Tap chi phén tich Hoéa, Ly va Sinh hoc — Tdp 20, sé 4/2015

NGHIEN CU'U DPIEU KIEN TOI UU XAC PINH HAM LUQNG VITAMIN C
BANG PHUONG PHAP VON - AMPE HOA TAN ANOT

Pén toa soan 10-7-2015

Dwong Thi Td Anh
Truong Dai hoc Sw pham - Pai hoc Thadi Nguyén
Cao Van Hoang
Khoa Hoa hoc - Truong Dai hoc Quy Nhon

RESEARCH AND DETERMINATION OPTIMAL CONDITIONS TRACE LEVELS
VIT.C BY ANODE STRIPPING VOLTAMMETRY METHOD

SUMMARY

Vitamin C (ascorbic acid, or Vit.C ) has long since is known as an essential nutrient for
higher primates, and for a small number of other species. Vit.C presence is needed in a
variety of metabolic reactions in all animals and plants, they are created in the body by
almost all organisms, eliminate child humans, monkeys, dolphins lack a specific enzyme
catalysis to convert glucose into Vit.C. It is also one of the people widely known as a vitamin,
without which it will cause scurvy for humans [1-7].

May determine the amount of objects Vit.C analyzed by several different methods, including
Von - Ampere soluble anode (ASV) methods with technical momentum differential (DP) is one
method sensitivity, precision, high selectivity and low detection limits. This paper published
research results select the appropriate experimental conditions allows the determination of
the method Vit.C by DPASV. The study results showed that the limit of detection and
quantification limit Vit.C of the method respectively are 1,6ppb and 4,9ppb.

Keywords: Von-Ampere dissolved, trace levels, methods, and Vit.C.

1. MO DAU:

Chirc ning chu yéu cua Vit.C 14 san xuét
collagen, mdt protein chinh ctia co thé. bac
biét, Vit.C gitip ndi két mot phin cua phan tir
amino acid proline d& hinh thanh
hydroxyproline 1am cho cdu triic collagen 6n
dinh. Collagen khong nhitng 1a mét protein

rat quan trong trong viéc lién két cac cu triic
co thé voi nhau (mé lién két, sun khép, day
chéng, vv..), Vit.C con can thiét cho su lanh
vét thuong, khée nuéu ring, va ngin ngira
cac mang bam & da [1-7].

Vit.C con ¢ chirc nang mién dich, tham gia
qué trinh tao ra mot sb chat dan truyén thin
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kinh va hormon, téng hop carnitine, hip thu
va st dung cac yéu t6 dinh dudng khéc.
Vit.C ciing 12 mdt chit dinh dudng chbng
oxy hoa rat quan trong [9-11].

Vi vay, viéc nghién ciru xac dinh ham
lwong vét Vit.C trong cac dbi twong phan
tich, nhdm nang cao hiéu qua sir dung Vit.C
nang cao stc khoe cho mdi ngudi la mot
viée rt can thiét.

Phuong phap Von-Ampe hoa tan andt xung
vi phan (DPASV) 1a mot trong nhiing
phuong phap cho phép xac dinh ham lugng
vét Vit.C [8] trong nhiéu ddi twong khac
nhau véi do nhay, do chinh xac, do chon
loc cao va gidi han phat hién thip. Trong
bai bao ndy, chung toi s& trinh bay cac két
qua nghién ctru cac didu kién thi nghiém
thich hop dé xac dinh ham luong Vit.C
bang phuong phap DPASV.

2.THUC NGHIEM

2.1. Thiét bj va hoa chét

Cac phép do duoc thuc hién trén hé thiét bi
phan tich cuc phé VA 797 do hing
Metrohm (Switzerland) san xudt, c6 hé
théng suc khi tu dong vdi hé 3 dién cuc:
bién cuc lam viéc 1a dién cuc giot thuy
ngan treo; dién cuc so sanh: Ag/AgCl,
KCI1(3M); dién cuc phu trg: dién cuc Platin.
Tat ca cac hod chit dugc st dung trong qua
trinh nghién ctru déu 13 hoa chit tinh khiét
phan tich (PA); cac dung dich chuin Vit.C
duogc pha ché hang ngay tir Vit.C (PA) cua
Merck bang nuéce cit hai lan.

Trude khi tién hanh phan tich, dién cuc va
binh chira mau dugc lam sach bang dung
dich HNO; 10% va trang ria nhiéu lan
bang nudc cat hai 1an.

