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O] dE &l ELISAS| OO U= 7HEnt WS Sh&eL|Ch YD A0 /3
EME ELISAE Sof HdELCE 4 MEQ /¥ sZ& FTLS7| 28 #E3M
Curve)E ZdgfL|Ct

A 10X ELISA Wash Buffer 10X ELISA M| & H{ I

B ELISA Dilution Buffer 9|4 H

C  Whey Antigen (lyophilized) SEUxE /8 <&

D  Anti-Whey Antibody (lyophilized) SEURE <-5H <A

E Secondary Antibody (lyophilized) SEUxE 2% A

F TMB Substrate T™MB 7|E

G  Stop Solution ESIN R

Strip tubes (8-well)

Snap-top microcentrifuge tubes
Homogenization pestles with tubes
15 mL conical tubes

Transfer pipets
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MX HE FH|
1. 10x ELISA MH 2t=HAE ZF 180mL 50 €10 & HE&UCH

2. 10 J1E0tCt 18mL &2 H|HE LHEESLICE H|ZH0| “Wash Buffer’Z &i|0|&& X & LTt

AH
=

2 HH Z|

MY

1. 250mL H|FH/EEAF0|A 150mL SFF0| 7mL ELISA 3|4 2tF5H[B)S M TtL|CL
2. 1EtA S S|MH 13mLE A2 H|H 10700 E&LICH “food Dilution Buffer"2 B 7|gfL|CL
3. 1EHAHQ MM 1mLE AMEZ7| 52 10700 €1 “Standard Curve Buffer”

4, CI2 CHAE Q8 LIHX| ELISA 3|A t=oR)E EatstL|Ch

—lo

BE JME 2|8t Whey Antigen EH|

1. ELISA 3|M QAxMEE B) 7mL & 15mL ILIZREZ LZUCH “Antigen’O|2t1

E7|gHCk

3. X3HE B2 0.25mLQR50ul)E 1 ¥ ol ILIZEE CHA| 74 B0 & MSL|CH

4. AdE2|7] FE 10700 "Whey Antigen”O|2t11 EZ[St1 20 FH|SH 842 200ul ¥

1Xp 24X =H|

1. ELISA 3M HHEHEE B) 7mL € 15mL ZLZFEON Z1 “Primary Antibody”2til

HE7|gL

2. SEURE 1 & FH(FE D)2l HOIROM FES ZHAEA MASHL 1 1489
EHOAM 2% 05mL o ELSA 34 ftzde 27 EELICL EZe 1 HOES
FEEA 229 AgUCh

3. M=zt 1A S 258 ILIZRE Al &2 = & HSLICL

-|0

IN
o

MEZ|7] 2 10709 “Primary Antibody"2 HE7|St11 700ul ¥ LHe EF&L|CH
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2 X g =H|

. AlSE
A

SO ZHIZLIC)

1. ELISA 3| HE(FE B) 7mL

E7|gLC}

2. SEUXRE 2
EHOM 2 05mL 2| ELISA
EEHA 250 H&LUCH

3. M=e3h=l 2k &4 REE ILZEE

€ 15mL ILZEE

A SH(EE pol Ho|ZHM FEES ZHAEA MASI 1 # apge

Bl Qlxole 274 ChAL|CH A4S B Hio|¢2

=S

2o CHA F2 & B ASLth

4, |MEZ|7] 52 10710 “Secondary Antibody"2 E7|5t1 700ul ¥ LbH EH&LICEH

1. TMB Substrate (2 F) 700uL & 10 7jje| &

E7|gHCt

2. BX|YU(Stop Solution) (FE

E7|gHCk

BEI

13 mL Food Dilution Buffer

Food Sample for analysis

¢ 15 mL conical tube

3 microcentrifuge tubes

1 tube with pestle (for solid foods)

2E I
* One 8-well strip and one 4-well strip

x 0| EMo| A2 mexol 2xoz

= —

G) 700uL ¥ 10 72| ¥d&EE|7| FE LiH

AMEF7] EH LpE Y3 “Substrate’2t

210 "Stop"2til
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¢ 18 mL Wash Buffer

