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Tom tit

Ham luong cadmi (Cd), chi (Pb) dugc xéc dinh trong mau hoa ddu biéc bang phuong
phdp quang phd hip thu nguyén tir (AAS). Thdm dinh phwong phép duoc tién hanh thong
qua xdc nhan cdc thong s6 nhu khoang tuyén tinh, giéi han phat hién (LOD), giéi han dinh
Iuong (LOQ), d6 thu hoi, do 1ap lai va d chum trung gian. Két qua thdm dinh cho théy LOD
cua Cd, Pb 1an lugt 12 1,20 va 6,20 pg /kg, trong khi d6 LOQ cua Cd, Pb 1an Iuot 12 4,01 va
20,5 pg /kg. Do thu hdi ctia Cd 1296 - 98% va Pb 12 98 - 100%. Do 1éch chuan lip lai twong
déi (RSDy) cua Cd, Pb 1an lugt trong khoang 1,50 - 2,50% va 1,90 - 2,13%. Trong khi d6,
d6 chum trung gian ctia Cd, Pb 1an luot 12 2,02% va 1,97%. Khoang lam viéc cuia phuong
phap 120,2 - 4 pg /L (Cd) va 3 - 30 pg/L (Pb) véi cdc phuong trinh duong chuin déu c6 hé
s6 twong quan R2> 0,995. Phuong phap dinh luong Cd, Pb bang quang phd hap thu nguyén
tur 1a chinh x4c va c¢6 dd tin cay cao, dugc sir dung dé phéan tich cac mau hoa dau biéc thu
thap & quan Céi Rang, thanh phd Can Tho.
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1. PAT VAN PE

TAt ca cdc nén van minh va van héa déu quen thudc véi viée st dung cic loai thao mde
trong y hoc, my pham, dinh dudng va 1am dep [1-3]. Hoa d4u biéc (Clitoria ternatea) 12 loai
thuc vat c6 hoa thudc ho dau. Hoa dau biéc chira lugng anthocyanins cao so voi hoa h6ng
va qua thanh long [4]. Cé4c anthocyanin duoc tim thay trong tu nhién 12 ngudn hitu ich cho
nganh cong nghiép chit tao mau thuc pham vi né ¢6 thé tao ra mau sic ruc r& cho san pham
[5]. Hoa dau biéc ¢6 ngudn gdc tir khu vuc Dong Nam A, nhirng viing khi hau nhiét déi, c6
khi hau néng am, tir 1au duoc tng dung nhu mot chét giai lo Au va gitp ting cudng tri nho.
O Viét Nam, hoa dau biéc duoc tréng va st dung rong rai nhu nudc tra va chit tao mau trong
thue pham. Tuy nhién, cdc kim loai ning nhu chi va cadmi c6 thé tich tu trong qu4 trinh phét
trién ctia hoa dau biéc va gay hai cho stic khoe con nguoi khi st dung. Chi (Pb) ¢6 dac tinh
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gdy ung thu, 1am suy yéu ca hé ho hip, hé thong tiéu héa va tc ché hé thdng mién dich. Kim
loai nay dic biét ¢6 hai ¢ tré em, 1am t6n hai dén trf tué va hé than kinh [6]. Cadmi (Cd) la
chét gdy ung thu, gdy doc cho than, té bao, gen, mién dich [7]. Phép do quang phd hap thu
nguyén tir (AAS) 12 mot trong nhirng k¥ thuat duoc biét dén nhiéu nhat dé xac dinh kim loai
ning bao gom Cd va Pb [8-9]. Sy hién dién ciia Cd va Pb trong cdc loai thdo mdc truyén
théng da duoc bdo cdo [8]. Tuy nhién, khong ¢ bdo cdo nao lién quan dén viéc x4c dinh Cd
va Pb trong hoa déu biéc. Do d6, nghién ctru nay da thuc hién tham dinh céc diéu kién phan
tich Cd va Pb trong hoa dau biéc bang phuong phdp quang phd hap thu nguyén tir nhiét dién
GF-AAS.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciu

