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1-1. Aol 25

- WA 018G N E|E7SIB He) (WERU X RS 2EE D45 D Belye
SEF kit HL]ol $EAT U AIREE Bl T LAY S Sl HLE SAE Hof 4 U
MaE wRe olelel Alesh 54 xslolale mlel SHE Iin

1-2. AP7Hee Loy

(1) = A5 38 & f(ed

- AESRS Clue Bl ZAste Ao eYsol 43T ZT T U AUS Ao & US

- A2 szl ABST WY HE 2AZED, WM HET, HLRYE MFY, 4nde), 3 b
Sale, HERMA S02 oIf AlZS LMol £ 1082 AR 2,697Ho| BRI} WA

w B0 g Al f124a)

. 833 4l{5) 8 4 (s0m)
SUHR(01Z)  Z1Ebg) BN « 71 Efane)
B T

=} 9| WEtg A oSt 2 TR
- 1087 i 2] Betg M) 26979 2 9| HEE Mpaon)
L w582 = 8 Hiny

= 7 Eo) w 7REE
<OE1. EE AlMdY ASE M Ap> <2, EE AMYH AlSF 2 BIX >

(M Z2ekZ NN, 2020)
Food Safety Testing Market Size, by Region

FOOD SAFETY TESTING MARKET, BY REGION, 2016—-2023 (USD BILLION)

24.E6
2016 2018 2019-p 2020-p 021-p M022-p 2023-p

B Morth America ® Europe  ® Asia Pacific  © RoW
e - Estimated; p - Projected

<3S H® MAAME o ¥ AESE ZHAI A|IZze #E A HI>
(Market research report, 2020)

- Market research report (2020)0f] =M, M MAH A= oM 4 AMFS=E ZHAF A|ZS A2 A7l
7.8%(CARG) MzHion{, 2023H0|= 2402 o|Ate] HEE JI1& Ho= ofAksh.

O O AL



(2) Al&st AESR SR Yoy
Zt. SHIFT time W A 21t &2 24y
- AE MEA sEAM = SeUAZAHAIEIA) w2 M%EE AALE E%ﬁfﬂd 2 (3~7¢)0|
22=0f AY 21t LW, AFE 5 O ME2 olo| &H|E =2 2o gle 297t B2
— SHIFT time: SHIFTS| AMEA olo|= F IEF 2=, Wt wH el Sto|lod, SHIFT timell ARMA
ofol= 1o AlZH AE olS AlZte] R =2 AMFAA = ‘MOl Jts AIZF2E oY Jts
- ASE dAls A S E °I SHIFT time O[LHoll ZHAZZETE Lietol MAAMOIM S It U
oof, J%X| oW st ZMA &4, #§A chE, olo|X| F2t 2o Fctet &40 AS
Enrichment
. : : Enrichment broth Enrichment time
Bacteria Sample matrix Sample size ol lemr;e T;a}ature (hours)
5 259 225 mL BPW 10-24
R d chicke 41.5
I TINREGIE 259 975 mL BPW 1424
Salmonella Cooked breaded chicken 3259 2925 mL BPW 37
Chicken carcasas rinse 30 mL 30 mL BPW 415 18-24
Chicken carcass sponge 1 sponge 50 mL BPW ’
Whole carcass rinsed in
400 mL of BPW HomL i mL
Bird part rinsed in 400 mL 2226
of BPW 30 mL 30 mL
Campylobacter Turkey carcass sponge 1 sponge 25 mL 4 2426
Raw ground poultry rinsed
in 1625 mL BPW samL. . 24.28
Chicken unggets 25g 225mL

<X1. Salmonella’t Campylobacter?] Enrichment time>

L}, &4tSt Rapid assay2l 70, L} XM =TH AlS AH

Sample (products)

Sample Conjugate Test Test Control  Nitrocellulose Backing Absorption
Pad Pad Line 1 Line 2 Line membrang Pad
Au-NP- anti- anti- Secondary
streptavidin FAM FITC antibody

antibody  antibody

<18 4. Lateral Flow Immunoassay>

- A= AMBZAAE Qs MZEIZ0ME PCR (Polymerase Chain reaction, &4 ¢4 Z=ghete),
ELISA (Enzyme Linked ImmunoSolvent Assay, =&Z Md7|#H) 2|10 lateral flow

immunoassay 2l 78 7|8te 2 st AMFZS=EH AMBZAZE Kit(rapid assay)E0| HEZ{24S

AA O

- J2{L} 0|2 F=E Mujo| 2RE AMS S0 st d&7(s017] Mizo, dEXHl MEH

£ 7|lso0l2tn &

B4 912, 0 0IRE MYUHTOIA olHiol 2%
- 2ol HwE MBS
|

=]

A o ABHZE kitel limit of detection(LOD)2 10'~10°%| &l 2Lt
AlZo| =XMsts Alessd2 28 ol2ECt Y2 £=F0|7] i 20 AEAM &Y HES=E W2
H2
- ESH AlEols AEZEHES &, HMX2AY 52 5510 AS5H0| 24E Melz =xfe
AS. wWatM o2 et 2AE FES MujLnt™olA MZEo| =2|7] 2ol ASEAMFol M2
2 HE=7] o2 egds zitae = AS

ot AEFel A&HES A8 ML BFO e
2 sl X



- 0|8 Heksty| s EAIEHO
S

AlctHo| JHEE[ X T O] EFE F|A 12~24A17F o|Atel BF Y
27517 H2o| AR AZSE A&HB0l2T B + 83

( Culture based method (Real-time PCR methud)
- — .
( Enrichment (12-24 h) )
M V4
f/’ - N - W
( Plating and mcubation | DNA preparation (20 mm) |
\ {2411} - — -
S A ~_

- = < R ~
> = ( Real-time PCR (1.5 h)

. \,

Confirmation

(biochemical identification.
\ serological test etc.) )

- A4st deEje| AlFZSEFo|Lt &4 AEfel AZS=HE PCR, LAMP S92 EAMMEStY FlchHo
2 HE Jtst HESH oz MESH 7Y = UctH olF o|ME MEHHfX|t 2AERIE
HE AIBsHH AES=do st 255t AE0| Jtse

2t =atE A SEAe F4 BeM

- AH sHolMel ABSTE MBS AR U A5 HFYOR olsf aaE A2t BS

- &AME AMBSEAE AU AESSFEC lag timeO| 20, MMZ AH| KXo o5 AH|E of AlFS
=70l slz5o AZES FYE & US

- mo2lM, A AlEo| EXste &ME AESSH2l lag timeg =01 358 FXE=E Qs HE
g 4 UEE floE A% e Xt DR

. w - rw vww
:av ~
) vobwwe
B oo il A,
; vwwwow
Eol AIE
(38 test)
Rapid assay
i
MY =
<a86. 3¢ AEH3}l Rapid Assay AlEH>
of, Al S HiX] JHg sHE
- MESHA S5 fl8 s x| Jiek2 A 2|AHZ|obdol BSE HAFIF Bo| M ED JAS
- 0|= 2|AH|2|ot

d&o| ot ool dlsl =2[A L7 2

=A5ts Muf i X E 7 25t0f AOAC-RI PTME 218 U=
O|ME =H ASEHe M S & AE0| 82& 722 7= U0,
A el Soll thek SHIFT time ofLth2] 40| 7tsgt 7|0 7HeE Jts

BIOTECON DiagnosticsolAl= old=5 HMujent A== PCR kitE 0l 3all 24412 o|ufof
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foodproof®
Listeria monocytogenes
Detection LyoKit

foodproof® Listeria StarBroth
<ag7. 2|aH 2ot ML SHHiX|t HE FE>

A=
(3) AFRe| & AT
FE AT WP 2018A0 HEEUH U HMRA HEE DY, D HNe 2T Ki
e FEATHWI|BORN IHE MM SUHT AEBSSYCN, 1 F5 AT 4
S53 A% ujuix|el Al sjrle] AW 2018H SUE MHE F of EGH A5 A}
elstoll Wesh AEo PAMS UED, 659 ASST BF0| U5t A% Y| HLE A
st Al MUH HEOIN ARl 0]80| JHSE A
- B A7 Hwlzel o MyAg HR5tD don 4SSO
2% o Moo met A7E S of wx| NI HS HRSHD A0, LAMP,
PCR wefo| HSE A% ool Metet HOR WL

a2y United States Patent

Kang et al. %Od?—j” I:él-7|j||:|-9_|

b Cronobacter sakazakii

rol

i =ag
scumedia J

FLUOROGENIC SE)

WCTIVE AND

Notice; Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

ULS.C. 154(h) by 0 days.

Aol M THe

(54) -
DIFFERENTIAL MEDIUM FOR ISOLATION u} | :?1- % 6-| ( Us 7 , 749 , 724B2 ) % % .
OF ENTEROBACTER SAKAZAKI KMEDIT 2017 5l Aol ©
{75)  Inventors: Dong-Hyun Kang. Pullman, WA (US); N eOg en 0“ 7 I = 0 | — | 01 o H 1 — E
Se-Wook Oh, Gyeonggi-do (KR} _EF DH El _T]_ 9}\ o
— .
(73} Assignee: Washington State University, Pullman, —
S2|Liat AZZ Mz SHE0 U

== LIPNE

TEATH LI | B ATMOIA T
TETHGD A TEGh A P CETEC e M GORG M VSN Lo FR0mUT ¢t Lateral flow assay kit&l. FilterE
I, ot olgs S 557/, 0% PCRO|
IL A _
(s1) Int. CL. E;?i ;S:;?EE\ISSD[\I;D[\I:)GDW 33/53(2006.01,01) L-l- % %% :_t|7 | E OI_I I—AM P% AEI A| o I-—_,L
(52 CPC @ 1201 1/6853(2013.01) GOTN 33/5308(2013.01) o I —?— 6ol-i-” % O I % 3}04 7':1 % |3:|l‘
GOIN 33/58(2013.01) ©12Q 2521/301(2013.01)
120 2563/ 107C2013.01)
(21) =AHS /AT 1020150182387 (2015,12.2)
an s SoiciErR A S
ZEATHUI |2 0B B JHLol wERE JKT US
- HiX| N # objzt Meimo=z HojsED s AZSAP Xl 45 vDATE MW o)
oo, 1 A2 AMSIIE 5SS
- IEATMYI B ASSAB 22l uix ME L BXSHS Deis ZoPlse JRID As
S & el N A HYol US
i i - b
(4) M8 oz, =7 A= ntel Hory
- 2 DHE 2018ASEAIEYISYIHE el [HEEYE L HlR A HES DNS, D HONY &
A it AL]S FEAT U AIRER TIIATHLARS Sof HLE SAE 2of 24 7aM}
2 2R3 7| Algist 2 R0l UHe B Fe 8, £ A Sol Ux/



2. AT LTH S 5
% 1ER 1XHAE (2021.0
[Fa|ah @AM FUH]
W 2, 3xHA T JHE ol AFEE broth HIX] A& M| =}
- AHME| S Hak ST do| ME

- X% broth W MM F& HMEH(SH)

02t

Y 2 Y UE
4 ~ 2021.12)

B == F broth HIX| Algh FxIst & A E A%
A2 proth BIX| ZEA MH: 121°C, 1.5 7| =He BHS e = Qoo Ho| oLt
o, ool US| gt ME MY
AN
1

=
ZZ broth 8iX| 2bd & 2 C|X}2l

1

A Al HoldE 12{sto] # Stehe] A =0 # 2Oo|=S CAfel
A Al JHS5t0] HEZ AL 7tSSHES it Eo HEcH 2 B 448 5 CiAkel

B =ZZF broth HIX| A[MZF S5 MA| & A|E S& ot
- 2021.11.10.~2021.11.12. M3 ICCHAM ZHz|E =IHAZ/ Yt Mets|ofM 2 ZE broth BiX|
AFZE AL & AY S22 1o

B ISATNLE, SSATHL B FT|He APMY BR
- BEATRMWI || FIIHel tY o|YS S50 FE-BEU|E T HES BRED, AP

W 2SR Y| 2(F)2IF)0 ABSRe M ] M o=l L AYM Ity
- Fpel oWy el 7|2 D 9|t 1y Ar2e sigoz gletel Tl wy|Rol Al

siety| MA o=l 3 AIMES AT 43
- 423 MATE viEgoR HEStnX} 5

=
N
e
10
N
>
il

rr

Hik7[o| A[HME ZHM 5t IEAEFI LT 2o ME

W ISl P Bol AIHE o= ¥ Mzt

=

— BiocycE &35l0

1 6
>~ = = sSlLe & AL — = H =
- 6379 AlE=sH0 &2 = A= M2 AN U 2R

B 632 AEZs7ol st QAISM, MESM Y MEAFZIX Sol| st Atz =X & 7| AT

- 639 AME=T(Salmonella, Listeria monocytogenes, Staphylococcus aureus, Bacillus cereus,
Escherichia coli, Vibrio)2l thAl &M =Al, HEEM Tl MZEEEQIXL oot

- SAlofl o] d4Fe MEAEME mete £ Us AEH Y E(Microplate reader 2&) =& 2
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7}. Escherichia coli
- =z, EMEI|M, chemoorganotrphic, Z|& HIF2E 37°C
- pH 4.5-9.0 HelollAM ME Jtss5t0d, CtRITT|, 257, cider juice, 2FHlZFE, AFAFE So| =X

- E. coliel Y542 o2t €=

Characteristics of Escherichia coli
Indole production + | Glycerol, acid d | Acetate utilization +
Methy!l red + | myo-inositol, acid - | Nitrate reduction +
Voges-Proskauer - | Lactose, acid + | Oxidase (24h)
Citrate, Simmons - | Maltose, acid + | Deoxyribonuclease, 25°C -
H,S production - | D-Mannitol, acid + | Lipase -
Urea hydrolysis - | D-Mannose, acid + | ONPG +
Ezkllehr;ylalamne deaminase - | Melibiose, acid [+] | Yellow pigment -
Lysine decarboxylase + | a-CH2-D-glucoside, acid | - | Malonate utilization -
Arginine dihydrolase [-] | Raffinose, acid d | Acetate utilization +
Ornithine decarboxylase d | L-Rhanmnose, acid [+] | Gram stain (24h) -
Motility + | Salicin, acid d | Catalase production (24h) | -
Gelatin hydrolysis, 22°C - | D-Sorbitol, acid + | Oxidation-fermantion F
KCN, growth - | Sucrose, acid d | Cellobiose, acid -
Malonate utilization - | Trehalose, acid + | Dulcitol, acid d
D-Glucose, acid + | D-Xylose, acid + | Pigment -
D-Glucose, gas + | Mucate, acid + | Flagella arrangement P
Adonitol, acid - | Tartrate, Jordans +
L-Arabinose, acid + | Esculin hydrolysis d
*d: no growth

L}, Listeria monocytogenes
- J2sSAM SMEI|IM, AP MM chemoorganotrophic, =& HjF2E 30-377TC
- pH 4.5-9.6 H|olM =™ MZE JlsslH, 7, X=, o, MHE So =X

— Listeria monocytogenes?| MAMEME2 CI33 23S




Characteristics of Listeria

Motility* - L-Arabinose, acid - Lactose, acid +
Methyl red + | Galactose, acid d D-Mannitol, acid -
Voges-Proskauer + | Glycerol, acid - a-D-Melibiose, acid -
D-Glucose, acid + | Soluble starch - a-CH2-D-glucoside, acid | +
L-Rhanmnose, acid + | Sorbitol, acid d Trehalose, acid +
Glycogen - Sucrose, acid d D-Xylose, acid -
Esculin hydrolysis +

motility*: motility at 20-25 celcius, poorly motile at 37 celcius

Ct. Salmonella enterica

- Ozsd, SAEIIA, M MM JFA MY, chemoorganotrophic, #& HiYR2E 37T

- pH 4.1-9.00lM MZ Jtsst, ZHEHZTHES pH 6.5-7.50|04, 17|, 57, M, A Sol =X
- Salmonellag| MEEM2 CIZ1t &35

Characteristics of Salmonella

Indole production - L-Rhanmnose, acid + Lysine decarboxylase +
Citrate, Simmons + D-Sorbitol, acid + Ornithine decarboxylase +
H,S production + | D-Xylose, acid + D-adonitol, acid production -
Urea hydrolysis - Acetate utilization + L-Arabinose, acid +

*d: no growth

2}, Staphylococcus aureus

- J2HM EMEI|M, A MM chemoorganotrophic, =& Hj=2E 30-37TC
- pH 4.0-9.80|A MZ Jtsstn, 2 MEAHAS pH 6-70|0{, M= X[Z, & F
— Staphylococcus aureus?| MEAEM2 Ct31t 23

of =X

Characteristics of Staphylococcus aureus

Arginine dihydrolase + | D-Galactose, acid + | Raffinose, acid -
L-Arabinose, acid - | alpha lactose, acid + | Nitrate reduction +
D-Cellobiose, acid - | Maltose, acid + | Oxidase -
Salicin, acid - | D-Mannitol, acid + | Sucrose, acid +
D-Xylose, acid - | D-Mannose, acid + | D-Trehalose, acid +
Hemolysis + | D-Galactose, acid + | D-Melezitose, acid +
Bega-Glucosidase + | Beta-D-Fructose, acid + | alkaline phosphatase +
Beta-Glucuronidase - | D-fructose, acid - | Xylitol, acid -
Beta-Galactosidase - | Maltose, acid + | D-Turanose, acid +W
acetoin production +
*d: no growth
o}, Bacillus
- OzN, 8ME7|d, chemoorganotrophic, Z& Hi232E 30T
— pH 4.9-9.30llA] 4% Jts
- &, mAE Sof =Xt Bacillusel MEAEM2 Chs3 235

Characteristics of Bacillus
Citrate + L-Arabinose, acid + D-Xylose, acid +
Motile + Glycogen + Nitrate reduction +
Gelatin hydrolysis + D-Mannitol, acid + Oxidase d
D-Glucose, acid + D-Mannose, acid + Starch +
Salicin, acid +
*d: no growth
HE. Vibrio
- 234, 8M887|4A, chemoorganotrophic, & HiZ25% 30T
- pH 6-110lM MZ Jtssind, M, M2, = Sol EX
- Vibrio2| M EMH2 Ci2nt 23

Characteristics of Vibrio

Indole production + | Erythritol, acid - | Acetate utilization -
Methyl red [+]| D-Galactose, acid - | Nitrate reduction +
Voges-Proskauer - | Glycerol, acid +| Oxidase +
Citrate, Simmons - | myo-inositol, acid - | Dnase +
H,S production - | Lactose, acid - | Lipase (corn oil) +
Urea hydrolysis [-] | Maltose, acid +| ONPG -
Phenylalanine deaminase | - | D-Mannitol, acid +| Yellow pigment (25 celcius) | -
Lysine decarboxylase + | D-Mannose, acid +| Tryosine clearing [+]




Arginine dihydrolase - | Melibiose, acid - | 0% Nacl, growth -

Ornithine decarboxylase | + | a-CH2-D-glucoside, acid | - | 1% Nacl, growth +

Motility + | Raffinose, acid - | 6% Nacl, growth +

Gelatin hydrolysis + | L-Rhanmnose, acid - | 8% Nacl, growth [+]
KCN, growth [-] | Salicin, acid - | Swarming [+]
Malonate utilization - | D-Sorbitol, acid - | String test d

D-Glucose, acid + | Sucrose, acid - | 0/129 sensitivity [-]
D-Glucose, gase - | Trehalose, acid +| Polymyxin B, sensitivity d

