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SUMMARY

RESEARCH TO DETERMINE OF THE CONTENT OF SOME HEAVY METALS IN
OCIMUM TENUIFLORUM IN THE NORTH CENTRAL REGION BY ATOMIC
ABSORPTION SPECTROSCOPY (AAS)

The content of some heavy metals such as cadmium, copper, iron, manganese, nickel, lead, and zinc (Cd,
Cu, Fe, Mn, Ni, Pb, Zn) in Ocimum Tenuiflorum grown in the two provinces of Nghe An and Ha Tinh in the
North Central region of Vietnam has been determined using atomic absorption spectroscopy with flame
atomization (F-AAS) after sample digestion in microwave oven. The analysis results were compared with the
agricultural crop guidelines of FAO/WHO, showing that the heavy metal content was within the limits. The
analysis results were also compared with some other studies on Ocimum Tenuiflorum finding that the
content of Cu, Fe, Mn, Zn was higher, while the content of Cd, Ni, Pb was lower. According to WHO
standards on medicinal herbal ingredients, the content of Cd, Cu, Mn, Pb below the permissible limits in all
samples; the content of Fe in HN1, HN3, HN5 samples exceeded the recommended value; the content of Zn
in the HN4 sample exceeded the permissible limits. The concentration range of heavy metals varies, with the
levels of toxic metals such as Cd, Pb, and Ni all below the detection limit for all samples. For other heavy
metals, the content of Fe and Mn in sample HN1 (191.606; 96.429 mg/kg); the content of Cu and Zn in
sample HN4 (16.597; 133.561 mg/kg) is the highest. The analysis method used has a low detection limit,
achieving thresholds lower than 59 ppb for Cd, Fe, Mn, Ni, Pb, Zn and 0.1 ppm for Cu. The relative
standard deviation (% RSD) of 10 repeat measurements of low-concentration heavy metal content is all less
than 3.530%; and the recovery of elements are in the range from 87.652 to 109.812%, which meets AOAC
requirements for trace.

Keywords: Ocimum Tenuiflorum; heavy metals, AAS.
1. PAT VAN DE

Huong nhu tia dugc biét dén nhu 1a mot
loai thdo dugc ¢ Viét Nam, dugc dung
lam thudc dé chira cam néng, cam han,
s6t, néng, so rét, nhirc dau, dau bung di
ngoai, thd ta chudt rat, dwong thuy [1].
Mat khac day 1a mdt loai thuc vat da duoc
cong bd nhiéu tac dung khac dé bao vé
suc khoe cho con nguoi nhu nhu co tac
dung ha duong huyét, chdng ting lipid
mau, chdng oxy héa, chdng viém loét,
ngin nglra hoai tir co tim, chéng cing

théng than kinh, bao vé chéng lai ton
thuong gan... [2]. Hién nay c6 mot sb
cong trinh nudc ngoai cong bd vé thanh
phan kim loai trong huwong nhu tia tai mot
sO dia phuong trén thé giéi khi nghién
cuu anh hudng cua kim loai nang té1 ham
luong cac chét co hoat tinh sinh hoc [3,4].
O Viét Nam chua tim thiy cong trinh nao
cong b vé thanh phan kim loai ning
trong huong nhu tia ma chi dung lai &
nghién ctru thanh phan hoa hoc tinh dau
[5,6]. Két qua phan tich va cac thong tin
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ham luong kim loai ndng s€ gilp c&c nha
chuydn mén danh gia, kiém soat chat
lugng ctia hwong nhu tia va lya chon vung
trong duoc liéu nay. Mit khac day 1a bude
khoi dau cho cac nghién ciru tiép theo vé
mbi quan hé gitta ham luong kim loai
ning, thanh phan tinh dau va dit trong
huwong nhu tia tai cic tinh Ving Bic
Trung B§. Hién nay, dé xac dinh duoc
ham luong cac kim loai nang, cé nhiéu
phuong phép phan tich khic nhau nhung
phuong phap hién dai voi d§ nhay, do
chon loc va do chinh xac cao dang dugc
ap dung rong rai la phuong phip quang
phd hap thu nguyén t [7, 8].

