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Tom tat
Bai viét danh gia tong quan cac k¥ thuat phan tich acid ascorbic trong kiém tra chat Nhan 20/07/2025
lugng do vai tro thiét yéu cua acid ascorbic d6i véi stc khoe con nguoi va kha nang  Puge duyét 29/08/2025
ung dung réng‘réi trong cong nghié}) thuc pham. Cac Phuorng phép dinh lu:qng’ acid Cong bd 28/09/2025
ascorbic, bao gom phuong phap chuan dg, do quang phé UV-Vis, voltammetry, sac ky
1ong hiéu ning cao, do huynh quang, do dién thé va dién di mao quan. Mdi phuong
phap duogc danh gia vé nguyén 1y, vu diém, han ché va pham vi Gmg dung trong phan  Tir khoa
tich acid ascorbic. DU acid ascorbic gitip kéo dai thoi han thue pham nho chéng oxy  Acid ascorbic: Vitamin
héa, viéc dinh luong chinh xac trong cic mau thuc phém phuc tap con nhiéu thach C; HPLC; UV-Vis; dién
thirc. Cac ky thuat phan tich hién dai giup dinh lugng acid ascorbic nhanh, chinh xdc  di mao quén
va dap tmg tiéu chuan qudc t& vé an toan thyc pham. D¢ xuat phat trién cac phuong
phap chon loc, hiéu qua bang cach tich hop do dién thé, do huynh quang, sic ky 1ong
hiéu ning cao va dién di mao quan, nhim ning cao do nhay va xir Iy mau. Didu nay
mé ra hudng tiép can thyc té hon trong kiém tra chat lugng va dam bao an toan thuc
phém, déng thoi tao co so dit li€u quan trong cho nha nghién ctru, nha san Xuét va co
quan quan 1y trong viéc Iya chon phwong phap phu hop dé dam bao chat lugng.
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1. Pit van dé phén tir C¢HgOpg, day 12 mdt loai vitamin tan trong nudce,
1.1. Pinh nghia dang tinh thé mau tring dén vang nhat, khéng mui c6 vi
Acid ascorbic (AA) con co6 mot sb tén goi khac nhur chua. Cau tric phén tir gitip acid ascorbic dugc biét dén
vitamin C, Acid ascorbique, L-Ascorbat,... 1a mot hop la mot chat chdng oxy héa tu nhién [1]

chit hitu co thudc ho monosaccharide, c6 cong thuc
OH
O O . \'\/OH
H

HO OH

Hinh 1. Cong thitrc cdu tao acid ascorbic [1]
Béng 1. Thong s6 k¥ thuat cho acid ascorbic theo Quy dinh ciia Uy ban EU, Tiéu chuan JECFA va TCVN.

Quy dinh ciia Uy ban EU [2] | JECFA [3] TCVN (11168:2015) [4]

Mb ti Bot tinh thé mau tréng dén | Bot tinh thé mau tréng dén | Bot tinh thé tréng dén vang nhat,
vang nhat, khong mui. hoi vang, khong muii. kh6ng mui.

Khoang :
Tur 189 °C dén 193 °C, \ C A1

nhiét dé ey del - Khoang 190 °C, c6 phan hay.

AR ¢6 phan huy.
nong chay
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Db hoa tan | - -

DéE tan trong nudc, it tan trong
etanol, khong tan trong ete.

Po pH 2,4-2,8 (dung dich 2 %) 2,4-2,8

2,4-2,8

AA 1a chit chdng oxy hoa thiét yéu cho téng hop
collagen, chuyén héa carnitine, catecholamine va hap
thu sit, nhung khong tu tong hop nén phai qua ché do
an tu trai cy, rau qua nhu cam, oi, qua mong, ca chua
va khoai tay. Hau hét AA duoc hap thy hoan toan & rudt
non, nhung ty 1¢ hip thy giam khi nong d6 trong 1ong
rudt ting. AA 1a dudng chét dé phan hity trong ché bién
va bao quan, nén thudng dugc ding lam chi sé danh gia
chat luong dinh dudng thuc phdm. Viéc nghién ciru
ham lugng AA gitip xac dinh gia tri dinh dudng, xay
dung dit liéu bao quan va tham khao khau phan an [1].
Ham lugng AA trong céac loai trai cay va rau qua khac
nhau dugc so sanh va danh gia dé x4c dinh ngudn cung
cip AA hiéu qua tir thuc pham tu nhién.

