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(B371H)
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o] FAolM = A7) dEis HER dustr] odus He
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3, 71 ool AT #E RS RIS ol TRV 8 FoF SHE AAE HAS
Ao, SeEje] FA 158 Eo 2A1F ¢ B F autoclave A7 o WA 7R F 5t
v 2] = A3 T

i I 30RPM i4’ vl okol (broth)
%_E- : T {l{-ﬂn_}
B
= FEE 15} wjcks 23} wiorA
R o e 3L HpSEd 15L 5% S Efuj 7]

B E ul%7] = peristaltic pump® 30RPM = 10mL / min® £x9 #%£ox Yo 9
o FUgk o Hix|7} FrHHoR EortEE AAF. A=+ 500mLe] FEFAe] 50mLe
YS A& ¥ & owmyslor ujgg. o]Fo 5L ujAe] 3LEHES] wixedl OD600¢] 0.1
7b AEE FE F 30T, 400RMP, 1VVMe] Z7olA wjgs 18, A4 AXAE 999 10
b sl A sk 5 owjeke] 1000+ 1 ¥ FUE olwol 3Le sldets 1Ak wi il Al
5 Y2 £ 6AE midsta o] & 20L FEly el e 161 SEl 23 v SAE dAE.
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Bl 50g/L, "ul&-MgS0O4 1 g/L, (NH4)2S04 5 g/I, K2HPO4 15 g/L, NaH2PO4 0.5 g/L,
CaCl2 0.4 g/L, FeSO4 0.02 g/L)ollAl wiefgt. ddzl Ay FdstA 12 a2l = 319
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ol
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[F - SRS N o~
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—
=0 755 12; B s . ——— 7
Hl} 7] A 7 2 3L Wik 27F W4
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719 A4 YS WA (F4AH TEF 10g/L, ERFEE 10g/L, FEI50g/L, v
-MgSO04 1g/L, (NH4)2504 5g/L, K2HPO4 1.5g/L, NaH2PO4 0.5g/L , CaCl2 O4g/L FeS504
QO/LIANE A& 71 clgo] Qo) BRLTE ANRE A ole] FAN A= o
ol AT oldF A4S Adel A ALHE of= Awe] oo Fojgli 45E of
o oleg AN WEV® WAT = FEE dold A Aol OME},
Felm whgeld MAR ez A4 weba vha Ry Age YS WA (EEEA
=9 10g/L, EEF5% 10g/L, SHF5= 50g/L, DW thal %)= 27484
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s Aol OD600°] 0.1 7k H =% HE3 13 wiF4E 30T, 400RMP, IVVMS] Aol A ol
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y = - y U]
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FeSO4 0.02g/L)= 989 ko] =11, g 2 my|& o] o}
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F 1 Fed WA o] 24 2 Fie) <F

Start Fed

A 30ml YS 35ml | 4% glucose

B 30ml YS 35ml 4% glucose+minerals

C 30ml YS 35ml 109 yeast extract+10% soytone

D 30ml YS 35ml 1096 yeast extract+10% soytone+minerals

E 30ml YS 35ml 109 yeast extract+10% soytone+4% glucose

F 30ml YS 35ml 1096 yeast extract+109 soytone+4% glucosetminerals = YS

Growth curves of HemoP on fed-batch

—-— A
Stationary stageOilA] ChA| &S| §E.
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N
|

0 5 10 15 20 25
Hour(H)

19 1. Fed-batchel] W& ODgp &1 2
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71 7% g @EdoldetdTas B9 vy fE npeaE ol gete] AUt

ol &
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AW 2ol HFD12492(A A Z22 9] 60%S Aoz Fo)Z Fo3. 1% setx 85, 2 set
657 Ay AL
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C57BL/6 obese mouse

+
S -

Hemaprotein

l After 28 days l

Changes in microbiome
Q.05% hemaoP 0.5% hemoP
Butyrate producer 4afolds T 1.6 folds §

antl-obese indicator 16f0ids 3.3 folds §

body improvement

H ek 5% & 3709 28 (H i YA 71+ n=H=E o] 7+7F 0g/Kg, 05¢/Kg, 52/Kg o]

E3tE MRk Ao]l= ZHZF 28A(1st set), 10¥(2nd set)7F HoI3h wpg-~+=

)= ] - pES 1 =
CO, M3 % &%, Bugdx ), Agxw, S24x8 d7het 2k (Ist set, 2 set), 28|t
) a2 o) 522 set only)S 23 3
A c " £ G |

' | I
_tl | Llf'ﬂlﬁwl“ o

Aol WstE 5467 flste] Ef2gAlgte]l =(TG), & Zd=H=(T-Chol), 1L
4 A FY2HEMHDL-C), A¥E A9 ZFY2HEOLDL-C), x4, LFxl

e~

£ =
-
o <3

>~l

. vhg o) Bl wlolLmul g EAL 165 rRNAS BAakglen, BC) ol

(o)
°o]-&¢.
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[A} 42

50 f | == hemoproteins 0% [A] 1 hemoproteins 0%
=1 hemoproteins 0.05% 1 hemoproleins 0.05%
B hemoproteins 0.5% 40+ | g hemoproteins D.5%

48 -
nt I

36 -
a4
M-
42
2r
40
0 7

Body Weight {g)
Body Weight (g)

14 21 28 30
Administration (day) 0 8 9
(B) Administration (day)
ke 0.05%HP  HPO.5%HP (B) 0% HP 0.05%HP  HP0.5%HP
48’3‘4‘ 48.05:053g  46.85+195¢ 378412458 364712008  37.40%2868
<  *

ok

Adipose tissue / body weight (%)
tissue / body welght (%)
=

| LI

)t e )t ta \e
Epdd'f‘“a pgwﬂ‘a one? “?'szﬂ\ﬁ": “4_-_0\!5 ol s

tat % v tal
et nﬁ“aﬂa“;me"“’“&sm pasent®

A omz B g
E hemoprotens 0% I E hemoprolans 0%
0010 4 | E=E hemoprotons 0.05% _ B.008 - [ hemaprotans 0.05%
W hemoprotens 0.5% | | B hemopialens 0 5%
0.008 4
3 T 1 5 aoos
=]
E o008 o g folad
o
& &
& 5 0.004 4 e
0o
0oz
Dogz
Doop - 0000

AR oz AFy TEsA A A (57%(0.5g/kg hemoP), 69%(5g/kg hemoP)) <}
HE  S7H110%(0.5g/kg hemoP), 120%(5g/kg hemoP))7} FE=# A a1, Ao QlojA 9
1 3}(92%(0.5g/kg hemoP))7} fre]v| &g, ok 7Fo o] A butyrateo] #HAE TF= 2T
el Z2b 1.991(0.5¢/Kg), 2vi(5¢/Kg) S7F3laL, @uwk 2ol e F5+= 242 1.64
(0.5g/Kg), 1.99(5g/Kg) =7} % &« ﬁ—r% Z+ 7y 0.741(0.5g/Kg), 0.059](5g/Kg) = 4
stof, A 285 g3
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Subcutaneous fat

hemo P (0.05%) hemo P (0.5%)
ax%l % §
Thigh muscle
hemo P (0.05%) hemo P (0.5%)

wx T 0%t

C-reactive protein

hemao P (0.05%) hemo P (0.5%)
8% § ss% §
Changes in microbiome
0.05% hemoP 0.5% hemoP
Butyrate producer 1.92 folds " 2.02 folds "‘
Anti-obese indicator 157folds § 1.85 folds §
B. vulgatus 0.72 folds ‘ 0.05 folds '