2. PHUONG PHAP NGHIEN CUU
2.1. Thiét bi va héa chat
2.1.1. Thiét bi

Cac kim loai ning dugc tién hanh dinh
luong trén thiét bi quang phd hip thu
nguyén t¢ AAS - ICE 3000 AA350900
(Thermo Scientific) tai Phong thi nghi¢ém
- Trudong Pai hoc Vinh. Cac mau huong
nhu tia dugc phéan hity trong thiét bi 10 vi
song Q Lab cua Canada. Pay l1a 10 vi song
hé kin gom 12 hop dung mau lam bang
teflon. Cac dung cu thay tinh khac swr
dung trong nghién ctru nhu binh dinh
muc, pipet, coc, ong dong... da duoc
ngdm rira bang dung dich HNOs; 5%
(v/v). Mot s6 trudng hop ¢6 st dung thém
lam sach bang hé thong siéu am, sau d6
tiép tuc rira bang nudc cat deion, say kho
trong ti1 say trudc khi sir dung.

2.1.2. Héa chdt

Céac hoa chat duoc lua chon st dung trong
nghién ciru 1a hoéa chéat tinh khiét phan
tich bao gém: H,0, 30%, HNO; 65%.
Céc dung dich chuan lam viéc cua 7 kim
loai nang Cd, Cu, Fe, Mn, Ni, Pb, Zn
dugc chuan bi hang ngay tir dung dich
chuan gbc tuong mg c6 noéng do6 1000
mg/L (Merck), cac dung dich chuan dugc
pha trong dung dich HNO; 1%, nudc cit
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dung dé chuan bi cac dung dich 13 nudc
cat deion.

2.2. Chuin bi miu phan tich

Céc mau huong nhu dugc thu thap tai 3
huyén thudc tinh Ha Tinh va 4 huyén
thuoc tinh Nghé An vao thang 3/2024.
Cac méu dugc ldy theo phuong phap 6
vudng va ldy 5 mau don ngiu nhién trong
6 vudng rdi gdp lai thanh mau hén hop.
Pit mau hon hop vao tai PE dua vé PTN,
xu 1y so b mau bang cach rira sach bang
nude voi, rdi sau d6 rira bang nudc cat
deion, dé kho trong khong khi. Sau d6 say
mau bao gdm 14 va canh trong ta sy &
105°C dén khdi luong khong d6i. Dé
ngudi mau, roi tién hanh xay nho (bang
may xay Philips da chitc nang HR2222/00
v6i ludi dao 4 canh bang thép khong gi),
tron déu, trai thanh 16p mong hinh 6
vuodng, chia 4 phan, 1dy 2 phan d6i nhau
cho vao tui PE hodc chai nhya, chai thiuy
tinh, dé noi thoang mat chd phan hity mau
phan tich kim loai [9,10]. C4c mau huong
nhu tia dugc bao quan va luu trir trong
moi truong nhiét d6 phong va kin. Cac
mau duoc ghi ma héa bang ky hiéu riéng.
Tén mau va ky hiéu ma héa twong tmg
dugc trinh bay trong bang 4. C6 nhiéu
phuong phap phan hity mau khac nhau da
dugc 4p dung nham tim ra quy trinh pho
hop nhat. Sau nhiéu nghién ctru bang thuc
nghiém da chon lya dugc quy trinh phén
hily mau huong nhu tia trong 10 vi song
theo “Hand book -Thermal Scientific,
Sample preparation techniques for AAS -
Part 5, Plant and vegetation samples” [11]
¢6 thay d6i mot sd thong s nhu sau: Can
khoang 0,5 — 1,0 gam mau huong nhu da
xur ly so by nhu trén cho vao cac hop
dung mau dat déi xtng nhau cua 10 vi
song, thém vao 6 mL dung dich HNOs
65% va 2 mL dung dich H,O, 30%, khoa
chit hop teflon dung mau. Cai dit trén
phan mém diéu khién ciia thiét b pha mau
sao cho nhiét @6 pha mau dat 200°C. Sau
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d6 tién hanh khao sat thoi gian va cong
suat phan huy mau téi wu, mdi budc phan
hily mau tuong tng véi thoi gian va cong
suat khac nhau duoc trinh bay trong bang
1. Sau qué trinh phan hity & trén, mau s&
duoc dé ngudi trong 10 vi séng khoang 1
gi&r dong ho roi dua ra loc va dinh murc t6i
vach bang nudc cét deion trong binh dinh
mirc 50 mL. MAu tring, mau thém chuin
duoc chuan bi va xtr 1y trong 10 vi séng
tuong tw nhu cac mau huong nhu tia.

