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Abstract

The requirements of the research method should be rapid, simple, less toxic and effective to determination of
glyphosate in soil, water and food. Samples were extracted using H.O, analyzed by GC-MS/MS. The method
is assessed to be suitable for glyphosate allowing for limitation in the environment and food of other
countries in the world and Vietnamese regulation TT50 / 2016 / TT-BYT with the quantitative limit of 1.0 ppb
for the water sample, recovery efficiency 91.5% (RSDr = 9.43%), quantitative limit 0.5 ppm for soil sample,
recovery efficiency 93.1% (RSDr = 11.26%), limit Quantities of 0.1 ppm grape grapes, recovery efficiency of
98.6% (RSDr = 11.376%). Test report of glyphosate in the environment and food higher standard of Europe,
highest in dry leaves 13,790 times.
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Tom Tat

Y&u ciu cua phuong phap nghién cuu can phai nhanh chéng, don gidn, it doc hai va hi¢u qua dé
xac dinh Glyphosate trong dat, nudc va thyc phdm. Mau sau khi dong nhat dugc ly trich bing
H.0, phan tich bang phuong phap GC-MS/MS. Phuong phap duge danh gia phu hop véi giéi han cho phép
Glyphosate trong méi trudng va thuc phim cua céac nuoc trén thé gigi va quy chuin Viét Nam
TT50/2016/TT-BYT vai giéi han dinh lwong 1,0 ppb cho nén mau nudc, hiéu suat thu hoi 91,5% (RSDg =
9,43 %), gi6i han dinh luong 0,5 ppm cho nén mAu dat, hiéu suat thu hdi 93,1% (RSDr = 11,26 %), gidi han
dinh lugng 0,1 ppm cho nén mau nho, hiéu suét thu hoi 98,6% (RSDr = 11,376 %). Két qua phan tich cho
thay ham lugng Glyphosate vuot tiéu chuan cia Chau Au ¢ ca mau thyc pham va mau méi trudng, cao nhat
& mau than 14 cay kho, 13.790 lan.

Tur khéa: GC-MS/MS, Glyphosate, méi truong, thuc phcfm, ton du.

1. MO PAU do6 c6 viéc xay dung cac phuong phap phén tich va

Trong thap nién vira qua, viéc sir dung chat diét co
Glyphosate ngay cang tré nén phé bién va hién nay
la mét trong nhirng thuéc diét co duoc sir dung nhiéu
nhét trén thé gidi. Viéc xac dinh glyphosate trong
moi truong va noéng nghiép gy ra rat nhiéu van dé
kho khin do né 1a mot hop chat c6 phan tir luong
nho, c6 dd phan cuc rét cao va kha nang tan trong
nude rat 16n va it tan trong dung méi hiru co. Hon
nita, n6 ¢ cau trac tuong ty nhu nhiing thanh phan
c6 trong cdy nhu amino acid nén s& gdy nhiéu trong
qua trinh phén tich [1, 2].

(0] 0
Ja L
HO™ ) " OH
HO
Hinh 1: Céu tric cua Glyphosate

Vin dé dat ra phai co nhiing bién phap thich hop
giup cac nha quan ly kiém soat tot Glyphosate, trong

danh gia ton du Glyphosate trong méi truong va
thuc pham. Hién nay, ¢ rat nhiéu phuong phap
duoc nghién cau va Gng dung dé phan tich
Glyphosate, c6 thé ké dén phuong sic ky long hiéu
ning cao HPLC, phuong phap sic ky ion IC,
phuong phap sic ky khi GC-NPD [3]. Tuy viy, cac
phuong phap nay gip mét sb tré ngai duong tinh
gia, gioi han phat hién cao khong dap ung yeu cau
giéi han cho phép cac nuéc trén thé gigi va Viét
Nam.

Trong nghién cuau nay, chung téi nghién ctu xac
dinh Glyphosate bing phuwong phap sic ky khi ghép
khdi phd 3 tar cuc GC-MS/MS, thiét bi duoc danh
gia rat cao nho nhitng wu diém vé tinh dic hiéu, do
nhay, d6 chon loc.

