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Thudc bao vé thye vit — Xac dinh ham lwong hoat chit
glyphosate bdng phwong phap séc ky I6ng hiéu ning cao

Pesticides - Determination of glyphosate content by high performance liquid chromatography

1 Pham vi 4p dyng

Tiéu chuin nay quy dinh phuong phéap sdc ky Idng hiéu ndng cao (HPLC) véi detector ti ngoai (UV)
d& xic dinh ham legng hoat chét glyphosate trong sdn phim thudc bdo vé thwc vét cd chira
- glyphosate.

2 Tai ligu vign din

Céc ti ligu vién din sau day 1 cin thiét 8& 4p dung tidu chulin nay. B&i véi tai lidu vién din ghi ndm
céng bé thi 4p dung phién bdn duwge néu, DI vai cde tai lidu vién ddn khéng ghi nam cdng bb thi dp
dyng phign ban méi nhét, bao gdm ca cac siva abi, bd sung (ndu cé).

TCVN 4851 (ISO 3696), Nutc dung dé phén tich trong phong thi nghigm — Yéu clu ki thusit vé

phuong phép thee
TCVN 12017:2017 Thudc bdo vé thyre vl - Ley méu

3 Nguyén tic

Ham lirgmg glyphosate duge xéc dinh bing phurong phép sdc ky kdng hiéu ndng cao (HPLC), str dung cbit
trao a8i ion véi detector t& ngoai (UV) & buédc séng 210 nm va diing phwong phdp ngoal chudn. Két qua
dugre tinh dya trén sy so sanh gilra sé do dign tich pic m3u thir va sé do dién tich pic chuln.

4 Thudc thir

Chi si¥ dung céc thudc thir tinh khidt phan tich, niéc ding trong qué trinh phan tich dat loai 3 olia TCWN
4851 (ISO 3696) holic ¢ 46 tinh khiét tirong dwong, .

4.1 Chét chuan glyphosate (CsHsNOsP), 43 biét ham lugng

4.2 Acetonitrile (C:HsN), diing cho séc ky long
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4.3 Kall dihydro phosphate (KH:PO), ding cho séc ky ldng

4.4 Axit phosphoric (HsPO4), 85%, diing cho séc ky ldng
4.5 Dung méi pha déng

Cn 1,37 g KHzPQ, (4.3) vao' céc thiy tinh 1000 ml (5.1) thém 800 ml nwéc cét 2 1n khir ion va diéu
chinh pH 161 2,2 bding axit phosphoric (4.4), thém 200 ml acetonitrile (4.2) diéu chinh pH vé 2,2 bing
axit phosphoric (4.4), siéu 4m dudi khi bng may siéu &m (5.6) trong 15 min

4.6 Dung djch chuin lam vigc

Duing can phin tich (5.7) can khodng 0,01 g chdt chudin glyphosate (4.1), chinh xdc &n 0,00001 g vao
binh dinh mic 10 ml (5.2), diing pipet thém chinh x4c 0,1 ml axit phosphoric (4.4), thém 7 ml nwée cét
lic siéu am cho tan hét, thém 2 ml Acetonitrile (4.2), sidu am trong 15 min, d& ngudi dén nhiét &%
phéng va dinh mirc dén vach bdng nirée.

" CHUTHICH: - Chat chuln bdo quan trong ti lanh phéi dirorc dura vé nhidt 83 phéng trurére khi can.

Néu str dung can cé cdp chinh xac 0.0001 g thi Itreng mBu va chudn tang Ién 10 tan
5 Dyng cy, thiét b|
St dung cac thiét bi, dung cy théng thurdmg clia phang thir nghiém cy thé nhir sau:
5.1 Céc thuy tinh, dung tich 1000 ml.
5.2 Binh djnh mtrc, dung tich 10 ml.
5.3 Pipet, dung tich 1 mi; 5 ml; 10 ml,
5.4 Xyranh bo'm mdv, dung tich 50 i, chia vach dén 1 pl. hoic bom méu ty déng
§.5 Mang lgc PTFE, ¢o kich thwdc 18 0,45 pm.
5.6 May siéu dm.
5.7 C&n phan tich, c6 dd chinh xac dén 0,00001 g.
5.8 May do pH
5.9 Thiét bj sic ky Idng higu nang cao, dugc trang bj nhu sau:

