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(3) Analysis and purification of y-oryzanol from the supercritical CO2-extracted
brown rice crude oil

(4) Biosynthesis of 2,3-bitanediol through microbial fermentation — comparison of
different carbon sources
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AR ST A —RIERIN 20K ORI E BT Rice bran as a source
of high value protein-based products » Fi&FfifELEn Y.A. Rodriguez-Restrepo &
N TR BER ZBEC el 1 3 (wbran / vsolvent) {F il
FIA EIFERRAE (180 2.5 /NKf ) RF2OR 2R HE - #E—20 A1 FE%E pH 4 ~9
EH A EER RIS E DS - P B A RE O Es - (EREEOR
1 (F2) « 100 (U0 » LIRS EAVEE YR /KRS BB ARG ok
RIS - 455 » 809 ZEShN b 2.5 /NI REAY AR IS 20K 2 7Ry
fRfF - Ry 7173 £ 0.00% - S HEIRAAVER Ry 42.3310.76% - FLA)
Gk R NI 2K S e R By 5.4240.069% - I HIEFTESI /KR EY B A DL
SUbREIREH B HAE TR - Bl i BRRE I4E ¥ ACE (angiotensin
converting enzyme) [ ZHI%IEE

A4 E 105 FRAFTEM R ZOR K S EFA - SR EEAE 20K K
B2 ZHEHDES (lipase) MHEAMTZCELER] - H E B3 AR A Sl ~ 7KH
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W LK b= IRV E Y BRI R AV A L - R
FEE BRI 0 A HUEIEE 22 - HRNERSEITRRE - AR FRR &1t
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Ut - R AT o] B ZEGE JT R FosH -

F_ - #EBRYEONREEL P OREEREARE100 ¢ ZEEE)”

DFEEEER FAOWHO ZOKKEHR BXER HEES TKEA  /DEEH

R

=5 7.0 8.4 8.2 9.3 14.6 6.8
BERTER 55 5.8 4.0 5.6 2.0 2.5
i 5.0 55 5.8 6.8 5.7 4.2
EZEpR 40 3.9 35 5.2 4.1 2.9
jastiidia 1.0 1.6 1.7 1.6 0.6 1.3
ROk 4.0 45 41 5.0 4.2 3.6
EREERE + >35 3.9 3.9 6.3 3.0 3.8
R R

KRS + >6.0 11.1 10.35 5.6 8.4 7.9
[iigig
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calcoaceticus BU-03 #E & B ZEMERE T RE IR - IS (ERHFTRIRE Ry (1) AR
EAESEVEYE - 258 - ARETEE (2) 2AEFEHERE MBS
5% o WHFTai SRR BREUR LI B Y o] DARCT st P e A 22 B NG » ELEE
RIENEYRE - BB EERNIEEUTAES T BN » 1F 36 /N
PB4 5 400mg / L - AREFE o B A HERE S EDE MR RE RS 45 SRR -
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Next-generation blosurfactant production using digestate
from anaerobic digestion in a biorefinery approach
Guneet v, , ax than W g

1 Procenn flom b Ggritone based
R R T S S Pry

EE - fEREERREETRE SRR — B SR

SO RN SR IRA BN - RS EE T5 M - KRBT E A
BIEY) » MZOK ZAEREHE - SRE S B e 4 A B S EE R - iR
ZEINGRE Ry ] DALEIRAT THIHE i EE AR ARGSEALEE - a8t A —L
FEEHITTFERER » A5 1R - S— A RSN E R EEHR  FE
T PR R R AR K i BRI < R BN b e H EIFRYpeik B RAVHAS -
HIRE &K F B S M TP e B R B AR IR S i B = 2 P I RG » B 1% 70 I B
EAEEREEAHESYINIE - R SER EZ A EEER - AEH RS X
R Rt R AR A E AT FREVEMR - AR R E#TREHRZ
FEVEMR] - HRBFIT B HHITE -

3. 4R TRBEEMAEE/KREY (hydrochars)

SRR SUEFESE (Agar-Agar) T 2EMVATEREEEY) (Algae meal) |
MEG U =B EKEEY) (hydrochars) FlE 7S #&EHIEE 70k “Gelidium
Sesquipedale” HYEEEYIE REEEYIRE 2 &R » LT SHINEE - I
JEEESE (Agar-Agar) T ¥ RHR DR RKWEREER 22— SHREL
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2000-2400 7~ J7 Algae meal » —&(53 BEEY A A Gl RHIALRE » Hrp K E 5 2 i
BRI AR R IR o (RIIL - RSB A FH 12 LR RS AR nl AT A8 B A8 o

“7K#ENEEDY) hydrochar” A R AYh5 (biochar) » 37 R 57 A B BEY 2 i
frpr IR A AR Wi - AIE R PR AR PRI I B - CES IS A Y
TREH - A — 4B RV a/KE S AU e R ADE SR B
PR 2 A A B AR E AR - BT ERRE - a/KEEN
B W8 A B K 2l (HTC » Hydrothermal carbonization) & ¥ [fi 4= %
hydrochar » 41 [+ H 8P 2 2 A e VA B LA - —fRER HTC 28 it fll
LR E (180-250°C ) ~ BUAIEE ST T ~ BUNiF ~ BKIFEAE N LA YIE
hydrochar #YBEAR#40E - H A9 £ 2 H AV E L HTC 3 Gelidium
Sesquipedale Z=¥1E FEIELS £ R hydrochar » 3l PRSIV » & bR BT
PRHAREDEEE  (200°CHI 230°C ) » A [EIFZHERFE (2 /NFFFT 6 /NFF) - HY4AL%
hydrochar » HTC pRE A HAMEEE pH (6.04-6.68) - S5HEF A E

(114.79-122.18 mmolc / kg ) FI#EF} POlsen &&= (1673-3385mg / kg) » 49
BREEEYIFEHSES A0 - &8 HTC @mEHI%4T5% hydrochar BURMHE S
EE EMEFIR{RAY H/ C M1 O/ C th - ge4s 8 <L HTC FEH Gelidium
Sesquipedale “EVVEEEVIIERSAERL hydrochar RT{E St T I UETR -

FIRAZRRRIBBE S HK BT E S R AR RE R » S4E
FEFELEYRH B - SERESEEHEEES - ORI AAmAERTTX
HRACRBARERIR - WE—SRERYANSRAE - FRELYES
75% 7Zoha 0 BT Re BBl B AR Y - B TS algae meal (&
BRETAMEEER) SHEREML - TERAHEER - FIHAKEBRIL (HTC >
Hydrothermal carbonization) #fiy > 8 hydrochar fF - B AR XK
B CRE) SEWEZRGYEEEERE - A ALEAE PR - A
E B RRE -
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MBS KRB TR A B2 AV SRR - i 300 ZAERIE2M YY) (177 (3LL
E IS RRY) )+ 5 SHDLEEAT « B4 3 (EEIPR AR i BRI T R 4R Ze G R
o 4t 0 7 22 (1 AR R A R e B (I I B — 2 B AR AR AT et = 1
f HAHY 20 42 - W RE S TEHNE R B IHYETE -