¢ 1 mL Standard Curve Buffer

« 200 yL Whey Antigen

e 700 pL Primary Antibody

« 700 pL Secondary Antibody

e 700 pL Substrate
« 700 pL Stop Solution
. Oro[=22 mEl, oo g

|
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.l H|7

- HojH E}

ZE Il

e AEEHQ o= =23
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1. r
S ADD
A 450 pL Dilution
Buffer
FOR SOLID SAMPLES

Ui (_\

COMBINE
0.1 g Food Sample
500 pL Dilution buffer

. /e m'

ADD
5 L Food Sample
10 mL Dilution buffer

é MASH

a
e
A

FOR LIQUID SAMPLES
|

3,

)

ADD
5 pL Food Sample
10 mL Dilution buffer

a
S
2
A

50pL 50 pL 50 pL

/\/\/\
EERA

10°  10°

10°

1. 15mL |§EO| 7tIM2 A&l 0|2 HI 3749 dd&Ee”7| REO= 44 A, "B, "C'E
HI|SL(CE
2. MEE 3|MHI 450uLE 44| A&7 FEO &L
3. MEB0| Yxztp
A, 15mL HE FEO0| MZ 5ullt 10mL MEE IAHHE 40 1x10° 34U S U=
1 E MAELCH O3 HEZ S8R apgez oL
4. MEO0| nxzt
A HHEE7] FEO 01g ABMES 41 MEE IAHIH 500uLE E&LICHL
B. E2fAE C(pestle)2 0|80 &AM 27ZLICL
C. 2% HE 8% 5ulet HEE SIMHI 10mLE 15mL FEO| 0 1x10° 34N
2 =1 B As4C
5. AFE MEQ tHAE sko| MU FH|FLICEL 1x10° SAME A2 B[S FEOAM
50uLE "B"®FEO| F&LICL 1x10* SAHME "B"FEMAM 50uLE "C"/REO E&LCt Cf
Al RE'COIM 50uLE RE'D"O| €1 E Hd&LCh
6. ZE IE s=™SLIC
Table 2: Food Product Dilutions and Concentrations
Well A B C D
Concentration 1:103 1:104 1:10° 1:108
Dilution Food sample dilution | 50 L of 1:103(A) 50 pL of 1:104(B) 50 pL of 1:105(C)
prepared in sample + 450 pL sample + 450 pL sample + 450 L
step3ord food dilution buffer | food dilution buffer | food dilution buffer
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O] Z=E0ME whey proteing HIHet 1:3 H|G2 3|4510] 8712 & s=& =4 &UCh 1
A

LM oM E AlFE MED 2#E S MES 7HX|1L ELISAE AU Ch

—

. your 8-wel -well strips. . L Standard Curve Buffer to wells 2-8. . 1l ey Antigen.
1. LABEL your s-well & d-wellstr 2. ADD 100 pL Standard Curve Buffer to wells 28. 3. // ADD 150 i Whey Anti

ASivivawg ASiviviwi
12345678 ABCD 2 34 5¢6 178 1
&, piper # to#2. MIX TRANREER 5ok oo 2 T REMOVE 50 p from well #5.
ET S04 from #1 to #2. MIX. MIX and continue through well #8. 6. R
MY YN -

- iSisSiSiSisaS SISiS] LA iviSiSiSiSivaAsisivis) W@ﬁ%@

23456178

7. ADD 100 pL diluted food samples. e »  INCUBATE 5 min. at room temperature.
—

A B CD 12345678 ABCD

i
0:
11}
M
=

BEZE ZM(Standard Curve)2} S|MEI 2

*

B0 82 OAHEE AL 870 welld 712 2EZM = 1~8 AME HL 474 well 2

HEZE 34 2= (Standard Curve Buffer) 100uLE 2~8 €0 E&LICE

rio

9 S

rr

SEge W (Whey antigen solution) 150uLE 19 o] E&Lct o] &

10ug/mIZ H|SEL|Ct

1O 28 E= 50ulrg mEez F71F floifz 52| Y= mEEES 50 H5LCh

o

AHEet mEEez 9 EE Zh O Xt = F-LCH 8B AWK HAHoR IY
2 LICt OF2f Table 3 2t Z0| 3|4 522 HA EUCH

gt oM 50uLE MAHgLIC

7t Ho| 3ME AE MEA~D) =ME DE HI|SH ¥RE AATX| 22t 100uL¥ 4
SHC O skt 22 HE2 AZ) 44 LHES uANsiH MES daLIth