Adonitol, acid - | D-Xylose, acid -

L-Arabinose, acid [+]| Mucate, acid -

Cellobiose, acid - | Tartrate, Jordans +

Dulcitol, acid - | Esculin hydrolysis -

*d: no growth
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Hydrolysate o =g=¢l
Tryptose v 523N §42 XHelE JixEsisal
. v X7} 23l=l Saccharomyces cerevisiae MEZS| £2M BHE2o| 15tz EF
Yeast extract, technical o 92
Yeast extract o= ~ _ _
v 0|4 E diX[olAo E$ =AM H|EMA], ofo|AH HELO| Etr3lE2 Maet

ool CHEh tiALSY,

@ 652 A= ZEM 9 =S ol cist XtzpE
- 6329 AE %Eoﬂ CHSE CHALS A, @’é‘%@, 2 MEFZFQIX ol tist Rtz=8g
- =2 A2E EtiZ C source, N source, M source MES Zldgt
- 639 AMEsHAe ME R EE olsE = U= MED olo 2H0{5t= complex & THebEoff
st Az E Adst¥en, ol cta3t 32
(1) Escherichia coli
L= ]
AE-A X9 u} o AE-AZ complex protein
(2R,4R)-2-methyl-2,3,3,4-tetrah iR (2R,4R)-2-methyl-2,3,3,4-tetrahy LsrA
ydroxytetrahydrofuran droxytetrahydrofuran
(R)-pantothenate - (R)-pantothenate PanF
(S)-lactate - (S)-lactate LIdP
1-(# -D ribofuranosyl) iR 1-(p -D ribofuranosyD PunC
nicotinamide nicotinamide
2,3-didehydro-L-gulonate - 2,3-didehydro-L-gulonate Yia0
2,4-didehydro-L-gulonate — 2,4-didehydro-L-gulonate YiaN
2,5-didehydro-L-gulonate - 2,5-didehydro-L-gulonate YiaM
2-oxoglutarate — 2-oxoglutarate KgtP
3-(<hydroxylphenyl) propanoate - 3-(-hydroxylphenyl) propanoate Mgp T
3-phenylpropanoate — 3-phenylpropanoate RS01340
4-aminobutanoate - 4-aminobutanoate GabP
a_lysophospholipid — a lysophospholipid LpIT
acetate - acetate SatP
acid - an _acid DauA
acid - an acid AaeB
acid - an_acid i — AaeA
. . redicte transporter
Ai-2 - Ai-2 of autoinducer 2
Ai-2 — Ai-2 TqsA
ala - ala RS0040
ala+asp - ala+asp ] RS11230
aliphatic sulfonate — an aliphatic sulfonate péfed;%teﬁi[%%%mtr;lr?ggﬁgr
allantoin - allantoin ] Rs13115
alpha-L-arabinopyranose - alpha-L-arabinopyranose (I))fr eﬁlpcﬁgng_\aBrgbitggg\sqp%égé
alpha-L-arabinopyranose - alpha-L-arabinopyranose AraE
amino acid - an amino acid RS13230
amino acid - an amino acid RS17705
amino acid - an amino acid RS10335
amino_acid - an _amino acid RS06250
amino_acid — an amino acid ] RS21550
amino acid - an amino acid Predl(;:fteélnAfH%ngaélcs%orter
ammonium - ammonium AmtB
anion — an _anion RS11375
anion - an anion e RS11620
predicted ABC transporter
arg - arg of L-arginine _
arginine
arg - arg exporer
ArgO
arg+agmatine = arg+agmatine
arsenite_antimonite - arsenite+antimonite ArsB
asn - asn AnsP
basic amino acid - a basic amino acid YfcC
beta-glucoside — a_beta-glucoside 6-phosphate BglF
biotin - biotin BioP
branched-chain aimino acid - a branched-chain aimino acid BrnQ
predicted ABC transporter
branched-chain aimino acid - a branched-chain aimino acid of a branched chain
amino acid
C4-dicarboxylate - a_C4-dicarboxylate DctA
Ca”™ - Ca” —— RS18300
predicted ABC transporter
carbohydrate - a carbohydrate of a carbohydrate
chloride — chloride ClcB
choline — choline Bet T
Co2+, Mg2+ — Co2+, Mg2+ CorA
Co2+, Mg2+ — Co2+, Mg2+ CorC
Co2+, Ni2+ — Co2+, Ni2+ RcnA
cob( Iinamide, cob( I )alamin - cob( I )inamide, cob( I )alamin BtuD




AAE-A| L) %Lg AE-ATY complex protein
cyanate - cyanate e CynX
. . predicted ABC transporter
cystine — cystine of cystine
D-allose — D-allose AlsC
D-allose - D-allose AlsA
D-allose — D-allose AlsB
D-fructopyranose, N D-fructopyranose 1-phosphate, RS22350
D-fructofuranose D-fructofuranose 1-phosphate
D-fructose - D-fructose 1-phosphate RS02075
D-fructose - D-fructose 1-phosphate RS22350
Predicted PEP-driven
D-fructose - D-fructose 1-phosphate transporter of D-fructose
D-galactose - D-galactose GalP
D-glucarate galactarate - D-glucarate galactarate GudpP
D-glycerate D-glycerate
D-glucarate galactarate N D-glucarate galactarate GarpP
D-glycerate D-glycerate
D-gluconate - D-gluconate GntU
D-gluconate — D-gluconate GntT
D-gluconate - D-gluconate GntP
D-glucoronoside — a_D-glucoronoside UidC
D-glucoronoside — a D-glucoronoside UidB
D-glucosamine - D-glucosamine 6-phosphate NagE
D-glucose, D-galactose - D-glucose, D-galactose MglB
D-gluocse - D-glucose 6-phosphate Crr
D-gluocse - D-glucose 6-phosphate PtsG
dicarboxylate - a_dicarboxylate TehA
dipeptide - dipeptide DtpD
dipeptide - dipeptide e DppF
: : . . predicted ABC transporter
dipeptide — dipeptide of a dipeptide
D-mannitol - D-mannitol 1-phosphate MtIA
B . B : ~ predicted PEP-driven
D-mannitol - D-mannitol 1-phosphate transporter of D-manmitol
B B B predicted PEP-driven
D-mannose - D-mannose 6-phosphate transporter of D-MAnnose
D-ribopyranose — D-ribopyranose RbsA
. e predicted ABC transporter
D-ribose — D-ribose of D-tibose
_ . _ . B predicted PEP-driven
D-sorbitol — D-sorbitol 6-phosphate transporter of D-sorbitol
D-xylose - D-xylose XylE
D-xylose - D-xylose XylG
D-xylose - D-xylose XylF
enterobactin — enterobactin EntS
i - i FeoB
Fe“ enterobactin - Fe*" enterobactin FepB
Predicted ABC transporter
Fe3+ - Fe3+ of Fe3+
Fe3+ - Fed+ FepD
Fe3+ - Fe3+ FecA
fosmidomycin — fosmidomycin Fsr
. . _ predicted PEP-driven
galactitol — galactitol 1-phosphate transporter of galactitol
predicted ABC transporter
gin - gin of L-glutamine
glutamate - glutamate GItS
glutamate + asp — glutamate, asp GItP
glutamate 4-aminobutanoate — glutamate 4-aminobutanoate YieM
predicted ABC transporter
glutamate, asp - glutamate asp of glutamiate/L-aspartate
. . predicted ABC transporter
glutathione - glutathione of glutathione
. : predicted ABC transporter
glutathlgne cys - glutathlgne cys of L-cysteine/elutathione
gly, D-serine, D-ala - gly, D-serine, D-ala CycA
glycerol — glycerol GIpF
. . . : Predicted ABC transporter
glycine betaine — glycine betaine of plycine betaine
glycolate - glycolate GIcA
hemin - hemin HemP
hexose 6-phosphate+phosphate < hexose 6-phosphate+phosphate UhpT
hexuronate - a_hexuronate Exu
: : Predicted ABC transporter
his - his of L-histidine
hydroxamate Fe™ - hydroxamate Fe™ FhuC
iron(Ill) dicitrate - iron(Ill) dicitrate FecC
+ + potassium-transporting
K - K TPase
lactose — lactose LacY
L-arabinose — L-arabinose AraG
L-arabinose — L-arabinose YdeA
—

L-ascorbate

L-ascorbate 6-phosphate

predicted PEP-driven
transporter of L-ascorbate




g E-Ax2 %Lg AE-A=ZY complex protein
L-ascorbate - L-ascorbate 7-phosphate RS24565
L-carnitine+ y -butyrobetaine = L-carnitine+ y -butyrobetaine CaiT
L-cystine - L-cystine YecC
leu — leu LeuE
L-fucose - L-fucose FucP
L-fucose — L-fucose FucP
L-idonate - L-idonate IdnT
lipid A — lipid A MsbA
L-rhamnose - L];rhamlnoshe . RhaT
_ _ an L-sorbose 1-phosphate,
L-sorbose, D-fructose. - D-fructose 1-phosphate, RS17980
D-mannose 6-phosphate
L-sulfo-L-cysteine + cystine — S-sulfo-L-cysteine+cystein TcyP
lys - lys LYSp
lys+cadaverine = lys+cadaverine CadB
macrolide - a_macrolide MacA
macrolide — a_macrolide o MacB
predicte transporter
maltose - maltose of maltose
maltose - maltose 6°-phosphate ] MalX
maltose, a maltodextrin — maltose, a maltodextrin %@e%%ﬁ?gségcmg?gggggg
predicted ABC transporter
mehyl D-galactose — mehyl D-galactose of D-galactose/a methyl
group
melibiose — melibiose e MelB
predicted ABC transporter
met - met of L-methionine
met - met YieH
metal cation — a metal cation CusF
metal cation — a metal cation RS20775
metal cation — a metal cation YoaE
metal cation — a metal cation RS00810
metal cation - a metal cation FidF
metal cation+acetate - metal cation+acetate ActP
Mg2+ - Mg2+ MgtA
Mg2+, CoZ+ - Mg2+, Co2+ T ApaG
. . . . predicted ABC transporter
microcin C — microcin C of microcin C
molybdate - molybdate ModC
molybdate — molybdate T ARC ModF
predicte transporter
. molybdate - molybdate of molybdate
N-¢4 ammobenzeoyl) L-glutamat | _, N-(4-aminobenzoyl)-L-glutamate AbgT
o - predicted PEP-driven
N,N’-diacetylchitobiose - NN 6@1_31c€(t)§sllcﬁ1§‘%gblose transporter of
phosp N.N’-diacetylchitobiose
N6-(D-psicosyl)-L-lysine, _ N6-(D-psicosyD)-L-lysine, FriA
N6-(D-fructosyl)-L-lysine N6-(D-fructosyl)-L-lysine
N-acetyl-alpha-D-galactosamine
N-acetyl-alpha-D-galactosamine 1-phosphate, an L-sorbose
, L-sorbose, D-fructose, — 1-phosphate, D-fructose RS17975
D-mannose 1-phosphate, D-mannose
6-phosphate
N L aloha-Doal predicted PEP—dIE'ven
_ _ o : -acetyl-alpha-D-galactosamine transporter o
N-acetyl-alpha-D-halactosamine | — 1-phosphate N-acetyl-alpha-D-galactos
5 - amine
_ N N-acetyl-D-muramate
N-acetyl-D-muramate — 6-phosphate MurP
N-acetylneuraminate - N-acetylneuraminate NanT
N-acetylneuraminate — N-acetylneuraminate T NanC
. . Predicte P-driven
Niz+ - Niz+ transporter of NiZ2+
Ni2+ - Ni2+ RcnB
nitrate — nitrate NarK
nitrite nitrate — nitrite nitrate NarU
nucleoside — a_nucleoside TsX
nucleoside — a nucleoside RS03160
nucleoside - a_nucleoside RS03145
nucleoside — a nucleoside RS23450
nucleoside - a_nucleoside NupC
nucleoside — a nucleoside NupG
o-acetly-L-serine cys - o-acetly-L-serine Cys e — EamB
. : : . redicte transporter
oligopeptide - an oligopeptide of an oligopeptide
Predicted ABC transporter
oligopeptide - an oligopeptide of a tripeptide/an
oligopeptide
ornithine, arg, lys — ornithine, arg, lys ArgT
ornithine+putrescine — ornithine+putrescine ] pOTe
Peptide N Peptide predicted ABC transporter

of peptide




g E-Ax2 %Lg AE-A=ZY complex protein
peptide antibiotic - a peptide antibiotic SbmA
phe - phe ] PheP
phosphate - phosphate Predlctgg &%Spﬁrirelsporter
phosphate - phosphate ] PstB
phosphate — phosphate predlct(e)%i &%gogirésponer
phospholipid - a phospholipid MlaF
preQ;, preQq - preQ;, preQq RS19690
pro - pro PutP
pro - pro ProY
predicted ABC transported
pro glycine betaine — pro glycine betaine . tof %}z/cmel.
etaine/L-proline
pro glycine betaine — pro glycine betaine ProP
Ptd2Gro - Ptd2Gro ] PbgA
putrescine — putrescine predlctgfd [ﬁl]?rcestcri%résporter
putrescine — putrescine PotG
putrescine — putrescine PlaP
putrescine — putrescine PuuP
. . . . predicted ABC transporter
putrescm§ §§)ierm1d1ne - putrescmg ;é)iermldlne of spermidine/putrescnie _—
pyrimidine — pyrimidine u
pyruvate - pyruvate BtsT
queuosine — queousine RS16525
salicin 6-phosphate arbutin
salicin arbutin D-cellobiose - 6-phosphate D-cellobiose AscF
6’-phosphate
shikimate - shikimate ShiA
sn-glycerol 3-phosphate - sn-glycerol 3-phosphate ] GIpT
sn-glycerol 3-phosphate - sn-glycerol 3-phosphate (E}resilféle\/%eégcﬁrgﬁzg&%eé
succinate+citrate = succinate+citrate CitT
succinate+L-tartrate < succinate+L-tartrate TtdT
predicted ABC transporter
sugar — a sugar of a suger
sugar - a sugar RS01285
sugar — a sugar RS07470
sugar - a sugar 6-phosphate RS17985
sugar — a sugar 6-phosphate RS20985
Predicted PEP-driven
sugar - a sugar 6-phosphate transporter of a sugar
sugar - a sugar RS00665
sulfate — sulfate CysZ
sulfate molybdate - sulfate molybdate RS16535
taurine - taurine predictedegBC transporter
of taurine
taurine - taurine TauB
thiamine — thiamine ThiB
thiamine - thiamine ThiQ
thiamine thiamine diphosphate — thiamine thiamine diphosphate ThiP
thiosulfate sulfate - thiosulfate sulfate e Sbp
: : predicted ABC transporter
thlosilfate .sulfate - th1051}1]1fate .sulfate of sulfate/thiosulfate S
thr+serine — thr+serine
tripeptide — ripeptide MppA
tripeptide — ripeptide DtpC
tripeptide — tripeptide DtpA
tripeptide — tripeptide DtpB
trp - trp Mtr
trp - trp TnaB
tyr - tyr TyrP
vitamin - a vitamin BtiF
vitamin — a_vitamin BtuC
xanthosine — xanthosine XapB
. . I, : predicted ABC transporter
yersiniabactin - yersiniabactin of yersiniabactin
7n2+ - 7n2+ YbtX
7n2+ — 7n2+ Predicted ABC transparter of Zn2+
/n2+ - /n2+ ZupT
7n2+ — 7n2+ ZitB
/n2+ - /n2+ /ntB
/n2+ - /n2+ ZntA
a , B -trehalose - a , B -trehalose 6-phosphate TreB
(2) Listeria monocytogenes
A B-A E Q] olF W3 A B-A complex protein
ammonium — ammonium BN418_1778
Ca2+ — Ca2+ BN417_0998

(3) Salmonella enterica



L—ascorbate

L—ascorbate—6—phosphate

predicted transporter of
L—ascorbate

=
ME-M=Z2Q Sc.)[%} ME-M=ZL complex protein
cytosine - cytosine CodB
cobalamin - cobalamin 01997
cobalamin — cobalamin 01995

. N . predicted ABC transporter of
cys/glutathione cys/glutathione L—cysteine/glutathione

glutathione — glutathione 02649
maltose/a maltodextrin — maltose/a maltodextrin 05211
Mo2+ - Mo2+ 02742
a_cation — a_cation 03042
Fe3+ — Fe3+ 05275
a_purine — a_purine 03040
2—oxoglutarate — 2—oxoglutarate 00321
2,3—-dioxo—L—gulonate — 2,3—dioxo—L—gulonate 04562
y—butyrobetaine+L—carnitine — L—carnitine+y—butyrobetaine 00091
—acetylneuraminate - —acetylneuraminate 04162
—acetylneuraminate — —acetylneuraminate 02406
D—gluconate - D—gluconate 04397
(S)-lactate - (s)-lactate 04588
L—ascorbate — L—ascorbate—6—phosphate 02605

—

—

—>

—

—

—>

—

—

L—ascorbate L—ascorbate—6—phosphate UlaA
citrate citrate 02851
acetate acetate Aé:tP :
. ) predicted ABC transporter o
putrescine putrescine putrescine
putrescine putrescine 02612
putrescine putrescine PotE
2—dehydro—3-deoxy—D— 2—dehydro—3—-deoxy—-D— 02899
gluconate gluconate
2—dehydro—3-deoxy—D— N 2—dehydro—3—-deoxy—-D— 00200
gluconate gluconate
4—aminobutanoate — 4—aminobutanoate 03469
pro — pro ProY
uracil — uracil 00449
arg — arg 05294
arg - arg ArtP
arg — arg ArtM
arg - arg 02599
arg — arg 02991
/n2+ - /n2+ ZntB
Pb2+/Hg2+/Cd2+/Zn2+ — Pb2+/Hg2+/Cd2+/Zn2+ ZntA
Na+ — Na+ PanF
ructose — ructose 05095
ructose - ructose 05096
fructose — fructose predlctegrl}gatlg:gorter of
fructose — fructose 05099
Co2+ — Co2+ CbiO
Co2+ - Co2+ 01083
Co2+ — Co2+ 01082
Co2+/Ni2+/Mg2+ — Co2+/Ni2+/Mg2+ 04905
Mg2+ — Mg2+ 05610
Ca2+ — Ca2+ 01458
Ca2+ — Ca2+ 04132
an_acid - an_acid 04193
an_acid — an_acid 04192
an acid - an_acid 02318
an_acid - an_acid AphA
glycine betaine — glycine betaine 03489
chloride — chloride 00261
chloride — chloride 01821
L L predicted ATP—driven
D-ribose — D-ribose transporter of D-ribose
D-ribose — D-ribose 04828
Fe2+ — Fe2+ FeoB
Fe2+ — Fe2+ FeoA
Fe2+ — Fe2+ FieF
K+ — K+ TrkD
ethidium/tellurite/K+ - ethidium/tellurite/K+ 01672
predicted ATP—driven
K+ ~ K+ transporter of K+
Co2+/Ni2+/Mg2+ — Co2+/Ni2+/Mg2+ 03765
L—fucose — L—fucose 03703
predicted ABC transporter of
gin - gin L—glutamine
gln — gln GInH
beta—D—galactose — beta—D—galactose 00827
trehalose - rehalose 6—phosphate 05606
a sugar/phosphate — a sugar/phosphate Uhp T
a_ribonucleoside — a_ribonucleoside Nepl
an_aoligopeptide - an oligopeptide OppB
an_aoligopeptide — an_oligopeptide OppD
a_proteinogenic_amino_acid — a_proteinogenic amino acid 01205




putrescine/spermidine

putrescine/spermidine

predicted ABC transporter of
spermidine/putrescine

04090

=
ME-MZQ g,l%} ME-MN =LY complex protein
a _proteinogenic_amino_acid - a_proteinogenic_amino_acid 00186
a_proteinogenic_amino_acid - a_proteinogenic_amino_acid 00612
a_proteinogenic_amino_acid — a_proteinogenic_amino_acid 04425
a_dipeptide — a_dipeptide - %4%_(')3 -
) . . ) predicte —driven
a dipeptide - a dipeptide transporter of a dipeptide
a_dipeptide — a_dipeptide
a fatty acid — a fatty acid 00575
a_tripeptide — a_tripeptide TppB
3—phenylpropanoate — 3—phenylpropanoate 00376
melibiose — melibiose 05301
ammonium — ammonium 03111
nitrite — nitrite 04327
sn—glycerol-3—phosphate - sn—glycerol-3—phosphate UgpC
sn—glycerol-3—phosphate — sn—glycerol-3—phosphate 04417
sn—glycerol-3—phosphate - sn—glycerol-3—phosphate GlpT
sn—glycerol-3—phosphate - sn—glycerol-3—phosphate 04419
sn—glycerol-3—phosphate - sn—glycerol-3—phosphate 04418
maltose/a maltodextrin — maltose/a maltodextrin MalG
maltose/a maltodextrin - maltose/a maltodextrin MalF
thiosulfate — thiosulfate 00510
sulfate thiosulfate - sulfate thiosulfate 00511
sulfate thiosulfate - sulfate thiosulfate 00513
maltose — maltose MalE
D—glucose - D—glucose 02319
asp+glt - asp+glt GlItP
asp glt - asp _glt 02884
D—glucose — D—glucose 00521
sulfate — sulfate 05036
sulfate - sulfate 01445
phosphate - phosphate PstC
phosphate - phosphate PstA
sulfate/thiosulfate — sulfate/thiosulfate CysW
sulfate — sulfate 00527
H+ - H+ PntA
H+ — H+ PntB
a C4-diocarboxylate — a C4-diocarboxylate 05454
a C4-dicarboxylate — a_C4-dicarboxylate 04490
a_C4—dicarboxylate - a_C4-dicarboxylate 05303
a C4-dicarboxylate — a_C4-dicarboxylate 04468
a_C4—dicarboxylate - a_C4—dicarboxylate DcuC
molybdate - molybdate 03923
N predicted ATP—driven
molybdate molybdate transporter of molybdate
molybdate — molybdate ModA
a_macrolide — a_macrolide 02581
lys — lys 00810
cadaverine+tlys — cadaverinetlys CadB
.N'—diacetylchitobiose - ,N'—diacetylchitobiose 02028
'—diacetylchitobiose — '—diacetylchitobiose 02027
.N'—diacetylchitobiose - ,N'—diacetylchitobiose 02026
glycine/betaine/stachydrine — glycine/betaine/stachydrine 05289
D—glucosamine - D—glucosamine 02857
a_lysophospholipid — a_lysophospholipid 03745
D—mannose — D—mannose 01382
alpha—-L—-rhamnose - alpha—-L-rhamnose 05017
D-serine/gly/D—alanine - D-serine/gly/D—alanine 05533
—
—

trp
val/ile/leu

trp
val/ile/leu

LivM

predicted ATP—driven

val/ile/leu — val/ile/leu transporter of
L-leucine/L-isoleucine/Lvaline
thiamin — thiamin ThiQ
thiamin — thiamin ThiP
thiamin - thiamin TbhpA

