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MO DAU
A. TINH CAP THIET CUA DE TAI

Ngay nay, khi ma cac nganh cong nghiép hoa - hién dai hoa ngay mot phat
trién va nén kinh té di 1én manh mg thi diéu chung ta dang lo ngai nhat chinh 13
chat lwong sdng ctia con ngudi. Van dé moi truong va an toan thyc pham dang 13
mdi quan tAm cua toan cau Thé gidi cling da xac dinh dugc nhiéu nguyén t6 kim
loai ¢6 vai trd cuc ki quan trong d6i véi sinh vat va con ngudi. Tuy nhién ham
luong vuot qua mirc han cho phép chiing s& gay doc hai cho co thé. Cac nguyén
t6 kim loai c6 kha ning tich liiy trong co thé trong thoi gian dai, khi ham luong
kim loai vugt ngudng cho phép c6 thé gay ngdc doc cip va nam tinh. Kim loai
ning (KLN) c6 thé xAm nhép vao co thé con ngudi cha yéu thong qua duong tiéu
hoa va ho hép.

Hién nay, doi song phat trién con ngudi ciing nghién ciru, phét hién ra cac
thanh phﬁn rat tdt cho strc khoé tdn tai nhiéu & céc loai hat. Cac loai hat ¢6 chua
nhiéu chat béo nhung 1a cac chit béo lanh manh, tot cho strc khoe ctia con nguoi,
chung cung cip protein, chit xo, chit béo khong bio hoa, chat chéng oxy hoa va
nhiéu chat khac. Trong doi séng, hat 13 loai thuc pham rat pho bién, duge st dung
trong tat ca cac ché do an, tur an kiéng, keto dén an chay,.... Va tai Viét Nam cé
thé noi dau tuong la mdt lai dau rat phé bién, ching sudt hién thuong xuyén trong
doi sdng hang ngdy ctia ngudi dan (San pham quen thudc 1am tir dau tuong co
thé ké dén nhu: sita ddu nanh, dau phu,...)

Nén viéc phan phan tich xac dinh ham lugng kim loai nang tich luy trong
dau tuong 1a rat can thiét va quan trong, gop phan danh gia, dua ra 1oi khuyén
cho nguoi tiéu ding. Vi vay, t6i chon dé tai: “ Panh gia ham lugng kim loai ning
tich luy trong dau tuong tai mot sé huyén nong thén & Ha Noi’* véi 3 gidng dau
tuong 12 DT12, DT84 va DT 99 lam noi dung nghién ctru cho dé tai luan van.

B. MUC TIEU NGHIEN CUU
X&c dinh ham luong kim loai nang tich ldy trong cac miu ddu tuong thude
3 gidng dau tuong 1a DT12, DT84 va DT 99 tai khu vuc Ha Noi.

C. DOI TUONG NGHIEN CUU

3 gibng dau twong 1a DT12, DT84 va DT 99 dugc thu thap mau tai cac
huyén, ving néng thon tai Thanh phé Ha Noi. Thanh phan kim loai niang c6
trong hat dau tuong da thu thap dugc.



D. PHAM VI NGHIEN CUU
Pé tai thuc hién trong pham vi ldy mau tai Mot s6 ving quan huyén, néng
thong hién dang san xuét dau truong tai TP. Ha Noi.

E. Y NGHIA KHOA HOC VA THUC TIEN CUA BE TAl
Y nghia khoa hoc

Xéc dinh ham luong kim loai ning tich luy trong dau tuong tai mot sd
huyén nong thon & Ha Noi 1am co so cho viéc dé xuét cac giai phap giam thiéu
ham leong kim loai con tén du trong dau tuong.

Y nghia thure tién

Tir viéc 1am rd néu c6 dau hiéu 6 nhiém dé khuyén cao dén ngudi san
XUAt, nguoi tiéu dung va cic co quan chiic ning va dua ra cac giai phap giam
thiéu. Nghién ctiu ciing gop phan diy manh cong tac an toan thuc pham va bao
vé mdi truong, tao nén tang cho sy phat trién rong réi, quy moé hién dai trong
nganh san xuat dau twong ndi riéng va cac thuc pham rau, cu qua sach khac noi
chung.



CHUONG 1. TONG QUAN
1.1. TONG QUAN VE KIM LOAI NANG

1.1.1. Khéi niém kim loai nang
Puoc dinh nghia véi nhiéu khai niém khac nhau, kim loai nang ( KLN) c6 thé
duogc hiéu theo cach kha phd bién 1a kim loai c6 khdi luong riéng, khéi lugng
nguyén tir hodc s6 hiéu nguyén tir 16n. Kim loai c¢6 khdi lugng riéng tir 5g/cm3
trd 1én theo phuong dién hoa 1y dugc dinh nghia 1a KLN[1].

Hinh 1.1: Bang tuan hodn cdc nguyén té héa hoc

" He
Li | Be B |C N |O |F |Ne
Na Mg Al | Si |P S | Cl | Ar
K Ca Sc Ti Ge As Se | Br Kr
Rb Sr Y Sb Te | I Xe
Cs Ba * Po | At  Rn
B %

Kim loai nhe <5
g/em?

KLN c6 mat va phan bd khip vo trai dat, trong ty nhién chung déu c6
trong dat va nudc. Pugc phong hoa tir cac dang dat da ty nhién, KLN tdn tai
trong mdi trudong dudi dang bui hay hoa tan trong nude song hd, nude bién, sa
lang trong tram tich. Ham lugng ctia chiing ngay cang tang cao do tac dong ctia
con ngudi. Ngudn kim loai ning di vao dat va nude do tac dong ctia con ngudi
bang cac con duong: hoat dong san xuat cong nghiép (khai khoang, giao thong,
ché bién quang kim loai,..), nudc thai sinh hoat, hoat dong san xuit néng nghiép
(hoa chit bao vé thuc vat, thude trir sdu diét ¢)[2,3]. Cac KLN khi xAm nhap
vao co thé sinh vat gdy doc tinh. Nghién ctru nay tap trung vao 7 KLN, d6 1a:
Asen (As), Chi (Pb), Cadimium (Cd), Sit (Fe), Pong (Cu), Mangan (Mn) va
K&m (Zn). Dé néu rd tinh chat doc hai cua KLN, ciing nhu muc do phd bién va
phan bd 6 nhiém caa chiing hién nay. Chung la cac kim loai bén va c6 tinh tich
tu sinh hoc (chuyén tiép trong chudi thic an va di vao co thé nguoi).




Trong pham vi luan vin, t6i chi dé cap dén doc tinh cta bay kim loai
Mn, Cd, As, Pb, Fe, Cu va Zn.

Bang 1.1: Tém tdt cdc nguyén té kim loai can phan tich

Nguyén Khbi
STT|Sé higu | WKRGL | Cau hinhelectron  |Nhigtds |Nhigt | Wong | pg
nguyén | trung nong |dosoi | M€N9 | am
ta(z) | binh chay(Oc) | Oc) |(@/emd) |dien

As| 33 74,9 [Ar]4s23d104p3 6154 |[817,2| 57 |218

Cd| 48 112,4 [Kr]4d10552 3210 |767,3| 86 |1,69

Pb| 82 | 2072 |[xeJafl4sdl0es26p2| 3274 | 1737 | 11,3 |2,33

Fe | 26 55,8 [Ar] 3d6 4s2 1538 | 2862 | 6,98 | 18
Cu| 29 63,5 [Ar]3d104s1 1084,6 | 2562 | 89 | 1,9
Zn| 30 65,3 [Ar]3d104s2 4195 [9071| 71 |1,65
Mn| 25 54,9 [Ar] 4s2 3d5 1246 | 2061 | 7,44 |1,55

1.1.2. Anh hwéng ciia KLN ddi véi con ngudi.
* Ddc tinh cua As

Asen la mot nguyén t6 kim loai c6 trong tu nhién, phan bd pho bién khap
vo trai dat va nudc ngdm; né ciing duoc tim thdy & mic do thap hon trong
khong khi va cac san pham thyc pham, dic biét 1a dong vat giap xac va hai san.
Viéc thai arsen vao moi truong lan truyén thong qua qua trinh phong hoa va
khai thac, cling nhu cac hién tuong tu nhién khac nhu hoat dong nui lura. Asen
1a mot san pham phu trong qua trinh ndu chay nhiéu loai quing bao gém vang,
chi, coban, niken va kém [4].

Nhiém ddc Asen 1a mot van dé strc khoe toan cau anh huong dén hang
triéu nguoi trén toan thé gidi do tiép xtic vdi moi truong va nghé nghiép. Nguon
gbc chinh cta chat doc asen d6i véi cong dong dan cu nodi chung 1a do nudc,
dat va cac san pham thuc pham bi 6 nhiém. Asen (As) 1a mot nguyén t6 kim
loai doc hai gan nhu khong mui khong vi duge tim thdy phd bién trong moi
truong. Asen c6 bdn trang thai hoa tri phd bién: As (o), As (III), As (V) va
Arsine khi va ba dang phd bién: mudi v6 co, mubi hitu co va thé khi [5].

* Pdc tinh caa Pb



Chi 14 nguyén té niang doc hai trong mdi trudng. Trén toan cau, né 1a
mot hoa chat méi truong duoc phan phdi nhiéu, quan trong nhung nguy hiém.
Cac dac tinh quan trong cua n6 nhu mém, dé udn, déo, dan dién kém va kha
ning chéng dn mon dudng nhu khién viée tir bo viée st dung né trd nén kho
khan. Do ban chét khong phan huy sinh hoc va st dung lién tuc, néng do cua
né tich tu trong méi trudng voi mirc dd nguy hiém ngay cang ting[6].

Nhiém doc chi xay ra khi chi tich tu trong co thé, thudong trong nhiéu
thang hoic nhiéu nim. Ngay ca mot luong nho chi ciing c6 thé gy ra cac van
dé strc khoe nghiém trong. Tré em dudi 6 tudi dic biét dé bi nhiém doc chi, co
thé 4nh hudng nghiém trong dén su phat trién tinh than va thé chat. O muc do
rat cao, nhiém ddc chi co thé gy tir vong. Ban dau, ngd doc chi cé thé kho phat
hién - ngay ca nhiing ngudi ¢ vé khoe manh ciing c6 thé c6 ndng do chi trong
mau cao. Cac dau hiéu va triéu ching thudng khong xuat hién cho dén khi tich
tu du lugng gdy nguy hiém[7].

* DPoc tinh cua Fe

Sat duoc tim thay trong nhiéu loai vitamin tong hop khong ké don. Ngo
doc sat do ¢ v hodc vo tinh nudt phai 12 mot ngd doc phé bién. Viéc nudt phai
sat cAp tinh ddc biét nguy hiém ddi véi tré em[8].

Sét co tac dung ti€u hoa cuc bd sau do la tac dung toan than.

Hiéu ung cuc bo: ton thuwong dn mon niém mac dudng tiéu hoa dan dén
non mua, tiéu chay, non trd, mat nudce va co thé dan dén gidm thé tich mau.

Tac dung toan than:co ché chinh xac khong chic chan sat hoat dong nhu
mot chat doc té bao nham vao hé thong tim mach va gan, véi cac tic dong thir
phat 1én than kinh trung wong, nhiém toan chuyén hoa do ting lactat huyét va
san xuat proton tu do tir qua trinh hydrat héa cac ion sat tu do, va r6i loan dong
mau[9].

* Doc tinh cta Cu

Poc tinh ctia dong co thé do tiép xuc lau dai hodc man tinh v4i ham
luong ddng cao thong qua thuc phim va ngudn nude bi 6 nhiém. Pdong 13 mot
khoang chit thiét yéu hd trg cac chtrc ning khac nhau cta co thé, chang han
nhu san xudt enzyme va cac chtic nang than kinh. Tuy nhién, tiép xtc véi ham
lugng ddng cao trong nudc hodc thuc pham co thé dan dén nhidm doc dong.
Piéu kién di truyén ciing c6 thé déng mot vai tro nao d6. Quéa nhiéu dong trong
co thé c6 thé gay hai cho gan, than, tim va ndo. Néu khong dugc diéu tri, nhiém
doc dong co thé gay anh hudng nghiém trong dén stc khoe va tham chi din
dén ttr vong[10].



Poc tinh dong co6 thé dan dén céc triéu chimg khéc, bao gdm: dau bung,
budn ndn va 6i mira, bénh tiéu chdy, phan mau xanh lam hoac xanh luc, phan
sam mau, dinh c6 mau, dau dau, chong mat, sy mét moi, sbt hodc 6n lanh, dau
co bép, khat cuc d9, nhip tim nhanh hodc nhip tim nhanh bat thuong, thay doi
khau vi co thé dan dén giam cam giac thém an hodc chan an[11].

* Poc tinh ciia Mn

Mangan (Mn) 1a mot kim loai thiét yéu ddi dao v6i méi truong, can thiét
cho nhiéu qua trinh sinh héa khong thé thiéu trong co thé con nguoi. Néu khong
c6 sy hién dién cta no, chitc ning mién dich cia co thé con nguoi, diéu hoa
sinh hoa tiéu thu ning luong, tiém ning ting trudong, dd6ng mau va chirc ning
cam mau, va co ché loai bo cac san pham phu ctia bio hoa oxy héa khong 6n
dinh s& giam dang ké[12].

Nong d6 Mn cao nhit c6 trong xuwong, gan, than, tuyén tuy, tuyén thuong
than va tuyén yén. Nong d6 binh thudng ctia Mn trong mé ngudi 1a 1 mg / kg
trong xuong , 1,04 mg / kg trong tuyén tuy va 0,98 mg / kg trong vo than[13].
O cap d6 co ban hon, ban chat cua thir ma chung ta coi 1a phoi nhiém Mn da
trai qua mot sy thay doi dang ké. Phoi nhiém Mn ¢ mirc d6 thap trong nhiéu
diéu kién moi truong, nguén dinh dudng, thuc phém bi 6 nhiém, sira cong thirc
danh cho tré nho, va nudc, dit va khong khi bi 6 nhiém ty nhién hodc nhan
tao[14].

