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< SUMMARY >

| FEWHT | D-02

Purpose&

Contents

O Development and improvement of biosensor for detecting pork meat/fat
and alcohol components in halal foods

O Fusion technology to enhance performance using bio—receptors and
nanoparticles for detection of pork meat/fat and alcohol
Development of highly sensitive qualitative and quantitative optical
nano—-biosensor chip for field and multi-analysis for pork meat/fat and
alcohol detection

O Development of highly sensitive nano-biosensor for detection of pork
meat/fat and alcohol

O Development of portable device and commercialization of the
technology for detection of pork meat/fat and alcohol

Results

1. The first detailed task (subject): Development of source
technology for alcohol detection via nano-biosensor

As a part of the development of highly sensitivity signal detection
technology, the probe, showing fluorescence when reacted with alcohol,
was synthesized. The fluorescence intensity was determined according to
the concentration of base and ethanol. In order to immobilize the probes,
nanofibers containing probes were synthesized and reacted with alcohol in
the presence of base. Alcohol was added to milk products such as yogurt
and milk, and fluorescence was measured.

2. First detailed commissioned task: efficiency analysis for halal
diagnosis kit

The food groups were selected, and the food pretreatment method was
established for the use of the simple diagnosis kit. The spiked food
sample was analyzed by a simple diagnosis kit. ELISA assay was used
to detect the lard, and the detection performance was compared between
the PCR method and the method using the simple diagnosis Kit.

3. First collaborative task: Development of nano-biosensor source
technology for detection of pork meat/fat.

The thermally stable protein was extracted from pork meat/fat and was
used as an antigen to produce an antibody. We developed a hybridoma
cell line that produce a specific antibody by cell fusion of immunized
mouse spleen cells with cancer cells. The antibody characteristics were
confirmed after mass production of antibody using mouse. ELISA assays
and strip assays were established using the antibodies produced.

4. Second collaborative task: Manufacture and commercialization of
portable sensing device.

A portable optical detection device for alcohol, pork and lard was devised.
The CCD module was designed and manufactured, algorithm was
developed, and PD measurement module was designed. Therefore, optical
system was fabricated by implementing a portable spectroscopic optical
detection device algorithm. We verified the developed portable optical
detection device and an embedded system for user interface
implementation was designed and built.

Expected
Contribution

O Research results

e A probe has been synthesized and made into a fiber form that reacts
with an alcohol in the presence of a base to produce fluorescence. It has
also been proven that a sample spiked with alcohol in actual dairy
products also exhibits fluorescence.

e Successful development of antibodies that specifically react with pork




meat/fat by extracting thermally stable crude protein from pork meat/fat
as an immunogen.

e Development of reader prototype that can read quantitative and
qualitative results suitable for development kit

- Optimization of results reading conditions so that development Kkits
can be applied to commercially available readers

- Manufacture of device holder for kit device
- Kit Device Production

O Performance utilization plan

e Technology application field

-It can be used as food production technology for securing halal food by
nature—friendly and organic way through HALAL certification.

-It can be applied to various industries such as Halal hair care and
cosmetics.

e Utilization of technology

- This simple diagnosis technology can be readily utilized by Halal
certification organizations, service providers who provide service such
as production, certification, sales and distribution management

- Portable detector manufacturing technology of nanobiomaterial for
detection of pork fat and alcohol can be used for securing source
technology through international patent application and
industrialization.

- Based on these studies, it can be used for the development of on-site
diagnostic technology for comparison of meat species to confirm
whether intentionally contaminated/unlabeled in food and animal
products in Korea

Keywords

Halal Lard Alcohol
Halal food . Halal Tester . )
certification detection detection
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$3} peak setting ZF 2 A
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7N
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Colloidal gold probe A%
Gold-antibody conjugate A

=z

NC ®HE <l A coating
| 5}
Sample pad A2 =1 3

43L& 2EFH A= s}

2EAES % 7B WH

= 37t

FoAEE B 71ES 50

= |7t

71ES Add Bt

w3 3ot Bl FEA A

=3 S4S 9% CCD T+
(A28 5] Aza Bor A vis e A 8 Al
ANAFZNIES] AAs 9 Aded) S50 T CCh 54 <as /e =2
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WAZE g3 Fa gle, obd 9
E ool Aol u

= T
Esh, A2 Eol Agel WF wAel nxHn gonw g} FerdE ¥
E! o

= mlol @ AlA WAl 2012\ 549 ©e] qfRelA 20200 999 E¥ qFRE ¢
A 104% AT A8, AR E Hd 2vtE AN SAAY 5 FH8k 2020
71 429 22 AL 219 2 FES 24T A8 =l Uk s 97 Y
g/gsholl mE A& nfol

B

A=

(3]
-
(e}
g

It
o,

AA el s S7Fe e o = A AFES A
o H F e ALm

>
o3

]

gu A FolA SRR R
A 7E 9 &

=

x4,
1+ species—specific primerE ©]-&3F multiplex PCR Wl tjgl A7}
gaks] o] A(E 5, Bottero & Dalmasso, 2011; Matsunaga et al., 1999, Ali et al.,
2015). 3FA| Wk DNAE o] &3t 2 w2 il Lv|xpEo] 4Al&8A AM&st7] &t
© THo] o] FHHES Fhol g ] A

o

Q
= .

!

et

¥ 5 54 S H7F 9458 AES 93 multiplex PCR %9

BB
A 7tse & 42 Z71(bp)  AE=TA(ng) Ausd
F24
A, HA, H, 274, 398, 227, 157, Matsunaga et
cyt b 0.25
A, F, 331, 439 al., 1999
Di Pinto et
i B cyt b 439, 398 0.25
al., 2005
16s Luo et al,
I R 271, 274, 149, 266 0.1-0.2
rRNA 2008
o A, E=A cyt b 216, 263, 322, 387 0.001 Zhang, 2013
kol 71EE o] &3t e 229 7]¢] 3l Aw (PerkinElmer)oll A= 7123k =~
7] AR HE 7IEw 168 Wl A&EsHAl =i A r] A Azl g A, 4
WSS BT 5 gor], JEst obd A AuAE Ha AE FUE P4 b
T AEHE 05%, B71E 005%8 AEFAE Ad AF JEE AmvA} Ay




g AF/I¢ LPPOM MUDF  224%  AAdEe  9se  Ad9d

(http://www.perkinelmer.com/, 2012).

* FoodConfirm AHEZF )M =& Sol4 FAE A= HgAREIYY] 2E
42 =5, =9, 4 & AT F JEF ustHfer, =5 fH EZE A
b mgh oo AbAst AR 24 E 7S] ddd ¢ e JEE AL 4
Aolgtal SHRT news, 2014).

o oA} AT gt AFL AE & HAav] FEES 0.0001% LA E
@ JbsE e WAL FH E o] JES AT AT FHE FA] A4S
S ¥ 180 A e HJEFo] 7Hesttba - (Australian Food News, 2014).

. UL AFS GEE GO NIRY 2e AVRAES B e, 2 %ag
BalEset §3% toldEESd g3t o] oHA L AL

% 6. 483l to] TEHHAE T E
NEAE =7} Zto] 71E H] 11

Porcine detection kit
. A\ $u | | - - A=A
Perkin Elmer/ s\‘ ig e Shake vell Dip brifly and o
~ & 3% 05%
U] 2‘ E‘i‘é" > e 15 mintes ) o
&7, AaL7]: 0.05%
NV./ ‘,‘/ IB==30 || W rositive Result % Q'ﬂ ﬂiul’ilaﬁ 1,4 %]
o8 B==30 | W Negative Result
Halaltest® cooked and processed
pork/raw pork(blood and fat)
Eo/wy =z AE
. — T/ , =
FoodConfirm/ _ b
A 99%
=)

ECEERREEE L

AE FA A
(2015.12.)
QAR 0.0001%

A @3 AEH

e o] Al of

Halaltest® alcohol

AdFL A=
FoodConfirm/ | - } N
_ =3+ A1:0.02%
R 2
g47)4 AAH
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A3 E ARs

02
L=
0f0

%L Zo

K
[
'L
ol
o
3

A1 A AFATFFd A

(A 1A 5]
O HILE =4 7w 13x 2494 ¢ HE Z28 §4
ol =& olgsle] dE AE ZRH @A

- NayCO3,Pd(OAc)s,4-bromo-4

~hydroxybiphenyl 4-(trifluoromethyl)-phenylboronic acid,
Distilled water, Acetone, HCI

e
]
o
e
e

Z X (Terphenyl-phenol) ¥4 22 E]

Z73A717] Y8l Yo TEB e 287]E Trifluoromethyl® X3+ (3F)
S5l =48 vhro =y 8

H' NMR spectrum< ©o]-&3&}o] 71743},

(Mg &2 A2 =28 (3F) §ARAE]

(¢} L

[AAE ¢2 A& =28 (3F)9 H! NMR spectrum]

*NayCOz2] ol & Z2B9o] &4 F7tay A

2ol

- A3k probe (Terphenyl-phenol, 3F)7} o gt&
Na,COs7F 2 83hS HAdS &3l 119

Whste] @ds dEblr] fleiM =
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without Na,CO,

N

Ethanol

X

Base Na,CO3

Terphenyl-ol

Terphenyl-phenol 3F

Ethanol Ethanol

Dark blue Dark blue Dark blue Dark blue
(No change) (No change)

In the presence of inorganic base (Na:COz)

Ethanol Ethanol

Dark blue Sky blue Dark blue Sky blue
(Changed) (Changed)

v Under UV irradiation before and after addition of a drop of ethanol

H-D0-B-0--E

Ethanol < 1 sec after 5 min after I0min  after 15min  after 20 min
[Z A A E) 9] Terphenyl-phenol, 3F ¢ Na,COsf5F Ao w& &3 o)
A ZH]
(A) :ww ] —=—3F (B) ™+ +f henyl
i —&— Terphenyl T
200 o |
2000
.q.. 1m0 ] ?5000 B
2 16000 ] :
2o ] 3 am
s 2000 ] \ -
w00 | 3000
00 ] =
i 1 l ‘} 00 -
q000 ]
2000 | ‘{\}_‘} s
0]
v — T —T S B e T 9 LI L B B B S 0 R B B A B
[ A A R A 002 4 6 3 101 M 1618 NN M KB N
Times (min) Times (min)

[ZANH ¢2HAE T2H ] 33X

b

Al ZH]

Ol
o
g

- ¢ A3= %3] Ethanol?} Terphenyl-phenole] 3+ Ao &4 739 &
g3go] el S & 5 Stk

Ea)

1%
o,

A
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[Base?]

» Base ¢ &7 (NaxCO3K:COz)oll w& dFeo A7) 3 Xli/\lﬂoﬂ gk 4k
— Terphenyl-phenol®} 3FE Hlus)] ¥+S wf, 23] 3F9 3 A7|ef A HA]o]
e As 7 Ao, NapCOso 45 @3¢ o Hojurk= A &+ A
-t 3FE AbEst7IE A4k
Terphenyl-phenol 3F
Na:CO: K:CO3  Absence base Na:COy K>COs  Absence base

A—
S—

S—
—

I

l After 5 min ‘
l After 10 min l
. & &
,', After 15 min l
l, After 20 min ‘
8

FTwol w2 YElds 339 A7) R ASA Y] Aol
s AE FAC wE IFA7 BF
Aed A
- o gh& ¥k of g} oA E, DMF, WEHS, DMSO 55 919 NaCOs7b 34
EZ2H(3F) NHEA AT ZMA, oﬂ%%oﬂﬂ& dgrgoz wrgdvs A & 5 3
[3F9 ¢3E& % T4 solvent A 93t whet Yetuhes FB9 A7]]
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O 4= A2 X288 3AS & 4 9= Ux ddoly A
*Electrospining (4 71%AL) 71&& o] &3 Yiegto] 34
- Poly vinyl alcohol(PVA)9] k=0l whe} vebihs yin dholn] o] FaA 2kl

K== 4=
| o | e ] e
12 % 3.00 30.00 0.10 0.21
10% 3.00 40.00 0.10 0.21
8% 3.00 47.50 0.10 0.21

[msholwl F4A Ae# 2 2AE9 H&]

High voltage
power supply

[Hiegtolw] FAAA th ZAE]

O 7] WAMAl PVA 5% HA 3}
8%

[SEM images of nanofibers that were electrospum from the weight percentage
PVA in the solution (8%, 10%, 12%)]

- PVA ¥Eo] meh vhestolme) YEY Tx7F FFHPL L 5 AN
- ol %ol 12%9] PVAS AHE@ weT2E 39599,
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O A7) WA Agk HlaE

[SEM images of nanofibers that were electrospum from the electrical powers (16,
19, 21 kV)]