9) AEAE 57 Sl e Al

= 7

-

AFEel F7F 715l 7ldol #

SE AuYe Aol YA}/ olHes, Wy Fez A, 21,
F, OBME 5 Azz 244, shold meols Fa Az A 7154 5 4946 428
AFE 04 AF whole Bl AT P @l shy], vlelw 2Eo] . @A o 61wl v
Z A,

[RE TINE S} WEDE WE Lanoigy
o1z =5 1seg

T W3t B4 29

z
|
)
2
lo
o
B

sl A F2 ZdelA = 10kg vwke] AF 10vtE] (671 27134, male:female=1:1)9 $] 9]
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[e) [e) o @ [e)

‘Hrole EZl AlFS #oF 100ge] AFS AFA dd, AfdFo] ¥, Ao +¥HE 50ml
tubedl Wol WEate] A% 7 Az FAY /EEE Wr e o
Table 1. Dogs included in this study

'Code Dog name Breed (gender) Age  Treat (100 g) “Weight  “Weight Dogs’ DNA *Owners” comment

(year) consumption  {Before) {afier) preference extraction
(days) (5-point scale)  from fecal
sample

Pl Choco Poodle (F) 5 10 4.5 4.7 were F Increased appetite

P2 Dacbag Shih Tau (F) 6 15 4.8 4.7 Lhai P Less diarrhea

P3 Doongi Speech (M) 6 14 4.8 4.7 LT P Increased appetite

P4 Puku Poodle (M) 15 6 10.0 10,3 b P Better meat digestion

Ps Jin-ju Maltese (F) 13 22 34 30 kotidor s P No recognizable difference

P6 Mini Pomenarian (F) 0.5 30 23 23 e P Better stool consistency

P7 Schnauzer  Yorkshire Terrier (M) 6 bl 54 57 bl F Better stool consistency

P8 Adron Chihuahua (F) S 18 34 3.6 axee F Less putrid smelling stool

Po Arachi Chihuahua (M) i 20 3.3 33 o P Less diarrhea

PLO Byeol-i Schnauzer (M) 13 17 54 5.7 bl r Better meat digestion

ol DNAE F3=3), CJ bioscience® %3] 16s rRNAS A3 o Fojn3t Hi=

golgl At oz fakt 5o Fgito] ol EXH firmicutes L&l A F7Fa,
TS AT f8fir == A o] 2 proteobacteria LE©] o152 9l EE sk =
Y 1359¢l bacteroidetes L H3 HREA O R Zolt= AEFS H olE AFY ko]
- o . . - - =
714 S 74 = firmicutes®] =2 tiAbol a8 ot o 53E

Before

.|
P e
PS5 P 000 s
Pl eee——— ——
P ———
P .
0% 10% 20% 30% 40% 50% B0% T0% B80% 80% 100%
After
PP . . e s e e e e
- NN S S pp—————__py |
PE DS o I
P5 R |
|
P I e e e ()
P SSeeeeESSSSSSSSSSSSLSEEESSSSSSSS————— s
0% 10% 20% 30% 40% 5% 60% T0% 80% 90% 100%
" Acidebacteria ® Actinobacteria = Bacteroidetes * Chiorofiexi = Cyanobacteria © Firmicutes
= Fusobacteria ® Proteobacteria * Saccharibacteria  ® Spirochaetes # Tenericutes ¥ Verrucomicrobia

@ Meguinces ety 13.5%

® Closirafimm hiramonis  12.7%
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1) e AE BE A8 AAA 55 4 Qe W 9E.

koA
™

20024401 B 04D [TEE
‘.s.‘ﬁ‘%EIdI?MQ‘f,,‘

A3 D AGA 52 dE Au Ao Muag], EaAmE WA,

= o H

12) WAE ARe e AR AF) AT By 94 2 2F

ke AFo] A m A& 5 = =
A8 delzb Ayl WEEs 4r] 9ol 10kg mwkel wbH A 67k (2-104,
male'female=2:1)0l  ‘vio] o EZ" AFS Hog FofAtelAl oFaA(FEsEdd, A5
HA G BF /\]H)Oﬂfﬂ s AtE mRslke] 100g9] AES AFolA A, A, &H A
%4, AP AAL F, 257 Afraolsta 28 AEFS 50ml tubed] ol SEWHASE THA M
3l B 2 Ags AL 94 R T FAHow

A-&3k OM-200 tube(OMNIgene GUT)E E3 H
=AYAH 2 CJ bioscience® HU &% A

¢
u!
-

@

= 1
F, B, B 5U2 3409e. anHon ogHon TEdAE 2

DE A9stais = 22d DO 4% &% =d7F AAL B5F7F &
&) o

Code OB 2= =R Mgl Lo} =k
A S E LHE(Z 2023. 2.7 2019. 4. 27 4 H/E
B Xt x| 2re} 2023.3.2 2014. 3.2 9 /5
C X)) HEES 2023. 3. 10 2021. 3. 27 2 H/E
D 2= H& 2023. 3. 20 2021.9. 13 2 H/E
E K] 2E|R 2023. 5.2 2013.4.7 10 o/E
F £33 ZojetL et 2023. 5. 10 2021.12. 7 2 Elk
G Ho| A% 2023. 5. 13 2019. 6. 23 4 o=

