TCVN TIEU CHUAN QUOC GIA

TCVN 13263-4:2020

Xuét ban lan 1

PHAN BON -
PHAN 4: XAC DINH HAM LUONG VITAMIN E
BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO

Fertilizers — Part 4: Determination of vitamin E content by high performance liquid
chromatographic method

HA NOI - 2020



TCVN 13263-4 : 2020

L&i néi dau

TCVN 13263-4 : 2020 do Cuc Bado vé thirc vat bién soan, Bo
Néng nghiép va Phat trién néng thén d& nghi, Tong cyc
Tiéu chudn Do Iwang Chét lvgng tham dinh, Bd Khoa hoc
va Cdng nghé céng bd.



TIEU CHUAN QUOC GIA TCVN 13263-4 : 2020

Phén bén — Phan 4: Xac dinh ham lwong vitamin E bang phwong
phép séc ky 16ng hiéu ndng cao

Fertilizers -Part 4: Determination of vitamin E content by high performance liquid

chromatographic method

1 Pham vi ap dung

Tiéu chudn nay quy dinh phwong phap xac dinh ham lwgng vitamin E & dang ()-a-Tocopherol trong
phan bdn béng sic ky 16ng hiéu ndng cao (HPLC).
Thaéng tin gi&i thiéu hoat chat vitamin E xem Phu lyc A.

2 Tailiéu vién dan

Céc tai liéu vién dan sau 1a rat can thiét cho viéc 4p dung tiéu chudn nay. B&i véi cac tai liéu vién dan
ghi ndm céng bé thi 4p dung phién ban dugc néu. DI véi tai liéu vién dan khong ghi ndm cdng bé thi
ap dung phién bdn mé&i nhat, bao gdm ca céc stra ddi (néu cd).

TCVN 4851 (ISO 3696), Nudc dung dé phan tich trong phong thi nghiém — Yéu cau ky thuét va
phuwong phap the

TCVN 10683 : 2015, Phan bén rin - Phuong phép chuan bj méu dé xéc djnh cac chi tiéu hda hgc va
vat Iy

3 Nguyén tic

(#)-a-Tocopherol trong phan bén dugc xa phong héa bang dung dich kali hydroxit trong etanol hogc trong
metanol. (x)-a-Tocopherol dwrgc chiét bing n-hexan. Sau d6 duge xac dinh bang sac ky long hiéu nang
cao (HPLC), st dung cdt pha dao véi detector tlr ngoai (DAD, MWD, PDA,... hodc twong dwong), & budce
sang 280 nm. Cac chét duge nhan biét dya vao thdi gian leu va duge xac dinh bang phurong phap dwong
chuén.
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4 Thuéc thi

Chi stv dung cac thudc thi tinh khiét phén tich, nurdc dung trong qua trinh phan tich dat loai 3 clia TCVN
4851 (ISO 3696) hodc ¢ dd tinh khiét trong durong, sau day goi I3 nwréc.

4.1 Chat chuan (£)-a-Tocopherol (vitamin E), d3 biét ham lwgng, dwec chirng nhan
4.2 Axetonitril (C;HsN), ding cho séc ky léng

4.3 Metanol (CH,0), duing cho séc ky 1dng

4.4 Natri sulfat khan (Na,S0,), tinh khiét phan tich

4.5 Etanol (C,HsOH) 96 %, tinh khiét phan tich

4.6 Kali hydroxide (KOH), tinh khiét phan tich

4.7 Dung dich kali hydroxide, ndng d8 khodng 3%

Ding can ky thuat (5.8) can khodng 3 g KOH (4.6), chinh xac dén 0,001 g vao cde dung tich 250 mi
(5.1) cé chira sdn 97 ml hén hop etanolinwdc (1+9) theo thé tich. DAt vao bé sidu am, siéu am 20 min,
@8 nguéi dén nhiét a4 phang.

4.8 Hydrotoluen da butyl héa (butylated hydrotoluen- BHT), tinh khiét phan tich

4.9 Dung dich Hydrotoluen da butyl héa (butylated hydrotoluen- BHT), ndng dé khoang 20%

Dung can ky thudt (5.8) can khodng 2 g BHT (4.8), chinh xac dén 0,001 g vao binh dinh mirc dung tich
20 ml (5.2), dinh mirc dén vach bang metanol (4.3).

