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Tém tit:

Ngay nay, vin dé thwe phim va dd udng sach hay phén tich du lwong cac hop chit doc hai trong thwe phim,
d6 udng dwge xi hdi ngay cang quan tim. Trong nghién ctru nay, mdt quy trinh phén tich dw lwgng glyphosat
(N-phosphonomethyl glycine) trong mét s6 loai dé udng nhw nwéc tra va bia da dwoc phat trién trén co sé sir dung
phuong phap dién di mao quan (CE), detector do dd din khéng tiép xiic két hop véi k§ thuat chiét pha rin (SPE).
Cic diéu kién phan tich di dwoc toi wu trén thiét bi CE, bao gom: dung dich dién ly nén (BGE) histidin (His)/axit
axetic v6i nong do His 1 mM va pH dwoc diéu chinh dén 2,75 bing axit axetic; dién thé tach 20 kV, bom dién hoat
dong ¢ dién thé 20 kV trong 10 s. Quy trinh da thu dugc két qua giéi han phat hién (LOD) cia glyphosat twong doi
thap (0,42 pg/l, do lap lai va tai lap xac dinh qua do léch chuin tuwong dbi (RSD) ciia dién tich pic va tho'l gian di
chuyen déu nho hon 10%, khoiang tuyen tinh rong, gia tri hi¢u suét thu hoi ciia glyphosat trén cac nén miu do uong

khac nhau dat 88,7-96,3%.

Tir khéa: bia, detector do dd din khéng tiép xic, dién di mao quan, glyphosat, nwéc tra.

Chi s6 phén logi: 2.10

Pat van de

Glyphosat (hinh 1) 12 hoat chat chinh trong nhiéu loai thudc
diét co, dwoc st dung rong rai trén toan thé gid1 voi nhu cau
hang nam wdc tinh khoang 800.000 thn [1]. Dong thoi, hoat
chét nay ciing duoc danh gia 1a chat doc c6 nguy co tiém tang
toi suc khde con nguoi [2].
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Hinh 1. Céng thirc ciu tao glyphosat.

Glyphosat diét co theo co ché w@c ché enzym
5-enolpyruvylshikimat 3-photphat tong hop axit amin thom
thiét yéu cho su sinh truong cua co (tyrosin, tryptophan,
phenylalanin), ngan chin qué trinh sinh truong va gy chét co
[3]. Dua vao co ché nay, glyphosat c6 kha ning diét duoc hau
hét cac loai ¢ voi hiéu qua cao, thoi gian tac dung dai va co
tinh chon loc, khong tac dong ddi v6i nhiing cay trong bién doi
gen khang glyphosat.
Trong qué trinh diét co, glyphosat ciing bi hap thy vao cay
trong (chii yéu qua 14) [3]. Tuy ring, luong glyphosat nay sé& bi
chuyén hoa va dao thai nhung van con mot lugng nho duoc luu
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giit lai trong cay trong, gdy nén nguy co doi v0i con nguoi khi
str dung. Boi vy, viéc nghién ciru va phat trién quy trinh phan
tich glyphosat trong thuc pham hay d6 ubng co ngudn goc tir
cy trong nong nghiép 1a can thiét.

Trong nghién ctru nay, a6i tuong dugc lya chon 1a tra va
bia, déy la cac loai d6 udng phd bién nhat thé gioi. Trong khi
tra c6 nguon gdc tir cdy tra thi nguyén li¢u san xuat bia ciing
6 ngudn goc tur cdy trong nong nghiép - cdy dai mach. Trén
thé gioi, mot s6 quoc gia nhur Trung Qudc va Nhat Ban di dua
ra gi6i han du lugng glyphosat tdi da trong cac san pham tra
thuong mai nho hon 1 mg/kg [4]. Hién nay chua c6 tiéu chuin
vé du lugng glyphosat tbi da cho phép trong bia, tuy nhién qua
nghién ctru dd cong bd ctua K. Cook (2019) [5], du luong nay
¢6 thé dao dong tir 5,7 dén 49,7 pg/l.