Bang 1. Chwong trinh phdn hiyy mdu trong 16 vi séng

3. KET QUA VA THAO LUAN

3.1. Két qua nghién ciru thong sb do toi
wu cho phép dinh lwgng kim loai ning

Céc kim loai nang déu dugce thuc hién dinh
luong trén thiét bi AAS - iCE 3000
AA350900 (Thermo Scientific) dung k¥
thuat nguyén tir hoa bang ngon Iira sir dung
hé khi CoH, — khong khi (F-AAS). Mét sb
théng sd dinh lugng duogc thay doi dé tim ra
va lua chon gia tri t6i wu nhu toc do dan khi
dbt va khi oxi hoa, cong suit dén, chiéu cao

Cac budc | Thoi gian (phit) | Cong suat (W) burner, cac thong s6 khac nhu budc song
1 > 300 hap thy A, do rong khe do, thoi gian nguyén
g ig 288 tr hoa va thoi gian phun suong ap dung
4 5 300 theo cac gié tri ma nha san xudt thiet bi dé
nghi. Cac thong s do toi vu st dung dinh
lugng dugc trinh bay tai bang 2.
Bdng 2. CAc théng s6 do dung dinh lwong c&c kim loai ning
Thodng s6
Kim Chidu cao | P ™0 | 140 45 din khi | Dong den | |01 0i8N NgUyen
loai | A mm) | rner mmy | KPS 4o | e b Air (Lphat) | (%) tir hoa/  phun
(nm) AP i suong (gidy)
Cd 228,8 9,4 0,5 1,2 50 4,0
Cu 3248 7,0 0,5 1,1 75 4,0
Fe 248,3 7,0 0,2 0,9 75 4,0
Mn 279,5 7,0 0,2 1,0 75 4,0
Ni 232,0 7,0 0,1 0,9 75 4,0
Pb 217,0 7,0 0,5 1,1 75 4,0
Zn 213,9 7,0 0,2 1,2 75 4,0

3.2. Két qua xdy dung dwong chuin
dinh lugng cac kim loai nang

Day dung dich chuan dé xay dung dudng
chuan chira cac ion kim loai ning bao
gom Cd, Cu, Fe, Mn, Ni, Pb, Zn trong
khoang ndng d6 0,1 — 10 ppm, dugc pha
trong dung dich HNO3 1%. Do d6 hap thu

btrc xa (y) bién thién theo nong do chat
chuan (X) dé xay dung cac duong chuan
Dung dich blank ding dé do cac méu la
HNO; 1%. Két qua thyc nghiém xay dung
duong chuan c6 hiéu chuin vé diém 0
mg/L (diém blank) dwoc trinh bay tai
bang 3; hinh anh c4c duong chuin nghién

ctru dai dién duoc trinh bay tai hinh 1.

