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Phan bén —Phan 1: Xac dinh ham lwgng vitamin A bing phwong
phép sic ky l1éng hiéu ning cao

Fertilizers —Part 1: Determination of vitamin A content by high performance liquid
chromatographic method

1 Pham vi ap dung

Tiéu chudn nay quy dinh phuong phép x4c dinh ham Itgng vitamin A tdng sé trong phan bén béng
phirong phap sac ky 1dng hiéu nang cao (HPLC).
Théng tin giéi thiéu hoat chét vitamin A xem Phu luc A.

2 Tai liéu vién din

.Céc tai liéu vién dan sau I3 rét cin thiét cho viéc dp dung tiéu chudn nay. Déi véi cac tai liéu vién dan
ghi nam cdng b thi 4p dung phién ban dwoc néu. D6 vai tai liéu vien dan khéng ghi ndm cong bé thi
ap dyng phién ban mé&i nhat, bao gém ca céc stra ddi (néu cd).

TCVN 4851 (ISO 3696), Nutc dung dé phan tich trong phong thi nghiém — Yéu céu ky thugt va
phuong phép thir

TCVN 10683 : 2015, Phan bén rdn - Phuong phép chudn bj mdu dé xac dinh céc chi tiéu héa hgc va
vat ly

3 Nguyén tac

Vitamin A trong phan bon dwgc xa phong hoa bang dung dich kali hidroxit trong etancl hodc trong metanol
& chuyén vé dang retinol. Retinol durgc chiét bang n-hexan. Sau d6 dwgrc xac dinh bang phuong phap séc
ky I6ng hiéu néng cao vdi detector tr ngoai (DAD, MWD, PDA,... hodc twong dwong), cdt pha dao. Cac
chét dwoc nhan biét dya vao théi gian I va duece xac dinh bang phuong phép dwéng chudn.

4 Thudc thir

Chi st dyng cac thute thie tinh khiét phan tich, nwéc ding trong qua trinh phan tich dat loai 3 clla TCVN
4851 (IS0 3696) hodc ¢ dd tinh khiét tong duong, sau day gei la nwdc.

4.1 Metanol, (CH;0H) diing cho séc ky léng
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4.2 Axetoniitril, (C,H;N) dung cho séc ky léng

4.3 Chuin retinol, (CoHy0)= 286,5 g/mal, cé dé tinh khiét it nhat 90 %.
4.4 Etanol, (C;HsOH) ndng % cdn 96 %.

4.5 Natri sulfat khan, (Na,SQ,) tinh khiét phan tich.

4.6 Kali hidroxit, (KOH) tinh khiét phan tich.

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

4.8 Dung djch kali hidroxit, néng dd khodng 3%

Dung can ky thuat (5.8) can khodng 3 g KOH (4.6) chinh xac dén 0,001 g vao cée dung tich 250 ml
(5.1) c6 chira s3n 97 ml hdn hop etanol/nwrérc (1+9) theo thé tich. D3t vao bé siéu &m, siéu am 20 min,
dé ngudi dén nhiét 36 phong.

4.9 Dung dich hydrotoluen da butyl héa (butylated hydrotoluen- BHT), néng d¢ khodng 20%

Dung can ki thuat (5.8) can khodng 2 g BHT (4.7) chinh x4c dén 0,001 g vao binh dinh mirc dung tich
20 ml (5.2), hoa tan va dinh mikc dén vach bang metanol (4.1).

4.10 n-Hexan, tinh khiét phan tich.
4.11 Dung dich chuan géc retinol, néng @6 khodng 1000 ppm

Dung can phan tich (5.7) can khoang 0,01 g chat chuan retinol (4.3) chinh xac dén 0,00001 g véo binh
dinh mirc dung tich 10 ml (5.2), dung pipet (5.3) thém 1 ml dung dich hydrotoluen da butyl héa (4.9),
hoa tan va dinh mirc dén vach béng metanol (4.1), siéu am trong 5 min, @& ngudi dén nhiét d¢ phong.

CHU THICH 1:

1) €6 thé sl dung cac chudin dang este hodc mudi cla vitamin, khi do phai chuyén déi ham lugng cdc dang mudi hodc este vé
retinol.

