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Phéan bén — Phan 3: Xac dinh ham lwong vitamin C bang phwong

phép sac ky léng hiéu ning cao

Fertilizers — Part 3: Determination of vitamin C by high performance liquid chromatographic
method

1 Pham vi 4p dung

Tiéu chuén nay quy dinh phuong phap xac dinh ham legng vitamin C trong phan bon bang phurong
phép sdc ky Idng hiéu néng cao (HPLC).
Théng tin gidi thiéu hoat cht vitamin C xem Phy lyc A.

2 Tai liéu vién dan

Céc tai liéu vién dan sau la rat can thiét cho viéc ap dyng tiéu chudn nay. Déi véi céc tai liéu vién dan
ghi ndm cdng bd thi 4p dung phién ban dugc néu. Béi vdi tai lidu vien dan khong ghi nadm cang bé thi
ap dung phién ban m&i nhét, bao gdm ¢4 céc sira ddi (néu co).

TCVN 4851 (ISO 3696), Nuxc ding dé phéan tich trong phong thi nghiém — Yéu cdu ky thuét va
phuong phap thee

TCVN 10683 : 2015, Phéan bon rdn - Phuong phép chuén bj mdu dé xéc dinh céc chi tiéu hda hoc va
vatly

3 Nguyén tic

Vitamin C trong m&u phan bén duoc chiét bang nwére khi cd mét hydrazin. Sau dé dugc xéc dinh béng sic
ky I6ng higu nang cao vgi detector tl ngoai (DAD, MWD, PDA,... hodc twong durong), cft pha ddo. Cac
chét dupc nhan biét dya vao thoi gian luu va duge xac dinh béng phurong phap dureng chudn.,

4 Thubc thir

Chi s dyng cac thudc thir tinh khiét phan tich, nuwéc ding trong qua trinh phan tich dat loai 3 ciia TCVN
4851 (ISO 3696) hodc c6 dé tinh khiét trong dyong, sau day goi la nude.
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4.1 Chét chuén axit L-ascorbic (vitamin C), ¢4 biét ham lugng, duoc ching nhan.
4.2 Axetonitril (C,H;N), dung cho sac ky long.

4.3 Metanol (CH,0), dung cho séc ky 16ng.

4.4 Axit axetic baing (C,H405), diing cho séc ky 6ng.

4.5 Dung djch dém axit axetic, ndng d6 khodng 1%.

Dung pipet (5.3) I4y 10 ml axit axetic bang (4.4) cho vao cde dung tich 2000 mi (5.1) ¢6 chika sdn 990
mi nude cét. Siéu am 10 min, d& ngudi dén nhiét dg phong.

4.6 Hydrazin (N,H,), tinh khiét phan tich
4.7 Dung djch hydrazin, néng o khodng 10 mg/ml

Dung can ky thuat (5.8) can khodng 1,0 g hydrazin (4.6), chinh xac dén 0,001 g vao binh dinh mirc
dung tich 100 ml (5.2), dinh mrc dén vach bang acetonitril (4.2), lac cho tan hét.

4.8 Dung dich chuan gdc, néng dé khodng 1000 ppm

Dung can phan tich (5.7) can khodng 0,01 g chét chuan vitamin C (4.1), chinh xac dén 0,00001 g vao
binh dinh mirc dung tich 10 mi (5.2), dung pipet (5.3) thém 1 ml dung dich hydrazin (4.7), thém 4 ml
axetonitril (4.2) hoa tan va dinh mirc dén vach bang nuwéc, lic cho tan hét.

4.9 Dung dich chudn trung gian vitamin C, ndng dd khoang 100 ppm

Ding pipet (5.3) hat chinh xac 2 ml dung dich chudn géc vitamin C (4.8) vao binh dinh mirc dung tich
20 ml (5.2), thém 1 ml dung dich hydrazin (4.7), thém 4 ml axetonitril, dinh m(rc &&n vach béng nuérc,
lic ddu.

4.10 Déy dung djch chuan Iam viéc vitamin C, ndng dd khodng 5; 10; 20; 50; 80 ppm

Dung pipet (5.3) hit chinh xac 13n lwet 0,5; 1; 2; 5; 8 ml dung dich chuan trung gian (4.9) vdo &n luot 5
binh dinh mure dung tich 10 ml, dinh mirc dén vach bing nudrc, l4c déu.
CHU THICH 1

1) Dung dich chudn dugc Iy gilr trong binh t4i mau va bao quan mat tir 2 °C dén 4 °C

2) Dung dich chudn géc, dung dich chudn 12m viée nén ding ngay sau khi pha ledng
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5 Thiét bj, dung cu
SUr dung cac thiét bj, dung cy théng thudng cla phang thlk nghiém cy thé nhw sau:
5.1 Céc thuy tinh, dung tich 100 mi; 2000 ml.
5.2 Binh dinh mirc, dung tich 10 mi; 20 ml; 100 ml.
5.3 Pipet chia vach, dung tich 0,5 mi; 1 ml; 2 ml; 5 ml; 10 ml.
5.4 Xyranh bom mau, dung tich 50 wl, chia vach dén 1 pl. hodc bom mau ty dong
5.5 Mang loc xyranh PTFE, c6 dwdng kinh 18 0,45 p]'T-I.
5.6 Bé siéu am, tan sé siéu am tr 40 kHz dén 100 kHz
5.7 Can phan tich, cd @b chinh xac dén 0,0001 g va 0,00001 g.
5.8 Can ky thuat, co dg chinh xac dén 0,001 g
5.9 Ci nghién mau, bang sir hodc vat liéu twong dvong

5.10 Thiét bj loc

Dung duge cho mang loc dung méi dwdng kinh 13 mm, dwong kinh 15 0,45 urn dé loc pha déng clia
HPLC

CHU THICH 2: Loe pha dong qua méng loc trrdre khi diing dé kéo dai théd gian sir dyng cda cbt.

