZAENEZEH,
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ARIERENS

ABEHTRER RTIEEBEREMNBRNESESRERERRE. ShiER2H IR
AHEEMNE R, AEE-—TRAINMEBRBIZEINERERE. RIKER
HEMENEEABEBEE, AZEHBENE R, FREESREESFRARE,
MEREERREERZENERP, LBEMETE—F, BHERAAMNDE
th, PLERE A FR T BRI A, MIEENELBREEXTIZMHERRIE, A
BTN AEREESE, ALLBE 2000 £, EEMEBREER I BERT
BET, XEHEAX, BEFRIRES IR 2002 F4£ HARRFIEXHILEMEL
Fi% B 1% = (Asian Federation of Societies for Lactic Acid Bacteria, 5 #8 AFSLAB), M
HEBHLRE| AFSLAB BRI, thiFiB K3 il &L B E S (Taiwan
Association for Lactic Acid Bacteria, f5f8 TALAB), T2t . B3R, E
BEEYE. EXREI|ANERE, FEECEESH, BREN, BRTHEKREN
MAMTEE, REBEERX EREHEXRREMRZIRERERHII !
HIEHEERABIBFAEEZEZHRERIR.

FEIHF

v HEPIMECHERRE. EHAREEXER,

< HEHEEHRE HRIBREEREESTS.

< SNMEFRFLEEAREE, T EEANN I BREERAEB RN,
< BRBiTEERTEHE,
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EFEiRE@BESE® (International Society for Precision Health, ISPH)

—. BlAREHESR

BIFRFEEMRER R E (ISPH) 2 — B A RS S ERIF AR BT I LR A E X E
PREMTHEE. SEMNEREEL—EHPRRFBEEER VMR, ZHERRE
ik ARFA ke ABEEUMZLD

HIREEER T HEEZIZ (Dr. Chin-Kun Wang) B%558 T, ISPH £FEMSBXIE
ZREZE(SDGs), BN EHEMNEBEEREMREGE EM I TERERTER .
SEflESAARHME. ATEEAD URHEREE (NER. MEYE, £5EA
;I_é) FIEAERE, A ANMEEERE ASRITEERADTIUEXRTIEER

—. Bl R RS EE i
ISPH EEE TR BLEEA 10 EERMIELFEBREER %8 BEEEES
& (Councils), HEMKZDEE:

1. EFEEBAFIZ (Nutrition & Food Science) : B IMNEEEE R R

e RAEY A BERRE,

2. BRE&KHRTHE (Medicine & Disease Intervention) : B2 EMEME. Bt
BEREERE

3. BiEEEEREY (Body-Mind & Microbiota) : iF51iR BB 2. MR £
B R AR ERIEA R

4. FEREE (Tech & Education) : #HENKEIEL . H FEYR T RIES
BAFHE,

5.
=. BlFHER : 9Health B EEES
AREREREMNHEMNERER, ISPHHEREEESETE, I IEBEKE
BHLERKEBHBHEAOHealth EEREFE 1. ZTFEEE Al 2P E(E
MEEUBE ST, FREESSEE LINE M HEIETE RS MEEEF T,
s2gkehEttaseREEIENERERE,

., B EE _
ISPH 5% A LR EHIA B 51 & BL4BRE MABRE (Webinars), AL HEE  BEHEE
RELRERTRTE.

2026 FFEE: FHNRBELEMASRAREBRA, FERCEFREHEXBERER
RO B #1 5E
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BRGEEE M2 (Health Food Society of Taiwan, THFS)
—., BAIESERE

BERBEREBEHIIN 1999 £(RE 88 F), REEREARMENRERR
Skl FERESTRERRHE. 2822 BE EERAREENERS

H BAORNBI—EHKSTE. BE. 2. HIMNEXRTFE AEHEAEERAEARH
& B RIS 2R o

AERIMROREAER UGB A ERARBREANR M. SHEFAM
RABHEEMHE EEHBFEAXEZE(RREAEER), HBEFHH
SEEVMMNERMSE, EMisfERAREEL,

=, BbEBRBRBHERE
SEERSTLER, HBEERREERERMARERRE TEEHIE:

. PRTIRER: SRS FEYE ERERFHEFREMRARERR
IR, RABAEKE,

2. EMBAERMRTS: REBEAMRERRZER. EBETISEE, RIE
ER.BREMREXRFREARERE,

3. EXWNERN: HEEXERYFEMNRSES HERE SN ITER M
IRE{EREEEERMES.

4. BERRARE: THRT2ESGAEEN, HBBHA TSR Z 2Bk
BT REFANEF A G EA,

EHH S A FEBERZRNESE, SEREEREEEEHEIUEI2RER]
EEIIERARIAEE 2ETERIERKZREETER, ERAONRER
BREBNEFIMEREHEZESH S, TEE8ANTEZRBMURENEE, 178
BERRERERTBEFMERE PSR,
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ARERHES® (Taiwan Association of Food Science and

Technology)

—, EESR{EKBARLIIR

BEEmMmEHRE2 ‘%’W_Lﬁ" 1971 £ (BB 60 ), ESE@EAFEHL, 26#E
m A 2R MTRIEARR K, BEREANSINELRE, %%urﬂﬁ“%lﬁlﬁq%ﬁ%
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HEEAESENESNHET, SERDBS TES £t LB EHrds
LA\ Y. RAKBSEE R T 2R LR SILMENE, BT $§2’%