O nguoi, doc tinh mangan gay nguy hiém cho stc khoe. Dang nhe, doc
tinh dugc thé hién béng su kho chiu, hanh vi bao luc, 4o giac, r6i loan ham
mudn tinh duc va mat phdi hop. Trong trudng hop nghiém trong nhat, nhiém
doc dugc biéu hién bang mot rdi loan than kinh té liét vinh vién cta hé thong
ngoai thap, trong tu nhu bénh Parkinson[15].

* Pdc tinh cta Zn

K&m 1a mot kim loai chuyén tiép thudng cé trong ti nhién & trang thai
hoa tri hai. N6 dugc coi 1a mot khoang chat thiét yéu vi né can thiét cho viée
san xuat hang tram loai enzym khap co thé. Luong kém duoc khuyén nghi hang
ngay khac nhau tily thudc vao doi tuong bénh nhan, va nong do binh thuong
ctia kém trong huyét thanh 1a 109 dén 130 microgram/ decilit. N6 hoat dong
nhu mot dong yéu to trong cic phan (mg enzym lién quan dén biéu hién DNA,
6n dinh mang, chuyén hoa vitamin A, va trong hé théng khiru gidc va khiru
giac[16]. S luong 16n cac chirc nang nay ciing gop phan vao tdm quan trong
ctia k8m trong qua trinh ting trudng va phat trién cta thai nhi[17]. Tuy nhién,



ngd doc kém co thé xay ra do thuc phém chtrc ndng, bao g6m ca vitamin téng
hop, hodc vo tinh dn phai cac san pham gia dung c6 chira kém[18].

K&m dong mot vai tro quan trong trong chirc ning cta hé théng mién
dich, va sy thiéu hut kém c6 thé anh huong dén chuc nang cua nd. Tuy nhién,
qua nhiéu k&m ciing co thé ngan chin phan tng mién dich[18].

1.1.3. Vai tro cia kim loai ddi véi con ngudi.

Nguyén t6 kim loai ¢6 ¥ nghia quan trong trong doi séng cta sinh vat.
Pong mot vai tro ¢ loi ddi vai strc khoe va dinh dudng ciia con nguoi. Chang
han nhu k&m, dong va sit ¢ vai trd quan trong trong co thé va do d6 viéc tiéu
thu thuong xuyén la diéu can thiét. Tuy nhién, vi¢c du thira cac kim loai nay,
hodc tiéu thu cac chat gdy 6 nhiém kim loai nhu cadmium hodc asen, c6 thé
gay ra nhitng anh hudng bat loi dang ké dén sire khoe cia [19]. C6 thé ké thém
nhu kém va dong gitp hd trg hé thdng mién dich khée manh, nhung qué nhiéu
k&m c6 thé tao ra sy thiéu hut ddng. Tuong tu, bd sung qua nhiéu canxi co thé
can trd kha ning hip thu magié ctia co thé[20]. Can phai st dung hop 1y dé
mang lai hiéu qua t6t nhat. Cac kim loai quan trong ddi véi strc khoe ctia chiing
ta bao gém canxi, crom, déng, sat, magié, mangan, molypden, kali, natri va
kém.

1.2.4. Nguon géc, nguyén nhan 6 nhiém KLN.

Tang trudng kinh té ngdy cang cao va phat trién cong nghé 1a diéu hién
nhién trong tho1 hién dai, nhung da kéo theo vo s6 van dé moi truong do cac
chat can ba c6 ngudn gbc tir cac quy trinh cong nghiép gay ra. Kim loai ning
khi bon vao dat co thé tich tu va ton tai trong thoi gian dai. Nhirng nguyén td
nay co thé gay doc va c6 hai cho cac qua trinh quan trong cuia vi sinh vét trong
chu trinh dinh dudng[21].

Thuc vét ¢6 co ché chéng chiu véi néng do cao cua kim loai nang. Chung
bao gém han ché sy van chuyén tur géc dén 14, tich tu trong trichomes, dich tiét
ra c6 thé tao phtrc kim loai nang. Qua trinh hép thu kim loai ndng cua thyc vat
thuong xay ra mot cach chu dong hoac thu dong va cac kim loai nang trong dat
chu yéu phai ¢ dang trao d6i dé xay ra qua trinh hap thu[22]. Hau hét cac phan
bon ¢6 mit trén thi truong déu cé chira KLN nén cay trong da hap thu, tich liy
101 duoc chung ta str dung lam thirc an hodc lam thirc an cho vat nuoi. Tt day,
KLN theo phan bon ton tai va duoc tich liy trong moi trudng dat va xam nhap
vao co thé ching ta [23].



1.2.5. Co ché hap thu KLN ciia d4u twong

Khi dau tuong dugc tréng trén dat co néng dd kim loai nang cao, nd co
thé dua nhitng chit gdy 6 nhidm d6 vao chudi thirc dn ctia con ngudi, gy nguy
hiém cho strc khoe con nguoi. Cau trac dit c6 anh huong 16n dén sinh trudng
va sinh 1y thuc vat va vi tri dat c6 anh hudng 16n dén sy tich tu kim loai nang
trong 14 va hat[24]. Vi su gia ting ctiia ndng do kim loai ning, s& giy ra phan
ung bao hoa oxy hda & cay dau tuong, dac trung bdi sy tich tu ham lugng
malondialdehyde va md hinh luan phién ctia cac enzym chdng oxy hoa. Trong
khi do, su sinh trudng cua thuc vat bi kim ham, ham luong diép luc giam va la
xudt hién cac triéu chung la la & né)ng do kim loai cao.

1.2. TINH HINH NGHIEN CUU VE PAU TUONG

1.2.1. Pau twong va cac loai thuc pham ché bién tir @6 twong

Cay dau tuong (Glycine max (L) Merr) 14 loai cay c6 tac dung & rat nhiéu
mat, bén canh d6 dd twong con la cdy co gia tri kinh té cao. Ngoai gia trj lam
thuc pham cho con nguoi va thirc an danh cho gia stc, d6 tuong con duoc st
dung lam nguyén liéu cho cong nghiép ché bién va la mot trong nhitng mat
hang xuat khau co gia tri. V&i diac diém cua loai cay trong ngan ngay, dd tuong
rat thich hop trong luan canh, xen canh, gbi vu véi nhiéu loai cay trong khac
nhau va la mot trong nhiing loai cy cai tao dat tét. Chinh phu Viét Nam hién
rru tién phat trién san xuét cay c6 dau véi muyc tiéu dua dién tich 1én 350,000
ha va san luong dat 700,000 tan vao nam 2020, véi d6i twong chinh la cay dd
tuong. K& hoach nay tap trung phat trién & dong bang séng Hong, ving d6i nii
& phia Bac va Tay Nguyén.

Dua vao su da dang vé hinh thai, Fukuda (1993) va vé sau nhiéu nha
khoa hoc khéc cling da thong nhat rang, dau tuong c6 ngudn gdc tir Man Chau
(Trung Qudc). Tir Trung Qudc, dau twong di lan truyén dan khip thé gioi.
Theo cac nha nghién ctru Nhat Ban, vao khoang 200 ndm trudc cong nguyén,
dau tuong da dugc dua vao Triéu Tién va sau d6 duoc chuyén sang Nhat. Pén
gilra thé ky 17, dau tuong méi dugc nha thuc vat nguoi Pic Engelbert
Caempfer dua vé chau Au va dén nam 1954 dau nanh méi du nhap vao My Bai
vi dau twong san sinh nhiéu chat dam (protein) hon bat ctr loai nong san nio
nén né duoc ua chudng va trd thanh thue pham chinh ciia nhiéu quéc gia Chau
A. Nhirng thuc phém dugc bién ché tir d4u nanh nhu sita, dau hi, tuong, chao...
d3 co tir hon hai ngan nim truéc ddy. Ngay nay ddu hii 1 mén thuc pham duoc
wra chudng va pho thong nhét trén thé gidi. Tai mot vai thanh phd Trung Hoa,
cac cO sO, xuong san xudt sita ddu nanh hoat dong sudt dém dé sang sém giao
sita nong dén timg nha, va cho dén gan day, sita dau nanh tiéu thu & Hong Kong
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d3 nhiéu hon sd tiéu thu Coca-Cola. Nguoi Trung Hoa tin rang dau nanh c6
kha nang chira lanh cac ching bénh vé thén, phu thiing, da, ti€u chay, bénh
thiéu hong huyét ciu (anemia) va chimg 10 loét chan (leg ulcers) Pau nanh
dugc du nhap vao luc dia Hoa Ky ndm 1765 nhung chi dugc xem 1a mot loai
hat ddu méi ma thoi cho dén khi Dr. John Harvey Kellog, ngudi dau tién cach
mang thirc 4n sang cta ngudi Hoa Ky bang sita ddu nanh, cereal (ngii coc) va
cac thirc dn bién ché tir protein dau nanh vao nhimg nam 1920 Nam 1931, Dr.
A. A. Horvath xuét ban tai liéu mang nhan dé 1a Soya Flour as a National Food.
Trong tai liéu nay 6ng noi rang pham chit dau nanh co gia tri dinh duong rat
cao, tt cho strc khoe va hiru ich cho cac nghién ctru khoa hoc. Nho nhiing nd
luc cua 6ng Horvath ma ngay nay Hoa Ky 1a quéc gia san xuit ddu nanh 1on
nhat thé gidi mdi nam san luong dau nanh ciia Hoa Ky san xuét ra gan bang ba
phan tu sb luong san xuét trén thé gidi. Bat hanh thay, ngoai trir mot phan ba
duogc xuit cang qua cac nude nhu Nhat Ban v..v.., Nguoi dan My da dung 95%
sb luong con lai dé 1am thtrc an cho suc vat, thay vi cho nguo1 an. Trong nhiing
nam gan day, dau nanh di va dang duoc chuyén bién tir thuc pham (food) thanh
dugc pham (medicine).

Phytochemicals trong dau nanh c6 tinh chit duoc thao, c6 kha nang ngan
ngura va tri liéu mot s6 bénh. Su kham pha ra cac hoa chét thao moc nay da mo
ra mot thoi dai méi trong lanh vuc dinh duong. Thuc té, ¢ it nhat mot hoa chét
thao mdc dau nanh da dugc dé nghi 1a mot loai thudc méi chdng ung thu. Tuy
nhién day chi 1a mot phan nho cta cau chuyén vé dinh duong cia dau nanh
Maic du phém chat protein dau nanh da tir lau dugc thira nhan 1a ¢6 gia tri dinh
duong cao, nhung ching ta moi bat dau biét dén gia tri cta no trong linh vuc
y khoa phong ngtra va tri liéu mot vai nam gan day. Protein dau nanh c¢6 kha
nang lam gidm muc lugng cholesterol trong mau. Protein dau nanh cling giap
chung ta trong viéc trj liéu va phong ngira chimg bénh than, giam thiéu nguy
co bénh ung thu va, bénh tiéu duong, bénh x6p xuwong, bénh ung thu nhiép ho
tuyén va céc triéu chimg ri loan tién man kinh phu nit Tuy nhién, mét diéu
chung ta chua biét 1 thyc pham dau nanh sé& 13 chia khoa giai quyét hau hét
cac van dé veé strc khoe cua ching ta gia tri dinh dudng ctia 0au nanh hat dau
nanh c6 gia tri dinh duong va kinh té rat cao. Cing mét dién tich dat gieo trong,
khoi luong thu hoach chit dam ctia ddu nanh nhiéu hon 33% so véi bat ky mdt
thtr nong san nao khac. Ham lugng protein cua dau nanh cling cao hon ca thit,
cava gr:in gr?ip doi cac loai dau khac Protein ctia dau nanh c6 gia tri cao, khong
chi vé san luong thu hoach ma n6 chira day du 8 loai acid amine thiét yéu
(essential amino acids) cho co thé con ngudi (cac acid amine thiét yéu la cac
acid amine ma co thé nguoi khong ty tong hop dugc ma phai hap thu qua cac

