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Phan bén - Phan 2: Xac dinh ham lweng vitamin nhém B bang

phwong phap sac ky I6ng hiéu ning cao

Fertilizers —Part 2: Determination of vitamin B group by high performance liquid
chromatographic method

1 Pham vi ap dyng

Tiéu chudn nay quy dinh phwrong phap xéc dinh ham Iwgng vitamin nhém B (By, By, Bs, Bs, Be, B, B1a)
trong phéan bén béng séc ky léng hiéu ndng cao (HPLC).
Théng tin gidi thiéu hoat chat vitamin nhém B xem Phu luc A.

2 Tailiéu vién dan

Céc tai liéu vién dan sau 1a rat can thiét cho viéc ap dung tigu chudn ndy. Déi véi céc 1ai liéu vién déan
ghi n3m céng bé thi &p dung phién ban duoc néu. DI véi tai liéu vién dan khang ghi ndm cong bé thi
ap dung phién ban méi nhat, bao gém ca céc stra ddi (néu co).

TCVN 4851 (ISO 3696), Nudc ding dé phan tich trong phong thi nghiém — Yéu cdu ky thuat va
phuwong phap thir

TCVN 10683 : 2015, Phan bon rdn - Phuong phap chudn bj mau dé xéc dinh céc chi tiéu hda hec va
vét ly

3 Nguyén tic

Céc vitamin nhém B trong phan bén duoc chiét bing nwée cé tinh kidm nhe. Sau d6 dugce xac dinh bang
phwong phap séc ky [dng hiéu ndng cao véi detector tr ngoai (DAD, MWD, PDA.... hodc twong dwong),
cot pha dao. Céac chét duoc nhan biét dua vao thei gian luu va duge xéc dinh bang phwong phap dudng
chuan.
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4 Thube thir

Chi s dung cac thude thir tinh khiét phan tich, nuéc ding trong qué trinh phén tich dat loai 3 clia TCVN
4851 (1SO 3696) hoic cb d6 tinh khiét tong dirong, sau day goi la nudc.

4.1 Chét chudn thiamine hydrochloride (vitamin B,), da biét ham lrgng, duge ching nhén.
4.2 Chét chuén riboflavin (vitamin B,), da biét ham lwgng, dwgce chirng nhén.

4.3 Chét chun nicotinamide (vitamin Bs), d3 biét ham lugng, dugc ching nhan.

4.4 Chét chuan D-pantothenic acid (vitamin Bs), da biét ham lwgng, dugc chimg nhan.

4.5 Chat chuin pyridoxine hydrochloride (vitamin Bg), da biét ham lwong, dwoc chirg nhén.
4.6 Chéat chuan axit folic (vitamin Bs), da biét ham lugng, dugc chirng nhan.

4.7 Chat chudn cyanocobalamin (vitamin By,), d3 biét ham lugng, dwoc chitng nhan.

4.8 Axetonitril (C,;H,N), dung cho sac ky léng.

4.9 Metanol (CH,0), dung cho séac ky Iong.

4.10 Amoniac (NH,), dung cho sic ky Iong.

4.11 Axit axetic bang (C,H.0;), diing cho séc ky long.

4.12 Dung dich axit axetic, ndng dd khodng 1% theo thé tich

Dung pipet (5.3) lAy 10 ml axit axetic bang (4.11) cho vao cde dung tich 2000 ml (5.1) ¢é chira sén 990
ml nwére. Siéu am 10 min, dé ngudi dén nhiét do phong.

4.13 Mudi natri 1-octan sulfonic acld, ding cho séc ky Idng.
4.14 Triethylamine (N(CH,CH;),), ding cho séc ky ldng.
4.15 Kall dihydro phosphat (KH,PO,), diing cho s&c ky [dng.
4.16 Axit phosphoric (H;PO,), ding cho séc ky 1dng.

4.17 Dung méi chiét miu
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4.18 Dung djch chuén géc

4.18.1 Dung dich chuan goc vitamin B, ndng d6 khodng 1000 ppm

Dung can phan tich (5.7) can khoang 0,01 g chét chuin thiamine hydrochloride (4.1), chinh xac dén
0,00001 g vao binh djnh mi¢ dung tich 10 mi (5.2), hoa tan va dinh mirc dén vach bang nwéc, siéu 4m
trong 5 min, d& ngudi dén nhiét dd phong.