B DBRERERERE _
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2. EXBRFHERREN: MEBMAECETERTHR (MBREE, BEREH),
2 ETRmmERE EESRINES

3. A?i”'ﬁﬁiﬁﬁ IS5 TR . [ BRAHRRAS IS5 EHERE

WEll, WIGBIBIRRAERTE, AEXEESMENRTAT,

4. i;ﬂﬁﬁ B E ARG ERE TR, NEMEASNERERE. TERE

R RIS,

=, ERERRLREEN
AL EES B RMERED, CIFST RG2S REREEED -
. EEARHBEHHE (UFST): ARALAEEE, BBBHSKE
g BAENERTRRR RN RES,

FE
MIEEEmMERE2EEE ISENERFRNEFRIERSE BEREENUER
B o), INE AR RAEE . TR RS,

il FEF S 08 i [
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2026 o\ EiEE ST 6

BERENETRHEE
LLE BE 2 ]

Presenter: Dr. Yueh-Hao Ronny Hung ( #t % # 1)
Advisor: Distinguished Professor Kuan-Chen Cheng ( ¥F % 2 455##%)

March 19, 2026

Dr. Yueh-Hao Ronny Hung

What are biofuels?

Fuels that are generated directly
or indirectly from organic matter
(biomass) including plant
materials and animal wastes

e.g. ethanol, methanol, biodiesel

image: Flaticon.com
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Dr. Yueh-Hao Ronny Hung

Biomass

Material derived from a living or
recently living organism such as
plant material or animal waste

image: hiclipart.com

Dr. Yueh-Hao Ronny Hung

Carbon Neutralization

~ * Benefitsin:
Burned o,
-Reducing greenhouse gas
emissions
-Saving fossil fuel depletion
-Diversifying energy sources

/ | \ (Borrion et al., 2012, Biomass and Bioenergy, 47)
Biomass

Bioethanol

Fig. Bioethanol carbon cycle.
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Biofuel vs. Fossil Fuel

image: Sustainable Futures Institute, Michigan Technological University 5
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General design for bioethanol production

* Pretreatment
* Hydrolysis

(Saccharification) Fermentation I Purification

Biomass > Sugar * Ethanol
icon: Flaticon.com
image: Unsplash.com 6
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https://www.kegg.jp/pathway/map00010 7
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Bioethanol
Fermentation

Fermentation Fermentation
configurations modes

35
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Fermentation configurations
Approaches of bioprocess

Dr. Yueh-Hao Ronny Hung

Fundamental fermentation configurations

* Separate hydrolysis and fermentation (SHF)

* Simultaneous saccharification and fermentation
(SSF)

* Consolidated bioprocessing (CBP)

10
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A
( )
Pretreatment Saccharification Fermentation Purification

Biomass ‘“ Enzyme Microbe

Saccharification and Fermentation

IEEEEEeE——) S
“‘ Enzyme Microbe

EEEEssssm——) CBP

Microbe

icon: Flaticon.com
image: Unsplash.com
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Fermentation modes

Modes of Substrate Delivery o
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Fundamental fermentation modes

* Batch L
——

* Fed-batch S~

« Continuous < a=a

Neanc

13

Dr. Yueh-Hao Ronny Hung

(Fernandes et al., 2017. In Current Developments in Biotechnology and Bioengineering , pp. 153-185)

14
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Batch fermentation

Characteristics:

* Unsteady state operation

* Transient conditions

(+) most common
(+) high product concentration
(+) low risk of contamination

(-) long downtime @
(') space requirements

(-) manpower requirements

15

Dr. Yueh-Hao Ronny Hung

16

Fig. Batch fermentation of S. cerevisiae.
(Wang et al., 2020. Biotechnology for biofuels, 13)
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Fed-batch fermentation

* Need feeding strategies
* Transient conditions

(+) high cell density
(+) high product concentration
(+) low substrate inhibition

(-) manpower/downtime @%
(-) heterogeneous properties D%D
(-) require control systems \/

17

Dr. Yueh-Hao Ronny Hung

18

Fig. Fed-batch fermentation of S. cerevisiae.  (Hungetal, 2023. Bioengineered, 14)
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Fed-batch: Feeding strategies

Without Feedback Control | |
* Intermittent/Pulse feeding

Fermentation time

Feed

* Constant feeding -
* Exponentially feeding &
* Optimized feeding (mathematical models) e
With Feedback Control E:
* Direct feedback control (e.g. sugar concentration) | Ferlentaﬁonﬁme
* Indirect feedback control (e.g. CO, evolution)

PLr—

Fermentation time 19

Dr. Yueh-Hao Ronny Hung

400X
Glucose Ethanol Cgrbpn
dioxide
Yeast Yeast
(Saccharomyces cerevisiae)

(Russel, 2003, The alcohol textbook, 4 editions)

20
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Pulsed adapted feeding strategies
F as
OW (Monitoring pframeter)
|

Fixed sugar feeding

Feeding

>
N

‘ Adjust feeds based on cell biomass

Linear adapted feeding

Exponential adapted feeding

Final ethanol titer:
12% (v/v)

Ethanol productivity:
increase by ~20%

Time E §
&£ I I I & I I |
Time Time
(Hung et al., 2023. Bioengineered, 14) 21
Dr. Yueh-Hao Ronny Hung
400X

Glucose Ethanol Cfe\rb.on

dioxide

Yeast Yeast

(Saccharomyces cerevisiae)