loai thuc phadm). Ham lugng cta cac chat acids amine nay twong duong véi
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ham lugng cila cac chat acid amine cta trimg ga, dic biét 1a cua tryptophan rat
cao, gan gip ruoi cia trimg. Vi thé ma khi n6i dén gia tri dinh duong cia
protein & dau nanh cao 13 n6i dén ham luong 16n ctia nd ca sy day da va can
d6i cua 8 loai acid amine thiét yéu Trong dau nanh c6 chira chét lecithin, c6
tac dung lam cho co thé con nguoi tré lau, sung stc, ting thém tri nhd va tai
tao cac mo, ciing lam cling xwong va ting strc dé khang cua co thé. Ngay nay
protein ddu nanh dugc thira nhén la ngang hang vdi protein thit dong vét, hay
n6i mot cach dé hiéu hon 13 lwong va pham protein chira trong nira cup hat dau
nanh (khoang 60 grams) khong khac biét voi luong va pham protein chia trong
180 grams thit bo nudng (steak) Protein ciia dau nanh dé tiéu hoa, khong co
cholesterol, va it chat béo bdo hoa saturated fats thuong c6 ¢ thit dong vat.
Ngoai ra trong dau nanh c6 nhiéu vitamin B. Hon bat cr thyc phdm nao, du
nanh cling chura nhiéu vitamin A, D va cac chat khoang khac. BPau nanh chura
ham lugng dau béo cao hon cac loai dau khac nén duge coi 1a loai cay cung
cép dau thao moc. Chat béo lipid ciia ddu nanh c6 chira mot ty 1€ cao chit acid
béo khong bao hoa (unsaturated fats), c6 mui vi thom ngon, cho nén dung dau
dau nanh thay thé cho mo dong vat co thé tranh dugc bénh xo cung dong mach.
O Trung Hoa, Nhat Ban va Han Quéc, nguoi ta da ché bién ra dugc trén 600
san phrfun khac nhau, trong d6 c6 hon ntra loai thuc phém duoc ché theo cac
phuong phap ¢ truyén dudi cac dang tuoi, kho va 1én men... cho dén cac san
pham hién dai bang k¥ thuat méi nhu ca phé, thit chay nhén tao, sdcola... Ngay
nay, tai cac nuéc A Chau, ddu hil (tofu) duoc xem 1a thire an hang ngay va coi
nhu 14 mdt phan ciia nén van héa A Pong giong nhu vin héa hamburger cia
Hoa Ky vay. O Nhat ban c6 khoang 38 ngan tiém dau hii cung cip cho mdi
nguoi dan khoang 70 hop dau hii 12-ounces (1oz xap xi 30 gram) mdi nam. O
Trung Hoa c6 khoang 150 ngan ti¢m, Taiwan 3 ngan ti¢m, Indonesia 11 ngan
tiém... Sau khi dd ép dau nanh 13y dau, nguoi ta dung ba dau bién ché thanh
thirc an nudi gia stc. O nhitng qudc gia phat trién ho con dung dau nanh vao
cac ky ngh¢ khac nhu bién ché cao su nhan tao, myc in, son, xa phong, chét to
nhan tao, chat nhién liéu long, dau 1am tron trong k¥ nghé hang khong. Cay
dau nanh con c6 kha ning bién d6i (N2 khong khi) chat dam cta khi troi va
lam giau chat dam cho dat. Do d6 k¥ nghé trong cay dau nanh khong nhiing
khong 1am hu dat ma con lam cho dat tot hon. Thanh Phan Dinh Dudng Cua
Pau Nanh Ké tir dau thé ky thwr 20, Hoa Ky da td hop cac thuc pham theo céac
thanh phan dinh duong va khuyén cdo nguoi dan dya theo do ma thiét lap
chuong trinh an ubng cho cé day du stc khoe. Khuyén céo dau tién dugc ban
hanh vao nidm 1916, chi dan lugng va loai thuc phém can thiét dap ung nhu
cau dinh duong cho protein, chat béo, chat carbohydrate, chat sinh té (vitamin)
va chat khoang. Tinh trang ngay nay khac, thuc pham chira thém nhiéu thir
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khac ngoai cac chat dinh duwong trén, nhu cac hoa chit thio moc
(phytochemicals) c6 kha nang ngan ngura va tri li¢u bénh tat vira mo1 dugc
kham pha, cho nén chung ta cn phai hiéu biét thém nhitng kham pha méi cua
khoa hoc dé chon lya thuc phém ¢6 loi nhét cho stc khoe cua ching ta. Theo
nhan dinh cia cac chuyén gia dinh duwong thi cac loai thyc pham cé chua céc
chat phytochemicals s& 13 thuc pham cua thé ky thi 21.

1.2.2. Anh hwéng cia ndng dd kim loai ndng trong dat ndng nghiép
dén sy tich lily ciia chiing trong diu twong

Céc diéu kién moi truong xau di do cac hoat dong cong nghiép - d6 thi
(cong nghiép luyén kim, nha mdy hoa chét, d6t chat thai) va cac hoat dong
ndéng nghiép (bén phan 1an, thude trir sdu va bun thai) 13 nhitng ngudn kim loai
ning chinh do con ngudi tao ra trong dit nong nghiép [25,26] va di dan dén
moi quan tAm ngdy cang ting ciia cong chung vé an toan thyc pham do su tich
tu tiém 4an ctia kim loai nang trong dat ndng nghiép [27,28]. Hon nita, tiéu thy
thuc pham da duoc xac dinh 14 ngudn tiép xtc kim loai chinh & nguoi [29].
Ngoai ra, cac nghién ctru vé viéc chuyén cac kim loai nang tir dat vao cay trong
[30,31] d4 chi ra rang cdy dau tuong c6 thé tich lily nhiéu nguyén té doc hai
hon céc cdy trong khac. Trén thuc té, dau tuong (Glycine max) la mot trong
nhiing loai cdy trong pho bién nhat trén toan thé gidi va la cdy trong co6 ham
luong protein quan trong nhat; & Viét Nam, ddy ciing 1 cay trong c6 tim quan
trong vé mirc d6 san xuat. Phan 16n tong san luong ctia né (tir ddu mo va cac
san pham phu nhu bot gidu protein va nguyén liéu thé cho thirc an chin nudi)
duoc xuat khau sang Trung Qudc va Lién minh Chau Au [32,33]. Ngoai ra,
nhu cau thic dn chin nudi ngdy cang ting trén toan cau di gay ap luc 1én dat
canh tac [34], din dén hé thong san xuat nong nghiép it luan canh cdy trong co
thé gay thiéu chat dinh dudng trong dat, do d6, mot thuc té pho bién 13 bon
phan. Nhu cau cao vé dau twong di dan dén viée ciy trong nay dugc trong gan
cac tuyén dudng co luu luong xe cd cao ciing nhu & cac khu vuc gan véi cac
hoat dong cua con ngu’m nhu san xuat cong nghiép [35]. Nhiéu hoat dong cong
nghiép, vi du, san xuat xi mang va dbt chat thai; da duoc coi 1a ngudn cung cap
kim loai ning quan trong trong dit ndng nghiép & nudc ta.

O nuéc ta, gan ddy, cong chung di chu ¥ nhiéu hon dén doc tinh cta cac
chat hoa hoc c6 hai c6 trong thuc pham [36,37]. Nhitng hop chit ndy co thé
gay ra nhiing tdc dong ti€u cuc dén suc khoe con nguoi, ch'fmg han nhu ngd
doc thuc phém hoac ung thu. Do do, nhu cau thuc hién cac nghién ctru khoa
hoc trong linh vic ndy ngay cang tang dé mé rong kién thic cia chung ta vé
tac dong ctia cac thanh phan doc hai trong thuc pham hang ngay [38-40]. Trong
s6 cac thuc pham hang ngdy, dau twong 1a mot trong nhiing d6i tugng duoc
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nghién ciru thudng xuyén nhat, chil yéu tip trung vao thanh phan cac kim loai
nang (nhu 75 As, 63 Cu, 48 Cd, va 208Pb), cac hop chit vo co khac va cac
chét hitu co [41-44]. Bén canh nghién ctru gi61 han tiéu thu an toan dau tuong,
vat liéu nay ciing c6 thé duoc st dung cho cic phuong phép tiép can khac,
chang han nhu du lugng phan bon hodc polyphenol [46-49]. Dya trén cic
nghién ctru trude day, co thé két luan rang ngudn gbe ctia miu cd thé dugc lam
sang to bang cach phan tich thanh phan cac nguyén té vi luong [33, 50-53].

1.3. MOT SO PHUONG PHAP XAC DINH HAM LUCNG KIM LOAI

1.3.1. Phwong phap pho phat xa nguyén tir (AES)

Quang phd phat xa nguyén tir (AES) 1a mot k¥ thuat phan tich duoc st
dung dé dinh luong cac nguyén tir kim loai bang cach do cuong d6 anh sang do
nguyén tir phat ra ¢ trang thai kich thich. Khi mot nguyén tir b1 kich thich tré
lai mat dét, nd phat ra buc xa c6 budce song roi rac. Quang pho phat xa nguyén
tr bao gdm ca kich thich (hap thu burc xa) va khtr kich thich (phat buc xa) cua
cac dién ta.

Nguyén Iy hoat dong: Ky thuat AES dua trén sy kich thich cua cac
electron 1én cac murc ning lugng cao hon bang cach hap thu mot bude song cu
thé khi bi nung nong & nhiét do cao. Khi céc loai bi kich thich ro1 khoi viung
nhiét do cao, ching tr¢ lai trang thai co ban bﬁng cach phat ra birc xa dudi dang
cac goi budc song roi rac. Cac phat xa nay di qua mot bo don sac hodc bo loc
trudc cac bd phat hién. Cac mirc kich thich c¢6 thoi gian ton tai rat ngin (~10 -
8 giay) [54].

1.3.2. Phwong phap pho hap thu nguyén tir (F- AAS)

Quang phd hap thy nguyén tir 1a mot k§ thuat phan tich cong cu dé phan
tich vét kim loai nhanh chong, dua trén sy hép thu anh sang c6 budc song cu thé
clia nguyén t6 bai cac nguyén tir & trang thai co ban trong ngon lira hodc 10 than
chi nhiét nhiét[55].

Nguyén 1y : Quang phd hap thu nguyén tir (AAS) dwa trén nguyén tic 1a
cac nguyén tir tu do & trang thai co ban c6 thé hp thu anh sang c6 budc song
nhét dinh. Cac budc song rat cu thé nay mang lai cho k¥ thuat nay do dac hi¢u
va gi6i han phat hién tuyét voi trong phan tich AAS . Sy hap thu dbi véi timg
nguyén t6 1a cu thé, khong c6 nguyén t6 nao khac hap thu budc séng nay. Cac
tmg dung dién hinh cia AAS bao gom:

- Pinh luong néng do kim loai trong dung dich.

- Phan tich chi trong son.

- Giam st cac kim loai vét trong cac dong nudc thai cong nghiép.
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- Theo ddi cac yéu tb trong san pham / nguyén liéu thd cing véi ICP-MS,

- Phan tich cac chat phu gia va d6 tinh khiét trong thép va cac hop kim
kim loai khac.

- Phan tich cac chat giy 6 nhiém muc do thap[55].

AAS cung cap muc d6 chinh xac cao. Thong thudng két qua nam trong
khoang dg chinh xac tir 0,5% dén 5%, nhung diéu nay co thé cai thién hon nita
tuy thude vao cac ti€u chuan dugc dit ra dé kiém tra va phan tich. Pay 1a mot
phuong phéap phan tich c¢6 d6 nhay cao. Hé théng AAS hién dai 1a mot phuong
tién c6 chi phi twong dbi thap dé phat hién chinh xac cac phan tir cu thé[56].

1.3.3. Phwong phap quang phd khéi plasma cam @ng (ICP-MS)

1.3.3.1. Khdi niém

Plasma vé co ban 1a mdt chat khi duge ion hoa, bao gém cac 1on mang
dién tich duong va cac electron tu do (khong lién két). Vai tro cua huyét twong
(ICP) trong ICP-MS 14 ion h6a mau. Trai ngugc véi cai goi 1a cac nguodn ion
héa 'mém' duge sir dung trong cac dang khéi pho khac (chang han nhu tia dién)
truyén ning luong twong ddi it cho chat phan tich, ICP dugc coi 1a mot k¥ thuat
ion héa 'ctmg' vi né hoan toan nguyén tir hoa hau hét cac phan tir trong vat
mau[57].

ICP-MS 1a mot k¥ thuat cho phép do cac phan tir va dong vi clia chung
trén mot dai dong rat rong. N6 rat hiru ich trong mot sb luong 16n cac ung dung.
ICP-MS 1a mot k¥ thuét so sanh: nd yéu cau mét tap hop céc tiéu chuan va /
hodc vt liéu tham chiéu duoc xac dinh 16 dé hiéu chuan chinh x4c. Nhiéu loai
vat liéu chun c6 thé duoc st dung trong cac phép do hoa hoc, cu thé 1a cac chat
tinh khiét (Vé co ban 1a cac hoa chét tinh khiét hodc cac chat duoce dic trung ro
rang c6 chira mot lwong nho tap chat); dung dich tiéu chuan va hdn hop khi
duoc diéu ché tir cac chat tinh khiét tién than; vat liéu tham chiéu ma tran (bat
chuéc thanh phan hoa hoc cia d6i tuong diéu tra). Cling can luu ¥ rang céac
phuong phap do luong thuong duoc tiéu chuan hoa: cic tiéu chuan hoat dong
dugc xac dinh bé1 mgt quy trinh chinh x4c. So sanh lién phong c6 thé duoc st
dung bo sung dé dam bao do chinh xéc cta cac phép do dinh lugng[58].

1.3.3.2. Nguyén tdc cia phwong phdp ICP-MS

ICP-MS da tr¢ thanh mot ki thudt duoc thiét 1ap tot dé phan tich da
nguyén t6 rat nhay, vét va siéu vét, cling nhu dé xac dinh ty 1& dong vi — dbi
v6i nhitg nguyén té ¢6 nhiéu hon mot dong vi. Tién ich ciia ICP-MS da dugc
chtng minh trong sudt thap ky qua. Uu diém ctia ICP-MS bao goém gidi han
phat hién rat thap, tdc d6 va so luong 16n cac tmg dung co thé. Ngay nay, ICP-
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MS ¢6 thé duoc coi 1a mot ki thuat hoan thién. Do d6, cac img dung mdi nhat
ctia n6 1a k¥ thuat tién tién. Diéu nay ciing dit ra yéu cau vé kiém soat chit
luong nghiém ngit cua cac két qua[59].

1.3.3.3. Nguy@n ly cdu tao va vdn hanh may ICP-MS
Nguyén Iy ciu tao cua may ICP-MS

May ICP-MS bao gdm cac bo phan chinh nhu sau: hé théng bom dung
dich mau va tao sol khi , hé thong tao plasma, vung tuong tac, hé thdng thau
kinh, hé théng phan tach khdi , detector, hé thong xir Iy s6 liéu.

Hinh 1.2: Nguyén Iy cdu tao ciia may ICP-MS

MS
interface Ion detector
ICP Torch '
Ion optics E
Spray ] —— Mass separation
chamber .« R Aovkee -
Nebulizer
RE . Turbo Turbo
Sul';)(;;;fr e ckanitead molecular molecular
‘ pump pump pump
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CHUONG 2. THUC NGHIEM
2.1. PHUONG PHAP NGHIEN CUU

2.1.1. Thiét bi phan tich ICP-MS

Khéi pho plasma ghép cam tmg (ICP-MS) 14 k¥ thuét phan tich nguyén
t6 vi lugng da nguyén to. Mot ki thuat phan tich c6 thé duoc sir dung dé do
cac nguyén t6 & mic vét trong chat long sinh hoc.

Hinh 2.1: Thiét bi phdan tich ICP-MS 7900 Agilent

2.1.2. Thiét bi pha miu 1o vi séng

2.1.2.1. Nguyén tdac

Dung ning luong cua 10 vi sng dé dun néng mau duoc dung trong binh
kin. Trong diéu kién nhiét do va ap suat cao, mau duoc hoa tan d& dang. Day la
phuong phap xt ly mau hién dai nhat hién nay, lam giam dang ké thoi gian xu
ly mau, khong mit mau va vo co hda mau dugc triét dé. Co thé vo co hda cung
mot lc duoc nhiéu mau. Tuy nhién, phuwong phap nay doi hoi thiét bi rat dat tién
ma nhiéu co s phan tich khdng da diéu kién trang bi.

