J. Korean Soc. Food Sci. Nutr.
27(6), 1152 ~1159(1998)

FHAFFFHEI A

Biotin?] 2M2 QI8t SAMAZHE(ELISA)Q| syt

Development of Enzyme-Linked Immunosorbent Assay for
Rapid and Sensitive Analysis of Biotin

Kyung-Ae Lee', Dong-Hwa Shon and Young-Tae Ko*

Korea Food Research Institute, Seongnam 463-420, Korea
*Dept. of Food and Nutrition, Duksung Women's University, Seoul 132-714, Korea

Abstract

In order to develop more rapid and reproducible analysis of biotin known as vitamin H, attempts
were made to establish the condition for enzyme-linked immunosorbent assay(ELISA) compared
with traditional microbiological assay(MBA). Antibiotin and antiserum were obtained from the immunized
rabbits injected with emulsion of biotin—-KLH conjugate and Freund's adjuvant. The antiserum showed
cross—reactivity on biocytin, a derivative of biotin, which is converted to biotin in intestine, at the
rate of 177%(median. inhibitory concentration(ICs)=12.58ppb), but not on other derivatives such as
desthiobiotin, diaminobiotin and 2-imino-biotin. Specific antibody for biotin was purified from the
antiserum through protein A column and desalting column. The conditions of competitive direct ELISA
(cdELISA) were established. Detection range of biotin concentration by cdELISA was 0.01~300ng/
ml(ppb). In the spike test with milk, fruit flake and pine~-carrot juice, the correlation coefficient between
two methods of MBA and ELISA was reliably consistent at the value of r=0.992. But detection of
biotin by microbiological assay(MBA) was rather restricted in range and nonspecific. Detection range
of biotin by MBA was 0.1~0.5ng/ml(ppb). It showed cross~reactivities on biocytin and desthiobiotin
at the rate of 80.1% and 66.7%, respectively. In conclusion, ELISA revealed a significant improvement
compared with MBA for the biotin detection in terms of sensitivity, detection range and cross—reactivity.
In addition, a variety of samples could be analyzed rapidly and conveniently at one time by using ELISA.
These results strongly suggest that the ELISA is very promising for the practical application to detect
biotin contents in a wide range of food stuffs.
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Fig. 1. Schematic procedure of cdELISA.
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Fig. 2. Production of antibiotin-antibodies after immu-

nized with biotin—-KILLH in three rabbits.
Arrows indicate each injection point.

Antibody production was determined by indirect
noncompetitive ELISA.
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Fig. 3. Cross reactivities and standard curve of biotin
and its various derivatives with the antibiotin-
antibodies by ELISA.

(a) Cross reactivity of ELISA

(b) Standard curve of ELISA

(c) Cross reactivity of MBA

(d) Standard curve of MBA
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Table 1. Comparisons of MBA and ELISA for biotin
determination in foods

Methods MBA ELISA
Reagents Lactobacillus antibody,
plantarum, microplates
media
Detection limit{ppb) 0.1 0.01
Time(hr.) 48 15
Cross  Biotin 10000.08)"  100(22.38)?
reactivity Biocytin 80.1(0.10) 177(12.58)
(%) Desthiobiotin 66.7(0.12) O(N.D.)
Diaminobiotin ~~ O(N.D.)®  0(N.D.)
2-Imminobiotin  0(N.D.) 0(N.D.)
Detection range(ppb) 0.1~05 0.01~300
D Conc. of biotin inhibiting 50% of
L. plantarum growth
X
Conc. of derivatives inhibiting 50% 100(ng/mi)
L. plantarum growth
Conc. of biotin inhibiting 50% of
c, = Streptavidin(or biotin-KLH) binding % 100(ng/mD)

Conc. of derivatives inhibiting 50%
of streptavidin(or biotin-KLH) binding
¥N.D. means not detected.
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Recovery rates of biotin(%)

Foods

(ng/g, ml) MBA ELISA MBA ELISA

0 32.2 359 1000 100.0

20 483 57.3 926 1025

Milk 200 . 226.7 219.5 973 93.0

2,000 2,806.1 2,612.3 1381 1283
. Ave.=109.3 Ave.=107.6

0 94 165 100.0 1000

20 186 285 63.2 780

Flake 200 164.3 1637 785 75.4
Ave.=70.8 Ave.=T76.7

0 8.6 152 100.0 100.0

) 20 19.7 25.3 68.9 71.8

Juice 200 - 1280 1514 614 703
Ave.=65.1 Ave.=71.1

“Biotin added to sample prior to extraction, “Mean of biotin detected
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Fig. 4. Correlation plot of biotin determination by MBA

versus ELISA.

H(ELISA)S o] 4-3}9] bioting BA)8lE A9 A%s)
3 A gste 7t EA ohEke] AR E EAE 5 ol
A1 Zo|u} 2L 8 59 bioting &A sl v o2 g4
g s AR A, oyl 49 AN E
SEE 4 o Aste g Al d - Rel ol w2

=&l d & olg ez 44"

<0]

ok
9

Biotin & ¥|e}9l HE 41438t 7H 31A 241 3)7]
9J3te] EA HEEA Y (enzyme-linked immunosorbent
assay; ELISA)<l &g F-Auke & 8|3t v.2} s}ic),
Keyhole limpet hemocyanin(KLH)-S carrier protein
2.2 3} biotin-KLH conjugate® A} %3} Freund's
adjuvant®} 54 E HE F E7] Hd3}e] dbio-
tin FBA L At o] FHFA-L AAWAA F-A3}
Al biotin®] #A41-& & biocytinell H8led 177%2]
AE-3-8-(50% 7 A a5 = 1C=12.58pph) & o2
™ desthiobiotin @ diamminobiotin, 2-iminobiotin %
2 ob 2 FEAl ol A& maE-g-o] dojibA] opel ol
Ao] =2 7oz velydr) o} 38 A& protein A col-
umn¥ Sephadex G-25 column2-2 A A s}ed 3} A7}
7} & Sbiotin FAE D) o] A E o] 83l 2A
Hell 9§+ A3 ELISA(competitive direct ELISA;
cdELISA)Z bioting ¥4 8t7] 918 271 3t
t}. Bioting] 73 & ¢]+ 0.01 ~300ng/ml(ppb) & H] L
Ay e & SHYE olden] AEEER
0.0Ing/mlZ w9 FA vebdch ELISAY] ¥4 234

v A& £ 9 (microbiological assay; MBA)3} v}
3}7] f)5te] Ao Hod Fellola 183 F2-T
o & FFool th3le] spike test® g A3, F 2t
ARBA 7L r=09922 "% EA deputeh 22
Eo] FAubl nlAE AR ALY A& =
0.1~0.5ng/ml(ppb) £ A H 97} v Agk=le] 9l
2 AE7E % 0.1ng/ml2 viad Yokl 3 biocytin
2)o]] desthiobiotin@} +¢] biotin 44 0] Y= FE Al
&A= 66.7%9] 2SS vetv}h 28 B2 EL-
ISAel #]3}e] bioting ¥4 3k= Zlo] 71&€2] P&
FAH el sl A& A= AE WY, 2Aakg
9 o8] 7EA el A 47 Bk oz} EAukye]
H3hT Al oheke] A 88 A BAE 5 3]
o F-ofl A FA 5] B o= B3] f-8-31A 244 &
UE ALE A=

N, fo o ki ajn

B ATE 1959 % At e AR
Ae] dFolr] dn] Aol FA=F

rak
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