- AGE 19KV o 4o FAYL w thestolne] T2} bR PN

o

21 kVel AE 7ol YeTxE FHFAS,
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_ N o
Shelek .
[e) & [e] =] = e e) = =) o
- Rkl whel 3 wuA Wstste REs BESS S
O NayC0s39 = & A%
30000 w— fiher only
25000 A ——— fiber + 100 mM base
£ /N Fiber + 100 mM base+ 10% EfOH
< 20000 /
£ f Fiber+ 10 mMbase+ 10 % EcOH
215000 | :
g / Fiber+ 100 mM base+ 50% EtOH
g 10000 | Fiber+ 10 mM base+ 50% EtOH
2
2 s000
5]

350

400 450
‘Wavelength (nm)

[NaxCO39] &= wet vetus 39 344

550 600

=> 97] 9A] 400 nme] FFoNA FF 3ZE el &FL ZHo Wizt € 5 7]
&o), F=7F 100 mMY wf BHob=E 10 mMY A$ HES d do717] wfiEd, 4719 F
Lo ok 21S HAs Al = A
O &3 &9 F=o W& AT
2000 120 (%%
300 320 340 .S‘:Ir)nve'engi:l)(nm) 400 420 440

[NayCO39] &= wa Yeluys 839 H3IA]
=> HA3E ZANA, T3 oe2o Fxo wgl F3e A7) JA vl HoR Frtst
= dAS YElWY olE B dBAY] SAHES T dn2e S 24AS F Ae
A7t d s AL o4 ¢ A
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O AA A TF+=2EE o] &3 Spiked test A 3

10000

9000

8000

y=41.79x +5043.88

2000 - R2=0.9934

RFU

6000

5000

4000 T T T T T T T T T T T T 1
0 20 40 60 80 100 120

EtOH/Water (v/v%)

[ TE2E W &x&9 F=d wE Yetus %39 334

A etE @A 248 5 S4eAS A

2 ot
¥ A72%9 dme A% JEHSTES 7

of

- —
: 2 ama
1 « i 27kpp
6000 s E> :eg » ittod °
5500 { =
5000 |
- 4500 - y = 22.995x + 3301.9487
= ] R2 = 0.9630
e
4000 -
3500 -
3000 -
2500 T ¥ T L T 2] T ¥ T ¥ T T
0 20 40 60 80 100 120
EtOH/Water (v/v%)

[E5 FAF (A¥]) W &g Fxo wet Yelves 339 3FA]




Milk Mixture with milk Yogurt | Mixture with yogurt

Fiber+Na Fiber+Na_

'ﬁ‘."ﬁr“ il CA$E
o |~ /}_
[ M
3 Ethanal
= % H.0 E—— =
salice ““"L -

Sodenm payatryiaie Fartially

=> o] 9ol L= -, WF B dasol T S8 A Ad=E 7

O HPLCE o] £3 d32° AHF E4

o UMy o7 AMEStE AR stEEde] AW HE W<l HPLC(High-performance

liquid chromatography)Z ©]&3}e] 071 ppme @& FEoA 4z FFaA7 1
oﬂ tﬂfs]— HL;G}JQ 0401%.

¢ Ethyl alcohol®] 7% y=155.55x+1.96942] ®WIA2S A1, R? & 0993982 A =&
AMEEE YE .
175
L]
150
_ 12 )
g P
575 ey
-} ‘ y=155.55x+ 19694
50 R* =0.9939
2 g
0.
0o
00 01 02 03 04 05 06 07 08 09 10
Ethanol Concentration(ppm)
[Ethyl alcohol®] HPLC A% &4 Z 3]
o ol @Alel FAAssk HPLC w3 AIa Wik ofue), Ahsk woke] gn) 0w
= da® s HPLCEG &4 Al&ata gaxjoln ofF 1tk Wyow Jd33
S HET 7 v AL glste FAlo HPLC A% WS A 7FsdS 213
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O HPLC AAF 2399 v FF

(AT o] A|lZo] A&d x| thdk HPLC 239} strip sensor?te] AAIZ Ay} nv)a]

HPLC Strip sensor

Ethanol spiked

(ng/g) Ethanol detected Ethanol detected

Recovery (%) Recovery (%)

(ng/g) (ng/g)
0 ND - ND -
100 103.9+0.05 103.9+0.03 96.4+0.02 96.4+2.41
1000 926.3+£0.03 92.6+0.04 997.7+0.41 99.8+0.44
10000 9,927.3£0.05 99.2+0.05 9,970.8+£0.04 99.7+0.48
100000 97,327.3+0.32 97.3+0.31 100,674.4+1.81 100.7£1.82

* The standard deviations (SD) of measurements are calculated from three independent

experiments.

o 9 AFolA AREH d:E ARl HPLCS HlaLsle] strip sensor®] 7ol %
recoveryZ} 100%°l 712 A EA = AS Felsle] B AjxHo] fa84S g2l
o w3 AHZAo s AdE JElGS oz Awryd strip AA 7 AAS B ool gt

A3 E EY2 E3E Yo HAa =1 AHA FA 5 (&
o upxjuto g 7t o)A strip sensord] 7 -$-o =

i
Row AAH BAo 4REe A

a1

O %43:e HEE U3¢ 2EY (69x28x5 mm’)

d% HA polypyrene A Ao Fep2E S o] &3lo] A3]E ~EF A2

G2
Zo| ¥} 7$ HidE 24 PVAS £33 Yi=3o]H (nanofiber sheet)S -2t
I A
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[AI1AF 9 E]
[IAEE 758 23]

L 703 4F9 A4
O =f-9 #HAR(FEVIAL 8, A A S5 S48 A7t AEe A
= ASTREE
- g Ag JEE F EF AAAFNN AEHOoR g HuY] SYPEE A
- HA 7] 1-10% T 2AA
- o] dEvtEd dvists L d7beA ol

=
= 2

- AR
- H sEne ALt 98 AFS W,
- e gEviEd WA 1] fd Aeido] ol A4 f Ad@ewn wsod

AR E-7E FE LA s

2. 7ol A@7] o4& AT H4F AA P FY
O ol Mgslel ol g FAY NAEE woly] fste] ARe] UHAS FF PPS
CERE
- E5 2 i :

= 05 M NaCl d7} & Zg 94 3,220 xg, 15%) & AHAE o]&3ste] o3}
» Tris-Buffered Saline (TBS) bufferE o] &3} 3]

—~

3. 2ol AWIE o] &% AEH 0F TTHE B4

O Az &A1 A4 PCR 24 S o83 dAFdEd H=E

1) 2AA Az
= FAFHEE(EF R =A)H 5 EFE] AE Az
3

» A FHEA T 1%, 2%, 5%, 10%, 100%

2) =Zefolv] Az}
= 9 %] o] PCR =Zzlo]w ]z}

Forward 5-CCA TCC CAA TTA TAA TAT CCA ACT C-3
Reverse 5-TGA TTA TTT CTT GGC CTG TGT GT-%3
Forward 5-CCA TCC AAC ATC TCA GCA TGA TGA AA-3
Reverse 5-GCC CCT CAG AAT GAT ATT TGT CCT CA-3
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- HAfe AehE So)d PCR Zefolw Al

Forward 5- ATT TCC ATC CCA CAG CCC-3

Reverse 5- AAC AGA TGC TGA CTC ACA GAC-3

= A71FEE Sote] HAHAREA =d dE A &

09
T A

-
@ W B (& @ h (P
- - -

Az 2AAAN =5 HAESTA & A E]
b =5 1%, (W) 2%, (th) 5%, (1) 10%, () =5 3 93 =5, () A55, (XD

43l 5

@ (p (B =D = () (eh

[A 2 AR AN =4 HETA & A E]
(7h =4 1%, () 2%, (2h) 5%, (2h) 10%, (h) A=A, (vh) 47 =4, (AH) A5 (oh)

S (el e}
47l 5
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2) Zefolu] A%
94 Sol4 PCR =efolw A

Forward 5-CCA TCC CAA TTA TAA TAT CCA ACT C-3
Reverse 5-TGA TTA TTT CTT GGC CTG TGT GT-3
Forward 5-CCA TCC AAC ATC TCA GCA TGA TGA AA-3
Reverse 5-GCC CCT CAG AAT GAT ATT TGT CCT CA-3

57 §-2 Aekel So]= PCR Zekolw] A4

Forward

5-ATT TCC ATC CCA CAG CCC-3

Reverse

5-AAC AGA TGC TGA CTC ACA GAC-3

3) Genomic DNA % % PCR 43

» 2YH(E7] B A7DE T3] genomic DNAE &

» A79ES Este] HARY 4 HAE @A £

4) TEvtE A BAE HE AT

= FHulE o] F ASIEE 55 FulEt =& FUERS A&
AFE (&5L7] HE2)elA =5 fFdl =42 (141 bp)ol A=FH A=

P

=

7 17
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M.l LR E
Sl

A1 A

e

71

b &RA, (W) 2a7]shEl, () 2ajsE2, (3 MEE, (vh) A

No

Joll M 5= = A

5

A

!

Jl

|

W

i

11

b 23Z3A, (W) g2l A, () &2 HQ

el

Al &0 A

s, Be

R

&+

e A

2}el o]

-

-

& eh

g
g
g
]
]

2 vl A ],

<}
=

oA S (o))

SRR

[
=

7h #Aded, (W)

& Rels Ay 2, (vh) A fd AR v @RS

ol

o A

=4 3 0%, 10%, 30%, 50%, 100%

7hEE 79 (PCR #4 A=t 549)
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2) FAE o] &3 ELISA &4
= 2B8-31 &A= 1,0008] 34 F Al&

= 22} 84 2 Goat anti-mouse IgG peroxidase conjugate AF-&

3) ELISA &4 vhy

v =A A Al el 7}

[EX] A&3A A AE]
7hH =A 0%, () 10%, (2h) 30%, (2F) 50%, (vF) 100%

(A A5 7heFAA =X AE AE]
b 294, () 27 sEL, (Bh) Aa71HE2, (8) vEE, (7)) AR A1A

=
» 2JlR

[

=4 AL o] §3te] ELISA w43 27 HE A F%e

1.000
0.750
0.500

0.250 M

0.000

Con 7t Lt ch

(29 RN EX A% 9]
bz, (b BRAF B4R, (H T WAF G4

= AHFE =4 FAE ol &ste] ELISA £43 23 HE A ¥+
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1.000

0.750

0.500

0.250

0.000

7t Lt ot E

Control

A4l

=3

[AYFAN =4 2
(7h SA=ZE, (W) &2 HQlS viA RS () &% H|Q

A,

=
S

]

(2h B= WAZF A 2, (7h AN frol Aoe @RS

T4 A#]

B!

s

[2x}

AFY HES 47

1.
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;e
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o

—_
0

T
i
]
Do

Bl
<
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Nd
T
N

nE
B
iy
o
Hin
<
T
2|
=
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—_
N
o)
i
T
Y
Nd
T
N

Hin
T
Ho
WU_-O

—_

i
<

]

713 ey A

F AEF AAE B &9

3

2. ko] J7] o] &S A

ol
o

=K
=

!

oI
o
o
fan}

e
-
i~
C

)
1)

"K

LN

59

05 M NaCl #7} &
2] (3,220 xg, 15

2

SICE]

g o §s

o 74|

<
T

)

)=}
RS

=]
A

3} 2 2olz} ve

ol

oy 9

O
5

gl

Al
ax

ol g3te] 3

=
=

Tris-Buffered Saline (TBS) buffer

A ggo}

tol ELISA 3

S
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3. PCR 24 W82 o] 88 AA#A23 4%
1) ## o] PCR Eekoln] A%}
- MEF=Yol DNAS o3 94 Sol4 PCR Zeho]v] 44

Forward 5-GGT TCT TAC TTC AGG ACC ATC-3
Porcine
Reverse 5-GTG TAC GCA CGT GTA TGT AC-3
P NDI Forward 5-GCC TCA CTC ACA TTA ACC ACA CT-3
- Reverse 5-AGG GGA CTA GGC TGA GAG TGA A-3
2) SE Alzx

r =50 5, ASs EF6te AE Az

=5 3R 0%, 1%, 2%, 5%, 10%, 100%

o
=
golu & o] &% A AE A gl ANY 2R =5 AEFA 1% e

[PCR ZolH & o] &3 AR HE TA &< A E]
h =5 0%, (W) 1%, (th) 2%, (&) 5%, (7F) 10%, (v} 100%
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pS Sk 13k 2l %U] | Iq—lﬂ}‘ﬂé_ 2l
AEU| g %] 71 5. ) 31 Hslys 2
Eng | 229 B e B I I A @
ER 2h 2h Z) ol
Zebd ALY
Eil ! ek Eil Eil S Txd Tx¥ Tx¥
RS | THUT | EERlT | ERVRIS | EENS | @RS | @EklE | @EklE | @R

(7h) A~EwW
(vh) Frjd el

&
E

2z B F92D 25 AE]
g, () A7 e, () Wmderd, (@) Agw, (o) A,
Aerd, (P dadala, (op) skt mAY, () ZeEwol
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7} L}

