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SUMARY

APPLICATION OF CLOUD POINT EXTRACTION USE 1- 2-PYRIDYLAZO) -2-
NAPHTHOL AND TRITON X-100 SPECIATION ANALYSIS OF MANGANESE
IN TEA SAMPLES

A simple, rapid, inexpensive, and nonpolluting cloud point extraction (CPE) technique has been

improved for the preconcentration and determination of species manganese in tea infusion. The

optimization step was performed involving the following variables: pH, concentration of I-(2-
pyridylazo)-2-naphtol (PAN) and Triton X-100 (TX-100), incubation temperature, incubation time and
ionic strength (with concentration NaCl). Under the optimized conditions, enrichment factor of 8,3 was

achieved leading to limit of detection and limit of quantitation of 0.0308 and 0.0935 ppm, respectively.
In tea infusion, flavonoid bound Mn(I1l) and weakly complexed Mn(Il) occupy for 6,05 — 15,3%, 84,7 —

93,95% respectively.
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1. MO PAU

Ubng ché co tac dung ngan ngira cac bénh vé
tim mach, cao huyét ap va ung thu. Hop chat
catechin trong ché dugc cho ¢ tac dung tc ché
su sinh san cua goc ty do (free radical) trong
thanh dong mach cling nhu chéng lai sy hinh
thanh nhiing cuc mau dong [0,0].

Ché c¢6 thanh phﬁn hoa hoc phtc tap, chira trén
2000 cac chéat. Ngoai cac thanh phin hitu co,
trong ché chira nhiéu ion kim loai ton tai &
dang lién két voi hop chat hiru co va dang vo
co nhu: Ca, K, Mg, Na, Mn, Fe, Zn, Cu, Co,
Cd, Cr, Ni, Pb, As, Mo, Al va mét s kim loai
khac [0,0].

Pé tach dang ion kim loai c6 thé dung mot $6
phuong phéap tach chiét nhu: chiét long - long
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(LLE), chiét pha rédn (SPE), Chiét diém mu
(CPE), sic ky long hiéu ning cao (HPLC).
Phuong phép chiét long - 16ng sir dung luong
16n dung moéi hitu co, dan dén gia thanh phan
tich cao va gay 6 nhiém moi truong. Phuong
phap sic ky 1ong hidu nang cao phai chi phi dat
dé mua thiét bi. Phuong phéap chiét diém mu
(Cloud Point Extraction: CPE) ¢6 wu diém tién
hanh don gian, tiét kiém chi phi trong phan tich
va bao vé moi trudng vi chi can st dung luong
rat it chét hoat dong bé mat.

Chiét diém mu, 13 mot ky thuat tich va lam
gidu hiéu qua, nhitng nghién ctru dau tién da
dugc Watanabe va cong sy tién hanh vao
nhitng nam 1980 [0,0,0,0]. Phuong phap CPE
— FAAS phén tich Mn sir dung chét tao phirc



PAN d3 duogc nghién ctru [0, 0]. Chiét diém mu
ndi bat véi nhiing uvu diém nhu: hiéu suit thu
hdi cao, hé sb lam giau 16n. Mit khac, su két
hop don gian v6i quang phd hip thu nguyén tir,
sic ky, va phan tich dién hoa cho phép sir dung
chiét diém mu cho viéc xdy dung phuong phap
phan tich c6 d6 nhay cao va thuén ti¢n [0].

2. THUC NGHIEM

2.1. Thiét bj va dung cu

Méy quang phd hip thu nguyén tir ZEEnit 700
hang Analytikjena duoc bo chinh nén bang dén
deuterium va ngudn phat tia don sic 1a dén
catot réng Mn.

Tu sdy Model: UNB 400 hing Memmert ding
dé say 1a che.

Méy nghién miu A1l basic (IKA, Pirc) duoc
dung dé nghién miu 1a che.

Céan phan tich XT 220A hang Precisavéi do
chinh xac + 0,0001 g.

May do pH model HI 2211 hang Hanna dung
dé chuan cac gia tri pH cta cac dung dich dém.
Bé 6n Nhiét WNB14 hiang Memmert dung dé u
mau trong qua trinh CPE.

May lic Vortex ZX3 hiang Velp dung dé dong
nhit miu.