3= Tl AT EAY, 2d2EHE) 25 Hﬂfﬂlo}“/l OJ b3l g% Aoty
% o
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] HE #yEA =NNEY HE  BEyvEd =pEd HE By ¥
-] 30 207 34 27 fLiF] 313 215 1L6% & 25d% w 1.5% &
ar B4 45 4 [ ] &4 &0 - 002% v
B
c E 28 R o 22 : 21 2 24 0% - 0% - 9% &
' T
o o 35 54 s ar & 65 41 3ad 204% & 505 A A% w
. : 24 202 30 25 i 194 28 26 2omw BT W 40% &
F 29 348 37 28 35 * 29 0006%A  QOINY  OO4KA
AST Aspartate Aminctranferase(SGOT) UYL IFCC method
ALP Alcabre Procphatael B 70210 BE2EEH (UL HCC mathod (p-Mitrogheny|
LDH Lactate dehydrogerasel R U WS 2 B2 UL HH{heparin 1)
GGT y Gutsemytranprptdael B OHE S EHEE B4 L/L IFCC mathodiy-ghitamyl CH|
CK nase A OHE L HL0Y2) UL ¥ (heparin§ M)
T-bil Total bifirubin(3 Wl R mag/dl Vanadate method
T-Chal Total cholesterol{® @)= &) migfdl COD-HMMPS method
TG Triglycerides{ 8 & X'W) /el S4CC mathodiGRO-HDAODS,
Glu |Glucose 8 E) mg/fdL Hexokinase GEFDH
BUN |Blood urea nitrogen(: ¥ ) mag/dl Urease -GLDH
Crea | Creatinine(3 201 €] ) g el laffe method
Al Alburnind&HEET) gfdl bromcricol green, BCG meth
AG Al Globulbn RatolS 9 28 2 8 BUlE] - Caleudated
LOL-C LDL- cholesterol(MEEXHEMME)  |mgidl Direct method
HOL-C HDL- cholestero A YEZ|WEMRE) |mgidL immuncsnhebision Method
Ay Armylase
MG Magreiusm
LDL-C LDL- cholesterollM B = A WEIRE) mg/dl Direct method
HDL-C HOL- cholesteroN 2 WER|EEIRE) |mgldl Immurssnhsbtion Method
Amy Amylase

Lz




Test A B C D E E
AT 2.6% A 199% W 5.8% A 13% A
AST 37.3% & 206% ¥ B.4% A T01% A
AP 143% & 237% A 258% W 19.8% &
GaT 3T T% ¥ 11.0% A 914% ¥ 345% a
T-Bili 0% - 100% A 0% -
CK 56.2% ¥ 0.23% W 102.7% & 257% ¥ 19% W 22T% ¥
TP 10.9% & 17% ¥ 67% W e w
Alb 3.4% A 37% A 69% W
ASG 13.4% w7 0.8% A 11% ¥ 56% A
BUN 10.5% & T5.7% A 221% F 4% W
Crea 29.2% ¥ 0.17% W 7.0% A 37.1% A 45 5% ¥ BEL &
T-Chol 304% ¥ 01% ¥ 6.3% & 37% A 34% A& 19 ¥
TG 44 3% ¥ 0.05% & 116.2% & 120% & 44 B% W S5TR6% a
GLU TA% ¥ 1.3% A 16.5% " T1% ¥ 10.4% A 104% ¥
HDL 26.2% ¥ 0.04% A 5.3% A T.0% & 36% W 218% ¥
LDL 61.5% ¥ 0.18% A 1009 & 156% W 121% & 66.7% ¥
Amylase 2.2%Y 0.59% W 128% ¥ 25% a
@© 2t wked o) Aol dE HAF A3
_A
Taxonamic composition

[ Species ], [Option : ], [Cut-off : 1.0%)

A [ e
A - e I —

a 10 0 0

- Blautia PACTID1450_5 - Faecalimaras umbilicata

- Clostridium ghycyrehizinilyticum ADLE_g ADLE s

Unclzssifled [0 Blautia PACO011ED 5

40 Ll

60 0 B0 90 100

Propertion (cut-off % for ETC taxa : 1.0%)

[ Rumingcoccus goavus
[ Clostridium_g24 PACODI262 5

I Anaerotignum lactatifermentans

I Escherichia coli groua W Fvoriractar plauti

Clstrdium ramasum Clostridium_g24 PACOD1148 3

Clostrdioides difficile group ETE[ < 10%)]

AW oA}, S8 BAHE FA7F FHOE gasy e
T T R A T )
T TF YA 2406014 19622 = EAL FUIAE A= HEo] dAWAoR &
ofE P HmolF

c1 e I

Taxonomic composition

m =

2 - 1 I

a 10 20 30
[ Fecaimonas umbilicata
[ Elautia £F299598 5
‘ Clostridium_g24 FCEY s
Butyricicaccus EU772680_s

Sutterella wadswarthensis

A AL =27} 1) F
thekg o] 296164 1.9957FA] 7h4

I Ciostridium nzonatale

- Bacteraides vulgatus
Blautia cascimuris
Unelassified

Ruminacoceus gravus

_7:7]_61—

40 50
I Clostridiu

B Escherich

Bacteraid

A%A o E.colis

_‘|8_

[ PAc002513 g PACDO2513 5

| Blautis PACON1450_5

60 70 80 90 100
m g24 PACOOL2EZ 5 I Biautia hanseni group

ADLB g ADLB 5
- Streptococrus gallalyticus group
ia cali groun ' Anaeratignum lactatifermentans

5 corei ETC [ < 1.0%)]

¥ 3}3l+= Proteobacteria®t Bacteriodates



Taxonomic composttion
[ Species ], [Option : ], [Cut-off : 1.0%]

i AT . L — |
o2 - N . ||
0 10 0 El ) 5 8 7 i 90 1o

Proportion (cut-off % for ETC taxa : 1.0%)

W Flavoniractor piaati I clostriioides difficlle group I Closlridium_g24 PACOD1282 5 I Blautia hanseil group [ Blui EF3995%5 5
I 2sctervides uriformis I Longicatena PACO02315 5 ADLB g ADLB 5 I Fzcalimonas umblicats Bilaphia wadsworthia
! Blautia PACOOL450 5 - Streptococcus gallolyticus group Escherichia coll group Unciassified . Clostridium_g24 FCEY 5
- Bactercides fragllis Velllenella ratt group Ruminacoecus gnavis E{ Bacteroides thetalotaomicran ETC [ < 1.0%]

G5AE ANH RE FA AL,
o] AF 2 tgAde] 2108904 2.234= FrtetHem, 19% 9™ E.coli®l HlFo] 1%7HA
A A @] Aol Felsl vheb e

Taxanomic composition
[ Species ], [Option @ 1, [Cut-off : 1.0%]

an 108

0 10 20 30 40 50 &0 m Ba

Proportion {cut-off % for ETC taxa : 1,0%)

I Megamonas F1978672_s I Clostridium nexile [ Favonifractor plauti I Ciostridiides difficiie group

- Bacteroides DQ799557 s - Bacteraides uniformis - Ruminococcus gnavus  Clostridium g24 ACFX s

I cClostridium_g24 FCEY_s Blautia hansenil group [ slautia PACO01163.8 Blautia EF399598_3
Unclassified - Escherichia coli group . Bacteroides dorei |_ Bacteroides thetziotaomicran
ETC [ < 1.0%]

Aoty A otwl Qhkst EA4avF Sk oy BUN 4] 3 Srtete] &5 &4
T A 84S gAT F A T ol ™A FrkskR o FEU~HE S LDLe] 7
Askal HDLo| F7tste] 7iAd= & <& HAS oo wstes Aglon ECO/I«] H|Z ]
Z0o 511, Bacteriodies balutia A'&2 F19 HlFo] Eojus F4S B, FU #F9 7l

Aol Fal hebe e

>,,r1

ﬂ
s

N

E

Taxongmic compasition
[ Species ], [Gption : 1, [Cut-off : 1.0%]

