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Table 1

esterases obtained from different animal liver esterases

Yield and protein mass concentration of

LIRS %/ % EHBREWE/ (mg-mL™")
MEHFEREE 14, 58+0. 46° 11.58+0. 53"
XS HFEaEE 8. 82+0.23¢ 9. 96+0. 18°
WFEREE 10, 67+0. 88" 12. 470. 13

i AP R PR R BT R 2 5 (P<0.05) .
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Fig. 1 SDS-PAGE image of esterases obtained
from different animal liver esterases
R2 FRRSHWITEEGE G URBANT & F
Table 2 Protein composition and relative content of

esterases obtained from different animal liver esterases

HAST REITEREG DA RS AT ERRG Y A% BRI

Jpi§5v4 H AT AR AR
kDa TR/ % T/ % Ei/ %
110 4.89 1.47 3.88
101 4.04 1.47 3.24
85 5.85 3.50 4.89
72 10. 70 12.36 9.38
62 9.58 7.11 9.27
55 14.31 16.74 14. 67
50 9.15 12. 11 8.37
43 11.36 13.10 10. 21
37 11.15 12.93 10.25
34 10. 49 10. 24 10.97
30 9.63 8.97 9.49
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ZeAi L 1 ARG FE 100 °C ZE 47 VB 1 AR A
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W | 336 5 ik A0 BR AR (AR ) S o A R — 2 e
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Fig. 2 SEM images of esterases obtained from different animal liver esterases
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Fig. 3 DSC curves of esterases obtained

from different animal liver esterases
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0.90) , 3 55 22 251 3 5 Ui 123 X% JHF s it 1 11 52 £
X6 PP RS A ML B SIS A 24 N 2 i FH IR iR Ak 2415
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BlENGE R =N A ik N O ES d ieNE IFER A E RS a1l
T8 LU 56 0 R P T 7 3 2 T X0 I s il
BT T A R R LS . ARSI XS ST
i it ARG R BR A 0. 29 mg/L, AR F 1 24 # 5%
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Table 3 Thermodynamic characteristic parameters of esterases obtained from different animal liver esterases

. Peak |
B

Peak I

7./ T/ T./C

AH/(J-g™") T./C T,/C T./C

AH/(J-g")

TERFEREE  46. 00£0. 00* 54.55+0.55" 60.85+1.75" 1.79+0.04" 93.95+0.85" 99.70+0.20" 101.95+0. 35" -0.69+0. 01°
Y RFEEEE 47.55+1. 15" 59.20+0.40" 71.50£1. 60" 2.50+0.06" 74.85+0.25" 78.45+1.05" 83.25+0.85" 0.16+0. 03"
FENTFEREE 45, 20+0. 50" 53.55+0.45" 59.55£0.25" 0.66+0.06° 97.40+1.40" 100. 85+0. 05* 103. 10£0. 20" —0. 40+0. 01"

i R—AT AR PR s B BE 2R (P<0.05)



EA, % . oh 4 AT BE B XtV 4 (R 49 90 4] o B

- 15 -

80r
ol s X6 T T
B R
& | T o
20 / /Aﬁ/// /a‘i///
H o o
/f@,/,é——ﬁ/
0 2 4 6 8 10 12
PELER B R B/ (mg L)
B4 RERE RS YR xT
7 ) B 4y B B Bl 0y o)
Fig. 4 Inhibition rate of esterases obtained

from different animal liver esterases with various

concentration of carbaryl
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Table 4 The parameters from each fitting curve
between the logarithm value of carbaryl mass
concentration and the inhibition rate of
different animal liver esterases
- 5 2 éﬁﬁ/'&?/ fﬁ‘f)ﬂﬂTF?/ ICSO/_]
(mg-L7) (mg-L”) (mg-L")
REIFERNE 34.35 0.99 2.0~10.0  2.07 28.40
ANFEERE 11.53 0.97 0.5~5.0  0.29 7.74
WEIFAEEE 36.29 1.00 2.0~10.0  2.47 33.79