O &
S 0i 228
\ v mg 0t chubng do 128 mg
‘.

Budubim
- . Cai xoadn 120 mg

- lay - . ﬁ

Bong cai xanh 89 mg
k )

Thom/Diia 48 mg ! ;' >, | ‘ Pl

0t chuéng xanh 80 mg
Sap lo 48 mg

Cam 45 mg

Hinh 2. Ham lugng acid ascorbic trong mot $6 loai
thyc pham [1]

1.2. Chuyén héa caa acid ascorbic trong co thé
nguoi

Chuyén héa ciia AA dién ra lién tuc dé duy tri ndng do
6n dinh trong mau va mo, déng thoi tiéu thu nhanh do
tham gia phan tmg chong oxy héa, tong hop sinh hoc
va dic tinh d& oxy hoa, kém bén.

AA duoc hép thu ¢ rudt qua co ché van chuyén tich cuc
phu thudc natri, véi hiéu suat toi 98 % & liéu thap. Tuy
nhién, do giéi han bio hoa, kha ning hap thu giam khi
lidu tang: khoang 80-90 % & 180 mg, 75 % & 1 gam va
chi 16 % ¢ 12 gam [2].

AA d& bi oxy hoa thanh dehydroascorbic acid, ¢ thé
duogc khir tr¢ lai hoac thuy phan thanh acid
diketogulonic, chi yéu bai tiét qua nudc tiéu hodc
chuyén thanh acid oxalic, acid threonic. Du khong phai
con duong chinh, lidu cao chua hip thu ctia AA c6 thé
bi oxy hoa thanh CO: béi vi sinh vat duong rudt. AA va
céc chat chuyén hoa chu yéu bai tiét qua nudc tiéu, toc
d6 phu thudc vao lidu, tang lidu s& thic diy bai tiét va
giam thoi gian ban thai cua AA [2].

Viéc duy tri ndng dd AA can thiét dé thyc hién cac chirc
ning chdng oxy héa. Tuy nhién, qua trinh chuyén hoa
nhanh chéng va kha niang oxy hoa ciia AA c6 thé dan
dén mit cAn bang va anh huong dén strc khoe néu khong
duogc bd sung du luong AA can thiét.

1.3. Ung dung trong bio quan thye pham

Trong nganh cong nghiép thyc pham AA déng vai trd
quan trong nho kha ning chong oxy hoa, giup loai bo
cac ngudn oxy du thira va giam kha ning oxy hoa céac
thanh phan khac. Bén canh d6, AA con gop phan duy
tri sy On dinh cua cac yéu tb vi lugng nhu vitamin A, E,
acid folic, thiamine,... trong cac thuc pham [1].

Céc chat phu gia dya trén AA phd bién: E300 (acid
ascorbic) hodc dang mudi E301 (natri ascorbat), E302
(canxi ascorbat), E303 (kali ascorbat) va E304 (este ua
béo). E304 gitip chéng oxy héa trong méi truong lipid
va ngin ngira 6i thiu trong thue phidm chira chét béo.
Céc chat phu gia dua trén AA duoc co quan quan ly
thue pham ciia EU, Hoa Ky, Uc, New Zealand cho phép
dung trong thuc pham va duoc tng dung trong nhiéu
giai doan ché bién [4].

Hién nay, viéc stir dung cac phu gia dua trén AA tai Viét
Nam dugc quy dinh theo TCVN 11168:2015.

Bang 2. Muc st dung tbi da cho phép cua acid ascorbic va cac mudi cua n6 (E300 - 302) trong thuc pham.
(Trich theo Phu luc II, Quy dinh (EC) sb 1333/2008)

M4& nhém FCS | Loai thuc phim theo FCS
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3 Acid ascorbic/
Banh mi chi gom bdt mi, nude, | E300/E301 . .
1 e Ao Y Natri ascorbat/ Quantum satis
men hodc chat 1én men va muoi. | /E302 .
Canxi ascorbat
Acid ascorbic/ .
2 Thit da xtr 1y c6 gia nhiét. E300/E301 . uantum satis
fdaxulycogla nie Natri ascorbat Q
Cac loai banh snack tir khoai
3 tay, ngil cbc, bot mi hodc tinh | Nhom | Phu gia Quantum satis
bot.
4 Céc loai hat dugc ché bién. Nhom | Phu gia Quantum satis
5 Thyc pham bé sung. Nhom | Phu gia Quantum satis

* Neuyén tac quantum satis (0OS): khong gidi han liéu luong cu thé ma chi yéu cau sir dung & mirc can thiét dé dat
guy q g 8 g » g

dwoc muc dich cong nghé.