4.10 n-hexan (CgH,4), tinh khiét phan tich

4.11 Dung dich chuan

4.11.1 Dung dich chuan géc, néng dé khodng 1000 ppm

Dung can phan tich (5.7) can khoang 0,01 g chét chudn vitamin E (4.1), chinh x4c dén 0,00001 g vao
binh dinh mirc dung tich 10 ml (5.2), thém 1 mi dung dich butylat hydroxytoluen (4.9), hoa tan va dinh
mirc dén vach bang metanol(4.3). Dat vao bé sidu am, siéu am 1 min, d& ngudi dén nhiét do phong.

4.11.2 Dung dich chuén trung gian, 100 ppm

Dung pipet (5.3) hit chinh xac 2 ml dung dich chuén géc (4.11.1) vao binh dinh mic dung tich 20 ml
(5.2), thém 1 ml dung dich hydroxytoluen da butyl héa (4.9), hoa tan va dinh mirc dén vach bang
metanol(4.3), D&t vao bé siéu am, siéu am trong 1 min, dé ngudi dén nhiét 6 phong.
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4.11.3 Day dung dich chuan lam viéc, néng dé khoang 2; 5; 10; 20; 50; 80 ppm

Dung pipet (5.3) 1y chinh xac 1an Iwet 0,2; 0,5; 1; 2; 5 mi dung dich chuén trung gian (4.11.2) vao lan
It binh dinh mirc 10 mi, dinh mirc Gén vach bang metanol. Dt vao bé siéu am, siéu am trong 1 min,
dé ngudi dén nhiét d phong.

CHU THICH 1:
1} Dung dich chudn dwere ey gilr trong binh 18i mau va bao quan mat tir 2 °C dén 4 °C

2) Dung dich chudin gée nén sir dyng trong véng mét thing k& tir khi pha, dung dich chudn 13m vigc nén ding ngay sau khi pha
lodng

3)  Phai kiém tra danh gid chudn trréc khi sir dyng

4)  Néu sir dyng can ¢4 dé chinh xéc 0,0001 gam thi lugng céin clia chudn va m3u phai ting kén 10 1én
5 Thiét bj, dung cu
S(r dung céc thiét bi, dyng cy théng thwdng clia phang thr nghiém cy thé nhw sau:
5.1 Céc thuy tinh, dung tich 250 ml.
5.2 Binh dinh mirc, dung tich 10 ml; 20 ml; 100 ml.
5.3 Pipet chia vach, dung tich 0,5 mi; 1 ml; 2ml; 5 ml; 10 ml.
5.4 Xyranh bom mau, dung tich 50 p, chia vach dén 1 u. hodc bom mau ty dong
5.5 Mang lpe xyranh PTFE, ¢6 dwong kinh 16 0,45 um.
5.6 Bé siéu am, tan sd siéu am tir 40 kHz dén 100 kHz
5.7 Can phan tich, ¢6 d§ chinh xac dén 0,0001 g va 0,00001 g.
5.8 Can ky thuat, co dé chinh xac dén 0,001 g

5.9 Thiét bi cé quay chan khéng

- Binh ¢ quay, dung tich 250 ml;

- Khodng tdc dd ti» 20 r/min dén 280 r/min;
- Khodng gia nhiét tt 20 °C dén 180 °C.

5.10 Thiét bj loc

Dung dugre cho mang loc dung méi dwdng kinh 13 mm, dwdng kinh 16 0,45 um dé loc dung méi pha
dong cla HPLC
CHU THICH 2: Loc pha ddng qua mang loc Lirde khi diing dé kéo dai thai gian sir dyng clia cit.

5.11 Binh xa phong héa, dung tich khodng 200 ml dwgrc gén véi bd ngung héi leu
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5.12 Phéu chiét, dung tich 250 ml, ¢ ndp polytetraflucetylen

5.13 Céi nghién mau, bing st hodc vat liéu twong duong

5.14 Xyranh lgc mau, dung tich 1 mi ding cho mang Igc xyranh PTFE (5.5)
5.15 Thiét bj sdc ky l6ng hidu nang cao, ugc trang bj nhr sau:

- Detector tlr ngoai (DAD, MWD, PDA, ... hodc twong duong);

- Hé théng bom cao ap;
- Budng diéu nhiét cit tach:

