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XAY DY'NG QUY TRINH PINH LUQ'NG DONG THO'T 9 CHAT TON DU’ BAO
VE THU’C VAT TRONG MOT SO LOAI RAU QUA

TOM TAT

Trong nghién cfu nay chdng téi da xay dung quy
trinh dinh lugng dong thai 9 chat ton du bao vé thuc
vat trong mot sO loai rau qua nhu Difenoconazole,
Hexaconazole, Emamectin benzoate, Indoxacard,
Acetamiprid, ~Carbaryl, Ethoprophos, Dlmethoat
Carbosulfan bang phuang phép khdi phd (Mass
Spectrometry-MS), tién hanh phan t|ch trén may LC -
MS/MS. biéu kién trén LC gom c6t sic ky: t6c do dong
0.1 mL/phut thé tich tiém 10 pL. Diéu k|en trén
MS/MS gom Ion mode ESI (+), dién thé mao quan 2.5
kV, source Temp 150°C, desoivation temperature
300°C, desolvation gas flow 0.25 mL/min, cone gas
flow OFF

Ta  khoa: Difenoconazole, Hexaconazole,
Emamectin  benzoate, Indoxacard, Acetamiprid,
Carbaryl, Ethoprophos, Dimethoat, Carbosulfan
LC/MS/MS rau qua
SUMMARY

ESTABLISHING THE CONCURRENT
QUANTIFICATION OF 9 PLANTS
PROTECTION RESERVATIONS

IN SOME VEGETABLE
In this study, we developed establishing the
concurrent quantification of 9 plants protection
reservations in some vegetable such as
Difenoconazole, Hexaconazole, Emamectin benzoate,

Indoxacard, Acetamiprid, Carbaryl, Ethoprophos,
Dimethoat, Carbosulfan by Mass Spectrometry-MS.
Conditions of mass spectrometry include
chromatographic column; flow rate: 0.2 mL/min,

injection volume: 10 pL. Conditioms of MS/MS include
Ion mode ESI (+), capillary electrophoresis 2.5 kV,
source Temp 150°C desolvation temperature 300°C,
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desolvation gas flow 0.25 mL/min, cone gas flow OFF

Keywords: Difenoconazole, Hexaconazole,
Emamectin  benzoate, Indoxacard, Acetamiprid,
Carbaryl, Ethoprophos, Dimethoat, Carbosulfan,
LC/MS/MS, vegetable
I. DAT VAN DE

Viét Nam la mot trong nhitng nudc sir dung
nhiéu HCBVTV nhat thé& gigi. Diéu nay tiém &n
moét nguy cd I16n anh hudng dén sirc khoé con
ngudi va moi trudng xung quanh. Trung tam
Kiém dinh thudc BVTV phia Bic d& danh gid
trong cac nam 2000-2004, v&i rau cai, rau
mudng, ca chua, dau do co téi 20-73% s6 mau
c6 du luang thube BVTV, 2,8-36% s6 mau co du’
lugng vuat mic cho phép. Chinh vi thé ching t6i
tién hanh dé tai nay vdéi muc tiéu tng dung ky
thuat MS-MS d6 nhay cao dinh lugng mot s6
nhém thudc bao vé thuc vat trong mét so loai
rau qua.

Il. PHUO'NG PHAP VA NGUYEN VAT LIEU

2.1. Nguyén liéu: Chuén hoat chat BVTV ¢
gidy chiing nhan ham lugng hodc tucng duong.

Cac dung dich bao gom Methanol, Acid
Fomic, Acetonitrile dat do tinh khiét theo ti€u
chuén LC-MS/MS.

2.2. Thiét bi: Hé thdng sic ky khéi phé LC-
MS/MS (Water — My), Can phan tich MS 205 DU
(Mettler Toledo — Thuy Si), Can ky thuat véi do
chinh xac 0.01g (Mettler Toledo — Thuy Si), May
ly tdm c6 thé dat t6c d6 5000 vong/phit, May
vortex, MS3 digital (D(c)... Tat ca cac thiét bi
dung cu dugc hiéu chuén theo quy dinh ISO/IEC
17025 va GLP.

2.3. Quy trinh phan tich:

2.3.1. Chuan bi mau thé

Doéi vdi mau rau, cu, qua: Ria sd qua cho
sach dat cét, loai bd re, phan hu hai, dung dao
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cit nhod, sau dé cho vao may xay, xay nhuyén va
dong nhat.