Trén thé gioi, nhidu nghién ctru vé phat trién phuong phap
phén tich glyphosat di dugc cong bd: sic ky khi ghép ndi
v6i cac loai detector nhu detector quang ké ngon lta (FPD)
[6], detector nito-photpho (NPD) [7], detector khoi pho MS)
[8]; sdc ky long ghép ndi voi detector khdi phd hai lan (MS/
MS) [9], detector quang phd hip thu phan tir ving tir ngoai
(UV) [10] hay phuong phap CE két hop vai detector UV [11],
detector do do dan khong tiép xuc (C*D) [12]. Theo TVCN
11492:2016 [13], phuwong phap sic ky khi khdi phd duoc sir
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Abstract:

Nowadays, the issue of fresh food, drinks, and residue
analysis of toxic compounds in food and drinks is
increasingly interested in society. In this study, an
analytical procedure for quantitative analysis of the
glyphosate residue in beverages such as tea infusion
and beer was developed based on the -capillary
electrophoresis method with capacitively-coupled
contactless conductivity detector combined with sample
preparation using solid phase extraction technique.
The analytical conditions optimised for capillary
electrophoresis equipment included: histidine/acetic
acid background electrolyte solution with histidine
concentration of 1 mM and pH value was adjusted to
2.75 by acetic acid; a separation voltage was 20 kV was
applied and a high voltage injection at 20 kV for 10
seconds was chosen. The optimised analytical procedure
has resulted in a low detection limit of glyphosate (0.42
ug/l), the repeatability and reproducibility expressed
by the relative standard deviation of the peak area and
migration time were both less than 10%, a wide linear
range, and the obtained recovery efficiency of glyphosate
on different drinks were achieved to values ranging from
88.7 t0 96.3%.

Keywords: beer, capacitively-coupled contactless
conductivity  detector, capillary electrophoresis,
glyphosate, tea infusion.
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dung dé xéc dinh ham lugng glyphosat trong thyc pham c6
nguon goc tir thue vét. Trong phuong phap nay, glyphosat dugc
dan xuat truc tiép bang hén hop ciia trifluoroaxetic anhydrit va
heptafluorobutanol dé giam d¢ phan cyc va ting kha ning bay
hoi. TCVN 12473:2018 [14] st dung sic k¥ l6ng hiéu ning cao
detector UV dé phén tich truc tiép glyphosat trong thudc bao vé
thyc vat. Tuy nhién, dé c6 thé phan tich du luong glyphosat vi
mdt ham luong rat nho thi phuong phap nay ciing phai din xuét
hoa mau véi cac hop chit mang mau do glyphosat ¢6 tinh chat
quang kém [15-17]. Ngoai hai phuong phdp néu trén, CE dugc
biét dén 1a phuong phap ¢ kha nang tach cht tot, van hanh
thiét bi don gian. Dac biét, khi két hop sir dung voi detector
C'D, phuong phap nay ¢6 the truc tlep phén tich glyphosat ma
khong can dan xuét hoa mau [12] Diéu nay mang lai nhig loi
thé 16n boi viéc dan xuat hoa mau khién cho quy trinh phan tich
phtic tap, thoi gian chuan bi mau kéo dai va hiéu suat thu hoi
khong cao. Do vay, phuong phap CE véi detector C*D da dugc
str dung dé xdy dung quy trinh x4c dinh du lugng glyphosat va
tmg dung cho phén tich mot s6 loai d6 udng 1a tra (cu thé 1a
nudce tra) va bia.

Ngoai ra, dé phan tich glyphosat véi ham lugng nho (c&
ug/l) trong nén mau phirc tap nhu cac mau d6 ung bang thiét
bi CE, nghién ctru da st dung ki thuat SPE 1a phuong phap dé
lam sach va giau mau.