1.4. Tac dong bt lgi ciia acid ascorbic dén sirc khoé
con nguoi

Theo FAO/WHO, str dung AA lidu cao c6 thé hinh
thanh soi oxalat va tan méau, v&i mirc hip thu téi da
khuyén nghi 14 1 g/ngay [3]. Nhom EVM cua Vuong
qudc Anh ciing ghi nhin dung lidu cao AA anh hudng
dén hé tiéu hoa, dic biét ¢ nhitng ngudi ¢ tién sir rdi
loan tiéu hoa.

Trong nganh thyc pham, x4c dinh chinh x4c ham lugng
AA quan trong dé dam bao chat lugng va an toan. Cac
ky thuat phan tich hién dai giup do lugng AA nhanh
chong, chinh xéc, dap mg tiéu chuan qudc té va trong
nude. Bai viét tong quan cac phuong phap phan tich
AA, danh gia uu diém, han ché va ing dung trong kiém
tra cht lugng thuc pham.

2. Vit liéu, phwong phap nghién ciru

Viéc xac dinh AA trong céc linh vuc dic biét 1a thuc
pham c6 vai tro quan trong trong kiém soat chit lugng.
Do dic tinh khong 6n dinh trong nude, anh hudng boi
nhiét d9, 4nh sang, ion kim loai nén dan dén nhiéu thach
thire trong qué trinh phén tich. Vi vy, can lwa chon
phuong phép chinh xac, déng tin cdy, dé thyc hién va
phtt hop véi mau.

Hién nay, c6 nhiéu phuong phap phan tich khac nhau
duoc su dung dé xac dinh ham lugng AA trong céc
mAu, bao gdm:

Phuong phap chuan d9.

Phuong phap do quang phd UV-Vis.

Phuong phap do Voltam.

Phuong phap sic ky long hiéu niang cao (HPLC).
Phuong phap do huynh quang.

Phwong phap do dién thé.

+ 4+ + + + + +

Phuong phap dién di mao quan.
Dé lam sang t6 vu diém, han ché va pham vi tng dung
clia timg phuong phép phan tich, tién hanh d4nh gia chi
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tiét cac ky thuat dinh luong AA hién c6. Muc tiéu 1a
cung cip mot cai nhin toan dién va sau sic vé quy trinh
phan tich AA trong thuc phﬁm. Tu d6 hod trg viéc lua
chon phuong phap phu hop cho timg loai mau va muc
dich nghién ctru khac nhau.

2.1. Phuong phép chuin dd

Phuong phép chuan do phan tich AA don gian, nhanh,
tiét kiém chi phi va phut hgp cho phan tich quy mé 1én.
Dua trén tinh khir ctia AA, sir dung dung dich oxy hoa
nhu dichlorophenol indophenol, kali iodat, kali bromat
hodc xanh methylen. Lua chon phuong phap phu thudc
vao phan g héa hoc va d6 nhay mong mudn, phit hop
dé phan tich thuc pham va chit b6 sung chira lugng AA
13 rang, it bi anh huong boi cac chat khir khac.

Nam 2021, Laxminandan Satpathy va cong su da tim
kiém cac nong do AA khac nhau trong cac loai thuc
pham théng thuong. Phuong phap chuan do oxy héa
khtr Tod dugc sir dung. Nghién ctru nay dua trén luong
AA cua 27 ngudn thuc phim in duoc phd bién. Ham
luong AA dao dong tir 4,00 mg/100 g dén 89,55 mg/100
g, cao nhat co trong trai me An Do la 89,44 mg/100 g
[5].

Nam 2017, Nielsen S. S. va cong su da xac dinh ham
luong AA trong cac loai nude ép bang phuong phap
thudc thir 2,6-dichloroindophenol (DCPIP). St dung
dung dich AA chuén dé xac dinh nong do thudc nhudm,
qua trinh phan tich theo trinh tu cac budc cho phép dinh
lugng chinh x4c ham lugng AA trong mau [6].