- May tich phan ho3c may vi tinh;

- Cot RP C18, dai 250 mm, dudng kinh 4,6 mm, ¢& hat pha tinh 5 um hodc loai tirong duong;

- Bo bom mau ty ddng hodc bom mau bang tay.
6 Ly mu va chuin bi miu

6.1 Lay mau

D6i véi mAu phan bén thweng, 1Ay miu theo TCVN 9486 : 2018, Béi véi mAu phan bén vi sinh, 14y mau
theo TCVN 12105 : 2018

6.2 Chuan bj mau
Dbng héa mau thir:

- Nghién mau béng cbi st hodc vat liéu trong dwong va trdn fai. Can thue hién céc bién phap
nhw 1am lanh so b tnrée khi nghién mau dé tranh méu bj tiép xtc véi nhiét do cao trong thoi
gian dai.

- Chuan bj mau trong didu kién tranh truc tiép anh sang mét troi

6.2.1 Mau dang rin

Mau dang rén duoc chun bj theo TCVN 10683 : 2015,

6.2.2 Mau dang léng, huyén phu

Mau dang I6ng, dang huyén phti thi phai ldc,tron déu, dbng nhét trurére khi can.
7 Céch tién hanh

7.1 Xa phong hoa mau
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7.1.1 Ding can phan tich (5.7) can 2 phan mau th(r mi phan khoang 2 g, chinh xac dén 0,0001 g d3
durec chuan bi nhu muyc (6.2) vao binh xa phéng héa (5.11), thém 20 ml dung dich KOH d& xa phang
héa (4.7), 1 ml dung dich hydroxytoluen 43 butyl héa (4.9) va 50 mi etanol (4.5) Iac déu.

7.1.2 Chung cét hdi Iwu 30 min trén ndi cach thly (5.11) va thinh thodng xoay binh. Lam ngudi nhanh
duwdi nwde voi dang chay.

7.2 Chiét mau
7.2.1 Chuyén dung dich 1dng sang phéu chiét (5.12) thi nhat, trang binh 2 [an, méi lan 30 ml nudc, 10

ml etanol (4.5) va 40 ml n-hexan (4.10). Lac manh trong 30 s va d& yén cho dén khi hai pha duwgc tach
riéng biét.

Chuyén pha nuérc (phia dwéi) sang phéu chiét (5.12) thr hai, pha hitu co dé yén trong phéu chiét thir
nhét.

7.2.2 Thém vao phéu chiét (5.12) th? 2 hén hep 10 ml etanol (4.5) va 40 mi n-hexan (4.10), lic manh
trong 1 min dé hai pha dugc tach riéng biét

Chuyén pha nuéc (phia dwdi) sang phéu chiét (5.12) thir ba, pha hiru co d& yén trong phéu chiét thie
nhat.

7.2.3 Thém vao phéu chiét (5.12) thér 3 hén hep 10 mi etanol (4.5) va 40 mi n-hexan (4.10), Ic manh
trong 1 min dé hai pha duwgc tach riéng biét

Chuyén pha hiru co sang phéu chiét thir nhét.

7.2.4 Rira djch chiét pha hiru co ba lan, méi 1an diing 40 ml nuéc, ldc manh. Sau d6, nra tiép méi lan
ding 40 ml nwéc cho d@én khi nwde rira cudi cung khdng con mau hdng véi phenolphtalein. Loai bé hét
nwéc bdng céch thém khodng 1 g natri sulfate khan (4.4), néu chira hét thém tiép natri suifate khan
(4.4),
CHU THICH 3:

Trong qué trinh chiét, néu dung dich bj tao nhi thi thém 1 mi dung dich kali hydroxide (4.7) & phé nhi
7.3 Lam bay hoi
Chuyén dich chiét hZru co da duoc loai nwdc (7.2.4) sang binh ¢d quay, I&p vao thiét b cd quay, sau
dé cd quay céch thiy & nhigt 86 50 °C cho dén khi khéng con chét 1dng trong binh cé quay dé loai hét
dung mdi n-hexan.