(Russel, 2003, The alcohol textbook, 4 editions)

42
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Continuous adapted feeding strategy

(i) Estimate glucose consumption

4.00
2 3.50 '
Adapted feeding operations: 5 3960=0.00503073498243604 x+.0;30204230819408
(a) Use evolved gas production to ST L, R 0.894923884543394°F
estimate glucose consumption per 35 1.50 . .. p
reactor working volume § 1.00 S
= 0.50
o 0.00
100 200 300 400 500 600 700
Evolved gas produced (mL/L)
Gas flow meter
(Hung et al., 2025. Applied Microbiology and Biotechnology, 109) 23

Dr. Yueh-Hao Ronny Hung

Continuous adapted feeding strategy 24

(ii) Adjust glucose feed rate

Adapted feeding operations:
(a) Use evolved gas production to
estimate glucose consumption

£

(b) Adjust the glucose feed rate
based on increased gas production

ratio

(c) Until 200 g/L glucose is fed

(input: the same as the fixed feeding)

(Hung et al., 2025. Applied Microbiology and Biotechnology, 109) za‘
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Continuous adapted feeding strategy

Fixed sugar feeding Gas-adapted sugar feeding

Final ethanol titer:
11% (v/v)

Ethanol productivity:
increase by 21%

@T @ Gas
(Monitoring parameter)

(Hung et al., 2025. Applied Microbiology and Biotechnology, 109) 25

Feed medium

Dr. Yueh-Hao Ronny Hung

400X

Carbon
dioxide

Glucose Ethanol

Yeast Yeast
(Saccharomyces cerevisiae)

(Russel, 2003, The alcohol textbook, 4 editions)

26
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Glucose Yeast |:> Yeast

Ethanol CcoO

2

(Hirsch et al., 2019. Biotechnology

27

Pronrecc 3K)
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Continuous fermentation

Characteristics:
* Steady state operation

* Growth rate = dilution rate (n = D)

* Chemostat/Turbidostat

(+) high throughput 6%
(+) less downtime

(+) less product inhibition

(-) low product concentration
(-) high risk of contamination
(-) microbial selection

N

-

28
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Comparison of fermentation modes

Batch Fed-batch Continuous
«  Fixed volume of Nutrients-in and
Operations ; Nutrients-in medium-out
medium .
continuously
o Low risk of » High ethanol titer H;ggfég\alir}[ol
Advantages contamination » Low substrate P y
s Low substrate
¢ Good benchmark inhibition L s
inhibition
Low ethanol titer
e el . e Substrate inhibition Prodgct |nh|b|pon High r|s!< Of.
Limitations Required precise contamination

* Long downtime

control strategies

Required precise
control strategies

29
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Other fermentation modes: semi-continuous

Harvest

Fermentation

Refill

%

Repeated-batch
fermentation

46
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Self-cycling fermentation (50:50)

50%
Harvest

1leme) ]

50%
Refill

Fermentation

N N

31
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Fig. Ethanol titer in SCF.

Fig. Ethanol volumetric productivity in
SCF.

(Wang et al., 2020, Biotechnology for Biofuels)

* Improved productivity
by 37-75%

32
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Repeated-batch fermentation

Harvest Refill

N N

Fermentation
33
Dr. Yueh-Hao Ronny Hung
Cell immobilization
(Khumsupan et al., 2025. Industrial Crops and Products, 224) 34
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Agro-wastes * Increase the surface roughness and hold more cells

(Khumsupan et al., 2025. Industrial Crops and Products, 224) 35

Dr. Yueh-Hao Ronny Hung

What can we do for the harvested medium?

Harvest Refill

@ ‘ @ Second stage
i

L\
Xylose

Fermentation Sequential batch
fermentation

36
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(Kumar et al., 2022. Fuel, 308)

Ethanol
79.93 g/L

Ethanol
50.25 g/L

37

Dr. Yueh-Hao Ronny Hung

Biorefinery process

(Wang et al., 2021. Bioresource Technology, 330)

(Cellulose
nanocrystals, CNC)

38

50




BABRETEMANBIRARE - HIRFE L - FEERMAREERBEE. UZERG

Dr. Yueh-Hao Ronny Hung

Take home message...

* Bioethanol production contributes to carbon
neutralization. Feedstocks matter.

* Fermentation configuration and mode are critical
variables for bioethanol production.

* Can we create additional value from existing
bioethanol production processes?

39
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01
Who We Are

About major science

Founded in 1994, Major Science is a professional
manufacturer specializing in the design, production, and sales
of life science laboratory instruments.

We provide reliable solutions and services to research
institutions and biotechnology companies worldwide.

What We Do

Winpact Series: Bioreactors and fermenters designed to
support microbial and cell culture research..

Laboratory Equipment: Electrophoresis systems, dry baths,
temperature-controlled water baths, shakers, and peristaltic
pumps.

Innovation & Customization: Providing modular and scalable
solutions to meet diverse research needs.
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Our team

From R&D and production to
logistics and technical support,

Major Science manages every stage
of an instrument’s life cycle.

From the moment it’s designed to
its final day in service,

we ensure performance, reliability,
and lasting value.

02

Customization
Experience Sharing
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Customization Experience Sharing

Chart

Pressure

Customization Experience Sharing

The key advantage of our PFR system lies in its high degree of modularity and customization, ensuring a
perfect fit for your specific process requirements.
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Customization Experience Sharing

The key advantage of our PFR system lies in its high degree of modularity and customization, ensuring a
perfect fit for your specific process requirements.