(4) Staphylococcus aureus

=
ME-N=E 2 g;%’; ME-M=E Complex Protein
(aminoalkyl)phosphonate, - (aminoalkyl)phosphonate, PhNC
alkylphosphonate alkylphosphonate
(S)-lactate - (S)-lactate RS13065
(S)-lactate - (S)-lactate RS00310
predicted ABC efflux
a polyisoprenylteichoic acid — a polyisoprenylteichoic acid transporter of a
polyisoprenylteichoic acid
amino_acid — amino acid RS08930
amino acid - amino acid RS08850
amino acid - amino acid RS13465
amino _acid - amino acid RS03710




=
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amino acid - amino_acid RS12800
amino acid - amino acid RS07605
amino acid - amino_acid RS07035
amino acid — amino acid RS04355
amino _acid — amino acid RS14360
amino acid - amino acid RS09870
. . . . predicted ABC transporter of
amino acid — amino acid an amino acid
ammonium - ammonium RS11260
anion - anion RS03735
biotin — biotin RS12615
branched—chain amino acid - branched—chain _amino acid BrnQ
Co”™, Ni** — Co”, Ni** RS14890
D—-fructose 1-phosphate - D-fructose 1-phosphate RS14610
D-fructose 1-phosphate - D-fructose 1-phosphate RS13985
D-fructose 1-phosphate - D-fructose 1-phosphate RS01110
D-fructose 1—-phosphate - D—-fructose 1-phosphate RS07520
D—gluconate — D—gluconate RS13820
D—glucose — D—glucose RS12470
dipeptide — dipeptide GmpC
dipeptide — dipeptide RS04855
D—mannitol - D-mannitol 1-phosphate RS11885
D-ribose - D-ribose RbsU
galactitol — galactitol 1—-phosphate RS01020
glutamate - glutamate GlItS
hemin - hemin IsdF
K* — - potassium—transporting ATPase
_ . IR lactose 6'-phosphate,
lactose, D—cellobiose D—cellobiose 6'—phosphate RS12135
L—-alanine + metal cation - L—alanine + metal cation RS04950
L—alanine + metal cation — L—alanine + metal cation RS07160
L—ascorbate - L—ascorbate 6—phosphate RS01830
met - met RS02405
met — met RS04420
metal cation — metal cation RS00630
metal cation - metal cation RS04935
metal cation — metal cation RS13335
metal cation - metal cation RS08480
Mg2+ — Mg2+ MgtE
Mg2+ — Mg2+ RS13125
Mg2+, Co2+ — Mg2+, Co2+ CorA
predicted ABC transporter of
molybdate - molybdate molybdate
Na* — Na* RS02390
nitrate — nitrate RS13175
nucleoside — nucleoside RS01410
nucleoside - nucleoside RS02825
nucleoside — nucleoside RS03490
ornithinetarginine - ornithinet+arginine ArcD
peptide — peptide RS03940
peptide - peptide RS00800
peptide — peptide RS04840
peptide — peptide RS13950
phosphate — phosphate 4 TR f RS00285
predicte transporter o
phosphate - phosphate phosphate
phosphate - phosphate RS07310
phosphate - phosphate RS00490
phosphate+hexose o phosphate+hexose UhoT
6—phosphate 6—phosphate P
phosphonate - phosphonate - f PhnC
predicted ABC transporter o
phosphonate — phosphonate bhosphonate
phosphonate, phosphite - phosphonate, phosphite RS00490
pro - pro PutP
purine - purine RS02140
putrescine spermidine — putrescine spermidine RS05430
queuoside - queuosine RS12285
queuoside - queuosine RS05285
queuoside - queuosine RS14820
riboflavin - riboflavin RS14830
siderophore — siderophore RS03995
sn—glycerol 3—phosphate - sn—glycerol 3—phosphate UgpC
staphyloferrin B — staphyloferrin B pred|Ct2?a£h%%fterﬁinns%orter of
staphylopine — staphylopine CntA
sucrose - sucrose 6°—phosphate RS13130
sugar — sugar 6—phosphate RS01395
sugar - sugar 6-phosphate RS11895
sugar — sugar 6—phosphate RS03785
_ predicted PEP—driven
sugar - sugar 6-phosphate transporter of a sugar
sugar N sugar predicted ABC transporter of

a sugar




=
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uracil — uracil RS06280
Zn2+ — Zn2+ AdcA
Zn2+ — Zn2+ CzrB
a,B-trehalose, _, | a,B-trehalose 6—-phosphate TreP
o,a—trehalose .0.a—trehalose 6—phosphate
(5) Bacillus
- o|= B :
HE-M=Z 2 ub AE-M=Z L Complex Protein
(2—aminoethyl) phosphonate — (2—aminoethyl) phosphonate ?Eﬂcmtﬁ]doe% tg%gssgﬂéﬁrag
(S)-lactate — (S)-lactate RS02805
(S)-lactate - (S)-lactate RS26155
(S)-malate - (S)-malate RS02670
2—dehydro—3—deoxy—D—gluconate — 2—dehydro—3—deoxy—D—gluconate RS16135
2—dehydro—3—deoxy—D—gluconate — 2—dehydro—3—deoxy—D—gluconate RS24190
54 4—aminobuéapoate - — 5 34—aminobut%n?ate I GabP
,3,4—saturated fatty aci a 2,3,4-saturated fatty acy
cis—vaccenate - CoA cis—vaccenoyl-CoA RS22095
2,3,4—saturated fatty acid a 2,3,4—saturated fatty acyl
cis—vaccenate - CoA cis—vaccenoyl-CoA RS04245
2,3,4—saturated fatty acid N a 2,3,4-saturated fatty acyl RS17320
cis—vaccenate CoA cis—vaccenoyl-CoA
2,3,4-saturated fatty acid N a 2,3,4-saturated fatty acyl RS17310
cis—vaccenate CoA cis—vaccenoyl-CoA
2,3,4-saturated fatty acid - a 2,3,4-saturated fatty acyl RS09255
cis—vaccenate CoA cis—vaccenoyl-CoA
acetamide — acetamide RS26900
actate+tmetal cation © acetate+tmetal cation RS07695
Al-2 (autoinducer) — - RS13790
ala — ala RS10840
aliphatic _sulfonate - aliphatic sulfonate RS14015
amino acid — amino acid RS13700
amino acid - amino acid RS14935
amino acid - amino acid RS04515
amino acid - amino acid RS18590
amino acid - amino acid RS14550
amino acid - amino acid RS03900
amino acid — amino acid RS10540
amino acid — amino acid RS03065
amino acid - amino acid RS03010
amino acid — amino acid RS02960
amino acid — amino acid RS16455
amino acid — amino acid RS02135
amino acid - amino acid RS1110
amino acid — amino acid RS25305
amino acid - amino acid RS07675
amino acid - amino acid RS15710
amino acid - amino acid RS29705
amino acid - amino acid RS29700
amino acid - amino acid - RS22765
: : - . . predicted ABC transporter of
amino acid amino acid an amino acid
ammonium - ammonium RS05425
anion - anion RS14875
bacitracin — bacitracin RS22045
bacitracin — bacitracin RS17390
biotin — biotin RS17315
predicted ABC transporter
branched—chain amino acid - branched—chain amino acid of a branched-chain
amino acid
branched—chain _amino acid - branched—chain amino acid RS08355
branched—chain amino acid — branched—chain amino acid RS15850
branched—chain _amino acid - branched—chain amino acid RS27795
branched—chain amino acid — branched—chain amino acid BrnQ
C4—dicarboxylate — C4—dicarboxylate RS01870
Ca2+ — Ca2+ Cax
carbohydrate — carbohydrate RS02720
chloride - chloride RS27100
citrate — citrate RS02560
Co2+ — Co2+ RS15545
Co2+, Mg2+ — Co2+, Mg2+ CorA
Co2+, Mg2+ - Co2+, Mg2+ RS14825
cyclodextrin — cyclodextrin RS20270
cys — cys - RS30560
- N - predicted ABC transporter of
daunorubicin daunorubicin daunorubicin
_ : R _ : . predicted PEP—driven
D—cellobiose D-cellobiose 6'—-phosphate transporter of D—cellobiose
D—fructose - D—-fructose 1-phosphate RS17920
D—glucose - D—glucose RS00815
D—glucose - D—glucose RS23550




=
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D—glucose - D—glucose 6—phosphate RS20065
D—glucose — D—glucose 6—phosphate RS31335
dicarboxylatetamino acid <« dicarboxylatetamino acid RS06965
dicarboxylatetamino acid <« dicarboxylatetamino acid RS26210
dicarboxylatetamino acid © dicarboxylatetamino acid . RS16920
o N L predicted ABC transporter of
D-ribose D-ribose D—ribose
Fe3+ — Fe3+ RS29100
ferrichrome - ferrichrome RS21465
ferrichrome - ferrichrome RS27235
formatetoxalate - formatetoxalate RS09875
gln - aln RS02945
glutamate - glutamate RS08000
glutamate+L—aspartate <~ glutamate+L—aspartate - RS06740
: . - : : predicted ABC transporter of
glycine betaine glycine betaine glycine betaine
glycine betaine, L—proline — glycine betaine, L—proline RS13165
his - his RS14420
inorganic_anion - inorganic_anion RS04230
inorganic_anion - inorganic_anion RS03250
K+ - K+ K(+)-transporting ATPase
K+ — K+ RS03505
lactate - lactate RS05990
. predicted PEP—driven
lactose, D—cellobiose - DJ(a:(e:Itl(())f)?OSGe gh?sﬁgstﬁéte transporter of
phosp lactose/D—cellobiose
_ . lactose 6'-phosphate,
lactose, D—cellobiose — D-cellobiose 6'—phosphate RS03760
L-alaninetmetal cation © L—alaninetmetal cation RS25495
macrolide - macrolide RS26025
met - met RS25170
met — met RS00905
met - met RS01495
met, ala - met, ala RS19945
metal cation — metal cation RS17875
metal cation - metal cation RS23740
metal cation — metal cation RS25565
Mg2+ — Mg2+ RS31355
Mg2+ — Mg2+ RS09540
Mg2+ — Mg2+ - RS07080
N predicted ABC transporter of
molybdate molybdate molybdate
Na+ — Na+ RS08600
nitrate — nitrte RS10040
nucleoside - nucleoside RS01600
nucleoside — nucleoside RS26120
nucleotide - nucleotide RS21425
ornithine+arginine - ornithine+arginine ArcD
ornithinet+arginine - ornithine+arginine RS02890
ornithine+arginine - ornithine+arginine RS04040
peptide - peptide RS08735
phosphate — phosphate RS17615
phosphate - phosphate RS03740
phosphate - phosphate e e f RS02535
predicte transporter of
phosphate - phosphate phosphate
phosphate — phosphate RS16965
phosphonate, phosphate - phosphonate, phosphate RS17615
pro — pro PutP
purine — purine RS07135
purine - purine RS27160
purine nucleoside - purine nucleoside RS13730
pyrimidine nucleoside — pyrimidine nucleoside RS02785
pyrimidine nucleoside - pyrimidine nucleoside RS25510
pyrimidine nucleoside — pyrimidine nucleoside RS25505
reduced c—type oxidized c-type .
cytochrome+Q0,+H" i cytochrome+Q,+H,0 cytochrome ¢ oxidase
riboflavin - riboflavin RS06495
short chain fatty acid - short chain fatty acid RS15505
siderophore - siderophore RS25365
sn—glycerol 3—phosphate - sn—glycerol 3—phosphate GlpT
sn—glycerol 3—phosphate — sn—glycerol 4—phosphate RS02730
spermidine putrescine - spermidine putrescine RS05815
sugar — sugar RS13780
sugar - sugar RS20265
sugar - sugar RS00235
sugar - sugar RS02725
sugar — sugar RS03205
sugar - sugar RS03595
sugar — sugar RS5210
predicted PEP-driven
sugar - sugar transporter of a sugar
sulfate - sulfate predicted ABC

transporter of sulfate




=
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trehalose - trehalose RS01840
trehalose — trehalose RS02900
tricarboxylate - tricarboxylate RS04375
uracil — uracil RS19175
Zn2+ — /n2+ RS10790
(6) Vibrio
- ofs B = :
HE-M=Z 2 By 5 HE-M=E o Complex Protein
predicted
ABC
(2—aminoethyl) phosphonate - (2—aminoethyl) phosphonate transporter of
(2—aminoethyl
phosphonate)
(S)-lactate - (S)-lactate RS19465
1 (Bni[();ortlitr)ngmiggosyl) — 1—-(B-D ribofuranosyl) nicotinamide RS16795
2—deoxy—D—glucose - HPr |-L—histidine RS18365
2—deoxy—D—glucose - HPr |-L—histidine RS18360
2—deoxy—D—glucose - HPr |-L—histidine RS18375
2—deoxy—D—glucose - HPr |-L—histidine RS02980
2—deoxy—D—glucose - HPr |—L—histidine RS01275
3—phenylpropanoate — 3—phenylpropanoate RS07940
a 2,3,4—saturated fatty acid N a 2,3,4—saturated fatty acyl CoA cis RS05100
cis—vaccenafte vaccenofyl—CoA -
a 2,3,4—saturated fatty acid a 2,3,4—saturated fatty acyl CoA cis
cis—vaccenate ~ vaccenoyl-CoA RS02610
ala - ala RS04555
ala - ala RS15745
amino_acid - amino acid RS09425
predicted ABC
amino acid - amino acid transporter of
an amino acid
amino_acid - amino acid RS00265
amino acid - amino acid RS06955
amino_acid - amino_acid RS11975
amino acid — amino acid RS16640
amino_acid - amino_acid RS10465
amino acid — amino acid RS19010
amino acid - amino acid RS17220
amino_acid - amino_acid RS17695
amino acid - amino acid RS10460
ammonium - ammonium RS00985
ammonium - ammonium RS15310
arg - arg ArtM
arg — arg RS19350
predicted ABC
arg - arg transporter of
L—arginine
argtagmatine - argtagmatine CadB
aromatic_ amino acid - aromatic_ amino acid RS19170
aspt+ala < aspt+ala AspT
predicted AI?C
. . . N . . . transporter of a
branched—chain amino acid branched—chain amino acid branched—chai
n amino_acid
branched—chain amino acid — branched—chain amino acid RS18755
branched—chain_amino acid - branched—chain_amino acid BrnQ
C4—dicarboxylate — C4—dicarboxylate RS20935
C4—dicarboxylate - C4—dicarboxylate RS21190
C4—dicarboxylate — C4—dicarboxylate RS17615
Ca2+ - Ca2+ RS20505
Ca2+ - Ca2+ RS05290
carbohydrate - carbohydrate RS18250
predicted ABC
carbohydrate - carbohydrate transporter of
carbohydrate
cationtacetate - cationtacetate RS07960
chloride - chloride RS20350
predicted ABC
choline - choline transporter of
choline
citrate + Fe3+ - citrate + Fe3+ RS03105
Co2+, Mg2+ - Co2+, Mg2+ RS03335
Co2+, Mg2+ — Co2+, Mg2+ RS05175
predicted
PEP—driven
D—fructose - D—fructose 1-phosphate transporter of
D—fructose
D-fructose, trehalose, D—fructose 1—phosphate, D-trehalose 6—phosphate,
D-mannitol, L—ascorbate N D-mannitol 1-phosphate, L—ascorbate 6—phosphate, RS18365
D—cellobiose, D—cellobiose 6'—phosphate, N-acety-D-muramate
N-acetyl-D-muramate 6—phosphate




transporter of
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D—fructose, trehalose, D—fructose 1-phosphate, D-trehalose 6—phosphate,
D-mannitol, L—ascorbate N D-mannitol 1-phosphate, L-ascorbate 6-phosphate, RS18360
D—cellobiose, D—cellobiose 6'—phosphate, N-acetyl-D-muramate
N-acetyl-D-muramate 6—phosphate
D-fructose, trehalose, D—fructose 1—phosphate, D-trehalose 6—phosphate,
D-mannitol, L—ascorbate N D-mannitol 1-phosphate, L—ascorbate 6—phosphate, RS18375
D—cellobiose, D—cellobiose 6'—phosphate, N-acety-D-muramate
N-acetyl-D-muramate 6-phosphate
D-fructose, trehalose, D—fructose 1—phosphate, D-trehalose 6—phosphate,
D-mannitol, L—ascorbate N D-mannitol 1—phosphate, L—ascorbate 6—phosphate, RS02980
D—cellobiose, D—cellobiose 6'—phosphate, N-acety-D-muramate
N-acetyl-D-muramate 6—phosphate
D-fructose, trehalose, D—fructose 1—phosphate, D-trehalose 6—phosphate,
D-mannitol, L—ascorbate N D—mannitol 1-phosphate, L—ascorbate 6—phosphate, RSO1275
D—cellobiose, D-cellobiose 6'-phosphate, N-acetyl-D-muramate
N-acetyl-D-muramate 6—phosphate
D—gluconate — D—gluconate RS09965
D—glucose, D—galactose - D—glucose, D—galactose RS17005
dicarboxylatetamino acid - dicarboxylatetamino _acid RS01630
dicarboxylatetamino acid - dicarboxylatetamino acid RS03775
dicarboxylatetamino acid - dicarboxylatetamino acid Rs16745
D—-mannitol - D—-mannitol 1-phosphate RS16840
D—methionine — D—methionine MetN
predicted ABC
D-ribose - D-ribose transporter of
D-ribose
Fe2+ - Fe2+ RS02670
Fe3+ — Fe3+ RS18400
glutamate - glutamate GltS
H+ — H+ RS06915
hemin - hemin RS23055
hexose 6hogdrdate + dhoshete <« hexose 6—phosphate + phosphate RS20480
inorganic_anion - inorganic_anion RS09890
inorganic_anion - inorganic_anion RS12465
inorganic_anion - inorganic_anion RS01360
lactose, D—cellobiose - lactose 6'-phosphate, D—cellobiose 6'-phosphate RS09145
L—alanine+cation - L—alanine+cation RS03890
L—alanine+cation — L—alanine+cation RS12935
predicted
PEP—driven
L—ascorbate - L—ascorbate 6—phosphate transporter of
L—ascorbate
L—histidine, L—ornithine,
L-arginine, L—glutamine, N L—-histidine, L—ornithine, L—arginine, L—glutamine, RS11970
L-aspartate, L—glutamate, L-aspartate, L—glutamate, L-lysine
L-lysine
lipid A - lipid A RS11880
macrolide - macrolide RS21485
maltodextrin, maltose - maltodextrin, maltose RS23170
maltodextrin, maltose - maltodextrin, maltose RS17475
predicted ABC
maltose - maltose transporter of
maltose
malt&tglct)g%tr;noe;léose, — maltotriose, maltose, maltotetraose RS23180
maltncitgl?gteétr;noilteose, maltotriose, maltose, maltotetraose RS15890
melibiose - melibiose RS16985
met - met MetQ
predicted ABC
_ _ transporter of
methyl D—galactose - methyl D—galactose D—galactose/a
methly group
Mg2+ - Mg2+ RS11730
Mg2+ — Mg2+ RS19510
Mg2+ — Mg2+ MgtE
molybdate - molybdate RS21335
predicted ABC
molybdate - molybdate transporter of
molybdate
Na+ — Na+ RS04345
N—acetyl-D—-muramate - N—acetyl-D—muramate 6—phosphate RS02815
N—acetyl-D—-muramate - N—acetyl-D—-muramate 6—phosphate RS17860
N—acetyl-a—D—galactosamine - N—acetyl-a—D—galactosamine 1-phosphate RS18370
nitrate - nitrate RS21020
nucleoside - nucleoside RS10285
nucleoside — nucleoside RS02570
nucleoside - nucleoside RS22915
nucleotide - nucleotide RS03780
predicted ABC
oligopeptide — oligopeptide transporter of
oligopeptide
ornithine, his, arg, lys - ornithine, his, arg, lys RS11960
peptide N peptide predicted ABC