Béi vdi cheé kho: Nghi‘én nhd, min va tién
hanh d6ng nhat toan bd mau.

2.3.2. Chudn bj mau thar: Can 5.00 + 0.05
g mau da dugc dong héa d6i véi cadc mau cd
ham lugng nuGc cao va 2.00 + 0029 doi vai
mau rau ngét, ché khd, cdc mau cé ham lugng
nudc thap, cho vao 6ng nghiém nhua 50 mL
thém 250 HL dung dich lam viéc TPP 1 ppm,
vortex 30 giy.

2.3.3. Chuén bi mau trang'Mau trang (d3
dugc ki€ém tra khdng c6 chat can phan tich) dugc

chuan bj tuong tu nhu mau thir.

2.3.4. Chuén bi mdu kiém sodt: Mau
ki€m soat dugc chuan bi tuong tu nhu déi vdi
mau th&* nhung bé sung 500uL dung dich chuan
lam viéc BVTV 1 ppm, vortex 30 glay

2.3.5. M3u thém chudn dé xay dung
duong chuén trén mau rau, cu, qua, che:
Mau thém chudn dudgc chudn bj tucng tu nhu
mau trdng. Cho [an lugt cac dung dich chudn
BVTV 1ppm va 10 ppm, dung dich chudn lam
viéc TPP 1 ppm vao cac 6ng nghiém c6 chua
mau trdng theo bang sau, sau do troén déu trén
may vortex trong khoang 30 gidy

5g/ Std 1 Std 2 Std 3 Std 4 Std 5 Std 6 QC
2g doi V('ii,ché, 10 50 100 150 200 250 100 | Blank
- :9?'1: | ppb | ppb ppb ppb ppb ppb | ppb
é tich chuan
1 ppm (ul) 50 250
Thé tich chuan
10 ppm (ul) 50 75 100 125 50
IS TPP (ul) 250 250 250 250 250 250 250 250

2.4. Tién hanh thi nghiém. Ddi vdi mau
rau, cd, qua, sifa, san pham sifa c6 ham lugng
nuéc nhidu: thém 20 mi dung dich acetonitrile
VAo cac ong nghlem cb chira mau trdng, mau thlr
nghiém, mau kiém sodt, ddy ndp, tron déu trong
1 phut trén may vortex.

D6i v6i mau ché kho, rau ngdt, siia, san pham
stfa va cdc mau c6 ham lugng nudc it: thém 10ml
H20, vortex trong 1 phut, sau d6 thém 10ml
acetonitrile, tron déu 1 phdt trén may vortex.

Cho toan bd hdn hdp M1 vao cac 6ng falcol
chira mau trén, day ndp ky, tron déu trén may
vortex trong 30 giay.

Ly tdm mau tai 5000 vong/ phut trong 5 phlﬁlt

Hut khoang 4 ml dung dich I&p trén cho vao
ong falcol cd chita hdn hgp M2, tron déu trén
may vortex.

Ly t&m mau tai 5000 vong/phtt trong 5 pht.

HGt 1ml dich chiét loc qua mang loc 0.22um,
dem chay may LC - MS/MS

2.5. Tién hanh phan tich trén may LC —
MS/MS

Piéu kién trén LC. COt sic ky: Téc do
dong: 0.1 mL/pht, Thé tich tiém: 10pL.

Chudng trinh gradient dugc chay theo
bang sau:

Thdi gian % pha dong % pha dong B Curve
(phut) | A ACN |0.1% AF/H:0
10 90
0.2 10 90 6
2.5 90 10 3
2.6 10 90 1

Diéu kién trén MS/MS: Ion mode ESI (+),
bién thé mao quan 2.5 kV, Source Temp 150°C,
Desolvation temperature 300°C, Desolvation gas
flow 0.25mL/min, Cone gas flow OFF

C;ﬁ;::enl:ékr:ﬁn Primary ion | Daughterion | Dwell time Cone volt eﬁzl:gey
MS/MSTén chét (m/z) (m/z) (s) V) (eV)

117.0 0.025 20

Carbaryl 202.1 127.0 ) 18 28
145.0%* 14

Acetamiprid 223.1 S ak 0.025 26 2
124.9 18

Dimethoate 230.0 170.9 0.025 18 14
198.9* 10

130.9* 20

Ethoprophos 243.1 172.9 0.025 22 16
215.1 10
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70.0%* 20