4.18.2 Dung djch chuin gdc vitamin B,, ndng d6 khoang 100 ppm

Ding can phén tich (5.7) can khodng 0,01 g chat chudn riboflavin (4.2), chinh xac dén 0,00001 g vao
binh dinh mi¥c dung tich 100 ml (5.2), hoa tan va dinh mirc dén vach bang nwée, siéu am trong 30 min,
dé ngudi dén nhiét d6 phéng.

4.18.3 Dung dich chuan goc vitamin B,, 1000 mg/l

Dung can phan tich (5.7) can khodng 0,01 g chét chudn nicotinamide (4.3), chinh xac dén 0,00001 g
vao binh dinh mirc dung tich 10 mi (5.2), hoa tan va dinh mic dén vach bang nwéc, siéu &m trong 30
min, dé nguéi dén nhiét d6 phong.

4.18.4 Dung dich chuan géc vitamin Bs, néng do khoang 1000 mg/L

DUng can phén tich (5.7) can khodng 0,01 g ch4t chudn D-pantothenic acid (4.4), chinh x&c dén
0,00001 g vao binh dinh mirc dung tich 10 m! (5.2), hoa tan va dinh mirc dén vach béng nudrc, siéu &m
trong 5 min, d& ngudi dén nhiét 4o phéng.

4.18.5 Dung dich chuan goc vitamin Be, nong do khodng 1000 mg/L

Dung can phén tich (5.7) c&n khoang 0,01 g chét chudn pyridoxine hydrochloride (4.5), chinh xac dén
0,00001 g vao binh dinh mrc dung tich 10 ml (5.2), hoa tan va djnh mic dén vach bang nuwoc, siéu am
trong 30 min, d& ngudi dén nhiét dé phong.

4.18.6 Dung djch chuan géc vitamin By, néng d8 khodng 1000 mg/L

Ding can phan tich (5.7) ¢an khodng 0,01 g chat chudn axit folic (4.6), chinh xac dén 0,00001 g vao
binh dinh mirc dung tich 10 ml (5.2), thém 0,2 ml dung dich amoniac (4.10), hoa tan va dinh murc dén

vach bing nudc, siéu am trong 30 min, @& ngudi dén nhiét dd phong.

4.18.7 Dung dich chudn géc vitamin By, ndng dd khodng 1000 ppm
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Diing can phan tich (5.7) can khoang 0,01 g chét chudn cyanocobalamin (4.7), chinh xac dén 0,00001
g vao binh dinh mic dung tich 10 ml (5.2), hoa tan va dinh mirc dén vach béng nwdc, siéu am trong 30
min, d& nguéi dén nhiét 4o phong.

4.19 Dung djch chuan hén hep trung gian
4.19.1 Dung dich chuan trung gian vitamin B,, ndng d6 khodng 100 ppm

Ding pipet (5.3) hit chinh x4c 5 mi dung dich chuén géc vitamin By (4.18.1) vao binh dinh mtc dung
tich 50 ml {5.2), djnh mirc dén vach bang nwéc, siéu am trong 5 min, dé ngudi dén nhiét d phong.

4.19.2 Dung dich chuén trung gian vitamin Bs, néng 46 khoang 10 ppm

Dlng pipet (5.3) hit chinh xac 5 mi dung dich chudn géc Bs (4.18.4) vao binh dinh mire dung tich 50 ml
(5.2), dinh mirc @&n vach bang nwérc, siéu 4m trong 5 min, dé ngudi @én nhiét @ phong.

4.19.3 Dung dich chuén hén hep trung gian vitamin B;, By, B, Bg, By

Ding pipet (5.3) hut V ml cac dung dich chuan géc & muc (4.18) vao binh dinh méxc dung tich 20ml
(5.2) theo bang 1 sau doé thém 0,2 m! amoniac (4.10), dinh mirc dén-vach bang nudec, siéu &m trong 5
min, dé ngudi d&n nhiét dd phong . Ndng d9 chudn trung gian cac vitamin By, Bs, Bs, Bs, Byz dugc thé
hién trong bang 1.