Bang 3. C&c duwong chudn ding dinh heong kim loai ning

STT Kim loai ndng Puong chuan (x, ppm) tuongeqi(;n R Khoané ?E)F?pgﬁ?)o khao
1 Cd Y =0,20862x + 0,0055 0,9984 0,1-2,0
2 Cu Y =0,08528x + 0,0103 0,9991 05-8,0
3 Fe Y =0,02621x + 0,0030 0.9997 0,2-10,0
4 Mn Y=0,08359x + 0,0038 0,9992 0,2-50
5 Ni Y =0,05039x + 0,0051 0,9988 0,2-50
6 Pb Y =0,02800x + 0,0012 0,9987 0,2-8,0
7 Zn Y =0,21139x + 0,0109 0,9963 01-20
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Y = 0.08528x + 0.0103 Normal: Linear Fit

Fit: 0.9991

Characteristic Conc: 0.0516

— *
>
&
-0 1 2 3 4 5 6 7 8|
Conc:mg/L
Sample ID Signal Rsd Conc Corrected Conc
Abs %o mgiL mg/L

Cu Blank -0.0002 724 0.0000

Cu Standard 1 0.0502 0.6 0.5000

Cu Standard 2 0.0980 0.4 1.0000

Cu Standard 3 0.1919 0.3 2.0000

Cu Standard 4 0.3565 0.3 4.0000

Cu Standard 5 0.6871 0.3 8.0000
Y = 0.02621x + 0.0030 04 Normal: Linear Fit
Fit: 0.9997
Characteristic Conc: 0.1679

—
0.2 .
z e
@
0.0 T T
-0 1 2 3 4 5 6 7 8 9 10
Conc:mg/L
Sample ID Signal Rsd Conc Corrected Conc
Abs % mgl/L mg/L

Fe Blank 0.0012 4.7 0.0000
Fe Standard 1 0.0086 21 0.2000
Fe Standard 2 0.0321 0.6 1.0000
Fe Standard 3 0.1320 0.4 5.0000
Fe Standard 4 0.2659 0.3 10.0000

Hinh 1. Pai dién cic dwong chudn, (a) - Cu, (b) - Fe

Két qua nghién ctru & bang 3 va hinh 1
cho thdy: gia tri hé sd tuong quan R cao
(déu gan xap xi 1); diéu nay thé hién giira
d6 hap thu quang (Y, Abs) va nong do cac
ion kim loai ndng tuong tmg (X, ppm) co
mdi quan hé tuyen tinh dép tmg dicu kién
dinh luong céc kim loai nang.

3.3. Két qua phan tich ham lwong cac kim
loai ning trong hwong nhu tia

Sau khi chuan bi mau theo cac budc nhu

da trinh bay tai muc 2.2 va ap dung cac
thong sé do da nghién ctu tai bang 2, sir
dung duong chuan cua cac kim loai ning
Cd, Cu, Fe, Mn, Ni, Pb, Zn tai bang 3,
ham lugng 7 kim loai ngng trong 7 mau
hwong nhu tia (dugc sdy kho, nghlen nho)
da duoc dinh lugng. Mot s6 mau c6 ham
lwong khi do tryc tiép vuot ngoai khoang
duong chuan nghién ctru thi tién hanh pha
lodng thich hop. Két qua tinh toan va dinh
lurong duoc trinh bay tai bang 4.

Bang 4. Két qua dinh leong cdc kim logi ndng trong hwong nhu tia (mg/kg, ppm, mdu kho)

7 | Kihieu | Bia diém Ham lugng kim loai ndng trong huong nhu tia (ppm, mg/kg)
Cd Cu Fe Mn Ni Pb Zn
1 HN1 | Hong Linh 14,933 | 191,606 96,429 46,004
2 HN2 Thach Ha 6,449 16,838 14,892 34,799
3 HN3 Théi Hoa 10,881 41,618 17,707 41,491
4 HN4 Ky Son 16,597 10,840 27,422 133,561
5 HN5 Ky Anh 15,491 22,424 15.491 45,402
6 HNG6 b6 Luong 12,275 9,816 38,300 50,670
7 HN7 | Hoang Mai 9,916 19,961 16,825 38,340

*(....): khong phat hién.
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Theo huéng dan chit lugng ciy trong
néng nghiép cua FAO/WHO [12],
nguong gidi han ham luong cac kim loai
ning trong cdy trong véi Cd la 0,2
mg/kg, véi Cu la 73,0 mg/kg, voi Fe la
425 mg/kg, véi Mn la 500 mg/kg, voi Ni
14 67 mg/kg, con Pb la 0,3 mg/kg va Zn la
100 mg/kg, thi ham lugng cac kim loai
ning nghién ctru trong cdc mau huong
nhu tia déu khong vuot ngudng.

