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The Inspection of UPLC-MS/MS for the Residue of Carbamate Pesticides in Vegetable

ZHANG Hai-xia' ,CHEN Qing-qi* , XU Jing' , YANG Jing'
(1. Harbin Inspecting and Detecting Center for Agricultural Products Safety and Quality, Harbin, Heilongjiang 15007032, Harbin Academy of
Agricultural Science, Harbin, Heilongjiang 150070)

Abstract; Taking tomato,eggplant,summer squash,Chinese cabbage and cabbage as materials,twelve carbamate pesticides
detecting methods in vegetable was established by utilizing UPLC-MS/MS technique. The results showed that the sample
was extracted by acetonitri,purified by amino column and separated by water BEH T3 column. The detecting aims were
determinate in multiple reaction monitoring (MRM) mode. External standard method was used to determine the residue
contents, As a result, the detecting aims were with a good linear relationship (+* >0. 99)in quality concentration range
from 1 pg/L to 100 pg/L,and blank sample substrate added to three levels adding standard sample trial, the recowery
ranges were from 65. 2% to 119. 2% with the relative standard deviations(RSDs) 5%. The method is highly sensitive and
precise and selective,it can be satisfied with those detecting needs for the residue of carbamate pesticide.
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1 #R5AZ*
L1 sk

Hik 8 Fh B 4 7 B A W 4 B K B M (Rubus
irenaeus Focke. ) . 4 M % (R. innominatus S. Moore) . 11157
(R. corchori folius L. £.) i H L (R. coreanus Miq. ) ¥ &;
(R. parvifolius 1.) . 7x B & 4 F (R. tsangorum Hand. -
Mazz) JHH M & £ T (R. alceaefolius Poir. ). =S 0> ¥i (R.
rosae folius Smith. ) , ¥R F i rg & Wk o 7 B EE R B
ARIX,

LT F 43 51 O £ B €585 2 BR 18 (Staphylococcus
aureus 91053) JEYP ] AT & (Salmonella pullorum) K
W F & (Escherichia coli Oy) . %% [ ¥R & (Enterococcus
faecalis) S R B ML B ( Pseudomonas aeruginosa ) H P
2B A W2 S JR 4

LB WiAIE IR B R 5 g, B H R 10 g,NaCl 10 g,
JCH7K 1 000 mL,pH 7. 0; LB BEfARE 523 . B 8E 5 g, &
HJi 10 g,NaCl 10 g,3ifig 16 g, JopfsK 1 000 mL,pH 7.0,
L2 Kok
L2.1 FEYIREYHI % YR ] A MR P SO
(8-10] 5 64T FFRE N3 . KRB MY Ve =
BT, 60°CHET R IEE, 5 U K. FRBUXE R R
25 g B =B b, Fm 150 mL %57, IR B RS O,
25°C 120 r/min $EIR¥EFE 48 h, IR UE TR, U I FHN
A 150 mL AR, FRRE 7 AR X 48 h, i JB15 U8
W 2 IR G, TR 2 R0 . 473 AW
Bk 2 Wk R P BE ZEIB K AR 5 AR AR 8 A BT
JRAEY) KRB FH 25 ¥ UR TR L T 18 BUE R, B
KAV BB AR T T X THREERY . R
RN =FRYER(2)/25(g) X100%.

1.2.2 TARWHIE 50 T % 77 K B A5 A 98 S
BRL1L] k64T F & B B B BR A X VD 1] IRAF I L R
AT ZERA IR SRR A TE 2 B RN TE LB [ AR
FrEE b L3TCIEIES 24 h, PREUELEMEE 5 XE
A BREKIRE I A BER KA 2 0. 5 MCF B fbniE
PR, B BB B 1< 10° ~2 X 10° CFU/mL., ¥
FATCTR A BEER /K2 10 AR R W s v 12 7 00 T 1 B T
BRI E 1X10°~2X10° CFU/mL,

1.2.3 WMEBERNE R8I0 N E 7 E
HAARM e IR TR R 6 mm A EITE IELC A,
KU1 43 BIREVR B R 300 mg/L MR [R A 442
By, $HIER 2 mL.8 7 U MKKEREBRHY
F 80 m@ R 2 mg/mL HVEE, (G R IR R &
A 10 pg KRR R, I AR (CK) ., BB IB4E R,
Wi, B B2 A . E R IRER M TR KA R
BRI EE A ER R 75 mm B TCE IS FE LT, 460