Bang 1: Nong dé tuong dbi dung dich chuan trung gian cac vitamin By, Bs, Bs, Bs, B1a

Chuan gbéc Pipet (ml) Binh dinh mirc, ml |  Nbng @6 twong ddi (ppm)
Vitamin B, 5 25
Vitamin B, 1 50
Vitamin B 2 20 100
Vitamin Bg 0,5 25
Vitamin B, 2 100

4.20 Day dung dich chuan lam viéc

4.20.1 Day dung dich chuan lam viéc vitamin By, néng dé khodng 5; 10; 15; 20; 50 ppm

Dung pipet (5.3) hat chinh xac 1; 2; 4; 6; 8 ml dung dich chuén trung gian By (4.19.1) vao tan lwot 5
binh dinh mirc dung tich 20 ml, dinh mirc dén vach bing nwéc, siéu am trong 5 min, dé ngudi dén nhiét
dd phong.
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4.20.2 Diy dung djch chuén lam viéc vitamin Bs, néng d6 khodng 5; 10; 15; 20; 50 ppm

Dung pipet (5.3) hut chinh xac 1; 2; 4; 8; 8 ml dung dich chudn trung gian Bj (4.19.2) vao lan lugt 5
binh dinh mrc dung tich 20 mi, dinh mirc dén vach bang nwéc, siéu am trong 5 min, dé ngudi dén nhiét
dé phang.

4.20.3 D3y dung dich chuan lam viéc vitamin By, B;, Bg, Bg, Bya

Dung pipet (5.3) hit chinh xac 1an luot 0,5 ml; 1 ml; 2 ml; 5 mi; 8 ml dung dich chuan trung gian
(4.19.3) vao l1an lwgt 5 binh dinh mirc dung tich 10 ml, dinh mikc dén vach béng nuwdre, siéu am trong 5
min, dé ngudi @én nhiét 6 phong.

N6ng d6 dung dich chudn lam viéc cac vitamin Bo, Bs, Bs, Bs, By dwroc thé hién trong bang 2.

Bang 2: Ndng dé twong dbi clia dung dich chuan lam viéc cac vitamin By, By, Be, Bs, Byy

Néng d6 dung dich chuan lam viéc (ppm)
Vitamin B Vitamin Bs Vitamin Bg Vitamin B Vitamin B,
1,25 25 5 1,25 5
2.5 ) 10 25 10
5,0 10 20 50 20
12,5 25 50 12,5 50
20 40 80 20 80

4.21 Dung dich dém phan tich vitamin B,

Dung can ky thuat (5.8) can khodng 1,08 g mubi natri 1-cctan sulfonic acid (4.13) chinh xac dén 0,001
g vao cbc dung tich 2000 ml (5.1), thém 1000 ml nwée, sau 6 thém 1 mi triethylamine (4.14) réi diéu
chinh vé& pH 2,8 bing axit phospheric (4.16).

4.22 Dung dich dém phén tich vitamin BS

Dung can k¥ thuat (5.8) can khodng 1,08 g mudi natri 1-octan suifonic acid (4.13) va 1,36 g kali dihydro
phosphat (4.15) chinh xac dén 0,001 g vao céc dung tich 2000 ml (5.1) thém 940 mi nuwdc, sau dé
thém 5 m triethylamine (4.14) rdi diéu chinh vé pH 3 bang axit phosphoric (4.16).
CHU THICH 1:

1) Dung dich chudn duge v gitr trong binh téi mau vé bdo quin mét ttr 2 °C dén 4 °C

2) Dung dich chudn géc nén sl dyng trong vdng mdt thang k& tir khi pha, dung dich chudn lam viéc nén diing ngay sau khi pha
lodng

3)  Phdikiém lra dénh gid chudn tnedc khi sir dyng

4)  Néu sl dung can ¢6 80 chinh xac 0,0001 gram thi lrgmg cn cla chudn va miu phiting 1én 10 1n
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5 Thiét bi, dung cu

Str dung cac thiét bj, dung cu théng thwéng clia phéng thlk nghiém cy thé nhw sau:
5.1 Coc thuy tinh, dung tich 2000 ml.