Vi céc tac hai rat nguy hlem cua Glyphosate gay ra
cho nguoi nén mot sé quéc gia da thiét lap gisi han
cho phép cua Glyphosate trong thuc pham 12 rat thap



Bang 1: Gigi han Glyphosate cua cac nudc trén thé

do ly thuyét thém vao mau tring (mau da phan tich
khong phéat hién Glyphosate).

gidi [3 - 6] Bang 3: Nong d6 thém vao mau trang dé xac dinh do
MRL trong MRL lap lai, d6 tai lap
Stt | Quéc gia | thwc pham |trong nwéc|  |Nong dé chuan trong mau| Lwong miu (ml, g)
(mg/kg) (ng/L) Nudc + 1,0 ppb 10
1 EU 0,1 0,1 Pit + 0,5 ppm 5
2 Nhat 0,2 - Nho + 0,1 ppm 2
3 M¥ 0,2 700

2. VAT LIEU VA PHUONG PHAP NGHIEN
cuu

2.1. Thong s6 van hanh may
Bang 2: CAc théng s cai dat trén thiét bi GC-

MS/MS

Chwong trinh Théng s6
GC:
Cot DB5MSUI30mx0.25x0.25um
Khi mang He
Injector 250°C
Split flow 50 ml/ph
Luu lugng khi 1.0 ml/ph
Thé tich tiém 2ul

60°C/1.5 phut, ting 10°C t&i
Chuwong trinh nhi¢t120°C/1.0 phut, tang 30°C toi

300°C/5.0 phut.
MS
Transfer line: 290°C
Ion’source: 250°C
Ché do ion héa El, MS/MS

2.2. Chuan bi dung dich chuin

Chuan gbc (Co = 100 ppm): Can khoang 1 mg chuan
Glyphosate, cho vao binh dinh mirc 10ml, dinh muc
dén vach bang nudc cat.

Noi chuan Parathion-D10 40 ppm pha trong ACN
cua hdng Restek.

2.3. Chuin bi miu

Mau duoc chiét bang nuoc, ldy 1 ml dich théi kho
dudi dong khi nito, nhiét d6 < 50°C. D& ngudi & nhiét
d6 phong. Thém 0,1 ml heptafluoro-1-butanol, 0,2 ml
Trifluoroacetic anhydride, vortex. U ¢80 °C trong 45
phat. Bé ngudi ¢ nhiét do phong, thoi dudi dong khi
nito, dinh mc lai bang 0,2 ml ndi chuén Parathion-
d10. Cho vao lo 1,5 ml, tiém vao GC-MS/MS.

2.4. Tham dinh phwong phip

Phuong phap dugc danh gia thim dinh theo qui dinh
2002/657/EC [3] d6i véi nhitng chat doc hai co qui
dinh mirc giéi han cho phép. Theo d6, can khao sat
do tuyén tinh, do thu hdi, do lap lai va do tai lap, gidi
han phat hi¢n va dinh luong cua phuong phdp. Do
thu h01 duoc danh gid dya vao viéc so sanh nong do
chat can phan tich thu dugc khi phan tich so véi nong

3. KET QUA VA THAO LUAN
3.1. Hé théng sic ky khi ghép khéi phé GC-
MS/MS

Hé théng sic ky khi ghép khéi phd GC-MS/MS c6
tinh chon loc cao vi khi so séanh 3 sic ky d6 (blank
mau, mau thém chuan 10ppb, dung dich chuan
10ppb), tai thoi gian luu cia glyphosate trong sac ky
dd blank mau khong xuét hién nhidu gay ra do tap
chat ¢ trong mau. Phuong phap c6 do nhay cao, qui
trinh xa 1y mau nhanh dap Gng céc yéu cau khat khe
clia cac nudc trén thé gioi, két qua chinh xac va do
tin cdy cao dap ung cho viéc xuat nhap khau hang
hoa va phuc vu cho viéc quan ly cta co quan.

Hinh 2: Sic ky d6 blank mau, chuan 10ppb va mau
thém chuan 10ppb

3.2. Puong chuin
Puong chuan trén nén mau nude duge xay dung 5
diém 0,2ppb, 1ppb, 2ppb, 5ppb va 10ppb; mAu dat
duoc xay dung 5 diém 0,2ppm, 1ppm, 2ppm, Sppm
va 10ppm; va mau trai nho duoc xay dung 5 diém
0,02ppm, 0,1ppm, 0,2ppm, 0,5ppm va 1,0ppm duoc
biéu dién trong Hinh 2 — 4.