7.4. Pha loang

Hoa tan can bang metanol (4.3) va chuyén vao binh dinh mirc dung tich 10 ml (5.2), djnh muc téi vach

béng metanol (4.3), loc qua mang lgc xyranh PTFE 0,45 um (5.5).
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7.5 Digu kién phan tich

Céc diéu kién van hanh sic ky sau Gay dwoc cho 1 thich hop:

Ty 1é phaddng  Axetonitril (4.2) : Metanol (4.3) = 50 : 50 ( theo thé tich)
Budc séng: 280 nm

Téc @6 dong: 1,5 ml/min

Theé tich bom mau: 20 ul

Nhiét 4 budng cot:  250C

7.8 Dung duting chuin
Dyng dueng chuén (twong quan gira dién tich pic va ndng dé chét chuan) clia vitamin E tai 5 diém cé
néng dé twong tng dung dich chudn lam viéc (4.11.3),

7.7 Xéc dinh

Dung xyranh (5.4) bom 1 dung dich chuan co néng dd thap nhat trong day dung dich chudn lam viéc
(4.11.3) cho dén khi sé do dién tich ctia pic chudn thay di khéng Ion hon 3 %. Sau 86, bom lan Iwot
cac dung dich chudn 1am viéc (4.11.3) ndng d6 tir thip dén cao va dung dich mAu thix (7.4). Néu ndng
d6 clia mau thtr ndm ngoai dweng chudn thi didu chinh bang cach pha lodng dung dich mau thir bang
metanol (4.3).

8 Tinh két qua

Ham Ivgng cla vitamin E (()-a-Tocopherol) trong mau, X, biéu thi bing miligam trén kilogam (mg/kg),
duwgc tinh theo cdng thire:

X=Xax£xP
m

trong da:
X, 13 ndng dé ctia (&)-a-Tocopherol trong mau tinh theo dwéng chun, tinh biing miligam trén lit

(mgfl);

10



V  Ia thé tich dung méi pha loang mau mililit (ml)
m 14 khéi legng mAu thly, tinh bing gam (g)
P 12 db tinh khiét cla chét chuin

Két qua thir nghiém thu dugc, I8y hai chit s8 sau dau phay.

8 Bao céo thir nghiém

Bao cao thlt nghiém phai ghi rd:

a) moi thdng tin can thiét v viéc nhan biét a3y di mAu thit;
b) phweng phap 18y mau da st dung;

c) phuang phap thir @3 sit dung va vién dén tiéu chudn nay;
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d) moi thao tac khdng dugc quy dinh trong tiéu chudn ndy, hodc nhiing digu dude coi I3 tw chon, va bét

ky chi ti€t nao €6 anh hudng t6i k&t qua:

"
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Phu luc A
(Tham khéo)

Théng tin vé hoat chat vitamin E

A.1  Gidithiéu hoat chat vitamin E

- Céng thire cau tao:

- Tén hoéa hoc: (2R)-2,5,7,8-tetramethyl-2-[(4R.8R)-4,8, 12-trimethyltridecyl}-3,4-
dihydrochromen-§-ol

- Cang thirc phan tlr; CagHsgO2

- Khoi lwgng phan ti:  430,7 g/mol

- Nhiét do néng chay: 3 °C

. D6 hoa tan & 25 °C trong
Nuére 1,9 x 10 mg/L
Tan tét trong cac dung méi hiru co nhw n-hexan,
metanol... '

- Hinh dang bén ngoai: Chét Iong mau canh gian

12



A.2 Hiéu suft thu hdi va gidi han dinh lvgng

- Hiéu sudt thu hoi clia phuong phép: tir 80 % dén 110 %.

- Gidi han dinh lugng ctia phuong phéap (LOQ):

- Vitamin E: 10 mg/kg

- D6 ldp lai clia phuong phép, CV < 5%.

TCVN 132634 : 2020
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Phuluc B
(Tham khao)

Théng tin vé sic ky dd dién hinh cta vitamin A
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Hinh 2: sdc ky d6 clia mau cd chira vitamin E
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Thw muc tai liéu tham khao

TCVN 8276: 2010, Thye phdm — xéc dinh ham luong vitamin E béng sdc ky Iéng hiéu néng cao
TCVN 9486 : 2018, Phan bon- Ly méu
TCVN 12105 : 2018, Phén bén vi sinh vat- Ldy méu

CRL evaluation Report on the Analytical Method sumitted in connection with the Application for

Authorisation as a Feed addivitive according to Regulation (EC) 1831/2003
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