2.1.2.2. Co ché cia sy phan hiy mau trong 10 vi song

Cac tac nhan phan hiy mau bao gdbm axit c6 tac dung pha huay va hoa
tan c4c hat (phan tu) mau, nang luong nhiét (co tac dung lam tan rd cac hat
mau cung vo1 axit), su khuéch tan d6i luu, chuyén dong nhiét va va cham cua
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cac hat mau voi nhau 1am cho chung bi bao mon dan. Ngoai ra, trong 10 Vi
song con co sy pha v tir trong 1ong hat miu ra ngoai, do cac phén tr nudc hip
thu (90%) nang lugng vi séng va co dong ning rat 16n, nén chung c6 chuyén
dong nhiét rat manh, 1am cang va tach cac hat mau tir trong ra. Thém vao do,
vi 1a hé kin nén c6 ap suat cao, s& 1am cho nhiét do séi lai cao hon, day la tac
nhan phin hay manh nhét, do d6 thiic day qua trinh phan hity mau rat nhanh
tir trong ra va tlr ngoai vao. Vi thé nén viéc xtr Iy mau trong 16 vi song chi can
thoi gian rat ngén (30 -70 phat) ma lai triét dé.

2.1.2.3. Cac qua trinh xay ra khi phan hiy mau bang 10 vi séng

Duéi tac dung cua axit, ndng lugng nhié€t (nhiét d§) va nang lugng vi
song cac qua trinh vat 1y va hdéa hoc sau day sé xay ra: Su phd v& mang ludi
c4u tric ciia hat mau, giai phong cac chat phan tich, dé dua chiing vao dung
dich dudi dang cac mudi tan. Qua trinh oxi hoa khur 1am thay ddi hoa tri,
chuyén d6i dang, 1am tan v& cac hat mau, dé giai phong chat phan tich vé dang
mudi tan. Néu Xt Iy mau hitu co phan tich kim loai, thi c6 sy dbt chay, pha
huy cac hop chat hitu co va mun tao ra khi CO2 va nuéc, dé giai phong cac
kim loai trong chét hitu co vé dang mudi vo co tan trong dung dich. Tao hop
chat dé bay hoi 1am mét di cac anion trong phan tir chat mau, lam mau bi phan
huy tao ra cac hop chét tan trong dung dich. Su tao thanh cac hop chat mudi
hay phirc tan trong dung dich. Co ché tach chat phan tich ra khoi mau ban dau
& dang két tia khong tan va nhd d6 ngudi ta tach dugc cac chat phan tich va
lam giau chung. Nhu vdy, trong qua trinh xtr Iy mau ¢ day cling co thé co céc
phéan trng hoa hoc xay ra nhu phan ng ox1 hoa khtr, phan tng thuy phan, phan
g tao phirc, phan g hoa tan, phan tng két tia,. .. cia cac phan tir chat miu
v6i cac axit dung dé phan hiy mau va cac chét c¢6 trong mau v6i nhau. Trong
d6, qua trinh nao 1a chinh, qua trinh nao 1a phu duoc quyét dinh bai thanh phan
chat nén, ban chat ciia chat mau va cac loai axit dung dé phan hity va hoa tan
mau.
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Hinh 2.2: Thiét bi phd mau 16 vi séng

2.2. THU THAP MAU

2.2.1. Thoi gian va dia diém lay mau

Cac mau dau tuong duoc 1y tai khu vuce nudi trong, rudng trén dia cac
x4 trong 6 huyén va 25 x tai Tp Ha Noi:M§ Bac, Ung Hoa, Phuc Tho, Ba vi,
Pht Xuyén va DPan Phuong.

Thoi gian 14y mu tir thang 4 dén thang 6 nam 2022
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S6 luong mau liy: Mau dau trong 75 mau.
Ky hiéu mau: TP

2.2.2. LAy miu, bao quan mau

Cach liy: Mdi mau chi duogc 14y tai 1 rudng (dat trong trot c6 ké bd xung
quanh). Mau duoc chon hdn hop (mau duoc tron déu tir cAc mau léy tai cac vi
tri khac trong rudng. Vi tri 1dy mau duoc chon tuan theo quy tic “dudng thang
g6¢” hodc “dudng zic zac” nham dam bao tinh dai dién.

Céc mAu sau khi thu thap duoc bao quan ngay trong thing lanh va chuyén
vé phong thi nghiém trong thoi gian sém nhat. Cac mau lay tai ting diém lay
mau phai du vé $6 lugng (sé luong mau dai dién), dung vé chét lugng (dtng
quy trinh va quy dinh.

Bang 2.1: Bang md hod mau da thu thdp dwoc

Huyén X4 DT12 |DT84 DT99
1. My Puc My Thanh TP.01 |TP.26 TP.51
Lé Thanh TP.02 |TP.27 TP.52
Tuy Lai TP.03 |TP.28 TP.53
An Phd TP.04 |TP.29 TP.54
Hop Tién TP.05 | TP.30 TP.55
2. ung hoa Phuong Tu TP.06 |TP.31 TP.56
Lién Bat TP.07 |TP.32 TP.57
Tao Duong Van TP.08 | TP.33 TP.58
Pong Tan TP.09 |TP.34 TP.59
3. Phli xuyén | Nam Triéu TP.10 |TP.35 TP.60
Nam Phong TP.11 | TP.36 TP.61
Quang Trung TP.12 | TP.37 TP.62
4. Phuc tho Xuén Phu TP.13 |TP.38 TP.63
\Vong Xuyén TP.14 | TP.39 TP.64
Van Nam TP.15 | TP.40 TP.65
Phuc hoa TP.16 |TP.41 TP.66
Cam Dinh TP.17 |TP.42 TP.67
5.Pan phugng | Phuong Dinh TP.18 | TP.43 TP.68
Tran Phung TP.19 | TP.44 TP.69
Tho An TP.20 | TP.45 TP.70
Hong Ha TP.21 | TP.46 TP.71
Thuong Mb TP.22 |TP.47 TP.72
6. Ba vi Pong Quang TP.23 | TP.48 TP.73
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Tay Diang TP.24

TP.49

TP.74

Dong Thai TP.25

TP.50

TP.75

Cach bao quan: Mau dau tuong sau khi thu thap tai ruong duoc tién hanh
1y qua va sy kho qua trong ti sdy tai diéu kién 55°C trong vong 48 gio. Tién
hanh tach hat va lga chon hat theo dung yéu cau vé chat luong (hat mﬁy, chic,
khong sau, khong 1ép). Xay va sang mau dé liwa chon mau c6 kich thude phu
hop véi phuong phap do. Cudi ciing, mau duoc bao quan kin trong thi zip va

duoc dat trong binh hut am c6 chira silica gel d€ tranh viéc am mau.

2.3. THIET BI, DUNG CU, HOA CHAT

2.3.1. Thiét bi, dung cu
a, Dung cu

1) Binh dinh mirc 20 mL, 25 mL, 50 mL, 100 mL.

2) Pipet don 0,1 mL, 1 mL, 5 mL.
3) Ong hinh tru 50 mL cua Buec.
4) Ong teflon

5) Kep, nhip

6) Cc thuy tinh c6 mé 100mL.
7) May xay

8) Tui zipper

9) Qua bop

b, Thiét bi:

1) Can phan tich 4 s
2) Bép dién
3) May dong hoa miu

4) Khi Argon do tinh khiét 99,99% (Messer),
5) Khi Heli d¢ tinh khiét 99,999% (Messer),

6) Tu say
7) May ICP-MS 7900
8) Lo vi song Marss 6

2.4, XAY DUNG BUONG CHUAN

Cach pha lodng chét chuan: tir chuan goc cua cac kim loai pha lodng

biang axit HNO3 2%.
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Giai doan 1:
Pha dung dich hdn hop cac chat chuan gc tir 10ppm xudng

500ppb di véi (As, Cd, Pb) con véi (Fe, Cu, Zn, Mn) ¢6 ndng d6 1 ppm
tir cac dung dich chat chuan cua nha cung cap. (1)

As Cd Pb Fe Cu Mn Zn
Vhat (mi) 1 1 1 2 P2 2 2
Vdinh muc(ml) 20
Giai doan 2:

Pha dung dich chuan cé nong db tir 1 — 200. Tt dung dich (1) phara
cac nong do 1 ppb, 2ppb, 5 ppb, 10ppb,20 ppb, 40ppb, 50 ppb.

Tuong Gng véi nong do caa Fe, Cu, Zn la 2 ppb, 10ppb, 20ppb,
50ppb, 100ppb, 160ppb, 200ppb.

As, Cd, Pb 2 b 10 |20 |40 PO
Fe, Zn, Cu, Mn 2 [0 0 50 [100 [160 200
Vit 0 01 p1 p2 o5 [1 {6 2
N dinh mis (ml) 10 5 {10 (@10 po |10 |10 |10

2.5. PHUONG PHAP XU LY SO LIEU
2.5.1. Xac dinh ham lweng kim loai trong mau
Ham leong tdng kim loai c6 trong mau dugc tinh theo céng thirc sau:

(C do may — Cblank )*xVxf
m x1000

Kétqua = [ug/g hoac mg/kg]

Trong do:

C 4o may: NOng do nguyén t6 trong dung dich cudi cung caa mau thir
do dugc trén may. (ug/L)

Choiank : NoNg d6 nguyén tb trong dung dich cudi cung caa miu tring

phuong phap (blank) do dugc trén may (ug/L).
20



V : Thé tich dinh mic dung dich sau khi pha mau bang 10 vi song

(ml).

f : Lahé s pha lodng miu sau khi loc.

m : Luong can mAu thir (d6i v6i nén mau dat trong va rau hung qué don vi
9)-

1000 : hé sé chuyén ppb sang ppm

2.5.2. Gigi han phat hién

Dinh nghia

Gidi han phat hién (LOD) duogc dinh nghia 13 ndng do thap nhat cta chat
phan tich trong mau c6 thé duoc phat hién nhat quan voi xac suat dd néu (thudng
& do chic chian 95%)

Céch xac dinh

LOD ciia phirong phap dinh lwong:

Viéc xac dinh LOD phu thudc vao nhiéu phuong phap nghién ctru hay
ap dung khac nhau. Sy dung nhu mdt phuong phéap cong cu hay khong cong
cu. Mot cach tiép can truyén thng va dién hinh dé wdc tinh LOD bao gdm do
cac lan 1ap lai, cua mau chuin 0 hodc mau tréng, xac dinh gié tri trung binh va
SD.

Cac céach tiép can co thé chap nhan dugc bao gom:

Lam trén mau thu: Lam 10 1an song song ( chon mau c6 chtra ndng do
chat phan tich thap, vi du nhu pha lodng cua chat hiéu chuan c6 nong do thap
nhat).

Tinh LOD: LOD =3 x SD

2.5.3. Giéi han dinh lwgng

Dinh nghia

LOQ 14 nong d6 thap nhat ma tai d6 chat phan tich khong chi co thé
duoc phat hién mot cach dang tin cdy ma con dap trng mdt s6 muc tiéu xac
dinh trudc vé d6 chéch va do khong chinh xac. LOQ co thé twrong duong véi
LOD hoic n6 co thé & ndng do cao hon nhiéu, né khong thé thip hon. LOQ chi ap
dung cho cac phuong phép dinh luong.

Céach xac dinh
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Ma3u thtr 1a mau chira ndng d6 chét phan tich thap & LOQ du kién, vi du
mau c6 ndng d6 bang hoic cao hon LoD

Cac cdng thue tinh toan nhu sau:
Tinh trén mau trang: LOQ = x, + 105D,
Tinh trén mau thu: LOQ =10SD

2.5.4. Hiéu suit thu hoi

Day 1a mot thong sé khong thé thiéu duoc trong khi danh gia mot phuong
phap phan tich. Dua vao viéc thém chuan vao mau thu, cung véi viée tién hanh
lam mau thyc khdng ¢ thém chuan.

2.5.5. Do lap lai

Do tin cdy lap lai hodc thir nghiém — kiém tra lai 1a su gan giii cua sy
théng nhat giita cac két qua ciia cac phép do lién tiép cua cung mdt phép do ,
khi duoc thuc hién trong ciing mot diéu kién do. N6i cach khac, cac phép do
dugc thuc hién b1 mot nguoi hodc dung cu trén cung mot vat phém, trong cung
diéu kién va trong mot khoang thoi gian ngan. Diéu nay do cac sai so6 ngau
nhién khong thé tranh duoc vén co trong mdi quy trinh phan tich gay ra va
khong thé kiém soat dugc hoan toan tat ca cac yéu té anh huong dén dau ra cua
mot phép do nhu su bay hoi cia dung méi, sai sb tir dung cu thiét bi.
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CHUONG 3. KET QUA VA THAO LUAN
3.1. KET QUA KHAO SAT MOT SO PIEU KIEN THIET BI ICP-MS

3.1.1. Chuan hoa sé khéi (Tunning)

Budc dau tién khi phan tich trén thiét bi ICP-MS d6 la chuan hoa sé
khéi (Tunning). Mai déng Vi c6 mot sb khdi nhat dinh tuy nhién khong thé
chuan hda toan bd cac nguyén tb ma viéc chuan hoa phai thuc hién theo tirng
khoang tir s6 khdi nho dén sé khéi Ion. Cac nguyén té ding chuan héa gom Li
(7); Mg (24): Co (59); Ce (140); Y (205); U (238). C4c nguyén té nay c6 sb
khéi tir nhd dén 16n bao phu toan bo cac nguyén té khéc. Sau khi chuan hda
may tu dong téi wu céc diéu kién phan tich.