=
ME-MN=Z 9 %L%], ME-Mz=Z U Complex Protein
a peptide
peptide - peptide RS10050
peptide - peptide RS18405
peptide - peptide RS17145
peptide - peptide Foted ARG RS01685
predicte
phosphate — phosphate transporter of
phosphate
phospholipid - phospholipid RS05285
polar amino acid - polar amino acid RS11970
pro - pro RS20105
putrescinetornithine <« putrescinetornithine RS17440
reduced c-type cytochrome + O2 < oxidized c-type cytochrome H20 CtaD
reduced c—type cytochrome + O2 < oxidized c—type cytochrome H20 CoxB
reduced c-type cytochrome + O2 < oxidized c-type cytochrome H20 CcoO
reduced c-type cytochrome + O2 < oxidized c—type cytochrome H20 RS15375
reduced c-type cytochrome + O2 © oxidized c—type cytochrome H20 RS20240
reduced c-type cytochrome + O2 < oxidized c—type cytochrome H20 CcoP
reduced c—type cytochrome + O2 <« oxidized c—type cytochrome H20 CcoN
siderophore - siderophore RS19235
siderophore - siderophore RS22210
sn—glycerol 3—phosphate — sn—glycerol 3—phosphate RS00195
predicted
ATP—driven
sn—glycerol 3—phosphate - sn—glycerol 3—phosphate transporter of
sn—glycerol
3—phosphate
putrescine spermidine - putrescine spermidine PotD
predicted ABC
putrescine spermidine — putrescine spermidine g;enrfnpi%ritneé /85
trescine
%mmgﬁd socee Sdodde, matoe 6-dreadee, L-sotse Hdcadee,
Do Datitd ’ Dadadce 61dodee, Dindaorancss Hitsdee,
ww%mgma Diwdduate Hitadee, gaditd Hogrde, Dduce 6pades,
Divamoss, ditddcsg, ¢ - Dsotitd 6ftsrte 20(6oxoa Drars)) Ddyads RS18365
2 o2 dy DU e, Dnamese 61 ogdrets, ditddose 6-dogdde,
Dlocsnive, ddn 2aniro 20y Ddwsrde 6o, Dgussanire 613 cadds,
Nezely DILcTTE, sdlian 6-d e, Necty-Dducsanire 61 tadee,
NN-deceyditcices NN-damidritdacse 6-desdete
DS{THCE thmgﬁd snce 6gogdee, natoe 60 s, L-sotee Tdogdee,
qof%'ga Bari Defladc 61 tatee, Didaqyacse THitsdee,
Mm%m Diwdduace Hitadee, gaditd Hosree, Dduce 6padee,
Do, didsce - Dot Bpitae, 206 duroaDrammy) Dot Rs18360
2 o2 cy DU Ee, . Drares 6oy, ditdices 6-dgdes,
Dolosanig, sidn 2-anro-2-o8oy-D-duwsarde 60 ogdee, Ddussanire 6idosdee
Nexely- DILCETTE, sdlian 6-d e, Necty-Dducsanire 610 tades
NN-deyditcices NN-deoayidritddcse 6-degdate
DS{&SB& nﬁt@amgﬁd soce SHdogdee, e 6-droxdete, Lot HoadEs,
Wa[;'ga Dot : Dofladcse 6duadete, Ditdayace Toosiee,
2@{@%@%&& Diudtduancss Hinoadeie, geladitd THoosdets, Dduocse 6ol
D didics, N Dsatitd 6dogdte, 20{60odoaDnars)-Ddyads, RS18375
D2 cy- DU Ee, Divamese 610 ogdee, ditddcse 6-dogdee
Dglasanig, sdn 2-anro2-o8y-D-duwsarde 60 ogdee, Dgussanire 6idoadee
NeBy-DgLocsnTe, didn 610 e N&Hy—DguIsaweGﬁmae
NN-cleeichicices NN-damidritdacss 6-desdete
Dfmﬂém thmﬁd soce SHdogdee, natcse 6-dnoxdete, Lot HioadEs,
qyaDtga D : Dafladcse 6dtadete, Ditdayace Tioside,
ww%mme Diudtduarces Hioadee, geladitd THoosdets, Dduoce 6o
DT, dictias, N Dsatitd 6dogdte, 2060odoaDnams))-Ddyads, RS02980
D2 ay-D e, Dtvamoe 61dgdde, ditdicse 6-dgdde,
Dg e <id 2-anro-2-oey-D-dusarde 60 ogdee, Dgusesanire 6idosd e
NPT Dl e sedn Goete, Ney-Ddloeanie 60 ores
NN-deeichicices NN-demidritdaces 6-desdete
Dﬁ?ﬁ mt@mgﬁd soce SHdodde, natose 6-dnoadete, Lot THoadEs,
WHD‘? D : Do 6dtadete, Ditdayace THioside,
ww%mg@aa Dfudduances Hinoadts, eladitd oo, Dduose 6-oades,
Drarees, ditkics, = Datitd 60octte, 2060 dooDnarsHDdyeds, RS01275
2 D 2-coy-Ddume, Dvamese 610 ogdee, ditddcse 6-dogdree
D re. G 2-aniro2- 080y D dusarde 61doedds, Ddussanire 60 oedEs,
NFeCE Dtk e sddn Goete, Necy-Ddlooeaie 60 ores
NN-decebdtitcices NN-daoyidritddese 6-dosdee
predicted
sugar - sugar 6—phosphate trgrEstodrrtg/F%f
sugar
sugar — sugar RS05800
prddicted ABC
sugar - sugar transporter of

a _sugar




=

MdE-M=Z 2 %L%], ME-M= L Complex Protein
sugar — sugar RS19100
sugar - sugar RS00700
sugar - sugar RS20705
sugar - sugar RS17375
sulfate - sulfate RS19590

predicted ABC

thiamine - thiamine transporter of

thiamine
thiamine diphosphate - thiamine diphosphate ThiP

thr, serine - thr, serine RS17430
trehalose - D—-trehalose 6—phosphate RS03450
tricarboxylate - tricarboxylate RS00140
tricarboxylate - tricarboxylate RS00135
tricarboxylate - tricarboxylate RS00130
tyr — tyr RS12895
uracil - uracil RS11065
vitamin — vitamin RS04675

prdicted ABC

vitamin d vitamin transporter of

vitamin

Zn2+ - Zn2+ RS10545

predicted ABC

Zn2+ - Zn2+ transporter of

Zn2+
® 6 2| AE=do| thst 2|8 C source, N source, 2 M source MH

(1) Escherichia coli
71 A" #3E 9 M

— Escherichia coli ATCC 105362 TSBofl Hf k5o Al&of| Al2E
— C source, N source,

plate

>
S
O_

A 0H 1>

mjo

=X35
=S

R Jfr F0 o

rzrx

|
0% 0% Mok lot
1o

020

L}. Carbon source

Sk o|Foll=
lag timeZ} growth rates

DM =X Al UMY

2 M sources
readers AR235H04

nm)g ;X‘l St

Hy

2tzb X745

— =
MAF M
o T

BPWY
Mannitol
Galactose
Glicose
Maltose
Lactose
Fructose
Cellobiose

0.14

0.12

teperi e

0.10 A

=
o
=8
=]
a
@
©

0.08

0.06

0D value (800 nm)

0.04

0.02 A

— Carbon source
Fructose, D—(+
st MEt=ME

- My

source® AMFE

21

00:00:00 02:

04:00:00
Time (h)

00:00

M 2D-(+)-Galactose,

C}. Nitrogen source M%H

- Nitrogen sourceMd™ 2

= 20 g/Lel =

— Al

Eﬁ

Oi ru\J
DHJ

T T
06:00:00 08:00:00

D—-(+)-Maltose,

) C llobiose, & L-(+)-ArabinoseE 20 g/Lel =
EMe
D—(+)-GlucoseZ} 7I& =8 MHdEIMZ 27|

D—Mannitol,

D-(+)-Glucose,

cocktail2 10 CFU/mL7HX]|
12A|2F St 302 ZH4e=z

modified Gompertz model(GraphPad Prism Al2)& 0|23t X =
E™5F S

Lactose,

T2 BPWol H7t5t0 3ol Cf

i = ofl

Escherichia coli2l

Glutamine, L—-Arginine, L—Proline, Histidine, L-Asparagine, %
T2 BPwoll &7}sto 3ol st MEsME EX™E
13}, L-Asparagine0| 7t& =2 MHIMS 27| W20l Escherichia coli?l nitrogen source

carbon

L-Alanine



0.16
—&— BPW

0.14 { —®— Glutamine
—— Arginine
—i&&— Proline
—m— Histidine
—@— Asparagine
010 9 —¢— Alanine

0.12 4

0.08

0.06

OD value (600 nm)

0.04

0.02 4

0.00

23:00:00 01:00:00 03:00:00 05:00:00 07-00:00
Time (h)

2}. Mineral source M%

- Mineral source MAE2 Magnesium sulfate, Magnesium chloride, Ammonium sulfate,
Ammonium chloride, & Potassium chlorideE 20 g/Le| == 2 BPWol &7}5l0{ &3Fof et A
XDMS =X SH
O Tl — = i I i - |

- A& Z3} Magnesium sulafateZt 718 =2 MM E 27| W2l Escherichia colifl mineral
source2 AMAE

O}, Reponse surface methodology &4

— Escherichia coli®l carbon, nitrogen, % mineral source A& ASHAIE ECfj2 FHo =EE
MHESE7| €8t RSM 242 Fls st
- A B, % Ce ttsEH O8S LEtlo], D, E, ¥ F= ZZt A, B, & Coll tist M O8E

LHEHH

- A2t D J2|2 C& F= THHoM = Sotst B0l = Haste de2 20[7/o Hetdz Y
2 FY=50M, B2t E= 76k sMEAdez FYE0, 2MIdHol FYHO| EXMSIA @e=
oz 2¢l

= |0

Growhate (00 /)
Grouth rate (600 )
Growsh rsts (600 i)

Growth rate (600 nmy/h)

8 Asparagine (g/L)
: Magnesium sulfae (a/t)
€ Magnesium sulfate (g/0)

AcGlucose (g/1) 8 Asparagine (g/1)

D E F

(2) Listeria monocyftogenes

7 AE #F 2 AESH 5 A9

— Listeria monocytogenes ATCC 19113, 19114, & 191172 zt2} TSBoll Hj kst
cocktailg =0 A Eo| AlZE

- C source, N source, ¥ M sourceE ZtZt HIIsH BPWE ALE3SH0{ cocktailg 102 CFU/mML7EX|
5 M5t =, plate readerg AIE5t0] MEIME S AEHIME 12412 S¢QF 308 7HHe=

EZE(600 nm)E EXE

MAIME EXSE o|Fol= modified Gompertz model(GraphPad Prism AlZ)& 0235404

352 dF=

o

?gIE

[

B[}



MZER MOl |ag timeZt growth rates X &

L}, Carbon source M3

— Carbon sourceM™2 D-(+)-Fructose, D-(+)-Galactose, D-(+)-Glucose, D-(+)-Mannose,
D—-(+)-Melibiose, L—(+)-Arabinose, Lactose, % SucroseE 20 g/Le| = Z BPWo| H7lslo{ #
o ofst dEIME SHE

- AE Z3, D-(+)-MannoseZt 7t& =2 MHEIMES ZJ| WEAl Listeia monocytogenes2|
carbon sourceZ MAE
014

—a— BPW
—8— Mannose
—%— Arabinose
—&— Glucose
0.10 1 —@— Galactose
—@— Lactose
—— Sucrose
—— Melibiose
—h— Fructose

0.12 4

0.08 4

QD value (600 nm)

Time (h)
- Modified Gompertz model& 0[&3t0{ ESHE MEA=IMZ 2AMst Z3 Listeria®l z|A cabon
source2 MM E D-(+)-Mannoset control®l BPW ECl =2 mueztzt %2 lag times 712
=% RSMES 223510 FHzTE MHS A, BPW 2ZCF =2 mue 22 H2 lag timeg e A

- == R
T T =
2 2xoz Mae IH A

BPW | Mannose | Arabinose | Glucose | Galactose | Lactose | Sucrose |Melibiose| Fructose
NO 0.052 0.145 0.070 0.096 0.001 0.001 0.055 0.070 0.117
C -0.054 | -0.145 -0.068 | -0.095 0.135 0.115 | -0.054 | -0.069 | -0.116
mue | 0.014 0.055 0.031 0.037 0.016 0.011 0.018 0.024 0.039
lag 14.03 12.84 12.20 12.54 8.923 9.296 12.40 12.42 13.45
R? 0.772 0.977 0.989 0.951 0.996 0.970 0.977 0.984 0.979

C}. Nitrogen source M3

0.07
—a— EBPW
0.06 4 —— \-’ahn_e
—p— Alanine

—&— Threonine
0.05 1 —8— Tryptophan
=—fi— Asparagine
—{— Anginine

0041 o Giyeine

0D value (600 nm)

e

=e=ere

=%
= o

Time (h)
— Nitrogen source MZAE Glycine, L-alanine, L-asparagine, L-Tryptophan, L-Threonine,
L-Arginine, 2 L-Arginine2 20 g/Le| S =2 BPWol| ®7}5t0f oFol st M2 Me =X st
- A A3 L-Threonineo| 71& =2 MEIME 27| W20l Listeria monocytogenes2| nitrogen

source® AMAE
- Modified Gompertz modelS 0|&3510] FSH= MAPIMHE2 245t Z3 Listeria®l =™ nitrogen
m

source2 MHE L-Threonine2 control®!l BPW EC} =2 mueZtt &2 lag timeS 712
- =% RSME &850 M sEE MHIS A, BPW 2CF =2 mue 2 &2 lag times Ze= A
% EX-IOE A& 2 X|GHSH ;||§Io|
_ /11— =0 = —_—o = —/ 3



BPW Valine | Alanine | Threonine | Tryptophan |Asparagine| Arginine | Glycine

NO 0.052 0.039 0.058 0.067 0.101 0.091 0.001 0.000

C -0.054 -0.038 -0.055 -0.066 -0.100 -0.089 Unstable 0.087
mue 0.014 0.015 0.023 0.025 0.034 0.030 Unstable -0.080

lag 14.03 12.34 12.39 12.38 13.64 13.18 Unstable | Unstable

R? 0.772 0.952 0.925 0.996 0.964 0.964 -0.002 0.009

2}. Mineral source M3&

- Mineral source MAZ2 Magnesium sulfate, Magnesium chloride, Ammonium sulfate,

0D value (600 nm)

Ammonium chloride,

DM =X
o Tl == i R = == |

ol Potassium chloride® 20 g/Lel == BPWoll &7Isto1 &30l gt A

A

—

MY A3} Magnesium sulfateZ7b 71
mineral source2 MA =

2 MAIZDIAMS
— o o T =

2t7| w20l Listeria monocytogenes2

0.05

—a— BPW

—&— Magnesium sulfate

—%— Ammomium sulfate

—&— Ammonium ¢chloride
—&— Potassium chloride

0.04 1

Time {h)

- Modified Gompertz model& 0|&3t0{ SH=E MH&AZME 2Mst Ao [Listeria®l =™ nitrogen

sourceZ MAE Magnesium sulfate= control?l BPW ECl 22 muedtzZt %2 lag times 71
- &% RSMS #8350 zMsEE MYE A, BPW 2t =2 mue gt B2 lag times Z= A

2 Moz Aggs e A=l

) ) Ammonium . .
BPW  |Magnesium sulfate | Ammonium sulfate chloride Potassium chloride

NO -0.002 0.001 0.035 -0.001 0.009

C 0.080 0.0581 -0.0348 0.0259 Unstable
mue 0.012 0.010 0.008 0.003 Unstable
lag 9.730 9.237 15.29 9.328 Unstable
R? 0.882 0.962 0.970 0.819 0.000
(3) Salmonella
7 AE #F
— Salmonella Typhimurium ATCC 14028, 43971, 2! 195852 ZtZ+ TSBoll Hijtst &=, 3Z9 4F

Lt

Z cocktailg =0 AHA ALsT

C source, N source, ¥ M sourceE ZtZt ISt BPWE ALE35H0] cocktail 10° CFU/mLIEX]
5| M5t =, plate readerg AlE5t0] MAIME ST AEHIM2 12412 S¢F 308 7HHe=
ELZ(600 nm)E =X &t

MEEME £HS ol &Fol= modified Gompertz model(GraphPad Prism AlZ)E o|&3to] £X =
MZEEZ MOl Jag timeZt growth rateE XS (NO: =7(gt, C: =g, mue: MAEE, lag: lag
time)

ME

—

. Carbon source
Carbon sourceMA™E2 D-(+)-Fructose, D—-(+)—-Galactose, D—(+)-Glucose, D-(+)-Mannose,
D-(+)-Melibiose, D—(+)-Maltose, % L-RhamnoseE& 20 g/Le| =T Z BPWAl ZH7lstol 730

et MEIMS EHE

AlSl A4l D-(+)-FructoseZt 7I& =2 ME=ME 27| Ml 2ol Sa/monellall carbon sourceZ
MEHE



0.14
—e— BPW
042 1 —* Mannose
E —7— (Galactose
—&— Rhamnose
0.10 { —m— Melobiose
. —B— Fnctose
g 0.08 4 —&— Maltose
(=]
3
g
E
(m]
o]
-0.02 T T
00:00:00 02:00:00 04:00:00 06:00:00 08:00.00
Time (h)
- Modified Gompertz model2 0O[&3l0d ZFHE MHEIMES EAMSE A3, Saimonellasl
carbon source2 MAEE fructosee control?l BPW ErCl =2 muedtzt Zl lag timeg2 7H&.
- £&F RSME &E5l0] XM zTE MEE A, BPW Hr} W2 |ag time2 ZUes WS SHL=Z
e e A=l
BPW Mannose | Galactose | Rhamnose | Melibiose | Fructose | Maltose
NO 0.000 0.001 0.001 0.001 0.003 0.001 3.314e-005
C 0.232 344.5 0.277 10.55 0.138 1.406 2.059
mue 0.037 16.32 0.049 0.801 0.033 0.157 0.180
lag 5.815 15.91 5.803 10.36 4.878 7.054 7.831
R? 0.988 0.915 0.990 0.978 0.933 0.883 0.948

C}. Nitrogen source MH
MAE 2 Glycine, L-Arginine, L-Proline,

— Nitrogen source

Hotstol oo gk dEsMe SH
- A Z3 L-Prolineo| 7t& =2 45U S 27| W20l Saimonella®l mineral sourcez 44 E

0.06

ol

X L-Valineg 20 g/L2| =& BPWO

—e— BPW
—&— Glycine
0.05 4 —— Prdine
—ir— Arginine
—m— \aline
0.04 5

£

S 0034

5]

[

ﬁ 0.02 -

(.

& 0.01 4
9032
-0.01 4+ : 7 T

00:00:00 02 00:00 04:00:00 06:00-00 08:00:00
Time (h)

- Modified Gompertz model2 0O[&3l0{ FEHE MHEIME EAMst Z3, Salmonella® S
nitrogen source2 MAEl proline2 control?! BPW 2Ll %2 mueZit &2 lag time2 7I&. =
% RSMZ &235t0 FHMzTE MAS Al, BPW ECI =2 mue U2 = HS XMoo=z Alds
Tl st A=

BPW Glycine Proline Valine Arginine

NO 0.000 0.001 0.002 0.002 0.001

C 0.232 0.000 0.123 18.87 Unstable

mue 0.037 0.003 0.028 1.060 0.110

lag 5.815 Unstable 5.380 12.81 7.348

R? 0.988 0.011 0.988 0.943 0.012

2}. Mineral source M&

— Mineral source MZAE2 Magnesium sulfate, Magnesium chloride, Ammonium sulfate,
Ammonium chloride, & Potassium chlorideE 20 g/Le| E=2 BPWol &7}5l0{ 3o et A
DM =X
O Tl —= I i e |

- A" Z3, Magnesium sulfateZt 7H& =2 MHEIME 27| W20 Sa/imonellall mineral source



2 M=

018
—e— BPW

0.16 | —e— Potassium chionde
—p— Ammonium chloride

014 4 —a— Magnesium chlonde &
—m— Magnesum sulfate rd

,E 012 4 —a— Ammonium sulfate

o

8

3

g

O

]

DD'LI'ICI:GD DE:tI}Dl}O {)4;}000 OEEIHJ.DD 080000
Time (h)

- Modified Gompertz model& 0|85t FHE MIAZME8 EME ZD, Saimonella®l Z=A
mineral sourceZ MZAE magnesium sulfate= control®l BPW ErCt =2 muegtzt ZI lag timeS
7

- &% RSM2 &8835l0] Mz E MY Al, BPW 2L} &2 lag time2 ZXe AWS S8z A
e e A=

BPW Magnesium | Magnesium | Ammonium | Ammonium Potassium
sulfate chloride sulfate chloride chloride

NO 0.001 0.001 0.003 0.001 0.002 0.003

C 0.135 0.198 0.078 0.050 0.060 0.049

mue 0.029 0.072 0.028 0.027 0.015 0.018

lag 4.328 4.865 5.847 4.722 5.499 5.025

R? 0.989 0.965 0.888 0.963 0.696 0.979

(4) Staphylococcus aureus

7t AE #F

— Staphylococcus aureus ATCC 12600, 25923, 2 202132 Ztzt TSBol| i st &, 359 #F=2
cocktailg PH=0{ AlSo| AlEEt

- C source, N source, 2 M sourceE 2zt HJlst BPWE Af

*0._ =, plate readerg Aol MEIME = o

(600 NnM)E E™ &

- g"éq ME EXSH o|Fol= modified Gompertz model(GraphPad Prism AlZ)& 0|&235+04
MEIMO |lag timeZ} growth rateE S

L. Carbon source M3

— Carbon source MAE Lactose, D-(+)-Mannose, D-Mannitol, Sucrose, D-(+)-Cellobiose,
D—-(+)-Glucose, D—(+)-Galactose, %! L(+)-ArabinoseE 20 g/Le| SEZ BPwWoll &7Istol #F
O'” EHo|- A—iII-_T'_A-io XX-IIE:!-

