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Research progress of immunoassay on the detection of triazine herbicides
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Abstract ; In the detection of triazine herbicides, the development of immunoassay has gotten more and more social attention and
it has been the research hotspots.In this study, several key steps of immunoassay on the determination of triazine herbicides
were introduced.These steps contained design and synthesis of hapten and artificial antigen, preparation of antibody and the
application of many kinds of immunoassay on the detection of triazine herbicides.Besides,the current problems and the prospect
of the field were also discussed.
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Table 1  Applications of monoclonal antibodies and polyclonal antibodies in immunoassay of triazine herbicides
15 PiikE R = RRBR IR B B (pg- L")
Qie Z et al'"”’ LU TIRES (TEES AL 0.66
Belkhamssa et al™’ B BRI (TS ORE 0.001
LV Zhi Qiang et al'*"! BT R [IEREIREH 1.97
Won-Bo Shim et al™?! U PR B 35 3

et Z kb PhBE G 0.04 +0.006

Sonia Herranz et al*"’ ET NN [ 0.11 £0.02
g 2 LR B2 (IEEEIAE S 2.34

Leif Bruun’ 7 R T RE LA =N 0.012~0.108
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3.1 HMgfERE S (RIA)

RIA 2 LDLiE 4 1% P2 H 25k it oo E dnicdi
JE BT, P AR DN BRI 038 S A A8 I 2 B ST 2k ok
v SR AT PR s R, DO S B AR b e i 4 AT
7o RAEIRAE SR W ARIC A6 BT 4Ry 2 B s
FRENT T PRSI BT AR A RIA A3 Mg WF9E 26
F 2k 7K 14 5% B8 B R B 3 s i [\ U ZR A 88.5% ~
107.5% , 3z 7K W] 7 87.4% ~110.9% , 156 B 1152 %5 7K
B RR R EE FR B A BT B BAT W HER M. B
RIA 450 55 P o L 2R B0 v L B AR AR X il 38y, fH 2 i
SR PR TSR ¥ G B DA Ab B, I b AR it 3
WEfaE, AR R R & T i AR B TSR, B
B AR CASHE = G B 751 P s A ] v F
3.2 mEEEH#(ELISA)

ELISA 72 H Air =B 58 f 28 PR e 46 I = ik 2
BRAEFIM BRI AR . ELISA 3% 09 JFUHUE R FH bR ic
PP BT R E AT e 928 I W, B G 58 N 1) v R
PERI R R S PE A MLES A — R, B R | A R
AL A B AN AH O BF 5T 25 82 5L, Huber
1985 A 37 T Bl R L R 1l e 38 2 Mk e B A AT
B, I AT T ARG & & . Bl , Goodrow fiff 5%
PR — BT 3 T = 8 255 w0 50 114 - B s B
Yol & BOWFSY , I 22 57 7 AG I ] 43 3 | P 3 v
FNR S = RS R BRI Y ELISA A& J5 vk, f [ |
EEELBERE S AN TN T E SRS
=W SR R ) 4 AT B9 BT &L 3 7] &. Eline P
Meulenberg' ™ 45 A T8 = 18 2 4 &5 57 19 25 45 5 1k
ELISA 348357 &5 0 FH TR BE ARG I, 4% SR 2 s B BH
PEZR T 10% ABBATER N 47 % 4 7T G & B E i gt
38 3] F4) S o ) R A ARG T A T B R A

T BBAF SR VR 2 SCHERAH AR R B T X 1448 ELISA
Jr IRt . Jasdeep Kaur ™ 045 /N3 4 J51 1 452
ALY AE TR T 2 A _E RS I BT R HE AT 2,4-D o Al
N ER 2 2 M58 5 ) HNO, F1 APTES &b, {di FH 1
WA S /ING AR I 2 A S B T A T R R
B T RAT R SE R RS E M . FHIZ O ARG K A
BB, IC, AR H G, Pk %) 0.02 ng-mL ™' £ P70
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ST — R IE A T W A RHE E AR A I e A PR a3
& ELISA , LIRS 4 g b g B R b e . &8 HPLC £y
WA IE AT, ELISA 25 58 RGCHTE & , (R o — S0 AE 5
A BT R R EE R ELSA A6 H |, T HPLC KA, Elena
V Yazynina*" 25 F1) FH B BH 85 1 5 FRL i S5 22 ] G 5
FHEAEF, S T B HL AR BT ELISA A& BT 4 e, K
R4 T ELISA {4 i B [a], {1 >k 60 min B4R
PUARZE G R & AR, 4555 5 T 8 min FI 5 min {47
AP, Rk R R FF 40 min, R LR
0.03 ng-mL™' ,7E 0.05~1 ng-mL ™" & [& Py & I 28 5 22
M 1.4% ~8.0% .