5wt A20|M Hjetct 7|CiEl= S 1~8H ARSZE A4St Table 30 7|5

Table 3: Standard Dilutions and Concentrations

Well 1 2 3 4 5 6 7 8
Dilution 1:3 19 1:27 1:81 1:243 1:729 1:2187
Dilution 150 pL of 50 pL of 50 pL of 50 pL of 50 pL of 50 pL of 50 pL of 50 pL of
Procedure whey well 1into | well 2into | well 3into | well4into | well Sinto | well 6into | well 7 into

antigen 100 pL 100 pL 100 pL 100 pL 100 pL 100 pL 100 pL
standard standard standard standard | standard | standard | standard
curve buffer |curve buffer | curve buffer | curve buffer | curve buffer |curve buffer | curve buffer

Concentration 10 pg/mL

ol E42| AHS mSHOl EXo=0t ALRE 0|0} &0 el EDVOTEK, Inc. of Y&Lch



9.

INVERT onto paper towels.

lO, ADD wash buffer to each well.
ASiiviviviwivas]

12 3 4 5867 & AB @D

12.

REPEAT steps 10 & 11.

9. ME HMHE <ol 2EEES HO|HEIE 2o FR =HLICH 453 AERE EC#
FLEELCE H2 Ho|HEHE2 HELCL

10. LTS A28 MA 2b=W(Wash Buffer)& 2+ 0| Aol 7t5& HE(CH2F~200ul)2
2&LICH €z FH 20 S07HX| RFE=E FolgtL|Ct

11. J3AC04LE Hfjo|m{ELE 9|0 CHA| FED M4 8HS Ho{HLCH

12. 10~11H 0¥ o H o FdlstL|C}
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13.

ADD 50 L primary antibody. 14, INCUBATE at roomtemp. 1S. INVERTand 1.6,  ADD 50 L secondary antibody.

WASH twice.

12345678 ABCD 123405678 ABCD 123456178 ABCD

17, INCUBATE at room !emp. 18. InvERTand 19,  ADD 50 pL substrate. / 20. ADD 50 stop solution. y

WASH twice.

12345678 ABCD 172345678 ABCD 1234 5678 ABCD

13.

14. &
15.

16.

17.

18.

21. DOCUMENT results. 22. PROCEED to Module lll-A.

TOvUYYY YIVE

MZL ODj=HES AH8s 1 At X H(Primary Antibody Solution)& 50ul 4 Zt of
gL

HO|HEHEO| FEL &4 AU HO{HYLICL 10~12H PSS BEstA 23 MAZLCH

MEL DmEocz 2 Xt A 2USecondary Antibody Solution)& 50ul X ZF of
2&LICH

H20(M 522t et ct

—

HO|HEHEO| FEL &4 AU HO{HYLICL 10~12H IHYS EBEstA 23 MAZLCH

7| & (Substrate) F7}5}7|

19.

Oro|32 mmE A2 TMB Substrate® 50ul® ZE o E&LCH A B oA
Lot mtetAfo| LM (2-58), TS 20/ THAZ dojZfLCt.

FO|. ZAHSS & =Lt =2 Yo t2AH ZIFEIL|CE TMB substrate® Z=7HE o=

20.

21.

ME22 m3Eg AMEsto] ZF OtCh 50uLe| FX|A(Stop Solution)g E1 7HEA FE

HA Aguch

hal=}

i

7tHEL FHE S22 ZitsS AT HELth
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Zt go| My TS| SEEE FEHoR ZFPSHE sTHE AM8SHO FFY = JsUCT
O] ELISAOIM 8K9o| #x7| sEx& otL} L2 TMB EXt7I MSIE|=XE ZFeL|Ct AStE
TMBE Lzt Ado=z |0 O B2 HE ZotA FLUCL mety e 522 871 Ao U
= MES| MT(color intensity)E ZHE5I0] 8 =Tt S& A0|Q] HAE & = JU&LLCE Of
HAE BE M WHPAMoE HYHELCE d2(aLM BEE M WHAS AMRSH0] AEo| |
o 2 sE FHE = UdsULC