B I . s 4@
B .| -TXTQ
0 10 2 3 40 5t &l n 60 9
Proportion (cut-off % for ETC taxa : 1.0%)

o

B rusobacterium varlum group I rusobacterium necrogenss group I rusobacterlum HO782813 5 I rusobicteriunm EUT727L7 5
Clostridium ramosum Escherichia call group Sutterella JHBI5513 5 UInciass(fied
- Ruminacoccus gnavus - Biautia EF39959S_% ﬁ Fusobacterium EU283064 5 ETC | < 1.0%)

Sdlobd thAZE i = e BUN 3 43k Egs Blth A Al =3 7iA

= FJHE RolA Nk A7 LDLY ol YEE. TF9 tdAdS 1.6939 4] 2.0730.= 27]-
3RS, =7 #ES vt féllirel] 23l Fusobacterium varium group©] A%k H¢]
AvpA o2 Foia FyPatel vl go] ASde EE5S K.
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Taxonomic composition
[ Species ], [Option : ], [Cut-off ; 1.0%]

=I-l-_ [ ]
” O ST — (i

0 10 2 30 40 50 60 70 0 50 100

Proportion {cut-off % for ETC taxa : 1,0%)

- Flavonifractor plautii - Clastridium ramosum - Clostridium_g24 PACO01148_s - Clostridium nexilg - Enterococcus faecium graup

- Clostridium innacuum group [ Clostridiam g24 PACOO1242 < Bacteraides fragills [ raecalimonas umbilicata Clostridium neanatale

[ Blautia PACOBLLE 5 B Ruminococcus gnavus Escherichia celi group Unclassifiar Closiridium_g24 FCEY 5

. Blautia hanseni group Prateus mirabilis | Clostridioldes difficle group ETC [ = 1L0%]

A RAZE Ard o s g ShdE EES 1At ey Aot AEdo] Hol
UElY+= S Hel A wEo gdAdS 2406004 19622 HATHF o™ ©
E.coli®} Bacteriodes fragilis® W% °] < dow Firmicutes 159 W T2 At e

13) M AE dulo]l Al §% B 1 A=

24 #(high growth Corynebacterium biomass)e] A3 S5 B3 HAFS ¢
TEESAT IS St HRE {FE FHoA nmAE FAEAWS FoIF Aol Ag glir, 124

ZH07:00-19:00) 0.2 o] =4 ® 7oA A8&H 57%H e C57BL/ON +73 HAE ol &3t3
2. 13+ 8F, 2319 A9 6739 HFD(High fat diet: AW 2]0])S E3 vvt Fod A=
‘31"31‘:17. zy 7k o] A= /\137]{} L 3Y AR AFH SAE W B HAAGFE 4T

HFDE w938l wvks f%=3 HollAl 0, 0.05 05%, 37HA %2 H 354 & (high growth
Corynebacterium biomass) $H3t= HFDE 1xto&= 28Y, 23ol+= 10€7F F9938%a, &7

of S AL HF deHoA dH MES AT &“’” 18Cdp 30+ = $ 1,200xg
oA 15% AA4Ee 0}04 e ekl A

A 35- Day 10 Day 28
£
=
(=~
@
7]
.
-
<]
£
E
o
[
ND 0 005 05 ND 0 005 05
HFD + heme-SCP (%) HFD + heme-SCP (%)
B Day 10 Day 28
3 7
s
3
» 6 =
=
g 5
£ 4
= * *
5 3
B
8 2
3
E 1
© 0
] ND 0 005 05 ND 0 005 05
HFD+ heme-SCP (%) HFD + heme-SCP (%)
1200
c e Day 10 Day 28
£ 100
3
5 -
S 80
-
£ 60
=
o
£ 40
o
o 20
(8]
0
ND 0 005 05 ND 0 005 05
HFD + heme-SCP (%) HFD + heme-SCP (%)
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g AAE F3 vgk A=A A upyl] AF(FAAAY, F FULHE, C-RkeAd A
(CRP))ol tigr B|~E A3} F & (high growth Corynebacterium biomass) ¥ 23+
1| o 42 WeE B 10¥Atel= ¢HbEQl HFD woltel vl8] AW

2 H
HE 55271 718t oy, &4 % (high growth Corynebacterium biomass)<
- )

o

=
Tols AdToAe ST F %aﬂiﬁ]% g 7Fas) 10%&}@1 %@ﬂ%}g 7o
A& o 7

5.58 i0.52(0%), 4.44 i0.77(0.05%) t;"l 4.59i1.2(0.5%)mm01/L“J%‘ x%. 231‘4‘ 24+ (high
growth Corynebacterium biomass) 2] o]+ 28U xfol| A & &3S HolA| &L T3 FaAHE
(high growth Corynebacterium biomass) 2/¢] ¢ A5 104xte] A5 A% 5 syl CRP
o FA 7} AA FAsteE AFS Holu, TAANY T ZE2EEH FASH 289 A=
Aol 2F b 5 Zol7F YEUA Z 5.

® Acetatifactor u Akkermansia = Alistipes Anaerotignum
A = Anaerotruncus = Bacteroides u Bilophila u Clostridium_g21

= Clostridium_g6é = Corynebacterium = Eubacterium_g23 ® Frisingicoccus

= Helicobacter #KE159571_g KE159600_g KE159810_g

= Lactobacillus  Lactococcus ® Odoribacter u Oscillibacter

= PAC000198_g = PAC000661_g u PAC000664_g = PAC001063_g
PAC001068_g PAC001074_g PAC001092_g PAC001112_g

=PAC001118_g PAC001141_g = PAC001287_g =PAC001402_g

uPAC001452_g ®PAC001516_g u PAC001738_g = PAC002375_g
PAC002482_g Pseudoflavonifractor Unclassified in higher taxonomic rank ETC [<0.9%]

Heme-SCP
I T O e .
Day 10 |0.05% [T - | I—
0.5% I [ R |

0% [ — il |
Day 28 |0.05% NI D s ¢ s

0.5% [ |
B c 04 Heme-SCP (%
600 5 i %0
& Day 10| = 0.05
o 50 s @] 02 SO
= ] T o4 Day 28|= 0.05
O 400 c a™ e B 205,
5 =k L : S
@ 300 s & i )
@ 2 qo1| ie
2 20 E &
g &, 02|
= 3
100 03] 2.
0 0! 0.4
Heme-SCP (%) 0 005 05 0 005 05 0 005 05 0 005 05 05 04 -03 02 -01 0 01 02 03 04 |
Day 10 Day 28 Day 10 Day 28 PC1 (55.725%)
D
[ [ ] Akkermansia
] Parasutterella
Bilophila
Coprococcus
Alistipes
Parabacteroides
Christensenella
Oscillibacter
Pseudoflavonifractor
I | Ruminococcus
I I Flavobacterium
q heme-SCP 0.05 or 0.5%
Roseburia Iog[-—-]
I Faecalibacterium heme-SCP 0%
WY s erela - - =
0.05 0.5 0.05 0.5 Heme-SCP (%) -2 0 2
Day 10 Day 28