TurkeyBrea.s:ar ;. -

Illz~x-v’4£f‘
3% 2 7] %% EEEE BN ENES Zor AN AR =
712 =y 3 3l 3
TS s 5 g F QS g F

- H %] Eo]3 xZz}o|H (Porcine)® PCRS 33t A3 W= 7
- (1) 3% 7] AgeA MErE AEF ook &

] (W) (th =

[ RA A FAA =5 FAH=2 HE AN E]
7h AR A7k, (Wb 3847/, (h) H7lRE2E, () ZH[=Z, (7))
=] R R e e

7} L =5 o} u} H}
o] %] B] & TR
FAp AL RA} e Fage CE R
AbE A} BRI
W vHE g7 B o] 3
dgelz EEDE gAuelz | gRWAZ | TR dgelz

14 Zeto]w(P_NDH)Z PCRS g A3 (vh) 7] virk+, (2h)

A TR, (h) SHbESt o e HEE.
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(7h) (b (ch (2h) (oF)=h

[H59FAA % 7923 42 3]
(7h) FAHALEAL, (W) WA EARAL, () F717 S #E
() AT QA THE, (S sED, (5 B35 me

et A et et
gHnl dUAS U iy gHnl gnl

o] (Porcine)® PCRE 38t 23 W= HE=HHA &

|
)
2
Jm
o

2
(K
)

<E2FAAM E5 FHER AE D>
b =7k (W) a-dA Yol 2E, () FRF I ol 2E,

(2h) B FEAA, () emwr sz, () S AEE A

4. ZolAGA7E o] & & HAFHERD HE
1) FAE °]&3 ELISA #4
= 13 &A 2B8-31S 1,0008] 314 3 A&
» 22 A2 Goat anti-mouse IgG peroxidase conjugateE 2,0008] 34 F A&
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2) ELISA #4& o] &% A% 2%
PR ETRE
- (b g, (b AuelA Be WAL mglolof SA W ThE AR e
Hme] WA wel.

- pERY wud 33 wE el Wws] 48l oyrin R,
1000
0.750
0500
0250 m
0000
Cantral e Lb o 2 of B A of s !

[SHzAFAA =5 FHER HE AEF]
(7h aEv e, (b)) A&, (vh) vlacge, (20 Ak, (vh) e
(h) " e ed, (Ah) disiyste, (oF) FupRlaARe-T AW, (A} 2 "’%‘-ﬂr‘%oi

n 7]—%‘]]:]1;(]] ]%_
- (W) 3227 AGANA = WS B ook SAIRE thE AR 9} B Szgh
S-S 2

- AAol Sl AAFY Bl 2F w7k Awy] 48] ojyrhu weky

o

o)

0.750

0.500

0.000

Controd =] Lk ck 2k ok

[HARA Y FAAN =& FHEZ 74% /\1‘3]
(7h AR A7k, (W) 384 3747 2E
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[HE4EAM % #d22 d2 3]
(b FAUALRAL, () WA E AR AL, (2§47 9 6,
() AL AN TRE, (FHEHERET, (1) WS me

" A
- (M) LA kw|AzoA E2 WS Hlojof AN ThE AlFof St AR
e 0
CHAe] g AARe] Wud 2% EE gro] Au] 4 8ol ojgPrin ity
1.000
0.750
0.500
= W
0.000
Camial 7t L = a2 o H:.

[2FdAM =5 FHEZD HE N3]
(7h =752, (W) adAg ol AE, (B) FaTZilo]XRE,

(2h) B FEAA, (7)) emwer sz, () S 0] AEE A

RS —
o A& AAF (2z=F)e o]l 7o A go] o3
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Table 1. Protein concentration of pork, beef and chicken meats and fat extract

Protein concentration (mg/mL)

Non-heating extraction

Heating extraction

Samples

Cooked
0.503
0.111

Cooked Raw

Raw
14.221
3.777

1.381
0.236

0.254
0.241

Meat
Fat

Pork

0.456
0.119

1.389
0.270

0.349
0.071

9.168
3.332

Meat
Fat

Beef

0.340
0.177

1.010
0.386

0.199
0.078

17.180
3.168

Meat
Fat

Chicken
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Anti-serum dilution times

[Anti-sera titration for immunized mice with pork fat proteinl
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[Anti-sera titration for immunized mice with pork meat protein]
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tit] 00 T T
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Coating antigens Costing antigens
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= =Xi0 g Y uX10
= =
: 5 o
k] b
8 o 0§
= =
2 £ 04
4 3
=4 < 0
op
Pork fat Beef meat  Chicken meat PBS Pork fat Beef meat  Chicken meat PBS
Coating antigens Coating antigens

[Titration of fused celll

- 4% (PF 2B8, 2D11, 3E3, 4E1D®] §@AZE Fausyon sXste] Z24 3o
m, F2g Axe gyt ZAA 2B8 F2d AE 7F(2B8-3, 2B3-9, 2B8-20, 2B8-28,
2B8-31, 2B8-32, 2B8-33) 2D11 &4 AlE 4F(2D11-1, 2D11-2, 2D11-3, 2D11-4),
SE3 28 Al 2(3E3-7, 3E3-25)F 0l A7kE &9l siglen 11 F 2B8 2R AE
7b E=E 7EE el Ale® gld.

- 4E11 229 Axs 97FS UehiA df.

12 4

= Pork fat
]
E 10 4 Begf meat
E m Chicken meat
u
=
I o8 PES
=
o 06
=
5
o 04
2
2 02
00 -
2B8-3 2B3-9 2B8-20 2B8-28 2B8-31 2B8-32 2BB-33

Cloned cell number
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Cloned cell number

[Titration of cloned celll

H Pork fat

B Beef meat

® Chicken meat
EPBS

3E3-7 3E3-25

Cloned cell number

A7bE UEhlE B F84 9w W] vpese) wgA s} oA (SP/0)
0 3 5 s} 5
AEZETS AN 23 =5 ds] 971 deds 4% (PM 1B2,
o = _— = =] = =) e} [e]
$HAEE Y5adon 229 F 430 dd =48 L ES
o [e] o] O_ =] 5
a5, AlS, LElSo% Hkgsths Aoz gld,
22 4
20 ® Pork meat T35P
g 18 = Pork fat TSSP
; 16 4 mPES
1B2 1B12 2B11 16132
Fused cell number
[Titration of fused celll
16 - is
=PM 14 =P
EPF
E 12 mgm
§ 10 =CM
& | DM
8 08 agm
B 06-
jﬁ 0.4 -
02 -
oo
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[Titration of cloned cell]
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24 7 ® Pork fat

18 - B Pork meat

B Beeffat

B Beef meat
14 1 o Chicken fat
12 - B Chicken meat
Duck fat
Duck meat
08 - Goat meat
Turkey meat

16 -

1.0 -

06 -

Absorbance at 405 nm

04 -
02 A

oo [ HNE BT B | =5

2B3-3 2B3-9 2B8-20 2B3-28 1B8-31 2B8-32 2B8-33

Kind of Mabs

[Cross-reactivity of Mabs to other meat and fat samples diluted with buffers]

1}) Western blot®H o] <3t EA 3¢l
- Western blote. 2 PF 39 wx}uksAdS
EA St vreS 9a, YA 5Z(PF 2B8-3, 2B8-9, 2B8-20, 2B8-28, 2B8-33)
o

L PF PM BF BM O CM DF OM OM TM

+BY

4 8

[SDS-PAGE of raw meat and fat extracts with heating treatment. Lane M : protein
marker, Lane PF : pork fat, Lane PM : pork meat, Lane BF : beef fat, Lane BM :
beef meat, Lane CF : chicken fat, Lane CM : chicken meat, Lane DF : duck fat, Lane
DM : duck meat, Lane GM : goat meat]
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(A

M PF PM BF BM CF

(B)

M PF PM BF BM CF CM DF DM GM T™M

250 —»
150 -

(€

CM DF DM GM T™M M PF PM BF BM CF CM DF DM GM TM

75—
50 —+
37>
25+
20—

15—

(D)

™M PF PM BF BM CF CM DF DM GM T™

(E)

M PF PM BF BM CF CM DF DM GM T™M

S

75—
50

(F)

™M PF PM BF BM CF CM DF DM GM TM

37—+

25—+
20—+

15—+

(G)

M PF PM BF BM CF CM DF DM GM T™M

[Western blot of thermal-stable soluble proteins extracted from fat and meat
using (A) Mab 2B8-3, (B) Mab 2B8-9, (C) Mab 2B8-20, (D) Mab 2B8-28, (E)
Mab 2B8-31, (F) Mab 2B8-32 and (G) Mab 2B8-33. Lane M: protein marker,
Lane PF: pork fat, Lane PM: pork meat, Lane BF: beef fat, Lane BM: beef
meat, Lane CF: chicken fat, Lane CM: chicken meat, Lane DF: duck fat, Lane
DM: duck meat, Lane GM: goat meat]

- e EA el wmSslE G A S collagenC ® FAE AL, o] S eldty] 9 AlTH
= Bio—Rad collagen I/l o] &3] western blotS AAsA L, . Aol A sl
GAF 284 2B8-313 WS YA E v s 2.

- AY F A BF U3 Yo wkgels Ao R FdEo] B Ao sjute g
A 7&°] collagendl WE-Ssl= FAZ A A&

<HUBEYY 288-31> <NB F2A 1+ W YH>
M PF PM BF BM CF CM DF DM GF M PF PM BF BM CF CM DF DM GF

=
-

so- ——

37—

ig:" e _li?-lll_ o, S

15— -

10-&{ _;J i I.; |

11-B-

[Comparison of western blot results by
commercial Bio—-Rad Collagen I/III Antibody.

both antibodies,

PF2B8-32 and

Lane M: protein marker, Lane
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PF: pork fat, Lane PM: pork meat, Lane BF: beef fat, Lane BM: beef meat,
Lane CF: chicken fat, Lane CM: chicken meat, Lane DF: duck fat, Lane DM:
duck meat, Lane GF: goat fatl

4) A o= AL 2 A
- olAe Ay =X I =% g3 AdHE AAstE stolB g Eul A EF PF 2BS line
2B8-3 %i

7% (PF 2B8-3, 2B8-9, 2B8-20, 2B8-28, 2B8-31, 2B8-32, 2B8-33)< } LA
Jote] H4dS Aske & ammonium sulfate 02 A A3kl thaFe] A5 A4EEA
o

- AME A dF = protein G ARS ol &ste] 2a AAE AAEI oM,
SDS-PAGEE AAlste] @Al AAl o5 gelsiala, Atd A= IgGl Bkl el A
o= Az

1 2 3

250 —»

150 = | ]

100 — j

75 —» 1 il

50 —» o |

7 — 5 3 l
S B

25 — o o
w2 AN

20 —» N

>
-

|
-
-

10— |-

[SDS-PAGE patterns of purified monoclonal
antibodies. Lane 1: Maker, Lane 2: purified

. o ) I
ammonium sulfate, Lane 3: purified protein [Isotype of Mab]

- ALke A ArtE S-S A 2B8-28 FAE AL 659 FA Arbe= vl

+==Mab 2B8-3
18 e =f=N1ab 2B&-9
—de—Nab 2B8-20
—==—Nab 2B8-28
=se=|\lah 2B8-31
<=Mab 2B8-32
Mab 2B8-33

Absorbance at 405 nm

100 30 15 10 5 1 o

¥ pork fat protein content

[Titration of seven kinds MAb against pork fat by indirect ELISA]
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i Ud BEAH(ELISA)] # 43}

?_]__
749 0.5M NaCli TE?} Algxc &3
+ 05 M NaCl& Al&ste Aoz 2443

147 B sample coating
¥ NaCl coating

10

fuk:)

06 -
04 -
02 f

0.0
oM Macl 0.15M Macl 0.5M Nacl 1M Macl

Absarbance at 405nm

Concentration of MNaCl

[Effect of sample extraction buffer concentration for the detection of pork fat
by indirect ELISA using Mab 2B8-31]

) F& 9wlA coating =21 2 A

)
- FE% G F S coating FYOo R dteo] ELISAES A8y S8 WA FE3 bz
dAEs agE AFETESEA Y of B E1E 93] F= A, 28] s/ Huf A s
Z}7} coatingdte] Hlust o, o] ¢} A A J 9] pre-cookingdl] WE FFS 2lEA
o
=

-1 Ay FEF Y :’-Tﬂi coatingst= Z H U} 3] 4] 3} o coatmgO}‘—E Ao

| =%
re-cooking & E* 7 FE3=
F=5

o o

pre-cooking ¥ < €
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(A) 20 ® Non-diluted (B) 20 - ® Non-diluted
18 ® Diluted 2 times 18 B Diluted 2 times
W Diluted 5 times ¥ Diluted 5 times
E £ 18
c £
o ] 14 4
- = 12
m &
@ o 10+
o 8
5 5§ 08
£ I
o g 06
a
g < 044
02 4 ‘
T T 00 -+ T T
100 Ele) 10 o] 100 30 10 o
% pork fat in beef meat % pork fat in beef meat
(€ 20 = pon-diluted (D) 20 B Non-diluted
i3 W Diluted 2 times ig - W Diluted 2 times
g :
e 16 - ¥ Diluted 5 times £ 16 Diluted 5 times
£ =
w147 .
o (=]
T 12 ol 2
] &
o 10 o L0
o o
5 08 5 08
£ i
5 06 o 06
@ 2
2 o4 2 04
02 4 0.2
00 ~ T T 00 +
100 30 10 1] 100 30 10 o
% pork fat in chicken meat S pork fat in chicken meat

[Determination of optimal sample dilution times and effect of sample
pre-cooking for the detection of pork fat in beef and chicken meat by indirect
ELISA using Mab 2B8-31. (A) Non pre-cooked pork fat in beef meat, (B)
Pre-cooked pork fat in beef meat, (C) Non pre-cooked pork fat in chicken
meat, (D) Pre-cooked pork fat in chicken meat.]