Ket qua nghién ctru dugc so sanh voi mot
sd cong trinh nudce ngoai vé huong nhu tia
& cac dia diém khéc trén thé giéi. Trong
d6 phai ké dén cong trinh méi nhat [13]
vé ham luong kim loai nang Fe, Mn, Ni,
Pb, Zn trong 1a huong nhu tai Brunei 1an
lugt 14 47; 22,9; 0,41; 1,42; 35,6 (mg/kg),
so sanh két qua nghlen ctru cho thidy ham
luong Fe trong mau HNI1; Mn trong
HN1, HN4, HNG6 1a cao hon. Pang chu y
1a ham lugng nguyén té c6 loi 1a Zn trong
hau hét tat ca cac mau HN1-HN7 (ngoai
trirt HN2) déu cao hon, riéng ham luong
nguyén to doc hai 1a Pb ¢ ca 7 mau huong
nhu tia déu khong phét hién. Ham luong
Cu, Fe, Pb, Zn trong 14 huong nhu tia tai
Malaysia [3] lan lwot 0,67; 3,11; 1,15;
2,75, két qua nay cho thay ham luong 3
kim loai nang co loi la Cu, Fe, Zn trong
tat ca cac mau huong nhu tia ciia khu v
Bic Trung B¢ - Vi¢t Nam cao hon d(‘A)ng
thoi khong phat hién Pb.

Mbi kim loai khac nhau co chirc ning
khac nhau trong co thé con ngudi va
huong nhu tia dugc xem la mdt nguyén
liéu thao dugc lam thudc, nén s& co6 mot
so quy dinh riéng. Cu la mot vi chat thiét
yeu can thiét cho huyet hoc va hé théng
than kinh, hd tro hap thu Fe tir dudng tiéu
hoa, ham luong Cu nghién ctru tir 6,449 —
16,597 mg/kg; theo tiéu chuin nguyén
liéu théo duoc 1am thude cia WHO khong
quy dinh gi6i han nhung tai Trung Qudc
va Singapore ham lugng gidi han cua Cu
duoc thiét 1ap 1a 20 va 150 mg/kg [13],
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nhu vdy ham lugng Cu nghién ciru cua tat
ca cac mau de nam trong gioi han nay. Fe
1a nguyén t6 vi luong khong the thiéu ciia
doi song con nguoi vi Fe la ciu trac chinh
tao hong cAu. Tuy nhién, ngd doc st ¢o
tac dong bat loi 1én cac chirc nang trao d6i
chat va hé tim mach, WHO khéng thiét
1ap gidi han ham lugng Fe nhung dua ra
dé nghi mic ham luong Fe trong thao
dugc lam thudc cua Fe 1a 20 mg/kg, nén
két qua phén tich ¢6 3 miu vuot ngudng
dé nghi 1a HN1, HN3 va HN5. Mangan
gitip co thé hap thu t6t mot sd vitamin,
dam bao hoat dong chirc nang gan. Trong
cac mau huong nhu tia, ham luong Mn tir
14,892 — 94,429 mg/kg déu nim trong
gi6i han theo tiéu chudn WHO vé nguyén
liéu thao duoc lam thude (200 mg/kg). Ni
¢4 ¥ nghia cho su chuyén hoa Fe trong co
thé, doc tinh ctua Ni ¢ nguoi khong dang
lo ngai do kha ning hap thu ¢ ngudi thap.
WHO khong quy dinh gidi han Ni trong
thao duoc 1am thudc, két qua phan tich Ni
trong huong nhu tia déu dudi ngudng
phat hién va thip hon mirc dugc bao céo
¢ Kenya (dao dong tr 0,09 dén1,6 mg/kg)
[13]. Hop chat cua Pb rat doc, khi di vao
co thé nguoi s& gin vao hdng cau, tich tu
trong xuong dudi dang chi phosphate va
dugc chuyén hoa theo cach twong tu nhu
su chuyén hoa canxi. Theo WHO vé gi6i
han ctia Pb trong thao duoc la 10 mg/kg
[14], tuy nhién trong cdc mau HN1-HN7
déu khong phat hién. Cd xam nhdp vao co
thé con nguoi va s€ tich tu ¢ than, xuong,
lam rdi loan chtrc nang cua than, gay ung
thu. Cac mau huong nhu tia déu khong
phat hién Cd nghia 12 ndm trong gidi han
theo tiéu chuan WHO vé nguyén liéu thao
dugc lam thude (0,3 mg/kg) [14]. Kém c6
chire ndng tham gia vao qua trinh trao doi
chat cua RNA, DNA dong thot ciing la
nguyén t6 tham gia cau tric mot so loai
enzym, d6i véi cac mau huong nhu tia
nghién ctru ham lugng Zn tu 34,799 —
133,561 mg/kg, theo tiéu chuan WHO vé
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gi61 han cua Zn trong thao dugc la 100
mg/kg [15] thi cac mau déu c¢6 ham lugng
Zn trong gidi han ngoai trir HN4.