- Méy séc ky 13ng hiéu néing cao véi detector tir ngoai (UV)
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- Hé théng bom caa &p
- May tich phan hodc may vi tinh

- Cat trao @di anion Gronusil S 80 Sax, 250 mm, dwéng kinh 4,6 mm, ¢& hat pha tinh 5 um hogc loai
trong dwong

- B bom mau ty ddng hodc bom méu bing tay.
6 Cach tién hanh

6.1 Lay mau va chuan bj miu

6.1.1 Lay mau

L&y mBu theo tiéu chudn TCVN 12017:2017.

6.1.2 Chudn bj miu

M&u cén duwoc lam ddng nhét trwde khi can: déi véi mau dang Iong phai lic déu, néu bi ddng déc do
nhigt d thdp cin duwoe 1am tan chdy & nhigt 46 30°C £ 2°C; adi véi mau dang bét, hat phai dwec trén
déu.

6.1.3 Chuan bj dung djch mau thir

6.1.3.1 Chudn b| dung dich mau thir ( d6i vél thanh phim dang long)

Dung can phan tich (5.7) can méu thir chira khodng 0,01 g hoat chét glyphosate, chinh xac dén
0,00001 g vao binh dinh mirc 10 ml (5.2), hda tan hét va dinh mic dén vach béng dung méi pha déng
(4.5). Siéu &m trong 5 min, d& ngudi dén nhiét d6 phong, loc qua mang lgc 0,45 um (5.5) trude khi bom
vao may.

6.1.3.2 Chudn bj dung dich miu thir ( déi véi thanh phim dang ky thuat va rin)

Dlng ¢an phan tich (5.7) can mAu thkr chia khodng 0,01 g hoat chét glyphosate, chinh xdc dén
0,00001 g vao binh dinh mic 10 ml (5.2), ding pipet thém chinh xc 0,1 m! axit phosphoaric (4.4), thém
7 ml nudre cét le sigu am cho tan hét, thém 2 mi Acetonitrile (4.2) dinh mc dén vach bang nwdc. Sigu
4m trong 5 min, d& ngudi aén nhiét 48 phéng, loc qua mang loc 0,45 um (5.5) trudre khi bom vao may.

6.2 Xac dinh ham lwgng hoat chét
6.2.1 Didu kién phan tich

Pha ding: thec 4.5
Buwéc sdng: 210 nm
Tée as dong: 1,5 mi/min
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Thé tich bom miu; 20
Nhiét d8 bubng cot: 45°C
6.2.2 Xdc dinh

Bom dung dich chudn iam viéc (4.6) cho ¢én khi s6 do dién tich clia pic chat chun thay d8i khéng Ion
hom 1 %. Sau d6, bom 14n Iegt dung dich chudn 1am viéc (4.6) va dung dich mau th (6.1.3), 13p lai 2
14 (sé do di&n tich clia pic chuan thay ddi khdng Iém hon 1 % so véi gia trj ban dAu).

7 Tinh két qua

Ham Iwgng hoat chét glyphosate trong mau, X, bidu thj bing phin trim khéi lrgng (%) duee tinh theo
cdng thive 1:

Spxm,

X =
S.xm,

xP (1)

Trong d6:
Sm I 56 do dién tich clia pic mau thi¥;
S.1a $6 do dién tich clia pic chuan;
mela khéi legng chét chudn, tinh bing gam (g);
Mim 13 khéi lrgng mAu thi, tinh béng gam (g);
P 1 d6 tinh khiét cta chit chudin, tinh bing phain tram (%).
Chénh léch gitra hai két qua x4c dinh song song khéng én hon 0.9 %, tai mirc 30%.

