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Detection of Peanuts in Commercially Processed Foods
by an Enzyme-Linked Fluorescent Immunoassay

Mi-Hye Kim, Hyun-Jung Kim, and Dong-Hwa Shon*
Korea Food Research Institute

Abstract In this study we analysed for peanuts in processed foods using an enzyme-linked fluorescent immunoassay
(ELFA), and compared the results with labeled ingredients. Crude peanut protein (CPP) was immunized into rabbits to
produce specific antibodies(Ab). A sandwich ELFA was established using anti-CPP Ab and Ab-horseradish peroxidase
(HRP) conjugate. The cross-reactivities of the Ab toward CPP, peanuts, almonds, soybeans, and walnuts were 100, 9.8,
1.1 x 102, 4.4 x 107, and 0%, respectively. The samples included 19 items consisting of biscuits, snacks, chocolates, and
so on. The results from the sandwich ELFA showed that peanuts were contained in 7 of the processed food items, among
which, 5 items were labeled as having peanuts present but 2 items were not. One of the 2 items that was peanut-detected
but unlabeled was a biscuit labeled to contain almonds and assayed to contain 2.1x10°% peanuts, which might have been
due to the weak cross-reactivity of the Ab toward almonds. The other item was a snack labeled to contain soybeans and
assayed to contain 0.098% peanuts, which might have been due to peanut cross-contamination during processing, since the cross-
reactivity of the Ab toward soybeans was very weak. These results suggest that ELFA is a good tool to detect peanuts in
processed foods, and allergens in certain processed foods should be labeled correctly.
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Phosphate buffered saline(PBS) with Tween 20(PBST), phosphate-
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citrate buffer (pH 5.0), 3,3.5,5-tetramethyl benzidine dihydrochloride
(TMB), horseradish peroxidase(HRP), goat anti-rabbit IgG-HRP
conjugate, Freund's adjuvant, carbonate-bicarbonate buffer 52
Sigma Chemical Co.(St. Louis, MO, USA)ZH-E], 3|44 &
3 E7lE AF 3kg® New Zealand Whitt & I AAFE
(Pyungtack, Korea)=7E] T-9)3td ARG-313iTt. ELFAS] 735 &%
microplates= NuncAFe] FluoroNunc™(#437796)(Roskilde, Denmark)S-
P4 microplate reader= LabsystemsA+2] Fluoroskan Ascent”™
(Washington, D.C., USAYS ARE-3lSith. 7HHAFAI S5 20061
9d Sl AFAIJAL AF F HIAF 7E, 2R 65, 22E U
FTE 3T, QURRAEE 1F, AR 1T, oll2TYlR® 1F, T
1952 FANE 3, Fusle] AP A8

& GFOoZHE o
3] GolH ™ wWF 7EE ether

AR SRR T 10000 pmel A 1A B9t e sk o
1M Dol AN 33 FRE thate] 4A7HEE T3

Atk o1F FANZs A DA CPP)S YR AEEA
HE F9S AUk FHlE CPPo EAFREE FRIsl] fl4)
Laemmli (140 we} #2] gele] =5 10%=3F SDS-PAGE
= AAlsisith

So[&Ae] it A AKX

Kim 5(15)¢] el wet SoldAE Aslslit. &, FHe
HALY(CPP) 500 ug?S Freund's complete adjuvant®} S
e B9 Tl IaAElh o]F 23 Ao R 431
F7Hg AT ©, o|wl= Freund's incomplete adjuvant
E ARSI vl "y dFY ¥, E7]9] 7 HHoZRE A
date] 4°ColA s WS & Q413EE](3,000 rppm, 20 min)3t
o FEHE et FEH 2R IA | FAE T-Gel™
Purification Kit (Pierce Co., Rockford, IL, USA)E ©]&-3}od A|
o] Aol wel &gk &, PBSOl| tiste] FAstsint.

HRP-&H| S&}2(HRP-Ab conjugate)?| M=

Tresca 5(16)2] WHS 373t HRP 2 mg¥} sodium periodate
214mgS FFF 1.1mLol|l &3A7IL F2olA 108 ¥k +
5mM sodium acetate buffer(pH 4.0)°14 3 FHAIATE 34
% 02M sodium carbonate buffer(pH 9.5)5 % 7}sle] HRP &<
9] pHE 9.022 &% tx 0.01 M sodium carbonate buffer(pH
9.0)0l tisted FA1ek JA&(8 mg IgG/mL) A 42 F 4
2o|A] 2A17F WESAIHTE ¥ES- F 0.1M sodium borohydride
100 uLE 71l 4°CollA 241759 REGAIZ F 3]573te] PBS
o thsted T2

ELFA(enzyme-linked fluorescent immunoassay)