Hexaconazole 314.1 159.0 0.025 30 21
110.9 54

Difenoconazole 406.2 251.0* 0.025 36 26
337.1 18

149.9 30

Indoxacard 528.1 203.0%* 0.025 30 38
249.1 12

Emamectin 126.1 48
benzoate 886.7 158.1* 0.025 48 36
164.8* 14

Carbofuran 221.9 123.0 0.025 19 20
152.8 25

TPP 327.1 251.0 0.025 45 %

Thir tu tiém mau: Tiém chuan test may, Tiém cac diém dudng chuén, Tiém mau trdng, Tiém

mau kiém soat, Tiém mau thar

Il. KET QUA NGHIEN cU'U

Sau khi tién hanh xdy dung va thdm dinh
phuong phap dinh lugng déng thai 9 chat ton du
bao vé thuc vat trong mot s6 loai rau qua bang
phuang phap LC — MS/MS dat dugc két qua sau:

PO Iap lai caa thiét bi. Sy 6n dinh v& mat
Thai gian luu (RT) (RSD < 1%) cho thdy c6 thé
dung thdi gian luu (RT) lam yéu t6 dinh danh. Su
I3p lai cua Tin hiéu (Response) do rat tot (RSD <
5%) cho phép dinh lugng théa dang chat can
phan tich.

PO tai lap. DO tai 13p clia phucng phap ndm
trong ngudng 70-130%. Phong thi nghiém cbéng
b6 do tai lap phong thi nghiém %RSDr = <30%.

Gidi han phat hién LOD, gigi han dinh
lwgng LOQ. Gidi han phat hién LOD trong mau
Emamectin benzoate la 0.1294 pg/Kg. Gidi han
phat hién LOD trong mau Indoxacard la 1.0875
Mg/Kg. Gigi han phat hién LOD trong mau
Difenoconazole la: 0.1266 ug/Kg . Gigi han phat
hién LOD trong mau Ethoprophos la: 0.5897
Hg/Kg. Gigi han phat hién LOD trong mau
Dimethoate la: 0.8866 pg/Kg. Gigi han phat hién
LOD trong mau Acetamiprid 1a: 0.7157 pg/Kg.
Gigi han phat hién LOD trong mau Carbaryl la:
0.8507ug/Kg. Gidi han phat hién LOD trong mau
Hexaconazole la: 0.3047 ug/Kg.

Khoang tuyén tinh. Xay dung derng
chuén bang céch splke dung dich chu&n vao mau
trdng tai 5 diém vdi cac ndng do xac dinh: ndng
dé (Conc): 10; 50; 100; 150; 200 ug/kg. Tién
hanh phén tich va do dudng chuén, dam bao hé
s6 hoi quy tuyén tinh 0.99 < R < 1.

Khoang xac dinh. Dua vao khoang tuyén
tinh cia dudng chudn: 10- 100 ppb; Gidi han
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phat hién LOD cho cac nén mau la 3ppb; Gi6i
han dinh lugng LOQ ctia mau: 10ppb

Phong thi nghiém cong b6 khoang xac dinh
cla phuong phap trong khoang [10ppb,
200ppb]. Khoang xac dinh cta phuong phap co
thé ma& réng I16n han 200ppb tuy vao déi tugng
hay muc dich phan tich.

Hiéu suat thu hoi. Danh gia hiéu suat thu
hoi tai diém cd ndng dd 100 ug/kg tai cac nén
khac nhau: Hiéu suat thu hoGi cla Emamectin
benzoat la 84.12-122.16%; cla Indoxacard trén
cac nén la 73.91-127.99%, clia Difenoconazole
trén cac nén la 78.58-129.46%; cla Ethoprophos
trén cac nén la 72.77-131.89%; clia Dimethoat
trén cac nén la 62.4-133.64%; Acetamiprid trén
cac nén la 61.69-129.57%; cua Carbaryl trén cac
nén la 67.04-133.36%); cla Hexaconazole trén
cac nén la 67.38-135.9%;

PO khong dam bao do. Tinh d6 khong
dam bao do trong phong kiém nghiém:

]
Uy = Uy~ + Uy

Trong do

- Uo |a dd khéng dam bao do tdng hop

- U1 |a dd 1&ch chuén cla thu hoi

- U2 13 d6 1éch chuan cua do tai l3p

Nhan xét chung:

PO dang. Két qua do thu hdi nam trong
khoang cho phép theo AOAC nén phong thi
nghiém cong nhan do dung cta phuong phap.