Dbi twong nghién ctru 1a cdc kim loai ning bao gdm Cd va Pb trong cdc miu hoa ddu
biéc kho duoc thu mua tai cho truyén théng Quan Cai Rang, Thanh Phé Cén Tho.
2.2. Héa chit, chit chuin

Cic acid HCI 6M va HNOs 0,1N duoc chuan bi bang cdch pha lodng cdc dung dich
acid dam dac tuwong ung (Merck). Nudc khur ion c6 dién tro suit 18,2 MQ-cm (Milli-Q
Millipore). Dung dich chuin géc (1000 mg/L) dugc mua tir Merck (Darmstadt, Ptic) ¢ dang
Cd(NO3)2 va Pb(NO3),. Céc dung dich chuan 1am viéc duoc chudn bi bang cich pha lodng
chat chuan gdc va chat chuan trung gian. Cic dung dich chuan lam viéc ctia Cd trong khoang
0,2 - 4 png/L va Pb trong khoang 3 - 30 pg/L duoc chuan bj trong dung dich acid nitric 0,1
M.
2.3. Thiét bi

M4y quang pho hip thu nguyén tir AA-7000 véi 10 dién GFA-7000 va bo hit mau tu
dong ASC-7000 ctia Shimadzu. Can phan tich HT224R- Nhat (220g/0,1mg). Lo nung
FO200 Yamato-Nhat. Bép dién DLD 101- Trung Qudc.
2.4. Phwong phap nghién ciru
2.4.1. Phirong phdp ldy mau

Hoa ddu biéc kho bdn san trén thi trudng, cidc mau dugc nghién va ddng nhét sau dé
thuc hién phan tich xdc dinh ham lugng Cd va Pb.
2.4.2. Phuong phdp phan tich

Mau duoc dong nhat, cin 5 g chinh xdc dén 0,1 mg mau vao chén st ¢6 nap dy. Than
héa miu trén bép dién trong thoi gian 2 - 3 gio hodc dén khi khong con khéi den bdc 1én.
Chuyén chén st vao 10 nung, tang nhiét do 10 tir tr dén khi dat 450°C. Giit nhiét do nay it
nhit 12 8 gio. Ha nhiét d6 10 nung xudng, dé ngudi va 1y chén st ra. Néu mau chua tring,
thém 1 - 2 mL nudc vao chén sir, dun nhe trén bép dién cho kho mau. Pt chén st trd lai 10
nung, tang nhi¢t d6 1&€n lai murc nhi¢t 450°C. Gilt nhiét d0 nay khoang 1 - 2 gio, 1dp lai thao
tdc nay cho dén khi tro cia mau tring/xdm hodc sang mau. Tit 10 nung, dé ngudi mau vé
nhi¢t d¢ phong. Thém 5 mL dung dich HCI 6 M vao chén su, sau d6 lam bay hoi trén bép
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dién. Thém vao chén 10 - 30 mL HNOs 0,1 N, khudy cho tan cin, néu khong tan c¢6 thé dun
nhe trén bép. Sau d6, chuyén toan bd dung dich trong chén vao binh dinh mtrc 50 mL. Pinh
mirc dén vach bang HNO; 0,1N, loc va phdn tich trén AAS.
2.4.3. Diéu kién phan tich

Cic diéu kién phan tich nguyén to Cd, Pb trén thiét bi GF-AAS duoc trinh bay trong
Bang 1.

Bing 1. Piéu kién phan tich cdc nguyén té Cd, Pb trén thiét bi GF-AAS

Cd Pb
Cwong do den 8 mA 10 mA
Buwdoc song 228,8 nm 283,3 nm
Ché dp den BGC-D2 BGC-D2
Khe 0,7 nm 0,7 nm
Thé tich méu 10 ul 10 ul
Nhiét dp nguyén tir hoa 2000 °C 2000 °C

2.4.4. Phirong phdp tham dinh

Tham dinh phuong phép phan tich duoc thuc hién theo hudng dan cia ICH thoéng qua
khoang lam viéc cua duong chuén, gi6i han phét hién (LOD), gioi han dinh luong (LOQ),
do thu hoi, do lap lai va d6 chum trung gian [10-13].
2.4.5. Phuwrong phdp xir Iy s6 liéu

Dit liéu thu duoc tir phan tich duoc xir If thong ké duya trén phin mém Excel va SPSS 20.