Thuc nghiém
Héa chit, thiét bi

Chat chuan glyphosat 1a loai tinh khiét dat 99,1%0,1%
(CPAChem). Cac hoa chat dwoc st dung dé chudn bi BGE
bao gdm: His>99,5% (Sigma-Aldrich, M¥); axit axetic 100%,
lactic >99%, clohydric dac 37%, xitric >99,5% (Merck, Duc),
fomic (Sigma-Aldrich, My). Cac dung moéi duge st dung cho
quy trinh chiét nhu MeOH, EtOH, isopropanol (IPA) 1a loai
tinh khiét cho HPLC (Merck, Pirc). Nude deion tir may loc
nude tinh khiét dién tro 18 MQ (Milipore - Simplicity UV,
Phap). Dung dich chuin gdc cua glyphosat 1000 mg/l duge
chuan bi trong nudc deion, cac (dung dich chuan nong do thap
hon duoc pha lodng tir chuan gbe bang nudc deion.

Cot chiét duge su dung 1a Oasis - WAX (Mixed - Mode
Weak Anion eXchange) 225 mg loai cot ngan. Mang loc lynon
¢6 kich thudce 16 0,2 va 0,45 pm (Whatman, Anh). Hé thiét bi
¢ quay chan khong cia Hang BUCHI (Thuy S7). Hé thiét bi
SPE ctia Supelco (MY).

Nghién ctru st dung hé thiét bi CE van hanh bang tay (CE
Manual) ty ché cia CETASD c¢6 khdi luong dudi 9 kg, ding
ngudn dién mot chidu 12 V, co thé dit trong phong thi nghiém
ciing nhuw mang ra ngoai hién truong. Hé sir dung ngudn cao thé
EMCO =25 kV (XP Power, M§). Detector C*D thwong phim
ctia Hang eDAQ (Uc) bao gom: dau do ET120 sir dung cho cac
mao quan dudng kinh ngoai nhé hon 380 pm, bd khuéch dai
EA 120 va ghi tin hiéu e-corder 410. Cot mao quan fused-silica
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cua Hang Agilent voi duong kinh trong 50 pm, duong kinh
ngoai 375 pm, do dai tong 70 cm va do dai hiéu dung 64 cm.

Toi wu héa quy trinh phén tich glyphosat trén hé thiét bi
CE-C'D

Nghién citu lra chon BGE: dé ¢6 thé phan tich dugc trén
CE-C*D, diu tién can lya chon BGE c6 thanh phan va pH
thich hop dé dam béao chét phan tich nam dud6i dang mang dién
(cation hogc anion). Glyphosat ¢6 4 gia tri pK , 1an luot 12 0, 3,
2,2, 5,4 va 10,2. Vi tinh chat axit - bazo nhu vdy, dang ton
tai trong dung dich cua glyphosat s€ phu thugc manh vao pH
cia BGE: ¢ pH<pK , (0,8), glyphosat nam dudi dang cation
(do sy proton hoa cua nhom amino trong phan tir); pH>pK ,
(2,2), glyphosat s& ndm duéi dang anion (do sw phan ly cua
cac nhom chure photphonic va cacboxylic). Viéc phan tich dudi
dang anion s& thudn lgi hon do diéu kién dé chuyén glyphosat
vé dang cation (pH<0,8) khong thun loi véi CE-C*D. See va
cs (2010) [12] da sir dung BGE véi thanh phan His 12 mM ¢
pH 6,3 dé phan tich glyphosat. Tuy nhién, & pH nay, anh hudng
can tro cua dong dién di tham thiu (EOF) téi sy phén tich cac
anion 1a kha 16n va can phai str dung thém cac chat bo trg dé
diéu chinh dong EOF, cu thé 13 CTAB. Trong nghién ctru nay,
glyphosat ciling dugc phan tich dudi dang anion nhung ¢ pH
thap hon (pH 3) dé han ché anh huong cua EOF. Cac BGE
voi thanh phan His (hop phan bazo) tiép tuc dugc lya chon,
nhung ¢ nong d6 thap hon (1 mM) do c6 kha ning phan tach
t6t d6i voi nhom chire photphat [18]. Viéc didu chinh pH cua
BGE t6i gia tri mong mudn duge thuc hién béng cach thém cac
hop phén axit hitu co mach ngén théng thuong (fomic, axetic,
lactic, xitric) va thu dugc cac BGE tuong ung la His/For, His/
Ace, His/Lac va His/Cit. Ngoai ra, céc diéu kién khéc trong
khao sat dugc ¢b dinh 1a: dung dich chuan glyphosat c6 nong
d6 10 mg/l, thoi gian bom mau kiéu xi-phong dugc giir trong
60 5. Dién thé tach & cac khao sat ban dau duogc dat 1a 17,5 kV.
Diéu kién phan tich dugc lya chon trén co so cho duong nén 6n
dinh, tin hi¢u phan tich cua glyphosat 16n, hinh dang sac nét.

