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Enzyme linked immunosorbent assay for quantitative detection of
Nisin based onmonoclonal antibody food

ZHANG Shi-wei*, FENG Rong-hu, WANG Shi-feng, LAl Xin-tian, YANG Guo-wu
(Shenzhen Academy of Metrology and Quality Inspection, Shenzhen 518102)

Abstract: Anenzyme linked immunosorbent assay (ELISA) for quantitative detection of nisin was established.Nisin
A coupled with bovine serum albumin (BSA) was used as antigen to prepare monoclonal antibody. The antibody could
combine with Nisin A and Nisin Z equally and did not combine with other polypeptide antibiotics. The assay exhibited
dynamic linear range for detection of Nisin from 0.05 ug/mL to 5.4 ug/mL (y = -0.12In (x)+ 0.385, R=0.98), ICs,was
0.49 ng/mL. The assay method could be applied in heat-processed products. The detection time for each sample was 60 min.
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1 MR5FEE
1.1 k7

FLEREIRE E A (Nisin A). ZLEAHKEZ
Z (Nisin Z) (HANDRAY 2~ 7). B ETM®W
(DMSO). MEEBEK*) i (TMB). R T £k
FIRBEBRATEER. HRTELYE (Sigma
2R, ERIAFAE~=55H4. BALB/c /MR A
MBI REFIHENW O ELISA REZ N A
RiREH RSEE [13].

1.2 X5

B #5 1 4 iMARK (BIORAD 2 7)),
EEOH. BERFREEENL
1.3 A&

131 FE#ERERE BRI &

EY 10mL 5mg/mL & B (OVA = BSA) &
%, IO 0.01mL BEER L 2h, B 0.01g &
EMS LR 2h FiEHT 24h, iIA 10mg Nisin
A &Kz 12h [5iE#T 48h,

132 FEEIKERERERES &

F PBS # & Nisin A 8{ Nisin A-BSA Z/R £
RE 2mg/mL, FIE AR % & £7 Quickantibody
ZRIRS, PMRKERAA%E 100ug/ R, 2
21 REFIEMERE, % 35 RERARMAN,
MEBME SN LREHIKGEEREBILR
FMETATE ', RAFBREERHELTEK 0,
1.3.3  EgtRiiRnTHl &

FRAAREHEEIIREN T EHERIRE R
L EEFRIC IR, % 0.3mg Ak EIIRIRIARS
0.1mol/L pH9.5 MR EREh & i . ANA 0.1mL
10mg/mL R EBEMFRRIELMEERE
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4°CRR R, MM 30 pl0.2mol/L BB EBER &K1k
B, EHRAgEER.
1.3.4 ELISA A%

AHEREEREOHINEN—. HREE
&80, Efh ELISA %14 96 RMFLREFLA 100 uL i&
% R FE Nsin A B, Nsin A-OVA €1#, 4°CiE & i3
", XBFELE, B200uL SBERESE 2% BSA
A9 PBST i&i& 37°CE il 2h, F L& H PBST iki%&
5BIATRE, MILRAIEE 4°CIRFFSILRMER,

[E]$% 3 % ELISA : BUE A SF MO FLAR = iR
1% 30min, FEANA 50l AR B M REARRRRR,
BMASO UL & REBFRNAEBRR, 37°C
KK 30min, fANTMB B&%, ¥ 37°CRRM
10 min J&, 0N 50 pl &IER&IE R, BESHRIY
450 nm &N IR S E{E.

1.3.5 ELISA ¥k 71

fFARS ELISA AiENiRi AN EHmER
EREMEZRHIRZR AL,

1.3.6 #HmATaE

E R AL T AERE:

(1)PBS #2ELiE, #REX 1g AHI&, fEH 8mL
0.01M PBS /& /i€ 2 BX 10min [ & & Z 10mL.
10000g & 2min, BV EFEEFN,; (2) &R
Bk, REL1g AEl&A, EA 4mL0. 1M H iR
FEIREL 10min, IM S LA TIRERZ pH Z
6.0 ~ 8.0, 0.0IMPBS A& Z 10mL, 100009 &
1D 2min, BLEFEZEFN,

TEHERSAZEUATAEALE: (1) B
gEaNiE, EAMESUMATHERPHZE
6.0 ~ 8.0, 10000g Z: 2min, Bl LFE#ZFN,
(2) PBS #%RiE. M 1M E&LshiAT# & pH
Z6.0~8.0, 0.0IMPBS1 : 1#%, 100009 =
1L 2min, BUEFRFN,

1.3.7 FAiEHRINE YR

W=EEHAF AES (KEREE) H Nisin A%
MZEZRE 5u9/g. 30ug/g. 200 ug/g. BL=HR
it (8451 H Nisin A JRIMZELIKE 10pg/mL.
60ug/mL. 400 pg/mL. F AR EILEIFH EN
E, TTERMEKE,

1.3.8 #El#AmMT
B BEREEMASEE TS, XREA
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100ug/mL, #EH#IRTREILZ, 100°CH#AE 0 min.
15 min. 20 min. 25min #1 30min, {EAXRHRE
SZHJ ELISA Bl /A& M B Bk E RS 8.