3. KET QUA VA BAN LUAN
3.1. Khoang lam viéc ciia dwong chuin

Puong chuan 12 yéu t6 quyét dinh sy chinh xédc cua két qua phan tich, do d6 néu trong
qud trinh x4y dung dudng chuan méc nhimng sai sé 16n sé& cho két qua c6 d6 tin ciy khong
cao. Pudng chuin: y = ax + b, duoc xdc dinh bang cdch sir dung cdc dung dich chuén, trong
d6 y 1a do hap thu va x 12 ndng d6 da biét cua dung dich chuan. C4c khoang ndng do duoc
su dung 1a Cd: 0,2; 0,5; 1; 2; 2,5; 4,0 ug/L va Pb: 3; 5; 10; 15; 20; 30 pug/L. Mot mdi quan
hé tuyén tinh ton tai cho ca hai phuong trinh hdi quy ctua Cd va Pb véi hé s6 R? trong Bang
2. Theo Tran Cao Son et al.,2012[14] dudng chuan dat yéu cau khi hé s twong quan hoi
quy R? ddp tng 0,995 < R? < 1. Két qua khao sat khoang 1am viéc ciia Cd va Pb thay rang
Cd c6 R?>= 10,9997 va Pb c6 R?= 0,9986, diéu nay chi ra c6 mot mdi twong quan tuyén tinh
tdt gitta 46 hip thu va ndng do chét phan tich trong tng trong khoang khao sat.
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Bing 2. Pdnh gid dwong chudn lam viéc ciia phwong phdp

. \ \ Trung Nong ; ) ; Trung Nong
STT Lanl Lan2 Lan3 binh dp STT Lanl Lan2 Lan3 binh do
ug/L ug/L
Cd Pb

1 00611 0,0595 0,0606 0,0604 0,2 10,0876 0,0842 0,0856 0,0858 3
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b6 déc a 0,3328 Do déca 0,0169
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0,0288
14 Cd
12 | y=0.3328x- 0.0037 ' 0:6000 Pb
R*=0.9997 ®
1 E 0.5000
y = 0.0169x + 0.0288
- R2=0.9986
io.s ° ?044000 .
2 2 s
‘5_ [ 4 =
tg 0.6 '.E_ 0.3000 ‘,A'
[A]
0.4 ; 0.2000 -
0.2 o .‘ 0-1000 0",..'
0 ¢ 0.0000
0 1 2 3 4 5 0 10 20 30 40

N3ng d& (ppb) Neng 4% (ppb)

Hinh 1. Méi quan hé giita néng do (x) va cdc gid tri do hdp thu tiong iing (y) ciia Cd, Pb
3.2. Gid¢i han phat hién (LOD) va giéi han dinh luwgng (LOQ)

LOD va LOQ duoc dinh nghia la néng do thép nhét cta chét phan tich cé thé duogc
phat hién va dinh lugng véi mirc d6 chinh xac c6 thé chép nhén duge [15]. Bé xé4c dinh LOD
va LOQ, tién hanh do 12 mau tring ghi nhan d6 hip thu va tinh todn LOD va LOQ theo
cong thuc sau:

35D
LOD = —
a
LOD = 3,3xLOD
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Trong d6 SD 1a d6 1éch chuan va a 1a hé s géc cua duong chuan. Gidi han phdt hién
(LOD) va gioi han dinh lugng (LOQ) dugc tinh toan dya trén do 1éch chuan (SD) va hé sb
géc (a) ctia duong chuan. Gidi han phat hién cua Cd, Pb trong dung dich phan tich 1an luot
120,12 ug/L va 0,62 ug/L, tuong tng véi LOD ciia Cd, Pb trong mau thuc 1a 1,20 pg/kg va
6,20 ng/kg. Tur do, gioi han dinh lugng cua Cd, Pb trong dung dich phan tich 1a 0,40 ug/L
va 2,05 ug/L, tuong tng v6i LOQ trong mau thuce 1an luot 1 4,0 pg/kg va 20,5 pug/kg. Gidi
han dinh lugng nay ddp tng tét yéu cau kiém sodt ham lwong Cd va Pb trong cdc mau hoa
d4u biéc theo quy dinh hién hanh.

