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Phan bén — Xac dinh ham lwong axit alginic biang phwong phap
sac ky 16ng hiéu nang cao (HPLC)

Fertilizers — Determination of alginic acid content by high peformance liquid chromatography
(HPLC)

1 Pham vi ap dung

Tiéu chudn nay 4p dung dé xac dinh ham lwgng axit alginic trong mau phan bén béng séc ky 16ng
hiéu nang cao, s dung detector tl ngoai.

2 Tailiéu vién din
Céc tai lidu vién din sau day 1a rat can thiét khi ap dung tiéu chudn nay. Déi véi tai liéu vién dan

ghi ndm cang bb thi ap dung ban dwoc néu. DI véi tai liéu vién dan khong ghi ndm cdng b4 thi
ap dung phién ban méi nhit, bao gém ca cac ban sira ddi, bd sung (néu co).

TCVN 4851:1989 (ISO 3696:1987) Nuwéc dung dé phén tich trong phong thi nghiém - Yéu céu
ky thuét va phuong phap tht
TCVN 9486:2018 Phan bén — L&y m&u

TCVN 10683:2015 (ISO 8358:1991) Phan bén ran — Phuwong phép chuén bj mau dé xac dinh céc
chi tiéu héa hoc va vit ly

3 Nguyén tic

Axit alginic trong phan bén dwoc chiét trong hdn hop dung dich KH,PO4 0,01 M (pH = 7,0) va
metanol v&i ty & (65:35) vé& thé tich. Sau d6 dwoc xac dinh trén thiét bj séc ky 1dng hiéu ning cao
st dung detector t&r ngoai (PDA) hodc twong dwong tai bude séng 210 nm.

4 Thubc thir

Trir khi c6 quy dinh khac, trong qua trinh phan tich chi st dung céc hoa chét, thudc thir co cép dd
tinh khiét phan tich dling cho HPLC va nwdc cat hai lan phii hop véi TCVN 4851:1989 (ISO 3696:1987)
hodc nwéc cé dd tinh khiét twong dwong (dd dan dién < 10 pS), sau day goi la nude.
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41  Alginic acid (CeHgOg)n.

4.2. Metanol (CHsOH).

4.3 Acetonitril (C,H;N).

4.4  Natri hydroxit (NaOH).

4.5 Kali dihydro photphat (KH2PQ,).
4.6 Dung dich NaOH 1 mol/L.

Hoa tan 4,0 g NaOH (4.4) véi khoang 50 mL nwéc trong binh dinh mirc dung tich 100 mL, Thém
nwéc dén vach dinh mire, Iac d&u. Dung dich dwoc bdo quan trong binh nhua.

47 DungdichdémpH=7
Ding cén phan tich (5.1) can 1,36 g KH2PO4 (4.5) va binh djnh mirc cd dung tich 1000 mL, thém
khodng 900 mL nuéc. Didu chinh pH clia dung dich vé& 7,0 bing dung dich NaOH 1M (4.6), thém

nwéc db dén vach. Dat binh vao may siéu am trong thoi gian 5 min, sau d6 dé ngudi dén nhiét 6
phong.

4.8  Dung dich chiét mau

L&y 80 phan thé tich dung dich dém pH = 7 (4.7) véi 20 phan thé tich metanol tinh khiét (4.2).
Lac déu.

4.9 Dung djch chuin axit alginic 1000 mg/L

Dung can phan tich (5‘1)' can 0,01 g axit alginic (4.1) vao binh dinh mirc duﬁg tich 10 mL. Thém
0,1 mL dung dich NaOH 1M (4.6) va 9 mL dung dich chiét (4.8). D&t binh vao may siéu am trong
th&i gian 30 min, dinh mirc dén vach béng dung dich chiét (4.8), d& ngudi dén nhiét do phong.

4.10 Dung dich chudn trung gian 100 mg/L

Dung pipet (5.5) hut chinh xac 5 mL dung dich chuan géc (4.9) vao binh dinh mirc dung tich 50 mL
thém dén vach bing dung dich chiét (4.8), lac ddu. Dung dich chun phai dugc bao quan trong binh
téi mau & nhiét @9 tir 2 °C dén 8 °C.