3.1.2. Cong suét cao tan (Radio Frequency Power - RFP)

RFP 14 cong suat dién tan sé radio cung cap cho cuon daytao plasma. Cong
suat cang I6n nhiét 6 ngon luea plasma cang 16n va nguoc lai. Cong suat cao tan
quyétdinh truc tiép qua trinh ion hoa hay nguyén tu héa mau. Nguon niang luong
ICP ¢6 tinh wu viét hon so véi cac nguon khéac. Khao sat cong suét cao tan tir
800 dén 1600W véi thay d¢6i moi lan 100W.

Hinh 3.1: Sw phu thudc cua cwong do tin hiéu vao RFP

3,0E+06

2,5E+06

o 2,0E+06
a.
S
S 1,5E+06
W
Q
2 1,08406

5,0E+05

0,0E+00

800 1000 1200 1500 1600
CONG SUAT RFP (W)
—o—Fe (56) Cu (63) Zn (65) Mn(55)
As (75) cd (111) —+—Pb (208)

Trén hinh 3.1 thé hién sy phu thudc cua cuong do tin hiéu phép do
Vo cong suat cao tan RFP. Pugc khao sét trong khoang 800W dén 1600W.

Ph6 ICP-MS duya trén co sé ghi do ion cd dién tich +1 (ion M+). Khi RFP thap
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dan dén kha nang ion héa mau thip, sé luong ion M™ it nén cuong do tin hiéu

khong cao. Khi RFP dat tsi 1500 W, hiéu suét ion hoa tét nhat, s luong ion M
cao nhat nén cudng do tin hiéu cao nhat. Khi RFP 16n hon 1500 W, s lugng

ionM™ giam do kha nang hinh thanh cac dang ion khac c6 mirc oxy hda cao
M** 1am cho cuong d tin hiéu giam di. Diéu nay giai thich ly do duong biéu
dién cuong do tin hiéu phd phu thudc vao RFP 1a mot duong cong c6 cuc dai.
Diém cyc dai cua duong cong tng Vi gid tri tdi uu cia RFP. Trong phép phan
tich ching tdi chon cudng do cao tan tdi wu 1a 1500 W.

3.1.3. Pd sau mau (Sample Depth - SDe)
SDe la khoang cach gitra dinh cone giao dién dén bén phai vong day
tao plasma (hinh 3.2). SDe anh huong 16n dén cuong dé tin hiéu pho

Hinh 3.2: Pé sdu bom mau SDe

SDe la tham s6 quan trong anh huang dén cuong do tin hiéu phép do.
Vung I8i caa ngon lira plasma (hinh cau) 1a viing ¢é nhiét do cao nhat, noi xay

ra su ion hda tao ion M*. sb lwong ion M+tao thanh phu thuéc RFP,

CGFR. Tuy nhién s lugng ion M* di gua dugc hai cdn (sampling coin va
skimming coin) vao bo loc khdi phu thuoc vao SDe. Khi diéu chinh SDe sao
cho mit cat di qua tdm hinh cau trong viing 16i plasma tring véi mat cit cua
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sampling coin, toan bo ion M* trong hinh cAu va mét sé rt it cac ion manh
oxit va hydroxit di vao bo loc khdi va do do, cuong d6 tin hiéu sé dat gia tri
cao nhit.

Hinh 3.3: Su phu thudc cuong do tin hiéu vao SDe
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Két qua khao sat, 6 sdu bom mau SDE tir 3 mm dén 10 mm trén hinh

7. Ta thiy khi gia tri SDe thdp hon hoic cao hon 8 mm, sé luong ion M*
di vao bo loc khdi giam nén cuong do tin hiéu thap. Khi SDe dat 8 mm, s6

luong ion M™ di vao bo loc khdi cao nhit nén cuong d6 tin hiéu cao nhat. Vay
ching tdi lya chon gia tri SDe bang 8 mm cho thi nghiém tiép theo.

3.1.4. Lwu lwgng khi mang (Carier Gas Flow Rate - CGFR)

CRFR c¢6 anh huong dang ké dén do nhay cua phuong phép ICP-MS.
CGFR I6n lugng mau dugc dua vao ving plasma 1én va nguoc lai. Diéu nay
dan dén ty 18 tin hiéu trén mot don vi ndng do tang hoac giam, dan dén anh
hudéng d6 nhay ctua phép phan tich. Tuy nhién khéng phai khi tang CGFR la
cuong do vach pho tang, hoac khi giam CGFR la cuong do vach pho giam. Su
tang hay giam chi nam trong mat pham vi nhat dinh va con tuy thuoc vao nhiéu
thong sé khac. Viéc khéng ché téc do khi mang dua trén ti s6 CeO/Ce, tbc do
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khi mang hop i s& cho tin hiéu cao nhit nhung ti s6 *CeO*/**°Ce* nho hon
1,2% .

Hinh 3.4: Su phu thuéc cuong do tin hiéu vao CGFR

Chart Title
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Tur Hinh 3.4 ta thay luu lugng khi ban dau thap 0,6 L/ph tac lwong mau
dua vao ving plasma thap nén sé lugng ion M™ thip din dén cuong dé tin

hiéu phd thip. Khi CGFR ting dan, sé luong ion M™ ciing ting 1am cho
cuong do tin hiéu tang. CGFR tai 1,0 L/ph cuong do tin hiéu cta cac nguyén
t6 déu cao nhat (chinh 12 mic téi uu). Khi CGFR tang vuot qua muc tdi uu nay
dan dén hién tuong mau bj pha lodng, dong thoi kha nang hinh thanh cac manh

oxit va hydroxit tang 1én, s6 luong ion M* giam di lam cho cuong do tin hiéu
phép do giam. Chlng tdi chon 1,0 L/ph 12 t4i uu.
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3.2. KET QUA LUA CHON THAM SO TOI UU THIET BI ICP-MS

Cac tham sé chinh cua may ICP-MS Agilent 7900 dugc chon dé
thiét 1ap duong chuan cac dong vi duoc trinh bay trong Bang 4.

Bdng 3.1:Cdc tham sé chinh ciia mdy dé thiét Igp dwong chudn

Céac tham s6 chinh Diéu kién toi uu duoc lya chon
Cong suat cao tan (RF Power) 1500 W
D6 sdu mau (SDe) 8,0 mm
Luu lwong khi tao plasma 15 L/ph
Luu luong khi mang (CGFR) 1,0 L/ph
Luu luong khi phu trg 0,9 L/ph
Téc d6 bom lam sach (Uptake) 0,4 rps
Thot gian bom lam sach (Uptake) 120's
Téc d6 bom 6n dinh (Stabilize) 0,1 rps
Nhiét d6 budng phun (S/C) 20c
Nhiét do nude lam mat 200¢c
Luu luong nudc lam mat 2,4 L/ph
Dang pho 3 diém
Thoi gian do 1 diém 0,1s
S lan quét khoi 10 lan

3.3. KET QUA BUONG CHUAN VA DANH GIA THIET BI ICP-MS

3.3.1. Két qua dwong chuan

Puong chuan cua cac kim loai Pb, Cd, As, Fe, Cu, Zn dugc xay dung
voi 8 diém c6 ndéng do trong khoang [1 ppb ~ 200ppb]. Céc thong s
may do duoc chon nhu diéu kién téi wu, tién hanh do véi cac mau
chuan thu dwoc phuong trinh dwong chuan cua cac kim loai ning, két qua
dugc trinh bay bang 5.
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Bdng 3.2: Phuong trinh dwong chudn; hé sé twong quan

TT Tén chat Phwong trinh dweng chuin R?

1 As y = 811,62 x + 506,76 0,9998
2 Cd y =5461,7 X + 1963 0,9999
3 Pb y = 14930 x + 20588 0,9998
4 Fe y =4227 X + 1266,4 0,9997
5 Cu y = 14823 x + 4518,3 0,9999
6 Zn y =4784,8 x + 4376,7 0.9997
! Mn y =4784,8 x + 4376,7 0,9998

Puong chuan dugc xay dung trong khoang nong do cac KLN tir 1ppb
dén 200ppb déu cho phuong trinh hdi qui c6 hé sb twong quan tir 0,9997 dén
0,9999. Nam trong khoang cho phép 0,99 < R%< 1. Piéu nay ching to ¢6 sy phu
thudc tuyén tinh ciia cuong do tin hiéu vao nong do cac chat phan tich, cho két
qua cua phép do mau la dang tin cay.

3.3.2. Khao sat thé tich dung dich pha mau dau twong

3.3.2.1. Két qua khdo sdt thé tich HNO3

Tién hanh khao sét trén nén mau dd twong. Mau phan tich d4 duoc dong
hoa can khoang 0,3 g cho vao 6ng teflon cho nong d6 thém chuan 13 10 ppb pha
mau & cac thé tich axit HNO; khac nhau 1ml; 3 ml; 5 ml; 8 ml; 10 ml dé khao
sat qua trinh phan huy mau. Véi mau thuc khdng chira chét chuan va mau tring
duoc tién hanh dong thoi. Tién hanh Iap lai 10 1an, sau d6 mau dugc loc, ly tam
va dinh mac 50 ml dem phan tich trén thiét bj ICP-MS. Ta thu dugc két qua
hiéu suét thu hoi & hinh 9.

28



Hinh 3.5: Két qua khdo sdt thé tich axit HNO3

120,0

100,0 ]
g ¥ +
= 80,0 + |
> 60,0 #*
@ 40,0
I

20,0

0 2 4 6 8 10 12

THE TICH HNO3

@ As (75) MPb(208) AFe (56) * Cu(63) XZn (66) ®Cd (111) + Mn (55)

Tu hinh 3.5 ta thiy két qua phan tich ham luong cac nguyén to trong
mau d6 tuong. Ta thay khi ting thé tich HNOj3 thi hiéu suat thu hdi cua cac
mau déu tang Ién. Nhin chung khi thé tich HNOj3 dat gia tri tir 4~6 ml thi hiéu
suat thu dugc déu thudc khoang cho phép theo quy dinh caa AOAC véi nong do
thém chuan 5ppb twong tng vai hiéu suat quy dinh tir 80~110 %. Dung dich
mau thu duoc trong sudt, tan hoan toan. Két qua khao sat duoc cho thay véi thé
tich HNO3 1a 5 ml caa nén mau cho hiéu suét 13 téi wu nhéat dao dong tur
89,4~101,5 %. Nhu vay véi viéc sir dung 5 ml axit két qua 13 tdi uu cho phuong
phap phan tich.

3.3.2.2. Két qua khdo sat anh hwéng cia nong dé axit HNO3

Trong phuong phép phan tich ICP-MS, ¢6 thé dung méi truong axit HCI
hay axit HNO3 vi hai loai axit nay dé hoa hoi, con cac loai axit H2SO4 va
H3PO4 thuong khdng dugc ding vi chiing hoa hoi kém. Céc yéu t6 cua diéu
kién moi truong phan tich nhu nude, khi mang argon va axit cd thé tao thanh
cac manh da nguyén tir, can tré viée xac dinh mot sé dong vi khi sé khdi m/z
cua ching tring nhau. Axit HCI hay axit HNO3 it anh huong dén viéc xac

dinh mot sé dong vi bang phuong phap ICP-MS, trong d6 axit HNO3 it anh
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huang nhat, phd nén caa né ciing don gian nhat. Thém vao do, hau hét cac
dung dich chuan dugc pha trong méi truong axit HNO3. Nhu vay HNO3 1
moi truong tot nhat va trong luan van nay téi chon axit HNO3 1am mdi truong
ctia dung dich mau do trong tit ca cac thi nghiém. Bé nghién ctu sy phu thudc
cua d6 nhay phép do vao ndng do axit cia dung dich miu, céc dong vi trong
dung dich chuan hén hgp cac nguyén té duge xac dinh khi may do hoat dong
véi cac tham sé t6i uu d chon, con mdi truong axit HNO3 cua dung dich
mau do c6 nong do tang dan tir 0,5 dén 5%. Tién hanh khao sat dung dich han
hop ¢ ndng dd 5 pg/L (As, Cd, Pb, Fe, Cu, Mn va Zn) véi ndong do HNO3
1An luot 13 0.2% ; 0,5%: 1%: 3%; 5% dao dong tir 0,5 dén 4%. Cac két qua

duoc chi ra ¢ hinh dudi day

Hinh 3.6: Anh hwéng ciia nong dé axit téi phép do cdac nguyén té

120

100 i .
o + ®

_ 80 b
& A
) +
2 60
ZE-
T 40

20

0

0 1 2 3 4 5 6

NONG DO % HNO3

®Fe(56) MCu(63) AZn(65) X Mn(55) XAs(75) @Cd(111) + Pb (208)

Dua vao két qua thu dugce ¢ hinh 10 trén, tdi thdy nong do axit HNO3
trong khoang tir 0,2 dén 5 % anh huong dén cuong do tin hiéu cua céc chat
phan tich. Hiéu suat thu hoi cta cac nguyén td phan tich & ndong d6 HNO3 tir
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0,2-0,5% nam trong khoang [63 -86%)]. Khi ting néng do 1én tir 1 -5% hiéu
suat cac chit phén tich thu duoc [ 92-103%] nam trong khoang cho phép theo
quy dinh cia AOAC. Néu ndng d6 axit caa dung dich do qué cao vira anh
huong dén d6 bén ciia may vira tiéu ton nhiéu hoa chét. Do vay t6i chon axit
HNO3 & nong do 1% cho phd 6n dinh nhat. Vi vay trong qua trinh phan
tich As, Cd, Pb, Fe, Cu, Mn va Zn duogc pha trong HNO3 1% va lam dung
dich nén.

3.3.2.3. Két qua khdo sdt hdn hop HNO3 va H202

Cach tién hanh can khoang 0,3 g miu dd twong d4 duoc dong hda cho
vao bng teflon. Nong d6 thém chuan 1a 5ppb pha mau ¢ thé tich axit HNO;
duoc lua chon tdi wu 12 5 ml. Tién hanh khao sat cac thé tich H,O, lan luot
la1ml;1,5ml; 2 ml; 4 ml, 5ml. V&i mau thuc khdng chtra chat chuan va
mau tring duoc tién hanh dong thoi. Tién hanh Lip lai 10 1an, sau d6 mau
duoc loc, ly tam va dinh mirc 50 ml dem phan tich trén thiét bj ICP-MS. Ta
thu duogc két qua sau.