Micropipet cac loai 2-20ul, 20-200ul, 100-
1000ul, 1000-5000 pl hang Jencons.

Dung cu thay tinh dwoc lam sach bang cach
ngam 24 gi¢ trong dung dich HNO3 10%.

2.2. Héa chit

Céc hoa chit sir dung 1 loai tinh khiét phan
tich, khong chira mangan. Chét tao phirc 1-(2-
(PAN)
Macron Fine Chemicals (My) va chit hoat

Pyridylazo)-2-naphthol cua hang
dong bé mat Triton X-100 cua hing Merck
(Ptrc). Dung dich PAN 2.10°M duoc khi pha
PAN trong dung méi axeton. Chuan bi dung
dich Triton X-100 4% (v/v) bang cach hoa tan
4 ml Triton X-100 trong nudc va dinh mirc dén
100ml. Cac dung dich Mn, Na, K, Mg, Ca, Zn,
Ni, Cu, Fe, Al, Cr, Pb, Cd 1000 mg/L, HNO;
65%, HC1O4 70-72% cta hang Merck (Dtrc).
2.3. Thu miu ché

Mau ché duoc thu hdi tai sdu dia diém thudc xa
Ta Xua la vung nguyén li¢u chinh cua huyén
Bic Yén Tinh Son La. Mau ché duoc thu vao
thang 01/2019. La ché dwoc hai tai khip ddi
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ché, sau do tron déu va lay mau dai dién. Ding
méy dinh vi GPS dé dinh vi cac diém thu miu.
2.4. Chuén bi miu che
Chuén bi miu 14 ché: L4 ché xanh duogc ria
sach bang nudc may, sau d6 rira lai bang nude
cat mot lan, dé kho nuéc va siy & 90°C dén
khdi lugng khong doi (khoang 12 giov), mau 14
ché kho dugc béo quan trong ti lanh & 4°C.
Chuén bi miu nuwée ché: Can 1,0 gam 14 ché
khé cho vao cbc thuy tinh, thém vao 90 ml
nude cat hai 1an nong, miu dwoc dun soi t
phit, sau d6 dé nguodi dén nhiét do phong.
Chuyén nuéc ché vao binh dinh mirc 100 ml va
dinh muc dén vach, tron déu miu va loc bﬁng
gidy loc [0,0,0].

Bdng 1. Cdc mdu ché thu hdi tai xa Ta Xia,

huyén Bdc Yén, tinh Son La

N Ki hiéu Toa do, do

Mau %

mau cao

21°17°38N:
Bén Chung Trinh 1 T1 :
an Chung Tri ¢ 104°25°14E
q , 21°17°26N;
Ban Chung Trinh2 CT2 10425708
Béan Ta Xua A 21°16732N;
U TXA | 104°25°31E
Bén Ta Xua C 21°17°06N;
U TXC | 104°25°57E
i Be 21°15°56N:
; BB 104°28°08E
, 21°15°56N;
Ban Méng Va :
an hong vang MV | 104°28°08E

2.5. V6 co héa xac dinh ham hrgng Mn tong
trong la ché va nuéce che

2.5.1. Vé co héa mdu ld ché: Can 0,25 g che
da nghién nhoé cho vao cbe thuy tinh 100 mL,
thém 5 mL dung dich HNOs; 65% va 5 ml
HCIO4 dac, dun nhe trén bép céch cat dén khi
méu phan hily hét thu dugc mudi trang am. Dé
ngudi, hoa tan va dinh mic 100 mL bang dung
dich HNO; 1%, loc mau bang gidy loc bing
xanh va phan tich Mn bang FAAS. Mau tring
dugc tién hanh tuong ty, thay 0,25 g ché bang
0,25 mL nudc cét hai 1an [0,0,0].

2.5.2. Vé co héa miu nwéc ché: Liy 10 mL
nude ché cho vao cde thuy tinh, dun nhe trén
bép cach cat dén gan can, thém 2 mL dung
dich HNO; 65% va 2 mL HCIO4 dic, dun nhe




trén bép cach cat dén khi mau phan huy hét thu
duoc mubi tra‘ing Am. Hoa tan va dinh muc
bang dung dich HNO; 1% dén 10 mL, loc mau
bang gidy loc. Mau tring duoc tién hanh twong
ty, thay 10 mL nude che bé“mg 10 mL nuée cat
[0].