- Ag Z3, SucroseZt 7H& =2 MHEAIME V| W20l Staphylococcus®| carbon sourceZ M

235104 cocktail2 10° CFU/mL7HX|
TME 12A|2F Sot 308 2HHe=z

oy ok
ok _I
Hn

A &

o -

f
il

X El
o
0.04
—8— BPW
—e— Arabinose
—w— Mannitol
0.03 4 —&— Sucrose
—— Glucose
o —m— Cellobiose
E —¢— Mannose
o 002 4 —&— Galactose
3 —A— Lactose
E
£ o001
]
(@]
g == ==
0.01 = T T T
00:00:00 02.00:00 04:00:00 06.00.00 08:00:00

Time (h}

- MZ=MoMet 22| modified Gompertz model& 0|&5t0] SX™ = MIAZME 2AMEH AL



Staphylococcus®| =™ carbon sourceZ MAEEZl sucrose= control®l BPW HcrCf &2
Zl lag time2 7I&. Ol 3% carbon, nitrogen, 2 mineral sourceS2| =XMstE ZAH 50 = A

B AU X[ E JHEE Al A[HX|ZHE JHX(0] E2HE Aoz oo

- X% RSME &3l FHSEZE MHEE Al, BPW ECl =2 mue # 22 lag timeS oA
2 Moz Ags rae A=
BPW Arabinose| Mannitol | Sucrose | Glucose | Cellobiose | Mannose |Galactose| Lactose
NO |-3.410e-005| -0.001 | -0.002 0.001 0.001 0.000 -0.001 | -0.001 | -0.000
C 0.464 0.044 0.038 0.344 0.058 0.060 0.045 0.091 0.099
mue 0.065 0.008 0.008 0.034 0.010 0.009 0.011 0.011 0.013
lag 3.861 5.179 5.082 6.561 4.970 5.404 4.894 6.113 5.419
R? 0.997 0.567 0.799 0.974 0.848 0.834 0.915 0.943 0.904

Ct. Nitrogen source M%
— Nitrogen source A2 L-Alanine, L-Asparagine, L—-Serine, L—-Arginine, Glycine, L-Threonine, %
L-ProlineS 20 g/Le ==& BPWOl HIIstod Hof S MA=ME SHE

- AE ZAIL Alanine0| ZH& =2 MHEA=SME 27| 2ol Staphylococcus®| nitrogen sourceZ M
M= ol £F zHslEl £ 2 carbon, nitrogen, 2 mineral sourceZt BHEHE Al AL X| 23S
7 Ao Z of AtE
0.018

—e— BPW

0.016 1 —e— Alanine T

TR B s ver, g
_ g 220 F
E o00ip { —%— Glycine |
= .4
a 0.008 - /f;]_
% 0.006 - ; /1
O 0.0 - 3
o 7

0.002

0.000 B

0002

00011. . . :

00.00:00 02:00:00 04:00:00 06:00-00 08:00:00
Time (h)

- Modified Gompertz model€ 0|35t0{ ESH= MEIJME EMSH 21 Staphylococcuse| ZE|H
nitrogen sourceZ MAE Alanine2 control?!l BPW ErCt S22 muedtzt %2 lag timesS 7+

- =% RSME 22350 XM SEE MHES A, BPW ECF =2 mue o 22 lag timeS Z= A
2 Moz Adgs rae A=l

BPW Proline | Alanine | Serine |Asparagine | Glycine | Arginine |Threonine

NO 0.001 0.001 0.001 0.000 0.001 0.002 0.001 0.000
C 0.091 0.047 0.030 Unstable 3783 0.002 | Unstable 0.004

mue 0.010 0.010 0.008 Unstable 117.3 0.001 | Unstable 0.002

lag 6.975 6.804 5.878 7.336 26.80 5.024 | Unstable 5.637

R? 0.794 0.663 0.660 0.156 |Interrupted| 0.251 0.000 0.643

2}. Mineral source M&E

- Mineral source MZAE Magnesium sulfate, Magnesium chloride, Ammonium sulfate,

Ammonium chloride, 12|31 Potassium chlorideE 20 g/Lel == 2 BPWol| A7}5t09 3ol Cf

o NETMES SN

- Alsl Z3, Magnesium chlorideZ} 7+&

source2 MAE

o MAIDAMS
Ir — o 1 —_=

o

2b7| W&ol Staphylococcus2l mineral



—— BPW
—8— Magnesium sulfate
010 ¢ Magnesium chloride
—&— Ammonium sulfate
—m— Ammaonium chionde
E 0081 g Potassium chlonide
S
e
s
g
(i
o
002 . . ;
00 00:00 02:00:00 0400000 060000 08 00:00
Time (h)

- Modified Gompertz modelS 0|&5l0{ SHE MEAZME EMSH 23} Staphylococcus| ZH
mineral sourceZ MAE magnesium chloride® control?l BPW HCl =2 muezfzt &2 lag
timeg 7H&

- &% RSME 2235101 2 HsEE AT Al, BPW 2.t =2 mue gtz ©2 lag times ZX= A
S Moz AEgE FE A

BPW Magnesium Magnesium Ammonium Ammonium Potassium
sulfate chloride sulfate chloride chloride

NO 0.002 0.004 0.003 -0.018 0.002 0.001
C 0.053 0.119 0.191 0.034 0.000 0.035

mue | 0.014 0.030 0.049 3.833e-005 0.002 0.005

lag 4.712 5.044 5.356 -510.0 Unstable 6.278

R? 0.859 0.912 0.962 Interrupted 0.003 0.886

(5) Bacillus

7t Ald #F

— Bacillus subtillis ATCC 19659, Bacillus cereus ATCC 14579 % 117785 ZtZt TSBol| Hi k5t =,
3&°o| #FZ cocktalE THEON Algol| AlEE

50 cocktail 102 CFU/mLIHX|

i B | _'g_
=, plate readerg Al3st0] MASMES FSHe MHMEAZME2 12412 S¢F 302 HH4e =2

3 M5 =,
EZLZ(600 nm)E &X™&
- Mz=EME £H8E 0| Fo|= modified Gompertz model(GraphPad Prism Al2)S 0| 23510 X =

|
MZEE MO |ag time} growth rateE £X &t

r
9]
o
O
(@]
o |
n
(@]
c
Q
D
2
0

— Carbon source MZA2 Lactose, D—-Mannitol, Sucrose, D-(+)-Cellobiose, D-(+)-Glucose,
lactose, & L(+)-ArabinoseE 20 g/Le === BPWO| &7}5to1 #5of st ME=M

D-(+)-Ga
o =x{st
= i B i e |
- M8 Z3 D-(+)-GlucoseZ}t 7H& =2 MAIME 27| 29l Bacilus®l carbon sourceZ MA
%
0.5

—e— BPW
—8— Sucrose
0.4 4 —¥— lactose
—&— Glucose
—m— Galactose
—@— Arabinose

—&— Celiobiose
—&— Mannitol

OD value (600 nm)

00:00:00 02.00:00 04:00:00 06:00:00 08:00:00
Time (h)

- Modified Gompertz model2 0|85t SHE MA¥IMES EMT Z3 Bacillusel %A carbon



source2 MAE Glucose2 control?l BPW EC} =2 mueztzt ZI lag timeS 72
- £3% RSMZ2 2350 Mz E MAES A, BPW 2Ct =2 mue 2o 2 lag timeg Z= A
= ZHoZ AFEZ Tlae A=l
BPW Sucroes | Lactose | Glucose |Galactose |Arabinose|Cellobiose| Mannitol
NO -3.410e-005 0.002 -0.002 0.003 0.000 0.002 -0.001 0.042
C 0.464 0.578 0.800 1.039 0.338 0.282 0.573 Unstable
mue 0.065 0.092 0.092 0.177 0.057 0.049 0.081 | Unstable
lag 3.861 3.951 4.182 4.717 3.494 3.553 3.944 | Unstable
R? 0.997 0.969 0.983 0.993 0.990 0.994 0.992 0.000
C}. Nitrogen source MH
— Nitrogen source MAE2 Alanine, L-Asparagine, L-Proline, Glycine, L-Arginine, %

L_
L-ThreonineES 20 g/Le SEZ BPWoll &7I5lo{ Ao st Ma=EMs EH¢e
- Als 23t | -Proline0| 7t& =2 MEASME 27| W20l Bacillus®| nitrogen sourceZ MHE

0.30
—a— BPW
—8— Alanine

025 4 —p— Asparagine

—&— Threonine é
—m— Proline

— 0.20 - —@— Arginine /

g —&— Glycine /

S 015
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3

E 010 +
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0.00 £

005 T T T
00 00: 00 02.00:00 040000 06:00:00 08.00:00
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- Modified Gompertz model& 0|&35t0d SHE MEIME BEAMS AL Bacilusel =& nitrogen
source2 MHE Proline2 control?l BPW EC} %2 mueztzt ZI lag time2 7+

- £% RSMZ &85l 2 HsTE HAHE A, BPW ECt =2 mue &zt 2 lag timeS Z= A
2 =2xoz Mg IYH A

BPW Alanine | Asparagine | Threonine Proline Arginine Glycine

NO 0.001 0.026 0.036 0.0411 -0.002018 0.001 0.036

C 0.586 Unstable Unstable Unstable 0.617 -0.000 Unstable

mue 0.082 Unstable Unstable Unstable 0.082 -0.000 Unstable

lag 4.028 Unstable Unstable Unstable 4.302 1.816 Unstable

R? 0.989 0.000 0.000 0.000 0.997 0.185 0.000

2l. Mineral source A%

- Mineral source MAEZ Magnesium sulfate, Magnesium chloride, Ammonium sulfate,
Ammonium chloride, 12|31 Potassium chlorideE 20 g/Lel SEZ BPWol H7}st03 #3of of
oF MEAEME ST

- AS A3 Magnesium sulfateZt 71aF =2 ME=ME 27| W20l Bacillusel mineral source®
MY
0.18

—e— BPW
0.16 4 —e— Magnesium sulfate
—— Magnesum chlonde
0.14 4 —&— Ammonum sulfate
—m— Ammonium chlonde
. D129 —= Paotassium chloride
3
S 010
(=]
w
@ 0084 pd
3 ;
g 006+
(]
O o
0.02 4
0.00
-0.02 4 T T :
00:00:00 020000 040000 060000 080000



- Modified Gompertz model& 0|&35l0{ EME MA¥I[IME 2MSH 23}, Bacilusel =& mineral
sourceE MHE Magnesium sulfate= control?l BPW 2Ll =2 muedtzt ZI lag timeg 71l
=% RSME &23510] 2| MzTE MAE A, BPW ECt =2 mue #3t 22 lag timeS 2= A

% EK-IOE Mg Rsr Azl

BPW Magnesium | Magnesium | Ammonium | Ammonium Potassium
sulfate chloride sulfate chloride chloride

NO 0.050 0.053 0.052 0.053 0.048 0.052
C 0.239 0.250 0.761 0.057 756.0 0.089
mue 0.042 0.063 0.039 0.009 8.820 0.016
lag 4.204 4.720 10.85 5.264 48.05 4.503
R? 0.996 0.972 0.508 0.937 Interrupted 0.991
(6) Vibrio
7t AlE #F
- Vibrio parahaemolyticus KACC 150692 ZtZt TSBo| 25t = 3852 #F 2 cocktailg 2HEO]

=

- C source, N source, ® M sourceE ZtZt &Itet BPWE AME3I0d cocktail@ 10° CFU/mL7HA|
Mt =, plate readerg AIE5t0] dEFME ST 4542 12412 St 308 HH2=
S2%£(600 nm)E E &
- Ma=EME £H8E 0|Fo|= modified Gompertz model(GraphPad Prism Al2)S 0|25t EX =
MZE=M9| lag timelt growth rateE SH =
Lt. Carbon source 48
012

—e— BPW

—8— Glucose
—— Fructose
—&— Mannose
—a—
—E—
——

0.10 4

Melibiose
Galactose
Seorbose

0.08 4

OD value (600 nm)

. 00: 0000 '02:60:00 04:&!3:00 06:00:00 08:00:00
Time (h)
— Carbon source A2 Fructose, D—-(+)-Mannose, Sucrose, D—(+)-Glucose, D—(+)-Galactose,
2 MelibioseE 20 g/Le| =E2 BPW (NaCl 2%)oll &7t5to4 #Fof st MA=ME =X EH
- Al Z3}, D-(+)-MannoseZ} 7t& =2 M&EIZMZ 27| W20l Vibrio2| carbon sourceZ MHE
- Modified Gompertz model2 0[|&35t0f EHME MHEIMS EAMS Z1, Vibriogl #A carbon
source2 MAE Mannoset controlel BPW ECl =2 muedtzt Zl lag timegS 7H2
- £% RSME &30 FHHSEE MHEE A, BPW ECF =2 mue #tZ 22 lag timeg X A

I>|'

2 Moz MEE e A=
BPW Glucose | Fructose | Mannose | Melibiose | Galactose | Sorbose
NO 0.001 0.001 0.001 0.001 0.001 0.001 0.003
C 0.245 0.460 0.355 0.415 0.377 0.238 0.189
mue 0.057 0.0655 0.064 0.074 0.071 0.050 0.039
lag 5.103 6.276 6.081 5.651 5.867 5.802 5.508
R? 0.997 0.937 0.780 0.990 0.996 0.845 0.979

C}. Nitrogen source M3
— Nitrogen source M& 2 L-Asparagine, L-Serine, Glycine, L—Arginine, L-Threonine, L—-Proline,
L-Histidine, 2 L-Valine2 20 g/Le X2 BPW (NaCl 2%)oll &7tstod #Fof ofst ME=sME

K7H o|-
=

- Al A3l | -Valineo| 7+& =2 MEIME 27| Wf-2d Vibrio2l nitrogen sourcezZ M &=



10

008

0D value (600 nm)

0.06 -
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—i— Sefine
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002 T T T
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Time (h)
- Modified Gompertz model& 0|&5t01 S E ME¥=IMZ EAMSH A1l Bacillus®l %A nitrogen
source2 MHAE Valine® control®l BPW 2Ct &2 mueztzt 2l lag timeS 72
- &% RSMES &350 FMsEE AYE A, BPW 2CF =2 mue 22 22 lag timeg X A
2 Moz Ay rlae A=
BPW |Threonine| Proline |Asparagine| Serine | Histidine | Arginine | Valine
NO 0.001 0.000 0.001 0.001 0.001 0.001 0.000 0.001
C 0.245 1.195 0.616 0.666 0.169 | Unstable | Unstable | 0.461
mue 0.057 0.133 0.098 0.104 0.039 | Unstable | 0.135 0.069
lag 5.103 8.009 6.672 6.728 5.386 | Unstable | 7.252 6.196
R? 0.997 0.878 0.958 0.929 0.984 0.000 0.058 0.990
2}. Mineral source M&
- Mineral source MZAE Magnesium sulfate, Magnesium chloride, Ammonium sulfate,

Ammonium chloride, 2|11

FFol 3 MFRME 5YE

- A8 Z3 Magnesium sulfateZt 7Ha =2 M

XM=l
o T

M2
=

Potassium chlorideE 20 g/Le| =

0.10

0.08 5

0D value (600 nm)

—a— BPW
—&— Magnesium sulfate

—p— Magnesium chloride

—&—  Ammonium suifate
—— Ammonium chlorde

—@— Potassium chloride

27| 2ol

-0.02 T T T
00: 0000 02-00:00 04:00: 00 06: 0000 08:00:00
Time (h)
- Modified Gompertz model2 0|35t0] EHE MHEAZIMES EAMEH A}

E2 BPW (NaCl 2%)oll &7}5t0d

Vibrio2] mineral sourceZ

=& mineral

sourceZ2 MZAE Magnesium sulfate= control®l BPW 2Cl %2 muegt
Ol= =& carbon, nitrogen, 2 mineral source=2| z|XslE Tld5}0d 35Ift'ﬂHO”ﬂHXIE 7Ht”°F AI
AlHX|22HE 7HX|0f 2EetE ZHeZ of Mg
- £3% RSM2 235l FMSEZE MAS Al, BPW ECt 52 mue o 22 lag time2 = A
2 Moz Ay rlae A=l
BPW Magnesiums | Magnesium | Ammonium | Ammonium | Potassium
sulfate chloride sulfate chloride chloride
NO 0.001 0.0008992 0.001820 0.0004815 0.0005111 0.001030
C 0.242 0.2729 9.775 -0.0004815 | Unstable 0.02555
mue 0.057 0.04817 0.3777 -0.007216 0.0003413 0.006098
lag 5.103 5.434 14.21 Unstable Unstable 5.586
R? 0.9967 0.9918 0.6472 0.2708 8.882e-016 0.4904
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2 SEAMII= ZI& AT (filtrationol &St & 55
(1) FiltrationZ2 0| &%t AE=sH 55
- ZEsE8He2 AR 25 gol 225 mL bufferg
0|83l AlE=dS 1008 sFAZ = US
- = AFUntHolM = dEES A fMe=z JEE L cofi O157:H7E  thermophilic
helicase—dependent amplification, EE &= % 2 clustered regularly interspaced short
palindromic repeats (CRISPR)/Cas 12a AlA
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§ == _T_ :.E, 3000 t
E ¥
@ 3000 s
: g 2m
= o
2 200 3 b
£ 3 2 |
L o o
Eaf P § 1000
i a
0 B e oS A o3 . . " T S
L 5 4 2 1 o contrdl  NTC 6 8 4 3 2 1 (1] contral  NTC
Log CFUR LogCFU/ g
28 & ZH #
= i = O = = o i = O =l = o = =
- Ay, ZEsE52 MYsHK| 2LUS HEcH ZEHsES TASIFS i 1008 CIHsHA AE=
o =~ = AL (=)
o2 d&e = AUS

650

CRIEY R

849

[ EHE ]

< A% EjY7|e A EH >
(1) =& shx|
- HHTo| HMOoR FAIE 222 NI ¥ X Y 50 & 2 e
- ol BHYY| LR sex (BElA3, AEE SOl Y 7))o Al%e Foig 1SRy



=
3 i
—
7 o
w o
& o
% _
o " =
m n _m
o = 5
. : :
o (e & a3
K w0 |g = o
— u
0F |8 @ I
T L
H 2 2 & S
o z I =
I+ A g9 = o=
= o3 = 0 2=
ke 3 e
rrE e &
o0 __IO_E & o -
= o g 3 7
Al A 2 2
Nl F = 2
= ol 2 0
= ol 5 oK
o o & ﬂm ol
T N = o == oo
- _I._O mu [ I_../I n T
o £ Mol
= I = | Tl
N - Bl My
33T Rl BT N
oL TE R Wy
<X w420 o
1l oo o "
.__E o|_=_ T Z0 ol I — K 7ol
CE ER R

| V”Aoooooo

—

=)

71, 3 2 IR

(=}

o=
o

A|

=

OoH

o
I, MERE|, MP HES2|, T/

Al2

@ tje| M= mx F 2[AE

Nm=®, IYws



@MY A

7| HAZH dA

e E e — ——
| © @
|
: 2oy Aur]  2zov Ak gV 2200 apef
I T+
|
| =
|
| (ESEE
|
|
|
|
|
|
|
| . | = E]
|
| q
|
|
|
|
|
|
|
|
|
|
: shaju)l SOPIN Wb}l SOPIN ek o
|
|
|
|
|
|
|
| s

- sie| Mulo| ZeE Fulo| Alge selstol HMY| o HMF e Ty

- AT 8% ME Al TE| AlSECH 52 MF ZHA)S ME

® PLC i ==y e
% PLC =233 : 25, AlF2, Elo|Y, 7t2E
2HAME Hofsts CIXIE St MA &

- Moo HEH MERE, 3 W, MA, 2/EHNE, B

oM e =EMsict

a= 1o

ZI AL =
gaste e ==

@® Touch Screen &tH =t} slH FM
MANUAL |

YY/MM/DD HH:MM:S YY/MM/DD HH:MM:SS

| SETTING | MANUAL | ALARM

20;

2021-09-21
2021-09-21
2021-09-21
2021-09-21
2021-09-21
2021-09-21
2021-09-21
2021-09-21
2021-09-21
2021-09-21
2021-09-21
2021-09-21

MAIN

| seTTNG |

19:11:25
19:11:25
19:11:25
19:11:25
19:11:25
19:11:25
19:11:25
19:11:25
19:11:25
19:11:25
19:11:25

MANUAL |

ALARM MESSAGE
ALARM MESSAGE
ALARM MESSAGE
ALARM MESSAGE
ALARM MESSAGE
ALARM MESSAGE
ALARM MESSAGE
ALARM MESSAGE
ALARM MESSAGE
ALARM MESSAGE
ALARM MESSAGE
ALARM MESSAGE