TEE SRR R 1C,, 5 A 25 UM B A
L IC, /N R HXHZAR g 3 Fhah
JEFmg G 3 PR IC, J 7. 74 mg/L, K THS
JHF Mg B ( 28. 40 mg/L) FI¥E I BERE (33. 79 me/L) , %
FUF RE3 JEF- i il % 78 24 DR 0 i) 28 1 20 53 S AR R
L H 506 ER AR T R G —3%, =
5 5 ] s 00 S 50 2 B A RR T G X VG 4 TR R 1,
(0.29 pwmol/L) P A Lt , A 5% 1 38 T g il (19 1C
(2 38.47 pmol/L) W 5t i 57 , 3% ] HE 5 A [] K 5 i
B AE S FaS M Ay F B B EERA X,

3 ZEig

RS A A R B 3 P R AT AT A T i 20 A
RO A TR I b SR IR 2L A PR, 5 1A E o3
B 1 3 RS T e l 1) 25  28 00, X A A BEA T
FAL, FEMIATFT T X PG 4k P B i g g, 3 i sh
Py A5 R MR 1 TR R B K 2 S
P S TR AR 3R 0 (14. 58% ) |, % T TR 1 26 1

S B 5 (12. 47 mg/ml) , BIRS AT A5 AT 558
BB R 04 I TR Tl 422 JBCF) DAk 5 3 ol 0 40 T i 1)
EH TN 30~ 110 kDa, H F58E A M1
TN 55 kDaj 3 Fisl ) I B G A 1A S0k
TEARY— H LR IREE R 3 | RO ; 49 8 il
AR E M B i, B P A DR B R R 0.5 ~
10. 0 mg/L i, R PEJE I (0.5 ~5.0 mg/L) Al
TRR(0.29 mg/L) 1 IC,, (7. 74 mg/L) A%, 1l #E
SRy VG A PR PR ARG T 1 T T U . FRRE St T2
PRAL LR TG BN A% 4 R A TR T 1 PR 2 T
—AHAR R R AR ST 7 )
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Inhibitory response to carbaryl of animal liver esterase

WANG Jun', YUAN Yaming',JIANG Jingjing' ,XU Huiqing',LI Songnan’
1. School of Tourism and Cuisine , Yangzhou University , Yangzhou 225127 , China;
2. Institutes of Agricultural Science and Technology Development/ Joint International Research Laboratory of Agriculture and
Agri-Product Safety of the Ministry of Education of China,Yangzhou University , Yangzhou 225009 , China

Abstract; Through graded salting out with ammonium sulfate and dialysis, esterases were extracted and purified
from goose liver, chicken liver and pig liver respectively, then their structures were characterized, and their inhibi-
tion responses to carbaryl as a pesticide model were further investigated. Results showed that the yield of goose liver
esterase was the highest (14.58%) , and that of chicken liver esterase was the lowest (8. 82% ) with the best ther-
mal stability, while the protein mass concentration of pig liver esterase was the highest (12.47 mg/mL) ; the pro-
tein molecular weights of all three kinds of animal liver esterases were 30 ~ 110 kDa with the leading one of
55 kDa, and that in chicken liver esterase was the highest (16. 74%) while the lowest was in that of pig liver ester-
ase (14.31%) ; these three kinds of animal liver esterases showed different sizes of protein particles with flake
structures and smooth surfaces; in the carbaryl concentration range of 0.5~ 10.0 mg/L, the linear range (0.5~
5.0 mg/L), the detection limit (0.29 mg/L) and ICy(7.74 mg/L) of chicken liver esterase were the lowest,
which could be used as a potential sensitive enzyme source for rapid detection of carbaryl.

Key words : carbaryl ; animal liver esterase ; enzyme-linked immunosorbent assay ; detection of agricultural residues
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