Irini Angelidaki 72 - R FH ARG R R ASE2: ( Metagenomic ) BELA]
B TAROCE A - e FE e A BRI QA R A KIS B e ) o - F)
FAATE T K B e R EURAAEE RS (BTL) - M ZEAGR |1A HEEEEUS
FEABRIN T ER A EEYE DR &R T HET R tE s T
AT EEER [EIER I I R Y E AERUETY E%Uﬁﬁﬁiﬁﬁi  HRF AR RS
RIS A B H R - CEUT/KEIERSE - #E1T Pilot ZE0HEL - R
KABFI e EE A E T B HEAE

A 01U 4
l BRroach = Metagenome of 22 biogas reactors Lﬂ
)

+ - Fig 2 Genomes extracted from four dlﬁerent metagenomnc

Tools ==__iolo: gl al projects (Refs. 1, 2, 3) were compared calculating the average
nucleotide identity; this allowed the identification of the common
genomes. ]
L Garynoro et ol 2016, totechilogyfor Btints, DO 10.1166/51 30630160441 1
7, Trou ¢ 2. 2016, Diosescarce Techensy, DOL: 01016/, biortech.2010.05, 0011

m 1. Kouxpas et o, 2016, Schentiic Reports, DOL 10,1035 28810 -
i -

o
~__ The process now... The funnel concept g Anthro enic nitrogen cycle
(C) Atmospher:

me

L~ FIF Y TSR SRR A ERON A BRI £ A R
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2. FE : BREWHEEEEEY) © HmlRs

(Resource recovery and zero wastes: A Swedish perspective)

5% Mohammad Taherzadeh #+-2 5 5 i University of Boras » 2
TFAEREZEYIRAIA - SR - EEME - i TERIEYHAASE - s
238 FBLL FEmscEsse S IAL R -

Taherzadeh #1405 SLRC DR B R BILZE B - B SR B IEHE AFE S
fbkE > HAEERE] 1% > Hfth 99% FEE S AEL - SAh—FiE T (L
PR EEEGE - B RAR L SRS 2 8~47 BoT/ME (&1
A) > B RENINE B 440 EilE > HbF 220 BiEgEETEatE -
T WTE (waste-to-energy) HERKEEIR - fELL 2 AT - e TR > e
J& ~ O~ A - AEREEY) - DU E mRAR - AL EL - ALt
AL > FIT—/ NS A AR - FA B S » AI AT e R
SR > BRI ECE D 80 EENIN  RACEE ML - EHELEIRIME
AR HCOCEFB B E AR AR R R ARSI E 851 -
BT 3 BRI SR o LLET LS RIS R IR IR G AR o fRIE Wired 4
5 SR (LIRS R BN S > B LUE BB R BRI rBHEYE
H R e i A RS R SRR K > o N A A e - TR 4G
FRpAE R, (HEAC AT RUEE - ©

DR ERIREER AR > A EREEYISCH A F A F R
B AiE C BIERAY SR - B E B R M E R
GBIl T RS A RET TR E RSN ER LR (ERRHEF
AL > RIS IR A I PR F 5 AR EE B S - B LB Eas ARt
NEFAEEF 3 BRI A ERSEIEE - fErgs A HEs Bt E R
FIEABERAVEGE (E+ D) -

(B)_andﬁli reduction in Sweden and Boras city

Landfilling ~0 %

Today | Recycling
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(C) Food wastes separation
(Optical sorting vs. dedicated collections)
\ | S

M+ ~ Fi SR Z R A S R

3. EE : MMERVOHEBERERES

(Circular economy concepts and practice using microalgae as the

platform)

RS RS RN KA BT » BORE AL TR ~ AEEAE
TR~ AEVIREBR ~ (R TAREREY - IR - FERMAEYSE - BAZI0E
A540 RPN (BIRFE) BRI TEAR =2~ 55 23 JEEITaE (2016) ~ 5=
JEAFERIRGERE (2015) ~ ZERSEE (2015) ~ SRR SRR TRE 2
@ (Fellow, American Institute of Medical & Biological Engineering, AIMBE)
(2015) ~ 8 ] AR EER & £ I TAR B (2015) ~ {5 Hf (3 Y S A A%
(2014) ~ REECEBAFTRISE BT = (FITI) TAIZE/ETJ8% 5 (2015) ~ PRSI
JEHS:2014 55 8 JENN BRI R B s TR B s, 2014 55 17 &K
G AT E PR A B (Archimedes) < i 4%, 2013 i oo [ 5% 4 B fee ol jiit 5%
(INVENTO Prague 2013 Award) ~ /8L TER SRS 2 BLI0A5TH © (L LA RS
(2008, 2014); f i Gw 8% (2010); o ik ~P iy 4% (2008); #8 i {5£ie i
(2007) - #5538 350 i SCI BEREEMHATER L (BFE 14 RaEats [Ham
X (IS1 Hi-Ci paper)) » 40 THDL EEBEAHGES - STARAER MR Y ABESES » B
[FEIEI R EERIL =R AN E] » 3R BRI ERREA T = (A FE R 5t 5
& EE MR A V) & ER A -

e E R RAPEEMHEY) > BARBER_S(ERIRHIRETT > AT A Rt
EFRKE R HYEAING - — SR R WCR YRR thRE S e B BUR B 2B R
TREKHEETREE (COD) [ o M AR TROKEERAY 1 EER £

F 1T H H4BH



FAEFEDEETE(R COD 150 M UAETREFHIAE B/ K EEREFIE - HiNEFE eSS
BYUERSEAMTAYIHIEK » o B n] gE b R R S 1 5 e pR B
T A o A e B A SR B R K A T AR IR A B m] DI E S T
H% FTERCHRL - 809 KoK BT AR M se B B b (B e o > DU AR (B ER A
LTSRNz - SREIZERTLE 50 e EA Lo (B+—A) > 1
JE(T B AR PR AT R oK - AL GRS (b bt BTy
(El+— B) : (1) IR SEYE - AFEER ~ #40%K - EPA ~ DHA -
MARIESRAL LR SR (B +— D) - () [EAMERREHE SRR (T
SEELUH T 38) B D EERPERL - (3) (EAMCRETR K (Bl - &
&K IRSERTK > SRR ) pRE S AG H B T - EA K
Tréa— TR LGRS B ERCOR R - SO E B RS & TR CO2 [ElE
TR ORI T E EYYE AL oA RGRE T R R R
Fhadly > YRR R RAFRVEREAR IS > B rCEERHE+—E -

RBPZHIRLIFERER ARG — R TR - T
PSR LR BT - RS TR & (BB HAR HAM B R R 2% ]
o FPEERFAEE T EANER R ESE - GREIERKT  EaaR R
REGHIZES A ? SEARE S TR RKE LA n B A
T ? EEONEKRIE 2 ARFIE L HEERERZIAIZH &Y FRREER
[ E At I E AR E SR A (R BIRTRE > — iR O REEAG S AEAE %
E RofEPHE BB IARIOR > MIRREPR(EH] » ARG EEAEHURS GRAEAE - AIHRRRITAER
P BRI REIE - AR LR > fE e B BRI S FRV SRR
AR RGP LIE B M BRSSP -« SRESKIITFE R
FEEEEE  AIRRIVHFEEIR & 1E L B SRR RS - sEA
HEETERRAVAE S > ERMESIIMIAEHEE -

evements in microalgae R&D

regE lﬂ

—
-t

!'Vs"p S

Microalgae-based PRELR 6 ",
PRRE ,‘Jﬁ Il ¢

wastewater !
treatment & follow-
up applications
(Circular economy) @ A
Collabgralglv/ Poultry, Sugar and For
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e S —
: i or flue gas CO, fixation = amis @ BK R EIE R4
(e PhOt.o bloreactont g : 2,000 ton scale microalgae-based wastewater treatment plant
(Nan-Tung, China) . in Ping-Tung, Taiwan (COD 3000 ppm - <80 ppm; N/P removal > 90%)