ALARM

Uni-Tech

< E{X]A32lo| X3} 1M >

- Elxl 2382 AIB3HO]
SHEe e 2 siEstn
@ M M AR W

1) U

£0{ Al

odIH A
2) M| / DH Foi Al JHE
Zo| 4CM, =Z 1CM ojgt

A2 Xl Moot @57 2hM Al Az
Ethenet E4l 7|dte 2 3lol |FX| 240 HZ|5t

g7 2= 8 =2 7
E7] AtE.
27|&

=7t

ot

= PIPET & A8 MEIH 87| AL

StE2 2 ¢olsto 2 8% A M™ (50W —> 200W)

37X| of&ke| /M EI| ZtZt T

2 =tHof =gl

£= A

Al



@ 7|Et YHH AT
- dH| XpEstol| Cfsh AT

siel & =i vfetr| Mule| 2

HUBS 275k

A 5 ALE JhsE

- Mu| 2HZOIHE &
Helet du|RAIETE
ZESHHE) S &EA

- QHMALD CHH|E 98t AT
20219 =d AR m=H

S A et IHME 5%!% LEH 2+7t A== azlHIF o] FAME
7t wAE wolct 22|H EE°+ mxﬂ% Fre 2o AMS
ShEl, LCD Alulo] AFES|E SERVORE(SH olMZe7I7|8 AtE st x| 2
J2|HE ege = UAS HeR 2
g HElMd d
2|sil PLC CPU(= +x1£| Fx|)2} SERVO(ZE])2| SAl2 chdststd HMI(AH|
ALE 7+S$H Ethernet 2HAl S AHEHSIO] MAHIA S| 2 E chestar o ™ Y
= TAl StMAIDTE & 62740 Eetnd, FE msH 2l

2 237 0|EE,

O£ the|3t7| #lsi Safty PLC 7|2

o|-7(1/\7'cl [:||

2 S5H Zd:!

AHA|7H 5t HEE

=A
FLE

_\,'-_'
il
]

=z 39 2+ oA
—



¢ 1B 2%
A 21

AL (2022_01 5

~ 2022.12)

B
£
0 _
[0 ol o
% i D
Bl 0H 00 IS E=)
! . - al 15
of 10J T M = < O
Jlod o Mr w__m_ Q= o0 = o 0
o o 0 = it Fdlj o M o] A0 t ok
“ & ||~ a2 |Fr s
> ||“_u — [ - ©
o - L RO o 5| |ar iy r Cl
W ol o 82 oy or o + o ) o) oll 0 md ok S g
0 1 =i ol oy W0 3] S E ! ol SR
X0 7 |0} mR 2 J O g 0 | oF ™~ oD = 1S = I ofl
g Bn gl o ir 08 O e gy i 2l |5 s . 4
o (uJ WMM = M g0 o) ) al |E 0 ok ™ s o B ) Kl 0
3l KJ ) = KM
3 |G o R =) R ny RO N0 RS RO 50 _ 0 3w ol A
! %ﬁimaﬁﬂ B 20 Ly R0 et oT )| |’ 3 I . g
or [ | gAgF&?W T b Ul EL a2 g - AR g = -
] o a5 _ = 10 o} [OH |- B Mt KJ - Ko KO N w60 = o r = iy W0 /0 = =
Al g 4 T & O B 5|0 & ~ T B0k S a3 oK w RS - i s ol g D < R
Ha < @Lum_ﬁ@m&: ~=nd 0| o | .ﬂrma Sl (o 10 A___ or a1 ™ 2 w0 = U1 laK 2 B
o A___mWoﬂmELgﬂ@é%ﬁ%]&%ﬂﬂ?@ 5%9 h = W_ o = o mDM__mom& ok m&: i
—_ X =BT 0 =16 70 i & O K. D - 20 & 5
mﬁnha_ﬁm,u_ ATm_wow m;oN___%gxrlm___m_rﬁ3_9%__ moam&ofta = o RO o1 o ol U o
M:.M__% m_x)T_A)_Jw__T_MmITéﬂumAmA__méuJ:.ajxﬂTM_____:m;_;;gx: L o ST E_Exlﬁw_ LI o
o KE/F Slan|or < m) o 807K RS < || © . o i ok = o R | .
w_um_w_mﬂ EX(TmMXTm_mEz?ME#HﬂE oﬁmaﬂw@mmmﬂgﬁamx% C Iy oh| 3 O A T w w K
MoEIﬁM_n_ %m_;,mJ(Do:xf?m_xfr_m_2?§§?aﬂ%:___uﬁzr?%zo zr | 70| 20 D.@mo_xﬁ_o___ - m =
<1 oF * H 413 clg Tl A z)|IFR B = A = Kk gl K ol 30 | W 8 il
. __o_| __o_u r_..m_u_lz WHH | mw.._ EﬁlﬂMjo_._-_JT mu__\./.r._ _A_O_JT A_l ‘_2A|=__=_L| a A_ .__.A_l\n/ .Ao A_luu n/._Uo I_\ Oﬂm_m _”__.
e gmmHmumjgv ||F|@i|$é S mogﬁ@% = = A _ =M™ o
4_..:1_ _H__Lam_w.mow__z:. m_mu_%mwmk. EIJ(%wf ?muemz_ﬂuozo — = (& - - Al 30| 1©
G ALmaezgmgmmof?_;gm%a//aaozzgmm B @ (iR ;Emm:gg@g;wa; ol
e E ol | 7|2 2%53%oﬁtm&%m.m_d:wu_m_%ml,zoﬂaﬂ e cal B E = A___Qmauozwm___ﬁgoHo@a N
e e Gl )agmee))u4me%ag2%g9an@u U A $522$A§% =om P2
=p ok s m_:ﬁ:;fxzﬁ_ol_xrm 1 %0 powa_zoao____:. 0 zn| 0 rin | gr o) Bl o
:l_._l.m._ X0 « =l oM ((g.mmﬁwﬂﬂﬁ._uu_w_lux_éﬂh.@:._zo_A::namﬂm_._u Kd Flo« NM_A_:___@._A_:EJEE.&_._LE._ M___H.
B. = L ~ — o —~ |3 I - Yy —= =r = —
q%éolw NG )2$$$?§m5@/5%du c aﬁuﬁmawﬁmamg 1 4
m&iom% R A (@ME@%Q%@%% < |Kk u+ﬁm%um%3&mu a1 <
$oﬂxzq 0 e o o oM (%$m1wm " _g%MMﬁmgr aLaﬂ|J@
o, = = [l o ol & = = o) X0 X LIIO_H OI|
PR b ol o o |Ur ol N L&Taf‘éAAL |- oT g7 | )
« g < N ﬂqaﬁammmﬂ@%@gMgu%
i S S uw.;)TTﬁ}(;QT@Emgm;wwo
3 o TS 3Rl R o
o = N wlr |_MA ° . Kk
T “H _A_I % \_Aul_lOE e
% o KE T N
= /W@ o 0
© = -
= N <
- —
[ee] ~
=




2 KAl

o (F)XEFUE A Dl CIXRL AIZ RAF 2 EATE AY

o FAZAL FUIAZZE Al B MED CIAeL AtOl2] 2HAteE M3 %
oA X8

F)IUEFUE JIgRL H3A YR

11/16 o FAZIAL RUASZE AL BHY) Z2EEY AIMS €5
o o= A D] =AM 22 & O 2HE AINS HE 2/A X8
o A HHD 2K R FE AMES MEH 28 3R

10
=l
1]
i
l'Oj
u
02
H

H
0

% 7Mooz o

(3) &/ fAEtATIH LY 2ate] FI|&Ql olH =8

— AlZ=To| AL HiQHIX|, Al HieE7|o] JHEr TPMOA F7|AMQl hH | ShAF 5lo|2 Fz|5H0] o
T AE, A7 ¥, 22y A 2 dHEs M3
- 20223 6& O&h L AFPTFEZI SMHAUMEZS O|RE EAFINLT S (F)22| oA F4

AL AUAZZEZ HY

HO U2 /8

HEITEAMNY BYEHE PEY UE 52 SE2(FAAFIAT} HHEE)
MY 2HAE AI6E(@os) HE) L JH 02206810 AS
2022-0610 BS (2022.08.16, ) 2 A=LILH
N EASEETIEAME SHE A CHorH OtcHeE 201 satt=2U
THatHl 2H SHIt 280 BES 0HH SciH BFEZE J| oA

FEHE TR |2 = =
z = Jizt| =ma SalA
"-I' I“ E [E_I_q%lxﬂ ‘E‘ 'E-I' Jl ﬁ ]—rr - I‘y

SiEeSTHRb o]

e [FIEETHRITE =Y

'£1.04.01.

HHA ST | AT RIS IH+S =hs oz =
gioeq| 2| Jqo (mde (AT 2| LY g
joE| 2| 1w (g} fma 4w oy M= Sl 1 el ZLIEM S AS S
e R I e = T e B G
SR E Fa)

- AFHeM el S5 3 ClArel A cfo| s|ALSDt 3olE TSt Mol SS{Helnt CfXt
1

SlAL M, F 33 o|4 o/ WR S H 23 ol H 3o +H
- Solgelnt ClXiel slAtet 2o T = FHEI5to] S5/ IEATFIHLT| 2ol A7 HME



=)

Bit7| 1A Z2 EEIRQ] A[MZE A ZH22.11

P Z2EER AFE AL & sEAIE d3
AU 2ol 228t A&

FHE 7[HFM AFD0lM AE ARESIH AR mHef(22.11)

A TS| E2tE AIME M ZH22.12)

3| A
PN
o
C}
o
EEa= o]

7| ElRtel g
71 712 M= el ®MA|

SR

E Ea=

= MEFSO| o=l MEZ

=

Rtel clef o]t
=

UA HE Zls 2fsh oAt
HAS o

- AFZAL 7|E FuS2
CIRfOIS Zma, SS9 HEe AIZtE gy ofyl
- orEA o Fu|R orEAME KR 4
- MAM 9 AWM FET AT Y WIS 0|88 MAMS TS Cixtel
- M wek WEE SR Mol olgel WAL BUlusht AEHS
CIXIRICZ CIRYl ZM2{nt Ak Sfmot St X|E| ofo|HElE]
|A BB ALES T CIX &AL Mg



Design Details
CiARQl ClE Y

Round | | [
scge | !

TOolE

mechanical design

7|+2412 2l

- Cheh CIAtel Mot oA Wi/ 2 3oz FH| CiAtel 2dH oF
— ZH| CiAtel HAolf A% sir| o2 Clxtel 2[2((22.10)




| ClXtel s|Aof A 11Et) & 43837 1%
C|Afel Ao Bh2 = 2|EHT|Zte| =
FoAFI LT ol M G-2, J-3, J-2, B-3, D-2, E-3,
PIEfA I LT| oM B-3, C-3, J-3, J-2 ofl5|MF

l
ClAtel & 2 2o (22.11)

CIXtQl gtAE AME M ZH22.12)

A% iy AHE MY
It T Y| Rhel FA[BIAL FUAZREOIA HTHE A% B2 |
Az IS (F)VHFUY 25 Aol XI5l A AL 2 B HAL
A% e 1R AIRIE SRAR MR G2, Z2A3 opl, 29 5)

AL v Lo 15 R FS AME M 2Y 37

A AME HE

Ju
o






Chel S5{geln

e xhz % o7

Ssigolg S5t0f

%% g7ot AE, =
|

- 2xAbstol Heb 53, Cixbelo

gt E AIM Zoll oigh M EF=aH Adl(22.12 ~23.03)

@ AlEZS=of oSk AL vk HiX[e] EFEH
- S5|#HelS S5l SSHATFINEY|2e| A3 Al M= ML ki X[of| it S5 &8 &
s eloll 4&Z 9| M| (Staphylococcus aureus, Salmonella enterica, Listeria monocytogenes,

=}
[=

Escherichia col)oll tHEH A= vl FalfX|of| CHSH ot HE, S5 =& Y =



Svjzan
—
F% : 372 5 oM =R | et
2l o]
B ¥ 2 (F)EELH
&= # U A 2022-12-27
E & B ¥ 10-2022-0185290
FAZE|MYT  NP-2022-0544
—

Svjzan
|

Y : 2ANEECIR TR
E R G L=

s
T

HEE N LT

— —

SUE:AN SvEHAN
— =]
BR o= -?E-é HEt = AR S TR ATdER T2

o= oldg..vl' C

rﬁ
off
Al

o (F)zALI
2022-12-27
10-2022-0185291
NP-2022-0595

[k
2

ol MY W M
[

Soi=IM

= o 2 F)EYALH B ¥ 2 FEYALH
E ¥ U A 2022-12-27 =M U A 2022-12-27
=M B ¥ 10-2022-0185294 = BT 10-2022-0185293
FAZE|MY  NP-2022-0598 SHAZIE|B Y NP-2022-0597
<A i 7| ef A% Hiek BiX| 4Fof CiEH
— - - =
AHE b7 E2tA3 Z2F WY Ay Ha}
Ay =

ALE @F 1 E.coli ATCC 10536 — A& e NBOflA

ol ol 4t = 7=

e
fd

(F)Z% AL
2022-12-27
10-2022-0185292
NP-2022-0596

2

oft Y W W
e TR
TE N

4 H

H
n
I

2) Ab2 HEX| : Nutrient broth (250ml Z2FA3 ALR)
- 250m| E2tA3 20ea (E2t23 Y 100ml 2F)
3) 2l™=%= (RPM) : 120/20
4) HY2kA|ZF : 120rpm — 16H/ 24H , 20rpm — 24H/ 48H
5) Zx1} 22l 1 MZ Microfast petri—film(AC,EC) & &3510] H|H S Al22| 2E0E
. Ale gk
® EHZE NB broth 100mliol] ZH 1m| HE = dik A=
Hf2k7| L& ZE2tA 3 s X|= otef 2T &3S

0600
{0000C

o
24}
M

@ (120RPM) 16H i 2F
(20RPM) 24H Hf 2k
(1~10%4
® (120RPM) 24H Hjf 2

£ Mz
< MZ
%EF 3
F2 MZ

S E

H 2| HE(AC/EC) sl FE

H Ez| EE(AC/EC)0l HiAH HE
23 £¥stol ZU 8 o)

B2 HE(AC/EC)H Hietel FE

o
o

Het Haufx] 2

asyEz T
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1) 120RPM 16H :
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SHTHL7| 3 - Jolcfstw ASrE T
HISEH EMHE 0|88 652 AS=do| st carbon, nitrogen, ¥ mineral sources s &
A
V) Escherichia coli
- B2 EHEMHOR &S 2071X|9] s& T ot} ZS
STD Glucose (g/10 mL) L-Asparagine (g/10 mL) Magnesium sulfate (g/10 mL)
1 0.002 0.002 0.002
2 0.2 0.002 0.002
3 0.002 0.2 0.002
4 0.2 0.2 0.002
5 0.002 0.002 0.2
6 0.2 0.002 0.2
7 0.002 0.2 0.2
8 0.2 0.2 0.2
9 0.002 0.101 0.101
10 0.2 0.101 0.101
11 0.101 0.002 0.101
12 0.101 0.2 0.101
13 0.101 0.101 0.002
14 0.101 0.101 0.2
15 0.101 0.101 0.101
16 0.101 0.101 0.101
17 0.101 0.101 0.101
18 0.101 0.101 0.101
19 0.101 0.101 0.101
20 0.101 0.101 0.101

Growth rate

Glucose2 MgSOq L-Asparaginelt MgSQOq4
HEMHS 23510 2071K2] s =%o gt MEIMEE 2 modified Gompertz
model 24 & JI% =2 MAEZS TES| Tt Y s =8 107X & £&SIE S

C| S

o

— off =
Glucose L-Asparagine Magnesium sulfate
Number g/10 mL g/ll()) mgL g g/10 mL Growth rate R’
BPW 0.000 0.000 0.000 0.052 0.993
1 0.200 0.101 0.002 0.178 0.996
2 0.200 0.101 0.002 0.194 0.997
3 0.200 0.102 0.002 0.169 0.995
4 0.200 0.099 0.002 0.179 0.991
5 0.200 0.103 0.002 0.171 0.989
6 0.200 0.097 0.002 0.173 0.989
7 0.200 0.105 0.002 0.174 0.997
8 0.199 0.101 0.002 0.177 0.998
9 0.200 0.093 0.002 0.189 0.998
10 0.200 0.098 0.002 0.193 0.998

HEAMe AL Glucose 20 g/L, L-Asparagine 10.1 g/L, J2/X magnesium sulfate 2
g/L7} Escherichia coli A=t ki X|e 2 H s52 MAE



L) Salmonella Typhimurium

- 2EHEAMHoR TES 2071X|9] s& ZE2 o2t ZE
STD D-(+)-Fructose L-Proline Magnesium sulfate
(g/10 mL) (g/10 mL) (g/10 mL)

1 0.2 0.002
2 0.2 0.002
3 0.101 0.101

4 0.101 0.101

5 0.101 0.002
6 0.101 0.101

7 0.002 0.101

8 0.002 0.2

9 0.101 0.2

10 0.002 0.2

11 0.101 0.101
12 0.101 0.101
13 0.002 0.002
14 0.2 0.2

15 0.2 0.2

16 0.002 0.002
17 0.101 0.101
18 0.101 0.101
19 0.101 0.101
20 0.2 0.101

- 207HX|e] sk ZesE &85t 4 SEH J82 o3 E32

Growth rate

2

C: Magnesium sulfate (@/10mL) 035

8: L-Proline (g/10 mL)

D-(+)-Fructose?t L-Proline

D-(+)-Fructose2t MgSO,

MgS0,2} L-Proline

- SIS HEHEAMHE #8510 207HKe] s =gof st MEFMEY L modified Gompertz
model 24 =, Jt& =2 HEES TEoV| /I A s =g 107HX & E&sIS
-l =3t sl e =gtoll st Zutgt2 ofeliet &=
D-(+)-Fructose L-Proline Magnesium sulfate
Number g/)10 mL ¢/10 mL g ¢/10 mL Growth rate | R’
BPW 0.000 0.000 0.000 0.040 0.974
1 0.044 0.002 0.002 0.049 0.968
2 0.045 0.002 0.002 0.057 0.983
3 0.043 0.002 0.002 0.063 0.992
4 0.044 0.002 0.002 0.061 0.982
5 0.048 0.002 0.002 0.066 0.954
6 0.041 0.002 0.002 0.090 0.939
7 0.046 0.002 0.002 0.065 0.981
8 0.038 0.002 0.002 0.058 0.972
9 0.051 0.002 0.002 0.065 0.991
10 0.044 0.003 0.002 0.068 0.996

o -
A

7V Salmonella Typhimurium®| AlZujkufix|e] 28 T2 MAHE

2MH A D-(+)-Fructose 4.1 g/L, L-Proline 0.2 g/L, magnesium sulfate 0.2 g/L



ch Listeria monocytogenes

IS EHZAHORE &S 207K 5= =2 otzfet €3
STD D-(+)-Mannose L-Threonine Magnesium sulfate
(g/10 mL) (g/10 mL) (g/10 mL)
1 0.002 0.002 0.002
2 0.2 0.002 0.002
3 0.002 0.2 0.002
4 0.2 0.2 0.002
5 0.002 0.002 0.2
6 0.2 0.002 0.2
7 0.002 0.2 0.2
8 0.2 0.2 0.2
9 0.002 0.101 0.101
10 0.2 0.101 0.101
11 0.101 0.002 0.101
12 0.101 0.2 0.101
13 0.101 0.101 0.002
14 0.101 0.101 0.2
15 0.101 0.101 0.101
16 0.101 0.101 0.101
17 0.101 0.101 0.101
18 0.101 0.101 0.101
19 0.101 0.101 0.101
20 0.101 0.101 0.101
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0101 g

0068
8: L-Threonine (/10 mL) 0035

0002 0002

D-(+)-Mannose2} L-Threonine D-(+)-Mannose2} MgSO, MgS0,2} L-Threonine

HE &350 207HK|e] s =% et MEIMEE 2 modified Gompertz
7

o
, 7t =2 MEES &SP fIE Y s == 107HKE =& S

Polle =gtoll ohiet Z2igte ofefet 2=

). - - .
Number D ((g/)ll(;lzlllnlg;)se Ii;il{)e%e Mag(nge/sll(t)lm mil;lfate Growth rate R

BPW 0.000 0.000 0.000 0.028 0.995

1 0.195 0.076 0.185 0.037 0.999

2 0.194 0.075 0.181 0.037 0.992

3 0.192 0.079 0.179 0.088 0.995

4 0.195 0.063 0.189 0.079 0.998

5 0.191 0.075 0.181 0.070 0.999

6 0.191 0.070 0.184 0.074 0.998

7 0.195 0.053 0.193 0.079 0.998

8 0.199 0.063 0.167 0.065 0.998

9 0.198 0.047 0.199 0.065 0.999

10 0.197 0.087 0.168 0.078 0.997

B2 FHEAY  Z3 D-(+)-Mannose 19.2 g/L. L-Threonine 7.9 g/L, 2|1 magnesium
9 g/L7} Listeria monocytogenes A& kel X[ o] 2N s 2 MY E



2l) Staphylococcus aureus

- 2EHEAMHoR TES 2071X|9] s& ZE2 o2t ZE
STD Sucrose Alanine Magnesium sulfate
(g/10 mL) (g/10 mL) (g/10 mL)

1 0.002 0.002 0.002
2 0.2 0.002 0.002

3 0.002 0.002
4 0.2 0.002

5 0.002 0.2

6 0.2 0.2

7 0.002 0.2

8 0.2 0.2

9 0.002 0.101
10 0.2 0.101
11 0.101 0.101
12 0.101 0.101
13 0.101 0.002
14 0.101 0.2

15 0.101 0.101
16 0.101 0.101
17 0.101 0.101
18 0.101 0.101
19 0.101 0.101
20 0.101 0.101

- 207HX|9] 5= 4 SEH J8e o3t 23
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Growth rate

0101

0068
C: Magnesium sulfate (/10 ML) g35

0002

B: Alanine (g/10 mL)

Alanine

Sucrose®?} Alanine Sucrose?t MgSO, MgSO0,2}
- HISEHEMHE &850 207HK|9] s =% st MEASIMHEY 2 modified Gompertz
model 24 =, Jt& =2 HEES TEoV| /I A s =g 107HX & E&SIS
- ol =3 i =¢toll cHsh Zojgk2 ofeiet &5
Number (gS/lllgr(;ls]i) (g?ll?)nlllll]i) Mag(l;: e/sll(l)lm mIs:;lfate Growth rate R’
BPW 0.000 0.000 0.000 0.012 0.997
1 0.144 0.039 0.177 0.079 1.000
2 0.141 0.021 0.192 0.110 1.000
3 0.150 0.014 0.182 0.109 1.000
4 0.121 0.004 0.197 0.105 1.000
5 0.115 0.042 0.191 0.092 0.999
6 0.108 0.006 0.192 0.100 1.000
7 0.148 0.024 0.171 0.096 0.999
8 0.146 0.014 0.178 0.098 0.999
9 0.133 0.014 0.168 0.107 1.000
10 0.157 0.017 0.176 0.096 1.000

- HF2FHEAMY AT sucrose 14.1 g/L, alanine 2.1 g/L, 2|11 magnesium sulfate 19.2 g/L
7t Staphylococcus aureus 2EHf Ll X| 2| =[x T2 MHE



o}) Bacillus spp.