Nam 2002, Narong Lenghor va cong sy phat trién hai
hé thong chudn do tiém tuan tu két hop phat hién quang
phé dé dinh luong AA, trong 6 mot hé théng dua trén
phan tng oxy hoa khur gitta AA va permanganat trong
moi trudong acid. Cung ndm, Suntornsuk L. va cong su
xé4c dinh ham lwong AA trong nude ép thao moc bang
chuén do truc tiép voi lod, voi tinh tuyén tinh cao trong

@ Dai hoc Nguyén T4t Thanh

NGUYEN TATTHANH

389



https://doi.org/10.55401/4b4rmy62

390

pham vi 100-500 %, dam bao d6 chinh xac va kha nang
phuc hoi tét.

Tuy thudc vao yéu cau phén tich cu thé, timg phuong
phap c6 thé dugc chon dé toi uu hoa do chinh xac va do
tin cay.

Chuan do

l |

Oxy héa - khir

Oxy héa - khu

DCPIP
lod permanganat

Khi ndng oxy héa manh
Poi hoi kiém sodt pH

Hinh 3. Uu diém va han ché cta cac phuong phap
chuén do.

2.2. Phuong phap do quang phé UV-Vis
Trudc day, cac phuong phap phan tich sir dung quang
phd UV-Vis di duoc phat hién, tuy nhién chu yéu gidi
han trong viéc phén tich cac mau huyét twong va doi hoi
quy trinh phtrc tap. Sau d6, da phat trién mot phuong
phép UV-Vis dang tin cdy dé xac dinh AA trong cac
mau c6 sy hién dién cta cac vitamin khac, voi kha nang
tai tao két qua cao. Phuong phap nay c6 dic diém don
gian, nhanh chong hon so vai cac ky thuat trude do6 va
dam bao d9 chinh xac, do tin cay can thiét.
Niam 2020, Panchem Y.P. va cong sy phat trién phuong
phap quang phd UV-1900 dé dinh lwong AA dang bot
bang dung mdi methanol:nude (50:50 v/v) tai budc
song 258 nm. Phuong phap dugc xac nhan theo hudng
dan ICH, dép tmg cac tiéu chi vé tuyén tinh, chon loc,
dac hiéu, chinh xac va d6 1ap lai, cho théy phu hop trong
phan tich AA [7].
Nam 2019, Desai A.P. va cdng su ap dung phuong phap
tuong tu tai Nam Gujarat, ghi nhan phuc bon tir c6 ham
luong AA cao nhét 12 446 mg/100 g. Zeng W. va cong
sy phat trién phuong phap UV moi dinh lugng AA va
nghién ctru anh hudng cua ion dong (IT) 1én qua trinh
oxy hoa AA trong cic dung méi. Két qua cho thiy AA
hoa tan tét trong methanol (81,0 mg/mL) & nhiét do
phong. Phuong phap don gian, nhanh, chinh xac va tin
cdy, phu hop phan tich dinh ky AA dang hat va vién [8].
2.3. Phwong phap do Voltam
Phuong phap do voltam 1a mot k¥ thuat phan tich dién
hoa dya trén viéc do dong dién qua dién cuc khi thay
ddi dién thé, duoc sir dung dé khao sat cac phan tmg
oxy héa-khir va dic tinh dién hoa cua cac chit trong
dung dich hoac trén bé mat dién cuc.
Nam 2010, Ogunlesi M. va cong su da do lugng AA
trong 38 mu rau 14 xanh va thue phdm bang hai phwong
phap: (1) phuong phép voltampton tuan hoan sir dung
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dién cuc carbon thiuy tinh, dién cuc tham chiéu
Ag/AgCl, va dién cuc phu platinum trong dém phosphat
0,1 M, pH = 2,0, chtra 1 mM disodium EDTA, véi dai
dién thé tir 200 mV dén 1000 mV va toc do quét 50
mV/s; (2) phuong phap chuan d6 hdn hop nude cua
mau bang N-bromosuccinimide. Cac mau nhu 6t do, 1a
ciy cam tring, hat tiéu den, cdy ca ri va bi ngd duoc xac
dinh 13 nhimg ngudn lugng AA cao [9].

Phuong phap voltammetry c6 hi€u qua cao trong phan
tich AA, cung cdp kha ning phat hién nong do AA ¢
mirc thip phu hop cho viée dinh lugng AA trong céac
mau thuc phém va sinh hoc. Pay la cong cu phan tich
c6 g dung y sinh va kiém tra chat luong thyc phdm.
2.4. Phwong phap sic ky 16ng hiéu ning cao (HPLC)
Phuong phap HPLC dd dugc phat trién dé khic phuc
cac han ché cua cac k§ thuat phan tich khac nho tinh
nhanh chong, chon loc, dic hiéu va quy trinh chuan bi
mau don gian. Trong viéc xac dinh AA & miu sinh hoc
va thyc pham, HPLC dung déu do UV 1a phuong phap
phd bién véi dinh hép thu tai khoang 265-266 nm.