Bing 3. Gidi han phdt hién LOD, LOQ ciia Cd va Pb trong cdc mau hoa ddu biéc

Thong sé Cd Pb
LOD (ug/kg) 1,20 6,20
LOQ (uglkg) 4,01 20,5

3.3. B¢ lap lai, do chum trung gian

Do chinh xdc thudng dugc danh gid dya trén gid tri cua do 1éch chuéan twong ddi (RSD)
cua mot tap hop di ligu. Céc danh gid dugc thyc hién béng cdch xdc dinh RSD theo diéu
kién cua d¢ ldp lai va d§ chum trung gian (ngay do khac nhau). B§ 1ap lai dugc danh gia
bang cdch phan tich 10 dung dich miu tring dugc bd sung thém cic dung dich chuin cia
Cd & ndéng do 2 pg/L va Pb c6 ndng do 10 pug/L, mdi dung dich, trong céc diéu kién twrong
tu (ngdy, mdy phan tich, dung cu, mau). Do lip lai cia phuwong phdp c6 d6 léch chudn twrong
d6i (RSD) quan sdt duge 1a 1,50 - 2,50% dbi véi Cd, 1,90 - 2,13% d6i véi Pb. Do chum
trung gian c6 do 1éch chuan twong ddi (RSD) 12 2,02% (Cd) va 1,97% (Pb). Theo tiéu chuin
danh gid cia AOAC, dbi véi ndng do chat phan tich trong khoang 100 pg/kg thi %RSD cho
phép 1a 15%. Nhu vay, do lap lai va d¢ chum trung gian thu dugc 1a pht hop.

Bing 4. Két qua khao sdt do Idp lai va @6 chum trung gian ciia phwong phdp dinh lwong

Noéng d¢ Néng  dép Ham lwong mau RSD %
Ngay chudn thém tinh  todn thuc (ug/kg) Dé lap Dé chum
vao (pg/L) (ng/L) lai trung gian
1 2 2,02 £0,03 20,0 £ 0,30 1,50
Cd 2 2 1,99 £ 0,05 19,9 £0,50 2,50 2,02
3 2 2,00 £ 0,04 20,0 £ 0,40 2,00
1 10 9,84 +£0,21 98,4 +£2,10 2,13
Pb 2 10 9,78 £0,19 97,8 £1,94 2,00 1,97
3 10 9,86 £0,19 98,6 £ 1,90 1,90

3.4. Do thu hoi

Xéc dinh do thu hdi (%) bang céch tinh todn lwong chit chuan cta chat cAn phan tich
thém vao nén mau thue khong chira chat phan tich (miu tring). Luong chat chuan thém vao
Cd 2, 5, 10 pg/kg; Pb 50, 100, 150 pg/kg. Tai mdi muic ndng dd, tién hanh phan tich 10 lan
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13p lai trong ciing diéu kién khao sét. Két qua duoc trinh bay trong Bang 5 cho thiy do thu
héi thu dugc trong khoang 96 - 98% ddi véi Cd va 98 - 100% ctia Pb. Theo AOAC khoang
phan trim thu hdi chip nhan dugc 12 70 - 110% d6i véi mire chat phan tich tir 1 - 10 pg/kg
va 80 - 110% vdi chét phan tich tir 10 -100 pg/kg.