5.2 Binh dinh muire, dung tich 10 ml; 20 ml; 50mi; 100 ml.

5.3 Pipet chia vach, dung tich 0,5 mt; 1 ml; 2 ml; 5 ml: 10 ml.

5.4 Xyranh bom mau, dung tich 50 i, chia vach dén 1 . hodc bom mau ty dong
5.5 Mang loc xyranh PTFE, cé duwéng kinh 18 0,45 um.

5.6 B& siu am, tan sb siéu am tlr 40 kHz dén 100 kHz

5.7 Cén phan tich, cé dé chinh xac dén 0,0001 g va 0,00001 g.

5.8 Cén ky thuat, cé d6 chinh xac dén 0,001 g

5.9 May do pH, khoang do pH: tr 0,0 dén 14,0, d6 phan giai: 0,1 pH

5.10 Coi nghién mau, béng st hodc vét liéu twong duong

5.11 Xyranh lgc mau, dung tich 1 mi diing cho mang loc xyranh PTFE (5.5)

5.12 Thiét bj loc

Ding dwgc cho mang loc dung mdi dwéng kinh 13 mm, dwéng kinh 16 0,45um d& loc dung mai pha
déng clia HPLC

CHU THICH 2: Loc dung méi pha d8ng qua mang loc trrde khi ding d& kéo daithai gian st dung cda cit
5.12 Thiét bi sic ky 16ng hiéu nang cao, dugre frang bj nhu sau:

- Detector tlr ngoai (DAD, MWD, PDA,... hodc tveng dwong);

- Hé théng bom cao 4p;

- Bubng diéu nhiét cét tach;

- May tich phan ho&c may vi tinh;

- Cot RP C18, dai 250 mm, duwang kinh 4,6 mm, ¢& hat pha tinh 5 um heoéc loai twong dwong;

- Bd bom méu tw ddng hodc bom mau bing tay.

10
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6 Lay mau va chuén bi miu

6.1 Lay mau

Déi voi mau phan bén thudng, 14y miu theo TCVN 9486 : 2018. Déi véi mAu phan bén vi sinh, 1y miu
theo TCVN 12105 : 2018

6.2 Chuan bj mau
- Nghién mau bang céi sl hodc vt lidu tuong dwong va trdn lai. Can thuc hién cac bién phap
nhu 1am lanh sd bd trére khi nghién mau dé tranh mau bi tiép xuc véi nhiét dd cao trong thoi
gian dai,
= Cﬁuﬁn bi m&u trong digu kién tranh truc tiép 4nh séng mat troi

6.2.1 Mau dang ran

Mau dang ran dwgc chuan bj theo TCVN 10683 : 2015.

6.2.2 Mau dang 1dng, huyén phi

Mau dang I6ng, dang huyén ph thi phai Idc dong nhat tredre khi can.
7 Céch tién hanh

7.1 Chudn bj dung dich mau thiy

DUng céan phan tich (5.7) can 2 phan mau thir mdi phan khodng 2 g, chinh xac dén 0,0001 g cho vao
binh dinh méxc 20 ml (5.2), dinh mirc dén vach bang dung mai chiét mau (4.17). D4t vao bé siéu am
(5.6), siéu am 30 min, dé ngudi dén nhiét dd phong, loc qua mang loc xyranh PTFE 0,45 um (5.5) trede
khi bom vao thiét bi.

7.2 Diéu kién phan tich
Céc diéu kién van hanh sdc ky sau day dwec cho 14 thich hep:

7.2.1 Diéu kién phan tich vitamin B1

Pha déng: Metanol (4.9) : Bém (4.21) = 55 : 45 (theo thé tich)
Buwéc séng: 254 nm
Téc d6 dong: 1 mUmin

Thé tich bom mdu: 10 pl

Nhiét d6 budng c6t: 25 °C

11
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7.2.2 Diéu kién phan tich vitamin B5

Pha dgng: Metanol (4.9) ; Dém (4.22) = 30 : 70 (theo thé tich)
Buwéc song: 210 nm
Téc do dong: 1 mL/min