-1 [e]
) 429} Shannon #*4= heme-SCP 2lo] QW o] Z7}3te] ulg g



H TS olels Aoz I 14709 greE ol &9 H&S UFAS A, 28Y Ao
Bilophila % CoprococcusE A€t gt 544 & A 1249 d|&o] F7lglom o]zt &
7F=  FEAE(high growth Corynebacterium biomass) & X°] wW3E. Ruminococcus,
Flavobacterium, Roseburia, Faecalibacterium % Sutterella 2] ®¥3l= 104 2ol v shH =4
o2 F7Fd o Akkermansia, Parasutterella 2 Alistipes 37} %<2 109 =} 74 3sla 28Y
zpof| F7FAE E 9. Parabacteroides, Christensenella, Oscillibacter 2 Pseudoflavonifractor
& Agrel] mE FAVE ANS. =222 (Bilophila)®F 332 2 517 2~ (Coprococcus) = 28] 7
&4 % (high growth Corynebacterium biomass) 3¢ & ¢F7te] ZHAAS H o).

(e

nAE A g RS S8 udH ofd dMAS xIste HAE IES AlE
sk 7)ol et mEs Ayl wAEe] YR Corynebacterium glutamicum PTe] wjA|
o MCGCe] % o] & % 8 Hugtg Fol, 2@ okd ) #3209 Ve fu
)
.
MCGC
10X basic salts (per 1000ml)
Na 2 HPO 4 60g
KH 2-PO 4 30g
NaCl 10g
(NH 4 )2 SO 4 40g
>> pH 7.4 with
NaOH
100X A salts (per 1000ml) A0 Al A2 A3 A4
MgSO 4 10g 7.5 bg 258 Og
FeSO 4 (H 2 O)7 28 1.5g 1g 0.5 Og
FeCl 3 (H 2 O)6 0.33g 0.248g 0.165g 0.083g Og
1x 0.75x 0.5x  0.25x Ox
1000X B salts (per 1000ml) BO B1 B2 B3 B4 B5 B6 B4' B5'
ZnSO 4 (H 2 0)7 0.5g 0.125g 0.25g 0.75g 1g 1.25g 1.bg 4g bg
CuCl 2H 20 0.2g 0.2g 0.2g 0.2g 0.1g Og Og 0.04g Og
2g (monohydrate
MnSO 4 28 28 28 lg Og Og 4g Og
: 2.238g)
0 . 1 g
(NH 4)6 Mo 7 0 24 - 4H 2 0 (tetrahydrate  :0.lg 0.lg 0.lg 005g Og Og  0.315g 0
r r :0. . ) . .
(Ammonium molybdate tetrahydrate) 023; yarate & & & & Y8 & &8
Na:[B:0s(OH)«]-8H.0 (Sodium tetraborate
0.2g 0.2 0.2 0.2g 0.2g 0.2g 0.1g 0.2g 0.8g
decahydrate)
1x 0.25x 0.5x  0.75x 2x 2.5x  3x 8x 10x
Aok o] F4 o] o wet 7 2458 WY ¥y mAE Az
o000 0000000e BO B1 B2 |[B3 B4 B5 B4 |B5’
000000000000 AD X X X X X X X X
000000000000
d 33003833350 | T T T
E!
A2 X X X X X X X X
000000000000
SRR s e e e 1o
H
[ — ——— /| A4 X X X X X X X X
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WAV

o] wjx|e] Z} Aol U= Corynebacterium glutamicum ATCC13032¢} PTE
96wellel 30C 12H 360RPMell Al v ksto] A& 21 A3k wi=] A3B4, A3B4 A3B5, A3BS'&
Adsk Al afx|o] 130329 PTE 30T, 200RPM 2.2 overnight Wl &ste] 1Mt = A2 g, o]
> T oA wjgstel ODggkel 1.0 PIFHSl A% ZEjAl7]= W ow Hopa=a Adst

3L, ZF Aol thgk Iml A Z 3 stockS A Z3ES. AEFL DWE washing 5, 20000RPM
© 2 centrifugeste] AEAS AA F -80CoNA HHE

o @ Ho r

Gen 1C 2C 3C 4C 5C 6C 7C 8C
Media 1 A3B4, B4 A3B4, B4 A3B4, B4’ A4B5 A4B5 A4B5 A4B5 A4B5
Medai 2 A3B5, B5' A3B5, B5' A3B5, B5' A4B6 A4B6 A4B6 A4B6 A4B6

A= 347k A3B4, A3B5 7|Hro =z A E S 3AUEE 7—}4 A3B4= A3B5E,
A3B5E A3B6E Atdte] ofd o] 9] FEE I e FEolo o

=

o

% =) : ¥ ¥ ¥ 3

JCI IS ISR A

Continuous culture results according to medium nutritional conditions

ATCC13032 A3p4
A3B4 culling
4385 culling
A385 culling

PT 7384
laze4 culling
lA385 culling
1385 culling

M T Aty A3} §leF o] A3B4 ®iA] = 24, A3BS wiX| = 3Atiol, A3B5+ 84 H)

oA ZejE AL EEHE]X] 22 A3B4 212 BAIUIZEA] kA o2 AES = FFE Y.

Zy AZof t)gk old Sk o18}7] ¢lste] Sigma-AldrichA}®] Zinc assay kitE AlF&-3}
el gl st A =.
(¢

s}
=
S
= "1

[e]

of HaAge MEQ] zinc
ATCC13032 A3B4°] 7% control® AF&¥ ATCC13032 tiH] 3.24¥], ODgpo= 0.3044) 2]
UGS Hola, PT A3B49 49 control® AFE-¥ PT WH] Zinc= 2.709], ODgp= 0.478u) 21
AINE HolE,

A3 8Mtle] ATCC130329] o} &o] 7} =31, 8¥dl PT7} ODe} ofd b 3 9]
o Howg ey,



Results.