1. 87iel BFE I wel)of CHE H 3|M Zint @8 A s & ALkl ot

A HYEZL AZIE AFHO| JPEGRE METL|CL
B. HAEHOA Image) ZZI1WES HL|C},

C. File -> Open 22 O|Z3s}0] O|O|X|E GL|C}
D. Image -> Type -> 32 bit 2 O|SgfL|LCt.

E. Edit -> Invert 2 O|SgtL|C}.

F. Analyze -> Set Measurements 0| & 2 “mean gray value"sS M EHStL|CE,
Fo|: C|x|™ o[oiX[ojAM Z} = o= AEMKMZI 0)oilM SAMEICH M7|) Helel FE E= A
o A|7| 2to] ASLICh Image JOIA O] Zt2 3|MZH(Grey value)2tn EL|C "a 2[4 22 M

Bl BE S|4 ZE LBk B T £2 Lol AMELILL
REMISH MM Che2E Ofg YT Ol JHs B L

http://rsb.info.nih.gov/ij/download.html

G #¥ MY =7& dEstn #elo = @S JAELCH

_|_

St=H| AFQE.' LICh, L& ZiH2hs 2o 7HEAtE| Z¥E A5 +

O
U710 o] B2 MM HEC= 42t A d2l= Aol FSLICh

H. Analyze -> Measure2 0|&5t11 Z & (results)O| LIEHE LIC} “mean gray value”oj| Cf
o ZIHE otz ®O| 7|ELCH

. ZIt O|O|X|2 CHA| SO}7}D OFRAL} F|HEZ C12 WE 0|53t ZE o
CHol ghsefLCt.

J. OE B "d 2[MZf(Mean Gray Value)2t |78 ECHHEAE ST (Whey Protein

Concentration)g 7| EgtL|Ct.
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Table 4: Calecvlations For the Standard Curve
and Diluted Food Samples
Well Dilution Mean Gray Whey Protein
Value Concentration ( pg/mL)

1 1:1 10

2 1:3

3 1:9

4 1:27

5 1:81

6 1:243

7 1:729

8 1:2187

A 1:10°

B 1:10*

C 1:10°

D 1:106

2. #F 48 GhELCh

A
L C.

2t BF 50 ofg ¥7

Uy |uEUY

C. Mol L-AS ALtsto] HEL Tt
Hx: 2O FMBUCL 0] Ao JTE ZIt ol HES BF S
4 )
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@
= 10
100 §
90
80
0 5 10 15 20 25
Whey Protein Concentration (pg/mL)
Figure 4: Plotting a Standard Curve.
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Figure 5: Determining a Protein Concentration.
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A B C D

Table 4: Calculations for the Standard Curve
and Diluted Food Samples
Well Dilution Mean Gray Whey Protein
Value Conc. (ug/mL)
1 11 177.84 10.0000
2 i3 162.645 3.3333
3 1.9 160.823 11111
4 1:27 149.56 0.3704
5 1:81 145.953 0.1235
6 1:243 144.029 0.0412
7 1:729 142.504 0.0137
8 1:2187 135.357 0.0046
A 1:103 199.33 Unknown
B 1:104 164.01 Unknown
C 1:105 134.667 Unknown
D 1:106 129.667 Unknown
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Below is the scatter plot graph and logarithmic best-fit line created in step 2.

200
190
180

170

/,
160

y = 4.8988In(x) + 159.9

150 -

Mean Pixel Intensity

140

130

120

110

100 T T T T ]
0.0000  2.0000  4.0000 6.0000 8.0000  10.0000 12.0000

Whey Protein Concentration (pg/mL)

For step 3 only the food dilution in well B (mean grey value of 164.01) fell within the range of the standard curve.
This was used to calculate the whey concentration using the best-fit line equation.

Equation of the line: y = 4.8988 In(x) + 159.9
y represents the mean gray scale value
x represents the whey concentration

Solving for x: 164.01 = 4.8988 In(x) + 159.9
4.11 = 4.8988 In(x)
0.8389 = In(x)
e(0.8389) = e|n(X)
2.3138 =X

Finally, in step 4, the original dilution factor (1:10%) is converted into a decimal (0.0001). The x value from

above (2.314) is then divided by this number to calculate the original concentration of whey in the food sample:
2.3138/0.0001 = 23,138 pg/mL.
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