Customization Experience Sharing
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03

Product Portfolio

Double jacketed dish bottom vessel

IL-10
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MS-3D-RM

3D Rotating Mixer with Adjustable Speed

Easy to operate user-friendly operation

It's a perfect fit for the MO-MINI.

WP-SMS

New Tetrad Slow Speed Magnetic Stirrer

Full stainless steel CO2 resistant design 4 individual stirring controls
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EL-O1DT

New Elite Dry Bath Incubator Dual Unit

Independent dual temperature control Equipped with alarm notifications

SWB-10LT

New Elite Dry Bath Incubator Dual Unit
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Shelf Type Vacuum Freeze Dryer

Name |ShelfType Vacuum Freeze Dryer
-55°C to +50°C

-65°C to 75°C (depending on load)

RS507 / R508A

Cooling Air-cooled

Inner chamber material SUS304 stainless steel with mirror polishing

Tray size 500 x 340 x 30 mm, SUS304, 1.5 mm
thickness

3 flat trays
Oil-free vacuum pump, 833 L/min
Vacuum (no-load) 8.0 x 1073 Torr (= 1.07Pa)

PLC + HMI with temperature & vacuum
control

2 : >, AC220V/AC380V, 60Hz

Thant you

No. 156, Sec. 1, Guoji Rd., Taoyuan Dist., Taoyuan City 330041, Taiwan (R.O.C.)

/\’< info@majorsci.com
dbhy

(0 www.majorsci.com
B J
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Synthetic biology of 1,12
dodecanediol in engineered E. coli

& KAEMNAHR A

FRiE

1,12-Dodecanediol (DCO12)
HO
A P N N o
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CYP153,, 4. OPeron in synthetic E.coli

<A/kR,V,, na. |P 9 P| Ferrodoxin > CYP153A ) Ferrodoxin reductase>

mRNA<1:| | | 1 | > mRNA
! !
/\/\/\N\/\l MY NG A OH

Alkane induction assay for CYP153A operon
regulator AIkR

A B

600

= Non E Noi
cs C120|

Ec1o
Oc12

500 [lcia
Ccis
Ccis
] ci2ramE

mRFP
=
==
=
mRFP

200

=
o
o =}
=}
w

]¢ Ll I

hours post induction (hr)
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Co-expression of AlkL enhances induction of
ability of alkanes

10004

HEev
CJAkL
750 +
S
< Yoo et al, 2019
Q- 5004
4
£
250
o4
None cs c10 c12 c14 c16 cis C12FAME
Treatment

100
|
10

ediol (g/)

1,12-Dodecant

1-alkanol and 1,12-dodecanol production = ‘ ‘ ‘ ; ‘ ;
by Fed-batch culture in a 5-liter bioreactor Culturing time ()
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BIOTECHNOLOGY

Production of 1-Dodecanol, 1-Tetradecanol, and 1,12-
Dodecanediol through Whole-Cell Biotransformation in

Escherichia coli

Shan-Chi Hsieh,? Jung-Hao Wang,® Yu-Chen Lai,® Ching-Yeuh Su,® Kung-Ta Lee?

aDepartment of Biochemical Science and Technology, National Taiwan University, Taiwan, Republic of China

February 2018 Volume 84 Issue 4 e01806-17
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Strain construction, culture optimization
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Regulatory mechanisms
of the AlkR, ,,. and

CYP153A,, ., Operon

13

1,12-diol production parameters in different bioreactors

14

"



BREMREE R R IEHIFTIHEZR T - Synthetic biology of 1,12-Dodecanediol in engineered Escherichia coli