Wastewater
treatment plant &
CH, production
(two-phase anaerobi
\ il digester; 2 x 1000 to

7

2000 ton microalgal
cultivation system

Electricity  CH,
(7000 KW/ per day) <=

| materials

=

Suble

supply an
FUCOXANTHIN ~ LUTEIN  plgal ,.,,,.;m.,,, Advanced

ASTAXANTHIN EPADHA  biomass 4 Y (cultivation
= technology
Functional algae Effluents from

powder microalgae High areal

productivity

— - treatment system .".73.',.'2'..’;"".'"“"“ &
POLYSACCHARIDE PEPTIDE can be used for " s-free

irrigation or pi proce:
PROTEIN  MINERALS ! B farm rocgsing

[ +— PEERE A TR A B B

4. EE  BREREKNAEYE REECREYRERIERER

(Biomass from swine wastewater and its conversion to bioenergy for

effective application)

FiER# Huu Hao Ngo 2585 » 2k B AR A 5n T RURFR K2 (University
of Technology Sydney > UTS) » Ey BN KIVAF & BUNATLRE 2 — >
2016 £ QS &FEHERAITBEIMNES 9 iz > Ngo {#4- B Ri/EERE TIZEEY - I
PEE/KFIRE /KB LRI AT - PReEEBER R i FIER R Ak (o A= W) B A2 ot
GRS FE BRERHT AR T2 H8E BT e b - AR B TR
B2t - it e U B R B A i e (IBA) VIR BRI E TEWTFE &
jﬂﬁ’% IBA BEER B - fiEiE (T IWA BAR/KER TIFEE (FE) 698

SRR, R EEFAEY S ERS O8RS £ BRI ARKE
5)??%3’%.5 FHEEEH LR B g 2B T B2 R KN
SR TR EER - 3832 517 RHATIERSC - HEE5R4E Science of the Total

Environment FY3E A review on the occurrence of micropollutants in the
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aquatic environment and their fate and removal during wastewater treatment
WS T 1132 20 AP ZE Rl R bR B BE 7K B AR BA SRy A B0 T 54
VIR T g - R RBRITIENE R

Ngo EF s P 2B A ROK B B FINARE e SR amiE
GEMAREVAER - Bl - 280 BEK RS IiER 588
RS S8A AT 2REKDIRIEEK S 32% T3EEK 29%
WK S 8% - BHEEOK BRI Bl % - HAXOZE AR SRR - K
FIF > KLY AR e EE 2 EHENEYE  NEFE e HE
{bEPIARERRE > 02 - YRR FRIREACON - (FHEFE R KT THIRE
BRI IR AR B R IR E 2 MEA R B E{ERE
=Y i  H AR A AR E R BOKRTRRR - B Y E B B
TEHE R R A B an IR L EE R A AT R R T4 - B R KE e
B W2 5 R e B RIS 'R - A > EfEE A
BEFEGHY) ARG s AEYE - 5 RSO 2 i S e
& o (R > 51 T R EEAYT AN > BRI JE  W

(e > e wdad) NRAR (BEFE AR > &ataliF) -
DA AR > B RKAY TR BUE R PR 205 YR FD B - A 57
o - BREGHE (AD) #EDZ(ERA - It H R EFE R Kig iR it 7 5ty
ERRENEI A - AE AD SRS AR T S ARSI - iR R
BN EPpa B o] A — 2 BRI (BN EE - kS ) #— 2P
RIS - BESh - FERE I - T DU S TE D TRR MY RFR
BUaniC > PR A L - ST 2 A B R EAUE T e s m P&
TSAYHIEE > WEUE T Btg 2 2R - NIRRT wm
FyEE 2 > JE A A] (i FEFE B /K A B A R B R AR B0 - IRR
HATEY T > {fiat AD BREE/KIR e BE D B o] B [ (R B < J N s [ A A
BRI - AR S HATIT A (Xenobiotics) S {FE

1|15} ine wastewater production
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nt levels in swine wastewater & " Nutrients removal mechanism

Hitrogen and phosphorus paly

significant role in

microalgae/duckweed metabolism:
not only removed by

E+— F R R R K E TR R

5. X : NEREVIRE T | SEEHrEE

(Anaerobic biodegradation of lignin: New understandings of the influence of

structural modifications)

YR s Birgitte K. Ahring 2445 » TR FEESTE N 17 K2 (Washington State
University ) (B2 TAEREAY) TRRE 220% - EUTSREYEE L ARV
IS EEAYAEYIRE M - fAYESERERES - (Y LA 2 A YRE R (e
BRIy aEL  ARETHEE - Y4BT EYIRALER 7 FE R - DLRR
FE T o BRI LRI BB - EAT > (e AL A YIS S BRI 22 A
AR - dI B ZE /N — B B B == i s DS BN RS 0y s ORI, -
PrEE bR E (ETHRR LG - Ahring ZUb 75 BB Ry iR iR (WEX) THRERHE -
B TEESIYEMEE TR > BLEMEGEEE - B HE LAE T a2y
'E AR A 5 - Ahring ZRZ Y ER CACEE I B TER T 2 18 T AERR
Feaik - AN R BREREREY) 1 HiE ] R FHEEAREEEY) (AR
HIRRAR) o Al CLAEEEHHRZ TV A B AR £, - BIFTERAY A B AR TR R 2
BHRHY - 2258 322 RIS > 6 e DA Lam s [ 500 R EAE - 4%
AR RTHR I E R IR -

F 2l H #H4BH



NE#EZREYEEMIR B ENAEREY R EY) BRI S
EAAMNEERAEE A - FEE AT » KERBEY SRS T P R RS
FERTRL  RERAELIREER IR T R I 2R > FERIE AR RIS K7 o -
REMRT RV BB SR - (B2 E > REZREOUEGHEB R EY) -
EEEYHIARER (—EaRE KRy EREE) S RERNEER  ERE
ER 4R = IR RS DURTR B RME YRV B B - TR RIEYIRIN BRI oK Bl e &
ZNTRAVER AR - S PR (LIRS > DR BRI AN E &4 - FHHYHE
SEtRAIIER] - REZRMRA 2o NI - i T w2 B2 R R B b
BITEF - REZRAVE bR R A YIS R P S AV E R R - SR Stk
AVVEE( b RS bR i - KB RIEF AR NI R X285
A (B B) - HERAIEIREHEFE IS M ERS - BFL5ES (Lac) -
NEZBEELYEE (LIP) MiEEE(EYEE (MnP) - RIEBETMTEARERE
IR R T AR YR - B S S RE R AYsRE BRI LiP fESaE
{EARBEZTIER AR - AN SR ECNEZTEERER MnP (T - 5
— > NERHIBREEE (AD) 24218 HENeRE - TEAHEEY R
UL AD ETEA LS CHR) KEAIH » RERE AR - EBONE
GER S EENER (PI0FRARE) f£48 BRI EE R b7 R
il 28I > — LSRR B T DU 2 H B RSB (e ALY -
LR 5 e BB R R AR /S (BRE > 20 Cu > Pt> Nizk Fe > 1]
DUEEOR T S - Sl A A = A P2 2 - JeRi T 4LEKE (Rhodococcus
opacus )DSM 1069 FbTFERER i > &L TR BR 1R A B AR E B E T AR L E
FEE R N SRR T AR T B R R BRI A R o it - 45
HFIEIRTE R/ NE - FMTE RO SR BI PV B TR - RS Ry iR