Véi mau 1ong, AA duge hoa tan trong dung méi thich
hop va loc bd hat ran trude khi tiém vao cdt; voi mau
ran, can déng nhét v6i chat chiét va loai bo can trude
khi pha lodng. RP-HPLC la phuong phap uu tién nho
tinh khong bay hoi va kha ning hoa tan t6t trong nudc
cua AA. Ngoai ra, cac ky thuat khac nhu loai trir ion,
trao doi ion, sic ky cap ion va HILIC ciing dugc sir
dung dé phan tich AA.

Nim 2024, Ha N.M. va cong su phat trién phuong phéap
HPLC xac dinh tong AA (L-ascorbic va L-
dehydroascorbic) trong sup lo xanh va nudc cam, voi
mau chiét bang acid metaphosphoric 20 g/L. Két qua
cho thdy d¢ thu hoi dat 87,6-105,4 % (stp lo) va 88,3-
97,7 % (nudc cam); gioi han phat hién 1an luot 1a 4,31
mg/100g va 3,24 mg/100 g; do 1éch chuan twong ddi 1a
7,72 % va 3,98 %. Phuong phap HPLC nay phu hop dé
phan tich AA trong thyc pham [10].

Nam 2011, Mitic S.S. va cdng su phat trién va xac nhan
phwong phap HPLC chinh x4c, 13p lai cao dé xac dinh
AA trong dugc phdm. Phan tich dung cot Superspher
RP-18 & 200 °C, pha dong gém acid acetic (500 mL) va
1,5¢ mudi natri cta acid 1-hexanesulfonic, tbc d6 dong
0,7 mL/phut, detector UV tai 280 nm. Thoi gian phan
tich khoang 4 phut, gidi han phat hién 1,95 pg/L, ty 1€
thu hoi 99,58-101,93 % [11].

Nam 2009, Li X. thiét 1ap phwong phap HPLC-ECD
phan tich chinh xac AA va acid uric trong huyét tuong,
sir dung acid homogentisic lam chat chudn noi. Phan
tich trén cot pha ddo bang U-HPLC va HPLC thudng,
trong d6 U-HPLC nhay hon v6i gidi han phat hién 0,05
ng. Ca hai phuong phap déu chinh xac va tin cay [12].
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Bang 3. Tong hop cac didu kién HPLC trong mot sé nghién ctru dinh lwong acid ascorbic [10-12]

391

Nghién Burdc
J Cot Pha dong Detector | song LOD Miu
cuu
(nm)
Ha va cong | Eclipse . . 4,31-3,24 | Stp lo xanh,
su (2024) XDB-C18 Acid metaphosphoric 20 g/L UV-DAD | 265 mg/100g | nuoe cam
Mitic  va
h Aci ti L) + Natri 1- .
cong su Superspher cid acetic (§OO mL) atri UV 280 1,95 ug/L | Duoe phim
RP-18 hexanesulfonic (1,5 g)
(20112)
. Hypersil methanol; acid cloroacetic 150 Huyét twong
L(2009) | Goigcis | mM, dinatri EDTA 2 mM ECD 265 0.05ng | oo

2.5. Phwong phap do huynh quang

Phuong phéap do huynh quang 1a mét k¥ thuat phan tich
dua trén kha ning phat ra 4nh sang huynh quang cua
mot chét dang mau khi dugc kich thich bé“mg anh sang
¢6 bude song phi hgp. Khi mot phan tir hodc hop chat
trong mau hap thu nang luong tir tia sang chiéu vao, s&
& trang thai kich thich roi sau d6 phat ra anh sang & budc
song dai hon. Po cuong d6 anh sang nay gitip xac dinh
ndng d6 ctia chat phan tich trong mau.