=

¥ ¥

Y

¥

Y

Y

1C 2C 3C 4C 5C 6C 7cC 8C
Zn(mM)
ATCC13032/A3B4—B5 0.168 0.1417 0.1449 0.1645 0.1706 03996 0.1851
ATCC13032/A3B5—B6 0.1507 0.1578 0.2329 0.1796 0.1907 0.4536 0.2294 -
FT /A3B4—B5 0.0764 0.1968 0.1331 0.1931 0.2724 0.2168 0.1753
FT /A3B4—B5 0.1409 0.2143 0.2151 0.241 0.2177 0.222 0.252 &
ODgyo
ATCC13032/A3B4—B5 10,503 9.935 4549 2.847 8.567 3.767 5316 3126
ATCC13032/A3B5—86 1114 8172 4119 323 7712 2372 1.252 -
FT /A3B4—B5 0343 9,658 2888 2745 6,554 3988 4221 3757
PT /A385—B6 5933 10:999 6514 2704 8977 5209 149
Zn(mM)/ODqqq
ATCC13032/A3B4—B5 0.013046 0.014263 0.031853 005778 0.019914 0.106079 0.034819 T 0207102
ATCCL3032/A3B5—86 0009612 0017989 0.056543 0.055604 0.024728 0191231 0183227 =
PT /A3B4—B5 0.0¢ 0020377 0.046087 0.070346 0.041562 0.054363 004153 0160926
PT /A3B5—B6 0.012978 0019644 0.033021 0.089127 0.024251 0.041895 0.169128 -
Control Zn{mM)/0D600 fold_Evolved/Control
[ znamm ODgo Zn/OD :
ATCC13032 0.2013 10.282 0.019578|
T 0.2242 7.863 0028513
= oy —
a
Q
= ATCC13032 i
= e
— .
= PT B
B |
o
S ATCC13032 :
G =
b
£ ATCC13032 [
ol
o 2 3 6 8 10 12
m&5C =m7C mEC
T FAZA} &g}l ulAE s Z7h uA", 3 o] HQ3 A A =
B7NE FAIAL Sl wA" w& Frh v, SR o] a3k A4 UHE
23 B ].E = OE._‘} o} o} ].9,].9] j= ]ﬁg] k2 H}3F s}o
_:_l_Jc’)]r:r_,u-—-o‘llox on U\i\j,ﬂ?ﬁ' l__:-t—j:]' O(;l:‘g_ll_L].

W FLI1YRTHE
St Kl b Dttt

R T
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7F v A A A

A o 2 HE Lab scale 43 x|l YS w]%](1% Glucose, 1% Yeast extract, 1%
Soytone, 0.1% MgSO, 05% (NHu)-SO4 0.15% KoHPO, 0.05% NaH,PO, 0.04% CaCls,
0.002% FeSOy) ZAEE QA Wo}l stock ¥ #Hx vjFE vx =2 AFE-3F T}

L k8w A
el oz iy ZlEold W YS HiA A2 98 Wyl ke Akg st
7 A}, ololl A E AR The e WA 2 S AT ATh
I A AGE iR RS 1% A A E2Y 4% ERFEF2(Yeast extract), 1% 7t
w3l & T T (Soy peptone)Z WAt Al stel F S THEE 1)

® L owAE LE @7 Bl

e Ys HiA| AFOLE HiA|
B N = =2 =4 te MZEKE)
1 glucose 150 | 428 24 65
2 Yeast extract 2,266 Yeast extract 102
3 Soytone 2,160 Soy peptone 220
4 0|2 65 223

A 4,799 A 387

A SES O|AE
EIZaVERS Soype east east
7= | No. | Dextrose __'Jg ° | Soytone PEP | Y Y ol | vl1
(1o EUL (x|ob tone extract | extract
B (A1%) B () | (A1) | (&)
1 28 X 0.58 X 0.58 X - A
2 28 X 0.5g X 0.5g X - 3Y
R 271 | oA
S
4 X 28 X 0.58 X 0.5g - HA
5 faksl
AIRE
2y Flas
k
i




A HH g Vwmold GAl Fa AFeaL skl YS wiA el A A A Ve S g<let
71 98 WA 2AE HES At FA dhe 2 13H(2g Dextrose(A] 2F), 0.5g Soytone(A]
°F), 0.5g yeast extract(A]¢F), WA) 3H(2g Dextrose(A]2F), 0.5g Soytone(*]2F), 0.5g yeast
extract(A] o), A7) wiA A4 Ao w W vt

3 3. YS A eF A g wA o] #E W al(ICP)

i NO. AaY Fe(mg/kg)
1 | YS HjR](o]2 &) / WX (cap) 54
2 | YS Hjx|(o]2 &) / 5 U(cap) 2.9
v R] 224
3 | A uix](o] 2 #&) / HX(cap) 4.5
4 | A "ix](o] PO4F) / WH(cap) 2.7

7Aool B XS viA oA Cap(vil) &0l whel deof g3FS HES A3 capwt wpHo

&
[e]
T H shgke] o]zt ARtk Ak wiA e} YS wix| o] H slES wjauste] HFEE HAPLH
I FUS ICP WHOo R Fe(d) &S sttt A wiA ol PO4E H7bgk njx|o| A= A
Fo] ZAHA grom A wdgn x| ok}
o} 8% capel W& &%= TEST
354 ] ODGDanml"
304
‘g 25
| =
5
B
2
g s
o
E 10 4
i
o 05
00
HH HE|AEH =4

a9 1. v capdll WE C glutamicum® A5

Flask Bl A Z714+79] air &39 AT = F A= capd FTFHA wE C
glutamicum® BSS sttt Capel THE WA, AYg2Ey, U2 g on wk
A3 S cape 2 AHEEE AR <
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© 204
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pH:40 pH:50 pH:6.0 pH:7.0 pH:80 pH:9.0
a9 2. 9%k pHOl WE C glutamicum® %5

C. glutamicum® "W 4 pHE &21387] 93] pHE 4.0, 5.0, 6.0, 7.0, 80, 9.00.% H
A kel WS Agstgdch weE A pH 7.0004 Aol HHel Row ol t).

2) Wjdadn] oy

EEE o 2 RE o|HdWE Corynebacterium glutamicum(ATCC13032)S seed W3}

o] 50% glycerol in YSHlA| ol stockdte] B3t AREE ghFulo] Aol A wigFstr] 23]
5L Jar fermenter(183)¢} 50L fermenter(184)E F=3}4] .

AL FS 95 Seed ¥ Y(Jar fermenter)> 30T, 200rpm(impeller), 1vvm(air) =7 ol A]

10mL/min F#&Fo = A FgstH wFetslal, o]F 10mL/min F+EFo8 A ®=] 3|43t

AT},

19 3 Lab scale 19 4 pilot scale
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3) Jar fermenter ¥ % (Fed-batch culture) X <3}

o

7h WleFAIZE A pel e Bl 3

riet

7

il
J G

[e] 1l
2.2 70
- EfT
210 o o PH ey L L ELEE 2] | :
18 4 - Alr =

-
| i
=

Optical density(600nm)
i

3.5
1.0 4 30 I '_\_ ;
0.3 - 25§ = i
0.6 o o 'ﬁ: .'
152 1
) 1.0 : I |
G 0.5 |.|..-. = : 4 [in -]
19 5. Hj
5L Jar fermenterol|A 3L ®wj¥S 3w AlzF 7 3} E}E g4 sE gt C
glutamicum®) B%& 3B =A 3 ODeoonm®I A Z7 3132, pH, Air(L/min)& #2319
ok (29 5). HjYgA|ZEe] A3 &= AFE(bubble)o] Alsle] air ¥uHS AT T
[e)

.

s A
Hj kA 7o) A3t =2 pH7F wolion pH 5.3 o|d 2 Woli S uwl C glutamicum® 5
[e)

- 6 =
O] \:!-51_'2__. Z—I'ET =

.