2.6. Xac dinh dang Mn trong nwéc ché sir
dung k¥ thuit chiét diém mu (CPE)

2.6.1. Xdc dinh téng Mn trong nuwdc ché

Lay 1,0 mL nudc ché vao éng ly tim thily tinh
10 mL, thém 1,0 mL PAN 2.10 M va 1,0 mL
TX-100 4% (v/v), sau d6 thém 2,0 mL dém pH
10 (borat) va 1,0 mL NaCl 5%, cudi cing dung
dich dugc pha lodng téi 10 mL bang nudc cit.
Dung dich phan tich dugc u ¢ 90°C trong bé 6n
nhiét 50 phut. Sau d6 ly tdm 10 phit ¢ 3500
vong/phut, ngdm vao nudc da 10 phut, tach bo
pha nuéc dé thu dugc pha nhét. Hoa tan pha
nhét bang 1,0 mL dung dich HNO; 1% , dong
nhit miu bang may lic. Phan tich ham luong
Mn tong trong nudc ché bing FAAS. Miu
trang dugc tién hanh twong ty thay 1,0 mL
nude ché bang 1,0 mL nudc cat.

2.6.2. Xdc dinh dang Mn (II)- flavonoid trong
nwoc ché

Liy 2,0 mL nuéc che, thém 1,0 mL TX-100
4% (v/v), 1,0 mL dung dich NaCl 5%, cudi
cung dung dich duoc pha lodng t6i 10 mL béng
nu6e cit. Cac budce tiép theo tién hanh gibng
nhu 2.6.1.

2.6.3. Xdc dinh dang Mn(Il) - tu do va phirc
yéu trong nwéc ché

Sau khi CPE tach dang Mn(II)-flavonoid trong
nuée ché, dang Mn(Il) tuy do va phuc yéu
(phtrc v&i cac ion vO co) van con ton tai trong
pha nudc s€ duge tao phirc véi PAN va chiét,
lam giau bang TX-100. Quy trinh nhu sau: 5,0
mL pha nudc ¢ trén, thém 1,0 mL dung dich
PAN 2.10M va 1,0 mL TX-100 4%, thém 2,0
mL dém pH 10 (borat), thém 1,0 mL dung dich
NaCl 5%, dinh mirc dén 10 mL bé'mg nude cat.
Céc budc tiép theo tién hanh giéng nhu 2.6.1.
2.7. Khao sat tim diéu kién t6i wu ddi voi
chiét diém mu Mn(II)

Céc yéu t6 anh huong dén hiéu suat CPE nhu:
pH, ndng d6 PAN, nong d6 TX-100, nong do
NaCl (lyc ion), nhiét do 1, thoi gian G da dugc
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nghién cuu. Péi voi miu chiét, le‘iy 1,0 mL
dung dich Mn 2 ppm trong nudc, thay d6i mot
yéu t6 trong khi ¢b dinh cac yéu t6 khac. Hoa
tan pha nhot cua miu chiét bang 1,0 mL dung
dich HNO; 0.IM. Mau chuén dugc tién hanh
tuong tu, nhung thay 1,0 mL dung dich Mn 2
ppm bang 1,0 mL nudc cit, hoa tan pha nhét
cia mau chudn bang 1,0 mL dung dich Mn 2
ppm trong HNO; 0.1M. Hiéu suat chiét bang ti
s6 d6 hap thu cua mau chiét va do hip thy cua
mau chuan.

3. KET QUA VA THAO LUAN

3.1. Khio sat cic yéu td anh hwéng dén
phép chiét diém mu Mn(II)-PAN

3.1.1. Sw danh huéng ciia pH va thé tich dung
dich dém

Qua trinh tao phtrc gitta ion Mn(II)-PAN phu
thudc vao pH. Su anh huong cta pH da dugc
nghién clru voi cac gia tri pH: 6 (dém axetat), 7
(dém photphat - borat), 8, 9, 10, 11 (dém borat)
[0]. Két qua dwoc chi ra & Hinh 1, ¢ gia tri pH
10 hiéu sut chiét Mn (H%) cao nhit dat 87,6
(%). Do do6, dung dich dém pH 10 borat dugc
lua chon dé tién hanh céc thi nghiém tiép theo.
Khéo sat véi thé tich dung dich pH 10 borat
trong khoang 0.25 — 3.0 mL. Két qua thu dugc,
thé tich dung dich dém t6i wu 1a 2,0 ml.