- IS EUEMHOR TEE 2071K 0 5T xEe of#fet 28
STD Glucose L-Proline Magnesium sulfate
(g/10 mL) (g/10 mL) (g/10 mL)

1 0.002 0.002 0.002

2 0.2 0.002 0.002

3 0.002 0.2 0.002
4 0.2 0.2 0.002

5 0.002 0.002 0.2

6 0.2 0.002

7 0.002 0.2

8 0.2 0.2

9 0.002 0.101

10 0.2 0.101

11 0.101 0.002

12 0.101 0.2

13 0.101 0.101

14 0.101 0.101

15 0.101 0.101

16 0.101 0.101

17 0.101 0.101

18 0.101 0.101

19 0.101 0.101

20 0.101 0.101
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-Proline Glucose2t MgSO,
- HISEHREMHE 283510 207iK|e] s =Fol st AFIMEH 2 modified Gompertz
T =2 MEES TE5| Qs 2d 55 =% 107

=
model 24 &, JI& = NHES £E5 ol X1 & =&ol¥ S
-l =t sl =gtol| cist Zafgte ofeliet &5
Number (g(/;}l(l)chsli) (Ié;fgog:}f’) Mag&‘jsll(‘)‘m mi‘;]fate Growth rate | R
BPW 0.000 0.000 0.000 0.030 0.984
1 0.003 0.105 0.095 0.041 0.982
2 0.158 0.099 0.081 0.055 0.986
3 0.145 0.092 0.075 0.047 0.987
4 0.037 0.090 0.087 0.056 0.993
5 0.192 0.180 0.100 0.058 0.983
6 0.160 0.127 0.065 0.056 0.986
7 0.192 0.022 0.100 0.072 0.989
8 0.154 0.083 0.118 0.084 0.995
9 0.152 0.079 0.096 0.075 0.993
0 0.002 0.101 0.101 0.054 0.997

1
- B SEHEEME A1 Glucose 15.4 g/L, L-Proline 8.3 g/L, Z2|X magnesium sulfate 11.8
g/L7t Bacillus spp. AZEHi X e| 2 522 MY E



b Vibrio
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arahaemolyticus
Moz TFESH 207X 8%

22 otz et

pAR=)
[==]

STD D-(+)-Mannose Valine Magnesium sulfate
(g/10 mL) (g/10 mL) (g/10 mL)
1 0.002 0.002 0.002
2 0.2 0.002 0.002
3 0.002 0.2 0.002
4 0.2 0.2 0.002
5 0.002 0.002 0.2
6 0.2 0.002 0.2
7 0.002 0.2 0.2
8 0.2 0.2 0.2
9 0.002 0.101 0.101
10 0.2 0.101 0.101
11 0.101 0.002 0.101
12 0.101 0.2 0.101
13 0.101 0.101 0.002
14 0.101 0.101 0.2
15 0.101 0.101 0.101
16 0.101 0.101 0.101
17 0.101 0.101 0.101
18 0.101 0.101 0.101
19 0.101
20 0.101

Growth rate

B: valine (g/10mL)

0002

D-(+)-Mannose2t MgSO,

MgSO,2} Valine

- H2EHEMHS #HE35l0] 2071X|2] s =ghol st MAZMEX 2 modified Gompertz
model 24 =, JI& =2 MEAES &5V st 218 55 = 97K E EESI¥S
-oflet =gt sl e =gholl cHst Zaigte ofeiet 235
Number D-((;—/)l-l(;’lzllnnllz())se (g/‘;?)l“:sL ) Mag&e/sllllllm mil;lfate Growth rate R?
BPW 0.000 0.000 0.000 0.021 0.978
1 0.002 0.002 0.002 0.173 0.989
2 0.002 0.002 0.002 0.1221 0.952
3 0.002 0.003 0.002 0.125 0.959
4 0.002 0.002 0.003 0.151 0.982
5 0.002 0.005 0.002 0.156 0.989
6 0.002 0.002 0.004 0.133 0.990
7 0.003 0.002 0.002 0.188 0.966
8 0.002 0.008 0.002 0.185 0.985
9 0.002 0.002 0.007 0.142 0.972
10 0.004 0.002 0.002 0.162 0.982
- HE2FHEAMY ZHB D-(+)-Mannose 0.3 g/L, Valine 0.2 g/L, 2|1 magnesium 0.2 g/L7}

Vibrio parahaemolyticus A&t kuliX|e| 28 zE2 MY E




652 AES=del =& ME = M

(ZV) Escherichia coli

- M B8 EMH BEME oz MAE Escherichia col?l =X carbon, nitrogen, ¥ mineral £ &
2-25to] AHZuiek viX|E JHWUSIHS W, Escherichia colel H&ES #Zdiste = U= 2F 2

©
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B
Il

Ton

TR
pal
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p't

— Escherichia col”l B, modified Gompertz modeloll MZEZME 5t
2t ol 2 EME 0] 0A|Z+D} 6A|ZHoIMel 2E 2 pHZE 2lEh A&l et v

— — T
- e Zots oot ES

Condition (Log 8F}b/mL) (Log 8FhU/mL)

34T 1911 = 0.153 7.040 £ 0.490

pH 6.31 37C 1.852 + 0.201 7199 + 0.552

40°C 1.602 + 0.435 7.802 + 0.064

34T 1.932 + 0.286 7.585 £ 0.191

pH 7.11 37C 1.774 + 0.073 7411 + 0.139

40°C 1.990 + 0.110 8.158 £ 0.055

34T 1.593 = 0.525 7.584 £ 0.283

pH 7.91 37°C 1.753 + 0.213 7.416 + 0.246

40°C 1492 + 0.428 8.042 £ 0.101

- &8 23, pH 7.11, 40ColM It =2 SdalE Hde AE Hdld

- wetM, = L"olM IWEE Escherichia colPl L1&5ui BiX[= pH 7.11, 40CollM 2| =X =7

(Lh Salmonella Typhimurium

- 2M Ht2EM BEMEHoz MME Sa/monella Typhimurium2l =& carbon, nitrogen, 2 mineral
STE 2510 AMZdiek XS JHeSIH S W, Salmonella Typhimuriumel MES Zister £
e 2% 2 pH FHsE ZFlast

— Salmonella Typhimurium& Z <%, modified Gompertz modelo] M&zMES OfUsSIFS M lag
timeO| 6A|ZF O|LIZ2 EA =0 0A|ZH2} 6A|ZI0IMel 25 2 pHE 2Ish Mk v X] 231tE &t
olst

- AE Zots ofefet EES

Condition (Log 8F}{J/mL) (Log 8F}{J/mL)
34T 1.556+0.348 6.308+0.219
pH 6.6 37C 1.664+0.143 7.671+2.143
40C 1.899+0.160 8.138+2.259
34T 1.722+0.232 6.396+0.216
pH 7.4 37C 1.791+0.264 7.857+2.186
40°C 1.850+0.134 8.413+2.358
34T 1.672+0.217 6.211+0.434
pH 8.2 37T 1.884+0.176 7.587+1.756
40C 1.864+0.152 7.827+£2.174

- ME A3}, pH 7.4040COIM J1Y 2 ZFEDE 2= XS Hely
- w2bM, B Lol JHLE Amdetel AL BiXIE pH 7.4040C2 HE EAS HEH

(ch) Listeria monocytogenes

- oM BtEEM 2EMHo =z MHEE [/steia monocytogenes2l =™ carbon, nitrogen, % mineral
ST E &3s5t0] AMEu|t siX|E JHWYSIRS W, Listeia monocytogenes?| MEE =z[Cfster =

A= 2% 2 pH zHMsE TIss

- Listeria monoctogenes2l 4, modified Gompertz modeloll M&ZM S fdstF S ml lag time
0| 6A|ZE olAteE 2AM =0 OA|ZET} 16AZI0IAM el 2% 2 pHE QI8 Al&H

00
=
>
fol
B
T
o

o| 5t

(o)
(==}
- AE ZIE ol ZE



Condition (Log 8FhU/mL) (Log 1C6F}[1J/mL)
34T 1.087 £ 0.077 8.660 + 0.159
pH 5.80 37C 1.189 = 0.297 8471 + 0.110
40T 1.208 + 0.082 6.588 + 0.157
34T 1.182 £ 0.172 9.107 + 0.263
pH 6.60 37T 1.461 £ 0.161 8.841 + 0.196
40°C 1.236 = 0.197 7.990 + 0.133
- Ae Z1, pH 6.60, 34TOlAM JHE =2 SHELUE X AE ol
- m2hM, 2 ZEollAM JHERE 2| AH[2|ob= pH 6.60, 34ToA S| =M =HS =ElF

(2} Staphylococcus aureus
- oM B2 EM BEM#Hoz MHEE Staphylococcus aureus?l =M carbon, nitrogen, % mineral

ST E =250 AMHuiet X E LSRN S W, Staphylococcus aureus? MEES =|C)fstE =
e 2% g9 pH FHHsE Tl st
— Staphylococcus aureus®| B, modified Gompertz modelol ME=MS h3IHS ol lag tim
O 6A|Zt oAt z2 EME0| OAlZEZt 16A[Zt0Me] 22 2 pHZE elsh AlHu| etk vl X] 23E i
elet
- AlS 2= ofellet 22
.. 0h 16 h
Condition (Log CFU/mL) (Log CFU/mL)
34T 1.567 + 0.707 9.210 = 0.222
pH 5.93 37C 1.187 + 0.201 9.207 = 0.120
40C 1.211 + 0.161 8.780 = 0.262
34T 1.504 + 0.266 9.064 = 0.073
pH 6.73 37C 1.130 + 0.159 9.135 = 0.055
40°C 1.020 + 0.318 8.734 = 0.235

- AME A pH 5.93, 37COHA J1E =2 ZAENE 2= W2 ol
- kA, 2 HE*”OOHA‘I IWEEl Staphylococcus aureus2| MZHi|2F HiX|= pH 5.93, 37ColMe| %

- QFA HI S HH HMH*OE MHEE Bacillus spp.2l ZX carbon, nitrogen, % mineral s£E& &2
5to{ AlEZdiF B X|E TSRS W, Bacilus spp.2l MEE Fdster += s 22 % pH =H
sE Myet

- Bacillus spp.2l &<, modified Gompertz modeldl| M&aME tHASIE S M lag timeO| 6A|ZF
olLH2 EA =0 0A|Z+at 6A|ZHOA Sl 25 2 pHE QITH AMEZHiF Bl X| E1E =elst

Condition (Log 8F}%J/mL) (Log gF}b/mL)

pH 6.02 30T 1.802 + 0.318 6.000 + 0.000
) 33T 1.727 + 0.259 5452 + 0.151

pH 6.82 30T 1.637 + 0.308 5,500 + 0.500
) 33T 1.802 + 0.300 6.028 + 0.190

- Alsl A3t pH 6.825, 33COHA 71 =2 %ﬂﬁ oE = WS =olgt

- watA, 2 2ol JHEEl Bacilus spp.2l 4l&EHi ek HiX|= pH 6.825, 33TCOIAM e =AM =AHS
st2 5t

(H}) Vibrio parahaemolyticus

- oM BtESEM 2EMHo=z MHEE Vibrio parahaemolyticus2! =& carbon, nitrogen, % mineral

TE &835t0] AMZuiet siX|E HUSIFH S W, Bacilus spp.2l MEES zdfster = A= 22X

%3 O H

pH =X sIE Tlgst

- Vibrio parahaemolyticus®l A<, modified Gompertz modelol AMZ=ZME 5 S
timeO| 6A|ZF OILHZ EM =0 0A|ZtZ} 6AZH0|AM 2] 2% 2 pHZE 2lsh Al et sfX| 2oHE =t
olst



ol MBSl 4T Azl uhE MKHE Jisd

7V) Escherichia coli

Condition (Log 8F}h/mL) (Log 8F}h/mL)

31C 1.669 + 0.387 5974 + 0.274

pH 6.27 34T 1.602 £ 0.425 6.337 + 0.255
37C 1574 + 0413 7.815 = 0.520

31C 1.778 £ 0.115 6.498 + 0.292

pH 7.05 34C 1.903 + 0.383 7.176 + 0.470
37C 1.669 £ 0.083 8932 + 0.301

31C 1.760 + 0.197 6.628 + 0.222

pH 7.84 34C 1.806 = 0.264 7.051 + 0.465
37C 1.628 = 0.286 9.300 = 0.187

AlS A3l pH 7.84, 37CHM JI1& =2 Sd483E #d= AS 2eld
wh2iA, 2 wddoll M JHEl Vibrio parahaemolyticuse| A< 2F H

(=]
=

8 x72 =g

i

!

El
10

P

— =
Sl = Escherichia coli MZ&u2F X[ §1E =lstr| s, A XZ2 AIEE= TSBE &&
50y SHAIZHE HEHd =8 SH5US
Escherichia coli?| lag time2 6A|ZF O|LHE EAME O OAIZHRE 6AIZHEX| 1AZE BRI 2 7 =&

Eye
Ay ZIa= otefet £S5
. . HEZE b A &u] g H) X
Incubation time (Log CFU/mL) qM(’Log S
Oh 0.201 + 0.142 0.333 + 0471
1h 0.239 + 0.239 0.752 = 0.518
2 h 0.920 + 0.295 1.020 + 0.647
3h 1.714 £ 0.343 2.207 + 0.651
4 h 2651 + 0.651 2.950 + 0.507
5h 4.000 £ 0.000 4520 + 0.392
6 h 5727 + 0.184 5793 + 0.287
A Zn, NEE Escherichia coli AEHHiE HIX|E &350 SH5IUE o =nHEQl

Escherichia coli & == &7t 7ted & &elg
el CHEA ASHf Y HiX]|= 1A|1Z2F S3RE HAEEZ AIE buffered peptone water=ZCh
Escherichia coli & SI7MMNAE 2elgt

tESk, 6A|ZE OfLlfoll 5.793 + 0.287 Log CFU/MLX| Escherichia colie S7IA 74 ZHEEZ AL
El buffered peptone water HiX|ECt 17t £22 AS =helgt

AMEAZE 7|5 T 92| AF2E & real-time PCR2l &%, 10'~102 CFU/mLe| HEFHAE 1A

2 AN tM ol Il Escherichia coli A&t viX|2] 2=, 10° CFU/mLel tHET S 24
ZF O|Lf 2 10" CFU/mL7IX| B¢5t0{ AlS5HH AlSHHSB0| 7hse Wz &l

wh2tM |, JHEHEl Escherichia coli 21582k HYX|2] M AlZbo]| U2 MEZAHZE JtsA0| metE

(1) Salmonella Typhimurium

Yl = Salmonella Typhimurium 2A1Z5EfQF viX|e] Z31HE =olstry| sl, WLHIX|Z AlSE+=
TSBE &&35t01 SdAIZME Sa/monella Typhimurium £ £ =
Salmonella Typhimurium8l lag timee 6A[ZF O|LHE EAM =0 OAIZHREE] 6A|Z7EX] 1A|ZF B2 2

7 +2 =™t

0 T = 7
AlS A3z ofeiet ¢3S
Incubation AEE Arde AE&ag v x]

time (Log CFU/mL) (Log CFU/mL)
0h 0.360 + 0.102 0.159 + 0.275
1h 1.111 + 0.185 1.259 + 0.241
2h 1522 + 0.316 2.024 + 0.132
3h 2.682 = 0.242 3.151 = 0.089
4 h 3.925 + 0.137 5136 = 0.216
5h 4911 + 0.221 5921 = 0.108
6 h 6.286 = 0.258 6.766 £ 0.355

ME A, JNe=E Salmonella Typhimurium AlZSuiQF HiX| S 2235101 1A|ZF St A5 S
2E Salmonella Typhimurium & 7} s0lLts WS 2215104 o|ZFe| Salmonella Typhimurium
+=E sgle Ao 21MEe A =l = UMS



2 oAz etntwof M JHeEl Saimonella Typhimurium Al&5uiF si X2 A<, 10° CFU/mLe| Alzdl
212 1A|ZF O Z 10" CFU/mL7IX] B350 A5 AMESHE0| 7tse ZHoz &elE

h2tA, W=l Salmonella Typhimurium 21258 QF viX[2] MZE AlZH| 2 MZZHZE JHsMO|
njotE

(EV Listeria monocytogenes

UHE [jsteria monocytogenes MlEH{QF HiX|2| FIE =elsty| s, FAHIXZR ALEE=
TSBE &-335t01 SdAIUH Listeria monocytogenes 5
Listeria monocytogenes2| lag time2 6A|ZF 0|AtS
oz :_; #2 =x3t

g

= S
SA5|0] OAIZHEE 18AIZHIIAl 3AIZH EF

- AY Zal= ofeiet S
. . AEE Py o} AlZu)oF H|X
Incubation time (Log CFU/mL) 2 E?Ii])g]-CFU/rE fk) A
0h 0.389 + 0.125 0.651 = 0.651
3h 1.913 £ 0.145 2.402 + 0.664
6 h 3.826 + 0.559 3.504 + 0.677
9h 4619 + 0.302 4651 + 0.069
12 h 6.171 + 0.184 5961 + 0.258
15 h 7416 + 0.263 7.826 + 0.327
18 h 7.995 + 0.078 8741 + 0.164
- Ay A JigE 2| AH2|of AMZHQF HIX|E &85t01 FHSI¥ 2 ©f Al 2|AHElotd
o = 37t Jtsd g =elst
— EESE 18A|2ZF OfLfoll 8.741 £+ 0.164 Log CFU/ML7IX| EIAHZlotd S TIHA7 ZHEEZ A2
=l buffered peptone water HiX|ECt 227 £2 WS =ela
- 2 oApietntH| ol M L=l Listeria monocytogenes Al 2E BiX|2] Z<, 10° CFU/mLe| Atz
2tE 3A|ZF o|tf 2 10" CFU/mLIHX| ";*om# MESHH MEHZEO| 7Ise A2 =olE
— w2tA |, W= [isteria monocytogenes A&l 2k vl X2 MZE AlZbo| U2 MEAZE JlsMo| T}

(2

Jor

(e 3=
==

b Staphylococcus aureus

YWHE Staphylococcus aureus LZEHIF I XS] E3IE EI5tT| e, HLHXZ ALSE= TSB
£ &25l0] S3A|ZMHE Staphylococcus aureus & ESHSIUS
Staphylococcus aureus2| lag time2 6AIZF O 2 EAME[0{ OAIZHREE 18A|ZI7FX] 3A|ZE 2
o =& 53
Als Zib= ofefiet &3
. . AE =4 A &ujgF s X
Incubation time (Log CF /L) }?IT);} Gomn ™"
0h 0.946 + 0237 0.903 = 0.301
3h 2.082 + 0.689 1.707 + 0.375
6 h 4.090 = 0.280 4392 + 0.328
9h 5746 + 0.371 5853 + 0.261
12 h 6.956 = 0.283 7.862 + 0.336
15 h 7591 + 0.315 9.016 = 0.360
18 h 9.358 + 0.419 9.427 £ 0.281
Al Zat, JHEE Staphylococcus aureus MEuiF HiX|E &5l SASIUE M =nHEQl

Staphylococcus aureus @ T &7t 7tsM8 g8 =eolg

IWLE  Staphylococcus aureus EHIY HiX|= 6A1ZF SO FH
peptone water2Ct Staphylococcus aureus T SIAZH S Eolgt
LSk, 18A|ZF o|Lholl 9.427 + 0.281 Log CFU/mLIR| Staphylococcus aureuss SIHA7H HE
EZ AMEE buffered peptone water Hi X2t 537t 22 HS Folgt

= AFIHLIE oA T EhEl Sz‘ap/?y/ococcus aureus Al x|l AR, 10° CFU/mLe Atz
2I= 3AIZF O|LHZ 10" CFU/mL7IX| B35t AESHH AEHS0| 752 Aoz solg

w2, W=l Staphylococcus aureus MZ5HHF HH7<|°| ME AZH| o2 MESAHE JsMo| mfetE

[
[m
it
ul
Ral
0f0
pil
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tol b Hate
Detection of Bacillus cereus and Pseudomonas fluorescens in dual-species biofiim via
real-time PCR and eradication using grapefruit seed extract (==; LWT, 2022)
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Rapid Enrichment Technology
Rapid Incubator and
Rapid Enrichment Medium

=3

Rapid enrichment technology

l Escherchis coll Listern Satmonsis Vo

Saphylozoccus

Bacis

ASER63) U S HiXl &

Food poisoning bacteria rapid enrichment medium &

- rapid
incubator

20l 05 - M2 7 WHE £Y UHHYT|

additive input rapid

Incubator

v X-Y-Z-% 0|5

v SEHIA AS 0
@A, pHETA 5)

v Y

&

Enrichment Culture Medium

i

YU or AdY Z

v6or16 Azt 57
V10 7K| B

v 22 & AL 225ml)

(T

=
s

Incubator

v X - Y - Z-axis movement

v Automatic dosing of
enrichment additives
(Nutrition fortifying agent,
PH adjusting agent, etc)

v shake culture

+ Enrichment within 6
or 16 hours

+ Enrichment up to 10°

+ Powder & Liquid
(225mi)
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EMC TEST REPORT

Test report No:
1. Client
2. Address

w

. Manufacturers

4. Address

. Test Product
. Model Name
+ Variant Models

© ® oo

. Date of receipt

. Dates of Test

10. Applied Standards
/Test method used

11. Testing

Environment

Test result:

23STC-E-K-0029

JINSUNG UNL-TECH Co., Ltd.