Ao A7HE St HIAT 8ol 2|3k ELFA(non-
competitive indirect ELFA)E AAISIATE =, 3% microplate®]
HPdoZ ARE-3E CPPS coating buffer(0.1 M sodium carbonate
buffer, pH 9.0)°] 2 zg/mLE 3]418te] 7} welld 100 pL¥ 23
St 4°CollA 3= A X84 coatingdFSATE Washing buffer
(PBST)E 150 uL A 33] Mgk th, PBSTZ 1/3,0002 3|4k
anti-CPP antibodyZ 2+ welld 100 uL% W3 Aol 1A]7F uk
SAIZTE TA]l washing bufferZ 338 M2 ¥ 23} & (goat anti-

rabbit IgG antibody HRP conjugate, 1/3,000)5 Z} welld 100 L
A @3 A7 WESAIZ] o2, washing buffer® 33] A& sl
714 236 mM phenyl propionic acid/phosphate buffer pH 7.0,
HZF=7F 0.002% HA H,0 . H7He 7F welld 100 LA €L
IA1ZF 9ESA T 1M NaOH-glycine(1 M glycine/ 1 M NaOH)<
ZF welld 100 ulA o] W& FAAZ £, I microplate
reader2 320/405 nm(Ex./Em. 3ol 32 SAsA 7zt
A& F NS wells ARS-sEe] A48T

e 93 HEs A% YHoeEM =93] ELFA
(sandwich ELFA; sELFA)E AAISFSt) =, AAIg anti-CPP
antibody= coating buffer(0.1 M sodium carbonate buffer, pH 9.0)
o 2 ugmLZ A3k] Zb welld 100 LB EF3lo] 4°Co|A
St A X 6lo] coatingd} ST Washing buffer®  AF-8-3}o]
150 w12 33] A|Z3F U2, PBSTZ Z & 3|Xst A 8E 7}

wellZ 100 uLA P31 2-2ollA 1A1ZF vESAIZTE A2 5 23F
A= HRP-HA| B3E(1/1,0000S A, 147 vES &
AFSEAT 71488 A o]Fe] HAL §] ELFAS] #H9-¢ 2
o] 3t
xS e ME

SolgA7t Hgolele] AF@HAF 5ol st wksshe 4
EZ SELFAZ o] &3l ZAISIHTE 2 AFox] EoldHe] w
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FaE-8-8-(%) = (Cyy 5 of CPP/ Cy, o of food) x 100

7|04 Cy, 5= SELFAS] HFFX|(FI7t 28& YR AlR9
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LIEME 28t AEQ FX2|

AEE 1g¥8 Fet T PBS 10mLS 718F3L homogenizer(Ultra-
Turrax T125, IKA-Labortechnik, Staufen, Germany)E ©]-83}<]
13,500 rpmol| Al 122+ 53] #28}8EAth. Microcentrifugew 4
#}8k(Seoul, Korea)2] Micro 17TRES ©]-&3k¢d 10,000 rpm, 5&7F
AAEY F NS 3l o]2 PBSTE A3Hle 348t
o] ELFA ¥4 AR&3lt).
Zn gl &t
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2Rk o]E Fole BHF dYEACE BVY Ara hl(63kDa),
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Fig. 1. SDS-PAGE pattern of crude peanut protein(CPP). Electro-

phoresis was done on 10% acrylamide gel. Lane 1, molecular
weight marker; lane 2, CPP.
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Fig. 2. Reactivity of anti-CPP antibody toward nuts and legumes
determined by sELFA. Nut and legume samples were homogenized
with PBS buffer (10 : 1, v/w), centrifuged, and serially diluted
with PBST from 1 : 100.
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Table 1. Cross reactivity of the anti-CPP antibody toward nuts
and legumes as determined by sELFA

Compound Cpys (ng/ml) Reactivity (%)?
CPP 44 100
Peanut 450 9.8
Almond 400,000 1.1 x 107
Soybean 1,000,000 44 x10°
Walnut co 0

"The concentration of food which gives 28 of sandwich ELFA value
(FI at Ex.320/Em.405) in Fig. 2.
JReactivity toward food (%) = (Cj, .5 of CPP/ Cyy 55 of food) x 100
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Fig. 3. Standard curve of CPP by sELFA.
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Table 2. Concentration of peanuts in commercially processed foods determined by sELFA

Item Compan . . Assay Recovery”
Type of food code coge Y Labeled ingredient CPP (ugle) peantt” (mgle) (%) % )ry2
Snack 1 A peanut 8% 4,600+55 45 4.5 56.3
2 B peanut cream (peanut)” 390+6.4 3.8 0.38 -
3 B peanut cream (peanut), margarin (soybean) 1,400+26 13.7 1.37 -
4 B milk powder (milk, soybean) 100£0.7 0.98 0.098 -
5 C soy sauce powder (soybean, wheat) N.D.Y N.D. N.D. -
6 D gratin seasoning 4.6% (milk, soybean, wheat) N.D. N.D. N.D. -
Biscuit 7 E lecithin (soybean), almond 1.3% 2.1 £0.006 0.021 0.0021 -
8 E shortening (soybean) N.D. N.D. N.D. -
9 E shortening (soybean) N.D. N.D. N.D. -
10 E shortening (soybean) N.D. N.D. N.D. -
11 E black soybean powder 0.2% N.D. N.D. N.D. -
12 E - N.D. N.D. N.D. -
13 F - N.D. N.D. N.D. -
Processed chocolate 14 E emulsifier (soybean) N.D. N.D. N.D. -
15 E - N.D. N.D. N.D. -
16 G peanut 21% 5,000£85 49 49 233
Dietary formula 17 A peanut oil 5.9+0.07 0.058 0.0058 -
Candy 18 E - N.D. N.D. N.D. -
Ice cream 19 E - N.D. N.D. N.D. -

YPeanut content was deduced from the result of CPP concentration: CPP corresponds to 9.8% (w/w) of peanut(Table 1).

f’(Peanut content assayed/peanut content labeled) x 100
JFood in parenthesis means the source of ingredient.
“N.D.: not detected
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