Bing 5. Khdo sdt dj thu hoi ciia phwong phdp dinh lirong Cd, Pb

Nong do thém vao Nong do thém vao .
thuee té (uglkg) tinh todn (ug/kg) Thu hoi % RSD (%)
2 1,92 £ 0,10 96 5,20
Cd 5 491 +0,12 98 2,44
10 9,76 + 0,12 98 1,22
50 50,0+ 1,16 100 2,32
Pb 100 98,8 £1,73 99 1,75
150 147 £ 2,75 98 1,87
3.5.Ap dung

Phuong phap phén tich trén dugc dp dung dé xéc dinh Cd, Pb trong hoa dau biéc khod
thu thap trén dia ban & Quan Cdi Ring, Thanh ph Can Tho. Két qua x4c dinh ham lugng
Cd, Pb trong hoa d4u biéc duoc thé hién trong Bang 6 cho thiy déu khong phiét hién Cd, Pb
trong cdc mau khao sat. Dya theo Quy chuén k¥ thuat qudc gia QCVN 8-2:2011/BYT, miic
t6i da Cd, Pb cho phép trong rau khé 1an luot 12 0,2 mg/kg, 0,3 mg/kg. Két qua khao sit so
bd nay chimg to cdc mau hoa du biée trén dia ban quan Céi Ring, thanh phd Can Tho hau
nhu it nguy co 6 nhiém kim loai ning doc hai Cd va Pb.

Bing 6. Ham lwong Cadmi, Chi, trong hoa dédu biéc trén thi truong

Mau Cd (ug /kg) Pb (ug /kg)
STI KPH KPH
ST2 KPH KPH
ST3 KPH KPH
ST4 KPH KPH
ST5 KPH KPH
ST6 KPH KPH
ST7 KPH KPH
ST8 KPH KPH
ST9 KPH KPH
ST10 KPH KPH
ST11 KPH KPH
ST12 KPH KPH
STI3 KPH KPH

- KPH: khong phdt hién
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4. KET LUAN

Phuong phdp dinh lugng Cd, Pb trong hoa dau biéc kho trén mdy quang phd hip thu
nguyén tir (AAS) dd dugc t6i vu va tham dinh thong qua cdc théng s6 nhu khoang tuyén
tinh, gidi han phat hién (LOD), giéi han dinh lugng (LOQ), d6 thu hoi, d6 1ap lai va do chum
trung gian. Két qua cho thdy phuong phdp c6 thé st dung dé phan tich va danh gid ham
Iugng Cd, Pb trong hoa dau biéc.

LOI CAM ON

Nhém téc gia xin chan thanh cam on Khoa Sinh hoc Ung dung Truong Pai hoc Tay D6 da
tao diéu kién thuén loi vé co s& vat chat, trang thiét bi dé nghién ctru nay dugc hoan thanh.
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Validation of methods for determination of lead and cadmium content in
hutterfly pea flowers (&/itoria ternafea in the Gai Rang district, Gan Tho city
hy atomic absorption Spectrophotometer AAS

Nguyen Kim Dong, Pham Huyen Trang, Nguyen Van Ba,
Ha Phuong Thao, Vo Thi Kien Hao, Le Nguyen Tuong Vi
Department of Applied Biology, Tay Do University, Can Tho, Vietnam

Abstract

The content of cadmium (Cd), lead (Pb) was determined in butterfly pea flower
samples by atomic absorption Spectrophotometer (AAS). Method validation was evaluated
through of parameters such as linear range, the limit of detection (LOD), the limit of
quantitation (LOQ), recovery, repeatability, and intermediate precision. The validation
results showed that the LOD of Cd, Pb were 1.20 and 6.20 ng/kg, respectively, while the
LOQ of Cd and Pb were 4.01 and 20.5 pg/kg, respectively. The recovery of Cd is 96 - 98%
and Pb is 98 - 100%. The relative repeat standard deviation (RSDr) of Cd, Pb is in the range
of 1.50 - 2.50% and 1.90 - 2.13%, respectively. Meanwhile, the intermediate precision of
Cd, Pb is 2.02% and 1.97%, respectively. The working range of the method is 0.2 - 4 pg/L
(Cd) and 3 - 30 pug/L (Pb) with the standard curve equations having the correlation coefficient
R? > 0.995. The quantitative method of Cd, Pb by atomic absorption Spectrophotometer is
accurate and highly reliable, used to analyze butterfly pea flower samples collected in Cai
Rang district, Can Tho city.

Keywords: validation, heavy metals, GF-AAS, lead, cadmium, butterfly pea flower.
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