Hinh 3.7: Két qua khdo sdt hén hop thé tich HNO3 : H202

120,0

100,0 ]
S P % &
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THE TICH HNO3: H202 (ML)

@ As (75) B Pb (208) A Fe (56) x Cu (63) X Zn (66) ® Cd (111) + Mn (55)

Tir két qua phan tich ham luong cac nguyén té trong mau dd tuong. Ta
thay khi tang thé tich H,O, tir 1-2ml hiéu suat mau dat dugc cao hon . Thé tich
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H,0, dat gia tri 2 ml thi hiéu suat thu dugc 1a tét nhat, thuéc khoang cho phép
theo quy dinh caa AOAC véi ndng d6 thém chuan tir 5ppb tuong tng vai hiéu
suat quy dinh tir 80~110 %. Két qua khao st dugc cho thay vai thé tich hdn
hop HNOs: H20; 12 5 ml: 2ml cua nén mau cho hiéu suit 1a ti wu nhat dao
dong tir 92,8~101%. Nhu vay véi viéc st dung 5 ml HNO3 va 2ml H,0; 1a hiéu
qua nhat cho phwong phap phan tich.

3.3.2.4. Khdo sat thoi gian phan tich mau

Tién hanh phan tich trén dung dich chuan mix céac kim loai (Fe; Cu; Zn;
Mn; As; Cd; Pb) co néng do 10 ppb. Véi tbc do bom nhu dong dugc dir cd
dinh. Khdo st thdi gian bom mau & thoi gian 60 gidy; 80 gidy; 100 gidy; 120
gidy; 140 gidy; 160 giay. Két qua thu duoc nhu hinh duéi day

Hinh 3.8:Thoi gian bom mau phdén tich
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THO! GIAN (S)

@ Fe (56) B Cu (63) AZn (65) X Mn(55) X As (75) ® Cd (111) + Pb (208)

Két qua tir hinh 3.8 & trén cho ta thay, khi thoi gian bom mau 1 60 dén
100 giay tin hiéu phan tich ctia cac nguyén td thu dugc chua 6n dinh. Hiéu suat
cac nguyén t6 dao dong trong khoang [ 59 - 92 %].

Thoi gian khi phan tich 1a 120 - 160 gidy tin hi¢u thu dugc 6n dinh, hiéu
suat théa man diéu kién yéu cau theo AOAC nam trong khoang [ 91 — 103 %
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]. Vi vay dé tiét kiém thoi gian phan tich mau va dat két qua t6i wu ta lya chon
thoi gian dé phan tich mau 1a 120 gidy dé tién hanh phan tich cic nguyén t6

trén nén mau do tuong.

3.3.2.5. Khdo sét thoi gian riza gidgi mau

Ti€n hanh rtra gidi mau phan tich bang dung dich axit HNO3 1% duoc
pha loang béng nude cét siéu sach c6 do dan 18,2 mQ. Véi téc do bom nhu
dong duoc dir cd dinh. Khao sat thoi gian rira mau ¢ thoi gian 50 gidy; 90 giy;

120 gidy; 150 gidy; 160 gidy; 180 gidy. Két qua thu dwgc nhu hinh dudi day:

350

300

CPS

250 —
200
150

100

) (T

50 90 120 150 160 180
THOI GIAN (S)
M Fe (56) Cu (63) Zn (65) Mn(55) @As(75) @Cd(111) EPb (208)

Két qua tir hinh 3.9 & trén cho ta thay, khi thoi gian rira giai mau tir 50
dén 90 giay van thu duoc tin hiéu ctia cac nguyén té [ 51-306 Cps] & muc cao
chung to nong do chat van con trong duong day dan mau, chua duoc rira giai
hét. Thoi gian rira mau tir 120 gidy dén 180 gidy, tin hiéu cia dung dich ria
dai HNOs 1% giam xudng rat thap, thoi gian t6i wu nhat 1a 160 gidy khong
thay tin hiéu CPS cua cac nguyén t6 can phan tich. Vi vay dé tiét kiém thoi
gian rira giai mau trén éng dan mau, cling s€ tiét kiém duoc dung moi, hoa
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chat. Két qua toi wu ta lya chon thoi gian dé rira giai 1a 160 gidy dé tién hanh
rira dai mau sau khi phan tich mot mau.

3.3.2.6. Quy trinh téi wu phdn tich mau dé twong

Mau

dd twong sau khi d& ddng hda. Can khoang 0,3 g vao éng teflon.

Ong duoc thém 5 ml axit HNO3 va 2 ml H,0, ngam trong 2 gid. Ban dau tiang
nhiét @6 1én 90°C trong 5 phat va gitr & 5 phat. Nhiét do sau @6 dugc tang Ién
170°C trong 5 phit va gii trong 5 phat. Cudi cung, nhiét do duoc ting Ién

200°C trong 5 phat va gitr trong 15 phat.
Bdng 3.3: Diéu kién phd mau ddu twong bang 16 vi song
. .| Thoigian L N . <
Gial Nhiét do gia nhigt ThoilAglan gitr Cong suat
doan (°C) (pht) nhiét (phut) (W)
1 90 5 5 1000
2 170 5 5 1200
3 200 5 15 1200
Bdng 3.4:Quy trinh phan tich mdu ddu tiong
Quy trinh
Chgfln bi mau:
- Say kho 500g mau tai nhiét d6 55°C trong thoi gian 48h sau d6 hut
Bude 1 | am trong 30 phut ’ , N
- Xay mau thanh dang bot, tiép tuc say nhe mau bdt dau tuong tai nhiét
do 40 °C trong thoi gian 12 tiéng.
Ph4 mau: )
Budc 2 | - Can chinh xac 0.30 gam mau bot ngd va cho vao ong Teflon, thém 4
mL HNO3 déc (65-68%) va 1 mL H202 (30%)
- Chuyén 6ng Teflon vao 16 vi song MARS6 (CEM, Hoa Ky) ¢ cong
suat 1000-1800 W, nhiét do 190 °C trong 20 phut

34




Sau khi dé nguoi dén nhiét @6 phong, ma dng Teflon chira mau. Sau
d6 mau dugc loc qua mang loc 0,45um dinh mac 50 mL véi nudce siéu sach.
Chuyén mau vao lo dung mau va tién hanh phan tich trén thiét bi ICPMS.

3.3.2.7. Két qua tham dinh phwong phdp trén nén mau do tuwong

Tuong tu hai phuong phép trude, mau dau tuong ciing duoc phan tich
lap lai va téi 13p 10 1an va mau dugc thém chuan 4 mg/kg d6i véi KLN 1a Mn;
Fe, Cu, Zn va thém chuan 0,1 mg/kg d6i véi As, Cd, Pb. Két qua tham dinh
phuong phap dugc dua ra trong bang 3.5.

Bdng 3.5:Két qud tham dinh phirong phdp trén nén mau dé tiwong

TT Tép bo lap lai | Po tai lap | MDL MQL | Do dang
chat | RSD (%) | RSD (%) |(mg/kg) [(mg/kg) | (%)
1 As 3,35 3,62 0,025 | 0,083 | 88-103
2 Cd 1,50 1,50 0,014 0,047 | 98 -103
3 Ph 2,40 3,10 0,012 | 0,041 | 88-104
4 Fe 4.85 5,48 1,82 6,065 | 85-106
5 Cu | 245 2,73 0,26 0,867 | 88103
6 Zn 3,84 3,42 0,45 1,500 | 87-106
7 Mn 2,31 451 0,72 2,401 | 93 - 94

Gigi han phat hién ciia phuong phap xac dinh KLN trong d6 twong MDL
nam trong khoang tir (0,012 — 1,82 mg/kg) ; gidi han dinh luong (MQL) ndm
trong khoang (0,041 — 6,065 mg/kg). Do lap lai trong cac lan phan tich twong
d6i cao va 6n dinh. Gia tri d6 léch chuan twong déi RSD nam trong khoang tir
(1,50 — 4,85 %) <15%, dam bao vai tiéu chuan AOAC. RSD tai lap caa phuong
phap trong khoang (1,5 — 5,48%) <15%. Chung to phuong phéap c6 do 6n dinh
cao ap dung duoc thoi gian dai trong phan tich mau.
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3.3.3. Két qua tham dinh phwong phap trén thiét bi ICP-MS

Gia tri giéi han phat hién (IDL) va gidi han dinh luong (IQL) cua thiét
bi d6i vé6i cac chat phan tich 12 mot thdng sé rat quan trong ddi véi phuong
phap phan tich. Viéc dinh luong chi chinh xac khi ndng do chat phan tich nam
trong khoang tuyén tinh, tac 1 tir gia tri IDL dén giéi han tuyén tinh. Tién
hanh xé&c dinh gidi han phét hién va gisi han dinh luong cua thiét bi dua trén
d6 léch chuan caa 10 lan do lap lai diém chuan c6 nong do 5 ppb cac KLN.
Két qua IDL; IQL dugc tinh theo cong thtrc: IDL=2,812*SD ; IQL = 10*SD

Bang 3.6:Gioi han phat hién va gioi han dinh luong cla thiét bi

STT Tén chat IDL (ppb) IQL (ppb)
1 As 0,004 0,014

2 Cd 0,003 0,011

3 Pb 0,004 0,014

4 Fe 0,415 1,476

5 Cu 0,225 0,800

6 Zn 0,685 2,436

7 Mn 0,125 0,445

Tir bang 3.6 ta thay gisi han dinh luong cua cac KLN déu thap va co gia
tri trong khoang [0,013-2ppb] d&u nhé hon 1ppb va 2ppb cua dudng chuan cac
kim loai. Biéu nay cho thiy do nhay cua thiét bi ICP-MS Ia rat cao cho phép
phan tich luogng vét caa cac chat. Trong cac phép dinh luong tiép theo, ching
t6i chon khoang nong do tir LOQ cua cac chat phan tich d¢én 200ppb d6i vai Mn,

Fe, Cu, Zn va 20 ppb ddi véi As, Cd, Pb 1am khoang tuyén tinh.
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3.4. KET QUA PHAN TiCH MAU THUC

3.4.1. Két qua phan tich mau dd twong tai huyén My Pic

Tai khu vuc huyén My Dirc, s6 luong mau thu thap duoc 1a 15 mau dd
twong tai 5 X8 la My thanh; Lé Thanh; Tuy Lai; An Pha; Hop Tién. O mdi x3
tién hanh 1ay 3 miu cho 3 loai giébng DT.12; DT.84; va DT.99. Mau duoc lay
theo TCVN, tai ruong trong khoang thoi gian tir thang 4 dén thang 6. Két qua
phan tich ham leong KLN duoc trinh bay bang dudi day.

Bdng 3.7:Két qua phan tich cic mau dau twong tai huyén My Pirc

Ky hiéu miu Mn Fe Cu Zn As Cd Pb
TP.01 | 8,437 | 21532 | 1,517 | 22,253 | 0,071 | 0,018 | 0,043
TP.02 | 5,856 | 14,766 | 1,644 | 24,422 | 0,099 | 0,017 | 0,062
DT.1
, TP.03 | 9,290 | 24,758 | 2,264 | 20,589 | 0,107 | 0,033 | 0,072
TP.04 | 10,399 | 15,812 | 1,326 | 27,715 | 0,100 | 0,021 | 0,044
TP.0O5| 8,496 | 27,016 | 2,289 | 22,387 | 0,059 | 0,021 | 0,088
TP.26 | 8,930 | 20,603 | 3,419 | 21,221 | 0,077 | 0,016 | 0,053
<0,01
TP.27| 6,704 | 23,816 | 2,332 | 20,940 | 0,101 A 0,069
DT.8
s TP.28 | 9,666 | 38,873 | 1,871 | 27,583 | 0,108 | 0,027 | 0,078
TP.29 | 10,605 | 26,199 | 1,080 | 23,897 | 0,102 | 0,017 | 0,053
<0,01
TP.30| 8,940 | 33,450 | 1,929 | 19,421 | 0,066 A 0,091
TP.51| 10,108 | 22,886 | 3,077 | 23,794 | 0,072 | 0,020 | 0,043
DT.9
0 TP.52 | 8,372 | 26,648 | 1,797 | 23,425 | 0,100 | 0,018 | 0,063
TP.53| 10,990 | 25,597 | 2,170 | 19,506 | 0,108 | 0,033 | 0,073
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Ky hiéu miu Mn Fe Cu Zn As Cd Pb

<001
TP54| 12015 | 27600 | 1224 | 26805 | 0002 | | 0044
<001
TP55| 10004 | 25,982 | 2205 | 21445 | 0,060 | | 0,089
CVN 8-
Q ] ] ] i 1 02 | 02
2:2011/BYT

Tir bang két qua 10 & trén cho ta thay ham luong nhom kim loai ning
As, Cd, Pb & cac giéng d6 twong DT.12; DT.84; DT.99 déu c¢6 ham luong rat
thap. Nong do cac chat As, Cd, Pb trong khoang [ 0,017 — 0,108 mg/kg] déu
nho hon nhiéu so véi gia tri QCVN 8-2:2011/BYT quy dinh. Ham luong kim
loai Cd, co gia tri nho hon giéi han phét hién trong mau TP.27; TP.30; TP.54;
TP.55. Déi voi cac nguyén t6 vi lugng Mn; Fe; Cu; Zn €6 Vai trd quan trong &
qua trinh trao d6i chat trong co thé, ham luong cua ching c6 trong dd twong
duoc tich liy khi cay trong ¢ giai doan truong thanh. Gia tri cac chat Mn; Fe;
Cu; Zn dao dong trong khoang tur [1,224 — 27,75mg/kg], dac biét véi Fe va Zn
ta thay két qua & giéng dd twong DT.84; DT.99 cao hon so véi gidng dd
tuong DT.12 xuat xir tir trung qudc. Trong mau TP.28; TP.30 ham lugng Fe
cao gap 2 1an so v6i TP.04; TP.02. Qua dé thay duoc ham luong As; Cd; Pb
tich lily trong dd twong la khong dang ké, gia tri ham luong cac nguyén t6
khong tang & giai doan cay truong thanh. Con d6i voi cac kim loai Mn; Fe;
Cu; Zn ham luong cac nguyén té déu ¢ xu hudng tang dan. Piéu d6 cho thay
qua cac giai doan phat trién cua cay, nhu cau cung cap cac nguyén té nhu Fe,
Cu, Zn 1a can thiét. Ham luong cta Cu dao dong tir [1,24-3,08 mg/kg]: Zn c6
ndéng d6 dao dong trong khoang [19,5 - 27,58 mg/kg]; ham luong cua Fe
[14,7 - 38,87 mg/kg]. Ham luong cac KLN trong dd twong déu trong pham vi
an toan.