Cheng X. va cong sy (2019) da mé ta phuong phap thi
huynh quang ty 1& dé xac dinh hoat dong enzyme trong
phan tng hinh thanh AA. Khi enzyme hoat dong trong
phan tng, AA khir Fe** thanh Fe?*, 1am phuc hdi huynh
quang ctia bCD. Thong qua su thay doi nay, hoat dong
cua cac enzyme nhu a-glucosidase va phosphatase cé
thé dugc do dac chinh xac dya trén muc ting huynh
guang Cung nam, Ni P. va cong sy da phat trién phuong
phap huynh quang dé xac dinh hoat dong cua
phosphatase kiém (ALP) va cac chit trc ché, sir dung
cac chim carbon dong pha tap nito va Bo (chdm C) véi
céc kich thich/phat xa & 490/540 nm. Cham C lién két
véi AA qua phan ing thity phan do ALP xtc tac, giap
do hoat dong enzyme trong pham vi chip nhan duoc
[13].

Nam 2019, Wang Y. va cong su di phat trién phuong
phap két hgp do huynh quang ty 1¢ va do mau dé xac
dinh hoat dong ctia AA va enzyme AA oxidase.

Qua trinh oxy héa o-phenylediamine (OPDA) bing
KMnO:x tao thanh hgp chét vang (oxOPDA) hép thy tai
425 nm, 1am giam huynh quang xanh ctia chdm carbon
(dinh ¢ 450 nm) va phat ra dinh méi ¢ 565 nm. Phuong
phap cho pham vi tuyén tinh tir 0,6-40 uM (huynh
guang) va 0,2-70 uM (do mau). Vi pham vi trén c6 thé
xac dinh ham luong AA véi vai trd 1a chat bio quan
trong mot s6 loai thuc phim bd sung c6 ham luong thip.
Phuong phép do huynh quang tmg dung trong phén tich
AA cho thdy d¢ nhay cao va kha nang phat hién nong
d thap, phu hop cho cac nghién ctru dinh lwong nhanh
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va chinh x&c. Phuong phap nay la cong cu hitu ich trong
tuong lai giup kiém tra chat luong thuc phidm chira AA.
2.6. Phuong phap do dién thé

Phuong phap do dién thé cung cip két qua nhanh hon
nhidu so v6i cac phuong phéap thir nhiéu thanh phan.
Puoc st dung dé xac dinh chit béo, dau, nhua, sép,
phuong phap nay khong yéu cau bo diéu bién dong hodc
dién thé, véi thiét bi don gian, d& thao tac va dam bao
két qua c6 thé tai 1ap. Ngoai ra, do dién thé con thanh
cong trong phan tich cdc miu AA khac nhau. Téng kha
ning chéng oxy hoa ciia AA duoc danh gia bang
phuong phap do dién thé, ghi lai dién thé phat sinh tir
phan tng ctia Ks[Fe(CN)s]/K[Fe(CN)s] voi chit chdng
oxy hoa trong mau, sir dung dién cuc bach kim lam dau
do.

Nim 2022, Benvanda A.M va cong sy dé xudt mot
phuong phéap do dién thé dong hoc nhanh va don gian
dé xac dinh AA trong dugc phdm. Trong qua trinh
nghién ctru tdi wu hoéa don bién, cac diéu kién thuc
nghiém da dugc xac dinh sao cho ¢o6 su tuyén tinh gitra
ndng do va su thay do6i dién thé, AE trong khoang tir
8,0x107* mol/L dén 8,0x10°® mol/L. Phuong phap dé
xuit chi can chua day hai phit d& xac dinh AA trong
duoc phém véi do thu hdi dat yéu clu va céac ta duge
thong thuong khong gay nhiéu [14].

Phuong phép do dién thé img dung trong phan tich AA
trong thuc pham, ddc biét trong cac san pham bo sung,
cho thiy kha ning do chinh x4c va d6 nhay cao. Phuong
phap nay 1a mot cong cu kha thi va hidu qua trong kiém
tra chit luong va dam bao lidu lwong AA trong thuc
pham bd sung.

2.7. Phuwong phap dién di mao quén

Hién nay, phuong phap dién di mao quan (CE), dac biét
la dién di mao quan ché truc tiép (CZE), ngay cang
dugc phd bién trong phan tich thuc phim. Nguyén ly
hoat dong cua CE dya trén sy tach chat dya trén su di
chuyén ciia cac ion trong dung méi dudi tic dung ciia
truong dién ap, phu thudc vao dién tich va kich thudce
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ctia cic phan tir hodc ion. Thiét ké thi nghiém trong CE
gitip t6i wu hoa quy trinh phan tich mét cach hop 1y va
khoa hoc hon, nang cao d chinh xac va d¢ lap lai cua
két qua phan tich.