- F= A 4 puffers AAS7] ¢8| carbonate buffer(pH9.6), 0.05M
PBS(pH7.4), 0.5M NaCl, 26mM TBS(pH7.4), 20mM Tris-HCl(pH7.4)S w|x3t Az}
2omM TBS(pH7.4)7F 7} 3 %=7F %11 10%9 =X st#o = tE buffer Ho} Wk

SA ol Fob ol& 34 bufferz A EFH

(A) L& ® Carbonate buffer (pH9.6) (B) 18 m Carbonate buffer (pH9.6)
16 B 005M PBS (pH74) 16 m0.05M PBS (pH7 4)
14 - B 05M Nacl 14 - B 0.5M NaCl
£ £ 1
£ B 25mM TBS (pH7.4) E B 25mM TBS (pH7.4)
m 12 ® 20mM Tri-HCl (pH7.4) g 12 B 20mM Tri-HC| (pH7.4)
=+ 10 = 10
k] &
w 08 4 y 08
3 3
5 06 5 06
2 2
2 04 g 04 4
< o0z 2 02
0.0 L 0.0
100 30 10 0 ico 30 10 o
% pork fat content in beef meat % pork fat content in beef meat
@ 18 B Carbonate buffer (pH9.6) @) 184 B Carbonate buffer (pH9.6)
16 W 0.05M PBS (pH7.4) 16 EQ0.05M PBS (pH74)
£ 144 W 0.5M Nacl £ 14 - H0.5M Nacl
E W 25mM TBS (pH74) £ E25mM TBS {pH74)
w 7 B 20mM Tri-HCl (pH7.4) g A2 B20mM Tri-HCl (pH7.4)
T 10 T 10
& ®
I 08 3 08
5 06 5 06 -
2 2
g 04 S 04
2 02 < 024
0.0 + 00
plsle) 30 10 o 100 30 10 {¢]
9% pork fat content in beef meat 9 pork fat content in beef meat
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[Comparison of coating conditions and sample dilution buffers for the
detection of pork fat in beef meat by indirect ELISA using Mab 2B8-31. (A)
4C for 1h, (B) 4C for overnight, (C) 37C for 1h, (D) 37C for overnight.]
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(A) 18 ® Coated for 1 h (B) 18 - m Coated for1 h
16 mCoated for 2 h 16 - B Coated for2 h
® Coated for 3 h w Coated for 3 h
= 14 E 14
= : 5 12
o] 12 e =
I 10 A T 10 -
™ o
2 08 = 08
2 2
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g & o4
2 04 & ga -
E z
0:2 - J‘ 0.2 A
00 - : — A= 00 - :
100 30 10 4] 100 30 10 0
% pork fat content in beef meat % pork fat content in chicken meat

[Comparison of coating times for the detection of pork fat in beef and chicken
meat by indirect ELISA using Mab 2B8-31. (A) Pork fat in beef meat, (B)
Pork fat in chicken meat]

- 814 puffer® Ael¥ 25mM TBSO pH @S olry] 918 pHE 55, 65, 7.5 %
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20 20
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[Effect of sample dilution buffer pH for the detection of pork fat in beef and
chicken meat. (A) pork fat in beef meat, (B) pork fat in chicken meat]

_58_




- Blocking € °—‘|‘
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N
glolom, Ewﬂsq %c = z} ] %’i o1} 05 % BSAZF Bt} £& Ay S U

(A) 18 - 2% skim milk (B) 18 m 2% skim milk
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[Selection of blocking reagent and concentration. (A) Pork fat in beef meat,
(B) Pork fat in chicken meat]

oh) AAST 2 A M AA

- Western blot& &3 123402 &A1& A8t o ELISA gl A dkg-do] 2 &
AE oAl ddstr] 98 Aake 7E9 A (2B8-3, 2B8-9, 2B8-20, 2B8-28, 2B8-31,
2B8-32, 2B8-33)E& "]t A3} 2B8-31 A 7F 7MY £ oz SlH.

- 2B8-33 GAlS) A5 2B8-31 FAE AT e FA W) 0% EAA kzhe] ul
$AE AT HEyo]l T o Buel ofF Agel g FAR AeF
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[Selection of Mabs. (A) Pork fat in beef meat, (B) Pork fat in chicken meat.]

- A AueE AARsy] 98 A" A 2B8-9, 2B8-31, 2B8-33 A= 1,000H,
2,0009H, 4,0008, 6,00080 = 2]4 ko] WL A3} 1,0008 34 8ko] AbEetle o 7HE
T 235 dedel A B4 10000 = 2 g

b
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[Determination of optimal Mab dilution times by indirect ELISA. (A) Pork fat
in beef meat, (B) Pork fat in chicken meat]
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beef meat, (B) pork fat in chicken meat]

- 71ANES AIREE 16+, 20+, 30 o ste] AytE mladt A¥ 71wk AIRES: 30+
o] ¥ A& &dH
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[Determination of substrate reaction time. (A) pork fat in beef meat, (B) pork fat

in chicken meat]

- EAE A @il FEES dxow EATY o HEAAE Bl A 1% 7t
A HEol 7Hed Aow g4

0.2 4

0.8 4

Absorbance at 405 rm

0.4 4

0.2 4

100 30 15 10 5 1 a
% Porkfat protein

[Detection limit for pork fat protein by Mab 2B8-31 based-indirect ELISA]
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[Detection of different percentages of pork fat in other species by indirect ELISA]
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3. Optimized conditions of ELISA for the detection of pork fat

Parameters Conditions

- Extract dilution 1:2 with 25 mM TBS (pH 6.5)
- Incubation at 37C for 2 h

- 0.5% BSA in PBS

- Incubation at 37C for 1 h

- Mab 2B8-31 dilution 1:1,000 with PBS

- Incubation at 37C for 1 h

- Goat anti-mouse IgG peroxidase dilution 1:2,000 with PBS
- Incubation at 37C for 1 h

- ABTS-30% H-0-

- Incubation at 37C for 30 min

Coating
Blocking
Primary antibody
secondary antibody

Substrate
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3%, Optimized conditions of ELISA for the detection of pork meat

Parameters Conditions
Coatin - Extract dilution 1:2 with 25 mM TBS (pH 7.4)
oatng - Incubation at 37°C for 2 h
_ O, 3
Blocking 0.5% BSA in PBS

— Incubation at 37C for 1 h

- Mab 2B8-28 dilution 1:1,000 with PBS

Primary antibody - Incubation at 37C for 1 h

- Goat anti-mouse IgG peroxidase dilution 1:500 with PBS
- Incubation at 37C for 1 h

- ABTS-30% H>0o
- Incubation at 37C for 30 min

secondary antibody

Substrate

14 -

1.2 - R\\

1.0 - \\
0.8 - \i\

0.6 - \i\

04 - S
02 - 3\—\“’*

00

Absarbance at 405 nm

100 30 10 1 o]
% pork meat content in beef meat

[Detection limit for pork meat protein by Mab 2B8-28 based-indirect ELISA]

3 ANEFE U &
7hH A5 FE Wy 44
- AROA A dilE S oA oR FET 7 e HHE AAHSH] f8 v
FEWHE o] &3t 9 FEIFS vwdt A7 guld W= 'l = Aol 7k $I%l
oy FEHE EHFA G gl Aolvt AdSS I
- @z =90 carbonate buffer2 F& A M Be 4S8 FEF & £ A, 1
o2 05 M NaCl, 005 M PBS o2 22 4S5 F= o 4+ AdS.
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3f. Protein concentration of pork fat and meat extracts with various buffers

Concentration of protein (mg/mL)
Extract buffers

Pork fat Pork meat
0.5M NaCl buffer 1.223 2.488
Carbonate buffer (pH 9.6) 3.687 2.797
25mM TBS buffer (pH 7.4) 0.270 1.244
20mM Tris-HCl buffer (pH 7.4) 0.186 0.271
0.05M PBS buffer (pH 7.4) 1.492 1.665
A (B)
1 2 3 4 =] 6 1 2 3 4 5 6
= EEEEEE -
75 —» 75 —»
50 = 50— .
37 — 37 —» . * g
25 —» 25 —» [ 7 s
20 — — 20 —» | -
15 — =
10— 10—

[SDS-PAGE pattern of pork fat (A) and meat (B) extracts with various
buffers. Lane 1: Maker, Lane 2: 0.5M NaCl buffer, Lane 3: Carbonate buffer
(pH 9.6), Lane 4: 25 mM TBS buffer (pH 7.4), Lane 5: 20 mM Tris-HCI
buffer (pH 7.4), Lane 6: 0.05 M PBS buffer (pH 7.4)]

- =A% =+ ELISA #HA3t Ao & 5 UAE A8 AFxzHdoz FEH Y
H VAEE Rl Ao v E carbonate buffer’} W2 4o @¥lds F=31%
AW Al5E 05 M NaCls o] &3te] % & 25 mM Tris buffer(pH 6.5)= 28] 3|4
ko] ELISA®] #gat= oz Feasls
15 #0.5MNaCl
16 - &= W Carbonate buffer (pH9.6) 10 4 — e
®0.05 M PBS (pH7.4) 09 - 2 times diluted in TBS
E 1.4 + 25 mM TBS {pH?.4) on = 5 times diluted in TBS
g 12 - 20 M Tri-HCI (pH7.4] E a7
- wy ¥
2 10 - =
g 0.8 1 E 05
%] 05 E 0.4
5 ok 5 0.3
< 04 | @
< 02
J‘J " |
00 - — —=_ o -
100 30 10 o 100 30 10 o
% pork fat content in beef % pork fat content in beef

[Effect of a dilution buffer and times on ELISA for pork protein]

- F7HH R MM E HAAE TBS pHE 55, 65, 7.5 852 3dho] vl gk Zve A
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autoclaving, steaming, roasting, frying %5 47FA] Z7A oz APAA £ sl
ELISAZ #1395

- Autoclaving Al2 & 168 AL HEsAS A% 2 AFolA 7t ELISAY S =

1% =0l 7Fsdtds.

 Autoclaving fors min
B Autoclaving for 10 min
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Absorbance at 405 nm
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% pork protein content in beef meat

[Detection of pork protein in beef meat autoclaved for different time by an
indirect ELISA]

- Steaming3t A 8= 4027HA AgstdS AFolx= B AgelA AEd ELISAHO =
1% #H=°] 7Fsatid+=
B Steamed for 20 min

1.8 - W Steamed for 30 min
16 - m Steamed for 40 min

Absorbance at 405 nm

100 30 15 10 5 1 o]
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[Detection of pork protein in beef meat steamed for different time by an indirect

ELISA]
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[Detection of pork protein in beef meat roasted for different times by an indirect
ELISA]
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[Detection of pork protein in beef meat fried for different time by an indirect
ELISA]

4, =(A)S A4 G-E immuno-strip sensor 7§
) sy=4A &4
- Immuno-strip sensor®] XA|AZ ALEEH = FU =Y AHgold nanoparticle, GNP)&

=
Fren'se] W o= oo} e WHow AS AA S

0.01% Add 1% Change color Determination of
HAUCI : ) Colorlessness . . .
L Soltiin dlfkate diameter by eletron
boiling Purple MiCroscope
Red wine

[Procedures for the synthesis of colloidal gold nanoparticle(Fren’s method, 1973)]
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- Tetrachloroauric acid(HAuClL)S sodium citrate® g-3ste] GNPE 3HAd s, #H7}sh
= sodium citrate®] <ol W& WS YT

- 100ml¢] 0.01%6 HAuCL®l sodium citrate ¥7}F=2 05, 1, 2, 3, 4 ml= 3&lo] FAHH
GNPe] 275 AAdn 7 TEMO 2 g3t Ay} sodium citrate 1 ml o] 7} Al %
HAQ AT Ao GNP7F A5+« Ao= gl glom 1 AL ofgff 3£¢ 7%%

3f. Determination of particle diameter for colloidal gold synthesized by adding different
amount of 0.1% sodium citrate into 0.019%6 HAuCly

1% sodium citrate (ml) Color of colloidal gold Diameter of gold particle (nm)

0.5 Purple >100
1 Red wine 35-45
2 Red wine 20-30
3 Red wine 15-20
4 Red wine 10-15
* -,
Q

o
N

'3
.