6 7 8

pH9 10 11

Hinh 1. Anh hwéng cia pH dén hiéu sudt chiét
[Mn(I)]: 0,2 ppm, [PAN]: 5.10°M, [TX-100]:
0,4%

3.1.2. Sw danh huwong ciia nong dp PAN

Khéo sat tim nong d¢ t6i vu ciia PAN khi cb
dinh céc yéu t6 khac nhu: pH, n6ng dd TX-100,
thoi gian 0, nhiét do 1. Sy anh huéng ciia nong
do chat tao phirc PAN dén hiéu suét chiét da
duoc nghién ctru trong khoang 5.10° - 6.10° M.
Hinh 2 cho théy hiéu suét chiét phu thudc vao



ndng d6 8-HQ. Hiéu suat chiét cao nhét tai
ndng d6 PAN 5.10° M.
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Hinh 2. Anh hwéng ciia nong do 8-HQ dén
hiéu suat CPE Mn(II)

[Mn(ID)]: 0,2 ppm, pH 10, [TX-100]: 0,4%(v/v)
3.1.3. Sw anh hwéng ciia nong dp TX-100
Hiéu sut chiét diém mu phu thudc vao n6ng
dd Triton X-100. Khi néng dd chét hoat dong
bé mit TX-100 thip s& khong hoa tan hét
phirc. Khi nong d9 TX-100 cao s& lam ting do
nhdt, do d6 lam giam tin hiéu phan tich. Khao
sat voi khoang ndng d6 TX-100 tir 0,05 % dén
0.8 %. Qua trinh chiét dam bao dinh luong &
ndng do TX-100 > 0,2%, cao nhat tai 0,4%.
Nén, néng d6 TX-100 0,4% duoc lua chon la
ndng do chat hoat dong bé mat toi wu. Két qua
duogc chira ¢ hinh 3.

100 P S ——
— /
3 80 Vad
I 60 ]/
*
40 ,/
20 —0/
0
0 0.2 0.4 0.6 0.8
C_TX-100 (%)

Hinh 3. Sw anh hwéng ciia nong d@é TX-100 dén
hiéu suat CPE Mn(II)

[Mn(ID)]: 0,2 ppm, pH 10, [PAN]: 4.10*M
3.1.4. Sw anh hwéng ciia nhi¢t @ chiét, thoi
gian chiétva lwc ion
Nhiét d6 c6 anh huong 16n dén hiéu suét chiét
diém mu. Khi nhiét do thép, qua trinh tao
mixen keo va tach pha khong thuén lgi. Khi
nhiét do qua cao dan dén hién tuong dung dich
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mAau bi s6i, do d6 ciing anh huong dén qua
trinh tach pha. Sy phu thudc cua hiéu suét chiét
vao nhiét d6 da dugc khdo sat trong khoang
nhiét d tir 70°C dén 95°C. Tai nhiét d6 90°C
hiéu suat chiét dat cao nhat. Thoi gian chiét da
dugc nghién ctru trong khoang tir 10 - 80 phut.
Tai thoi gian 50 phut, hi€u sudt chiét cao nhat
dat 91,2%.

Luc ion anh huong dén qua trinh tao mixen
keo. Trong nghién ctru nay, dung NaCl dé diéu
chinh lyc ion. Khoang néng d6 NaCl tir 0 —
0,5% da duoc khao sat. Gia tri néng do NaCl
t6i uu 12 0,5%.

3.2. Khio sat sir xen ldn ciia cac cation khac
Mot sb cation ¢ kha ning tao phirc voi PAN
va bi chiét vao pha chét hoat dong bé mat, do
d6 c6 thé gay anh huong dén qua trinh chiét
cua Mn(Il). Sy phu thudc cua hiéu suét chiét
Mn(II) vao nong d6 cua cac cation Mg, Ca®’,
Zn**, NiZ*, Cu?', Pb*", Co**, Fe**, AI*", Cr’** da
dugc nghién ciru. Két qua cho thiy cac cation
khong c6 kha nang tao phirc véi PAN nhu
Mg?*, Ca?* & nong do 16n (1000 ppm) nhung
anh huong khong dang ké dén hiéu suat chiét
Mn(II), nhitng cation c6 kha nang tao phuc voi
PAN 6 ti s6 nong d6: [M™]/[Mn2*] = 50 it xen
l4n dén chiét diém ma Mn(II).