Extending the system
to de novo 1,12-diol
biosynthesis from glycerol

15
1,12-Diol producti ing biocatalyti
) IOl production using plocatalytiC processes
Overexpressed proteins Culture Year
CYPI153, FdX, FdR RCCP
lactose® 1-dod 1 0.079 2006
(Acinetobacter sp. OC4) actose 1.5mL,24h odecano
CYP153A16 (Mycobacterium marinum), CamaA. in vitro reaction
> > 0.1 mMIPT 1-dod 1 0.009 2011
CamB (P. putida ATCC17453) mMIPIG ) L, 4h odecano
strain 1: CYP153A33 (M. aquaeolei), CamA, CamB strain 1: 0.01 2-step process, RCC (300 gcpw/L)
2 eunda) . mM IPTG strain D [B I0mI g 2300 dodecanoic acid 1.40 2020
strain 2: CAR (Mycobacterium 0.5 mM 5-ALA
2: 0.1 mM IPTG
marinum), SFP, GDH (B. subtilis) strain 2: 10 mL; 13 h
CYPI153A, FdR (M. aquaeolei VT8), FdX (M. 0.01% (w/v) fed-batch culture dodecane, 376 2022
salarius R9SW1), AIKL (P. putida) rhamnose 1.5L,68h 1-dodecanol :
train 1: CYP153A33 (M. lei), CamA, CamB (P. 2-st , RCC (300 L)
s r:.:\ , (M. aquaeolei), CamA, CamB (| i 7 0 ts .ep :r:;essl o h( 8cow/L)
. I, 4 . IPTG strain2:0.1 Srro 10 My dodecanoic acid 1.40 2017
strain 2: CAR (Mycobacterium mMlPTe 0.5 mM 5-ALA
marinum), SFP, GDH (B. subtilis) strain 2: 10 mL; 13 h
strain 1: AIkB (P. pelagia), AIkG, AIKT (P. putida) 2-strain coculture requiring intermediate steps (18 = ic acid methyl
strain 2: CAR (Mycobacterium 0.05 MM IPTG  gepw/L for strain 1, 9 gepw/L for strain 2) - V' 5.46 2022
marinum), SFP (B. subtilis) 40 mL, 48 h
Yeast: CYP52A19, CPRb, FAO (C. tropicalis) Yeast: glucose fesctiobatchieie
Apox4Apox5 and ) i’ § ’ ) 1.51,102h dodecane to 1,12-DDA
P P E. coli: CAR (Mycobacterium abscessus), SPF (B. E. coli: 15 g/L 8 ! 68.0 2025
E. coli BW25113 - E. coli: fed-batch culture then to 1,12-diol
subtilis) galactose
15L,96h
CYP153A, FdR (M. aquaeolei VT8), FdX (M. salarius fed-batch culture dodecane,
i 0.01% rhamnose 3.76 2018
R9SW1), AIKL (P. putida) 1.5L,68h 1-dodecanol
P153A, FdR (M. lei VT8), FdX (M. salari fed-batch cul
CYP153A, FdR (M. aquaeolei VT8), FdX (M. salarius O — led-batch culture 1-dodecanol G
R9SW1), AlkL (P. putida) 151,120 h
CYP153A, FdR (M. aquaeolei VT8), FdX (M. salarius fed-batch culture
i 0.01% rhamnose 1-dodecanol 15.90
R9SW1), FadL (E. coli) 15L,83h This
CYP153A, FdR (M. aquaeolei VT8), FdX (M. salarius _ fed-batch culture 1-dodecanol iee
R9SW1), AlkL (P. putida) 1.5L,36h i study
BTE (U. californica), afFAR, CYP153A, FdR (M.
. . fed-batch culture
aquaeolei VT8), FAX (M. salarius R9SW1), AIKL (P. = = 0.014 16

1.51,24h
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Application of ultrasound in the
fermentation process with lactic acid
bacteria

EENEAEESRAREP ZER

#53832 (Chun-Yao Yang)
RXEHEH_KE EmBEA
Department of Food Science, Fu Jen Catholic University,
New Taipei City, Taiwan

Ultrasound

* Ultrasound is defined as sound above
the frequency of 20 kHz, which human
beings cannot hear.

* The effect of ultrasonic irradiation is to
produce the cavitation in liquids to assist
the progress of chemical reactions.

- BENEERREE - RZLEAIERMT
Kifgpy—1& -

- EREZFHEESHEIN - BAREmIE
MERMZRIEBPEREZNRERR -

- EERYRIEREN "HERKiT, -

Fig. 1. BEREASNBLIER 0.

CY Yang, FJCUFS 2
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Types of ultrasound

CY Yang, FJCUFS 3

Types of ultrasound

Fig. 2. The types of ultrasonic equipment: (a) ultrasonic probe/ horn; (b) ultrasonic bath

(Yang, 2017)

CY Yang, FJCUFS 4
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Comparison between ultrasonic probe and ultrasonic bath

(Yang, 2017)
CY Yang, FJCUFS

5
Cavitation of ultrasound
* Cavitation ( Z=JVXE)
* Cavitation microstreaming ( Z=7VUERITR )
* Hot-spot ( FEFZhEL)
« EINAE(EREE
[ 1] BEREEENREMNOEEZTE
[8 2] =R ERE BB NS RNME
REMEERE
[ 588 3] EEREAMREER I FEAARAREYE
L5 AN A T E 1
[ 8 4] BHUEMM D WG HE R Z=EUAR &
CY Yang, FJCUFS 6
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Application of Ultrasound in Microbial Fermentation

* Fermentation: one of the oldest methods of food preservation and
preparation.

* Definition of "food fermentation": referring to the decomposition of
carbohydrates in anaerobic and aerobic environments. This process
involves the use of enzymes and microorganisms to transform complex
organic compounds into simpler ones.

* Application of ultrasound on biological effects:
a) " Inactivation effect ( <iEX1f& ) . on microbial cells
b) " Proliferation effect (155821 ) o on microbial cells
c) Effect on enzyme activity

CY Yang, FJCUFS

Application of Ultrasound in Microbial Fermentation

"Inactivation effect" on microbial cells

* Microbes have a hydrophobic surface, which will promote the rupture
of bubbles on the surface (cavitation effect), leading to severe
damage to the cell wall.

* Microjets can cause erosion of the cell wall, further leading to
microbial inactivation.

"Proliferation effect" on microbial cells

* Ultrasound enhances the permeability of cell membranes, accelerates
mass transfer and promotes cell growth and reproduction

* Ultrasound provides effects on cellular composition, functionality, and
genetics to accelerate the proliferation of microorganisms

CY Yang, FJCUFS
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Strategic ultrasound-induced stress response of LAB

CY Yang, FJCUFS

Application of ultrasound in the fermentation of soymilk with LAB

UT-12 : bacteria
incubated for 12
h then sonicated

UT-24 : bacteria
incubated for 24
h then sonicated

UT-36 : bacteria
incubated for 36
h then sonicated

C-12 : bacteria
incubated for 12
h

C-24 : bacteria
incubated for 24
h

C-36 : bacteria
incubated for 36
h

CY Yang, FJCUFS

Fig. 3. Effect of incubation time on B-glucosidase
activity of L. acidophilus BCRC 10695. Ultrasound
conditions: amplitude setting at 20%, 20 kHz, 2
min, 37 °C. Each value is expressed as mean
S.E. (n=3). Means with different letters within the
same group are significantly different at p < 0.05.