Tiép theo 1a khao sat anh hudng cua His trong BGE véi cac
nf)ng do duoc khao satla 1, 2, 3, 4, 5 va 8 mM. Sau d06, khao
sat anh huong cua pH trong BGE voi cac gia tri pH dugc khao
sat tir 2,5 dén 3,5.

Nghién ciru lwva chon dién thé tach: diéu kién nay dugc khao
sat voi cac gia tri dién the tach thay doi tor 12,5 t6i 22,5 kV.

Khdo sat diéu kién bom mau: thay vi st dung k¥ thudt bom
mau kiéu xi-phong nhu cac khao sat néu trén, ky thuat bom
dién duogc khao sat 6 khoang dién thé bom 5-20 kV vé6i thoi
gian giit ¢ dinh 13 10 s.

T6i wu quy trinh xi¢ Iy va lam giau méu bang phwong phdp
SPE

Quy trinh xir Iy mdu so' bg: cac mau sau khi thu thap vé
phong thi nghiém dugc xtt Iy so bd voi quy trinh riéng biét
trudc qua trinh chiét. Vi cdc mau nudc tra, thyc hién can
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chinh xac 1 g tra kho vao coc thay tinh, thém 100 ml nude soi
va thuc hién ham tra trong 10 phut, loc qua mang loc 0,45 um.
Véi cac mau bia, 100 ml mau dugc dem di rung siéu 4m khu
bot khi va loc qua mang loc 0,45 pm. Qua trinh. t6i vu cac diéu
kién SPE dugc thyc hién trén nén miu gia - mau tra dugc pha
trong 100 ml nude dun sbi, dé ngudi c6 thém chudn glyphosat
sao cho ndng d6 1a 5 pg/l. Sau d6, miu ciing dugce loc qua mang
loc 0,45 pm trudce khi qua cot SPE.

Quy trinh chiét: cot chiét dugc hoat hoa bang 5 ml MeOH
va 5 ml nudc deion voi toc do dong 1 ml/phit. 100 ml dung
dich mau duoc qua cot voi toc do dong 1 ml/phut. Sau do, rira
cot bﬂ?mg 5 ml nude deion va 5 ml MeOH, dé kho cot khoang 10
phut. Rira giai cht phan tich trén cot bang dung dich HC1 0,5
M trong MeOH vdi tc d6 dong 0,5 ml/phat. Dich chiét dwoc
cd can béng may cit quay chan khong, sau d6 tiép tuc dwoc cd
toi kho bang khi N,. Mau sau khi ¢6 kho dugc hoa tan trong 1
ml nudc deion, loc qua mang loc 0,2 um trudc khi tién hanh
phén tich trén thiét bi CE-C*D.

T6i wu quy trinh chiét: cic yéu t6 duge khao sat bao gobm
loai cot chiét, dung moi rira giai va thé tich dung moi rira
giai. Qua tham khao cac cong trinh nghién ctru vé phan tich
glyphosat [19] va ddc tinh cua cac loai cot SPE, cot Oasis -
WAX dugc lua chon lam cot chiét trong nghién curu.

Sau do, cac yéu to khac anh huong téi quy trinh chiét lan
luot duge toi wu. Dau tién 1a lva chon loai dung méi ria giai:
dya vao dac tinh glyphosat va ct WAX, dung moi rira giai
dugc dé xuat la dung dich HCI pha trong cic dung méi hiru
co ¢6 kha nang solvat hoa cao. Trong nghién ctru nay, cac loai
dung moi hitu co duge khao sat la MeOH, EtOH va IPA. Sau
d6, khao sat thé tich dung méi rira giai duoc tién hanh véi cac
thé tich khao sat trong khoang 10-50 ml.