[IEs, [ P9 A5 F8 43 B BA @ s T ELISA e
PG I = R ER R I s, B R L =Sk
B B S5 R RRAE AR , S AE B 3 BN TR PR,
B R R i s UVA O = N NN TR =Sy A a1 ] )
R AL FN R FNPE B ER 1Y ELISA J7 7%, S IRy I BR
43814 1.0 0.5 F1 2.0 ng-mL™', XBZ2F2:5 %
ELISA 3555 5 % 7K A5 i - 4 b B R 8 1) & i b A7
TR, A5 Y AKORE v B AR i i I S A 2R P e [ R
0.05 ~ 5.00 ng - mL™', & 1K ¥ 4 FE i 0.018 ~
0.022 ng-mL ™" ; Bifi 7 ST A BERE & A Bl 7 HE 1) 43
B HII RE AT WF ST, kB s R TE [l 0.05 ~
5.00 ng-mL ™" AR M FR7E 0.018~0.024 ng-mL ™' Ji
FEI PN, 2R PEAH SC R r =0.9922 , ST SR 1] 4t
SEI ELISA J5 v X+ 4 v 1) ] R 7 T 4 B AT 0
ST, B B  0.04 g - kg ™', SEEG UEIIZ 7 %
B B 00 35 B FORS A R
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D CHRIE TR IC S B R T B R AT SR
P, B B SN B0 R 5 P N G )RR T —
RGBS G CREE R IR R 29 10~100 fi5, %7k
P bR e B A 5ok 25 2 PR 4 T, IRl A RE R
PEDE G, I H T R AE R SRS A, R R E 2655
BT ASCI 5 2 6 IR 52 B R 6 R Is & i 28t sm &
B A I BE A5, TlAS e 25 Wk BE—08 e B pl 48, i3 1T
FIER T A 24 58 B I M e . IR ARk tEAR SR
PCHURE AR I ml b, &R ML T 45 Fh G B o
eI E s, AR DT 78 LUTR JLFR - B (8] 595 28 Sl s
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5B (FQIA) SR s, BHET, T A 25 25 B 40 At 2E D ZE 1Y

Reimer 25 QT i 4 T 2 seRePuiAR, IF LI B
F (B0’ ) FER 7R R, R TRFTA KG9 7K B v i
FERLEEFR B, K B 2 (0.05 £0.03) ng-mL ™", 1C, 2k
(0.17 £0.08) ng-mL ™", H4& ST A XTI 224 5%
5 ELISA %, TRFIA FEAEME Foad 1 3 Boa
B, Chio 2E7 gt Sy 7 — A K6 I BT 45 H7 L 19 FPIA J7
KR 3 ng-mL ™ AHXIARAER 25 /N T 3% , 5
g VY B ) 38 X R S R 1% FiT 30% .
Schobel ™ PR FE /N % B 35 F FRETIA $ X0 7K b g
HLEEHEATREI , A6 Ykl CyS i Cy5.5 43 5ilknicdt
1A F RF I PE IO AT 2R W e b R, R I RR R
10 ng-mL™" 28 PEFE F 0.3~200.0 ng-mL™', Matveeva
SR 2 R A B A RE B N AR R 1 T S Bl R
a3, TR BR A7 0.15~0.20 ng-mL ™", 2k 47 FEl 30~
40 ng-mL™',
3.4 {EENEEHH(CLIA)