3.3. Pic diém phan tich

Dung duong chuidn CPE Mn(II) trong khoang
ndng d6 0.1- 5.0 ppm véi diéu kién tdi wu.
phuong trinh dwdng chuin: Abs = 0,0548.Cy,
+ 0,0034 véi hé sb twong quan R? = 0,997.
LOD va LOQ duoc x4c dinh bing cach tién
hanh song song 18 dung dich chta 0,05 pg
Mn(II) trong 10 mL. Dung duong chuan da
xdy dung dugc dé do do hap thu Mn, do léch
chuén SD = 0.000513, tinh dwoc LOD va LOQ
lan luot 13 0.0308 ppm va 0.0935 ppm. Hé sb
lam giau dugc tinh bang ti sb giita do ddc cua
duong chudn sir dung chiét diém mu va khong
sit dung chiét diém mu [0]. Phuong trinh
dudng chuan khong st dung chiét diém mu 1a
Abs = 0,0066.Cp + 0,0011 véi hé sb twong
quan R2= 0,998. Hé s6 lam giau tinh duoc 1a
8,3.

3.4. Phan tich miu che



Str dung phuong phéap vo co hoa udt va FAAS
xac dinh ham lugng Mn trong 14 ché va nudce
ché, két qua duoc chi ra trong bang 3. Mau che
thu hai tai ban Mbng Vang c6 ham luong Mn
cao nhét 1a 877 mg/kg. Mau ché thu hai tai ban
Ta Xua A ¢6 ham luong Mn thip nhét 1a 513
mg/kg. Him lugng Mn trong cdc mau ché thu
héi tai 6 dia diém cua xa Ta Xua chénh léch
nhau khong quéa nhiéu c6 thé do thanh phan
hoa hoc trong dat trong ché cua cac diém nay
tuong duong nhau.

Phan trim Mn chiét trong nudc ché trong 5
phit, 15 phat va 30 phut lan luot 1a 17,0 -
33,7%, 24,2 - 54,0% va 32,0 — 56,6%. Khi tang
thoi gian chiét tir 5 phut 1én 15 phut thi ham
lwong Mn chiét vao nudc ché ting 1én. Khi
tang thoi gian chiét tir 15 phut 1én 30 phut thi

ham lugng Mn chiét ting khong dang ké vi
ham luwong Mn bi chiét da dat dén gia tri gidi
han.

So sanh ham luwong Mn trong 1a ché va nudc
ché trong nghién ciru nay véi mot sb nghién
ctru khac thu duge két qua dugc trinh bay
trong bang 4.

Bdng 3. Ham heong Mn tong trong ld ché, ham heong Mn trong nwée ché theo thoi gian

. Mn trong nudce che
Tong Mn -
(mg/kg) Mn chiét Ty lé Mn chiét Ty 1é Mn chiét Ty lé
(mg/kg) | chiét (%) | (mg/kg) | chiét (%) | (mgkg) | chiét(%)
CTl1 801 136 17.0 360 449 347 43.3
CT2 602 184 30.6 325 54.0 341 56,6
TXA 513 173 33.7 244 47.6 238 46.4
TXC 625 155 24.8 192 30.7 185 29.6
BB 612 149 243 148 24.2 196 32.0
MV 877 168 19.2 339 38.7 345 393
Ghi cht: n = 3 1an thi nghiém, d6 tin cay 95%.
Bdng 4. Ham liong Mn trong mau ché ciia mét sé nghién ciru
Lo Mn trong nudc che
Miu che Mn trong la che Tham
° (mg/kg) Thoi gian Ham lugng Mn | khao
(mg/kg)
01 miu Vietnam Ché ngon So, Pun s6i 5 phut 197
Tam Puong, Lai Chau, Viét 943 Pun s6i 60 phut 423 17
Nam Pun s6i 24h 489
8 mau ch¢ xanh Moc Chau, S
haw elie xanf A7oc Thau, Son 192 - 1169 Pun t6i soi 90,3 - 571 13
La, Viét Nam
10 mau che ).(fmh tinh Yén Bai, 478 - 2149 ) i 18
Viét Nam
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au che h tinh Tuyé
9 mau che xanw inh Tuyén 209 - 1127 ] ] 12
Quang, Vi¢t Nam
10 mau ché h tinh Thai
man ¢fle xan T Tt 694 — 1424 Pun t6i s6i 179 - 413 14
Nguyén, Viét Nam
x Cen . Punséi3 -7
10 mau che tiéu thy tai Ba Lan 277 - 860 hitt 60 -136 19
phu
6 mau che xanh tai xa Ta Xua, . Nghién
. ) b o015, 15,30 ,
huyén Béc Yén, tinh Son La, 513-877 u s°1h,t 136 - 360 clru
. G
Vi¢t Nam P nay