(WEx) TR ([ D) > fEmBEseE 7 AYEE AD FIRFARER -
HEE RS > SRR EAEE H AIRE ZRE R G-/l S-IIRE R
RES (El+—EF) > -~ NELAE SRR A S YRR E & -
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| Feedstocks — Washington State

(B) How lignin is biodegraded

==

e et s
;_Eja 2
K=

4 natic representation of lignin depolymerisation to form lignin fraaments
“on et al. 2011) -

Soflviood “slash
Feed

-----

" 13C NMR of loblolly pine

Effect of WEX pretreatment | (F;) Heteronuclear Single Quantum Coherence (HSQC)of loblolly pine
. Effect of WEX pretreatment

o o

Pretreated |
9 3

\ d

1100 Sz fi102 b

T
1150

6 2

N: Newly generated structures
X: Missing structures

-0)
N Lignin

Pretreated [ Side chain

’I

G Guse Lignin
Side chain

[+~ RE R R TR EE SRR A T4

6. BXERAVEETHAFEER - BAGHVERRE

(Innovative value chains in the EU Bio-based Economy: It's all about

partnerships)

YrlsiE D, Carrez 37 Bio Based Industries Consortium (BIC) #hiT=
BIC B —XJi* 2013 FAEATE ZE/M LAY & FI4HAR - BIC AFRAL 2 ERF T ELEx
WZEEEUANEIERER G (PPP) - RV TR &K (BBI
U - BATLEEB AR AR S 2014 42 2020 FFREFCE 37 [BEOTH R4
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Vgl - BUEZ B EARRETA 9.75 (BEOT - AVEEIFHEA 27 (BEUT - HikE
—BOTHY A E S > BBIIU THEHRIAIH 4.4 BOTHIRA A BEERL © £ 01 3
Frr s YRR TRERE T 1.92 (SECTHYEY)EETH H 1870 19.5 ([EEUTHYEH
SNEE) - BBIIU HRIREONAER S & - TR CMEN AR - 1A
B [ AR ARSI > Ry A= VR e el AT Y 5 - W oREIOMN B/
H 7 FEIH T EI 580 - BBI U J&— M sc i LT FERIENT (R&D) FYTHE - i
A NMEFEEI TSR ZIEACGURE R SECZR - EadEiB S E TR
R (R > IEBIRITESEFTREVE R - DU R R & B R A R o 58
BT R EYPREL - BIC Rl Soba 22 5 (E ALV (E (B - AFEARITTSE - Th/ RIS
(SME) - E@ISEERT - BONE i & FEONEG-F- & - BBI JU £ 2030 4L
PIRE RS e o MRS (B =)
v RIS SR AR A - S BRI TR AT RS - S L
SEALEION > TEii B2 R SR N/ BB ZE

v ZEAERIE IR RAA

v FEFTAJEHE A 700,000 (LR R L > H o 8090 AERATAT H AR SE Il

v gL E TR RHEE S o REUNEY Y E AR 1 20%

v (e 2506 REEFACE (BlIEMAVIEEEY)) EIEMEHE - BX "
BT VIR - RS RAEIER

v HUREON 3026 A b BB IR R AL

v RIS RFEN S A YRR R BION 6% YA iERE R R K
v IFREONTSE BN EY) - R R - SORBHERTTAEY)

FOA PR R R
v EOEEREHE AR EEE - BREREEFISR A A
v BEEEAEAEEE - B BBIIU 4957 S E RS HEE (GHG)

R R E ) 50%

D. Carrez 7148 T %18 BIC 2Bify “AWEETERINZER" - EBRT BIC
TRAEHEON AT EYAH H & - #5699 17 BIC A1 BBI JU FEfI#4:
PIEOR ISR T A HEAVEZEA - 42 BBIJU T > BIC s EFIER R & 1F R =&
EHVAEYEE ML BRI AT S TER R A S S A Y B
LA R A S R 7 A R ETE H B AURAR 7 H A T TR ERE - s B
WZEsEH TIRE A YEORAVERE - R T BIC {1 E R AT AR 1%
AU E BB E - fE N 4EA
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R  E———— ]
Employment in the bio-based economy in the
EU-28, 2008-2015*
50
a5
40 4
§ 35
E 30 = Bioenergy
é s mBiofuels.
& 20
é 15 m Paper and paper products.
H
Bt  Forest-based industy.
05
0.0 m Textiles and textile products.
2008 2013 2014 2015
%Blovbascd Industries *exchuding Agricuture, Forestry, Fishery, ‘
C Prepared by |- attteu | 2018
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Waste streams : . (m.]w : . m : . m 3 BIC supports the SDGs
Multiple organic waste M 1+ Building - * Textiles %
By-products &by-streams . Biopolymers . + Packaging % . ﬂqx
Forestry side-streams . 3+ Surfactants 1+ Solvents 28, o8
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crops and residues 1 ' Biomaterials 1 + Cosmetics 2
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(B) 2017 FBRERAEVIIGSRAESE BT - FHooh DU E A S Ry Ko

(C) EVEESEEER > BBIIU SIRIAVICOREBS A% PPP A —fEELAGHY
BIFHEI T BBIIU EHIFIARIRA 2 -

(D) e rl s HAE (SDG) SRS AHRIRYILE - SOBNIEREE )T
i EERPREK - 2016 11 H - BKIRZ B GHAMERN A RFEBONARKAY T
—&" BRSNS - B E I R R E AT

(E) BIC § & » AaTZHMTFEHIRR -

oore 04 30 283 tonal mcom -
oty
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E+PY BIC SXER4WIE: TSR FEA]

FE—EHF~& FUNGUSCHAIN EZEER(LETE (B A) BolEE s
TEFEGEEA M 6 BIRIEEY) - 3 2016 F 4 HEA R 4 4F > S8E
800 &N - Funguschain 575 FH BT 7KF 22 Le BE Vi b R AR AR IR -
YR A Y5 &) o Funguschain <7 (i A # Y P B U 3 (cascading
processes) {EtEEFEH YIRS EET T DURE & dn > EREMEEH TR
B P REK o (ERUEFIRIERAVEE YETHEAL EOE R A - 5451 H R R
ST AR VIR R T3 AT » s AE VIR IR bR ] LA A R YR R -
Al RFEE S 6590 HY g BE I8 b A A BRI - ¥ A B R i e
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il > AR BNBVERRR] > g EEEIN T3EH - SRR R Y E AR
T BRI P AR o