Thé tich bom miu: 20 pl

Nhiét 46 bubng cdt.  25°C

7.2.3 Diéu kién phan tich vitamin B2, B3, B6, B9, B12

Ty 1€ pha dong:

t(min) | Metanol (4.9) (% theo thé tich) | Axit axetic 1% (4.12) (% theo thé tich)
0 3 97
7 3 97
10 70 30
17 3 g7
Buoc séng: 270 nm
Téc do dong: 1 mUmin

Thé tich bom mau: 20
Nhiét dd budng cot:  25°C
7.3 Dwng dwéng chuin

Dwng duong chudn (teong quan gitka dién tich pic va ndng d chét chun) clia vitamin tai § diém cé
ndng d6 trong tng dung dich chudn 1am viéc (4.20).

7.4 Xac dinh

Dung xyranh (5.4) bom 1 dung dich chun cé néng dd thdp nhét trong day dung dich chudn lam viéc
(4.20) cho dén khi sb do dién tich clia pic mau chuln thay ddi khéng 1&n hon 3 %. Sau dé, bom 1an
lwot céc dung dich chudn lam viéc (4.20) ndng d tir thdp dén cao va dung dich mau thi (7.1). Néu
nbng d6 clia mau thir ndm ngoai dwdng chun thi didu chinh bing cich pha loang dung dich mAu thir
béng nwérc.

12
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7.4 Xac dinh

Ding xyranh (5.4) bom 1 dung dich chun ¢ ndng dé thdp nhét trong day dung dich chudn iam viéc
(4.20) cho dén khi sé do dién tich clia pic m3u chudn thay ddi khdng lén hon 3 %. Sau d6, bom Ian
Iwot cac dung dich chuén lam viéc (4.20) ndng 6o tr thdp dén cao va dung dich mau thir (7.1). Néu
néng d6 clia mau th(r ndm ngoai dwong chudn thi diéu chinh bing cach pha lodng dung dich mau thlr
bang nwérc.

8 Tinh két qua

Ham Iwgng clia tirng loai vitamin B trong mau, X;, biéu thj bang miligam frén kilogam (mga/kg), dugc
tinh theo cong thikc thire 1:

V
Xn=anx;xP| (1)

Ham Iugng vitamin B téng sé trong mAu, X, biéu thj bing miligam trén kilogam (mg/kg), dwerc tinh theo
cong thirc 2;

=%x(2 Xyxp) (@)

trong do:
Xo 14 ndng dd clia vitamin B; trong mau tinh theo dwémg chudn, tinh bing miligam trén fit (mg/);
V  1a thé tich dung méi chiét mau mililit (ml)
m 14 khéi ilegng mau thir, tinh bang gam (g)

P; l1a dd tinh khiét clia chét chuin

Két qua thir nghiém thu dworce, 1y hai chir sé sau du phay.

9 Bdo cao thir nghiém

Bao céo tht» nghiém phai ghi ro:

a) moi théng tin can thiét vé viéc nhan biét day di mau thd;
b) phwong phap 4y mau da s dung;

¢) phurong phap thir @3 st dung va vién din tidu chudn nay;

d) moi thao tac khéng dugc quy dinh trong tiéu chudn nay, hodc nhitng didu dugec coi la ty chon, va
bét ky chi tiét nao c6 anh hudng téi két qua;

13
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Phuy luc A
(Tham khdo)

Théng tin vé hoat chat vitamin B
A1 Giéi thiéu hoat chat vitamin B1

- Céng thirc cdu tao:
NH;
NN

A2, )=

HsC N HsC

OH
- Tén hoéa hoc; 3-((4-Amino-2-methyl-5-pyrimidinyl)methyl)-5-(2-hydroxyethyl)-4-

methylthiazolium chicride
" Cér‘lg thirc phén t: C1zH17N408
Khéi lvong phan tl: 265,35

+ B¢ hoa tan: Tan trong nwére, metanol, glycerol, khéng tan trong dung méi hi*u co khdng phan

ce.