Ung dung phuong phap CPE-FAAS xac dinh
ham lugng Mn tong chiét, ham lugng dang
Mn(II)-flavonoid (dang Mn lién két hitu co) va
dang Mn(II) - ty do, phirc yéu trong cdc mau

nuée ché. Két qua duoc trinh bay trong bang 5.

Tir két qua & bang 4 va bang 5 nhan thdy ham

lwong Mn téng chiét trong nude ché xac dinh

bing phuong phap vé co héa wét va phuong

phap CPE cho két qua phu hop nhau. Trong

nude cheé Ta Xua, ham lugng dang Mn lién Kkét

v6i flavonoid chiém 6,05 - 15,3%, con lai dang

Mn tu do va phtrc yéu chiém da sd.

Céc tac gia Lé Sy Binh, Pao Van Bay va Vi

buc Loi st dung phuong phap CPE xéc dinh

dang Mn trong 8 mau ché huyén Moc Chau,

tinh Son La. Ham lugng Mn(Il) - flavonoid

trong nudc ché chiém 8 - 35%, dang Mn - ty

do va phirc yéu chiém 65 -92%. Nguyén Thi

Hién va cong sy da Gng dung phuong phap

CPE - FAAS dé xac dinh dang Mn trong nudc
ché ddi v6i hai miu ché tai tinh Thai Nguyén.
Ham lugng dang Mn(II)-flavonoid trong nudc
ché chiém gﬁn 4,8%, ham lugng dang Mn(II)
ty do va phirc yéu chiém gn 95% [0]. S.
Yalgin va cong su ting dung phuong phap CPE
— FAAS phén tich mot s6 mau ché tai Th Nhi
Ky, dang Mn(Il)-flavonoid trong nudc che tu
10,3 pg/g dén 18,6 pg/g (chiém 5%) con dang
Mn(II) ty do va phte yéu tir 213 pg/g dén 364
ng/g (chiém 95%) [0]. Yiksel Ozdemir va
cong su da phan tich dang Mn trong nudc ché
ciia mot s mau ché Thé Nhi Ky sir dung
phuong phap dong két tiia, ham luong Mn tong
chiét trong nudc ché trong khoang 337 — 637
mg/kg chiém 30% tong Mn trong la ché. Dang
Mn lién két hitu co trong hai mau ché lan luot
bang 14,7 + 9.8 mg/kg (chiém 3,49%) va 38,0
+ 8,2 (chiém 10,38%) [0].

Bang 5. CPE-FAAS phan tich dang Mn trong nudc che

Mn — tu d
x Thoi gian Mn — flavonoid " , Y P o . % Mn -
Mau . phurc yéu CPE tong Mn .
(phut) (mg/kg) flavonoid
(mg/kg)
5 16.0 123 139 11.5
CT1 15 253 340 365 6.93
30 20.8 323 344 6.05
5 14.8 166 181 8.18
CT2 15 32.9 291 324 10.2
30 28.7 310 339 8,47
5 26.2 145 171 15.3
TXA 15 25.1 215 240 10.5
30 22.8 216 239 9.54
5 16.1 142 158 10.2
TXC
15 13.2 181 194 6.80
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30 17.9 170 188 9.52
5 22.0 129 159 13.8
BB 15 16.1 131 147 11.0
30 25.1 166 191 13.1
5 23.0 143 166 13.9
MV 15 29.4 308 337 8.72
30 34.4 312 346 9.94

Ghi cht: n =3 1an thi nghiém, d tin cay 95%.