CLIA 3 2 fh2k ksl E Wy B Y6k R 5 58 4y
W AR SE A i g 57 A ke B — FhET B AR G 8 I 2
AR, B R AR e S SRR R, IR R
K RARICTEAR 25 2 P s PR I, 195 o 58 I
ZEHRE A ARTRN N K&, 108 i I T ke
Fe 225 il B v plT 23 DA TT I R AR 000 e 24 i vk B2 . 55 LAt
GRESTATIRAH LU, 122 7 325 FH 1 = 08 28 8% o 591 104 A% 100
EAEXT D AT 2 A 1 & RE R 5% . Samsonova 45
LA 5 FhPii iR &9 A IR EE ST T 354 CLIA 7%, JF
of FREERE & R 3 P =R 2 R AR (B RR R AR TR
N3 K ) FEATREI , 45 1 IE B R 3K 70% ~100% , 1%
BT A B 355 W0 v 22 21 43 4y BT R B TR 09 LB
Tudorache %[41] FEANT. T — Bl B T ARG I BAT 4R i v Y
PR b2 A G e e 1, IR PR [ T g
R R, 2 WG MR B R A VE R R I AR RS
B, WA C B A RN AR I 4 B8 G 2 S PR, SR S T
AR a2k G A A & T RIUR ) 2R
SE LT BRI ER A 3 pg- L7, 1C5 2k 37 pg- L7, £k
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4 ZIRERBREF RS TRHTHE
41 EISWHERSHMEARWEA

SPESIHT T 1 A B S AT i B A, T
B Gee S AT ik v R L R S AN B AR A BT Y
FATERE 1A MLLE Gk, 2SRRI 4 R & R
Iy Z—, Marja E 2 FE AR SPE) (9 07 3% %)
PRWFE S AT AT AL B, HEBR Hovp iy T34, HH
ELISA 2460 2 i (1% BAT4s 7 A R4 , R AGI 1) 2R e
JEAH L F LA B $2 55 T 10 5, BeAbh, 85 oz 55
i S e RO AE 335 72 (HPLC) B, ) R BRI 43
BAE S A AL R Y O, B R AR RO . F
ST BP0 B 5 SOHH i/ i ik (GC/MS) B AT
Ul /A 245 v 245 K SIS ALLA) 43 BT B IR B SN, AT A
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42 AW ERRSH

Z 21 5353 BT G 95 43 AT ( MIA) J2 38 7 [ — 4 i
R [ I P A T R R A A R 36 4 BT ) 18 S

A DOCHIE MR (FIA) (4 G2 )2 M7 20 B i
(GICA) Byl WL idas (18) 85 )5 ik . X By /)y
B 5 12 WO AZ o B 3l 2 i) &t RE A PRUN 48— 2k
i eI . H AT T 28R B A iy Pk B
BEE AT LR ik RAR e R B AR R A, < 2k
REFE” N LHUIE A, SR M 50 o B B AR B R i
JHUL K 20 piAk sl B HTAR R o v . B AT, £
Xof =R 2ERRH 14 22 5% B 43 T SR AE A A R
HA =R IS RRIE B AR S5 48 19 2R TR, S i 15 2 28 4
SePEPUAS, > 52 B 22 b = M 28 R SR 14 R e A
V£ R 2 Re s 52 i 3 22 58 B 4 B 48 R 00 HER v,
BENG R S NN N g e T /W BT =X N UL EE s = v
PR PSS FIARFAE LA B2 G 58 53T J7 125 14 BE 3 55 BB
B AR G
43 GmfERkE

Az WAL ISR B ] BR R — AR L R R R
SR AT RSN TR SR AR R (1S) AW
It 1Y) — i, S L T [ AE S S AT i A A% I .
TS A A A A 1 G DU R, R A o B AR g
SEPER E AR, J1 77 2R 5 v B A AH X N ) T 5
55 IS EFFLUT =F5r: OEME5—iik, Bt
A AL SR 28 B A R 5 M U P AR E . @ %%
o Fis bR S His RS rE e & R A
6 FEE Y PR AL AR S B E . O HER ST,
P RACFNE A 5% e i T 7 25 il AR 5 {8 T 59256
LERM G FRAE . FEAR 25 5% B A v, 5 S s 1k
ERORFAZE G 0 e gy 2R AR iR s G E
gt ds MR T304 5 . H 20 142 90 U,
PEALGIRASBOARAE = W S B R A T rh A5 2 T S &
JEESEOL TS e 2 A T Bl 35 11 ShAk s Ak PR
WAL T R RE . H AT 2 E e s 1 wds & R
() RBP4 i il £ A% R A 1 A T o
v A AR 5 RO RR R VRS Ty T A R ik — 2 se g
44 JERESH BRI

VL SN B S 2 43 A (FIIA) 2 i Ot 3l 1 49 40 A
(FIA) 55540 gt e B R 25 G- ks, 2 I S s A6
PR FZERRITINZ — FUA [R5 0] LG o
PRICHITIBEE 2 EmARIC K T B R 1 3R S sk
SZE . FHA S s BF ] ] B ELISA 9 1.5 h 4554
% 6.5 min, Milan Franek Z&™ F FITA J7 =4 H7BA] 45
Pt PHIELERAN 2 ,4-D 1y &, IR GRS
wr Bl AT T 22 IZOT RN R A R AR e
2% PUARFIEGEFR R 1 R R R, — IR H R
M —A~AE b, DA D5 A R — 2 ok
5 ZitERE