35-45 nm gold particles 20-30 nm gold particles

15-20 nm gold particles 10-15 nm gold particles
[The photos of colloidal gold nanoparticles produced by TEM(magnification 110K)]
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il 2B8-33 Mab(Z} §% 0.1 mg/mD< °l&3te] GNP 43t sis #lskslon, 6%
o] A 2% 1 mld 30 pl3 ug)E F7FS W FB AL

~Immuno-strip sensort= ¢}l e} £ A A2l sandwich assayE ©|&3F WHo = vz}
olsld o™, conjugate padol= FYU=YA-A ZFTA=Z AL membrane A9
test line¥} conjugate linedl &= =(A])Ho E0]3t A= capture antibodyZ, anti-mouse

IgGE 27 A8 st .

Absorbent pad—e P =, — L

=
|
|
[

Mialroccllulose rembrane

Control line
(antl-mouse-IgG)

Test line ‘

(anti-podc=G) !
Conjogate pad —s |
(Gold -ANLAD Conjugate) —
Samplepad —» Positive sample Negativesample  Tncorrect strip fest

[Schematic description of immuno-strip sensor for pork protein detection]

—FYU=gA-34 AstA = 38 3 (2 mM borate buffer containing 1% sucrose and
19 BSA)E 3v] 31413} conjugate padol 5 pl A Z+ZF 2 2]3F} 1L, test lineoll &= 7§
H A 6F(capture 3A)S 22 PBSE 38 A3 & 1 ul® Al

-9k Al gy =PqA-dA A2FgAES AT F immuno-strip sensord] & -87}sA
of -5 Felstr] 98 24 Agd stripe FRANRES =F FEEHL SHANREES §
=) =

1l [e}
& o] g3t BAlste] 1 ANE FANAL,

e

=
—olgf o] oA HEnkel 7o) control linedl 24 w7} A E o] Fulwed o] &-A 7}
AgEo e A2 FAHACH, I s T F e 242 2 Fe] A
el
-5, FY=dA-ZA AdA G capture A BoR olgd £ Ue =G

2B8-28-GNP ZAgA| e} 2B8-31 capture A2} 2B8-31-GNP ZA A9} 2B8-28 capture
A 202 FAEa I F 2B8-31-GNP Z A2} 2B8-28 capture 4| 2] =71

oA test linesl 4 FEr} ot of 2FL o Fol APl A& L.
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Antibodies treated at test line Antibodies treated at test line Antibodies treated at test line
2B8-3 2B3-9 2BB-20 2Bg-28 2B8-31 2B8-33 2883 2B8-0 2B8-20 288-28 288-31 2B3-33 '288-3 2B8-9 288-20 2B8-28 2B8-31

2BB-33

Control line Control [i

Test line Test line Test lins
2B8-3 Mab — GNP conjugate 2B2-9 Mab - GNP conjugate 2B8-20 Mab - GNP conjugate
Antibodies treated at test line Antibodies treated at test line Antibodies m'gd at test line

268-3 20 2B5-28 2B3-31 2B3-33 ?B5-3 2BS-9 2B8-20 2B8-26 2B8-31 2B8-33 -28 2B8-37 288-33
Centrol line Control fire.
Test line Test line—

2B8-28 Mab — GNP conjugate 2B8-31 Mab — GNP conjugate 2B8-33 Mab — GNP conjugate

[Selection of pair for MAb-GNP conjugate and capture Mab to develop
iImmuno-strip sensor.

B: beef meat extract, P: pork meat extract]

3) Immuno-strip sensor®] Z A 3}
7} &A-GNP Z A ¢ capture @AY A&7 AA

-Immuno-strip sensor®] 7f2el <Ao] conjugate padol &%+ A -GNP ZA3HA <}

test lineol * 2] ¥+ capture Ao 4 T3 factore] 7] uwiof 2B8-3 capture

A

o] Ay ALY, 1/2, 1/3 in PBS)E 2|3} test linedl 1 pl® AH&|stA
2B8-31 MAb-GNP Z3A%= sAua=~( Y, 1/2, 1/3, 1/4, 1/5 in 2 mM borate buffer

containing 1% sucrose and 1% BSA)Z A gsle] A5 YA 2 &A5S

0

-1 A} oty oA HiEuke} 710] 2B8-3 capture &A= 1/2 SA7MA = FHAE
A7 =

test lineoll Al 7st A2 w]& A5 a1, 2B8-31 MAb-GNP Z3HA= 1/3 g
YA B test lineoll Al 73 A4 & 55”3 S =
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2B8-28 Mab in PBS 2B8-31 Mab — GNP conjugate
undiluted 172 1/3 undiluted 172 1/3 1/4 1/5

Control ling —»

Control line

Test ling —» Test line

2B8-31 Mab - GNP j
(da?ned 3 ﬁng?ﬁwe 2B8-28 Mab 2 times diluted in PBS

[Determination of optimal amount of capture antibody and MAb-GNP conjugate
treated on immuno-strip sensor. B: beef meat extract, P: pork meat extract]

) Working buffere] A%

-9F4 ELISAW = 7IEetn A848s Fdstds W 05 M NaCl2 53 F=945
TBSZ 1/28|438}= x7do] &4 £°]3t% 7] W&ol immuno-strip sensor?] 7
AE W3 &2 carbonate buffer (pH 9.6), 0.06M PBS (pH 7.4), 0.5M NaCl, 25mM
TBS(pH7.4), 20mM Tris-HCl (pH 742 Al-&38le] £&3 & FE29L 122 348
o] vl FAE 5

- 2 A3 B3 Az PBSE A3 A4S G S A5 test lineol A u] A
o] zpol7} FElsHA Aol7t v S F1d & AU, 05 M NaCl? TBSHH =
A o] A zpol7E glE ot T x2S

—-Carbonate buffer= 55 #-83F strip? test lineol = 22 w7} A xo] H]E o] %<l
HES fFrste oz FAHAa, Tris-HCl 43 FA4 EFA test lineol A &
A zE A A g

-8 2 2 immun-strip sensorg ©]83l7] #1dlA+= 05 M NaClZ F%35lo] PBSZ 2H)
sMstes 2S5 AR AA 2002 AN

Yy

Buffers

0.5M Carbonate .
Nacl PBS  pufter THS-HC TBS

Control line—»

Test line

[Effect of various buffers on immuno-strip sensors]
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4) Immuno-strip sensor®] %7}
7h Mg 2 wAnkgA o)
- A 39 strip sensord Eo]A <l
FR)S, HHDAS, AWxSF, 94
—otef 2Rl A El“‘j} o] 2

AT Ao A JHEE immuno-strip sensorys = A] 53}
=5 Boldoz dt&stE oz oy & & E A FEE ddAe
H&%%‘Pﬂ e Aoz FH207] el pork proteind] SeolH o wkget= A F<l

et

Meat and Fat

Control linge —s

Test line—+

[Result of cross-reactivity test with other meat and fat extracts by the

immuno-strip sensor]

-7 immuno-strip sensorell Wld] o FEe =X FEFEI =5 FEE(100, 30,
10, 5, 1, 0% in PBS)Z o]-&3ate] W= s+

—EA S FEEC Y E 5%7HAE test lineol HA wlE Qi ES FEE|
e A= 10%744] test lineoll 2 A ‘qa A A=

-718]2 2 Immuno-strip sesnsor A=3AE =X Fo= 5%, =8 A= 10%=
gl

-Immuno-strip sensor?] W#AE=+= 1xd %] 7i2¥ ELISAH I Hlwsdle] Wz=r
& Ao Felxlo] F71A el polyclonal antibody 2} monoclonal antibody ] 7S
Al FEstaA AFE Y F Ae

Pork fat concentration (34) Pork meat concentration (%)
00 30 10 5 1 0

100 30 10, 5 1 o

Centrol line Centrel line

Test ling Test line

[Sensitivity of immuno-strip sensor for the pork fat and meat samples]
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~webA], I E immuno-strip sensor?] A83tE QA= g A5 gk AR
e el o] e ojof & Ao R ey,

Pork fat in beef meat (%) Pork fat in beef meat (%) Pork fat in beef meat (%) Pork fat in beef meat (%)
100 30 15 10 O 100 30 15 10 0O 100 30 15 10 O 100 30 15 10 0

Autoclaved samples Steamed samples Roasted samples Fried samples

Control line

Test line

Pork meat in beef meat (%) Pork meat in beef meat (%) Pork meatin beef meat (%) Pork meatin beef meat (%)
100 30 15 10 0 00 30 15 10 o 100 30 15 19 0 100 30 15 10 0

Autoclaved samples Steamed samples Roasted samples Fried samples

Control line

Test line

[Analysis of artificially adulterated pork fat and meat in beef meat by the

immuno-strip sensor]
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) dFF7E % Als AAP 71E Aty Fol
EAS 2 EF F target FUAS FE] i AT A 4 AT I
= 7wl & AFHAE FHEHA EE AlEE Be Edd 1681 AYste =
Aow Agste] JidE A AMEE =
AP A= ofEfell Al Hnket o] HIIWH]E o] 8ot FESI oY Ax B
EdFANAAE FEs7d e AFetA F7] Wil APl AES A HeE &%
2 A HAdAS o] 835le] F&F JFeoFE ELISAYH Y immuno-strip sensor@® 22l
skl =
SrmEt e s oig | =W BLIET
[Commer heat pack for [Developed laboratory pretreatment
foods] method]
~Hdge B EA HW xS JE Edo 93 wdo] doju= deolr] wie
S AW ¥ ZEAE ol&ty S E Qg Ay & HUbe A% BT =&
B2 skl 62744 98TE FAIsHL 8E7HA 0TE FAstE A& Rl A=
£ dAgst= b AFge] 7HsE Aow FRIHAS
-9y A7|WH S o] &8t 163 AREE FE $ ELISAHY} immuno-strip
sensor= &QIgh Ay} F AAgy] EF 43 23S HEAE
—ol e AR B u AREIL = HHHS o] &3 AR HdAYYE Theg Aow g
SR
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Pork fat in beef meat (34)

= Liboraory heating method

25 m Commercial heat pack

Absorbanceat 405 nm

Undiluted 12 1/s i/8 1/10
soiution

dilution time

Laboratory Commercial
heating method heating pack

[Comparison of commercial heating [Comparison of commercial heating

pack and laboratory heating method pack and laboratory heating method

by ELISA] by immuno-strip sensor]

[A2¥ &F]

7b. £33 B35 Al=" AA

o H AFolM Y FA A 2FE AFo] A= Bl A=Y B3 A AJadloR A
TEH FdS AEY £ 545 o835t White-LED(450nm ~ 750nm)% AF-8-31 3
o, A A|&H"lE oo} o] 450 T 750 nm FH e A o] Thed EF A Al2H
o= P 3 oF s d wolzo] S 95ty Uy %Jﬂr dHE Z8 =2
gttt 233 A Al agd A= AEelA A £33 AE ¥ ~HAEYS FAST
~AERS FA4s7] YA vAd EF HE7IE A" on, o] HABolA vl
AZE719] 5 32 9 A5 A =& NIt AZelA T E 232 W
HAgE Arolmg FEF A Alzdol] AMEEE 38 AlaElE e 9 3 EAS F
AR AL 7 JAes HA AAVE Holok ot

o B 24 A2"E 7S] FAE spectrometer?] Ag3lel S stEojA TN
otk 71E B3 Ax"e FxE= oy JMA7F dAR giEA o= Czerny-Turner

mount type, Seya-Namioka mount type & YWo]Zt} 2 HA Czerny-Tuner mount
o Agoll oM Fsst= F-iEo] §lal Seya-Namioka mount @ Efoll HlejA =&k
54 AGEE 7HAH, onAHAA YEveE eAE BRAT ¢ due FHo] dth
F WA Seya-Namioka mount®] 759 2d°]4 Czerny-Turner mount “d-$-°l H|3} A}
8= #F3F BEo] za, olm XA A2 97} A, Czerny-Turner mount 7 5%
Eohe o] floke Aol AR, EAsk= oelel gk Aol 53 AeE B