B_{EBIT FIRST2RUN HIREZRIEVIHIST &Y% (Y B) -

— (& VIR SR R g S R a2 R AT R b R AR VR

H 2015 4 7 HEdta Rl 4 5 GIE 2500 EET - 5607 A 17— (i i
RSB Y A VR R AR AS S Y (B (E - 7] DABH S4B ARIRTE 73 1 FAY
HEMEY) > 2SR S it EAERAYRIE AT (cardoon) - {F f—%¢ 50/50
BEMFE (V) - ZIHHFHE Porto Torres o bRSGE R —(E £V SHRL > i
A —(ELER T EReR SR S A e - ARV R S — 0y (VBRI
(EF) EfTRIE - PAAE(EERanFIEN Y6} - Novamont A1 Coldiretti (5 A]
R ET ) LA ORISR R R R B ER AR A L - THEA
I - AR R IR 2 BRI SR LU R - (B BRI i/ R e Y -

RAETEE R e A (=2 3.5 ) - HFERMEEB IRV EGERI R REARE

7 RllEE{E 5096 A1 20% - FEFT AIHF4E - 48 A RCRIATRT LRI AR )b T2
AV (WE R ) - AR B EREE %K TR
AEERY > FHTERRHYEFERE TS 10,000 ME/AE - fitE AR A S 2 20,000 ME/AEHY A]
AR - JRERAS (GHG) BEITE RV 35% - medd i mnt BN £k

(Azelaic & pelargonic acid) »

FE={EBF MACROCASCADE [EhxRZEEAYIE R (B C)
et ae PP R TR AU A VI MR RS, - B — A E V& & TR ATF
SRS R I TGS FE 0 TR {5 2 Y I Rl - MACRO CASCADE 75
H 5 R AR EAE AT B RSS2 Y E R R B i B0 ET 2 BUA PREI PR
B o 5% TR ARSI BEBUNAK TR EE 2 &Y - 5 2016 4 10 HEH

G 4 5 > BBl JU & €4,156,356.25 - 515 HIRAE IS B LHYEERETE -
LI¥E S Saccharina Latissima (‘sugerkelp - kombu ) #1 Palmaria palmata (4] f&
g > dulse) TRHYHEE & E o (] — 4R MR R A IR T
I B TRRITE KAV BE SRS 5 % MR RS R A 2K 50-75% -
DU R A Y E BRI R AR E MERY U704 - S R R e E IR BT AR R AL
FHEUHSAT 4SS 1Y » B3 B A (e (R TIRE v EAMEAV G B in o BHEE nl =
JEVE B n R E VIR AU 3 B 705 - I R B T At R AR R )
H AR SR o HAR T YR SR R HERREEE'E - B
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2Tl e ELT VB KA L & E TR EE 2R - B — 25 Bl B R AU I AH R Y
Fraft - sHEER - Ban o #Ehn o AbA iR EELaAY S B (H A 5 iR - B
A MEN IS S R T B 1T 4297 - T S R BRI (B 7 ZE AV B Al T 1k
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(1) Session IB: Industrial Bioprocessing for Biofuels : 09 H 17 H
(2) Session 2B: Algal Biorefinery : 09 H 17 H
(3) Session 3B: Lignocellulose Biorefinery : 09 H 17 H
(4) Session 4B: Biorefineries & Biofuels : 09 H 18 H
(5) Session 5B: White Biotechnology — Production of Fuels and Chemicals : 09 H
18 H
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(6) Session 6B: White Biotechnology: 09 5 18 H
(7) Session 7A: Bioresource policies, bioeconomy and social perspectives: 09 H 19
H
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Locations

A ROYAL COSUN COMPANY—

(B) %_ ..... .
St

-

Lot

[ = .. ®
Suiker Unie | o £
° <
1 svz
Duynie Group .
Cosun Biobased Products 1 ot a2
CIRE, o
> BIOREFINERY J\ e e e
(C¥arboxymethyl inulin (CMI) = (D) %"_
N Inulin derivative Quatin® N
Products

Cationic bio-polymer for surface modification

—
. AN
Fabric care @

Carboxyline® CMI as scale inhibitor (-CO5, -SO,, NaCl)
» Detergents

- Laundry detergent - Fabric softener oS e 7
- Dishwasher detergents o Meraeam /.o« @ \
- Water treatment - Surface cleaner \ o - ;" )
- Potable water production - Automatic dishwashing ‘ o ?
- Process/cooling water « Haircare Q %
- Oil & gas industry - Conditioner Tk
- 2-in-1 Shampoo g e
= Water treatment
- Coagulant

- Oiliwater separation

(E = = | ‘ , .
[Bevelopment Fractionation Process =N ugar Beet Pulp Fibers: Betafib® %N
* Biobases
Hadoets
- R&D aims: \" * Functionality: Stabilization/structuring of water based: systems.
; ; ) - Parti
— Effective hydrolysis of hemicellulose and pectin Puﬂvvhwf icles / Gas bubbles
— Leaving properties of the cellulosic fibres intact *  Applications;
— Cost-effective (DSP!) and sustainable. X .m'& B o
: - Paints & Coali
- Technology scaled up from lab to pilot-scale. " ) - Driling hukds ngs
. - Gement & Concroto
- Adhesives

»

B+ 7 Royal Cosun 48 EAHRRE M5

[INV13] Modern bioenergy and its role in the transition towards a low-carbon
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3] 1EA Technology Roadmap: )] 5::"5‘:?: i ss:;::‘r'i:"ergy e
Delivering Sustainable Bioenergy

Modern bioenergy in final energy consumption
cooperation between IEA & IEA Bioenergy R —
2015 2060
Published November 2017 B 2

Links:
s

Technolagy Roadmap. Delivering. Sustainable Bigenergy.at &
hito://
roadmap-delivering-sustainable-bioeneray/ x 4 3% v
The Technology Roadmap provides 736
technology milestones and policy actions

needed to unlock the potential of bioenergy in
a sustainable energy mix Total final energy consumption of sustainable bioenergy increases four
times by 2060 in the 2DS. Use of  biofuels "
increases tenfold, with a large majority of advanced biofuels.

www ieabioenergy.com lea www ieabioenergy.com

(C) Biofuels: an important option in
a portfolio of transport solutions

4 Increasing role of advanced biofuels, £
lea’ iea
focus on long-haul transport

Is final t energy d d by fuel type in the

Transport Fuels - 2DS 2DS, up to 2060

028

Notes
o uia i the Sl post.

While demand of transport services more than doubles, biofuels
complement end-use efficiency and strong growth in electricity,
providing almost 30% of transport final energy demand in 2060.

Biofuels can EVs and play imp roles in heavy freight,
shipping and air transport - but a step change is needed in support
iofuels.

policies for advanced biofuels.

www.ieabioenergy.com

B+75 The Bioenergy Technology Roadmap Ri#it 3R 4B REFRAYE R
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BRI A B AL (EEAE FCC - j2 7 B ERIseE - AR &4t
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!Nl  Promising concepts & business (B) Promising concepts & business
opportunities opportunities
Pulp and paper mills: = Chemical industries:

»ideal platform for the demonstration of the biorefin ery »can shift to biobased resources, e.g. sugars, lignocellulose

con ept because of their scale, existing infrastructur »focus on materials with specific functionalities (not only
proximity to biomass sources, and experience in bomass replacing fossil chemicals)
handling logistics

consider CO, and hydrogen as building blocks

» experience from developing advanced biofuels is important
stepping stone towards biochemicals

Example: sugar beet refinery Promising concepts & business

opportunities
FROM BEET FIELD TO SUGAR FACTORY

= Petroleum refineries:

> Co-| ing of biobased i such as pyrolysis
oil in petroleum refineries => efficient way to build on
existing infrastructure and attain a smooth transition.

in refinery processes

> ydrogen as ¢
(could be produced from biomass).
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AT - BB MfaA. (2013) SRIEEE KON TAIA, E#ERRE
84, 6-8.