GLYPHOSATE
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Hinh 3: Buong chuan Glyphosate trén nén mau
nudc
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GLYPHOSATE
Y = 1.473e-1X - 1.247e-2; R*2: 0.9990; Ongin: Ignore; W: Equal; Area
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Hinh 4: Buong chuan Glyphosate trén nén mau dat

GLYPHOSATE
Y = 1.882e0X - 5.317e-2; R"2: 0.9983; Onigin: lgnore; W: Equal; Area
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Hinh 5: Budng chuan Glyphosate trén nén mau tréi
nho
DPuong chuan trén nén mau dat, nudc va trai nho déu
c6 cac thong sé R2 > 0,99 dap ung duoc yéu ciu cua
AOAC Official Methods of Analysis (2016),
Appendix F: Guidelines for Standard Method
Performance Requirements [3].

Area Ratio

3.3. P thu hoi, d lap lai va d¢ tai lap, do khong
dam bao do

Két qua thu dugc cac thong sb hiéu suét thu hdi, do
lap lai, d6 tai 1ap cua phuong phap (Bang 4) déu dat
theo qui dinh cua AOAC Official Methods of
Analysis (2016), Appendix F: Guidelines for
Standard Method Performance Requirements [3]
chiing té6 phuong phap phan tich dugc xay dung la
phu hop.

Bang 4: Céc thong sb phé duyét tong hop

Céc thong s6 phé | Miu | Mau | Mau 'rl;le:u
duyét Nuwéc| DAt | Nho | S7Uan
: AOAC
Hiéu sut thu hoi 915| 93,1 | 98,6 |60-115
Do lap lai (RSD; %) | 115 | 11,2 | 82 | <30
Do tai lap (RSDr %) | 9,4 | 11,3 | 11,4 | <30
Uexp (%) 254 | 26,4 | 22,9 -
Gidi han dinh luong L0 0.5 0.1
ppb | ppm | ppm
Gici han phathien | &3 | 02 003
ppb | ppm | ppm

3.4. Ung dung phan tich Glyphosate trong thuc
pham va méi truong
Cac mau duoc phan tich tai Trung tam dich vy phan
tich thi nghiém TPHCM tir 6 thang cubi nam 2017
duoc trinh bay trong Bang 5.
Bang 5: Két qua Glyphosate trong mot sé6 mau mdi
truong, thuc pham

A x Ket qua

Stt Tén mau (mg/l, mg/kg)
1 Nudc 3,88-99,9
2 Dit 0,60 - 2400,0
3 Xo dua 19,69

4 Tam bbng 3,81

5 Lua 1,04

6 |Thancly, ldAkhd| 24,0-1379,0

Tat ca cac mau phéan tich déu c6 ham luwong
Glyphosate vuot tiéu chuan cho phép theo qui dinh
cua Chau Au tir 10 — 13.790 lan; cao nhat & mau
than cay, 1a kho.

Nghién ctru ¢ 12 trang trai trong nho c6 st dung
Glyphosate lam thudc diét co & huyén Tuy Phong,
tinh Binh Thuan trén cAc mau dét, nudc ngam va trai
nho. Két qua duoc trinh bay lan luot ¢ cac Bang 6,
7, 8.

Bang 6: Két qua nong do Glyphosate trong dat tai
cac trang trai tréng nho & Huyén Tuy Phong, Tinh
Binh Thuan (so sanh vai du lwong thuée BVTV cho
phép trong dat)

Tén G|I\ly0pnhgo(sigte S6 lan virgt QCVN
mau 15:2008/BTNMT
(mg/kg)

bl 0,5 5

b2 0,8 8

b3 0,0 0

b4 0,6 6

b5 0,8 8

b6 0,8 8

b7 0,6 6

b8 0,7 7

b9 0,6 6

b10 0,8 8

b1l 0,0 0

b12 13 13

Viét Nam chua c6 gigi han qui dinh ham lugng
Glyphosate trong dat. Glyphosate thugc nhém thudc
diét co, theo Quy chuan ky thuat Quéc gia vé du
lwong thubc bao vé thuc vat trong dat QCVN
15:2008/BTNMT, gi6i han téi da cho phép cua
nhém thudc trir co < 0,1 mg/kg. Theo két qua & bang
19 cho thiy, nhiitng ho trong nho s dung
Glyphosate dé trir 6 s& tén du trong dat va déu vuot
tr 5 —13 1an QCVN 15:2008/BTNMT.