2) Dung dich chudn duwgrc leu git trong binh téi mau va bdo quin mét tr 2 °C dén 4 °C

3) Dung dich chudn géc nén st dung trong véng mét thang ké tir khi pha, dung dich chudn 1am viéc nén ding ngay sau khi pha
lodng

4)  Phai kiém tra danh gia chudin tnrdre khi sir dyng
5} Néu sir dyng c4n cé dé chinh xdc 0,0001 gam thl lwgng can cia chun va mau phaiting 1&n 10 lAn
4.12 Dung djch chudn trung gian, néng dd khoang 20 ppm

Dung pipet (5.3) hut chinh xac 1 ml dung dich chudn géc retinol (4.11) vao binh dinh mic dung tich 50
ml (5.2), dinh mtrc dén vach béng metanol (4.1), siéu am trong 5 min, @ ngudi dén nhiét 4 phong va .

4.13 Day dung djch chuan lam viéc, ndng dd khoang 1 ppm, 2 ppm, 4 ppm, 8 ppm, 16 ppm
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Dlng pipet (5.3) lay chinh xac 0,5; 1; 2; 4; 8 ml dung dich chuén trung gian (4.12) vao 1an lwgt binh
dinh mirc dung tich 10 m! (5.2), dinh mirc dén vach bang metanol {4.1), siéu am trong 5 min, d& ngudi
dén nhiét a6 phong va .

5 Thiét bi, dung cu

Str dung cac thiét bi, dung cu théng thuerng clia phéng thir nghiém cu thé nhe sau:
5.1 Céc thuy tinh, dung tich 250mi; 1000 m!.

5.2 Binh dinh muc, dung tich 10 ml; 20 m!; ; 50 mi; 100 mi.

5.3 Pipet chia vach, dungtich 0,5 mi;'1 ml: 2 mi; & ml; 10 mi.

5.4 Xyranh bom mau, dung tich 50 yl, chia vach dén 1 pl. hodc bom mau ty dong
5.5 Mang loc xyranh PTFE, ¢6 dudng kinh 16 0,45 pm.

5.6 Bé sidu am, tan s siéu am tl 40 kHz dén 100 kHz.

5.7 Can phan tich, cé dd chinh xac dén 0,0001 g va 0,00001 g.

5.8 Can ky thuat, cé dé chinh xac dén 0,001 g.

5.9 Thiét bj ¢é quay chén khong

- Binh ¢é quay, dung tich 250 ml,
- Khoang téc d tr 20 r/min dén 280 rimin;
- Khodng gia nhiét tr 20 °C dén 180 °C.

5.10 Thiét bj loc

Dung dwge cho mang loc dung méi dwong kinh 13 mm, dwong kinh 16 0,45 pm dé loc pha déng cla
HPLC

CHU THICH 2: Loc pha dgng qua mang loc trirére khi diing d& kéo dai thei gian sir dyung cla it

5.11 Binh xa phong héa, dung tich khodng 200 mi dugc gin véi bd ngung hdi lwu
5.12 Phéu chiét, dung tich 250 ml, cé nap polytetrafluoetylen

5.13 N6i dun cdch thiy

5.14 Céi nghién miu, bing st ho3c vat lidu trong duong

5.15 Xyranh loc mau, dung tich 1 mi ding cho mang loc xyranh PTFE (5.5)

5.16 Thiét bj sac ky léng hiéu néng cao, dvyc trang bi nhu sau:
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- Detector ttr ngoai (DAD, MWD, PDA,... hodc twong dueong);

- Hé théng bom cao ap;

- Budng diéu nhiét cat tach;

- May tich phan hoc may vi tinh;

- Cét RP C18, dai 250 mm, dwéng kinh 4,6 mm, ¢& hat pha tinh 5 pm hodc loai twong duong |
- B& bom mau tw déng hodc bom mau bang tay.

6 Lay mau va chuin bj miu

6.1 Lay mau

Béi véi mau phan bon thueng, 14y mAu theo TCVN 9486 : 2018. B6i véi mau phan bén vi sinh, 14y miu
theo TCVN 12105 : 2018

6.2 Chuan bi mau
Béng hda mau thir:

Nghién méu bang cbi st hodc vat liéu twong dwong va tran lai. Cén thyc hién cac bién phap
nhw 1am lanh so b tredc khi nghién mau dé trénh mau bi tiép xdc véi nhiét dé cao trong thai gian dai.

- Chuan bj mau trong diéu kién tranh tnec tiép anh sang mat trévi
6.2.1 Mau dang ran

Mau dang rén dwoc chudn bj theo TCVN 10683 : 2015.

6.2.2 M3u dang ldng, huyén phi

Mau dang I8ng, dang huyén phi thi phai lac, trén déu, dong nhét trwére khi can.
7 Céch tién hanh

7.1 X& phéng hda mau

7.1.1 Ding can phan tich (5.7) can 2 phan mau the méi phan khodng 2 g, chinh xac dén 0,0001 g da
dwoc chudn bj theo muc (6.2) cho vao binh xa phong héa (5.11), thém 20 ml dung dich KOH (4.8) aé
xa phéng héa,1 ml dung dich hydroxytoluen &3 butyl héa (4.9) va 50 mi etanol (4.4) lic déu.