TEEE X = 8 2 B R 50 g A T v, IS AT A 28
TEEE G S BT R 0 S R RN, e 2 43 R Sy
FEI S o RE AT AR FE = R S B SRAG IU H f JL
A OBERORERTY, BRI M N TR 3t t&
oA i il A LA B s i S 92 o3 A e AR AE =8 28 B )
R v B N IR B TR R ISR SE . S e ST
FeARNg 270 =R 2SR 50 B DS AR T o 2 A R
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gt — 2Bl — PP = BRI ER ] 3 TR S BT
SR BETTE B, R 5B AR HEAL DA ) A2 ™ 3R DL K
Z R B AN $E AR B WF K S HR AT fp gt — 2P 5E 3, DL L
)T P TR AMIE T 0K 18 R S 2 AR A — RIS 5 51
RS H A SHe B9 K2 R T 18] o

S 3k

[ 1]Baranowska I, Barchanska H, Pacak E.Procedures of trophic
Chain samples preparation for determination of triazines by HPLC
and metals by ICP- AES methods [ J ].Environ Pollut, 2006, 143
(2):206-211.

[2]EZmeh 27, B5 A 2 E2RERNSMNF LR R
[J].4025,2011,50(5) :320-324.

[3]BET ,EWF REBGEG RBELSMF EAL B AT
B[ J].% dy ARk 43R ,2004,1(2) :248-252

[4]MRE, 5 MHFR,F AN FERG KRG AT
# A [ )] 4 AR ,2001,16(4) :119-124.

[STRBeA AT Ao ot o R 25 55 8 ok thiml 5 R 09 #F 52 it e
[J]. 4 B £ st 5 4R,2004,4(2) :88-94.

[6] Hammock B D, Mumma R O.Recent advances in pesticide
analytical methodology [ J ] .Journal of the American Chemical
Society,1980,321-352.

[7 ]Huber S.Improved solid - phaseenzyme immunoassay systems
in the ppt range for atrazinin fresh water[ J ].Chemosphere, 1985,
14(11-12) :1795-1803.

[8]Jung F, %K LB RERG AT AT].
PR LR IEAR S ,1991(4) :17-19.

(91 R .21 ey o drib[ M ] ab . A5 R4t
2001 :269-284.

[10 ] Sun P, Kobayashi N, Goto J. Design and synthesis of
6a—Corticoste—roid haptens and their bovine serum albumin
(BSA) conjugates [ J ] .Chinese Chemical Letters,2003,14 (3) ;
259-2621.

[11] Brum E M, Garcés — Garcia M, Puchades R, et al. Highly
sensitive enzyme — linked immunosorbent assay for chlorpyrifos
application to olive oil analysis [ J].Journal of Agricultural and
Food Chemistry,2005,53(24) :9352-9360.

(2] 8AF K fp e &, & BB R S AT B ARBT R [T]. o
brAh 22248 2011,27(1) :113-118.

[13] M H Goodrow, R O Harrison, B D Hammock. Hapten
synthesis, antibody development, and competitive inhibition
enzyme immunoassay for s — triazine herbicides [ J ] .Journal of
Agricultural and Food Chemistry,1990,38(4) :990-996.

[14 1] Schlaeppi, W Fory, K Ramsteiner. Hydroxyatrazine and
atrazine determination in soil and water by enzyme - linked
immunosorbent assay using specific monoclonal antibodies [J].

Journal of Agricultural and Food Chemistry, 1989, 37 (6):
1532-1538.

[15] R O Harrison, M H Goodrow, B D Hammock. Competitive

inhibition ELISA for the s—triazine herbicides: assay optimization

328 017z 10m

and antibody characterization[ J].Journal of Agricultural and Food
Chemistry,1991,39(1) :122-128.

[16]K Charlton, W J Harris, A J Porter. The isolation of super—
sensitive anti — hapten antibodies from combinatorial antibody
libraries derived from sheep [ J] .Biosensors & Bioelectronics,
2001,16(9-12) :639-646.