Nam 2017, Pam N.T va cdng su da ung dung phuong
phap dién di mao quan (CE) dé dinh lugng AA trong
nude ting lyc, men tidu héa va cdm vi sinh. Puong
chuan xay dung tir ndng d6 2,0-50 mg/L, hé sb twong
quan R?>0,997. Phuong phéap dat d6 chinh xéc cao véi

Bang 4. Tong hop cac phuong phép phan tich acid ascorbic.
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hiéu suit thu hoi tir 89,3-98,0 % (nudc nén) va 94,7-
108,7 % (mau that). Két qua cho thiy nhiéu mau c6
ndng d6 AA c6 bién dong 10n, gy ra su khac biét trong
dbi toi 129,4 % gitta ham lugng mau do duoc so véi
ham luong dugc ghi trén nhan ctia san pham [15].

Bang tong hop cac phuwong phap phan tich AA da trinh
bay bao gdm cac nguyén ly hoat dong, wu diém, han

ché, va pham vi tmg dung cta tirng phuong phép.

Phuwo s Do 2 .
trong Nguyén ly ¢ Uu diém Han ché
phap nhay
th I hr h A e h R . Kr hr h , re A
2 an rfm u‘ng oa ?C’ d?a t,ren t%n Khéng | Pon gian, nhanh, ? o f 1r{ Xf ¢ Vﬁ“ norllg
Chuan d | khir va oxy hdéa d¢ xac dinh PP . ., | dothap va mau nén phirc
\ R cao tiét kiém chi phi
nong d6 tap
Quang phé | Po do hap thu anh sang & ving Trung Nhanh, don gian, | Khong chuyén biét, dé
UV-Vis UV hoic kha kién binh dé st dung bi anh hudng do oxy hoa
. . : Nhanh, phat hién | Can thiét bi chuyé
Po dong dién qua dién cuc khi N an P ? 1e:rn an :e .:1 f uySn
Voltam P £ Cao néng d6 ¢ mirc | dung, dé nhieu néu mau
thay d6i dién thé £ N £ ,
thap c6 nhicu chat oxy hoa
Nhanh chong,
Miu duoc tach qua cot tinh chon loc, tinh . Ly
’ . j o Chi phi dat, can xir ly
HPLC chromatographic va dugc phat Cao dac hiéu va quy mﬁLp + dat, can Xty
hién bang dau do trinh chuan bi don
gian
Chon loc tot, | Thiét bj dit tién, AA
Huynh Dua trén kha nang cta chit mau Cao nhanh chong, phu | khong phat huynh quang
quang phét ra 4nh sang huynh quang hop cho méu | tr nhién nén can dan
phuc tap Xudt
. o . ) 3 Do chon 1 hu thud
Do dién the gitta dién cuc chon Phat hién nong do ‘(‘) ¢ .(;)n oc P l‘lA u?C
on X ) . . L, Trung Z A . vao dién cuc, khong on
Pién the loc ion iodide voi phan tng N thap, thiet bi don | . o x ,
. binh e x ] dinh v6i nén mau phirc
AA-iodat gian, dé thao tac,
tap
Pién di Duya trejn s%rA di ch‘uyén dudi tac D.(Am gié}n, nhaflAh, Mau phai sach, ¢ An thiét
, dung cta dién trudng trong mao Cao hiéu qua cao, tiéu | . A 1n
mao quan , ) K bi chuyén biét
quan thu it hoa chat

3. Két luan

AA 13 mét hop chit thiét yéu c6 kha ning hoa tan trong
nudce, dong vai tro quan trong trong cac qua trinh sinh
1y ctia co thé va viée thiéu hut n6 c6 thé dan dén hang
loat vin dé strc khoe nghiém trong, bao gdm bénh
scorbut, suy giam hé mién dich va rdi loan chuyén hoa.
Trong thi trudng ngdy nay, cung cip da dang céc thuc
phim c6 chira AA. Do d6, viéc phan tich chinh x4c ham
luong AA trong cic san pham 1a mot phan quan trong
clia cong tac kiém soat chat lwong, dam bao tinh an toan
va hiéu qua cta san pham. Bai danh gia da tong hop va
phan tich cac k¥ thuat phan tich AA. Cac phuong phap
chuén d6, du don gian va hiéu qua vé chi phi, nhung bi
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gi¢i han béi tinh chon loc va anh huéng nhiéu. Quang
phd UV-Vis ¢6 tinh tmg dung cao, song d6 nhay c6 thé
chura du cho cac miu phire tap. Cac phuong phép dién
hoéa, dac biét 1a voltammetry, thé hién do nhay va do
chon loc cao, pht hop cho phén tich AA trong cac nén
mau phire tap, nhu nghién ctru ctia Ogunlesi (2010) da
cho thdy. Bén canh d6, sic ky léng hiéu ning cao
(HPLC) duoc thao ludn vé cac diéu kién va tiéu chi
tham dinh khac nhau, voi cac nghién ctru ciia Ha va
cong su (2024) cho thdy kha niang ung dung hiéu qua
trong cac mau sup lo xanh va nuéc cam [10]. Pién di
mao quan (CE) ndi bat voi hiéu suét phan tach cao va
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tiém nang tu dong hoa, mic du can tdi wu hoa quy trinh
dé dam bao do chinh xéc.