Cac dung cu thuy tinh nhu: binh dinh murc,
pipét... cac chai thuy tinh, chai nhya PE,
chai lo dung hoa chit déu dwgc ngadm trong
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dung dich HNO; 10% , trang, rira sach béng
nude cit 2 1an trude khi dung.

2.2. Quy trinh phan tich Vit.C

Léy mot thé tich nhit dinh dung dich
nghién ctru ¢ chira Vit.C va dung dich chat
dién li 1am nén vao binh dién phan. Tién
hanh suc khi N, (5.0) dé dudi oxy hoa tan.
Sau d¢, tién hanh dién phan lam giau & -
0,2V, khudy dung dich voi téc dd 2000
vong/phut. Khi két thuc giai doan 1am giau,
nging khudy, dé dung dich yén tinh 15s,
quét thé theo chiéu duong tir -0,20V dén
0,3V bang ky thuit xung vi phan véi bién
d6 xung AE = 50mV; thoi gian xung 40ms;
thoi gian mdi budc thé ty, = 0,2s; budc
nhay thé 5mV va téc do quét thé 25mV/s,
ddng thoi ghi duong DPASV. Dé xac dinh
ndéng do Vit.C chung toi lwa chon phuong
phap thém chuén.

3.KET QUA VA THAO LUAN

3.1. Nghién ciru lwra chon chit diénli nén
Tién hanh thi nghiém nghién ctru véi dung
dich Vit.C 10ppb, thém vao d6 mot thé tich
nhat dinh mot trong cac dung dich chét dién
li 1am nén can khao sat. Tién hanh ghi do
duong DPASV cua Vit.C trong cic nén
dién 1i da chon, v&i cac diéu kién ghi do
tuong tu nhu phin 2.2. Két qua ghi do duoc
thé hién trén hinh 1:
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Hinh 1. Duong DPASV cua Vit.C trong cdc

nén dién li khac nhau



(1)trong nudc; (2)trong dung dich KCI;(3)
trong dung dich axit axetic, (4) trong dung
dich dém photphat; (5) trong dung dich
dem axetat

Két qua khao sat cho thiy:

Khi khong c¢6 mat dung dich chit dién i
1am nén, trén duong DPASV (dudng 1) hiu
nhu khong xuét hién pic tai vi tri nao, hon
nita duong nén nim rat cao.

Trong dung dich KCl 0,IM trén duong
DPASV (dudng 2) xudt hién pic ¢ thé E = -
0,069V. Tuy nhién dong dinh pic I, thip,
chan pic khong déu va twong dbi cao.

Trong dung dich axit axetic 0,1M, trén
duong DPASV (dudng 3) xuét hién pic &
thé E = 0,112V, vj tri pic chuyén dich vé
phia thé duong 16n nhét, song chin pic rat
cao, khong can dbi.

Trong nén dém photphat 0,1M, trén dudng
DPASV (duong 4) xuét hién pic & thé E =-
0,064V, vi tri thé dinh pic chuyén dich vé
phia thé A&m hon, mat khac chan rong hon,
khéng can dbi, hon nita dong dinh pic I, dat
gi4 trj thap hon so voi duong DPASV trong
dém axetat 0,1M.

Trong nén dém axetat 0,1M, trén duong
DPASV (dudng 5) xut hién pic & thé E =
0,062V; pic cua Vit.C dep, can déi, chan
pic gon va thap, hon nita dong dinh pic I,
dat gia tri Ion nhat.

Do vay, ching t6i chon nén dién i 12 dém
axetat 0,IM trong tit ca cac phép do
DPASV.

3.2. Thi nghiém triing

Thi nghiém tréng la thi nghiém dugc thuc
hién trong cac diéu kién hoan toan nhu thi
nghiém nghién ctru chi khac 1a khong cho
chit phan tich. Chung t6i tién hanh khao sat

trong cac didu kién twong tu nhu nghién

ctru dung dich nén. Két qua khao sat duoc
thé hién trén hinh 2:
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Hinh 2. Duong ASV ciia mau trdng
DKTN: Eg,=- 0,2V} tg,= 505, tygni = 20s;
Kich co giot thuy ngan 0=4; w0 = 2000

vong/phuit;

Puéi oxi hoa tan (DO) trong 60s bang
N>5.0.