7.1.2 Chung cét hdi Iu 60 min trén ndi cach thiy va thinh thodng xoay binh. Lam ngudi nhanh duwéi
nwdce voi dang chay.

7.2 Chiét mau

7.2.1 Chuyén dung dich I8ng sang phéu chiét (5.12) th& nhét, trang binh 2 I&n, mé&i lAn ding 30 ml
nuwdc, 10 ml etanol (4.4) va 40 ml n-hexan (4.10). Lc manh trong 30 s va dé yén cho dén khi hai pha
dwoc tach riéng biét.
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Chuyén pha nuwéc (phia dwdi) sang phéu chiét (5.12) thee hai, pha hiru co @& yén trong phéu chiét the
nhét.

7.2.2 Thém vao phéu chiét (5.12) the 2 hdn hep 10 ml etanol (4.4) va 40 ml n-hexan (4.10), I&¢c manh
trong 1 min @& cho tach pha.

Chuyén pha nuwéc sang phéu chiét (5.12) thir ba va pha hiru co sang phéu chiét thir nhat,

7.2.3 Thém véo phéu chiét (5.12) thtr 3 hdn hop 10 ml etanol (4.4) va 40 ml n-hexan (4.10), l&c manh
trong 1 min @& cho tach pha.

Chuyén pha hru co sang phéu chiét th(r nhéat.

7.2.4 Ria dich chiét pha hitu co ba lan, méi 1an dung 40 ml nuwde, lic manh. Sau dé, rira tiép méi lan
ding 40 ml nwée cho dén khi nwdc rira cudi cling khong con mau hdng véi phenolphtalein. Loai bd hét
nwéce bing cach thém khodng 1 g natri sulfate khan (4.5), néu chua hét thém tiép natri sulfate khan
(4.5).

CHU THICH 2:

Treng qua trinh chiét, ndu dung dich bj tao nhd thi thém 1 mil dung dich kali hydroxide (4.8) d& phé nhd

7.3 Lam bay hoi

Chuyén dich chiét hitu co 63 duwgc loai nwéc (7.2.4) sang binh cd quay, Iap vao thiét bj c6 quay, sau
86 ¢b quay cach thily & nhiét 86 50 °C cho dén khi khéng con chét 1dng trong binh ¢ quay dé loai hét
dung mbi n-hexan.

7.4. Pha loang

Hoa tan cdn bang metanol (4.1) va chuyén vao binh dinh mire dung tich 10 ml (5.2), dinh mikc téi vach

bang metanol (4.1), lec qua mang loc xyranh PTFE 0,45 um (5.5).

7.5 Diéu kién phan tich

Cac diéu kién van hanh sic ky sau day duoe cho [a thich hop:

Ty |é pha dong: Axetonitril (4.2) : Metanol (4.1) = 50 : 50 theo thé tich
Budc song: 325 nm
Téc dd dong: 1 mi/min

Thé tich bom mau: 20 yi
Nhiét 46 budng cét:  25°C
7.6 Dwng dwong chuin

Dyng duwong chudn (twong quan gitka dién tich pic va ndng do chat chuin) clia vitamin A tai 5 diém co
ndng dd twong (ng dung dich chuan lam viéc (4.13).
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7.7 Xéc dinh

Dung xyranh (5.4) bom 1 dung dich chuan cé nong do thap nhét trong day dung dich chuan lam viéc
(4.13) cho dén khi sb do dién tich cla pic chudn thay ddi khéng lén hon 3 %. Sau d6, bom lan luot cac
dung dich chudn lam viéc (4.13) néng dd tir thap dén cao va dung dich mau thir (7.4). Néu ndng 66 clia
mau thi ndm ngoai dwreng chudn thi didu chinh bing cach pha lodng dung dich mau thir bing metancl
(4.1).

8 Tinh két qua

Ham lwgng cda vitamin A (retinol) trong mau, X, biéu thj bing miligam trén kilogam (mgfkg), duwee tinh
theo céng thire (1):

x=x,xLep (1)
m
Trong d&:
Xo landng @6 cla retinol trong mau tinh theo dwéng chudn, tinh bang miligam trén lit (mg/l);
V 14 thé tich dung méi pha lodng mau mililit (mi);
m  la khdi lwgng mau thy, tinh bang gam (g);

P 1a d¢ tinh khiét clia chét chudn.