Trong cong tac phan tich AA, viéc lua chon phuong
phap phan tich phu hop phu thudc vao dic diém cua
mAau thuc pham. D4i v6i cac loai thyc phdm twoi, dé
phan hity hodc chira nhiéu hop chit gay nhidu, phuong
phép HPLC thuong dugc uu tién st dung do ¢6 dd nhay
cao, kha ning phén 1ap chinh x4c cac thanh phan va phu
hop véi mau phirc tap. Ngoai ra, trong cac truong hop
lién quan dén dwoc pham hodc thuc phim chirc ning,
cac phuong phap titrimetric sir dung dung dich oxy héa-
khir, hodc phuong phap phan tich quang phd UV-Vis,
thuong duoc lya chon do tinh don gian, tinh nhanh
chong. Bén canh d6, cac phuong phap do dién cuc
potentionetry va quang huynh quang ngay cang dugc

phat trién va tmg dung rong rai trong cac linh vuc yéu
ciu phan tich nhanh, s§ lugng mau 16n hoic trong quy
trinh kiém soat chit lugng san xuat hang loat.

Trong twong lai, nghién ciru nén tap trung vao phat trién
cac phuong phap phéan tich AA nhay, chon loc va hi¢u
qua vé chi phi, c6 kha ning giam thiéu su phirc tap trong
chuan bi mau va anh huong nén mau. Dé xuat tich hop
cac k¥ thuat méi do dién thé, do huynh quang, phuong
phap HPLC hoac CE hira hen céi thién dang ké do nhay
va hiéu qua xir Iy mau trong phén tich AA, mé ra huéng
tiép can thyc tién hon trong kiém tra chat luong va dam
bao an toan thuc pham.

Lo&i cdm on

Chung t6i xin cam on Truong Dai hoc Nguyén Tat
Thanh, TP H6 Chi Minh d3 hd tro cho nghién ctru nay.
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Evaluation Of Ascorbic Acid Analytical Techniques And Their
Applications In Food Quality Control: A Mini Review

Nguyen Thi Hong Thoa®*, Tran Huynh Loc?, Nguyen Le Hoai Linh!
! Faculty of Medical Laboratory Technology, Nguyen Tat Thanh University, Ho Chi Minh City
* nththoa@ntt.edu.vn

Abstract This article reviews the analytical techniques for ascorbic acid in quality control due to the essential role
of ascorbic acid in human health and its wide application in the food industry. Methods for quantifying ascorbic acid
include titration, UV-Vis spectroscopy, voltammetry, high-performance liquid chromatography (HPLC),
fluorescence, potentiometry, and capillary electrophoresis (CE). Each method is evaluated in detail regarding its
operating principle, advantages, limitations, and scope of application in ascorbic acid analysis. Although ascorbic
acid is known to extend the shelf life of foods due to its antioxidant properties, accurate quantification of ascorbic
acid in complex food matrices poses many challenges. Modern analytical techniques provide support for rapid,
accurate quantification of ascorbic acid, meeting international food safety standards. In addition, the development of
selective and efficient analytical methods for ascorbic acid through the integration of potentiometric, fluorometric,
HPLC, and CE techniques promises to significantly improve the sensitivity and efficiency of sample processing,
opening up more practical approaches to food quality control and safety assurance. Furthermore, it provides an
important database for researchers, food manufacturers, and regulatory agencies in choosing appropriate analytical
methods for ascorbic acid to ensure food quality and safety.

Keywords Ascorbic acid; Vitamin C; HPLC; UV-Vis; capillary electrophoresis
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