Bang 7: Nong d6 Glyphosate trong nudc ngam &
khu vuc nghién ciru

| Néngas So véi giéi han|S6 lan vwret giGi
Tén Glyphosa{te caa EPA han cia EU
mau (Lg/L) (MRL=700 | (MRL=0,1
Hg/L) Hg/L)

N1 0,0 Dat 0

N2 0,0 Pat 0

N3 0,0 Pat 0

N4 12,3 Dat 123

N5 15,7 Dat 157

N6 1,0 Pat 10

N7 3,9 Pat 39

N8 0,0 Dat 0

N9 3,9 Dat 39

N10 0,0 Dat 0

N11 0,0 Pat 0

N12 19,1 Pat 191

Hién nay & Viét Nam chua c6 gidi han qui dinh ham
lugng Glyphosate trong nuéc. Theo Co quan bao vé
moi trudng Hoa Ky (EPA) qui dinh gigi han tdi da
ctiia Glyphosate trong nudc la 700ug/L. Két qua &
bang 7 cho thiy, nhitng ho trong nho st dung
Glyphosate dé trir co s& ton du trong nudc va déu an
toan theo ngudng kiém soat caa EPA. Tuy nhién,
theo tiéu chuan cia khdi lién minh Chau au (EU) la
0,1 pg/L thi nuéc cua nhitng ho c6 ton du
Glyphosate vuot ngudng tir 10 — 200 lan.
Bang 8: Nong d6 Glyphosate trong trai nho ¢ khu
vuc nghién ciru

o Nong do
rér | Ghprae | oo
(mg/kg) ’

TN1 0,00 DPat
TN2 0,00 Dat
TN3 0,00 DPat
TN4 0,00 Dat
TN5 0,09 DPat
TNG6 0,05 Pat
TN7 0,00 DPat
TN8 0,14 Khong dat
TN9 0,00 DPat
TN10 0,14 Khéng dat
TN11 0,00 Pat
TN12 0,07 DPat

Théng tu 50/2016/BYT qui dinh cac loai thuc pham
dugc kiém Glyphosate & mac 0,1 mg/kg. Két qua
phan tich trong miu nho phéat hién c6 ton du
Glyphosate trong trai nho ¢ ham lwong rit nho voi
10 mau dat chuan va 02 mau vuot 1,4 1an so giGi han
kiém soét.

Do d6, Céc co quan quan ly cua Viét Nam can sém
nghién ciu va xay dyng qui chuan dé kiém soéat
Glyphosate trong méi truong va thuc pham nham
bao vé mdi truong, nang cao chat lugng san pham
ndng san, thuc pham.

4. KET LUAN

Phuong phéap xac dinh Glyphosate dugc thuc hién
nhanh chéng, it doc va hiéu qua, vai gidi han dinh
lwong 1,0 ppb cho nén mau nuéc, hidu suat thu hoi
91,5% (RSDr = 9,43 %), gidi han dinh luong 0,5
ppm cho nén mau dat, hiéu suat thu hoi 93,1%
(RSDr = 11,26 %), gidi han dinh lugng 0,1 ppm cho
nén mau nho, hiéu suat thu hdi 98,6% (RSDr =
11,376 %) dap tmg dugc tiéu chuan caa Viét nam va
Quéc té. Khi ung dung phuong phap dé xac dinh
Glyphosate trong cac nén mau khac nhu ngii cdc,
thuc pham cho thiy du luong Glyphosate rat dang
bao dong néu so vai tidu chuan cho phép cua Chau
Au. Pay 1a 10i canh bdo nghiém tic, cic co quan
chtrc nang can xem xét c6 nhitng nghién ctu qui mo
t6ng thé va cao hon dé ting do tin cay cua két qua.
Co quan chirc nang can chuin héa va ban hanh qui
chuan vé phan tich va gidi han kiém soat Glyphosate
trong moi trudng va thyc pham. Can tién hanh phan
tich qui mo 16n hon, dbi twgng nghién ctru nhidu hon
nham danh gia rai ro suc khoe con ngudi va moi
truong.
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