Didnh gid phwong phdp va phén tich méu thue

Gia tri LOD va gidi han dinh lugng (LOQ) dugc xac dinh
bang 3 va 10 lan ty 1¢ tin hiéu/nhidu nén. Khoang tuyén tinh
duoc xéc dinh béng cach cach do mot ddy dung dich chudn
glyphosat c6 nong do tang dan khoang tuyén tinh la khoang
nong d6 ma cac két qua do van con tuyén tinh t6t véi nhau (hé
sO twong quan tuyén tinh R2>0,99). Po chum dugc danh gia
thong qua do 1ap lai va tai 1ap. D9 1ap lai ctia phuong phap duge
xac dinh thong qua gia tri RSD cua thoi gian di chuyén va dién
tich pic khi do 1dp lai 7 lan; do tai lap duogc thyc hién trong 5
ngay lién tuc voi ndng do glyphosat 13 0,1 mg/l. Do dung dwoc
x4c dinh bing hiéu suét thu hoi cia mau thém chuin glyphosat
trén nén mau thyc véi ndng do 5 pg/l.

Puong chuan do mau thyc duoc xdy dung dya trén khoang
tuyén tinh. Mau thuc 1 mau nudce tra twoi (tir 14 tra tuoi) va 2
mau nudce tra tir cac loai tra thwong phim bén trén thi trudng
(tra den loai ti loc, tra xanh loai nguyén biip). Cdc mau bia la
cac loai bia pho bién trén thi truong. Sau khi tién hanh xu ly
va lam giau, cac mau nay duogc do trén thiét bi CE-C*D 1di x4c
dinh ndng d6 qua phuong phap dudng chuan.



T6i wu héa quy trinh phén tich glyphosat trén hé thiét
bi CE-C'D

Lua chon BGE: cac BGE la dung dich dém His/For, His/
Ace, His/Lac va His/Cit voi ndng d6 His 1 mM ¢ pH 3.
Theo cac két qua thu dugc ¢ hinh 2, diéu kién dém His/Ace
cho duong nén 6n dinh va tin hiéu glyphosat 16n nhat, boi
vay His/Ace duoc lya chon lam BGE.

1 4 mv 1 Glyphosat
/
J‘ W His/Ace
1
S G His/Cit
- i
fl .
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Hinh 2. Pién di d6 khao sat lwa chon BGE.

Khao sat n5ng do His trong BGE': sau khi lya chon duogc
BGE la dém His/Ace, anh huong cua nf”)ng d0 His duoc
khao sat thong qua cac dung dich dém c6 ndng do ting dan
1a1,2,3,4,5va8mM, pH dugc giit ¢6 dinh ¢ 3.
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Hinh 3. Dién di dé khao sat anh hwéng ctia ndng do His.

Tin hiéu glyphosat xut hién trén dién di d6 (hinh 3) dya
trén nguyén tic do sy chénh léch d6 dan cua glyphosat so
v6i BGE. Boi vay, khi ndng do His tang dan (1-8 mM), do
dan cia BGE ting dan, dan t6i tin hiéu cta glyphosat trong
khao sat co xu hudng giam. Mit khac, khi nong d6 His ting
dan ciing lam d6 nhét cia BGE ting 1én, toc do di chuyén
clia cac ion glyphosat trong mao quan giam, dan t6i thoi
gian di chuyén ciia ion glyphosat t6i detector lau hon va thoi
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gian phan tich kéo dai hon. Diéu kién néng do His 1 mM
cho tin hi¢u glyphosat l6n nhét va thoi gian phén tich ngin
nén duoc lya chon dé tiép tuc khao sat cac yéu t khac.