5.11 Xyranh lpc miu, dung tich 1 ml diing cho mang loc xyranh PTFE (5.5)
5.12 Thiét bj sac ky ldéng hiéu ning cao, dwgc trang bj nhw sau:

- Detector tir ngoai (DAD, MWD, PDA,... hodc twong dueng);

- Hé théng bom cao ap;

- Bubng diéu nhiét cot tach;

- May tich phan hodc may vi tinh;

- Cot RP C18, dai 250 mm, dwéng kinh 4,6 mm, ¢ hat pha tinh 5 pm hodc loai twong dwong;

- Bd bom méau ty déng hodc bom mau bang tay.

6 Lay mau va chuén bi mau
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6.1 Liy miu

Béi v&i mau phan bon thiréng, 14y mAu theo TCVN 9486 : 2018. Déi véi mau phan bon vi sinh, Ay mau
theo TCVN 12105 : 2018

6.2 Chuén bj miu

- Nghién mdu bang cdi st hodc tuong duong va tran lai. Can thue hién cac bién phap nhu [am
lanh s0 bd trucre khi nghién mau dé tranh mau bj tiép xde véi nhiét dd cao trong thai gian dai.

- Chuén bj mau trong diéu kién tranh truc tiép anh sang mét troi

6.2.1 Mau dang rin

M3u dang rin duoc chudn bi theo TCVN 10683 : 2015,

6.2.2 Mau dang Iéng, huyén phi

M&u dang 1dng, dang huyén phii thi phai Iac, tron déu, ddng nhét treée khi can.

7 Céch tién hanh

7.1 Chuén bi dung dich mau ther

Dung can phan tich (5.7) can 02 lugng can mau thir khodng 2 g, chinh xac dén 0,0001 g vao vao binh
dinh mire 20 ml (5.2), ding pipet thém 1 ml dung dich hydrazin (4.6), thém 4 ml axetonitril dinh mirc
den vach bang nwéc. Lac manh cho tan hét, loc qua mang 0,45 pm (5.5) trurdc khi bom vao thiét bi.

7.2 Piéu kién phan tich

Céc diéu kién van hanh séc ky sau day dugc cho 13 thich hop:

Ty |é pha dong:

t (min) | Metanol (4.3) (% theo thé tich) Axit axetic 1% (4.5) (% theo thé tich)
0 3 97
7 3 97
10 70 30
17 3 97
Budc song: 270 nm
Téc @6 dong: 1 mL/min
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Thé tich bom m3u: 20 W
Nhiét 46 budng cot:  25°C
7.3 Dwng dwdng chuan

Dung dudng chudn (twong quan gita dién tich pic va ndng do chét chudn) cda vitamin tai 5 diém co
néng d0 trong (rng dung dich chuan 1am viéc (4.10).

7.4 Xac dinh

Ding xyranh (5.5) bom 1 dung dich chudn trong day dung dich chuén lam viéc (4.15) cho dén khi so do
dién tich cda pic mau chudn thay ddi khéng I&n hon 1 %. Sau @6, bom Ian lwot dung dich chuan lam
viéc (4.15) va dung dich mAu thir (8.1), 13p lai 2 14n ( sb do dién tich cla pic mau chuén thay déi khdng
Ién hon 1 % so v&i gid tri ban dAu). Néu ndng @4 clia mau th( ndm ngodi duong chudn thi didu chinh
bang céch pha lodng dung dich mau thi.

8 Tinh két qua
Ham lugng cda vitamin C trong mau, X, biéu thj bing miligam trén kilogam (mg/kg), dwec tinh theo

cong thire:

X=Xex£xp

m
trong d@é:
Xo 13 ndng a6 clia vitamin C frong mau tinh theo dwéng chudn, tinh bang miligam trén lit (mg/);
V12 thé tich dung mai chiét mau mililit (mi)
m la khéi lvong mau thir, tinh bing gam (g)

P 13 db tinh khiét cla chat chudn

Két qua thir nghiém thu durore, 1y hai chir s sau dau phdy.

9 Bao cao thir nghiém

Bé&o céo thir nghiém phai ghi ro:

a) moi thdng tin can thiét v& viéc nhan biét ddy a0 mau thir,
b) phwong phap &y mdu da s& dung;

¢) phurong phép thir da st dung va vién dan tiéu chudn nay;
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d) moi thao tac khéng duwec quy dinh trong tiéu chudn nay, hodc nhirng diéu dwoc coi 13 ty chon, va
bat ky chi tiét nao c6 anh hudng téi két qua:

10
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Phu luc A
(Tham khao)

Théng tin vé hoat chét vitamin C

Gi@i thiéu hoat chét vitamin C

Céng thire céu tao:

Tén hoa hoc;

L-threo-Hex-2-enono-1,4-lactone  or

dihydroxyethyl)furan-2(5H)-one

Cong thire phan tlr: CeHgOs

Khéi Ivong phan tie: 176, 1

Nhiét 6 néng chay: 190 °C dén 192 °C
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(R)-3,4-Dihydroxy-5-((S)-

1,2-

11
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A.2 Hidu suét thu héi va gidi han dinh lweng

- Hiéu suit thu hdi clia phwong phap: tir 70 % dén 120 %.
- Gidi han dinh lweng cua phwong phap (LOQ):

- Vitamin C: 50 mg/kg

- Do 13p lal cla phwong phdp, CV < 5%.

12
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Phy luc B
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Théng tin vé sic ky dd dién hinh cta vitamin C
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