Déi chiéu két qua dinh luong duoc trinh
bay tai bang 4 chi ra rang ham lugng cac
kim loai nang doc hai nhu Pb, Cd, Ni cua
tat ca cac mau déu dudi ngudng phat hién.
Ham luong Zn & miu HN4 cao nhét va
vuot khac biét so v4i cac nau khac véi gia
tri 133,561 mg/kg; Mau HN1 1a mau ma
ham lugng cac kim loai ning da 6 cao
hon & cac mau khac, diéu nay co thé duoc
gidi thich do diéu kién tho nhudng tai noi
trong huong nhu tia. Cac mau hwong nhu
tia HN1, HN2, HN5 1a cic mau dugc
trong tai tinh Ha Tinh; cac mau con lai
dugc trong tai tinh Ngh¢ An. Két qua
phan tich so sanh cho thiy chua tim thy
su khac biét vé két qua phan tich tai hai
dia danh nay ngoai trir mau HN1 c6 ham
luong kim loai nang kha 16n, trong do hai
nguyén t6 Fe, Mn c6 ham luong cao nhat
so véi cac mau khac, didu nay mo ra
huéng nghién cuu ham luong kim loai
trong dat trong ung dé tim ra méi lién hé
ham lugng, chi ra thong tin khuyén céo
nguoi tréng duoc liéu.

3.4. Panh gia két qua va phwong phap
phén tich

Gia tri d6 léch chuan tuong ddi - RSD%
tinh toan tir két qua thuc nghiém cua 10
lan do song song ciia mau HN2 s& phan
anh d6 lap lai cua phép phan tich trong d6
c6 thém chudn ndéng d6 0,125 ppm v&i
Cd, Ni, Pb (12 cac nguyén t6 khong phat
hién ham luong trong mau thuyc).

Gia trj d6 thu héi phan anh d6 dung cua
qua trinh dinh lugng va phuong phép
phan tich. Hiéu suét thu hoi duogc tinh
toan tir thuc nghiém khi tién hanh thém
chuin mot luong chinh xac, biét trude vao
trong mau HN1, roi sau d6 dinh luong lai
bang phuong phap phan tich F-AAS.

Gia tri LOD (gidi han phat hién) va gia tri
LOQ (gi61 han dinh lugng) cho biét do
nhay cua phuong phap phan tich. Cac gia
tri nay duoc tinh theo quy tic 3o sau khi
tién hanh thyc nghiém véi dung dich
chuan tai ndng d6 thap sat voi mau tring
dé thu duogc gia tri RSD tai ving nong do
nay, dong thoi sir dung hé sé goc cua
duong chuan. Biéu thuc tinh la:

2,3=RSD A X

LOD = . (a 1a gia tri hé so0 goc
cia dudng chuan); LOQ = 3,03. LOD.
Cac két qua tinh toan gia tri RSD%, o
thu hoi (H%) va LOD, LOQ dugc trinh
bay tai bang 5.