2 HER5TE
21 REEMEHENHE

BF Nisin A 992 FE 74 3510 Da, mEEE
AL ZRAEFAmM B AR HE, EZBAMNm
BIKH 2 F =475 7000 Da #7114 000 Dal3-14,
TF NG FMXRSFziE, ELAHFTREA Nisin
A #A Nisin A {BBXR BSA 25l &, S#FFEME
MW FELSAFENRFELEEEE, EH
MR REHEFNREFENREE ', Nisin
ABTREZMSIK, WRENEBIRREE—EMN
WMIBRMER, EARFZFEA Nisin A 1 Nisin
ABEBIOVARSEAEBHE. FTREKEESR
BANRIKBME, BT RS EZHETELISA
MMM ERNE 1R, BHiZMA Nisin A &%/
RARBMENRINKRE, THTFEEAMME
HlEBEEENKR, NRYELRE, XOMAES
h, BmMEIRESHEASRBENREZ, HP Nisin
A-BSA /Nisin A-OVA X R R /S EAE
REERE HEEEFFETREREHNFER
K, RRSHELTENEREHITEANRE K. &
MR REAEASRPEHEL FERESIUMERE, &
F Nisin A-BSA {EARBR R/ NRIFEITT— 1
BT ETIRTI %,

x1 TEREEMEHER ELISA &R

Table 1 ELISA result used various antigens and coating
antigens
%EE / SR i ICs (Xlg/mL)
Nisin A /Nisin A-OVA 80000 2.2
Nisin A/Nisin A 16000 36
Nisin A-BSA /Nisin A-OVA 1280000 960
Nisin A-BSA /Nisin A 320000 1.3

2.2 ELISA HiEREiL

E F Nisin A-BSA AR EFFIRBINER
PEHLURA Nisin A A E R, Fr#iaY ELISA 77
& 1Cso 4 0.49ug/mL. #REMHZILE 1, Z&KIEE
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ElA 0.05 pg/mL~ 5.4 ng/mL, Z&EEIRAERS
y=-0.12In (x) + 0.385, R2=0.98. {EREL
B ELISA it EM SR ERESR, ERW
=R 2R, 1zAE#EERIRA] Nisin A #1 Nisin Z,
Nisin A # Nisin Z Z 3 7 F 58 27 (M S &£ &,
Nisin A S E, ™ Nisin Z 2X11&E, BH
B mLIEARRRMFIMZBERE R A
iR 08, Eik, BRiemPEARMFEM
MZFLERBEIRE R R AT ERY, MEMNS
REMERIFTSRMAETTIE,
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1 FLERHEIKE ZHY ELISA TS ik
Fig. 1 Representative detection standard curves for nisin
in competitive ELISA

2.3 RILEEIEEE

LB AEREREAMAEHNEEZAN
By, BFRERGARNBOEEPH —RE
6.0 ~ 8.0 Z (8], E L&A PR PBS &Mk
fEAEmIZELR. AT, AR3AEFH, SHEH
PBS #RBLE {4 ma 9 FLBR SR IR B R R ML B 3E
BRI R, HREAET, FREREREPE
MR RPARERE, FESEXRERKHE
HMERER, FHMERERDHIER. EREK
FKMEES, EeFRARIEN, mEkREAsE
mp, IRBERERCLTERS, REFER
BREIVR FHAERMTINES. RIERK
H, AMRAHEMOARERAGERTINN, B
BRIENBBEELLTHERS, FitikAH
an ] B2 1T ELISA 24, EFiza&E R E,
AHE a7 R A3 MR AT B 2 SR MESE B |/ ME T
BREER, &7 EQNERERMRIEHERNR
ke 25504 0.5u9/g 1 0.05 pg/mL.




x2 SESMENERHRNREE
Table2 Cross-reactivity of antibody with various

polypeptide antibiotics
Ic ZX Ic xR
Rz Y REE  RE ¥ RREE
/ (ug/mL) / (ug/mL)
/% 1%
Nisin A 0.49 - Nisin Z 0.49 100%

EFEHEB >50 <10 SFEHRE >50 <10
FHER >50 <10 AGHEBEF >50 <10
HREEZA >50 <10 @IE8EF >50 <10

R3 AERFMEYKRE
Table 3 Results of recovery of this method

BEEHRE  FME ERE REHEGRE FHE ERE
REFHZE (wa/g) () LEAE  (pg/mb) (%)
5 42% 10 92%
PBS #RELE 30 23% B#Z 60 95%
200 15.2% 400 90%
5 84% 10 95%
ER iR ELE 30 87% PBS %L 60 92%
200 80% 400 91%

24 HINTXHEMN SR ER 0
AEsEkE R (Nisin) EARIFHARRBE
%, B EREIEPARELEER BLES
RATFRIEERBIBEER. WiETF pH=6.5 BIRKAE
44, 2 85°CERXE 15min 5, EMHRRKL
15%, HiaTF pH=3 HImEREF, 2 121°C 15min 5
EREREE 100% BIiEE, AFRELRTAR
HEM, ERMERZITINHEIEN SR,
B 2 BR, #Em22E 100°C 30min fn#ig, 2%ARE
MER| —ERERIKEE, BEERMNAREILE
80% WAL, BT ER LA TN T4 M.

80 1
75 T T T T
0 15 20 25 30
A1) (min)
2 AEIRAESE I FLER SEFKE R ELISA #RY
(=] g 2=

Fig.2 Comparison of heat-treated nisin by ELISA
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