84

Fig. 4. Effects of different amplitudes of ultrasound
treatment (2 min) on B-glucosidase activity of L.
acidophilus BCRC 10695. Each value is expressed
as mean + S.E. (n=3). Means with different letters
within the same group are significantly different at p <

0.05. N.D.: none detected. .
(Liu et. al.,

2018)
10
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Application of ultrasound in the fermentation of soymilk with LAB

Fig. 6. FESEM images for surface morphology of L. acidophilus BCRC 10695:

Fig. 5. Effect of irradiation time of ultrasound
(amplitude setting at 20%) on p-glucosidase
activity of L. acidophilus BCRC 10695. Each value
is expressed as mean + S.E. (n=3). Means with
different letters within the same group are
significantly different at p < 0.05.

CY Yang, FJCUFS

(a) bacteria without ultrasonic treatment, (b) bacteria treated with ultrasound
(amplitude setting at 20%, 2 min).

(Liu et. al., 2018)

1"

Application of ultrasound in the fermentation of okara with LAB

Fig. 7. Variations of (A) viable cell
counts and pH values, and (B) B-
glucosidase activity of L. plantarum
BCRC 10357 incubated in MRS
broth at 37 °C for 120 h. Data were
expressed as mean = standard
deviations from triplicate
experiments.

CY Yang, FJCUFS

85

Table 1 Effect of ultrasound treatment with different intensities and
durations on viable cell counts of L. plantarum BCRC 10357 in MRS
broth after incubation at 37 °C for 48 h.

(Peng et. al., 2018)

12
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Application of ultrasound in the fermentation of okara with LAB

Fig. 8. Comparison of B-glucosidase activity of L. plantarum BCRC 10357 for 24 h of incubation at 37 °C with ultrasound at
various amplitudes and durations: (A) sonication at 60 % amplitude for various incubation times; (B) sonication at various
amplitudes and durations. Control group: without ultrasound treatment. Data were expressed as mean * standard deviations

from triplicate experiments.

CY Yang, FJCUFS

(Peng et. al., 2018)

13

Application of ultrasound in the fermentation of okara with LAB

Fig. 9. Comparison of B-glucosidase activity of
L. plantarum BCRC 10357 for 48 h of
incubation at 37 °C after ultrasonic stimulation
(60 % amplitude, 2 min) on various growth
phases. Data were expressed as mean =
standard deviations from triplicate experiments.

CY Yang, FJCUFS

Fig. 10. Effect of operating mode of
ultrasound (60 % amplitude, 2 min) on B-
glucosidase activity of L. plantarum
BCRC 10357 at 37 °C for 48 h of
incubation. Data were expressed as
mean * standard deviations from triplicate

* Continuous type: run for 2 min

* Periodic type: run for 1 min, stopped for 1 min,

and run for 1 min

86

Fig. 11. The contents of isoflavones and
B-glucosidase activity during fermentation
by L. plantarum BCRC 10357 after
ultrasound stimulation at 60 % amplitude
for 2 min with 3 % okara in MRS broth at
37 °C. Data were expressed as mean *
standard  deviations from triplicate

experiments. (Peng et. al., 2018)

14
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Impact of ultrasonic stress on the fermentation process

CY Yang, FJCUFS 15

Application of ultrasound in the fermentation of burdock roots with LAB

Table 2. Effect of solid-to-liquid ratio on the ultrasound-assisted
extraction of fructose and glucose from dried burdock-root
powder (BP) using water as the solventa.

Fig. 12. Effect of various types of culture medium on (A) viable cell
counts, and (B) B-glucosidase activity of L. plantarum FEL112 incubated
at 37 °C for 48 h. BS: black soymilk; BWE: dried aqueous extract of
burdock-root with U40 for 10-min; 1% BWE/BS: 1% BWE added in black
soymilk (BS) (w/v); Control: MRS medium. Data were expressed as mean
+ standard deviations (n = 3). Different lowercase letters at the same
incubation time and different uppercase (bold, underline, or italic) letters
at the same medium indicated significant differences (p < 0.05) by
Duncan’s multiple range test.

(Su et. al., 2023)

CY Yang, FJCUFS 16
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Application of ultrasound in the fermentation of burdock roots with LAB

Fig. 13. Effect of ultrasonic treatment on (A) viable cell counts, and (B) B-glucosidase activity of L. plantarum FEL112 incubated at 37 °C for 48
h using 1% BWE/BS. BWE: dried aqueous extract of burdock-root with U40 for 10-min; 1% BWE/BS: 1% BWE added in black soymilk (BS)
(w/v); Uy-t min: using 1% BWE/BS medium with y-kHz ultrasonic (U) treatment for t min after inoculation of the bacteria. Data were expressed
as mean + standard deviations (n = 3). Different lowercase letters at the same incubation time and different uppercase (bold, underline, or

italic) letters at the same ultrasonic treatment indicated significant differences (p < 0.05) by Duncan’s multiple range test.
(Su et. al., 2023)

CY Yang, FJCUFS 17

Application of ultrasound in the fermentation of burdock roots with LAB

Table 3. Profile of isoflavones in the fermented product using 1% BWE/BS
as the medium fermented by L. plantarum FEL112 without or with
ultrasonic treatments.

