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Research of Enzyme-labeled Methamidophos Cryopreservation for
Enzyme Thermal Sensor
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Abstract Cryopreservation of enzyme-labeled methamidophos was studied using the composite protective agent (2.0mol /L NaCl,
4.0mol/L xylitol and 1.25mol/L glycerol) obtained from accelerated test. The results show that the relationship between enzyme
activity loss rate and storage temperature meet arrhenius equation. After 6 months, the retention rate of enzyme activity is 77.13%
(without protective agents) and 97.44% (with protective agents) under the storage conditions of —18°C. Comparing to theoretical

prediction value according to chemical kinetics, the relative standard deviation was 3.10% (without protective agents) and 0.51% (with

protective agents), respectively. The result will lay the foundation for the development of thermal pesticide residue biosensor.
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Fig.1 Detection principle of thermal pesticide residue
biosensor
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Tab.1 Effect of different protective agents on the stability of
enzyme activity of pesticides

, Akl bR AR 2 17 I I
iy o W bR
i I i 73/ (U/mL) S
BN IS ESLA
/(mol /L) Oh 1h
S0} 0.0 65.24 39.86 61.10
05 62.51 50.64 81.01
1.0 64.12 56.29 87.79
NaCl
2.0 65.84 59.97 91.08
3.0 63.52 52.90 83.28
02 62.62 41.96 67.01
03 65.62 50.95 77.64
K SO,
0.4 64.32 51.46 80.01
0.5 63.58 5255 82.65
0.1 64.15 41.57 64.80
02 61.46 30.64 49.85
CaCl,
03 64.74 25.84 39.91
0.5 65.50 14.49 22.12
2.0 63.27 46.04 7277
o 3.0 64.20 4827 75.19
AHER 40 63.27 52.95 83.69
5.0 62.32 50.93 81.72
02 64.45 42.05 65.24
0.4 65.80 45.49 69.13
NS R D@E‘
FIAMR 6 64.18 4523 70.47
0.8 62.45 40.03 64.10
05 65.32 51.26 79.10
‘ 1.0 62.11 53.44 86.04
H 15 64.80 5471 83.76
2.0 62.18 50.43 81.10
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Tab.2 Orthogonal experimental design and results of
composite protective agents

o sAbs ARRER Hy R
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sl 1175 1375 10.75) 87.15
seo 1 (175 2(4.00)0  2(1.00) 91.11
w3 1175 3(4.25) 3(1.25) 89.26
g4 2 (2000 1375 2(1.00) 92.45
seiys 2 (2,000 2(4.000  3(1.25) 96.30
e 2 (2.000  3(425)  1(0.75) 94.28
w7 3225 1375 3(1.25) 90.51
Seig 3225 2(4.000  1(0.75) 89.74
K9 3(225  3(425  2(1.00) 91.62

1H ik Minitab v.16 Xt 45 RdbAT 77 20 ¥R W,
SFULEIRT R AR RS S T R i R, JLUCh Hml, R
Bl 0] B AR IE DR B 2 RS I /N, A R I
AERC T M A2B2C3: FH2.0mol/LEALAN . 4.0mol/L
ARBEEE . 1.25mol/LH 4L 1 82 & -3 F1460°C
TRAT Th i BRSBTS U8 B 1896.30%, LR InfRdr
I i H135.20%

2.2 EEPRR 2SRRI FH RO TE e T

ETRAENE SR AT, HEELET M
FrA 25 O ORAP AR AR PR 7EAS IR S5 A1
(60°C 30°CHI4°C) Fig T J) B (A A L, 45
RE2HT7R .



$33% F1
20124628

HSFE R

Journal of Refrigeration

Vol.33,No.1
February. 2012

BEARIG SR B /%

50 o 4°C (RIS FD
40 *4C (bﬂﬁif)"%u)
30 830°C CRIRFD
=30°C (InfRFFD
20 860°C R
104 A60°C Ry
0030 100 150 200 250 300 350

BEEARIE A7 N ) /h
B2 BIRRAGEFRREMFREEE TR
Fig.2 Enzyme activity changes of enzyme-labeled pesticides
at different temperatures
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Tab.3 Enzyme activity loss rate at differernt temperature
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Ry o R il

60 30.01651 0.4969 0.0373 -0.69937 -3.28876
30 3298697 0.0196 0.0015 -3.93223 -6.50229
4 36.08154 0.0012 0.0001 -6.72543 -9.21034

M4l Arrhenius 7 R, InkF01/ TN 5 17 5 15 4
KR HWRIMEEBREZ, L0 RI: Inkfl
VT2 A58 R AF,  Fomsk AR 7 7509 4
kiR — 25, BN AR N PR 4 704 B 45
2R AT P TR A B W RT3 - Arrhenius /7 FE &
AT PP DR T S 56 I e 1R 3 g 2 Y, —
PRI S 56 B R PR A0 R R S, DAMETAE
JL B[] Py AR BG5S RN
HERf % 5 Arrhenius /7 2 1938 R Y R 35 DIAH G
WA NI i S AR 2 R, B R A AR AR
PR AR S, L T I L P e O, il
SEEGAS BB ) 2 S BRI TG, oM
g5 R AR ZEIR K. Pk, EREAT I SE s 5T
I, A BRI A L AR
JEYE AR e, BEAH AR AT, R Arrhenius 75 FEHEAT
AMERS, AR, AR B S BRI A S A
IS T AR AT IO . AR I3, fEREAT
IR AP S50 2 1, 6 AR AR 25 EAR R A AF T I
G BT T AMERBES THE . #3305 Arrenius J5 2
(K3), BEEHSAEE]: —18°Cmh s i 2k i %
Wk 5y 53 94.99E-05 (R i R4 7)) F14.34E-06 (Jin
TR0 s W AF2 R 5, Bgbs A 24 B fR B 2K 40
h198.34% CR AR #1) #199.85% (fr51) ; 6
NG, BTG OR BE 25550 480.59% CR R4 51)
F198.14% Ity 7)) » 124N 5, BEbr{R B E N
64.95% (AN 7)) $196.31% (AR 7)) o