4.10 Dung djch chuln lam viéc
Pha day dung dich chudn 1am viéc cda axit alginic trong dung dich chiét (4.8).

St dung sau binh dinh mirc dung tich 10 mL, cho vao méi binh thi tw s mililit dung dich
chuén axit alginic 100 mg/L (4.9) va dung dich chiét (4.8) vira di 10 mL, thu dwgc day dung dich
chudn axit alginic (xem Bang 1).
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Béng 1 - Day dung dich chuén axit alginic néng dé tir 5 mg/L dén 60 mg/L

S$é hiéu binh S0 $1 S2 S3 S4 S5

Thé tich dung dich chun axit alginic| 0 0,5 1 2 4 6
100 mg/L (4.9) Iay vao méi binh (mL)

Thé tich dung dich chiét (4.8) thém @én | 10 9,5 9 8 6 4
vach dinh mlrc (mL)

Ndng d6 dung dich chuan axit alginic| 0,00 | 50 | 10,0 | 20,0 | 40,0 | 60,0
thu dwee (mail)

CHU THICH: Tuy thugc vao didu kién trang thiét bj va ham lwong axit alginic trong mau thi d& xay dung
dueng chudn sao cho pht hop.

5 Thiét bi va dung cu

Céc thiét bj, dung cu thdng thwéng trong phong thi nghiém va

5.4 Can phén tich, ¢6 dd chinh xac dén + 0,0001 g.

5.2 Bé siéu am.

5.3 May do pH.

5.4 Thiét bj HPLC, dugc trang bj nhv sau:

— Detector tt ngoai (DAD, MWD, PDA,... hoac twong duong);

- Hé théng bom cao ap;

- Bubdng didu nhiét cot tach;

— May tich phan hodc may vi tinh;

- CO6t RP C18, dai 250 mm, dwdng kinh 4,6 mm, c& hat pha tinh 5 pm hoéc loai tvong dwong;
- BO6 bom mAu ty dong hodc bom mau bang tay.

5.5 Pipet, dung tich 1,0; 2,0; 5,0; 10 mL, ¢é vach chia dén 0,1 mL.

5.6 Gidy loc, gidy loc Whatman 0,45 um hodc twong dwong.

5.7 Binh dinh mirc, dung tich 10; 25; 50; 100; 1000 mL.

6 Liy mau va chuan bj mau
6.1 Liy mau

L4y mau theo TCVN 9486:2018.
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6.2 Chuin bj miu

6.2.1 Phén bén dang rén: Chuan bj mau thi theo TCVN 10683:2015 (ISO 8358:1991).

6.2.2 Phan bon dang long

6.2.21 Dang dung dich: Mau 14y ban dau khéng it hon 50 mL, trwéc khi ldy miu dé tién hanh

phép thi¥, mau phai dwec lac déu.

6.2.2.2 Dang Idng sén sét: M4u l4y ban d4u khong it hon 200 g, trwéc khi ldy mAu dé tién hanh

phép thlr, mau phai duwoc tron déu.

7 Cach tién hanh

7.1 Chiét miu

Dung can phan tich (5.1) can khoang 0,5 g d&n 5 g mAu phan bén da dwoc chuin bj (6.2.1 va
6.2.2.2). Pbi v&i mau dang Iong (6.2.2.1), dung pipet (5.5) hit khodng 0,5 mL dén 5 mL dung dich
mau va can dé xac dinh khéi lvgng, cho vao céc dung tich 50 mL, hoa tan, chuyén sang binh
dinh mirc dung tich 50mL va djnh mirc téi vach béng dung dich chiét (4.8). B4t binh vao may
" siéu am trong thoi gian khoang 5 min, sau d6 d& ngugi dén nhiét @ phong, loc qua gidy loc (5.6).

Dung dich thu dwgc ding dé& xac dinh axit alginic.