Khdo sat anh huwong cua pH BGE: pH 1a mdt trong cac
yéu t6 quan trong can duoc khao sat, bdi no anh huong dén
thoi gian di chuyén va do 16n cua tin hiéu phén tich trén CE.
Céac diéu kién pH duoc khao sat 1a 2,5, 2,75, 3, 3,25 va 3,5.
Két qua thu dugc ¢ hinh 4 cho thiy, theo chiéu pH ting dan
(tr 2,5 dén 3,5), n6ng d6 axit axetic thém vao dé diéu chinh
pH giam dan, d6 nhét cua dung dich giam dan dan t6i thoi
gian phén tich ngan hon. Tuy nhién, & diéu kién pH 2,75 1a
16n nhat voi duong nén 6n dinh. Boi vay, diéu kién pH 2,75
duoc lua chon.

Glyphosat
]
/

S | pH=3.5

ISmV

T T T
600 800 1000 1200

Thaoi gian di chuyén (gidy)

Hinh 4. Dién di dé khao sat anh hwéng ctia pH BGE.

Khdo sat anh hwéng cia dién thé tach: sau khi di tdi wu
BGE la His/Ace 1 mM & pH 2,75, diéu kién dién thé tach
dwoc khao sat 14 12,5, 15, 17,5, 20 va 22,5 kV. Khi dién thé
tach tang dan, dién trudng ting 1én dan t6i ion phén tich di
chuyén nhanh hon, thodi gian phan tich ngin hon va pic sic
nét hon (hinh 5). Diéu kién dién thé tach 17,5 va 20 kV déu
cho tin hiéu phan tich cao, nhung thoi gian phan tich tai 20
kV ngin hon nén diéu kién dién thé 20 kV duoc lya chon.

[ 4 mV Glyphosat
1
1
B A A
I
’f
—T a . 20KV
I
Jf
U [ l17’.5 kv
/|
e RV,
/| -
[ e J L 125k
T T T T
800 1000 1200 1400

Thoi gian di chuyén (gidy)

Hinh 5. Dién di dd khao sat anh hwéng cha dién thé tach.

61
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Khao sdt anh hwéng ciia bom mdu: myc dich cua khao
sat bom dién 1a dé tang do nhay ctia k¥ thuat phan tich. Mot
dién thé xac dinh dwoc 4p vao trong qua trinh bom mau,
dudi tac dung cua dién thé, trong thoi gian ngin, lugng miu
dua vao mao quan s& tang 1én, tor d6 tang dugc tin hiéu ctua
chat phan tich. Céac diéu kién dugc khao sat bao gdm bom
mau kiéu xi-phong trong 60 s va cac diéu kién bom dién
tang dan tir 5, 10, 15 va 20 kV, thoi gian ap thé 1a 10 s.
Nhin vao biéu d6 so sanh dién tich pic thu dugc (hinh 6) c6
thé thdy, khi ting dién thé bom mau thi tin hiéu glyphosat
tang dan. Nhu vy, trong cing mot thoi gian, khi dién thé
cang 16n, lwong mau di vao mao quan cang nhiéu, tin hiéu
thu duoc cang cao. So sanh dién tich pic khi bom xi-phong
trong thoi gian 60 s va bom dién 10 s ¢ 20 kV thi tin hi¢u
thu duoc da ting 1én dén 9,2 l1an. Boi vay, diéu kién bom
mau duoc lya chon 1a bom dién & dién thé 20 kV trong 10 s.

700
600
500

400
300

.--III

200
100
0s Dk\ 10 kV 15 kv 'J[}k\.

Dién tich pic (mV.x)
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Hinh 6. Biéu do khao sat anh hwéng cua diéu kién bom mau.
Téi wu quy trinh xiv Iy va lam giau méu bang SPE

Khao sat lya chon logi dung maéi riea gidgi: dung dich rira
giai 1a HC1 0,5M trong cac dung mdi hitu co phan cuc co
kha nang solvat hoa cao. Khi di qua cot chiét, ion CI- s& thay
thé va ddy ion glyphosat ra khoi pha tinh ctia cot chiét roi di
ra khoi cot. Cac dung méi khao sat gdm MeOH, EtOH va
IPA v6i thé tich dung dich rira giai ¢6 dinh 1a 50 ml.