Fig. 14. Plot for the modelling of viable cell counts of L.
plantarum FEL112 for different growth conditions. BS: black
soymilk medium; BWE: dried aqueous extract of burdock-root
with U40 for 10-min; 1% BWE/BS: 1% BWE added in BS
(W/v); Uy-t min: using 1% BWE/BS medium with y-kHz
ultrasonic (U) treatment for t min after inoculation of the

bacteria. Symbol: experimental data; line: modelling results.
(Su et. al., 2023)

CY Yang, FJCUFS 18
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Application of ultrasound in the fermentation of burdock roots with LAB

Fig. 15. FE-SEM images of the morphological structures of L. plantarum FEL112 incubated at 37 -C for 24 h without or with BWE (dried
aqueous extract of burdock root with U40 for 10-min) in the medium and ultrasonic treatment: (A) MRS; (B) 1% BWE in MRS; (C) 7% BWE in
MRS; (D) 1% BWE in black soymilk (BS); (E) 1% BWE in BS with 40 kHz/300 W of ultrasonic treatment for 20 min (U40-20 min); (F) 1%
BWE in BS with 120 kHz/300 W of ultrasonic treatment for 20 min (U120-20 min). (Su et. al., 2023)

CY Yang, FJCUFS
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Application of ultrasound in the fermentation of black soybean okara
& choline chloride with LAB

Oka (no US): the Oka
medium without ultrasonic
treatment

Oka-US-L: the Oka
medium with ultrasonic
treatment at 30°C for 20
min before inoculation

Oka-US: the Oka medium
with ultrasonic treatment at
60°C for 3 h before
inoculation

CY Yang, FJCUFS

Fig. 16. Variations in B-glucosidase activity of L. plantarum BCRC 10357 incubated at 37 °C for 48 h
using different conditions of ultrasonic treatment (40 kHz/300 W) for the medium of MRS with 3% black
soybean okara (Oka). Data were expressed as mean * standard deviation with triplicate experiments
(n = 3). Different superscript lowercase letters at the same incubation time and different superscript
uppercase letters at the same conditions with or without ultrasonic treatment were significantly different

(p < 0.05) by Duncan’s multiple range test. (Wu and Yang., 2023)

20
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trasound in the fermentation of black soybean okara

& choline chloride with LAB

Oka-US: the Oka medium
with ultrasonic treatment
(40 kHz/300 W) at 60 °C
for 3 h before inoculation

x%ChCI-US: the Oka
medium combined with x
% ChCl using ultrasonic
treatment (40 kHz/300 W)
at 60 °C for 3 h before
inoculation.

CY Yang, FJCUFS

Application of ul

Fig. 17. Effect of different amounts of choline chloride (ChCl) added to the medium of MRS with
3% black soybean okara (Oka) on the B-glucosidase activity of L. plantarum BCRC10357
incubated at 37 °C for 48 h. Data were expressed as mean + standard deviation (n = 3). Different
superscript lowercase letters at the same incubation time and different superscript uppercase
letters at the same amounts of ChCl were significantly different (p < 0.05) by Duncan’s multiple

range test.
g (Wu and Yang., 2023)
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trasound in the fermentation of black soybean okara

& choline chloride with LAB

1%ChCI (no US): the Oka
medium combined with 1%
choline chloride (ChClI) without
ultrasonic treatment

1%ChCI-US: the Oka medium
with ultrasonic treatment (40
kHz/300 W) at 60 °C for 3 h
before inoculation

1%ChCI-USP: the medium of
1%ChCI-US using L. plantarum
BCRC 10357 that had been
pretreated with an ultrasound
probe (20 kHz/200 W) at 60%
amplitude and 25 °C for 2 min

Oka: the medium of MRS with
3% black soybean okara

CY Yang, FJCUFS

Fig. 18. Effect of various modes of ultrasonic treatment on (a) viable cell counts; (b) B-glucosidase
activity of L. plantarum BCRC 10357 incubated at 37 °C for 48 h. Data were expressed as mean +
standard deviation with triplicate experiments (n = 3). Different superscript lowercase letters at the
same incubation time and different superscript uppercase letters at the same modes of ultrasonic

treatment were significantly different (p < 0.05) by Duncan’s multiple range test.
(Wu and Yang., 2023)

22

90



WARRAR BIEE 8k - BT REARERERAETZER

Application of ultrasound in the fermentation of black soybean okara
& choline chloride with LAB

Oka-US: the Oka medium with
ultrasonic treatment (40 kHz/300
W) at 60 °C for 3 h before
inoculation

1%ChClI (no US): the Oka
medium combined with 1% ChCI
without ultrasonic treatment

x%ChCI-US: the Oka medium
combined with x% ChCI using
ultrasonic treatment (40 kHz/300
W) at 60 °C for 3 h before
inoculation

1%ChCI-USP: the medium of
1%ChCI-US inoculated with L.
plantarum BCRC 10357
pretreated with ultrasound probe
(20 kHz/200 W) at 25 °C for 2 min

CY Yang, FJCUFS

Fig. 19. Variations in ferric-reducing antioxidant power (FRAP) in the dried fermented product (FP)
at 0, 24, and 48 h of fermentation time for the effects of (a) amount of choline chloride (ChCl) added
to the Oka medium and (b) mode of ultrasonic treatment on the medium or on L. plantarum BCRC
10357. Data were expressed as mean * standard deviation (n = 3). Different superscript lowercase
letters at the same fermentation time and different superscript uppercase letters at the same
amounts of ChCI for (a) or at the same modes of ultrasonic treatment for (b) were significantly

different (p < 0.05) by Duncan’s multiple range test. (Wu and Yang., 2023)