4. KET LUAN

Chiét diém mu Mn(Il) v6i thudc thor PAN va
chét hoat dong bé mit Triton X-100 da dwoc
nghién ctru. Pa nghién ciru t6i wu cac diéu kién
chiét diém mu Mn(II) nhu: pH, ndng do PAN,
néng dd6 TX-100, su xen l4n cua cac ion khéc,
thoi gian chiét, nhiét do chiét, luc ion. Hiéu
sudt chiét cao nhét dat 97,5%, dam bao theo
yéu cau cia AOAC [0]. Pi xdy dung duong
chuin chiét diém mu Mn(I) trong khodng
ndng do tir 0.1 — 5.0 ppm v6i R? = 0,997. Gidi
han phat hién (LOD) va gidi han dinh lugng
(LOQ) lan luot 1a 0.0398 mppm va 0.0935
ppm va hé s6 1am giau ciia phwong phap 14 8,3.
ba st dung phuong phap vo co hoéa - FAAS
phén tich ham lugng mangan trong 1a ché va
nudc ché cta 6 mau ché thu hai tai xa Ta Xua,
huyén Béic Yén, tinh Son La. Ung dung
phuong phap CPE — FAAS phan tich dang
Mn(II) tong chiét, dang Mn(II)-flavonoid va
dang Mn(II) — tu do va phirc yéu trong cac mau
nudc cheé. Trong nudc che, ham lugng dang
Mn(II)-flavonoid tmg véi thoi gian chiét 5
phat, 15 phut va 30 phut 1an luot 1a: 8,18 —
15,3% , 6,80 — 11,0% va 6,05 - 13,1%, con lai
1a dang Mn(II) — ty do va phirc yéu.

TAI LIEU THAM KHAO

1. Aleksander Yashin, Yakov Yashin and Boris
Nemzer (2013), American Journal of
Biomedical Sciences, Vol. 5(4), p. 226-241.

2. Zong-mao Chen, Zhi Lin (2015), Journal of
Zhejiang University-Science B, Vol. 16(2), p.
87-102.

3. Justyna Brzezicha-Cirocka, Malgorzata
Piotr (2010),
Environmental Monitoring and Assessment,
Vol. 188 : 183.

Grembecka, Szefer

183

4. Lydia Ferrara, Domenico Montesano,
Alfonso Senatore (2001), Il Farmaco, Vol. 56,
p- 397-401.

5. H. Watanabe, H. Tanaka (1978), Talanta,
Vol. 25, p.585-589.

6. H. Watanabe, T. Kamidate, S. Kawamorita,
K. Haraguchi, and M. Miyajima (1987),
Analytical Sciences, Vol. 3 (5), p. 433-436.

7. T. Saitoh, Y. Kimura, T. Kamidate, H.
Watanabe, K. Haraguchi (1989), Analytical
Sciences, Vol. 5 (5), p.577-581.

8. H. Watanabe, T. Saitoh, T. Kamidate, K.
Haraguchi (1992), Microchimica Acta, Vol.
106 (1 - 2), p.83-90.

9. Alireza Rezaie Rod, Shahin Borhani,
Farzaneh Shemirani (2006), European Food
Research and Technology, Vol. 223: p. 649—
653.

10. V.O. Doroschuk, S.O. Lelyushok, V.B.
Ishchenko, S.A. Kulichenko (2004), Talanta,
Vol. 64 (4), p.853-856.

11. K. Pytlakowska, V. Kozik, M. Dabioch
(2013), Talanta, Vol. 110, p.202-228.

12. S. Yalcin, H. Filik, and R. Apak (2012),
Journal of Analytical Chemistry, Vol. 67 (1), p.
47-55.

13. Lé Sy Binh, Vi buc Loi, Pao Van Bay
(2019), Tap chi phan tich Hoéa, Ly va Sinh hoc,
Tap 24 (2), tr. 31-37.

14. Nguyén Thi Hién, Luu Thi Nguyét Minh,
Vil Blic Loi, Duong Tuidn Hung, Lé Sy Binh
(2014), Tap chi Hoéa hoc, Tap 52 (6A), Tr. 88-
92.