15~20 mL, & #1%] BEAR . BLO0. 1 mL ¥R EE R 1 X105~
2X10° CFU/mL B, T inF LB E A8 75 574
W A S R A R EARE B TR 3~5 min J5,
LS T RAHK R EMEESE R E, B FR
W 4 ANGEAR R U AR AR IS . SR JE A 37°CHE
REEFRA A B FF 18~24 h, MEMFHE ERE,3 K
HE,
1L.2.4 MBCEWME X% 06 HE. P8 ARHEH
T A FHEY IR, 2 —EHRBERRE, 271K
& F A W 3R B Mk 43 ) g 300. 00, 150. 00, 75. 00,
37.50 mg/mL™M"  AREERIAE T 15 SR A I, LA
PRIIRVRER T R T AE K 1 24 ) B AR R B S o UK 10 o 9K B
MIC) , (Lt FARBOB A 5 2 BAR 0 AR K5 5 W 3k
FEANREHI T, X R BB AT IR AT , K 3% MBC B — 20 H)
WA R A AR U PP R AR . I X A
HEBREE GV T ICHF B R AT 1A 28 B 3R T L A 4R
HMIEER MIC ., 8B IMA 0.1 mL ¥R
1X10°~2X10° CFU/mL BB RGBT 37°C T
24 h, e MIC 18,3 REE . W& MIC /5, BHMNE MR
BHHEL 0.1 mL BEFRRIR A FES R AR |, 78 37°C T 35+
24 h, WERA TEVE A, DAE IS4 SR 2R Gh 5
B 0. 126 A B fIRER BRI B A IR B MR (MBC D
L2.5 BHTRERMEYAKEDERRESE AW E

% F Fenton R kil £ Ff R ZE 35 BRI X 58 ©
FC ODMBRRAEA"" . ZIRK UTERRE A h FAE
FA 2 BB B30 R BT AT B AR VEXT B (CKD, LA 8
Pk B8 100 mg/L 24T BHEYIKIBYIER - OH
HHEMRE . E= (Apg — Auwp )/ Ay — Az ) X
100%6,2XH L E J B BR AR A FRE S LA G | Ay
Skt BR S IR L A A HE IR G EE
1L.2.6 BHTREMEY/KEDEREEREF A HERK
¥ FIFERZE = A A LR R RE B 2T BRI H
FEA B ERAE T H B ATBRRAERD, g R C
FEXFIR(CKD) . SRR =1 3 S LRI 2 B 4.5 mL ¥k
BE4 50 mmol/L ) Tris-HCl 28 #h ik (pH 8. 20) .4. 2 mL
FEIBAKIRAEE 25°C/KH 20 min, 37 RIINAZE 25°C
I 3 mmol/L fI4BZE = 0. 3 mL, 7 BPIRE 4], ik
BIAK A, 7E 320 nm EK FEMR 30 sidx® 1K
Wz A, 3L 5 min,
2 HRESW
2.1 AR BT B AR R

1 AL, RREFIXT &4 T B YRR

MR ZEAB K X 2R R B4 T 1 5 K B D 37 F
L%E 5 FPAE Y R BUR e FF BT B T %
230 3 FRAE Y B BUR e s A T kST 8 AR TR
Y B BUR I BRI
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Table 1 The effect of different solutions on extraction rates of the Rubus %
il AERHT A BT Sl KB FH 1% H W L%

Ak 1.91 0. 62 0.57 1.28 0.48 0. 64 1.57 0.70
Z.Fk 2.65 1.51 1.63 1. 88 1. 61 3.23 2.18 0.98
ai 2.15 2.91 0.82 1. 90 3.59 3.69 3.19 4.17
i 4.85 7.69 1.27 2.81 8.02 7. 88 3.85 1.39

&K 7.89 3.42 8. 64 4.70 5.87 8.10 2.75 4.41

2.2 BT RHEYRIB Y M RCR WEMEA —E R M RE R, Hod % A i 5P

2.2.1 ARBATHEYEBYX 5 MEMAOMEEE & KEEH T RRBAMERCR B, B EiEE,
R R 2 W8 MES T RMEY R PR RS E R R .

x2 AEEHFEYRI 5 MEAMPNEBREENR N
Table 2 The effect of different species of Rubus on inhibition zone diameter to five bacterial strains mm
KIGH B FEMIRE SROMTERE XY 1T R ) o AR 28 L
KRBER 28.7 28.7 27.0 25.3 28.7
A BT - - + 8.0 —
% 9.3 8.0 9.3 10.0 8.0
FIM 2 + - - - -
FH 18.3 8.0 9.3 14.0 +
REW - - - - -
KRERHT + 8.0 9.8 10.0 8.0
20 - - — — _
i H 8.7 9.3 10.3 12.0 8.0

R s RS T
2.2.2 ARSHTEEVEBYHRDNRERE © OFERBER, SRR ENERRS ., .55
& 3 AIHLA P T RAEY R UK EM R ISR EECR R .