3.4.2. Két qua phan tich miu db twong tai huyén Phii Xuyén va Ba Vi
Tai khu vuc huyén Pha Xuyén, sb lugng mau thu thap dugc 12 9 mau dd
tuong tai 3 xa 1a Nam triéu; Nam phong; Quang Trung. Khu vuc Ba Vi s6

luong mau ldy 13 9 mau dd tuong tai 3 xa 1a Pong Quang; Tay Pang; Pong
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Théai. Mdi x4 tién hanh 1iy 3 mau cho 3 loai giéng DT.12; DT.84; va DT.99.
Két qua phan tich ham lugng KLN duoc trinh bay bang duéi day:

Bdng 3.8: Két qua phdn tich cdc mau ddu twong tai huyén Phii Xuyén

(Don Vi: mg/kg)

Ky hi¢u mau

Mn

Fe

Cu

Zn

As

Cd

Pb

DT.12

TP.10

12,488

16,778

1,628

24,492

0,105

0,035

0,056

TP.11

16,371

27,448

1,977

22,680

0,041

<0,014

0,071

TP.12

12,376

23,271

3,784

25,551

0,145

0,037

0,130

DT.84

TP.35

19,532

15,970

3,877

24,016

0,053

<0,014

0,062

TP.36

21,637

26,525

4,487

30,770

<0,025

<0,014

0,048

TP.37

17,313

47,835

5,762

40,121

0,103

0,038

0,021

DT.99

TP.60

20,317

37,326

2,698

24,998

<0,025

0,036

0,088

TP.61

29,828

48,229

5,521

39,766

0,058

<0,014

0,074

TP.62

22,335

21,330

3,173

23,248

0,104

0,034

0,018

QCVN 8-
2:2011/BYT

0,2

0,2

Bdng 3.9:Két quda phén tich cdc mdu ddu twong tai huyén Ba Vi

(Don Vi: mg/kg)

Ky hi¢u mau

Mn

Fe

Cu

Zn

As

Cd

Pb

DT.12

TP.23

11,433

28,517

2,942

25,747

<0,025

0,005

0,052

39




TP.24| 17,967 |30,736| 5526 |33409| 0,149 | 0,040 | 0,130
TP.25| 13,733 |23,536| 5942 | 27,97 | 0,084 | 0,032 | 0,073
TP.48| 21,153 | 27,433 | 3,7373 | 22,919 | 0,0369 | <0,014 | 0,065
DT.84| TP.49| 16,134 | 28457 | 3,400 |30,969|0,1213|0,0364 | 0,141
TP.50| 22,331 |31,897| 4,029 |26,098|0,0959 | 0,0295 | 0,086
TP.73| 24,130 |27,144| 3,008 |32,614 |<0,025|<0,014| 0,051
DT.99 | TP.74| 28369 |35176| 4562 |36,976| 0,035 | 0,040 | 0,092
TP.75| 22,392 |31,394| 3,312 |25916| 0,081 | 0,032 | 0,072
CVN 8-
23011/BYT ' ' ' . o e

Tirbang 3.8; 3.9 két qua phan tich mau dd tuong tai cac xa nhan thay
ham lugng kim loai Cd & mau TP.11; TP.35; TP 36; TP.61; TP.48 va TP.73
déu c6 gia tri nho hon giéi han phat hién caa phuong phap (<0,014 mg/kg).
Gi tri kim loai As & mau TP.23; TP.73 ¢6 gia tri nhd hon giéi han phat hién (<0,025
mg/kg). Ham lugng céc KLN khéc ciing thap hon gia tri quy dinh theo QCVN
8-2:2011/BYT. Khu vuc huyén Phii Xuyén va Ba Vi déu c¢6 hé thong song
ngoi, dat phu xa, thuan lgi cho viéc tudi tiéu cho cay trong. Giup cho cdy trong
c6 sy sinh truong va phat trién tot hon ¢ cac khu vuc khac. Két qua cho thay
ham lugng cac nguyén t6 Mn; Fe; Cu; Zn & mau TP.37; TP.61; TP.74 dao
dong trong khoang Mn [ 16,13 — 28,37 mg/kg]; Fe [ 27,14 — 35,17 mg/kg]; Cu
[3,01 — 4,56 mg/kg]; Zn [ 22,9 — 36,98 mg/kg] c6 gia tri twong ddi cao hon so
vé6i cac khu vuce khac. Ham lugng cac KLN trong dd tuong déu trong pham vi
an toan.

3.4.3. Két qua miu db twong tai huyén Pan Phwong; Ung Hoa va
Phuc Tho
Tai khu vuc huyén Pan Phuong, s6 luong mau thu thap duoc 1a 15 mau dd

tuong tai 5 x&: Phuong Dinh; Tran Phing; Tho An; Hong Ha; Thuong MJ.
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Khu vuc Ung Hoa s6 lugng mau 1ay 13 12 miu d6 twong tai 4 x4 1a Phuong

T1; Lién Bat; Tdo Duong Van; Déng Tan. Khu vuc Phuc Tho sb lugng mau

léy 12 15 mAu tai 5 xa: Xuan Phii; Vong Xuyén; Van Nam; Phiic Hoa; Cam
Dinh. Mdi x4 tién hanh léy 3 mau cho 3 loai giéng DT.12; DT.84; va DT.99.
Két qua phan tich ham lugng KLN duoc trinh bay bang dudi day.

Bdng 3.10:Két qud phdn tich cac mdau ddu twong tai huyén Pan Phuwrong

(Don Vi: mg/kg)

Ky hiéu mau

Mn

Fe

Cu

Zn

AS

Cd

Pb

DT.12

TP.18

15,517

217,307

4,031

29,775

0,133

0,016

0,100

TP.19

11,883

25,088

3,684

25,815

0,072

0,037

0,044

TP.20

9,365

30,587

3,633

27,348

0,096

0,034

0,061

TP.21

11,581

26,329

3,732

21,121

0,054

0,012

0,025

TP.22

11,504

18,383

2,340

24,721

0,083

0,031

0,036

DT.84

TP.43

13,955

28,042

2,461

30,371

0,077

0,014

0,078

TP.44

10,478

23,229

2,079

23,914

0,086

0,033

0,025

TP.45

8,169

28,518

3,048

25,458

0,107

0,031

0,042

TP.46

10,398

24,683

3,202

19,732

0,067

0,011

0,039

TP.47

10,425

17,235

1,918

23,286

0,093

0,028

0,048

DT.99

TP.68

12,328

24,424

2,074

25,026

0,050

0,013

0,052

TP.69

11,366

24,667

2,120

23,625

0,069

0,036

0,107

TP.70

8,919

30,091

2,272

25,245

0,092

0,034

0,126

TP.71

11,147

24,321

2,515

19,339

0,052

0,012

0,024

41




TP.72 | 10,414 | 16,663 | 1,945 | 23.042 | 0,080 | 0,031 | 0,036
CVN 8-
Q ) ) ) ] 1 02 | 02
2:2011/BYT

Bdng 3.11: Két quda phén tich cic mau ddu twong tai huyén Ung Hoa

(Pon Vi: mg/kg)

Ky hiéu mau | Mn Fe Cu Zn As | Cd Pb
TP.O6 | 11,123 | 21,767 | 2,730 | 23,995 | 0,123 [ 0,018 | 0,108
TP.O7 | 9,064 | 21,509 | 2,488 | 22,194 | 0,088 | 0,038 | 0,061
DT.12
TP.0O8| 6,356 | 26,417 | 2,499 | 23,356 | 0,109 [ 0,035 | 0,076
TP.0O9| 8,213 | 22,006 | 2,665 | 17,135 | 0,067 [ 0,009 | 0,040
TP.31 | 11,225 | 18,953 | 2,323 | 20,899 | 0,067 | 0,015| 0,109
TP.32| 9,451 | 18,530 | 2,085 | 19,122 | 0,032 | 0,032 | 0,068
DT.84
TP.33| 7,077 | 22,933 | 2,112 | 20,267 | 0,053 | 0,030 | 0,081
TP.34 | 8,644 | 19,395 | 2,299 | 15,089 | 0,022 | 0,007 | 0,048
TP.56 | 12,626 | 20,689 | 1,846 | 24,528 | 0,061 | 0,018 | 0,109
TP.57 | 10,660 | 20,337 | 1,526 | 22,744 | 0,020 | 0,039 | 0,061
DT.99
TP.58| 7,832 | 25,376 | 1,586 | 23,894 | 0,080 | 0,036 | 0,112
TP.59| 9537 | 22,603 | 2,282 | 24511 | 0,041 [ 0,009 | 0,071
CVN 8-
Q ] ) i i 1 | 02| 02
2:2011/BYT
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Bang 3.12:Két qua phan tich cdc mau dau twong tai huyén Phiic Tho

(Don Vi: mg/kg)

Ky hi¢u mau

Mn

Fe

Cu

Zn

As

Cd

Pb

DT.12

TP.13

10,319

21,846

2,247

22,481

0,081

0,034

0,056

TP.14

8,346

28,452

2,446

25,383

0,109

0,035

0,076

TP.15

10,656

27,263

3,146

21,398

0,122

0,051

0,088

TP.16

14,778

23,974

2,525

33,706

0,088

0,044

0,026

TP.17

12,122

31,705

3,410

26,810

0,043

0,002

0,073

DT.84

TP.38

10,203

23,011

2,300

23,682

0,036

0,035

0,043

TP.39

8,111

30,037

2,512

26,789

0,065

0,035

0,064

TP.40

10,550

28,876

3,260

22,647

0,075

0,053

0,076

TP.41

14,941

25,507

2,607

35,897

0,035

0,046

0,009

TP.42

10,773

32,185

1,900

27,560

0,039

0,001

0,054

DT.99

TP.63

9,097

20,077

1,932

20,513

0,046

0,031

0,052

TP.64

7,286

25,993

2,103

23,083

0,071

0,031

0,039

TP.65

9,301

24,794

2,713

19,384

0,047

0,046

0,048

TP.66

12,868

21,688

2,129

30,184

0,047

0,040

0,042

TP.67

9,615

28,039

1,597

22,685

0,019

0,002

0,032

QCVN 8-
2:2011/BYT

0,2

0,2

Tir bang két qua bang 3.10; 3.11; 3.12 ¢ trén cho ta thay ham luong As;
Cd; Pb nho hon nhiéu lan so véi QCVN 8-2:2011/BYT quy dinh .Ham lugng
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kim loai Pb trong mau TP.69; TP70 c6 gia tri cao hon so vé6i cac khu vure xa khéac
[ 0,107 -0,116 mg/kg]. Con ddi véi cac kim loai Mn, Fe, Cu, Zn ham luong
cac nguyén t6 déu c6 ndng do & cac xi kha twrong dong véi nhau khong co su
chénh 1éch nhiéu. Tai Pan Phuong gia tri Fe [ 16,6 -30,58 mg/kg ]; Cu [ 1,94
— 4,03 mg/kg 1; Zn [ 19,73 — 29,78 mg/kg ]. Khu vuc Phuc Tho Fe [ 20,07-
30,04 mg/kg]; Cu [1,58 — 3,4 mg/kg ]; Zn [ 19,38 -33,7 mg/kg]. Qua khdo sat
két qua gia tri thu dugc cia cac nguyén t6 tai cac xa khac nhau ta thiy khong
c6 su tich iy cta cac kim loai trong mau dau twong. Ham luong cac KLN

trong dd twong déu trong pham vi an toan.
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KET LUAN

- Két qua phan tich duoc tai huyén My Parc cho thay ham luong As; Cd;
Pb tich lity trong d6 twong 13 khong dang ké, gia tri ham luong cac nguyén t6
khong ting ¢ giai doan cdy trudng thanh. Con ddi véi cac kim loai Mn; Fe;
Cu; Zn ham lugng cac nguyén t6 déu c6 xu hudng ting dan. Pidu dé cho thay
qua cac giai doan phat trién cta ciy, nhu ciu cung cdp Cic nguyén té nhu Fe,
Cu, Zn la can thiét. Him luong ctia Cu dao dong tir [1,24-3,08 mg/kg]; Zn c6
ndng d6 dao dong trong khoang [19,5 - 27,58 mg/kg]; ham luong cua Fe [14,7
- 38,87 mg/kg]. Ham luong cac KLN trong d6 twong déu trong pham vi an
toan.

- Khu vuc huyén Phu Xuyén va Ba Vi déu c6 hé théng song ngoi, dat
pht xa, thudn loi cho viéc tudi tiéu cho cdy trong. Gitp cho cay trong cé su
sinh truong va phat trién tot hon & cac khu vuc khac. Két qua cho thdy ham
lugng cac nguyén td Mn; Fe; Cu; Zn & mau TP.37; TP.61; TP.74 dao dong
trong khoang Mn [ 16,13 — 28,37 mg/kg]; Fe [ 27,14 — 35,17 mg/kg]; Cu [3,01
— 4,56 mg/kg]; Zn [ 22,9 — 36,98 mg/kg] co gia tri twong dbi cao hon so véi cac
khu vire khac. Ham luong cac KLN trong d6 twong déu trong pham vi an toan.