Bdng 5. Tong hop cdc gid tri tinh toan danh gid két qua va phicong phdap phan tich

STT | i loai ninz Gid | psp (96) | Do thu hdi (H%) | LOD (ppm) | LOQ (ppm)
1 Cd 0,990 97,410 0,023 0,070
2 Cu 0,576 109,462 0,100 0,303
3 Fe 2 246 87,620 0,057 0,173
4 Mn 0,781 109,812 0,059 0,179
5 Ni 2,692 107,493 0,055 0,167
6 Pb 3,530 99,770 0,036 0,109
7 Zn 2510 108,058 0,027 0,082

Gia tri RSD% thu duoc tir 10 1an do lap
lai cua cac kim loai nang dao dong tur
0,576- 3,530%, dbi chiéu véi tiéu chuin
AOAC tai ving nong do 1 ppm, gia tri
RSD% yéu cau phai bé hon 11% [16];
diéu d6 cho thay do lap lai cia phép phan
tich dap ung tot.
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Cac gia tri LOD dao dong tir 0,023 - 0,100
ppm; LOQ dao dong tr 0,070 — 0,303
ppm. Céc két qua nay cho thay gia tri LOD
bé hon 0,100 ppm va gia tri LOQ cua cac
kim loai nang déu bé hon 0,303 ppm, Vi
vay phuong phap phéan tich AAS co do
nhay dam bao phan tich luong vét.
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Tur thuc nghiém, sau khi tinh toan cho
thdy gia tri d6 thu hoi cta 7 kim loai nang
dao dong tir 87,620 - 109,812 (%). Pdi
chiéu véi quy dinh cia AOAC [16] vé do
thu hdi & ndéng d6 thyc nghiém 1 ppm 1a
80 - 110 %. Vi vay két qua va phuong
phédp dinh lugng st dung dap ung d6 do
tin cdy.

4. KET LUAN

Cac quy trinh phan tich 7 kim loai nang
bang phuong phap phan tich quang pho
hap thy nguyén tir st dung ky thuat
nguyén tor hoa la ngon ltra (F-AAS) két
hop k¥ thuat phan hiy mau uét trong 10 vi
song da dugc xay dung va danh gia. Cac
két qua phan tich va tinh toan cho thiy
phuong phép phan tich c6 d6 chinh xac
cao thé hién qua gia tri RSD% thap va gia
tri do thu hoi H% dat tiéu chuan AOAC;
phuong phap phan tich c6 d nhay cao thé
hién qua gia tri giéi han phat hién thap
hon 0,1 ppm va giéi han dinh lugng thép
hon 0,303 ppm.

Két qua phan tich 7 mau huong nhu tia
dugc thu thap tai mot sd dia diém thudc
khu vyc Bic Trung Bo cho thiy cac kim
loai nang doc hai Cd, Pb, Ni khong duoc
phat hién. Theo tiéu chuan chat luong ciy
trong cia FAO/WHO thi ham luong tat ca
cac kim loai ning déu nam trong gidi han.
Tuy nhién theo tiéu chuan cia WHO vé
nguyén liéu thao duge 1am thudc thi ham
lugng Fe trong 3 mau HN1, HN3, HN5
vugt ngudng gia tri d& nghi, con ham
lugng Zn trong mau HN4 vuot ngudng
giéi han quy dinh 1,33 lan. Ham lugng
cac kim loai nang trong huong nhu tia
vung Béc Trung B6 con duoc so sanh véi
cong bd tai Malaysia hay Brunet, ¢ kim
loai ndng ¢ mét s6 mau thap hon hodc cao
hon. Tuy nhién néu so sanh ngay trong
cac mau huong nhu tia HN1 dén HN7 cho
thidy ham luong kim loai ning trong mau
HN1 la kha cao, ¢ 2 kim loai nang co
ham lugng cao nhét so véi cac mau khac,
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dieu nay dugc gidi thich c6 thé do diéu
kién tho nhudng, di€u kién cham soc.
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