1/Tx10-4/ K !
2® 31 3 3 3
_2_
= -0.9929x + 29.01

i “_ R2=0.9971
_~
=}
ER

A L =)
8t  y=-0.9756x +25.89 H I3
1= 0.9963 R

_10-

B3 ArreniusHiEE
Fig.3 Arrenius equation graph



$33% F1
20124628

P F B A% R 2R MO BEHR B BB R A MO (R IR I TR 52

Vol.33,No.1
February. 2012

2.3 ESFRREARIRICFEREINIIE

H T BAE LS TR A A R, BT T B AR
TE=18°CIWAFEZAF T IS BRI A7 S 56, JLHEg S )
AR AN R AT 7R o A - 18°C 45441 1 Wl A 1¥) ilg
WA DL, A3 B G R B S 2R AR
6.00E-05 (AR IR 51) 16.00E-06 Chn{#451) , K
TR AR O B T B 1.202445 CRInfR$
) F11.3824 R4 7)) % (R5) « HAMER IS
THEARLE, fE- 18 CIAE 4 T SEbr R A7 2 8 J5 g

TR B Z897.98% CRINERH 71D » 99.79% (Jn
TR s WAE6A TG, BEbs AR 2B S R B %08
77.13% CRINEP ), 97.44% IR 51) o SKBx
DR N RS (0 AR B R S ELR TS L, W AF2 S
R INERA T B IEAH R AR 22 0 2.59% 5 I ER3 77
70.04%; W AF64 H G AR 71 I FE AR 5
i 22 43.10%, AR FIR0.51%. X —45 3 H 0
2D IR AR A WU P AR IR 1 T R AR 0 B
fitllo

F4 EIRRHGE-18CIERNEEEHTL
Tab.4 Enzyme activity changes of enzyme-labeled pesticides at —18°C

A AR5 DR
JEAE I T8)/h W 1/ kg T /% Wi 1/ Wi R B /%
(U/mL) SERM IR (U/mL) L
0 65.24+0.45 100.00 100.00 65.50+0.36 100.00 100.00
72 (3day) 64.93+0.72 99.52 — 65.47+0.57 99.95 —
144 (6day) 64.62+0.67 99.05 — 65.43+0.65 99.89 —
240 (10day) 64.30+0.51 98.56 — 65.40+0.74 99.85 —
336 (14day) 63.92+0.39 97.98 98.34 65.36+0.52 99.79 99.85
720 (30day) 62.48+0.67 95.77 — 65.21+0.65 99.56 —
1536 (64day) 59.47+0.51 91.16 — 64.89+0.74 99.07 —
2160 (90day) 56.05+0.39 85.91 — 64.55+0.52 98.55 —
4320 (180day) 50.32+0.48 77.13 80.59 63.82+0.62 97.44 98.14

5 LFREHE SIS T AAERT L
Tab.5 k-value contrast between the actual verification and
the theoretical

VA 3RERER k (SZBRilat)
W R BN [k (FRRTH5)
/C Kt N Sl
[ YKo Al e pIIRGE aenl
-18 6.00E-05 6.00E-06
-18 12024  1.3824
R 4.99E-05 4.34E-06
3 45t

kT e e B A AT A P A 24 TR AR
SEVE, SR I S5 3R A5 T B ALY IR 77 (2.0
mol/LEALAN . 4.0mol/LAKEREE. 1.25mol/LH ) ,
X} T AR AR TR A Y e AR 24 IR I A7 o R
P BGE AR A BEAT T HEST, St MR AR 21K
WL BT B T S s AR AR 2 TR A L
L FLW RS R T 3R B2 (W 545 Arrhenius X &R, Al
F Arrhenius 7 F ] DA B bR A 25 AR 4 2F R I
LW A7 s SEBR IR I, 9 453 2 3 R 40
PR TFE1.20244% CRANPRY ) F11.38244% (i

TR 5 ARIES UE RIS RIS - 18 CI A7 &
SRR ORAF2 J 5 B DR B 22 0497.98% CR R4
)5 99.79% CInfR3 7)) s W Are ™ H G, Mitefk
PBEE OR B 26 77.13% CR IR F)) . 97.44% (Jin
Y7 o SHAISHIALL, FE-18CHAr5&MtT
SRR AE2 JE J5 3 O B 26 0 AR b v O 22 A
2.59% CR AN 7)) F10.04% CINARd77)) ;. A6
HR3.10% CR IR 7)) F10.51% R4 571) o X
—GE VR R bR PR AR 24 0 AR 2k R A AR A
SRS FE R R AT 2 ) A o

RSO Ll AR E A IH (10391901500) F1 L 1l
RHE A s BT H (2006557- 4°5) % Hh. (The project
was supported by the Shanghai Science and Technology Commi
ssion (N0.10391901500) and Shanghai Agriculture Commission
(2006 No.7-4) .)
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