23

Application of ultrasound in the fermentation of black soybean okara
& choline chloride with LAB

CY Yang, FJCUFS

Fig. 20. FE-SEM images of the solids separated from the
medium in 12 h with L. plantarum BCRC 10357: (a) Oka-
US; (b) 1%ChCI (no US); (c) 1%ChCI-US; (d) 1%ChCl-
USP. Oka: the medium of MRS combined with 3% black
soybean okara; Oka-US: the Oka medium with ultrasonic
treatment (40 kHz/300 W) at 60 °C for 3 h before
inoculation; 1%ChCl (no US): the Oka medium combined
with 1% choline chloride (ChCI) without ultrasonic
treatment; 1%ChCI-US: the Oka medium combined with
1% ChCI using ultrasonic treatment (40 kHz/300 W) at 60
°C for 3 h before inoc-ulation; 1%ChCI-USP: the medium of
1%ChCI-US using L. plantarum BCRC 10357 that had
been pretreated with an ultrasound probe (20 kHz/200 W)

at 25 °C for 2 min.
(Wu and Yang., 2023)

24
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Mechanisms of ultrasonic stimulation on microorganisms

CY Yang, FJCUFS 25

Conclusion

* Ultrasonic waves are non-toxic, safe, and environmentally friendly.

* It involves lower running cost, ease of operation, and efficient power output, and
it does not need sophisticated machinery and wide range of technologies.

* Alimited strength of nutrient and ultrasonic stresses would be beneficial to
enhance the survivability of lactic acid bacteria.

* It has gained huge applications in the food industry such as processing,
fermentation, extraction, emulsification, preservation, homogenization, etc.

CY Yang, FJCUFS 26
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Thanks for your attention
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BB T 2amE Brew beer

“Our new Cellometer X2 has cut the time we spend on cell counts drastically, freeing up time for
much more. The transition was very easy, the software is a piece of cake to learn and the support is

excellent!” EEFESTthERER AT

revvity

Revvity Proprietary Information

BRATMEE: BT, 8. ARER

revvity
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99



L %2R E M B EET - Cellometer X2 SEX BB LB BEF B SEM AR R

Nexcelom — Rewvity F={Et R HEI

-

EHE

2003:
EERA—R M ABREETEUR

o

~

/

4 N

BEt
2006:
Bt A S EE A MIRETEL
MRERIRAIARREE T RS

\_ /

2008:
BERASAO/PIEE S LARB I

ENESL

o

/

revvity

Cellometer X2#l 5t % 4

Cellometer® X2

Revvity Proprietary Information

- TXRBEEEZEME

EABEENMAEFTERE

- BRE - EEMNBEEEETES

BAREHEEER  ARFHASEAERTENME
RIEEE . EREDITERETOOW

EFVERE : E20 pIABDEER

O] SERVARMEEEE - 2 x 105 — 5 x107 cells/mL

EBNEREN T : BEEFE

B - Trypan blue, AO, PI, EB, 7AAD, AO/PI, AO/EB,
Calcein AM, CFDA-AM, Calcein AM/PI, CFDA/PI

NXa

revvity

Revvity Proprietary Information

100

5



RS R 2R E M BHIEE (T - Cellometer X2 BEEX BB LB BEREBENMARRA

Cellometer ZHRRETEE

[LEEEZE%

- AiRE, RE
. MRETEER

- HEEE

© 198E/ERA

- BRMRIFHIEL

f'e\/\/lt_y v 7

Revvity Proprietary Information

X2 oI GE A B 2 R RV 2 B2 4 Al
ER Rl R EE B}
- SR BT
© EBMIA/ NS EH R A

HZFRER RN A BB (de-cluster)
s BgRomEEEERENFTEEEE MR

ALY A B ]
-+ ST 0 28 (B S AR

revvity v

Revvity Proprietary Information

101



L %2R E M B EET - Cellometer X2 SEX BB LB BEF B SEM AR R

X2 o] piaE A R A R a2 £ 4 Be

Count Concentration Count Concentration
Total cells: 4525 2.53x10~7 cells/imL Total cells: 1765 1.03x10~7 cells/mL

o’

D

G
584 Bl R R % SRR B AR
D -

revvity

Revvity Proprietary Information

EFAO/PIAIB BB FIER

100%

90%

ZBERBRETENESES -
BB 5 1 R 4990% :
B A SRE B R (38 30% o B
BT 5055

60%

50%

YViability

10%

gi - et ep s

265 8 10 25 39 45 55

(b) Fermentation Time (h)

revvity

Revvity Proprietary Information

102



RS R 2R E M BHIEE (T - Cellometer X2 BEEX BB LB BEREBENMARRA

Propidium iodide—— & 52 B M FE R

BRI EM BN FEDNAG SRR RIAEN
« PERRID F A Ol BEE T RS MM
« PERRID FESBEBER BRI TR

Live cells: FL -

v

Dead cells: FL +
4

revvity

Revvity Proprietary Information

AeTREEERI C RIEBIEENTFEREE

Stability of C. albicans culture on agar plate stored at 4°C from Day 0 to Day 31
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Stability of C. albicans frozen culture stock in 10% glycerol over 8 freeze/thaw cycles.
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