Ham Ivgng hoat chét glyphosate dang muéi trong mdu, Y, bidu thi blng phan trim khéi luong
(%) dugre tinh theo céng thire:

Y=Xxh
Trong d&: h la hé sé mudi
- X1a ham Iwgng hoat chét glyphosate atid trong mau tinh dwgre thee cong thive 1;
- h=1,3486 véi glyphosate isoprepylamonium (glyphosate [PA);

- h=1,267 véi glyphosate dimethylamonium (glyphosate dimethylamine);
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- h=1,1005 véi glyphosate amonium;
- h=1,1301 véi glyphosate sodium;
- h=1,2251 véi glyphosate potassium;

- h=1,45 v&i glyphosate trimesium.

8 Bdo cdo thir nghiém

Béo c4o thir nghigém phai ghi ré:

a) moi thdng tin can thiét v& viéc nhan biét day a0 m3u thi;
b) phuwong phap Iéy mé&u da s dung;

¢) phuong phap thiv 43 st dung va vién dan tidu chudn nay;

d) mei thao téc khéng dwere quy dinh trong tiéu chudn nay, hodc nhing didu duge coi 1 ty chon, va
bat ky chi tiét ndo cé dnh hudng toi két qua:;

e) két qué thir nghiém thu durerc.
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Phulyc A
{Tham khao)

Gidi thidu hoat chét Glyphosate

A.1. Gi&i thigu hoat chit glyphosate

A.1.1 Céng thtrc chu tao:
0

0]
H ]
HOJK/N‘\/P\""'OH

OH

A.1.2 Tén hoat chét: Glyphosate
A.1.3 Tén hoa hoc: IUPAC: N-(phosphonomethyl)glycine
A1.4 Cong thirc phan it CsHaNOsP

A1.5 Knhéi lwgng phan tdr 169.07

A.1.6  Nhiét 39 nong chay: 184.5°C
A.1.7T Ap suédt hoi bao hod & 25 °C: 1,31 x 102 mPa

A1.8 B9 hoatan & 20 °C trong:
Nweoe (pH 1,9) 10.5g/1

Khéng tan trong céc dung mai hthu cor théng thudng: acetone, ethanol, xylen
Cac mubi kim loai kigm, mudi amin clia Glyphosate dé tan trong nwée.
A.1.10 Dang bén ngoai: Tinh thé khang miu.

A.1.11 D6 bén: Glyphosate va mudi clia né bén & trong khong khi, bj phan huy & nhiét d6 > 200°C,
bén khong bi thuj phan & pH=3, 6, 9 (5-35 °C). ’
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A.2. Giéi thidu hoat chit glyphosate amonium

A.21 Céng thire ciu tao:

o H R
HO' O'NHy4

A.2.2 Tén hoat chét: Glyphosate amonium

A2.3 Teénhod hoc (IUPAC): N-(Phosphonomethyl)glycine monoammonium salt

A2.4 Cong thirc phan tl: C3HuNOsP

A25 Knhdilwgng phan tir: 186.1

A.2.6 Nhiét 49 ndng chay: 184.5°C
A2.7 Ap sulthoi bio hod & 25°C; 9x 103 mPa
A.2.8 Do hdatan & 25 °C trong:
Nuée (pH=3,2) 144 gh
Dung méi hiwu cor It tan
Phéin 1én khéng tan trong dung mai hiu cor
A.2.9 Dang bén ngoai: Bjt mau tréng, khdng mii
A.2.10 D bén: Glyphosate amonium bén & trong khdng khi, b phan huy & nhiét dé > 190 °C, b&n hon
5 ngay trong mdi trwrng pH 4,7,9 & 50 °C. Khong bét Ifka.