14
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Gi¢i thiéu hoat chéat vitamin B2

Cong thire cau tao:

Tén héa hoc: 7,8-Dimethyl-10-[(2S,35,4R)-2,3,4,5 tetrahydroxypentyl]benzo[g]pteridine-
2,4-dione

Céng thirc phan tir; Cy7HzoN«Os
Khéi lwgng phan tl: 376,37

Dang bé ngoai: Tinh thé mau da cam.

15
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A3

16

Gi&i thiéu hoat chat vitamin B3

Céng thire ciu tao:
O
= NH»>
-
N
Tén hoa hec: pyridine-3-carboxamide

Cong thirc phan t: CsHsN2O

Khéi lwgng phan tlr: 122,13

Nhiét 4 nong chay: 129,5°C

D4 hoa tan trong nwére: 18 g/L (20°C)

Dang bé ngoai: Tinh thé trong sudt, mau trang.



A4

TCVN 13263-2 : 2020

Gidl thiéu hoat chét vitamin B5

Cong thirc cau tao:

HiC CH; 0 0
Tén hda hoc:  3-[(2R)-(2,4-Dihydroxy-3,3-dimethylbutanoyl)amine]jpropanoic acid
Céng thire phan tl: CgHisNOs
Khéi lvong phan tix: 219,24
Nhiét d& néng chay: 183,83°C
B0 hoa tan trong nwéc: 2110 g/t
Tan tét trong benzen, ether. It tan trong alcohol, chloroform

Dang bé ngoai: Dang dau mau vang; tinh thé khang mau.

17



TCVN 13263-2 : 2020

A.5  Gi6i thiéu hoat chat vitamin B6

Cang thire cdu tao:
HO OH
\ /
HO N

Ténhéa hoc:  4,5-Bis(hydroxymethyl)-2-methylpyridin-3-ol
- Céng thirc phan tr: CgHygNOy

. Khéi legng phan tt. 169,18

- Nhiét 6 néng chay: 159-162 °C

- D hoa tan: Tan tét trong nudc

18



TCVN 13263-2 : 2020

A.6  Gidithidu hoat chat vitamin B9

E Cong thirc cu tao:

o O

i
" E/VIOH
- N\
KA P
HaN™ "N™ N

- Tén héa hoc: (25)-2-[[4-[(2-amino-4-0xo-3H-pteridin-6-yl)methylamino]benzoyllamino]

pentanedioic acid
- Céng thirc phan tlr:  CygHgN-Os
- Khéi lvong phan tr: 4414
- Nhiét do néng chdy:  250°C
- B4 hoa tan trong nwée: 85 gl
Khéng tan trong ethanol, ether, aceton

5 Dang bé ngoai: Bét, tinh thé, mau vang cam
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A7  Giéithiéu hoat chit vitamin B12

Cdng thire cau tao:

- Tén hoa hoc: a-(5,6-Dimethylbenzimidazolyl)cobamidcyanide
. Céng thirc phan tlr:  CgzHgaCoN1,014P
Khéi lwong phan tlr:  1355,38
- Nhiét 46 néng chay: 300 °C
- B9 hoa tan trong nuée: 12,5 g/l
. D6 bén: Bén trong béng téi va nhiét d3 thwong, dé phan hly ngoai anh sang

Dang bé ngoai: Tinh thé mau dd, khéng mdi vj

20



A.8 Hiéu suét thu héi va giéi han djnh lveng

- Hiéu suét thu hdi clia phwrong phép: tir 70 % dén 120 %.

- Gi&i han dinh lveng clia phwong phap (LOQ):
- Vitamin B1: 50 mg/kg

- Vitamin B2: 20 mg/kg

- Vitamin B3: 50 mg/kg

- Vitamin B5: 50 mg/kg

- Vitamin B6: 50 mg/kg

- Vitamin B9: 20 ma/kg

- Vitamin B12: 50 mg/kg

- B§ lap lai cha phwong phép, CV s 5%.

TCVN 13263-2 : 2020
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Phu luc B
(Tham khao)
Théng tin vé sic ky d6 dién hinh ctia vitamin B

- Sac ky do dién hinh cua vitamin B1
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Sic ky db dién hinh ciia vitamin B2, B6, B9, B12 va C
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(3] Determination of Water Soluble Vitamins [(B group: B1, B2, and BE) by RP- HPLC, Dr. Ramla
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