[17] Wie S I, Hammock B D. Development of enzyme — linked
immunosorbent assays for residue analysis of diflubenzuron and
BAY SIR 8514 [ J].Journal of Agricultural and Food Chemistry,
1982,3(5) :949-957.

[ 18] Karl Kramer.Synthesis of a group—selective antibody library
against haptens|[ J].Journal of Immunological Methods,2002 ,266
(1-2) :209-220.

[19]Qie Z,Bai J, Xie B, et al.Sensitive detection of atrazine in
tap water using TELISA [ J] . Analyst, 2015, 140 ( 15).
5220-5226.

[20] Belkhamssa N, Justino CI, Santos PS, et al. Label — free
disposable immunosensor for detection of atrazine [ J] . Talanta,
2015,146(1) :430-434.

[21]LV Zhi Qiang, WANG Cai Hong, WANG Ting Ting, et al.
Detection of Atrazine Residue in Food Samples by a Monoclonal
Antibody — based Enzyme — linked Immunosorbent Assay [ J ] .
Biomedical and Environmental Sciences,2013,26(5) :389-402.
[22]Won-Bo Shim, Zheng— You Yang, Ji— Young Kim, et al.
Immunochromatography Using Colloidal Gold— Antibody Probe for
the Detection of Atrazine in Water Samples [ J | .Journal of
Agricultural and Food Chemistry,2006,54(26) :9728-9734.
(23] B0t5 =k R k3 A 40 32 4 Heak A Ml o i 09 BT R
[D]. R & REMHEKF,2012.

[24 ]Sonia Herranz,Javier Ramén— Azcén , Elena Benito— Pefia, et
al. Preparation of antibodies and development of a sensitive
immunoassay with fluorescence detection for triazine herbicides
[J]. Analytical and Bioanalytical Chemistry, 2008, 391 (5) .
1801-1812.

[25] 48R, AR &, 2 & , % .SPR f & th BeH A M K o 45 42
FREA[)] ARG B4 &,2013,31(4) :299-301.
[26 ] Leif Bruun, Claus Koch, Mogens Havsteen Jakobsen, et al.
Characterization of monoclonal antibodies raised against different
structures belonging to the s— triazine group of herbicides [ J].
Analytica Chimica Acta,2001,436(1) :87-101.

(27 |4k 48K, KA A S SR ik AT K oF 5 K
By AL [J]. R AR BE 40 4R,2000,17(3) :225-228.

[28 ]Eline P Meulenberg, I. G de Vree,] Dogterom. Investigation
of indicative methods in the Netherlands: validation of several
commercial ELISAs for pesticides [ J].Analytica Chimica Acta,
1999,399(1-2) :143-149.

[29 ] Jasdeep Kaur, Robin C Boro, Nishima Wangoo, et al. Direct
hapten coated immunoassay format for the detection of atrazine
and 2, 4 — dichlorophenoxyacetic acid herbicides [ J ] . Analytica
Chimica Acta,2008,607(1) :92-99.

[ 30 ] Hanna Barchanska, Elzbieta Jodo, Robert Graham Price, et
al.Monitoring of atrazine in milk using a rapid tube—based ELISA
and validation with HPLC [ J ] .Chemosphere, 2012, 87 (11);



@%:&%&I

t®a &

1330-1334.

[31]Elena V Yazynina, Anatoliy V Zherdev, Boris B Dzantiev, et
al. Microplate immunoassay technique using polyelectrolyte
carriers: kinetic studies and application to detection of the
herbicide atrazine[ J ].Analytica Chimica Acta,1999,399(1-2) .
151-160.

[32] B R, EMHEE, EH4E,F =R REREAN GBI L
FER MR [T]. o B R K 54 ,1996,1(3) :52-58.

[33] xR % -F ,Milan F.8§ 3% 5, J& I 5 i ) & KA o 69 1 4%
FE]]. 541 F,1998,26(1) :29-33.
[34]%F%-F , 4 £x, Milan F.8355 S 98 9K FE A7 ) 52 £ 30K
Mo e a4 (1] 0 AT ,1999,27(6) :657-660.
[35]4AmeAn, 2 5, % 24, 5 BB L0 € L3 5%
Z#&[J]. ¢ BAEH,2011(1) :28-30.

[36 ]Reimer G J,Gee S J,Hammock B D.Comparison of a time—
resolved fluorescence immunoassay and an enzyme — linked
immunosorbent assay for the analysis of atrazine in water [ J].
Journal of Agricultural and Food Chemistry, 1998, 46 (8):
3353-3358.