Gidi han phat hién LOD. LOD cua phong
thi ngiém dua ra la: 3 ug/kg

Gigi han dinh lugng LOQ. LOQ cla nén
mau rau 1a 10 ug/kg

Khoang xac dinh. Khoang xac dinh cua
phuong phap [10, 200 ug/kg ], cd thé xac dinh
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nodng do 16n hon béng cach pha lodng mau.

Khoang tuyén tinh. Trong khoang nong do
[10, 200 ug/kg ], hoi quy tuyén tinh cta phuadng
phap 0,99 < R?

TU cd sd trén, ching toi ap dung xay dung
dinh lugng ton du thubc bao vé thuc vat trong
mot s6 mau rau qua thu dugc két qua la ty 1€
mau phat hién ton du thu6c bao vé thuc vat
trong mau rau qua khoang 5-10%, so lugng thay
doi tuy ting loai, trén cac loai rau &n 13 ty 1é cao
han so véi cu qua.

IV. KET LUAN

Chung t6i da da xay dung quy trinh dinh
lugng d6ng thdi 9 chat ton du bao vé thuc vat
trong mot s6 loai rau qua nhu Difenoconazole,
Hexaconazole, Emamectin benzoate, Indoxacard,
Acetamiprid, Carbaryl, Ethoprophos, Dimethoat
béng phuong phap khdi phé (Mass
Spectrometry-MS), ti€n hanh phan tich trén may
LC - MS/MS. Diéu kién trén LC gdbm cot sac ky:
t6c do dong 0.1 mL/phdt, thé tich tiém 10 pL.
biéu kién trén MS/MS gém Ion mode ESI (+),
dién thé mao quan 2.5 kV, source Temp 150°C,
desolvation temperature 300°C, desolvation gas
flow 0.25 mL/min, cone gas flow OFF.

Phuong phdp clia ching toi da trinh bay két
qua kha quan vé do nhay, d6 chinh xac va do
thu hdi ciia 9 chat ton du bao vé thuc vat trong
mot sO loai rau qua. Phuong phap cé do dung,

do thu hdi nam trong khoang cho phép theo
AOAC nén phong thi nghiém cong nhan dé dung
cla phuang phap.
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uoc LUONG CHIEU DAI/CAO TU CHIEU DAI XUO'NG CHAY
& TRE MAC BENH POMPE TAI BENH VIEN NHI TRUNG UONG
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TOM TAT

Do chiéu dai/cao § tré mac bénh Pompe gap
nhleu kho kh&n do tré khong thé tu ding VLrng hoac
€6 cac bat thu‘dng Co xucong khdp nhu veo, qua udn
cbt séng va co ciing. Muc tiéu: Xac dinh mai lién hé
gufa chiéu dai/cao (CC) va chiéu dai xuong chay (XC)
g tré mac bénh Pompe. Phudng phap: 34 tré mac
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bénh Pompe dang diéu tri tai Bénh vién Nhi Trung
udng dugc kham hé van ddng va do chi s6 nhan tric
dé xay du‘ng phudng trinh tuong quan giita chiéu
dai/cao va chiéu dai xugng chay Sau 3 thang, cac d6i
tugng nghlen ctu dugc danh g|a lai dé& k|em dinh tinh
chinh xac cta phudng trinh nady. Két qua Perdng
trinh udc lugng chiéu dai/ cao cla tré mdc bénh
Pompe dua trén chiéu dai xuong chay la CC = 3,29 x
XC + 34,65 néu khéng cé bat thudng cd xuong khdp
va CC = 3,29 x XC + 33,95 néu co bat thudng co
xucng khdp (R? = 99 ,64%). Sau 3 thang, sy khac biét
glu‘a chiéu da|/cao thuc va udc lugng tu phu’dng trinh
trén khong cé y nghia thong ke Két ludn: C6 thé udc
lugng chiéu dai/cao cua tré méc bénh Pompe tir chiéu
dai xuang chay.

Tu’ khoad: Bénh Pompe, tinh trang dinh duGng,
chiéu dai/cao, chiéu dai xuong chay, tré em.
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