[e)
3 Aol wolop Ut BaEe A& 5 vk wio] Ak oPF Fre wed
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o] 31 WAl FES Czerny-turner mount FEIRE 2 Ao A Aeteh AF 3}
M Alx"S Tdskdth

i
He
ofd
He

TAAE AaE2 A7 3789 3st FE 3 E710 CCDE olgste] Aol H AT
¥ FLd2> A+ 72 (Collimating mn’ror)i JAFet] HaFo] FHof 3|H Azt

(Grating) 2 YJAFE L 3] A A 3]1dd & 2H A< (Focusing mirror)S &34
ol Al CCDE YAFE Al ®rh Alx=d]l A6 ARgd AlE A& 7H WA
70mm¢<] LEAES o8, HW 38 A= 600lines/mmoll 4] 13% Blazed angle
S %= Edumund jite] AFE AMESIAA, 23 AES FAE Hasger]l 9189
Bicon @8] 2 &5AE&E o]&stith

Photometric System White LED, CCD Array
Wavelength Range 450 T 750 nm
Wavelength Accuracy < 1 nm
Spectral Bandwidth about 10 nm
Photometric Accuracy < 0.01 @1.000 ABS
Photometric Range -0.5 7 2.000 ABS

[ M-1. %3 A&2d9 A5 H]

Liquid Sample S4 <5 913 A AAG F3A WS 7|9to = 3/ S3
Aake 98] Light Source® LED®E A3tz PD/CCD HE7IE o]
Spectroscopic Optical System< Design 3t t. %2 UV LED ¢ PD ¥ H, #
White LED ¢} Spectrographic(CCD) &E]®Z 450 ~ 750 nm, 10nm Bandwidth,

-0.572.000 ABS ¢] Spec 274 ¥ AT}

>
>

T ofo
ol
o
flo & oo

2

2 AFol A AEEE FY 52 ofd AHAA ol doHdom FFFAAH 9
BYhe BFEMA " 38 AAo wel 370nm LEDES 483t F9¥e Bandwidth
2 ®BAE7] 998t 10nme BandwidthE zi+ 370nm (HEZEE A&t ow, 333
g 24 Al2="l2 400-700nm 9 o] &4 o] 7hsd 33 4 A 2"S FASES

.CCD =& 44

CCD =A% RE #4239 LddA = 5 2l5Xe] CCD ®= PD BEAA 44 o}
223 AFE gAY Az wEey] 9% ADC 7} o] tAdE AEE A dhe
STAFS] STM32F103& AF&3 MCU, Control H=9 A4 &S AFT = de

EEPROM, BASE ECQ} Fﬂ olE] £441S 93 EAN 183 Control HE=9 A
g5 T F e % Aol 9l
olG R AT E E]X]Eé ’\JEE H 31317 ] # s 24-Bit Analog-to-Digital Converter=




*

AFE39l 3, CCD AAolA =49 ol 21 DATAS Digital2 W3sto] SPI 402
MCUZ DATAE A$3th. ADCE MCU9 IOXZE ¢ SPI B41& EaA] Aoj7F 7F5

o] ADC 325 T8 d& o U= MEY & T8125kSPS(=125us)°]aL, °] A=+
Lo A& F = DATAY F+=

CCD pixel <+ @ 3648(2F 3700)

CCD Master Clock : 0.8MHz(=1.25us)

CCD DATA Rate : 0.2MHz(=5us)

CCD7} B+ pixelE ¢+ AZF2 3700 * 5us = 185ms 7} %}
5 7Fs3 DATAS 4+ 185ms / 125us = 1480 ©] Ht}.

________________________________________________________________________________________________________________________________________________

Ri4,, 259k 1 0603

C38) s creghs
& > 2k 1 1808
o BB i
’ o0 3 1.8%_1_pa02 sratpnd . fahoe
: Z ic_1] 0603 =L J| 2 it welD L0603 | ANALDE OUT
g T 10n criPosod & |
T 15p. cHiFoss — sl _¢
= CUT-OFE : 1z BT
GATN = 1 Uul”ul
ol oL
= F=
g B=

| CCD ANALOG DART

[ole27 g 3 2]

CCDelA 5018 = o2 e 9 a9dA 749 ofd2a FHE 714 wol=
5 Adsta ADC fdEgez So7HA "t 3 ofgd2 1 FEH 9 Gaine 12 AAH
o™ Cut-off Frequency & CCD &g dHlo|¥ Rated #<tste] IMHz=Z A A5t

CCD BE Analog Part
[CCD AM ®HE=
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Pixel Number

3648 Pixel

Pixel Size

um * 200um

Photo Sensing Region

High Sensitive & Low Dark Current Pn Photodiode

internal Circuit

CCD Driver Cuit W#

Power Only 3.0V Drive
Function Electronic Shutter, Sample and Hold Circuit W%
Package 22Pin Dip Type
[ M-3. CCD oJ"|#] AlA F8 5A]
.CCD &4 ¥4xg&
g — e
14,000,000 — Series3
13,000,000
12,000,000
£ 500000 £
g B,000,000 A5V
= 7,000,000 1:
Sson e 7
o = WS:?:eLen;Dt?l
[CCD ¢x8& ¥949]
9l el FeMoZ HAIS A2 7|7 FFoA FAHT glojgola, o] & FFS
6712l F3ro 2 o] (oA 579 He A) 7 FhE R HugtEe] AAS Hx%
Mol 2014 F JEF =SAS 245t HolHE AT, =EAHE EElEA
=43 6719 HolHZE e, ZPM-60lA Hepd Mo FAe 4= gl
olFA 7|& FFA FHE AT T Hx Wl EEd F AEE =3NS =
Aot Fast s yEld 5+ dA ste WY S FULL AUTO GAIN CONTOL(©] 3}
Full AGC)2} A 9] gty
Full AGCE &3l 42 7t 3F AR #k3 2b Aol AAE =EAHE 7HA a1 A&
Z40] o] o7},
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100 200 300 400 500 600 700 80O 900 1000 1100 1200 1300 1

[Full AGC Datal

opiTF_Laae = b
4

PO_O0T o
%oz

VOD_3 3% SHON  GND 4

s
o
12C75CL sCL AD1
RCE0A 35 508 200
A2 ADSIB0BRUZZ00

PD DETECT PART
5168

[PD AMEE FHEH) R 2= (}H)]

MqHEEZ HAMAMATSUAFY] S1336BR Visible &3S PD AlAE AR
A= 2 AF839 . DIGITAL PotentiometerE %83l Reference
FE 3249 Gain 2AHES §oY o] FoAALEE FHEP oW o]}

ofd
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72 AN AHoRE HU L EiTo AMES AT £ dow Alm
Reference ol @} do] wE Gain H54Y3YES SWE E31o] 44 A& 4
AD5S280BRUZ200 & W& Askgke] Hol 200kQ .= & 25594744 MCU¢F 12C

[e)

S B8l x4do] 7t Hol A Hu SEHEL 200kQ / 47kQ o2 9
thH] oF 42vj7kA] FE 3 4= Ut}

> oft 32

fole >

o FA FAB/MT) 84 +5

Control

Board
s ng
UART port (AMEl2 to EF52)

e Aol Rt UART2 LEE 0|43l B2 5
2 ol & F Y=
2 37 93 A HE SW4E Wz AAE =9t )
o]-g3te] Ao

H
HEE AF & YES

RO
s £18 UART2CETS

ET_THIT Status RS 5 -

GREEN_CHIP0S03 RST  CT8 UART2_RTS

Bluetooth_hodule

Bluetooth Interface

ESDIDOV.1T7
135E83
: 2012/04

R H
10k_CHIPOBD3] {

T_INT
)

1101NE

e
A [Cﬂ‘
0.1u_CHIPDB03 = p

BT INIT EKEY

[BT Interface 3| Z2=(F) 2 A& ZE($)]

=FFs BEe A9 ESD200& AHEshal, o EEE UART AEH =7t 3=
AE EFFL P MEAAE T8 ST £ JES 5, s E 3mE A
goh ey FeEle ngE WA dus Adsta L, ERF2s v12s A g
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Az As eSS AT e & T Qdnh Fe, AGE 2 W ES o] &5ty
HESAIZHS W53t 24 QIS =9 F Jd5 g EFS NEd Aot

=7 99 Y ~EGog ukE =4

=4 54 =4 QA gl

=4 s 120

4 it 93.56 =74 H ik 93.74

=4 Hdgk 93.99 S4 E+Az 0.105

[ M-4. 2EY dA03 a8 54 23]

A}, olulA AA BRE A

337 5 9603

R 5
3R _E e
2

I8
IS
faulzlo

[M-14. ©°]v]X 2% main %]

TIMING REQUIREMENTS

2, 3 ; t
1 N
[}
i X
]
]

i .
SH e
; H
0 T
T

| [
« JUUUUUU Uyt

[e]H]A] EE Eo| P E]

=

¢ MCUY I0E ZEalA oln#x RE9 Ao I0(ICG / CLK / SH)d 255 ®yUth o
714 Aol 109 HUsE A5 s olnx REO Eo|W Zo WEE Wi ojnx R

EoA HE¥d 215 (CCD_0OS)= old=2 IHE A AHA Control Board®] ADCel 23|
A yAgsE gy

[etd2a FF 3 =]
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olnx] REANA Y= AT (CCD_0OS)E Control Board® 7}7] Ao ofd=z1 AHE
A=Y, o] FE4 A= REF #2 Controller?] DAC 2135 Bl 22S Yt} o]
REF# S 53d4 OFFSET A4S & 4+ dsuyth

Az H/W 7]

<Display>
| Blustooth | | USB(device) l |:> TFLICD 48"
with

A #8244 touch screen
| Micro SD I I ]2 Jack

CPUEE
DATA
Mcu |

| g
<STM32F103RC_LQFP 64> BASE R

1 |

UI-Po battery / DC Adapter

dgyiel

Control HE

[dA H/W 74 =]

HW 742 =ZA Control = % Base HEZ UFo]#t}h ControlE =% CCD E&
PD(PhotoDiode)oll 4 =43t oldz21 AT E txld sz Wslslo] MCU(Mlcro
Controller Unit)ell Hg&& 3dtal, MCUE 2Add Zzaflo=z AEE A s 9
BASE BHE=2 HolEHE %3t} BASE K=+ Control HEoA W& HolHZ 714
a1 SWAlA AHFEE & & LCDE S3llA F4zS &dst. o
Li-Po(2l5-&2H) wig g, + F79 dd& o]&sto], 2414
& W2 9] TSP(Touch Screen Panel)E& 483l SWO| F2H&

POWER SV

[Base XE TA (F : Base & FAXE (TOP), $:Base EE 74 X (Bottom)]

9] 19 BASE HEo] 43t FAH4EE HeErh BASE RE= TOPW ¥ BOTTOMY
of AApEEe] wjAlEo] Sk TOPHel:= FA JAedl &4& Adstr] 98t
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BluetoothS 92 & = A= TAARS 48204 LCDS AHg&# w29 HAA2adS
A4 F A= AYETE A vk BOTTOMWH A &= dloly Aibs s
SAMSUNG?®] Cortex-A8 #oj¢} 1GHze 25 7}X]L S5PC110 E’_%‘% A+8-3 CPU
HEe} Control HESS] E41& 317 93 745, St==ol= OS¢} %j—E o %2 54
oy Ag8&o= AMEet7] 918 SD W& XJPS—L} A (rES-2) A4 F b
o & &% USB MIEeZ &4 F =& XEE A¥sta vk CPU 59} BASE
Hes $44ES adete 87 7bssteEs 48kt CPU =9 4
BGA EtYe H=oA PCB AAA d¥dx vfy 9l ddF A7 gk »
7144 a7 3dtal PCB Layer® 855 Q7 3fo] BASE X =9} He3sto] A3)al3]
t}.

UART S Part

[Control »E F+A]

Control B9 F4& 29 M-1994 £ + Q%o CCD %+ PD HEoA A

ofd R AT E HAY 4AEE Wekstr] 93k ADC 739k o] ¢ A

+ STAFe] STM32F103& AF&3F MCU, Control x=2o A FHES AFT

EEPROM, BASE H =9} HolE %5418 3 SAR 283 Control =9 A o
E % F deE AddFE FAH ATk

2AdE A7 =3 ZAI]

AR E BT AN A" JRE]) JidE RE A= 28 A

=
o

149

4%

T4
2
m

SAHS A e om A HASS g onA AlA EEI o
=3 = W= BEo] Hasit ofgf ARXlIE dll= B
2nE | sbelel we o] A= wEe 2YY ootk A Wx wE
7] 913 Diameter 12.0mm, Focal Length 10.5mm ¢} Aspheric Condenser Lens 2
Abgstiom, Axe] 7FF3E base & o] &3t 2HE HWEEES JHHERE 9

tjo PN
ob

mlm

>~1

]
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2EY ZA EE Proto-type A%F
Control Board LED Board

H2E Al2dS Wi F 4709 Part2 78S & 4 3t $4 LCD Part= 4.391%]
LCD¢ LCD Board® Al % o]9lal o] Part= Aol &2 Control Boarde} ¢4 = o] 2l t},
Control R Eo] A= Camera EEOIA ¢1o] 20 2EY ou|XE LCDE XA 3}H
of #¥ste JA#L sm, LED BEd Aol A58 wuld FALED)E on/off ¥
AEZ oo} T3 LCDY B x2~ade] o] glom Control =] &l 213
of oJsjA HPg ~EHS omAE HYE tod, 23&5 A8 FAoE AFst
= 7lss Ty

O

2 ¥
o

2]

-

-

Camera module= Camera Board¢} 7}v|g} d= O8] 2EHS ZAHT ¢ J==E
Aol =2 o] Fojxdrt. Aol Qte] FAS ZA717] g LED Bt 9 H=

= T4E dFsih
Zzte] mEfshs AlolER M2 A4% S, AR setinge] BRAME 120
U3 104012 SN 3PS Fudso

Display
Camera » I»
<0V2640> i | 4:3YECD

Control | with Touch

MCU : STM32F427

|
LED .
<white> ‘!