A-443, 140 Tongil-ro, Deogyang-gu, Goyang-si,
Gyeonggi-do, Republic of Korea

JINSUNG UNL-TECH Co.,Ltd.

A-443, 140 Tongil-ro, Deogyang-gu, Goyang-si,
Gyeonggi-do, Republic of Korea

A5 2]

350100

2023.09.11

2023.10.24 ~ 2023.11.01

KS C 9610-6-4:2017

KS C 9610-6-2:2019

Temperature (25.540.5) °C

Humidity (43:0.5)%RH
Atmospheric pressure  1013.8 hPa

Complied

FEFANAAS) ARES 2T

Registration of Broadcasting and Communication Equipments

FANA AR
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" oo

150100

RRTAU-1S0100

AR AR wes

2028-11.09
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100 mL Duran Standard Erlenmeyer Flask
Narrow neck

64
N R —_ L
T = F
4 10 25 f1o-15
20 28 -
28
152 <90
S 1mm
60 23
e
|i| 105
= — — = "
5.4 22 [ —
[
/e Y .
18 Stopper No 6 *
A\ 06,0  *h
64 20
250 mL Duran Standard Erlenmeyer Flask 500 mL Duran Standard Erlenmeyer Flask
Narrow neck Narrow neck

T T r 10
25 015 25 fo-15
15 15
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[2Soi 7wy | 2 2ol stm MAste o]
EAEl foll H28 A& ZSHHXE S8 AH HS AA|
(7V) Escherichia coli

- W=l Escherichia coli A% SdtiX|el g1t HES flstod AESXI FDAMAM H ST
235}

bacteriological analytical manual (BAM manual)ollAl XMujtujX|2 ALESH= EC brothgs &
o XA A2 AASUS

- Sodium hypochloriteE 0| 23504 12 302t &M €4 S 10pp
0.151 £ 0.106 Log CFU/mLe| tH&H2| sl51 &7} =hols

k=l 5t
— JWLEl Escherichia coli 2% SHEiX|e| 23E =Qlsty| |5t MEZEHEZR &EE= real-time

polymerase chain reaction (PCR)E &lst S
- AEZn= otefet S

Mean Ct value £ SD

Enrichm
ent time | (h 1h 2h 3h 4h 5h 6h
HAEE | 3485 + | 3510 + | 3458 + | 3466 + | 3450 + | 3537 + | 3510 +
(EC 0.13 0.09 0.28 0.05 0.19 0.23 0.26

broth) (3/3) (3/3) (3/3) (3/3) (3/3) (3/3) (3/3)

4T | 3833 £ 3882 + [ 3882 + | 3818+ | 3548 + | 3243 + | 27.90 +
HLsd | 011 0.48 0.00 0.62 0.36 0.06 0.06
A (2/3) (2/3) (1/3) (3/3) (3/3) (3/3) (3/3)

F

- A 23, MNLUE Escherichia coli 1% STHXIE &E5I0 67% 7tE &&& DS =25,
=

= 0
Zoste i oMol tHEF a5 37t 7IsA 2 2ol
- EC brothe &AM IEH S 6A|ZES 2 SHSIFX|EE Ct value 822 FIHEMZ} LIEILIX| 25
- 8t JWe=El Escherichia coli 2% SdH|X|= 6A|ZF S Fof

CFU/mL o|&te|l E7IE LIEjUiof EC brothEcCt 237 22

(LY Salmonella Typhimurium

Ct value &2 2 f&72| 3 Log

- WLE Salmonella Tyohimurim 1% S3u|X|2| 21 AE5E flst0d AE3 M FDAOIAM M=
bacteriological analytical manual (BAM manual)ollA] Xbuj e X|2 A2 5= buffered peptone
water(BPW)E &85t0{ Xtxll ZHES AAISIAUS

- Sodium hypochloriteE 0| 25t01 &M ¥4 T 5ppme A WM 12 30FZF &AM 7]
0.656 = 0.164 Log CFU/mLe| atmdzlel s|=1nt 71 282 =old

- IWE Saimonella Typhimurim 2<% SrdiX|el F1E =QIst7| 2[st0] MEHEZ &35 =
real-time polymerase chain reaction (PCR)E &olsta S

- ASHZAD= ol et &S

. Mean Ct value = SD
Enrichm
ent time Oh 1h 2h 3h 4h 5h 6h

3708 + | 3477 £ | 31.58 + | 2698 +

AE=Z
= N.D. N.D. N.D. 0.00 1.44 0.70 0.02
(BPW) a3 | @3 | G3B) | G3)

A d e 36.68 + | 3204 £ | 2988 + | 2644 +
HArFT N.D. N.D. N.D. 0.57 0.13 0.23 0.09
) %) G3) | 33 | 3B | 33

- Al A JWLE Saimonelia Tyohimurim 2% SHHIXIE 23510 71% 712 &A= Aol

£ 35, 45 e W 2atHel AUzl A5 FI7F JtsMd S el

HEEZ AIEE BPW2 &AM MDUaiE 4A|Z2tSoF S35 S & 7

- BFH WY=L Sa/monella Typhimurim 2% SdUlX|= 3AZF 57 o Hets| A E0|
HEEZ A2 BPWELH AEAHE FHolM 57 g2t £ 50|15

(ch) Listeria monocytogenes

— W= [jsteria monocytogenes MN& & a5
Al == viX|2l Half Fraser brothe &&35t0 A& &S A

- Sodium hypochlorite 20ppme| ==X SHoAl 227 &4FA| 71
g2l AH 2lote] sl=1t Bt 22 =

[
- JW&El Listeria monocytogenes % SHH|X|el &3E =olstr| 25t MEHER
(=]
=

,_

o
ol
ot

ik

HE =

- AsAD= olgfet &=

rr



) Mean Ct value = SD
Enrl_chment
time Oh 3h 6h 9h 12h
AEE 3591 =+
(Half-Fraser N.D. N.D. N.D. N.D. 0.06
broth) (2/3)
37.37 + 3359 + 2732 +
< [e]
B zA e Hﬁ Xﬁ ND. ND. 0.43 0.19 0.04
o= (3/3) (3/3) (3/3)
- A AL I [steria monocytogenes A& SRR E 23510 58% 7t £AMEl 2| AH|E
ol& 35, S5 E W &3t&el 2|AH 2ol 75 71 78S &elEt
- ZAEEZ ALSSt Half Fraser brothe &&=l 2|AHZ|otE 12A|2tS 2t SHSIX 2 #4=2| &I}
20| o|o|sto] 3= S70 MESHK| LSS EelE
— EESH OA|ZEe] Z ol £ real-time PCRZ ZAZ£0| E7}s351% S
— 8t JWEEEl [jsteria monocytogenes A& STl X|= 6AlZ 3 FOl real-time PCRZ 0|35}t
o M&sS| AE0| 7t=3I9 10, Ct value A2 #52o| SIS &olst = U
- ZHEEZ A28t Half Fraser broth®2cCt ZJWeHEl [isteria monocytogenes #l1& SHtlX|e] 45
7L 6t ASHE SHAM HESEHO O £E2 HWE 2elE

(2hH Bacillus spp.

t

ol

MNLE Bacillus spp. &= SdtiX|e| 22t A& 25t BPWE &&5t0] Al d352 Al
He

7H%‘E| Bacillus spp. A& Z¢H |
polymerase chain reaction (PCR)E &¢I
AMHATE= ol &S

. Mean Ct value = SD

Enrlqhm

ent time Oh 1h 2h 3h 4h 5h 6h

AE = 3511 £ | 3289 = | 3146 +

(‘BFV?) N.D. N.D. N.D. N.D. 0.24 0.17 0.20

(3/3) (3/3) (3/3)

HpA 2 & 37.82+ | 3600 = | 3518 + | 2911 + | 2658 + | 23.14 +

HrFsT N.D. 0.09 0.85 0.39 0.15 0.23 0.02
Hj 2] (2/3) (3/3) (3/3) (3/3) (3/3) (3/3)

- A A3 JNEE Bacillus spp. A& STHIXIE 2E5H0] 64% JHE &AME HIMBAE 35,
S5 E W gutMel A A A ST JlsMd S =elgt

- AEEZ ANEE BPWE &M= HIMBAE gA|ZtSot vjkst Aol JWE=El Bacillus spp. A&
St X|E o| sl ¥ S mief v|wstod F4=2 Z7IE0| o|o|ste] 3531 40 eS| 2
2 =eolgt

— EESE 3A|Z2Eel &0 E real-time PCRZ AZ0| 2755192

- bt JWEEl Bacillus spp. A% STHIX|= 1A|ZE &7 0| real-time PCR=2 0|33510{ H=hs|
AZEO0| Jtsol¥ L, Ct value 822 d5o SIIFZE &olgr = US

- ZAEEZ A28t BPWECE H&El Bacillus spp. A& SdUlX|e] E7&517F 550, MEZHE
ZHo|AM HESHO O E2 AS ol
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COlL PLATE 20+10.5 sT8 EA
SHAFT-4 @ 10x607L suJ2 EA
SHAFT-B @Bx551L suJ2 EA
SHAFT COLLAR @17X16L STS EA
HNER MIDOLE PLATE | 302.6x408x1.2T TS(BA) EA
HNER REAR PLATE-L | 314.6x408x1.2T TS(BA) EA
NNER REAR PLATE-R | 314.6x408x1.2T TS(BA) EA
NNER FRONR BKT 635x70x1.2T TS(BA) EA
PANEL-L 740x408%1,2T TS(BA) EA
SIDE PANEL-R T40%403x1,2T TS(BA) EA
REAR PANEL 789%403x1,2T TS(BA) EA
HHER FRONT PLATE 152.3x403x1.2T TS(BA) EA
FLASK BASKET-S 480x480x1,2T STS(BA) EA
FLASK BASKET-M ABOX480x1.2T STS(BA) EA
FLASK BASKET-L 480x480%1 2T STS(8A) E
BASKET TRAY 490%490x1.2T STS(BA) E
SKET LOW 480%480%1.2T STS(BA) EA
7ox4zx1.27T 5TS(BA) EA
SHAK NG FRAME PLATE | 485+485+1.5 TS(BA) EA
NNER CHAMBER BTM 833x833x1.2T TS(BA) EA
BLOWER PLATE 187 _6x402_8x1.2T SPCC EA 2
ORT-A 125%453x%1.2T 3PCC EA
126.5x%453x1,2T SPCC EA
SUPPORT-C 125x%453x1.2T SPCC EA 4
SUPPORT-D SPCC EA
L INEAR GUIDE BKT SPGG EA
BLOWER HEATER ASSY 2831 130%1.2T SPCC EA
A 20+65+1.2t SPGG EA
30x17x1.2T SPCC EA
106+119+1.2t SPCC EA
B86%120%1,2t SPCC EA
22 5+20%1.21 SPCC EA
BOARD BKT 269220%1,2t SPGC EA
STEP MOTOR BKT T3xd2x1.2T SPCC EA
LIMIT S/W BKT 288x55x1,2T SPCG EA
BKT 170x120x5T SPCC EA
633, 5x329x1, 2T SPCC EA
EAR OUT GO 633, 5x320x1,2T SPCC EA
EFT/RIGHT/REAR .5x402x1, 2T SPCC EA
BOTTOM PLATE T10x735x1.2T SPCC EA
DOCR B35x402x1.2T SPCC EA
DOGR HINGE BKT BOXB7 .5x5T SPCC EA
55.5x70%1.2T SPCC EA
00R HANDLE BASE 55x60x1,2T SPCC EA




LIMIT PUMP BKT 50x50x1.2T SPCC EA 2

AC INLET BKT 120X100x7.2T SPCC EA 1

300X250%1.2T AL EA 1

TOP MIGOLE COVER BB0X735x1.2T AL EA 1

NOISE FILTER CASE 172.5X385x1.2T AL EA 1

835x835x1.2T SPCC EA 1

S0 PIPE-A 30x50x710 SPCC EA 3

S0 PIPE-B 30X50x670 SPCC EA 2

S0 PIPE-C 30x50X670 3PCC EA 2

sa PIPE-D 30x50x670 SPCC EA 1
=g

S0 PIPEE 30x50%670 SPCC EA 1

S0 PIPE-F 30x50x7 10 3PCC EA 1

50 PIPE-G 30x50x670 SPCC EA 2

S0 PIPEH 30x50x330 SPCC EA 4

BALL BEARING #6900Z( 10x22x6 ) STD EA 8

BALL BEARING #6904(20%37x9) STD EA 3

TRUST BEARING #51204(20x40% 14) STD EA i

@102 (10x14x10) STD EA 8

STD EA 4

BALL BUSH STD EA 4

31D EA 1

@25x452L STD EA 1

MHLA0-5 5{ALBOBE) STD EA 2

MXL30-9. 5{ALB0B3) STD EA 8

MXL30-9. 5{ALB0B3) STD EA 2

550MKL-8.5 ST0 EA 4

104MXL-8.5 STD EA 1

85MXL-9.5 ST0 EA 1

AT10-560L STD EA 1

AT10-28 ST0 EA 2

TFB-ES85 ASE S0 EA 2

BOX80%25 5TD EA 1

LM GUIDE SBI 25FLL S0 EA 4

LM GUIDE ACD 23x20x400 STD EA 4
04 ST

BLOC MOTOR(SPG) XBM91506 STD EA 2

GEARED HEAD(SPG) ATGI20K(S10K) ST0 EA 2

CONTROLLER(SPG) XBD150 5TD EA 2

STEP MOTOR(AUTONICS) AZK-M244 ST0 EA 2

P MOTOR DRIVER MD2U-ND20 sTD EA 2

JF-07308 5T0 EA 2

2B7X58TXAT STD EA 1

178x828x 10T STD = 1

835x835x 10T STD EA 1

835x835X 10T ST EA 1




TOP PLATE(EFEPRC) Te3x793x10T STD EA 1
P PLE D0 Pp— — I
pre s | e |
DISPENCER-SE = PTFE 5TD EA 1
PTFE STD EA 1
PTFE STD EA 48
<S2H 0l0lE ot POM sSTD EA 1
FEIH 220 57D EA 1
EOmE £-GM STD EA 1
CASTER 7D EA 4
Z2 7 WO | 0
M= HIY7] =8 AFZ(REV.2)
ZdTh EHE Erd g 2022 06. 09
TE =53 AN 488 H| 2
A8 PD 2= HEEDY
Hos Hojg £C LCD Touch Panel 7* 1
PCE Embedded Al &2
2CHM PT 1008 4
EEEE 300w 2
— HEDE TFB-ES85 2
=203 MBI 2
Hs EYEH D12y 2
Hj2FrE A20H DCi2V 1
JUHELIR FEL40(ST50~500) 1
BLOCEE KTMI20K 2
LB EE S0 MDZU-MD20 2
O|EEE SHDE A4¥-M564 2
0| ZEE 2GTEmm 3
DAHEE| HE{EZE SHAEDE Fv~12Y 1
WHHE g8 /E PTFE 3
EyE R LEEZA ESREYSY 3
Ecig /2 BRTIEH ERE) 3
BEL: B CEAMHEE| ETHE 8 GLASS 1
S HEE| 22E B GLASS 1
AHHE FUE HHEH SEAEEH 3V~12V i
FEE 5TS304 1
2EHOx SPCC+AL+B2HET 1
HHEME =53 5T 1
E£3y cog g HEIE EHE HFHETh) 1
OlF% NHE LY ZEIE EHE HEETD) 1
BiQEZE HH 5TS304 3
AMyzE 28 #HEX 2% -
IpEEE R 5E9E 2
EHEEE EoEE gE HE9E 1
EJFRTER HEgYd i

ONES
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MSHI| RN-7000 & @ 10
T 8 MY
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7h 23 A7t 20 mer X|FHeE E2tA30)| AASC2 HA|E FYOIE
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L) Ofl2kA|Zt AHE o} 52|MHX| ZHsE

CH HiXl= naaf A4 258 SHEs AUS.

Bf) WAHIX 0.05mIEE FUS ZE T3

Oh 27|= 100ml,250ml,500m!,1000m| 458 SHe4 218,

Hh A FLZF HI0|Z2HIF A5 ES6HH Z|CH 200RPM7THA| H7-0| 7t
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2022 International Conference of Food Safety
and 37th KoSFos Annual Meeting

f International Conference on Food Safety and P4 : Pathogens

37™ KosFos Annual Meating

BUTDUR LRI E4pOnee SUrTace e
il Kim, Ji-Yue Bioe, So-Yourg Loe, Se-Weok 0N
Jqustonns o Foxnt oef Nsrithon. Kot Unieesiy, Sexw, 9200, Korv

For the detection of foodhome pahirgens, enrichaent procsdure &

uevitable o higher the mumber of fooxfbame
pathogen above the detection limit, However, the enirichment procedures in the stasburd detection methods
suich s 150 and FDA's BAM manual roquire ot feast 24 h for pro-carichncai. I this smdy, short cnrichmens
broth fo the Tapid enrichment of Stnphylococciis aureus (SA-SEB) was developed by snslyzing the earbon,
nitrogen, and mincral sources using modified gompertz model and response surfsce methadology. For the
optimization amd eval SEB, pH and temperatire optimization and plate counting method was
performed. As a result, sucrose 141 /L. proline 02 g/l and MaSO4 192 9L a5 a carbon, itrogen, and
mineral source was sehected, respectively, For the SA-SER optimization, pH 5.93 and 377 were selected as
am optimim condition. The evaluation of the effect of SA-SEB oa §. sureus showed that 100 CFUML S,
wureus wis enriched fo 109 CFUML within |5 b enrichment, wherens buffered peplone water enriched 100
CPUADL 8. aureus o 107 CFL/mL within 18 b crichment. Thercfore, SA-SER developed in this sudy showed
great potcotial 5 4 short and rapid enriclument broth of §. aureus.

2022 Korean Society of Food Science and Technology
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Kanglim Lee'*, bywoniChae Ena, MyeLin Kir, /5 Man', Subium J1', veangsas s’
Hyeoribeours K’
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Hyjin Bwan' . Phaog Ware'. Hyelim Gu', Sumin Hwang’, Youngmin: 3
Hhwon ATk 1 fhaan Par Changeum Chot e

“Department of Food ond Nulrithon, Ching-Ang Universiy, Xowo
Pi0.082

Jiywong Kim', Euram Cner, Dongivyn Kang™
Biotechnciogy, .
Scletice & Techaiagy. Seoul Narional Lot Koo

Pao-083

Typhimurium:
Ui K™, S Vosang ', -V e, S Wik B!
“Kaakmin Uaiversty, Kores
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