2.2 7.0
= T
e - ..i._l-. & L &
¥ o
P L &6
1,8
- - 5.4
E 18 -
£ L 5.2
2 14 L &0
=
B 124 58 3
& L 5.6
= 40
2 L 5.4
& o8- | 53
0.8 4 - 2.0
0.4 L 4.8
L a8
0.2 ' ' ; . y
0 500 1000 1500 2000 2500

Time{min}

19 6. Fed-batch cultureo A wj 7§ H (LA H7H)

Jar fermentero| Al A& A2l airs FTH3F7] Y= wgA] @ go}: AEE 11]71 Gl
e i<

oF 3™ ol& I8l 0.06%

I=}
TS 2T 4 o] AE v A %A ODgyo Jlrxhjr pH 5 =43t &Astsh 1
Ay AZ A7}V C glutamicum W okel] &3S —zrxl &S glskstt



so¢c ||
HjjoF

37C
TN ¢

Optical density(600nm)

pH40 pHS50 pH60 pH7.0 pHS80 pH0

29 9. wjek pHol W& C glutamicum® A%

C. glutamicum® H?Z S pHZ g23t7] 98] pH 4.079.07bA 2 Aste] )
Wk A3 pH7.0 wixol A 5ol HAd AL glstint.

gl

o

RS

of, Wb RG] mE S

ot

v

—#—500RPM
—8—400RPM
—=—150RPM

=
P

w
w in

Optical density(600nm)
T

b
n

(=]

0 20 40 60 30 100 120 140 160
hr

29 10. RPMol| wE &% v
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=y
glis

150RP|\/| 400RPM 500RPM

=
0>
51_
El

o€ 11 ¥l RPMel

C. glutamicum® H* A5 wuR&EES &9l
o FAgatg v A7 500rpmol A e 4 e

wE A EATES B 400rpmeol A ASo] HAQA A
200rpmel A H4 wao] # HUSE FeAs

o

ah WA 7 Ao whe A

22hr 54hr 140hr

a9 8 WAz A el wE A2 wsH(140hr vl <)
C. glutamicum V| 9]

OH

Pelletz} Ak

o
2L
é

A A (Hem-iron $A)S 98] v, Ai , ,
pH, 713 ¥9 55 melste] 140712 Mg HESS

W&E ol 918l 0T 4547 WFa
Seste] T2A%F 74X RS 3RAZ A4
A ez FEslr] fste] 72A17F o] & 40T AlA Hl %

Ko
o=
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4) Scale up W% (Fed-batch culture) %3}

%ol HAEE AGss) A8 EAE A FHOR YYRUE Foleld ¥
2 wEe Adssith AdRe s

S =93k} t}. fed-batch cultureE %3 2tono] A 1404 S
FedE W HEste ooy E Fa dAE ] AASHIL

o g
off
i

g Asasln,
Scale up ¥l =& vtge =z “IEulvtd g w = FEE Hemo-Pl w+& ol &3 A
AL W gisle] 53 &Y (F9WE 1 10-2023-0172380)= % &3 31 T}
7} v A 24
Y48y (%)
Glucose 4
Soy peptone 1
Yeast extract 1
NaCl 0.02
Antiform 0.06
B =X
ujoF A|7F 2r pH A Air
~ 45h : 30°C
144h 45h ~ 72h : 37°C 7.0 400rpm 1.0vvm
72h ~ 140h : 40°C

t}. F714 feeding

v AIZE Feeding &

6h Glucose 1.6%, FeSO4 50ppm
20h Glucose 0.8%, FeSO4 25ppm
25h Glucose 0.8%, FeSO4 25ppm
30h Glucose 0.8%, FeSO4 25ppm
40h Glucose 0.8%, FeSO4 25ppm
45h Glucose 0.8%, FeSO4 25ppm
55h Glucose 0.8%, FeSO4 25ppm
65h Glucose 0.8%, FeSO4 25ppm
140h Ui &8
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dEEE Z2MH2

| & &/ ' 144hr,
: 'y 30°C X 45hr,
37°C X ~72hr,

40°C X ~HEE =R

7,200rpm,
8L/min

St2| 0 1 102tdalton

55°C, GH ==

-140°C, 72hr

HL)
1N

I

Hxgs
HEH . 13.65kg
Fellet: 5.85kg
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(A)EErAEAA R T dau|AEAAsAEHe] A AH|2 Scale up HHAEEE 3
St L, AT AS AT
OEM AJ4F o] F o ujn]sto] R gu A EZ2AdstdEH o F5AZ2HIE Qo] FH5AZH
2 eyt

MrEHE : MAMD-BEMD-ACFX-1ZTH-53E

AE - AEBHIIE BSAXZELA

(MEEIE) BSHE AMEE 2I8LUT,

BSEINE | 21050003843

I'gﬁ e
e e [ ]
S Hama
| HPEE £BT MUY SHT 48 =0
EEIEES) IEEELTE)
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| BamE 282 S8 NS0EL 617
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ol 13FA WAL A,

T 5 il
(Bilirubin) =3¢ F7b7F #2# ek &, T FA o] W= TG AEsh v
| sk gl

A2V F85 5, 2ZY 2~HZ (total cholesterol, T-Chol), ZH =AW Z g ~H = (high
density lipoprotein cholesterol, HDL-C) x¢] <7} 2 ZrulaFEbd Egt 23 ¥ oA (gamma
glutamyl transpeptidase, GGT)2 #AZA A o] #=EAT}. sAw, HDL-C X9 F7F %
CGT A9 a9 A% 1+ 750l /HAdd AS ougtre S48ty 32 s so=
dastde. 71 Al $elA @A (limiting ridge) ¢ HIWl Aol &4 2500 o
5000mg/kg/day  FolwrelA  glEnen, ofet  Auyo Sk 1,250, 2,500
5000mg/kg/day FoltollA HHAME #HyPgol L3 F9olA HW (minimal) = F&

[}
(moderate) A== PAAYUT &, T Fgo] BuryA e A Hwo] AYHEL 3

1 w2

k2
dE Ao E Aty F7F §= stEE, vv| (minimal) T A% (slight) == #zd
HAAEZ LS 5484 on& gle Aoz Adsdt
ArH o7 ANFEAS 94 Sprague-Dawley ZE=ol 1250, 2,500 % 5000mg/kg/day & %
o2 1377 Wi ARt Ay, wAAL dAAsteA HAF W 22 st HA A A
A=do| ot Wyt #FEJo Y I A=7F vrstAY #AHE X e A7eE A
AT A o] dado] Rk A oFol mATA YL glv ALE FAESiA. o, Fo
54 7 81¥47+A] 5000mg/kg/day FAwol ATt dEE AbddE (7 14, 4 33)E 18
= ol AFED 1&F Fojo o3 Aoz Adstsnt