(E2)

[B2E A2d 75 A28 74]

Control HEo| A= Camera RENA AL ~EH9 onxE LCDEE=E HijA 3pd
of &9 & 4 =% dx, LEDE =] AojAlas Bl FdS On/Off & + 3=

= @t}




A saee] whgol

RIS

A AYE Adsto], o] AE Agd TAUom AFIH

MO AU LCD = 2jo|H]

SRAM

LCD o1&

LCD HUYE  fouchlc  Control 2 E F{UH
MCU Camera ¢ &
<Control Board:>

<LCD Board>

Camera chip

<LED Board>
Control £ E MY 33
FH4g
«<Camera Board>

[2EH &F BE 7% Al2d9 /T Board AHA]

Control =9 A= LCDAYJ¢} LEDA|o] 18]35 Camera A& &
o= AAE WA A daglE: ZEaHe osA A st
12V AYSe A3t SRAMS ZHH etz 50 ouAE YA
ojlu|A] WA Ay gkt olm A A gEs Hytet=d AEHU
LCD Boardel Al LCD #lo] =&he]H 2 SSD1963& AR&3ke] 4.3%1% LCDel olm A&
sFEAlstaL, Ader BA 29SS AREE7] fliA BHAIC &S AR&ste] B A 22"
= 7= W HEE ook MCUO Hdst= s o LCDE= 43904 TFT
LCDE A&t glow, sl Es 480x272S 7FA1al th B A 23S 4424 & ALE
shal Sl

Camera Boardell 4] Camera chip= OmniVision® OV2640 29 (2Megapixel)S A}-& 3}
i, HEd= Chip 5%t dast +9 3=(HY, £9)& X331, Control Board
o A 12C &A1E o] &3sto] Fhulgt &2t #HS settingS T3+, S AlFYTH
Fhel ko] A EE 320x2402 QVGA Alo]=o] i, o]u] x| output formatx RGB565
P2 AFE-sho

F¥el LEDS <¢tgA9l F2& 98] LED +% BoardE ¥%x 1432w Control
Boardol Al Enable 215 & Htolx F2S sl LED +&° L3 AHAF =goly IC
E o] g3ttt 92 20mAS 7HA AL Slth
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(7}) Camera Board

0V2640_Verl.0
2013,12,03 ay

o a3 s ey ]

[Camera Board A}3]

¢ Camera Boardol] 4] Camera chip< OmniVision® OV2640 =2 (2Megapixel)S
ARE8ESlaL, B o= Chip &2tel 283 3 32, 29)& A sl L, Control
Boardel Al I2C &4l& o]-&3sto] 7hvlel &2l #ash A 2E A" (273} 3=
AR, AJNAEAR 5 T, s3S AUY e dAH AlojE AoEs
E3l4 Control BEo|A &F et

o FhulEte] g T 320x2402 QVGA Atol=olar oln 2] 9] output format= RGB565
P2 & AFEste] 2ERY oln A& ¢lojEoA LCD el &35 ot
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(Y}) LED Driver Board

[LED Driver Board A}#l]

¢ LED Driver =+ o] 50mA2 AAF=Z LED +%5°] 7Fs3stH, t 18V7HA]
AHAJS 7HA 2 Atk R3] AddS a4 LED dF AYS %737}%—6}14.
A

o A% @ 4 9 LEDS AFOE 5 Agts A7/t e

4437 golES AR HeEo] Y metelME HYFAL

+ =l 5 WAl Control HEA On/Off W% S B4 LED 525 Ao &

PN
T A
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(t}) LCD Board

[LCD Board A+A]

LCD Boardel Al LCD #lo] =glol & SSD1963S AF-&3te] 4.321x LCDe| o]n] A=
FAEAL, 442 A B 2388 AFEE7] el EAIC xS AFEEe] B A
238 ¥ 1Y HEE 9ol Control BEo] AdslE 98-S st} LCDE=
4391% TFT LCDE A}g43la 9o, s 480x2728 714 a1 9t}
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(#&}) Control Board

HHU4SELD
Y, A4 pin %,
HME s ANAT B

“TBIIZER INTERFACE |

[Control board A}A]

¢ Control 2= MCU¥ STAFY] Cortex-M4 AlE 9] STM32F427 2 2& AL-&

3
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Control =A== 3¢ LEDY A& 993t a1, Camerall 715 AoAE
G@etd, 72 R Eole e ouA & LCDE &% i, diugss F3lA
At 1 AdE EYste 98 s H

dHEHdLdo®mE= 12Ve Asks AFgstar 9
IColl 2= Hetoz tgsleo EulE st}

_

d%" dZdoleE FalA ztzte

E X2
2EY A EES T4 s 2 HEEES 98] LED EE % Z4E EE
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gt = REs FeE FEHE AT S JHAE JHg ] Fio] ofd
T E Aol (Zet~g)7)F o] Al E o] Data Background o &S v wAE

sl Ast7] flal Partition & F7HE3, oln A Al @S A5k ®BEHS FEol
ojm A AMAPHESE A F9S FAsIATE. w3 LED o Yol d3to] JTHAS
HAstE FHEFSGe A Evdd 9 oA Ao R g Data AHE
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FeE PC = LEDOA ve s Yol e =8]# &1 ~2EY AR dAAE
TAde Fd ZAE 7hsete s vk B8, S JMES 59 Qx5 FH A4St
3] FHHE B dF-ol 2704 Hook ¥ E Holding System = F7}38Fo] Al =€l A |
S AUAR JHNE FHR AdANS R A etk of# 1% Partition ©]
E3HE 3d AA olm A B A 5 x¥ ot

[2EY =4 & 3D 228 2 Mock-up £H%E]

FY S Diameter=@3mm White LED & AF&-3}ith. LED7F A&y = B89 4 s
Z4dste] JHpE A SA = 209 e Z47h A4 LEDe] Slo] A 4 3l
=2 A ASE T

5 A WA E AT 1A FhlEs B Aol A ARSetd
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A= 9 et mEste] A4z om Aol
Sato Tap Farel THIFoIe] 5 T3 A
Aelo] golati, f AW ouAT AL F 3

~E Y] A2 olg] 2HAe o] 3 (White LED)S ~E H(Sample KIT)o| =%
Absta 2E 9 Ao yEely=E ¥R W= (C, T)E o] A AlA(Camera Board)E &3l
HJd T 7z wrg Wiz A Aw S BAGe] AMZo ¥ E A

_ | mage Semsor | T
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< gk, ofef 29 TEHE B Al 2EHS MR #29T
FES mEEA T Wee) @A AR o7k b AL B 5 vk

>
>
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4 Eedd digk AFAAS ST 7 Jon oA AAG A Ay 2EF daugs
of that HES Felst 4= v}l T3 Control M=9] =3 Ao ® 7|&=3n| 3 7
uje] Ayrp e AHIAHS Hola 9l =4 AdEsE de Hud S glAvk
Control Hi=9] A1ZH W3l ko] FUdgS g 5 vt
(71w eF Addnie] ME 54 A9 1]
No. Control Test Control Test
1 4991 79.16 101.4 6.7
2 52.18 71.91 94.7 15.1
3 52.29 61.57 98.7 43.7
4 51.37 50.89 111 81.3
5 53.70 45.67 99 123.4
P |
=d 249
140
= Q\y=:1m2x=-1434x+m43
100 Rz = 0991
o \\

\
™~

4] 20 40 30 100

Z15E T =4 239

[Z1E3R < AEgn e SAA3 vl u]

-
vd

.83 ~EY =Z2AH BRE Proto-Type A Z

B2

Al LED AFFel 230 Diameter @5mm ¢! 625nm LEDE AFE-3dt}h Filter 2
LED 24585 Al¢g ywx HFL White LEDE AHEE we} 53 7M53les &
AVt AAFAS zHA dta, F71A o2 Cut-off Wavelength 675nm¢! Longpass Filter
= A&ttt Emission Filter:= Partition®} #= 25 Alojo] x5 &< Main
Body ¢ A4 Ao A4Y F FZFolA BERZ uGgAI = +25 93 2HS §0l3)
A stk ofd] 29 £ BE 3d BREE oln A e svE REE AL AEHe &

)=
4 2E AA =3 ZHol

- o
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(34 54 =€ 3D 2dd 2 44 =¥ 4H]

Excitation Filter™ Diameter 1/2 inch Bandpass Interference FilterS A}-& 3t}
A Z=AE= e s|Fom uom FE LED okl ey, 1 g3
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2Bt |m

m thorlr o
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ol age WY 54 mE0 A4H dY 4 Axdolth 2EY o M4 Ax

3l v kA 2 filter7F 489 7ihde 2E, LCD %%, LED Board, Control Board =
A 4 part & T EHT}
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[=d % 53 23 ZaaAl

54 A%z FHEA vrd g WsE SHAAR gelo] Thesith

1

= J\]i“él% Q Z3l=9) 9] (BeagleBone Black)E 7|¥Fo 2 3}, User Interface:
=] oF A A|AES A

= A= %‘Sﬂ Trays 2ol 71229 /O 2 34 A Alfg 253
FFEE A 4Fgde] <14 =% LED DriverE %38 UV LED %92 $2 A7 32

£ T3 Ys IEHole=w wol A/D ConverterE 714 HOlHE Z2AA
£
]

1>
rxa

AGR7tA 25 LCDE %38 Graphic User Interface (GUD)ZE A&
&l5m, Thermal Printer® %39 7}%5

5 Regulator
2V
12V.DC Power Sy
2l

F

Tinen
— B
2952
Themal 5 ———
Printer {BeagleBone Black Rev.Cl B oy =T
o
‘_ M

Tray ®| of
G
EET R Motor Driver
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(247179 Nz2d 72 2 Zeds BAE]

7H 12V DC o}HEoA AAS FFwo}l RegulatorsS &3] MPU2F Motor 2 338H5-
329 5V " YS FF3shal, Thermal Printerd]l 7V A 9& &5

L}) Digital PotentiometerES #A]oj3te] LED Driver? dAF=HS %
LED ¥7]& 1289 A2 A xAste] S4d 2ok F35& A
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t}) Photo DiodeZS =3l %01% ol R 1 AFE 12bit YA E Ao 2 AW HE

2 =4 7+ BRE X2 A 2E Tinch TFT LCDO AlZ4 o2 =93}, Speakers
=5 Rzt AR AT

uh) 5V Geared DC EE & AF&3to] Trays Abs AlojstH, 7JIERAE FeHo A
gkl QAo o] Ao

ol A4 EETh]QER Yo| Holot A& WAHY] 98] EErhe| o= Ful
o

A
WS 2et 4 2l Bracket A A
= =
= T

=
Qo Al Fojo = WS Adsty] 3l FHE HAE s HolE o] o= A
ot
Bepe] T Aoe] wheo] WA 365nm UV LEDE ¥ o2 2Abale] wiale e
S XEGo|oEE %311 In tens1ty Valuee Q%‘L
Bt GElg Fd ¢ TR
i Darkroom
UV LED 28 - [ m
Optic Fiter
Photo Diode 5 -
Bracket ------------ e
) T —
T
[54 ]7]4 ‘a‘?‘-}—r T4 =]
35t Spec

« UV LED
» EHIE : 365nm

e
[

]

71 Aletute] whg-2 $1% 365nme] UVHAL AHg
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* Photo Diode ' frm Yoo
Sensitivity : 340~720nm = | i
Peak Sensitivity : 540nm z
E%i ’ // \\
) Aleka dbg & Al gl @y 3] wE 540nmell Al Peak
Sensitivity S 2r+ Photo Diode A&
B e
* Center Wavelength : 540nm
th %4 el 9% 9 A % FAAA A TR AR B9 Bolon JE FAE
E& Adst7] 9138 540nm Center Wavelength®] 54 S 7}%l Bandpass 33 2
CERE
wh NS S wE
% 2
+ PD
UV LED
Braket
7)) ek 2w P9 Bo AR PCB @ #ER PAOD Cartridged] #9S
gul2A A9sn e Aas @ F YES Braketd) ¥3 2HE 74

zas
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MPU
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Main PCB

Main PCB % 7|3 TOP

W) #F#3471719 Main PCBS MPU % ¥ 7]7153%9] 7|4 =49

A AZEY 0] T4

Calibration
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///
/
/ :
7
Log-in Main Meny Test info Test ‘ Result
«calibration Hay ot ‘
o-id identification ——————jn ftest —d|  insert patient info i "_sfsa;ai‘:““ — test result
setting tart test ‘
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Setting Option
N\
¥ date setting
oid registration
— lume control
option
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7h &4 AZE o= Linux 7199 0S¢ QTH59 FHE 7o =
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1. =5/=A el A& AAE A Hyr] AA

4 == P I B

A, A Aol JMedt HA 239 EFY e SMART readers A43te] 7|y E
AgtelA Z2a9s HA gt A&t

I

o #ld 7 74

D g7 ZA: delg= Aadoeyn HAAador RE A% FaEe
2) Reference kit: 219719 A = FA= 9 A&

3) Touch pen

4) Adaptor 2 HY Aok

5) AHE i

SMART Reader Reference Kit

AC/DC Adaptor Power Cable
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6) 4 procedure
- 71E dufo] 2o <14¥ QR code Ei= Barcode® 2273k kit name AH& 2149
- Lot & 3 cut-off A5l st 7 EANE HA=3A .