Tir két qua khao sat trén hinh 2 ching t6i
nhan thiy khong xuét hién pic cta Vit.C, c¢6
nghia 13 sy nhiém ban cta toan bd hé théng
phan tich hiu nhu khéng c6.
3.3. Nghién ciru Ira chon pH t6i wu
Dé khao sat anh huéng cia pH dén dong
dinh hoa tan cia cac chdt nghién ciu,
chiing t6i tién hanh phép ghi do trong cac
didu kién twong tw nhu phan 2.2, nhung
thay dbi cac gia tri pH khac nhau. Két qua
nghién ctru dugc thé hién trén hinh 3:
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Hinh 3. Do thi biéu dién sw phu thudc cua
Ip vao gia tri pH dung dich dém

Tir cac két qua nghién ctiru duogc, chung toi

nhan thiy:

Khi ting dan gia tri pH cua dung dich dém,

thé dinh pic dich chuyén vé phia duong
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hon. Mat khac, trong ving khao sat gia tri
pH dung dich dém tir 4,0 dén 5,0 dong dinh
hoa tan I, cua Vit.C tang dan trong khoang
pH 4.0 dén 4.6; ¢ cac gia tri pH tir 4,6 dén
4,7 chc dudng DPASV dat gia tri 6n dinh,
thé dinh pic cao, chan pic can ddi, pic gon
va dep; song ¢6 xu hudng giam nhe & cac
gia tri pH 4,7 d&én 5,0. Diéu nay c6 thé 1a
do trong dung dich xay ra ban phan ung oxi
hoéa khir cua Vit.C :

CsHgOg
Hon nita trong dung dich Vit.C phan li ¢

nac thir nhat v6i pK, =4,17 va phan ly rat
yéu ¢ néc 2, pK, =11,56. Tdc do oxi hoa

Vit.C thanh axit L-dehidroascorbic cang
16n khi pH cang tang.

Do vay khi pH ctia dung dich tiang, lam cho
can bang trén dich chuyén sang phai tao ra
dang C¢HgOg lam cho thé dinh pic E, co su
dich chuyén.

Vi vay, dé thuén loi cho qua trinh phan
tich Vit.C ching t6i chon gia tri pH dung
dich dém thich hop nhat cho viéc ghi do
duong DPASV cua Vit.C 1a 4,6.

3.4. Nghién ciru lya chon thoi gian dién
phan lam giau

Pé Iya chon duoc thoi gian dién phan lam
gidu thich hop, chung tbi tién hanh thi
nghiém v&i dung dich Vit.C 10ppb, thém
vao d6 0,5mL dung dich dém axetat c6 pH
4,6 va thay ddi thoi gian dién phan tir 5s
dén 100s. Sau do, tién hanh ghi do duong
DPASV cua Vit.C véi cac diéu kién ghi do
twong tw nhu phan 2.2. Két qua nghién ciru
duoc thé hi¢n trén hinh 4:
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Hinh 4. b6 thi biéu dién sw phu thudc cua

1, vao thoi gian dién phdn

Dua vao két qua thu dugc ching t6i nhan
thdy: Khi ting thoi gian dién phan thi cac
gia tri I, ciia Vit.C thay ddi khong nhiéu.
Tuy nhién, & nhitng thoi gian dau chiéu cao
pic chua én dinh, chan pic cao va rong, pic
khong can ddi. Trong khoang thdi gian tir
50s tré di chiéu cao pic 6n dinh, chan pic
hep va thap, pic can déi hon rat nhidu. Didu
ndy c6 thé 1a do lac nay téc do kher Vit.C
on dinh, Iugng Vit.C khuéch tan vao trong
long giot thity ngan dat gia tri n dinh va
16n nhit. Nhu vdy, dé dam bao do chinh
xac cua phép phan tich Vit.C, ching toi
chon thoi gian dién phan lam giau 1a 50s.
3.5. Nghién ciru anh hwéng cia Kich co
giot thliy ngan

Tién hanh twong tu phan 3.4, nhung thay doi
kich ¢ giot thity ngan tir 1 dén 9. Sau do, tién
hanh ghi do duong DPASV cua Vit.C voi
thoi gian dién phan 1a 50s va cac didu kién
ghi do khac twong tu nhu phan 2.2. Két qua
ghi do dugc thé hién trén hinh 5.
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Hinh 5. Cac duwong DPASV cua Vit.C ung
Vvoi kich co giot thuy ngdn khac nhau
Két qua nghién ctru cho thiy khi kich c&
giot Hg ting dan tir 1 dén 9 thi dong dinh
hoa tan I, cling tang dan. Tuy nhién véi giot
treo khi kich ¢& qua 16n thi giot dé bi roi
trong quéa trinh phén tich lam sai léch két
qua phan tich. Chinh vi vay chiing t6i chon
kich ¢& giot thily ngadn & mirc trung binh 1a

4 trong cac phép ghi do.