Ham lwong clia vitamin A & cac dang mubi hodc este trong mau, Y, biéu thi bang miligam trén kilogam
(mg/kg), dwege tinh theo céng thire (2):

Y=Xxh (2
Trong d6: h 13 hé sé chuyén ddi
- h=1,147 v¢i retinyl acetate
- h=1,832 v&j retinyl palmitate

- h=1,196 véi retinyl propionate
Ket qua thir nghiém thu dwore, 1y hai chir s6 sau dau phay.
9 Béo cdo thir nghiém
Bao cao thir nghiém phai ghi rd:

a) moi théng tin can thiét vé viéc nhan biét day &0 mau thie;

10
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b) phwong phap lay mau d3 sé dung;
¢) phwong phap thir da st dung va vién dan tiéu chuan nay;

d) moi thao tac khéng dwec quy dinh trong tiéu chudn nady, hodc nhiing didu dwec coi l& e chon, va
bat ky chi tiét nao co anh hudng toi két qua;

11
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Phu luc A

(Tham khao)

Théng tin vé hoat chéat vitamin A

A1 Gidi thiéu hoat chat retinyl acetate

- Céng thirc cau tao:

- Tén hoa hoc: (2E,4E,6E,8E)-3,7-Dimethyl-9-(2,6,6-trimethyicyclohex-1-en-1-yl)nona-2,4,6,8-
tetraen-1-yl acetate

- Cong thirc phan tle: CoaHa04

- Khéi Iegmg phan tl: 328,5 g/mol

- Nhiét 3o ndng chay: 57 °C dén 58 °C

- Nhiét dé séi: 406,22 °C

. D% hoéa tan: Tan trong dau an, clorofom, dietyl ete:

Khong tan trong nudc

12
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A.2  Gi&i thiéu hoat chat retinyl palmitate

- Céng thirc cau tao:

HGC CH;] CHG CHS

x = ™ = o

CHs CHS(CHE),;,CHZ/J*O

Tén hoéa hoc: (2E4E6 [(2E,4E 6E,BE)-3,7-Dimethyl-9-(2,6,6-trimethyl-1-cyclohexenyl)nona-
2,4 6,8-tetraenyl] hexadecanocale

Coéng thire phan tl: CagHesO:
Khéi lwgng phan t: 524.9 g/mal
. Nhiét d néng chay: 28 °C dén 29 °C
- Nhiét 46 s6i; 546,21 °C
. D¢ hoa tan: Tan trong dau an, clorofom, dietyl ete;

Khéng tan trong nwéce

13
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A3 Gidi thiéu hoat chat retinol
- Céng thive cau tao:

HaC CHa CHs CHy

\‘\\\OH

Chy

- Tén héa hoc. (2E,4E,6E 8E)-3,7-dimethyl-9-(2,6 6-trimethyicyclohex-1-enyl)nona-2,4,6,8-
tetraen-1-ol

- Céng thire phan tr: CaoHs0

- Khai legng phan tr: 286,45 g/mol

- Nhiét d6 néng chdy: 62 °C dén 64 °C

- Nhiét 39 soi: 137 °C dén 138 °C

- D4 hoa tan: Tan trong dau dn, clorofom, dietyl ete;

Khong tan trong nwérc

14
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Gidi thiéu hoat chét retinyl propionate

Cdng thirc cau tao:

§ CH
HaC_ CHs CHaj CH3 L 3
S Bullaten o
CHg

Tén hoéa hoc. (2EA4E,6E8E)-3,7-dimethyl-9-(2 6,6-trimethylcyciohexen-1-yl)nona-2,4,6,8-

tetraenyl] propancate

Cong thirc phan tr: CyHaO:

Khéi lwgng phan ti: 3425 g/mol

Nhiét & néng chdy: 28 °C dén 29 °C

Nhiét d¢ soi. 453,7 °C

D6 hoa tan; Tan trong dau &n va chat béo, alcohols, hydrocarbons, clorofom, dietyl ete;

Khéng tan trong nwdc

15
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A.5 Higu suét thu hoi va gi¢i han dinh lwgng

- Hiéu suat thu héi clia phwong phép: tir 80 % dén 110 %.
- Gléi han dinh lwgng clia phwong phap (LOQ):

- Vitamin A: 1mg/kg

- D¢ lap lai cua phwong phap, CV < 5%.

16
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Phy lyc B
(Tham khao)

Théng tin vé séc ky do dién hinh cua vitamin A

Hinh 2: s&c ky dd vitamin A trong nén phan bén

17
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