1
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A.3. Gidi thiéu hoat chét glyphosate-isopropylammonium

A.3.1 Céng thirc chu tao:

Q OH
NS
Ho A
N—tc” ToH
GHs S
NH;=~CH-—CH; HO—C
\O

A.3.2 Tén hoat chét: Glyphosate-isopropylammonium

A.3.3 Tén hod hoc (IUPAC): - N-(phosphonomethyl)glycine - isopropy!aming (1:1)
' - isopropylammonium N-(phosphonomethyl)glycinate

A.3.4 Cang thirc phan tl:  CeHiN2OsP
A.3.5 Khéilwong phan tr: 228.2

A.3.6 Nhiét @6 ndng chdy: 143-164°C va 189-223°C
A.3.7 Ap sult hoi bic hoa & 25°C: 2.1x10® mPa

A.3.8 Db hoa tan & 25 °C trong:

Nuwge - 1050 g/
Dicloromethane <0.5
Methanol 19.86

A.3.9 Dang bén ngoai: Bot mau tring, khéng mui.
A.3.10 B§ bén: Glyphosate-isopropylammonium trong kﬁéng khl, bi ph&n huy & nhiét do séi, bén trong
khodng 5 ngdy trong méi trwéng pH=4,5,va 9, & 50 °C

12
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A.4, Gidi thigu hoat chat glyphosate sodium

A.4.1 Céng thic chu tao:

A.4.2 Tén hoat chét: Glyphosate sodium salt
A.4.3 Tén hod hoc: IUPAC: sodium;(carboxymethylamino)methyl-hydroxyphosphinate
A4.4 Coéng thirc phan ty; C3H/NNaOsP

A45 Khéilugng phan tir: 191,1 gimol

A.4.6 Nhigt 49 nong chay:
AAT Apsudthoibio hoa & 25°C: 7,56 x 10° mPa

A48 D¢ hodatan & 20 °C trong:
Nwére (pH 1,9) 3359/

A.4.9 Dang bén ngoai: Tinh thé mau tréng.

A.4.10 B3 bén: Glyphosate scdium bj phan huy & nhiét do > 260°C.

13



TCVN 12473 : 2018

A.5. Gidi thidu hoat chét glyphosate potasium

A51 Cong thire cdu tao:

o
5 \P/’\N/ L
07 %N 4
[4]

A.5.2 Tén hoat chit Glyphosate potasium salt

A.5.3 Tén hoa hoc: IUPAC: potassium;(carboxymethylamino)methyl-hydroxyphosphinate

A.5.4 Cdng thirc phan tlr:  CaH/KNOsP

A5.5 Khéilrgng phan tr: 207,2 gimol
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A.6. Gidi thigu hoat chit glyphosate trimesium

AB.1 Céng thirc chu tao;

,.H
0
Y, o
H //E. ’I‘
"0 ‘\\\ H
0 0

L

A.6.2 Tén hoat chdt: Glyphosate trimesium salt
A.6.3 Tén hod hoe: IUPAC: 2-(phosphonomethylamino)acetate;trimethylsulfanium
A6.4 CoOngthlc phantl: CeHsNOsPS

AB.5 Khéilugng phan tir; 245,23 g/mol

A6.6 Nhigt dj néng chay: 184.5°C
AB.7 Ap suit hol b3o hod & 25°C: <0,01 mPa

A.6.8 Pjhdatan & 20 °C trong:
Nuére (pH 1,9) ~ >.1000 g/

A.6.9 Dang bén ngodi: Chét rin mAu tring.

A.6.10 D0 bén: Glyphasate trimesium bj phan huy & nhiét d§ > 150°C.
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A.7. Giéi thidu hoat chét glyphosate dimethylamine

A.74 Cong thirc chu tao:

H
U
0
0.,

\p'/-\n/ H
L | \T
o ™ o

A.7.2 Tén hoat chat: Glyphosate dimethylamine salt
A.7.3 Tén hod hoc: IUPAC: N-methylmethanamine;2-(phosphonomethylamino)acetic acid
A.7.4 Cong thirc phan tlr; CsHisN20sP

A75 Khdi legng phan ti: 214,158 g/mol

16
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Thw myc tai lidu tham khao

[ CIPAC HANDBOOK H, MT 284 page 182

[2]  TCCS 01:2009/BVTV thudc bio vé thyc vt chira hoat chét glyphosate- Yéu cu ki thuat va
phuong phép thie

[3] CDS Torlin, The Pesticide Manual, Thirteeth Edition, 2003
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