3.6. Nghién ciru 4nh hwéng cia thé dién
phan lam giau

Pé Iya chon duoc thé dién phan thich hop
cho phép phén tich chung t6i tién hanh
khao sat trong cac diéu kién twong tu nhu &
phan 3.5, nhung thay d6i thé dién phan 1am
giau trong khoang -0,30V =+ 0,30V, cac
didu kién ghi do khac twong ty nhu phin
2.2. Két qua nghién ctru dwoc thé hién trén
hinh 6:

Edf (V)
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Hinh 6. B thi biéu dién sw phu thudc cua

1, vao thé dién phan lam gicu khdc nhau

Tir cac két qua thu duoc & trén chung toi
thdy: Khi ting dan gia trj thé dién phan dat
vao hai dién cuc tir -0,30V dén -0,20V thi
gia tri I, cia vitamin C cling tang dan va dat
gia tri 16n nhat & thé bang -0,20V. Tuy
nhién khi ting dan gia tri thé dién phan tir -
0,15V dén 0,30V, gia trj I, cta vitamin C
¢6 xu huéng giam dan. Didu nay c6 thé 1a
do cang gin vé6i thé dinh pic E, cta chét
nghién ctru thi s khuéch tan cac chit dién
hoat t6i dién cuc giam, do do lugng chét
phan tich bé mit dién cuc giam dan t6i
cuong d¢ dong I, giam. Vi vay, chiing toi
chon thé dién phan la -0,20V trong cac
phép ghi do.

3.7. Nghién ciru dnh hwéng cia téc dd
khudy dung dich

Dé nghién ciru anh hudng cua téc do khudy
dung dich téi dong dinh hoa tan I, cua
Vit.C trong cac didu kién nhu phin 2.2,
nhung thay déi téc d6 khudy tron dung dich
trong khoang 400 + 2800 vong/phut. Két

qua nghién ciru dugc thé hién trén hinh 7:
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Hinh 7. D6 thi biéu dién sy phu thuoc
cua 1, vao toc do khudy dung dich

Céc két qua nghién ctru cho thiy khi téc do
khudy dung dich cang 16n thi cac gia tri I,
cua Vit.C cang cao. Tuy nhién khi téc d6
khudy 16n thi sy khuéch tan chit phan tich
t6i bé mat dién cuc khong d(‘Sng déu, dé tao
thanh sy da 16p cua chit phan tich, dong
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thoi téc d6 khudy qua cao ciing d& dan t6i
hién tuong roi giot.

Vi vdy, chung t6i chon tdc do khudy 2000
vong/phut 13 gia tri tdi wu st dung cho cac
phép ghi do.

3.8. Nghién ciru lya chon thoi gian suc
khi

DPé lua chon duoc thoi gian suc khi thich
hop, chiing t6i tién hanh thi nghiém nghién
ctru voi dung dich vitamin C 10ppb, thém
vao d6 0,5mL dung dich dém axetat c6 pH
4,6 va thay doi thoi gian suc khi tir 15 s
dén 300s. Sau do, tién hanh ghi do duong
DPASV cua Vit.C véi cac diéu kién ghi do
tuong tu nhu phin 2.2. Két qua ghi do duoc
thé hién trén hinh 8:
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Hinh 8. Cac duwong DPASV cua Vit.C ¢ cdc
thoi gian suc khi khac nhau

Cac két qua nghién ctru cho thiy: trong
vung khao sat thoi gian suc khi, ¢ thoi gian
suc khi tir 0 + 30s gié tri I, cao, tuy nhién
chan pic cao, khong can dbi, anh huéng dén
d6 chinh xac ctia phép do. Trong khoang
thoi gian 60s dén 120s dong dinh hoa tan I,
cua Vit.C kha 6n dinh, trong khoang thoi
gian tir 150s dén 300s c6 xu huéng giam
nhe. Vi vay, chung t6i chon gia tri thoi gian
suc khi thich hgp nhit cho phép ghi do 1a
60s.