7.2 Didu kién phan tich

Phaddéng:  G&m pha dong A va pha dong B

Pha ddng A: Hén hop dung dich dém pH 7,0 (4.7) va metanol (4.3) theo ty 16 (65:35) vé thé tich;

Pha dong B: Acetonitril;

Cot tach: Cot C18 (250 mm x 4,6 mm), Spm;

Nhiét d6 cot: 35 °C;
Téc do dong: 1,0 mL/min;
Thoi gian phan tich: 20 min:

Budc song: 210 nm.

Théi gian (min) Pha dong A Pha ddng B
0 100 0
4 100 0
7 50 50
1 50 50
14 100 0
20 100 0
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7.3 Xac djnh axit alginic trong mau bing HPLC

On dinh hé théng HPLC theo hwéng dan clia nha san xuat. Sau khi hé théng thiét bj én dinh, ding
bom médt dung dich chudn ¢6 ndng d8 thap nhét trong day dung dich chuén lam viéc (4.10) cho dén
khi sé do dién tich clia pic chudn thay d8i khong 1én hon 3 %. Sau 6, bom 1an Iwot cac dung dich
chun 1am viéc (4.10) ndng do tir thdp dén cao (Bang 1) qua cot tach, dyng dudng chuén
ham lwgng axit alginic twong tng v&i dién tich pic thu duge.

Bom dung dich m3u thir (7.1), I3p lai 2 1an. Xac dinh ham lweng axit alginic da theo dwéng chuén
da dwoc xay dung. Néu ndng @6 clia mau thir ndm ngoai dwdng chudn thi didu chinh bang cach
pha lodng dung dich mau thr bang béng dung dich chiét (4.8).

8 Biéu thj két qua
Ham lwgng axit alginic (X) trong m&u phan bén, tinh bing mg/kg, theo céng thirc:

X = axfxy

X P[
trong dé:
a la ndng @ clia axit alginic trong dung dich mau, tinh bang miligam trén lit (mg/L);

f la hé s6 pha loang;

vV la thé tich dung dich dinh mc cha mau (hodc mau tring) sau khi chiét (50 mL),
tinh bang mililit (mL);

m 1a khdi lvgng mAu c¢an, tinh bang gam (g);
P;  la dd tinh khiét cGia chét chudn, tinh bang phan tram (%).

Két qua phép thir 13 gid trj trung binh cac két qua clia it nhét hai 1an thi dwgc tién hanh song song,
sai léch gilra ching khong duoc vuot qua theo quy dinh clia AOAC (tuy thudc vao mirc ndng dd
ctia chat thir) so véi gia tri trung binh

Két qua thir nghiém thu dwoc, 1ay hai chi sé sau ddu phy.

9 Bao cao thir nghiém

Béo céo thir nghiém phai bao gom it nhét cac thang tin sau:
a) Vién dan tiéu chuan nay;

b) Bac diém nhan dang mau;

¢) Két qua thi nghiém:;



TCVN 13761:2023

d) Moi thao tac khong quy dinh trong tiéu chun nay, hodc dwoc coi la tly chon va cac yéu té
c6 thé anh hwdng dén két qua thir nghiém;

e) Ngay thtr nghiém.

10
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Phu luc A
(Tham khao)
Théng tin vé axit alginic

A.1 Gidi thiéu axit alginic

Cbng thirc cau tao

- Tén hoat chét: Alginic acid

— Tén héa hoc: IUPAC : [D-ManA(B1—4)L-GulA{a1—4)]n

— Cong thirc phan tir: (CeHsOg)n

- Khéi lwgng phan ti: 10,000 g/mol — 600,000 g/mol (trung binh.dién hinh)
— D§ hoa tan: Tan cham trong nwée, tao ra dung dich nhét

- Dang bén ngoai: Dang hat, bdt hodc soi manh mau trang dén vang nau

11
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Phu luc B
(Tham khao)

Vi du vé séc ky dd dién hinh cua axit alginic

Séc ky dd dién hinh clia axit alginic trong phan bén

Summary{ Compound)
PDA

12
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Thw muyc tai ligu tham khao

A Validated HPLC Assay Method for the Determination of Sodium Alginate in Pharmaceutical
Formulations '

Inhouse method of american vanguard corporation.
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