Khi rira giai bang dung dich HCI 0,5M trong MeOH,
EtOH va IPA thu dugc hiéu sudt chiét twong tng 1a 71,6,
33,9 va 19,6% (hinh 7). Cac két qua higu sut chiét nay giam
dan theo chiéu c4u tao phan tir cac dung moi chiét phtrc tap
dan, nguyén nhan c6 thé 1a do dung méi c6 cau triic phan tir
cong kénh (nhu IPA) lam giam kha ning twong tac cua tac
nhan rira giai (HCI) v6i pha tinh cua cot chiét. Vi vay, dung
dich HCI pha trong dung méi MeOH véi hiéu suét chiét 16n
nhat duoc sir dung 1am dung méi rira giai glyphosat.
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Hinh 7. Biéu dd khao sat Iwa chon dung méi riva giai.

Khdo sat thé tich dung méi rira gidgi: cac didu kién dugc
khéo sat 1a thé tich dung dich rira giai ¢ 10, 20, 30, 40 va
50 ml. Két qua thu duoc hiéu suét chiét & cac thé tich 10,
20, 30, 40 va 50 ml twong tng 1a 92,6, 80,3, 79,9, 74,5 va
71,6%. Tir cac két qua nay, thé tich dung dich rira giai HCI
0,5 M/MeOH 1a 10 ml cho hiéu suit chiét cao nhit nén diéu
kién nay da duoc lya chon.

Danh gia phuong phap

Két qua LOD cua phuong phip MDL (Method
detection limit) va LOQ cua phuong phap MQL (Method
quantification limit) (bang 1) véi mau nude tra thu duge
déu tot, ndng do c& ppb, 1an luot 12 0,42 va 1,40 pg/l. Theo
céc tiéu chuan vé tra [4], gi6i han t6i da cho phép trong mau
tra 1a 1 mg/kg va vai quy trinh phan tich 1a pha 1 g tra trong
100 ml thi giéi han ndy tuong tng véi mau nude tra 1a 10
ng/l, gia tri gi¢i han nay 16n hon nhiéu so véi MDL, MQL.
Nhu vy, tr cac Kkét qua MDL, MQL da thu dugc cho théy,
quy trinh phan tich dap ung dugc muc tiéu cta nghién ctru
la phat hién va dinh lugng du lugng glyphosat trong nudc
tra - phan anh huéng truc tiép t6i ngudi st dung. Cac gia
tri MDL, MQL nay ciing dap tng dugc viéc phan tich du
lugng glyphosat trong cic mau bia (véi néng do glyphosat
tim thay dao dong trong khoang 5,7-49,7 pg/l) [5].

Do chum cua phuong phap duoc danh gia thong qua do
lap lai va tai lap, cac két qua do & ndng do 0,1 mg/I duoc trinh
bay ¢ bang 1. Két qua do lap lai cia 7 lan do lién tiép thong
qua RSD theo thoi gian di chuyén la 3,7% va theo dién tich
pic 14 5,6%. Két qua do tai lap trong 5 ngay lién tiép théng qua
RSD theo thoi gian di chuyén 1a 5,6% va theo dién tich pic
14 9,6%. Hau hét, cac gi tri do lap lai va tai lap thu dugc dap
{mg tiéu chuan cta Hiép hoi cdc nha hoa phén tich chinh thong
(AOAC) v& do chum [20].
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Bang 1. LOD, LOQ, dé chum va khoang tuyén tinh, dwong chuan
cua phwong phap phan tich.

Chit phén tich Glyphosat
Hiéu suét chiét (H%) 92,6+5,19
Hé s lam giau thyc = (H%x100)/H¢ s lam giau

” B it 92,6
ly thuyeét (lan)
LOD cua phuong phap MDL (pg/l) 0,42
LOQ cua phuong phap MQL (pg/l) 1,40
Do lap lai RSD% Thoi gian di chuyén 3,7
=) Dién tich pic tin hi¢u 5.6
Do t4i lap RSD% Thoi gian di chuyén 5,6
(n=5) Dién tich pic tin hiéu 9,6
Khoang tuyén tinh (pg/l) 1,40-216

Khodang duong chuan (ug/l)  2,16-108

Puong chuin :
Phuong trinh duong chuan: Y =2,351X + 5,230,
2=0,999

Theo bang 1, két qua danh gia khoang tuyén tinh cua
phuong phéap voi glyphosat 1a twong dbi tot, khoang tuyén
tinh rong (1,40-216 pg/1). Duya trén khoang tuyén tinh, dudng
chuén cua glyphosat v6i 8 diém chuan dugc xdy dung. Puong
chuan thu dugc ¢6 hé sé twong quan tuyén tinh tot (R2>0,999),
dap ung duge viée xac dinh glyphosat trong cac mau nudc tra
va cac mau bia.