2
gt ol &ste] tAtEAsu|EAsE B EAske] Aol diste] 7247t AR
2 Age A, AldEdTd A dArEA st el #AIgle]l ZF e BE & B
Aol Z 2 UL SANETY 20E Z23akA] &gkt
Zh 5ol did FAUERTY B FRYSE SA R vluste] 28] o)A A5
S 7Fsk At
ol’fol AFRKEE, ¥ A =7 FA AFEAL] FHAEAW FRAHLS gle o=
FehE o
2h 2FAY

AdEde] A= ZaM e gt &8 3 §5&5 H7slr]l $18ke] Sprague-Dawley &
T E o]l g3l F 23] AFFoste] HESAY
A EA2] Sprague-Dawley #E=E o] &3k 23 WkE A Fo] SFAAHAIT el A}
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8) A7 I# F4 Ay
e
2t
e Algury
batch 1 | batch 2 | batch 3 o
b 5.36 5.34 5.10 5.27 NZo] 7|&E o A
(8/100g)
=R
19.62 19.41 19.28 19.44 AZo] 7|&x o A
(g/100g) -
24 0.09 0.12 0.18 0.13 Alzo] 7]z 9 A
. . . . _|-LL 7 _E_ 1]
(g/100g) B
Eel2HE 0.00 0.00 0.00 0.00 Alzo] 71& W 1A
(mg/100g) ' ' ' ' o o
EAAAY 0.04 0.04 0.05 0.04 Alzo] 7]1& W A
: . . ) Aol ylx 9l A
(g/100g) -
23X g} -
0.02 0.02 0.02 0.02 AlZo] 7|F W A
(g/100g) -
UEEF _
101.26 104.04 98.79 101.36 | Al=o] 712 o A
(mg/100g)
s 371 370 370 370 AlZo] 7|& W A
(kcal/100g) e = B
Et5HE
wehe 73.0 72.8 72.8 72.87 | M=o J|E W A
(8/100g)
AP ] .
155 - - 155 | A9 71E 2 4
(mg/100g) &2l i
< AET|Y  S2EX 22 (7T 2EA)
- ol At 18F
st At Al
Efed (mg/100g) 2.60
AAE (mg/100g) =45
E]241 (mg/100g) 227.04
ol27]4 (mg/100g) 19.86
ozt (mg/100g) 1,709.33 Alzud A 8. YA
x22 (mg/100g) 139.32 2. AF4=AIEY 2.1 2t
AlgdH 2.1.3 AirssrE
2}o]Al (mg/100g) 44 .28 2.1.3.3 olu|wAb 1) 97
S|AEH (mg/100g) =405 ofo] At
o]A2o]Al (mg/100g) 18.24
20]Al (mg/100g) 47.20
HE 29 (mg/100g) =405
Hddehd (mg/100g) 5.13
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EEDT (mg/100g) 12.47
= (mg/100g) 250.24
J2ERAF (mg/100g) 2,995.88
ofAm2RI4E (mg/100g) 5.19
Al (mg/100g) 2.50
=24l (mg/100g) 86.32
* AlB7|E RREX 22 (F7|T 2EA)
- =4
At
¥ A
batch 1 | batch 2 | batch 3 o
g =4 |24%F | =4FE | =2dE ([ AEY IE E 4
za2a |tEw | 2EFE | 2dE | =dF | =dE (MY I H 44
me/ke |wlx | BHE | BUE | BUE | E2UE | ABYIE ¥ A4
2 =4 | 24%F | =4FE | 2dE (AEY 7IE E #E
o]y = B
RCEEN 0 0 0 Ao 71E 2 77
cfu/g
THREof 463% 4625 1 24F NEo| Ta W 2
mg/kg AtolHHER @ 0.037 A o
* AlE7|E  REH=E 25

7}

il

(d71z Z=EA)

OFOH
o

C. glutamicum Bl

9.85 x 10° CFU/g

A

1.14 x 10" CFU/g

C. glutamicum Hj < B

C. glutamicum Hi ¥l C

8.25 x 10" CFU/g
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48% Annual Meeting & S
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Jure 23 (Wed) - 25 (Fri), 2021 .

BEXCO, Busan, Korea !\ wy
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2021 - 6th
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|

Conference

December 8-10, 2021

Yonsei University,
Seoul, Korea
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® 2022 gt=o|dE YHsets] MEXZ &I

KMBoz £,
o s st ...

i

49" Annual Meeting & International Symposium

| Jung-Kul Lee (Konkuk University)

& BIO Tech Based Clean Label Taste Solution, TasteNrich” Accelerates Innovation of
w Vegan Alternative Foods
= BooWan Kim (HNH Division, . Ch

Recent Progresses on Development of Bio-Based New Material by Synthetic Biology
- d and Biofoundry
Donghyuk Kim (Uisan Nationai institute of Science and Technology (UNIST

Production of Cultured Mea

ﬁ Manipulation of Myogenic Stem Cells and Development of Cell Culture Media for the
Inho Chol (Yeungram L

ty)

Safety Assessment and Approval Trends of Novel Food
Keum-Soon Oh (National Institute of Food end Drug Satety Evaluaton. Minsstry of Food and Drug Safety

The Novel Food Ingredients Research Group for Alternative Proteins: A Keynote Philosophy
PilKim (The Catholi

wersity of Korea / Hemotab Ltd. Co.)

Co-organized by Novel Food Ingredients Research Group for Allernative Proteins
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@ 6th Probiotics& Prebiotics Congress : ASIA

08:50 AM - 0900 AM
Morning Chair's Opening Remarks

Grand Ballroom C - bh Probiotics & rebiotics

09:00 AM - 09:30 AM

Keynote Presentation: Prebiotics in Early Life
Nutrition & Indian Gut Microbiome

e Nandan Joshi
Dr Reddy's Laboratories, Inda

0930 AM - 1000 AM
Topic TBC

GrondBalkoan - th oo resios

1000 AM - 1025 AM

Prebiotic Effect of Single-Cell Hemoprotein
(heme-SCP) Administration on Omnivores:
Lipid Metabolism Modulation Through

Microbiota
@ Pilim
Catholec University of Kerea

rand Ballroom C - bth Probiotics & Prebiotic

1125 AM - 11:50 AM

Validation of Probiotics Using Clinical Gut and
Skin Microbiome

@ Eric Huang Chun-ting QingGao Zheng

% Medicol College of alcn. Medical College of Dalio.

@ World conference on food science&technology

ET"DEQULE '
-

E I"g\s[)\ll;!‘t KB | Food Wesk 2075 | Volume |

‘World Conference on

FOOD SCIENCE & TECHNOLOGY

August 21-23, 2023 | Rome, Italy

- Prebiotic effect of single-cell hemoprotein

(heme-SCP) in small pet dog, broiler chicken

and obese mouse: Opportunity being a novel
food

at (100G for
mized

WORLD CONFERENCE ON
FOOD SCIENCE & TECHNOLOGY

August 21-23, 2023

Courtyard by Marriott Rome Central Park
Via Giuseppe Moscati, 7
00168 - Roma, Italia

+1256 368 9958
foodweek@peoplemeetings.org
https:/ [foodweek.thepeopleevents.com/

ustainable Food
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