QRCode | [ Kitname [TQREE=H Strip | Result
- Read | " 3c Loadin; g il Displa
Fy ¥

| v Thermal
Camera Lot, cut off __ Printer I
—{ usBrs |
]

(54 A=99 245]

7 AE H2E 9 Axnshd
~ A3} print 7Fedta AAEte] USBE £2 4% <.

u Test Result n

Date 2017.02.8

Sample 1D Kit Name Porkdetection kit
Sample Name U|EE Lot Number AHO0O01
Strip 1 ‘ Strip 2 . .
Results -
Articie Result Ratio Article Result Ratio &
Param2 Negative 0.2 Param2 Positive 178 ‘
-
( » Sha S Towt

p =SAE BAS ¢

1. Colloidal gold probe | %+

- Colloidal gold®] Az Frensel ®H el wel sodium citrate & 242 53] 20, 40,
60 nme| gold particles A|Z3dlo] ARENH o2 particle size?} THAS

- gold-antibody conjugate®] Eo17}= A9 3} HE5S 18lste] 40nm gold

particles 7)EJdtel] Al &3l= oz AAI
h i
d

< 40nm = < B0nm >

[AFo) AFL3F FUHx=YAY TEM imagel]

rob
rﬁ

7B AAE At AR H A3
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2. Gold-antibody conjugate A%
eI BEAI A AT E8/E
o 0,1, 2, 3, 4, bug P 30% & wraf
3lo] gold particle] 5
Al A w2 4ug/mL

2 2B8-31% gold €9 1mL
5 2 10% NaCl< 100ul %7}
o131 th. golddl conjugationS $138] FEI =& /=

S
po

o

frt

_I 0

¢

ot

0 1 2 3 4 5 (EH2): ug/mb)
[Gold—-antibody conjugationS 3t titration]

3. Yol AZZ A~ wHgel Az
A mdetE ES/EA Soldel Ao AXNFE AHetr] A4 05me/mL,
Img/mL, 2mg/mL, 3mg/mlL 12]31 4mg/mL T%=E lul/cmz ¥F3Fo] 37ToA 14
L AZAZ F PBSe 10% =50 23E ARE A&ste] AAAe W& vust
o A3ttt 2, 3, dug/mL 37FA] sl A 2 Zol7t §lo] H2HS FH S 2mg/mL
2 dAste 5 715 HA3 A Abgshs AL

o

Control line

Test line

4ug 3ug 2ug lug 0.5ug

[(FEH 28 FAF 23]

4. Sample Pad AA 8271 43}
AEFe] d&s Aot pH 24 & WY 7|eS st ASFHE dAY Ao x4
S 0.1% Tween20S X3 50mM phosphate buffer(PB)¢] pHell w& H A A

A

(o]
g 2

v
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Atk pH 60, 7.2, 809 PBE MZd=e] Aeld §F 37T=M A 340 Ax F &<
sholvh. pH 7.2 PBelA @/ fapdde] 7HE $2 AdE pdste] 55 7| EA %] AL

o7z A4

5 =5/=A 74/‘}7]‘54 A AF A

. gold-antibody ZTr Aol A, A AAE =271 AlgS F8 &4
HAA FxHow 9*]'11]? ?]E— A Z3ke] PBS Wy o] =8 5%, 10%, 15%E spiking 5} ¢]
ghdst Ay 5%70A] HEg Zle= gl

EE]

, _— - 2B8-31 4| AR
Gold-Antibody conjugation ~ 4ug EH: 1ml gold Lo

1. ZARE =H

- 2B8-28 =i AF2

- 2mg/ml 5&, lul/em B3
degel g ENZEN &S
2.0=s =H

- Anti-mouse IgG AHS
-0.8mg/ml 5&, lul/fem B3

Sample Pad T 2| B{qj Phosphate buffer(containing 0.1% tween20, pH7.2)

[¢AF B 4]
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AF T =F8E I AFHAAE A AAF 71ES H7t
CCcD
close path ‘
ocular
HIIZEH HE&EEH
g T s
color LED Source
N |
power ‘ | I Beam solit
control ‘ \
f - focusing objective

ZHABZEL HHE0] =28 5 WIIZS WUXND 0K D B0 H2UD} sy 222 E0| 22
BliE HEZH S

CEHAEZEO HHE0 FHOB B HEO EHAD ZEEF0 0E.

B E EZASTE B ZES

=

[FhHlet 25 A2 AA]
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Epi-Fluorescence

Microscope . Epi-Fluorescence
Lamphouse

Observation
Tubes

filtars

Microscope
Circuit

i . m

. Tunz::e g
Fiauhe 1 Lamphbuse

N bearmzplitting
roirror

specimen

ard
BREHTE
n

Nikon #0|% FZE

[ZFtel g} +& o3 =]

Figure 2. Excitation (left) and emission (right) spectrp
{green), Cy3 (red) and Cy5 (purple). Peak heights were n
after the spectra

of Cy2
prmalized
M-series
spectrofluorometer system from Photon Technology International,
Inc.

were obtained with an

Excitation Peak Emission Peak
Fluorophore
(nm) {nm)

Cyanine, Cy2
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Color

Power LED AHE &

¥

100
—
§ B0 4
-
lﬁ —Royal Blue
§ —
60 o
(-8 — RN
= Amber
m
2
'g 40 4 = Red-Orange
(-3 — R
g —Fhoto Red
¥ 20
0 =
380 430 480 530 580 630 680 730 780

wavelength (nm)

=]
YRz
I'_PJ[-EIIR[% '—:f:]JIL'I:/—’J&I[I'I'Dﬂ-'IfI-Gl-
%

31 4mm
[134n]
ADRETABLE A FROM 470+ et

YIG0mm
[ain]

[LED Light Sourcel

HICI2 e

CCD

ocular
«2H2HHEE ¢ focusing objective X ocular
HICI2 B8 : VideotHEE2 CCD Camera® Monitor® 3 I\ M HI#ELICH
(CCD Camera® Monitor® 271 Bl#ZHe 22X S&LICH MonitorS 1=
ZHES 24 0|2 B ASHLE CCO Camera= CCD &4 48 JEJI|E
EAIBLICH
ZE U8 roae Monitor Size
Format 9 12" 14" 15" 1 0" 2
14" 72X 762X 790X 85.0X 960X 127X 1716X
e 318X BO.7X 550X B3.0X T20X 846X 11418
. o 12 286X | 38AX | 450X | 4BOX | 540X | BISX | 87X
focusing objective }
A 20.8% 2T T 3204 34.0% 390X 46 2% B23X

HtFA @ CcCDe 238 I A

Tia—— ORI E (Eyepiece) SEHY
\ (EOLY: 20mm)
/ | ROV Feld of View 2 @@ )
I > "ﬁ ‘l

P WIERI COD Camern AHE M
‘ P | Monitor 252 #191

, - e U3RIR CCD Camera AHE A
\ / Manitor 2080 B9

[CCD W& A4 7IE#]
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Cortex-M4 A2l 14l MCUE Ag3kel, Ael&wr} 2ob AN Aelzh shssheh 4
HEAE 9% LEDE EASte] tjm el Agatgon, i RICE A48 & xS 9
3ol 32768kHz 24l olEl & FH3hgrh. obel Tyel A B kst 2ol AAAh

ADS1271
o 10062

>—IT 1| aNP  vREFP E’rﬁ/\fw
T 14 "
Differential Iwnpr— n

5

F 10pF —— 0.14F

Inputs =
)jLEAINN VREFNZ’H

= 100pF

IE AGND DGND %

I

15V WE AVDD  DVDD ETL—L—“'BV‘D”V'"
0.14F =2 10uF 104F == 0.1uF
i T A " .

= 500

= = = = 2TMHz
>—E MODE  CLK H Clock
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e to
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DVDD > 6 | FORMAT 61K [i1}——\W—
ar GND
s SYNG/ DROV/ S0
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5002 500
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Figure 68. Basic Connection Drawing
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ADC+= 24bit delta-sigma Analog to Digital ConverterS A&
o, 9 age] e}
2] 5o Noise Filter 3] 25 A}-&3}o] S/NH| S 7|48}

WH3lo] 7153 ADSI271 AAE A48
199 ADCE A A sk 1L

shol #ahsol
A= RS 7

Vref=Vrefp-vrefn ; max 2.5V

[ADC 3] =]
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=4 ¥ (auto) 0x02 0xFF 0x01 0x02 0x03
< 2% 2 (manual) 0x02 0xF0 0x01 0xF3 0x03
o Rl
0x00~ ~
7hd 0x02 0x20 0x2270x25 0x03
0x03
R . STX"DATA
2= Free Scale 0x02 0x30 0x00™0xff 0x03
SUM
Lamp¥@# On/Off 0x02 0x40 0x00/0x01 0x43 0x03
AALR A On/Off 0x02 0x50 0x01 0x53 0x03
CMD ERR 0x02 0xFO 0x00 0xF2 0x03
DATA OutOfRange
o ¢ #& 0x02 0xFO 0x01 0xF3 0x03
ERR
Check sum ERR 0x02 0xFO 0x02 0xF4 0x03a
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immuno strip sensor®] &S Y dvfsiar gl

- REY AT A%HA S we ﬁxﬂ*é%%(%%%‘ﬂ]%ﬂ 57k % GDP 57
& 63002 AAskel AA THRAHEF AFRE 0130 /| FoE 121200 G5 9o

L& 2019»#01]L 272020 ol Aow x_mo}j 9] o
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1) Ak st wak
O QoA JIEEa v =FHEIIEY
- Neogen A}2] ReVeal Ruminant A%
* Al 574 (Spemﬁcaﬂon)
. Sen81t1V1ty(7 %) 1 1% in feed and feed Supplements
- Test time(A] & 7\]7J) . Extraction boling step: 10min
Test strip development: 10min
- Storage Temperature(A &%) : Room Temperature (18-307C)
- Tests per kit(gF 71EF ~EF 7l5) & 2571
- Approvals( <! +%4) : AOAC-RI010405

e otejet 2.

Jim

(B)

]_ Fead sl |

Negafive

Positive
I

- Tanaka A}2] Easy to use Pork Detection Kit A&
* Al 54 (Specification)
- Test time(Al 8 AlZH) @ 158
- Detection limit(d < 3+%) : 0.1%(meat), 0.005%(Raw meat)
- o] A|EL o] Holo] HEF7}¢l Y-H. Peggy Hsieh(Florida state university)®t &% <
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extraction liquid
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- | &

Shake well i Just SOQ
J
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1
= <

10 minutes later

[Easy to use Pork Detection Kit(Tanaka) #| &< =24 X]

- Xema AF2] Pork Test Kit A3
* A% 54 (Specification)
- Test time(Al @ AlZF) @ 103
- Storage(A & &%) : 2-25T
- Strips per kit(3+ 71EQ 2EF 7)) 1 57
B AEE fo desE T oAEF A =gk ARG,

| INTERPRETATION OF THE RESULTS
Test is considered POSITIVE if TWO colored lines appear
in the test zone.

Test is considered NEGATIVE if only ONE colored line
is clearly visible.

If NO colored line is formed, the test is INVALID.
Try to repeat it with another test strip, check the correct

specimen handling and test procedure, expiry date and
storage conditions.

[Pork Test Kit(Xema) A ¥ 2 Z A =]
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