- Tai Pan Phuong gia tri Fe [ 16,6 -30,58 mg/kg ]; Cu [ 1,94 — 4,03
mg/kg 1; Zn [ 19,73 — 29,78 mg/kg ]. Khu vuc Phuc Tho Fe [ 20,07-30,04
mg/kg]; Cu [1,58 — 3,4 mg/kg ]; Zn [ 19,38 -33,7 mg/kg]. Két qua gié tri thu
dugc cua cac nguyén t6 tai cac xa khac nhau ta thay khong c6 su tich liy cta
cac kim loai trong mau dau twong. Ham luong cac KLN trong dd tuong déu

trong pham vi an toan.
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2. Bang s6 liéu két qua do lap lai, tai 1ap va hiéu suét thu hdi caa nén

mau d6 tuong

Mn Fe
Them Thém
Laplai | Tai lap °Z‘Z‘%“ Liplai | Tailip | chuén
mg /i(g) (4,0 mg/kg)

1 90275 | 8986 | 13,039 22535 | 23785 | 26,394

2 8988 | 9784 | 12551 22873 | 24180 | 27432

3 8864 | 8850 | 12628 22805 | 22497 | 27,854

4 0063 | 9363 | 12826 22808 | 22380 | 26,957

5 8750 | 8363 | 12573 23804 | 21,088 | 27,753

6 8494 | 9109 | 11,957 23479 | 23468 | 27,338

7 0084 | 8357 | 12,847 22210 | 22,389 | 25,769

8 8780 | 9205 | 12812 22385 | 22,039 | 26,244

9 0378 | 8876 | 13142 22345 | 23492 | 26,004
10 8748 | 8564 | 12,784 23490 | 23467 | 27,349
B 8943 | 8946 | 12,716 22900 | 22,970 | 26,910
sD 0267 | 0450 | 0327 0,563 0,792 0,752

%RSD | 2989 | 5025 2459 3,448
MDL 0,754 1,588
MQL 2,673 5,631
Hicu suit 93 —98 85— 98
POKDBD | 0085 | 0,142 0,178 0,250
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Cu Zn
< Lo Thém chuan . s Lo Thém chuin
Lap lai | Tailap (4,0 mg/kg) Lap lai | Tailap (4,0 mg/kg)
1 1,203 1,321 5,062 23,632 | 21,673 27,491
2 1,172 1,212 5,201 23,378 | 22,783 26,938
3 1,203 1,198 5,062 23,192 | 24,982 26,652
4 1,198 1,242 4,857 24,364 | 23,164 28,123
5 1,242 1,251 5,101 23,127 | 22,347 27,186
6 1,189 1,242 5,215 23,341 | 23,193 27,300
7 1,263 1,195 4,822 23,151 | 22,232 27,010
8 1,253 1,204 5,112 23,162 | 23,792 27,021
9 1,198 1,211 4,757 23,223 | 24,092 27,249
10 1,232 1,196 5,091 23,712 | 23,194 27,571
B 1,215 1,227 5,028 23,428 | 23,145 27,254
SD 0,030 0,039 0,159 0,386 0,970 0,408
%RSD 2,477 3,179 1,650 4,190
MDL 0,085 1,090
MQL 0,301 3,865
Hiéu suit 90 - 103 87 - 101
b¢ KDBD 0,010 0,012 0,122 0,307
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As cd Pb
Them Them Them
Lap lai | Tai l3p °?ga1“ Laplai | Tailap | chudn | Laplai | Tailap d(‘(;‘al“
mg/kg) (0.1 mg/kg) mg/kg)
1 0103 | 0201 | 0201 | 0032 | 0031 | 0130 | 0052 | 0053 | 02144
2 0008 | 0202 | 0193 | 003t | 0033 | 0119 | 0053 | 0054 | 0,141
3 0101 | 0008 | 0195 | 0033 | 003 | 0127 | 0051 | 0051 | 0145
4 0102 | 0099 | 0194 | 0032 | 0032 | 0119 | 0055 | 0052 | 0,147
5 0009 | 0202 | 0201 | 0033 | 0031 | o116 | 0051 | 0085 | 0,149
6 0102 | 0104 | 0205 | 0034 | 0033 | 0120 | 0053 | 0057 | 0,151
7 0103 | 0103 | 0201 | 0033 | 003 | o013 | 0052 | 0053 | 0155
8 0099 | 0096 | 0197 | 0032 | 0031 | 0130 | 0053 | 0054 | 0,151
9 0008 | 0098 | 0197 | 0035 | 003 | o013 | 0052 | 0053 | 0,156
10 0,105 | 0099 | 0194 | 0032 | 0032 | 0130 | 0054 | 0055 | 0,152
TB 0101 | 000 | 0198 | 0033 | 0033 | 0126 | 0053 | 0054 | 0,149
SD 0002 | 0003 | 0004 | 0001 | 0001 | 0008 | 0001 | 0002 | 0005
%RSD | 2,419 | 2,568 3546 | 4,386 2405 | 3171
MDL | 0,007 0,003 0,004
MOL | 0,024 0,012 0,013
Hiéu sudt 89 - 104 98 - 106 88 — 102
P KDBD | 0001 | 0,001 0,0004 | 0,0005 0,0004 | 0,001

56




3. Bang s liéu két qua thé.

Két qua mau DT12
Mau | 55 mn | 56 Fe | 63 Cu | 66 Zn 75 As 111 Cd | 208 Pb
TP1 | 48,765 | 124,454 | 8,767 | 128,620 0,411 0,106 0,247
TP2 | 34327 | 162,762 | 9,635 | 143,160 0,578 0,101 0,364
TP3 | 53214 | 153,268 | 12,967 | 117,932 0,612 0,187 0,411
TP4 | 3265 | 114,454 | 8,067 | 168,620 0,611 0,126 0,267
TPS | 54,327 | 172,762 | 14,635 | 143,160 0,378 0,131 0,564
TP6 | 73214 | 143,268 | 17,967 | 157,932 0,812 0,117 0,711
TP7 | 55127 | 130,816 | 15,129 | 134,982 0,534 0,229 0,370
TP8 | 40,690 | 169,124 | 15,997 | 149,523 0,701 0,224 0,487
TP9 | 59576 | 159,630 | 19,329 | 124,295 0,489 0,064 0,288
TP10 | 66,627 | 117,816 | 11,429 | 171,982 0,734 0,249 0,390
TP11 | 51965 | 170,399 | 12,272 | 140,798 0,255 0,008 0,441
TP12 | 79576 | 149,630 | 24,329 | 164,295 0,936 0,240 0,835
TP13 | 67,753 | 143,442 | 14,755 | 147,608 0,531 0,226 0,367
TP14 | 53315 | 181,750 | 15,623 | 162,148 0,698 0,221 0,484
TP15 | 64,202 | 164,256 | 18,955 | 128,920 0,732 0,307 0,531
TP16 | 82253 | 133,442 | 14,055 | 187,608 0,491 0,246 0,147
TP17 | 73315 | 191,750 | 20,623 | 162,148 0,258 0,011 0,444
TP18 | 92202 | 162,256 | 23,955 | 176,920 0,793 0,097 0,592
TP19 | 68,115 | 143,804 | 21,117 | 147,970 0,414 0,209 0,250
TP20 | 56678 | 185,112 | 21,985 | 165,511 0,581 0,205 0,367
TP21 | 78564 | 178,618 | 25317 | 143,283 0,370 0,083 0,169
TP22 | 85615 | 136,804 | 17,417 | 183,970 0,614 0,229 0,270
TP23 | 70,953 | 189,387 | 18,261 | 159,786 0,135 0,028 0,321
TP24 | 98564 | 168,618 | 30,317 | 183,283 0,816 0,220 0,715
TP25 | 85335 | 146,254 | 36,924 | 173,844 0,523 0,201 0,456
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Két qua miu DT84

Vi, | 55 Mn 56 Fe 63 Cu | 662Zn | 75 As | 111 Cd | 208 Pb
TP.26 | 60,1248 | 138,7086 | 23,0220 | 142,8748 | 0,5182 | 0,1058 | 0,3542
TP.27 | 456870 | 162,2971 | 15,8899 | 142,6956 | 0,6851 | 0,0939 | 0,4714
TP.28 | 645737 | 152,8032 | 12,5023 | 117,4676 | 0,7198 | 0,1794 | 0,5188
TP.29 | 746245 | 113,9889 | 7,6024 | 168,1552 | 0,7182 | 0,1188 | 0,3742
TP.30 | 656870 | 172,2971 | 14,1702 | 142,6956 | 0,4851 | 0,1239 | 0,6714
TP.311| 845737 | 142,8032 | 17,5023 | 157,4676 | 055051 | 0,1094 | 0,8188
TP.32 | 66,4871 | 130,3513 | 14,6648 | 134,5175 | 0,2266 | 0,2219 | 0,4773
TP.33 | 52,0494 | 168,6595 | 155326 | 149,0580 | 0,3934 | 0,2170 | 0,5945
TP.341 709361 | 159,1656 | 18,8646 | 123,8300 | 0,1820 | 0,0563 | 0,3958
TP.35| 83,0869 | 127,3513 | 14,9648 | 191,5175 | 0,4266 | 0,2419 | 0,4973
TP.36 | 833247 | 1899348 | 17,8079 | 220,3333 | 0,2473 | 0,0008 | 0,3406
TP.371105,2164 | 169,1656 | 22,8646 | 243,8300 | 0,6281 | 0,2325 | 0,7342
TP.38 | 63,3933 | 142,9771 | 14,2905 | 147,1433 | 0,2233 | 0,2186 | 0,2663
TP.39 | 489555 | 181,2853 | 15,1584 | 161,6838 | 0,3902 | 0,2137 | 0,3835
TP.40 | 598422 | 163,7914 | 18,4904 | 1284558 | 0,4249 | 0,2992 | 0,4309
TP.41| 778930 | 132,9771 | 13,5905 | 187,1433 | 0,1837 | 0,2386 | 0,0467
TP.42 | 689555 | 206,0049 | 12,1584 | 176,4034 | 0,2505 | 0,0041 | 0,3438
TP.43 | 87,8422 | 17655110 | 15,4904 | 191,1754 | 0,4852 | 0,0896 | 0,4913
TP.44 | 637556 | 141,3394 | 12,6529 | 1455057 | 0,5215 | 0,2021 | 0,1498
TP.45| 523179 | 182,6476 | 19,5207 | 163,0461 | 0,6884 | 0,1972 | 0,2669
TP.46 | 742046 | 176,1537 | 22,8528 | 140,8181 | 0,4769 | 0,0761 | 0,2759
TP.47 | 812554 | 134,3394 | 14,9529 | 1815057 | 0,7215 | 0,2221 | 0,3775
TP.48 | 66,5931 | 179,9229 | 2455157 | 150,3214 | 0,2422 | 0,0206 | 0,4285
TP.49 | 942046 | 166,1537 | 19,8528 | 180,8181 | 0,7083 | 0,2127 | 0,8221
TP.50 | 80,9748 | 143,7891 | 26,4591 | 171,3789 | 0,6299 | 0,1940 | 0,5635
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Két qua mau DT12

i 55 Mn | 56 Fe | 63 Cu | 66 zn | 75 As | 111 Cd | 208 Pb
TP.51 57,4990 | 130,1876 | 17,5010 | 135,3538 | 0,4090 | 0,1150 | 0,2449
TP.52 | 483128 | 153,7761 | 10,3688 | 135,1746 | 0,5758 | 0,1032 | 0,3621
TP.53 61,9479 | 144,2822 | 12,2328 | 109,9466 | 0,6105 | 0,1886 | 0,4096
TP.54 | 71,9987 | 1054679 | 7,3330 |160,6341 | 0,6090 | 0,1280 | 0,2649
TP.55 63,0612 | 163,7761 | 13,9008 | 135,1746 | 0,3758 | 0,1332 | 0,5621
TP56 | 81,0479 | 134,2822 | 11,9812 |159,1982 | 0,3958 | 0,1186 | 0,7096
TP.57 63,8613 | 121,8303 | 9,1437 |136,2481| 0,1173 | 0,2311 | 0,3680
TP.58 49,4236 | 160,1384 | 10,0116 |150,7886 | 05027 | 0,2263 | 0,7038
TP.59 68,3103 | 161,8962 | 16,3436 | 175,5606 | 0,2912 | 0,0656 | 0,5050
TP.60 | 853611 | 120,0819 | 18,6953 | 173,2481 | 0,5359 | 0,2511 | 0,6066
TP61 | 90,6988 | 172,6653 | 21,5384 | 182,0639 | 0,3565 | 0,0101 | 0,4498
TP.62 87,8422 | 151,8962 | 22,5952 | 165,5606 | 0,7374 | 0,2417 | 0,8435
TP.63 66,0191 | 1457077 | 14,0211 | 148,8739 | 0,3326 | 0,2279 | 0,3756
TP.64 | 515813 | 184,0158 | 14,8889 | 163,4143 | 0,4994 | 02230 | 0,2742
TP.65 62,4680 | 166,5220 | 18,2210 | 130,1863 | 0,3156 | 0,3085 | 0,3216
TP.66 | g0 5188 | 1357077 | 13,3211 | 188,8739 | 0,2930 | 0,2479 | 0,2626
TP.67 71,5813 | 208,7355 | 11,8889 | 168,8824 | 0,1413 | 0,0134 | 0,2346
TP.68 | 90,4680 | 179,2416 | 15,2210 | 183,6544 | 0,3660 | 0,0988 | 0,3820
TP.69 66,3814 | 144,0700 | 12,3835 | 137,9846 | 04022 | 0,2113 | 0,0405
TP.70 | 549437 | 185,3782 | 13,9997 | 155,5251 | 0,5691 | 0,2064 | 0,1577
TP.71 76,8304 | 167,6327 | 17,3317 | 133,2971 | 0,3576 | 0,0854 | 0,1667
TP.72 78,6295 | 1258184 | 14,6835 | 173,9846 | 0,6022 | 0,2313 | 0,2682
TP.73 63,9673 | 171,4018 | 18,9946 | 142,8004 | 0,1229 | 0,0299 | 0,3192
TP.74 91,5788 | 157,6327 | 14,3317 | 173,2971 | 05891 | 0,2219 | 0,5129
TP.75 78,3490 | 1352681 | 20,9381 | 163,8579 | 0,5107 | 0,2033 | 0,4542
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