Guang, F. (2013) Present situations and prospects for the research on rice bran
protein Journal of Food Safety and Quality 4, 863-867.

OR4liZE. (2017) shEER{RSREUEMERISE RIS T), IEK A SREALE SiEEs
BFZEL, IEK SR HAE.

Ferrera-Lorenzo, N., Fuente, E., Suérez-Ruiz, I., and Ruiz, B. (2014) KOH
activated carbon from conventional and microwave heating system of a
macroalgae waste from the Agar—Agar industry, Fuel Processing Technology
121, 25-31.

PetroviL, J., PeriSil., N., MaksimoviL, J. D., MaksimoviL, V., Kragovil., M.,
Stojanovil., M., Lausevil,, M., and Mihajlovil., M. (2016) Hydrothermal
conversion of grape pomace: Detailed characterization of obtained hydrochar
and liquid phase, Journal of Analytical and Applied Pyrolysis 118, 267-277.

=k (2015 45 05 H 07 H 17:31) (LJEF e - Imetdri R4y 2
SO, In RIEEHE,
http://technews.tw/2015/05/07/sweden-import-waste-to-transform-into-energy
/
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Wenshan Guo
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PR O G R M ME

ptember 2018
or Bioenergy, Bioproducts Sitges, Spain
Environmental Sustainability

ABOUT THE CONFERENCE

The 2 International Conference on Bioresource Technology for Bioenergy,
Bioproducts & Environmental Sustainability (BIORESTEC) will build upon the
successful 1 BIORESTEC conference held in October 2016. We will once again
convene, bringing together researchers in academia and industry, as well as
policymakers, to discuss the progress made during the intervening two years
and the latest trends in biotechnology, bioenergy, and biobased products.

The programme will be curated by a committee of world class academic leaders
in their respective fields with key topic areas including:

+ Pretreatment and de-construction of biomass/bioresources

- Bioresources (including waste) recovery and recycling, including microbial
electrochemical systems

+ Bioresources for biofuels (liquid and gaseous)

- Bioresources for biobased chemicals & products, including gas fermentation
and in situ product recovery

+ Thermochemical conversion of bioresources

* Biorefineries and white biotechnology

* Systems approach: Bioresource systems analysis, life cycle assessment (LCA),
carbon accounting, nutrient-energy-water (NEW) nexus

+ Industrial applications and up-scaling

* Bioresource policy & economics

CONFERENCE CHAIRS

Ashok Pandey
CSIR-Indian Institute of Toxicology Research, Lucknow
India

Deepak Pant
VITO, Flemish Institute for Technological Research
Belgium

Monday 17" Sept 2018

08:00 Registration
Hall Tramuntana

Welcome Address 1:
Ashok Pandey and Deepak Pant
Tramuntana 2¢-3

08:30-08:40

08:40-09:20  [PLO1] Irini Angelidaki,
Danmarks Tekniske Universitet,

Denmark | Tramuntana 2¢:3

[PL02] Mohammad J.
Taherzadeh, University of Bords,
Sweden | Tramuntana 2¢-3

09:20-10:00

10:00-10:30  Coffee Break and Poster Session 1
P Tramuntana 1

Oral Programme 10:30-12:30  Session IA: Biomass Fractionation
- Pretreatment Processes and

Technologies | Tramuntana 263

Session IB: Industrial
Bioprocessing for Biofuels | Garbi
12:00:13:30 Lunch | Restaurant

12:30-13:30  Poster Session 2 | Tramuntana 1

Sunday 16t Sept 2018

17:00-19:00  Registration

Tramuntana

13:30-15:00 Session 2A: Thermo-Chemical

Processing of Biomass

Session Chair: Tramuntana 2¢-3
Session 2B: Algal Biorefinery

18:00-19:30  Welcome Reception & Special Garbi

Launch Event & Poster Session 1

Tramuntana |

15:00-15:30  Coffee Break | Tranuntana 1

15:30-17:30  Session 3A: Biological

waste treatment ~Microbial
Electro-chemical system &
Environmental bioengineering
Tramuntana 2¢:3

Session 3B: Lignocellulose

Biorefinery | Garbi
17:30-19:00  Industry - Academia Speed
Dating Event (with refreshments)

Tuesday 18 Sept 2018 Wednesday 19 Sept 2018
08:30-09:10 [PL03] Jo-Shu Chang, National 08:30-09:10 [PLO6) Dirk Carrez, Bio Based
Cheng Kung University, Taiwan Industries Consortium, Belgium
Tramuntana 2¢:3 Tramuntana 2¢3
09:10-09:50  [PLO4] Huu Hao Ngo, University 09:10-10:40  Session 7A: Bioresource
of Technology Sydney, Australia policies, bioeconomy and social
Tramuntana 263 perspectives | Tramuntana 2¢-3
09:50-10:20  Coffee Break and Poster Session 2 Session 7B: White Biotechnology-
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Influence of crude glycerol addition on the biomass and ‘0‘
A lipid content of C. orbicularis CPC1215 G t r

)
‘“]lp"’ Ai-Ling Kao, Chin-Chung Chen, Chang-Ting Tsai, Hsin-Yao Cheng, Jui-Hui Chen, Zheng-Chia Tsai .\ recimorocy
RESEARCH INSTITUTE
_‘ , Department of Biotechnology, Green Technology Research Institute, CPC Corporation, Taiwan —e——
8 : &b AR
(E-mail address: 295663@cpc.com.tw)
_Introduction , — Resuilts and Discussion ,
e
Chlamydomonas orbicularis CPC1215, an ultraviolet induced mutant, originally isolated 1. Without CO, supply condition (250 mL scale)
from the southern coast of Taiwan by CPC Corporation, Taiwan (CPC). CPC is the Biomass Lipid productivity Lipid content Survival Rate
foremost energy enterprise in Taiwan and the major goal in feedstock development is to 5

obtain suitable species for biofuel production. C. orbicularis CPC1215 was a candidate in
commercial and industrial algal oil producer according to its high lipid productivity, low
adhesion to PBR that easily by itati i i and could be
cultivated with seawater or freshwater. C. orbicularis CPC1215 performed the optimal lipid
content of 51.8% and the highest lipid productivity of 121.8 mg/L/day. In outdoor cultivation
by using 50 L photobioreactors, the biomass and lipid content were 2.5 g/L and 55.4%,
respectively. Crude glycerol is a major by-product in the production of biodiesel. With global

8.21

Survival rate (%)

Dry weight (g/L)
Lipid productivity (mg/Liday)
Lipid content (%)

growth of the biodiesel industry, how to effectively reuse this by-product is an important TEB23 B SEEEe = g e . . .
issue. One possibility for utilization of crude glycerol is to use it as a carbon source during g8838¢8¢ g 383388 8888¢8¢8 2 888 8 3
d d . 5 i = 56060 %% 58606595 58585655 2Ee 852
the incubation of microalgae. That would reduce the production cost of microalgal biodiesel. e St RLl § k- T 2222388 oy £ 8
3 ES i 3 . 8 € =233 %8
In this study, the growth of C. orbicularis CPC1215 under the presence of different Cha S s®&e s 8 SE M8 N5 h s*88¢g¢g
concentrations of pure glycerol or crude glycerol was evaluated with the objective of 23 23 22 53
increasing the biomass growth and lipid content. 5% Fatty acid composition
(A) The estuary of Zhuoshui River (B) High lipid accumulation (D) Rapid sedimentation 60% =C160
o ) g = C18:1n9c
5 0% #C18:2n6¢
3 20% = C18:3n3
I u Others
0%

09l Glycerol 1giL Glycerol 5giL Glycerol 10giL Giycerol 1g/L Crude  5giL Crude
dlycerol glycerol

Figure 2. The biomass, lipid productivity, lipid content, survival rate, and fatty acid composition of C.
orbicularis CPC1215 under different concentrations of pure glycerol or crude glycerol in 250 mL PBR
without CO,supply.