BT AR BBOR , Horp ot 3 6 A BRE AR AT

*3 4 FHEAFEYRIMX 5 1 E#E MBC{E
Table 3 The MBC of 4 species of Rubus to 5 bacterial strains mg/mL
YR KIGHE & OMEERE XY AT LIEd T ) HMHERTE

%5 75. 00 37.50 37.50 150. 00 75. 00

HHE 37.50 75. 00 75. 00 300. 00 150. 00

FH 37.50 37.50 75. 00 75. 00 75. 00

KEERGT 75. 00 75. 00 125. 00 300. 00 150. 00
2.3 RREHT RBEYRBY AN TR RWRER, P8 A B A% T KRYIER

2.3.1 ARESHTREEYRBYN R H HEFRER B H h T RIRE .

wigma  hE LA, RS T REYKERREEREE  2.3.2 PEEMARMENESR  HE 2w, K
H R AT BRRE D BEVR B2 KT 5 M B TR 0 T R A W K 4R W R RE I R BN AR R BT AR Y
TEAWREE T HOB R EAE B th FERE 7 LU IR AR R, O HEM-BH TR E N IR BB A T 3 h %%

85 ——HURCK) 0.50 4 AR
=i $: o T
< 6 e S 03 r’f///‘/// P T £L§§
Y9 —— ~ RHIHT g 0asf e < HMRET
Sl T aem S g T
== SUhl g e
ol BT L L L L R O 1 £
40 60 80 100 120 140 160 180 200 220 o 60 120 180 240 300
#e S /mg-mL! [Fra)/s
1 FMBHFREEYW/KRY MRS 2 EREGZPESPBEFEHENSLESE
BEEEHRENERERLE FiE Bt 18] A9 25 4L
Fig.1 Curves of hydroxyl radicals ( + OH) scavenging rate of Fig. 2 Curves of oxidation rate of superoxide
8 species of Rubus and thiourea radicals (O; ) respect to time
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RES L 4 A R C W o, (H R0 R Wk B T U LL 4 A R
CHi.
3 &it

KRB REY BT REYN & W O RE
AR T #4008 000 A 4 A L 4 T 9 0 5
Xt B G ABRE N MBC {HIAE] T 37. 5 mg/mL; &
FRHEY M EEH HHEC O FABEE T 3 i
(O OBAH—ERITERREES , Hrp M B8 T PRI
RIS ERAE S BGR . DIFEEE AR, WA P& 46
AT LUFE 38 B 40 1 25 W 24T 0T % L B8 1 L 2P B A
L5 AT AR BT BT R AL 25 W0 R s B4 T SR AR 3R L)
HABGRTIEE R ATUEE A, BRI &4
FMEFRRAY R AT UAZ, &8 T REYHAMR
A28 R E AR DR AR T R 1. BRTE
WX T IR BT S R T LD, R R A 2
BRI AT 7 DL » 126 SO 32 X4 o 1 o AT S AL PR AT 5T
AT LA &4 T R A T R A R BEEB AR GE .
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Study on Antimicrobial and Antioxidant Activity of the Extract of Rubus Spp.

LIU Sheng-gui,LI Lu,ZUO Qing-qing,LIU Guang-hua
(The Key Laboratory of Research and Ultilization of Ethnomedicinal Plant Resources of Hunan Province, Department of Life Sciences, Huaihua
University , Huaihua, Hunan 418008)

Abstract: Taking 8 species of Rubus spp. as materials, disk diffusion method and tube doubling dilution method were
applied to test the antimicrobial activity against Staphylococcus aureus 91053, Salmonella pullorum, Enterococcus
faecalis ,Escherichia coli O, and Pseudomonas aeruginosa. The antioxidant activity was investigated by measuring the
scavenging activity of hydroxyl radicals ( «+ OH) produced by Fenton reaction and superoxide radicals (O, ) generated
from the autoxidation of pyrogallol determined by colorimetry, to evaluat antimicrobial, antioxidant activities of Rubus
spp. . The results showed that the water extracts of Rubus spp. showed the highest antimicrobial activity against
Staphylococcus aureus 91053 and Escherichia coli O, ,among which R. corchori folius, R. coreanus and R. parvi folius
presented the lowest MBC (37.5 mg/mL); R. spp. in the test showed certain scavenging effect on hydroxyl radicals
( » OH) and superoxide radicals (O, ), and the ability of R. alceae folius, R. parvifolius and R. corchorifolius was
highest. The results showed that R. corchori folius,R. parvi folius,and R. coreanus could be studied as new antimicrobial
drugs,and R. alceaefolius,R. parvi folius and R. corchorifolius could be used as new antioxidant drugs.

Key words: Rubus;plant extract;antimicrobial activity;antioxidant activity
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