[37]Choi M J, Lee J R, Eremin S A. Development of single
reagent for fluorescence polarization immunoassay of atrazine[ J ].
Food and Agricultural immunology,2002,14(2) :107-120.

[38] Schobel U, Egelhaaf H J, Brecht A, et al. New donor -
acceptor pair for fluorescent immunoassays by energy transfer[ J].
Bioconjugate Chemistry,1999,10(6) :1107-1114.

[39 ] Matveeva E G, Melik—Nubarov N S, Miethe P, et al. Antigen
—antibody interactions in the reverse micellar system: quenching
of the fluorescence of fluorescein—labeled atrazine by antibodies
against atrazine [ J | .Analytical Biochemistry, 1996, 234 (1) .
13-18.

[40]Jeanne V Samsonova,Maya Yu Rubtsova,Anna V Kiseleva,
et al. Chemiluminescent multiassay of pesticides with horseradish
11 1
(b5 323 W)

[64 ] Villalobos M D C, Serradilla M J, Martin A, et al. Use of
equilibrium modified atmosphere packaging for preservation of
‘San Antonio’ and ‘ Banane’ breba crops ( Ficuscarica 1.) [J].
Postharvest Biology and Technology,2014,98 :14-22.

[65]Jeong M,An D S, Ahn G,et al. Master packaging system for
sweet persimmon applicable to produce supply chains [ J] .
Postharvest Biology and Technology,2013,86:141-146.

[66] Ahn G H, Jeong M, An D S, et al. Quality preservation of
sweet persimmon by using master packaging system [ J ] . Italian

Journal of Food Science,2012,24(4) .67-71.

Vol.38,No.16,2017

peroxidase as a label [ ] ].Biosensors & Bioelectronics, 1999, 14
(3):273-281.

[41] Tudorache M, Tencaliec A, Bala C.Magnetic bead — based
immunoassay as a sensitive alternative for atrazine analysis [ J].
Talanta,2008,77(2) :839-8431.

[42 ] Koivunen M E, Dettmer K, Vermeulen R, et al. Improved
methods for urinary atrazine mercapturate analysis—Assessment
of an enzyme— linked immunosorbent assay ( ELISA ) and a novel
liquid chromatography — mass spectrometry ( LC — MS) method
utilizing online solid phase extraction ( SPE) [ J ] .Analytica
Chimica Acta,2006,572(2) :180-189.

[43 ]Hongyan Zhang,Shuo Wang, Guozhen Fang. Applications and
recent developments of multi — analyte simultaneous analysis by
enzyme — linked immunosorbent assays [ J ] .Journal of
Immunological Methods,2011,368(1-2) :1-23.

[44] L Campanella, S Eremin, D Lelo, et al. Reliable new
immunosensor for atrazine pesticide analysis [ J ] .Sensors and
Actuators b B:;Chemical ,2011,156(1) :50-62.

[45]S Hleli, C Martelet, A Abdelghani, et al. Atrazine analysis
using an impedimetric immunosensor based on mixed biotinylated
self — assembled monolayer [ J ] .Sensors and Actuators B:
Chemical ,2006,113(2) :711-717.

[46 ] Ramén—Azcon J, Kunikata R,Sanchez F J, et al.Detection of
pesticide residues using an immunodevice based on negative
dielectrophoresis[ J ].Biosensors and Bioelectronics,2009,24(6) .
1592-1597.

[47] %5 % R B8 At R B A RSk G abml F o9 5 A
[J]. &2 #5985 5 R ,2010,14(3) :6-10.

[48 ] Milan Franek, Anping Deng, Vladimir Kolal. Performance
characteristics for flow injection immunoassay using monoclonal
antibodies against s—triazine and 2,4-D herbicides[ J ].Analytica
Chimica Acta,2000,412(1-2) :19-27.

1111111111111 1111111111111 1111111111 -

[67]Jeong M, An D S,Lee S J, et al. Note the quality of king
oyster mushrooms stored with a master packaging system
consisting of inner individual packs and an outer liner bag to be
dismantled at a retail display[ J].Food Science and Technology
Research,2012,18(4) :535-541.

[68]Kim H K,An D S, Lee S J, et al. Dependence of individual
primary package atmosphere on retail display temperature and
micro— perforations in a master packaging system for chestnuts
[J]. Journal of Food Agriculture & Environment, 2012, 10
(3&4) :168-172.

(20175 %168 329