2. With €O, supply condition (500 mL scale)

FAME FAME composition
(E) Applications 40% = o
— =y 98.10. 25% 12 § =251 Giycarcl
g « 53 Glyeerel
-3 30% L Gyoerol
&) 2 =551 Gruds Glycarct
g 67.78] T 25% 1091 Crude Giycerol
i 61.28 220%
z E 15w
N H &
C. orbicularis 3 10%
- QIbICUIa) g . 5% u
BPLAze 2 g [ | '] 0% AL
. J 0 gL sen gL gl gL & & F P
Glycerol Glycerol Glycerol Crude Crude P ) o
Figure 1. The and of C. CPC1215 Glycerol Glycerol
: Figure 3. The lipid production of C. orbicularis GPC1215 under different concentrations of pure glycerol
_ Materials and Methods + or glycerol in 500 mL PBR with CO,supply (5% CO,,0.2 vwm)..
O Crude glycerol was kindly provided by Taiwan NJC corporation. gg Conclus|0n A
It had the following composition(w/w) : 50~60% glycerol, 10~20% E g R ]

methanol, 10~20% moisture.

O Pure glycerol was ACS reagent and had >99.5% purity.
(Merck 1.04092.1000)

O Cultivation condition: 5% CO,, 0.02 wm, RT (25-30C ), TAP medium (1% sea salts) glycerol for ing biomass and ing lipid productivity under mi; i

In this study, the lipid content, lipid productivity, and biomass of C. orbicularis CPC1215
were elevated 74%, 202%, and 72% when adding 5.0 g/L crude glycerol in the growth
medium. These results showed that C. orbicularis CPC1215 is feasible to use crude
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A simple process for the bio-ethanol production e

by using rice bran as feedstock :
Chin-Chung Chen, Guo-Jhan Gao, Ai-Ling Kao, Chang-Ting Tsai, Hsin-Yao Cheng,

trieess
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Department of Biotechnology, Green Technology Research Institute, CPC Corporation, Taiwan, ROC

(E-mail address: 078654@cpc.com.tw)
Introduction .

(el
Rice is produced to nearly 1.4 million tons every year in Taiwan. It
results in the collection of about 140,000 tons of rice bran at rice
processing sites. Although rice bran is usually used as animal feed,
more valuable applications should be developed to further improve
the economics of this rice milling by-product. Rice bran contains
about 30% starch and 15% protein together with a little amount of
cellulose (about 5%) and hemicellulose (about 8%), indicating it could
serve as a good feedstock for bio-ethanol production. The present
study aims to produce ethanol by a simple process using rice bran as
feedstock.

 Results and Discussion

2. Conversion of rice bran to fermentable sugars by
Acremonium cellulase mixture

— Materials and Methods .
« Carbon source: Rice bran collected from a local mill located in the
Tainan area, Taiwan

« Hydrolytic enzyme: Acremonium cellulase mixture produced by A.
cellulolyticus (non-GMO fungi) (Meiji Seika Pharma Co., Ltd.)

« Inoculum: Alcohol instant active dry yeast (AngelYeast Co., Ltd.)
« Process (fermentation): batch fermentation w/o pH control

« Working volume (fermentation): 100 mL (in a 500 mL flask)

« Temperature (fermentation): 30°C

« Agitation (fermentation): 180 rpm

Rice bran |Fermentable Yield
(%) sugars (g/L) | (g sugar/g rice bran)
Acremonium
cellulase 30 106 0.14
mixture

*The enzymatic saccharification of the sterilized rice bran (30% w/v) was
performed by shaking (180 rpm) at 50°C for 3 hr after adding 3% w/v
Acremonium cellulase mixture.

The fermentable sugars (rice bran hydrolysate) were liberated from
rice bran by Acremonium cellulase mixture and used as carbon
source for ethanol fermentation.

3. The ethanol fermentation of the rice bran hydrolysate
120 4

— Results and Discussion

1. Conversion of soluble starch to glucose by
Acremonium cellulase mixture

Starch (%) | Glucose (g/L) Conversion rate (%)
Acremonium 50 o 21%
cellulase 20 197 79%
mixture
10 79 75%

*The enzymatic saccharification of the three concentrations of sterilized
soluble starch (10, 20 and 30% w/v) was performed by shaking (180 rpm)
at 50°C for 3 hr after adding 4% w/v Acremonium cellulase mixture.

Acremonium cellulase mixture exhibited starch-hydrolyzing ability.

— Conclusion :

g oEOH
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*The ethanol fermentation of the rice bran hydrolysate was performed by
shaking (180 rpm) at 30°C for 3 days after inoculating 1% v/v activated
yeast.

In terms of fermentation efficiency, the highest ethanol production

was up to 69 g/L within less than two days while the yield of 0.65

g/g and productivity of 1.8 g/L/h were observed.