Cac méiu nudce tra bao gdm: nudce tra tuoi (tr 14 tra tuoi),
nudc tra den (tra den loai thi loc) va nudc tra xanh (tra xanh
loai nguyén biip). Cac miu bia gdm 5 loai pho bién trén thi
truong. Sau khi dugc xir 1y va lam giau, cic mau nay dugc
do trén hé thiét bi CE-C*D. Két qua phan tich cdc mau thuc
dugc thé hién ¢ bang 2 va hinh 8. Chi ¢6 mot mau bia phat
hién thay glyphosat & ndng do 4,63+0,26 pg/l, cic mau con
lai déu khong phat hién thay glyphosat.

Bang 2. Két qua phan tich va hiéu suét thu héi.

o Mimiu  Két qud phin tich M3 miu t}"."c Higu suét thu hoi
thue (ng/) thém chuan (%)
Nuéctratuoi  TEA-1 <MDL TEA-1TC 94,1527
Nuéc trixanh ~ TEA-2 <MDL TEA-2TC 96,3+5,39
Nudctriden  TEA-3 <MDL TEA-3 TC 92,9520
Méu bia 1 B-1 4,6320,26 B-1TC 95,6£5,35
Mau bia 2 B-2 <MDL B-2TC 94,1527
Mau bia 3 B-3 <MDL B-3TC 89,5+5,01
Méu bia 4 B-4 <MDL B-4TC 88,7+4,97
Mau bia 5 B-5 <MDL B-5TC 90,3+5,07
T cH
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Hinh 8. Dién di dd két qua phan tich glyphosat mau nwéc tra (A)
va mau bia (B).

Hiéu suit thu hdi cia phuong phap dugc xac dinh khi
phan tich cic miu nudc tra, bia va cac mau thém chuan
5 pg/l glyphosat vao nén thyc. Két qua hiéu suat thu hoi
ctia glyphosat trong 3 mau nudc tra va 5 mau bia dat 88,7-
96,3% (bang 2) cac két qua nay da dap g duoc tiéu chuan
ciia AOAC vé hiéu suét thu hdi (cho phép tlr 70 dén 125%)
[20] ching t6 phuong phap dat dugc yéu cau vé do dung.

Nghién ctru da phat trién du0’c phuong phap phan t1ch
du lugng glyphosat trong mau nudc tra tuoi, mot s6 mau
nudc tra tir cic san pham tra thuong mai va bia phd bién trén
thi truong, su dung k¥ thudt SPE va dinh tinh, dinh luong
bang CE-C*D. Phuong phap phan tich ¢6 LOD thap (0,42
ug/l), khoang tuyén tinh rong (1,40-216 ug/l), dd chinh xac
cao (d6 lap lai va tai 1ap xac dinh qua RSD cua dién tich pic
va thoi gian di chuyén déu nho hon 10%, gi4 tri hiéu suat
thu hoi cua glyphosat trén cac nén dd udng khac nhau dat
88,7-96,3%). Vi cac két qua trén, nghién ctru bude dau da
xdy dung dugc quy trinh phén tich glyphosat trong mot s6
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loai thirc udng phd bién nhu nudce tra va big, mo ra hudng
phan tich du lugng glyphosat ¢ nhi€¢u loai d6 uong khac (ca
phé, stta dau nanh...) trong tuong lai.

Nghién ctu duge t:éli tro boi Truong Pai h(_)c‘ Khoa h()g
Tu nhién, Pai hoc Qudc gia Ha Noi thong qua dé tai ma so
TN.20.17. Céc tac giad xin chan thanh cam on.
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