15. Vién Tiéu chuin Chét lugng Viét Nam
(1986), TCVN 4320-1986

16. L. B. Conceigdo, and Sérgio L. C. Ferreira
(2006), Microchim Acta, Vol. 154, p.149-152.




17. Street R., Szakova J., Drabek O.,
Mladkova L. (2006): Czech J. Food Sci,
Vol.24 (2), p. 62-71.

18. Nguyen Thi Thao, Tran Thi Mai (2017),
Vietnam Journal of Science and Technology,
Vol. 55 (5A), p. 143-150.

19. L. Polechoska, M. Dambiec, A. Klink, A.
Rudecki (2015), Journal of food and drug
analysis, Vol. 23 (3), p. 486 -492.

20. Yiiksel Ozdemir, Sefef Giicer (1998), Food
Chemistry, Vol. 61 (3), p. 313-317.

21. The Association of Official Analytical
Chemists (2016), AOAC Official Methods of
Analysis: Guidelines for Standard Method
Performance Requirements.

CHE TAO THAN HOAT TiNH TU VO CAY CHUM NGAY.... (Tiép theo tr.176)

TAI LIEU THAM KHAO

1. T. Sumathi and G. Alagumuthu “Kinetics
blue
Adsorption Studies for Arsenic Removal Using
Hindawi
Publishing Corporation International Journal
of Chemical Engineering, 2014, Article 1D
430417,
6pageshttp://dx.doi.org/10.1155/2014/430417.
2. Wombo, Itodo A, Wuana and Charles O
Oseghalel, “Adsorptive Potential of Acid
Modified Moringa Oleifera Wastes
Tannery Effluent Decontamination”, Journal

and thermodynamics of methylene

Activated  Moringa  oleifera”,

for

of Chemistry: Education Research and
Practice, 2018, Volume 2, Issue 1,pp 1 - 8.

3. Olugbenga Solomon Bellol,
Adesina  Adegokel,

Akinyunni, “Preparation and characterization

Kayode
Opeyemi Omowumi

of a novel adsorbent from Moringa oleifera
leaf”, Appl Water Sci, 2015, DOI
10.1007/s13201-015-0345-4.

4. Haq Nawaz Bhatti,
Muhammad Asif Hanif, Raziya Nadeem
of Zn(Il)
using Moringa

Beenish Mumtaz,

“Removal ions from aqueous

solution oleifera  Lam.

184

(horseradish  tree  biomass)”,  Process
Biochemistry, 2007, vol 42, pp 547-553.
5. Olugbenga Solomon Bello, Bukola

Morenike Lasisi, Olamide Joshua Adigun &
Vunain Ephraim. “Scavenging Rhodamine B
dye using moringa oleifera seed pod”.
Chemical Speciation & Bioavailability, 2017,
Vol 29, Nol, pp 120-134.

6. MubeenaAkhtar, S.Moosa, Hasany,
M.I.Bhanger, Shahidlgbal, “Sorption potential
of Moringa oleifera pods for the removal of
organic pollutants from aqueous solution”,
Journal of Hazardous Materials, 2007,
Volume 141, No 3, 22, pp 546-556.

7. Nor Salmi Abdullahl, Mohd Hazwan
Hussin, Syazrin Syima Sharifuddin and
Mohamed  Yusof
“Preparation and characterization of activated

Muhammad  Azroie

carbon from Moringa Oleifera Seed pod ”,
Sci.Int.(Lahore), 2017, 29(1), pp7-11.



	1_curves
	Tap 25 - so 2 (HC)
	Tap 25, so 2
	1
	2
	3
	4
	5
	6
	7
	8
	9. Dang Duc Khanh- Gui Tap Chi PTHL và SH 11
	10  9A
	11  10
	12   11
	13   12
	14   
	15  14
	16     15Â
	17         16
	18     17
	19   
	20   
	21    
	22    21
	23   
	24    
	25    . báo t
	26   
	27  
	28  
	29   
	30   
	31 chuan
	32
	33
	34
	35
	36   XÁC ĐỊNH ĐỒNG THỜI ASPARTAME VÀ SACCHARIN  ghep    207-212
	36A
	36B
	37
	38
	39
	40

	Muc luc so 2