)
We have developed a simple process for the bio-ethanol production
by using rice bran as feedstock. Comparison to bio-ethanol production
of other published literatures, the process developed in this study, that
needs no severe hydrolysis and transgenic microorganisms, is safer
and easy to operate.
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) Analysis and purification of y-oryzanol from
&2 the supercritical-CO,-extracted brown rice crude oil Gt r SR
{1 Jui-Hui Chen, Al-Llng Kao Chang-Tlng Tsai, Hsin-Yao Cheng, Chin-Chung Chen, Zheng-Chia Tsai, Tung-Li Huang
Green Institute, CPC Corporation, Taiwan, ROC
E-mail address: 295981 @cpc.com.tw
Introduction f \
y-Oryzanol, a mixture of ferulate esters of phytosterols and triterpene (IAG/MSMS
alcohols, was first isolated from rice bran and is recognized as a bioactive Collision-induced decomposition, CID (camp | ferulate as ple)
compound that can be used to I°wer serum cholesterol, treat nerve Figure abstracted from reference 2: Lose one methyl group (product ion #1)
imbalance and alleviate the P etc. The hods of 3
analyzing y-oryzanol such as UV spectrophotometrv, TLC and LC/MSMS are
well documented in literatures and have been established in our lab. The mn]/vv*.rv =
rice milling factory utilizes the supercritical fluid (SCF) CO, to treat the L WBHT e
brown rice and produce the “wash-free” brown rice. Along with this SCF 9
treatment, a waste byproduct (the SCF: d brown rice crude oil) is “: >
generated. Since the brown rice contains bran and germ, this crude oil is e
hought to in high of y-oryzanol. Indeed, we are able to take
out the y-oryzanol from the crude oil. The extracted y-oryzanol is >75% in EnwoRT e ECORe] CAD. |SV)  TEM(C) GSips) GS2(ps) Ihe
purity and its potential application in health nutrition or beauty care ESl = 20 medium 4500 550 60 5 on
A i ion pair
products will be explored in the future. = Qi(0a) Q3(0R) DP EP CE CXP RT(LC)
trans-CAR 1 586.5 -52
) Cycloartenol = 601.4 1770 6 352
Analysis Methods 2Umethylene- | mns2eMOA1| | oo |(16004 2 am
\ —r cycloartanol trans-24-MCA 2 ) 177.0 -85
sterol trans-24-MCO 1 560.3 -52
(I) UV spectrophotometry e T |y = a9
o v 1 trans-SITO 1 5745 -52
2]} 100%heptane i e — wnssmoz %0 e o o e 40
90%IPA ‘ 46.3mg/L ~ trans Cycloartanol 1 . 52
+10%heptane $ trans Cycloartanol 2 = 177.0 5 il
3 24-methylene- trans-24-MEC 1 658.4 52
cholesterol tmans2emec2 O 4770 55 308
29mgll ~ | oy trans Campestanol 1 s | Te2S 52 e
{La 2 trans Campestanol 2 e 177.0 -85
1.3mg/L trans-STAN 1 576.5 -52
> / m ‘Stigmastanol v Uil s g7 474
Column: Agilent Poroshell120 EC-C18 + 4.6*50 mm » 2.7um  40°C + 100%methanol * 1mi/min «
W Oryzanol has different absorption apex in different solvent. i \ ~
B Oryzanol can be determined by measuring the OD;;, in n-heptane along with the g~ -
standard curve. 4 major i J“.J‘Jf' i
oryzanols |’ |
(II) TLC analysis - K “ ‘A:g:s;m
mStationary phase =
=silica gel aluminium sheet 1
THghyceride ~—y -Oryzanol Extraction _} B A \
mMobile phase Fatty acid
=hexane/ethyl acetate/acetic acid
=98:4:1 gryanol Oryzanol
Bz ¥ @ T
mDetection system 8 2 E 2 extraction
=spraying the TLC plate with £ 8¢ 2§ T i
ethanol containing 10% H,SO, £ g ° g SCF -extracted C analysis
and heated to 105°C for 5mins 2 brown rice crude ol
\ g Nz, The extracted y-oryzanol is >75%in purity (GC-FIDand Lc-Msvis) /
References |
1. Patel, M., & Naik, S. N. (2004). y -Oryzanol from RBO - A review. Journal of Scientific & Industrial Research, 63, 569-578.
2. Fang, N., Yu, S., & Badger, T. M. (2003). Ch of alcohol and sterol ferulates in rice bran using LC-MS/MS. Journal of agricultural and food chemistry, 51(11), 3260-3267.
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Biosynthesis of 2,3-bitanediol through microbial e
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fermentation — comparison of different carbon sources ‘LI
Hsin-Yao Cheng, Chin-Chung Chen, Chang-Ting Tsai, Ai-Ling Kao, Jui-Hui Chen, Zheng-Chia Tsai >

Gt

&b

Department of Biotechnology, Green Technology Research Institute, CPC Corporation, Taiwan

(E-mail address: 296007 @cpc.com.tw)

_Introduction }

The CPC Corporation is the foremost energy enterprise in Taiwan and is dedicated to the
development of advanced technologies for green and sustainable future. Here we
evaluate the ability of our locally-isolated strain CPCHYC002 to produce 2,3-butanediol,
a value-add chemical, using different types of agricultural wastes or by-products in
biodiesel process. Cellulose hydrolysate made from rice straws, molasses from a local
fructose syrup company and crude glycerol from a local biodiesel vendor were used as
the sole carbon sources in the fermentation tests. It was found that CPCHYC002 was
capable of utilizing all carbon sources for growth and 2,3-butanediol biosynthesis. The
maximum 2,3-butanediol concentration was achieved (28.47 g/L) when CPCHYCO002
was grown in molasses-supplemented medium. When consuming cellulose hydrolysate,
the highest 2,3-butanediol concentration was observed at an earlier time point (24 hr)
than when the strain was using molasses (40 hr) or crude glycerol (60 hr). Both
molasses and cellulose hydrolysate were found to be better choices of carbon source in
terms of productivity, with much higher values (~0.6 g/L/h) at earlier time points (10 hr for
cellulose hydrolysate and 40 hr for molasses) than that of crude glycerol (~0.3 g/L/h at
58 hr). In addition, the yield (g 2,3-butanediol/g carbon source) was much higher (0.476)
when CPCHYCO002 was grown in molasses containing medium than that when the strain
was utilizing cellulose hydrolysate (0.226) or crude glycerol (0.317). The above
investigations provided valuable information for further study of 2,3-butanediol
biosynthesis via microbial fermentation. Future dwrechons will focus on strain
modifications and ) of fer g pH control and fine-
tuning of carbon source 1s, for scale-up

— Materials and Methods .

® Fermentation procedures

Strains were streaked on LB agar plates, incubated at 30°C for at least 24h, and single
colonies were used to inoculate into LB broth. With agitation at 180 rpm at 30°C for 24 h,
cultures were collected by centrifugation, washed and concentrated 5-fold in 1xM9
medium (Sigma, cat. #M6030, supplemented with 2 mM MgSO, and 0.1 mM CaCl,).
Approximately 0.5 g/L culture was added into freshly-made fermentation medium
containing carbon sources such as rice straw cellulose hydrolysate, molasses or crude
glycerol (methanol removed), incubated with agitation at 180 rpm at 30°C, and allquo(s

— Results and Discussion
Carbon source, products, pH ) Concentratlon, productivity, yleIdJ

CPCHYCO002 (Molasses) CPCHYC002 (Molasses)
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® The pH values fluctuate between 5~7, and the maximum 2,3-butanediol
concentration was observed (28.47 g/L) in molasses culture samples.

. and were better carbon sources, based on

were removed at specific time points, followed by pH and
analysis of soluble metabolites and residual substrates.
® Quantification of soluble metabolites and residual substrates

The i of soluble bolites including 2,3-butanediol (BD), acetoin (AC)
and residual sugar in the fermentation medium were determined by high performance
liquid chromatography (HPLC; Agilent 1260 Infinity Series) equipped with a differential
refractive index (RI) detector and a BioRad Aminex HPX-87H column. Each sample was
diluted 100-fold, passed through a 0.22 mm filter and separated at 65°C by using 4 mM
H,SO, as the mobile phase at a flow rate of 0.5 mL/min. Soluble metabolites were
identified via the comparison of each peak with that from a standard solution made of BD,
AC, glucose, xylose, sucrose and glycerol. Quantitative results of each metabolite were
calculated based on comparison of the integration values from each standard sample

peak and shown as the average + standard deviation from triplicate samples.

higher productivity (~0.6 glLIh) at earlier time points (10 hr for cellulose
hydrolysate and 40 hr for molasses) than crude glycerol (~0.3 g/L/h at 58 hr).

® Molasses outperforms the other two carbon sources in 2,3-BDO yield (g 2,3-
butanediollg carbon source) of 0.476 (vs. 0.226 of cellulose hydrolysate and
0.317 of crude glycerol).
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