Tdng hop cac két qua khao sat ching t6i da
xéc dinh cac diéu kién thi nghiém thich hop
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cho phép xé4c dinh Vit.C bang phuong phap
DPASYV dugc trinh bay ¢ bang 1:

Bdng 1. Cdc diéu kién thi nghiém thich hop
cho phép xdc dinh Vit.C bang phirong phdip

DPASV
Dung dich déem Thoi gian 50
. s
nén axetat | dién phan
Hd Kich co giot
p. u{lg 46 1c‘ cd gio p
dich nén thily ngan
Thé tich -
) Theé dién -
dung dich | 0,5mL A
- phan (Eqp) | 0.2V
dém
o Toc do
Thoi gian P 2000
] 60s khuay dung
suc khi ] rpm
dich

3.9. Py chinh xac, giéi han phat hién,
gi¢i han dinh lwgng ctia phwong phap
3.9.1. P§ chinh xac

3.9.1.1. D ding

Dua trén cac diéu kién tdi wu da khao sat
duoc theo bang 1, chung toi tién hanh danh
gia do dung cta phép do thong qua dung dich
chuén va cac diéu kién phan tich da chudn bj
& phan 2.2. MAu dugc x4c dinh biang phuong
phéap thém chuin. Két qua phan tich duoc thé
hién trén hinh 9 va bang 2:
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Hinh 9. Cac duong DPASV phdn tich

méu chuan Vit.C




Bdng 2. Két qua xdc dinh ham hrong Vit.C

trong mau chudan

Miu phn tich Néng d vit.C (ppb)
Lan | 10,31 £ 0,36
Lan 2 9,97 +0,75
Lan 3 10,36 + 1,41
Trung binh 10,49 +£1,02

Cac két qua nhan duoc cho thay sai so
trong ddi & = 0,98. Ching t6 phép do c6
do ding tot.

3.9.1.2. Dy chum

Dé x4c dinh d6 chum ctia phép do chiing toi
tién hanh ghi do dudng Von-Ampe hoa tan
anot cia dung dich Vit.C ndng do 10ppb
trong cac diéu kién tdi wu da khao sat theo
bang 1, lap lai phép do 10 lan. Két qua ghi
do duoc thé hién trén hinh 10 va bang 3:
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Hinh 10. Cac dwong DPASV cua Vitamin
C trong 10 lan do ldp lai

Bang 3. Cdc gid tri I, cua Vit.C trong 10
lan do ldp lai

Lan do | Iyicc (nA) | Lan do | Lvic
(nA)

1 62,4 6 62,3

2 63,8 7 62,3

3 63,2 8 63,5

4 62,2 9 63,7

5 62,5 10 61,9

Str dung cac két qua ghi do trong phan khao
sat d0 chum cua phép do dé tinh toan,
chiing t6i thu dugc két qua sau:

Gia tri I, trung binh L) = 62,78 nA

D9 léch chuan: S = 0,69

Phuong sai S’= 0,48

Do léch chuin cua dai lugng trung binh:

S, =0,221

Do chinh xac cua phép do:
AX(o,k) =t. s,=2,36.0,221 = 0,52
Tir két qua trén ching t6i thay gia trj I, clia
Vit.C trong céac 1an do sai khac nhau khong
dang ké, didu d6 chimng t6 phép do co dd
chum tdt.
3.9.2. Gidi han phat hién (LOD), gi¢i han
dinh lwgng (LOQ):
St dung cac két qua ghi do trong phin khao
sat d0 chum cua phép do dé tinh LOD,
LOQ chung t6i thu duoc két qua nhu sau :
LOD = 1,66 ppb
LOQ =3 LOD =4,99ppb
4. KET LUAN
Qua cac két qua nghién ctru, ching toi rut
ra mot s6 két luan sau:
1.Pd xac dinh dugc cac diéu kién thi
nghiém thich hop cho phép ghi do xac dinh
Vit.C trong mau phan tich d6 1a: chat dién
li 1am nén 13 dung dich dém axetat voi pH
bang 4.6; thé dién phan lam giau 14 -0,20V;
thoi gian dién phan lam giau la 60s; khoang
quét thé 1a -0,2V +0,2V; tde d6 quét thé 1a
25mV/s; téc do khudy dung dich 1a
2000v/phut va kich ¢& giot thuy ngan 1a 4.
2. Pd 4p dung cac diéu kién thi nghiém
thich hop xac dinh duoc dé kiém tra do
chinh xac cua phép do thong qua mau
chudn, két qua kiém tra cho thiy phép do
c6 do chinh xac tét. Két qua sai léch véi
mau chuin nim trong gi6i han cho phép.
(xem tiép tr. 82)
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