-
o
<
=

TIEU CHUAN QUOC GIA

TCVN 13764:2023

Xuét ban l4n 1

PHAN BON -
XAC BINH HAM LUONG NHOM HOAT CHAT CYTOKININ
BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO
(HPLC)

Fertilizers — Determination of cytokinins content by high performance liquid
chromatography (HPLC)

HA NOI-2023



TCVN 13764:2023

L&i n6i dau
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Phan bén — Xac dinh ham lwong nhém hoat chét cytokinin bang
phwong phap sac ky 16ng hiéu nang cao (HPLC)

Fertilizers — Determination of cytokinins content by high performance liquid
chromatography (HPLC)

1 Pham vi ap dung

Tiéu chuin nay quy dinh phwong phap xac dinh ham lwgng nhém hoat chét cytokinin trong
phan bon bing sac ky 16ng hiéu ning cao (HPLC).

Tiéu chuén nay &p dung cho céc cytokinin sau: zeatin, zeatin riboside, kinetin va benzylaminopurine.

2 Tailigu vién dan

Cac tai liéu vién dan sau day 1a rat can thiét khi ap dung tiéu chudn nay. D4i véi tai liéu vién dan
ghi nam céng bé thi ap dung ban dwoc néu. Déi véi tai liéu vién dan khong ghi ndm cdng bb thi
4p dung phién ban mé&i nht, bao gdm ca céc ban sta di, bd sung (néu co).

TCVN 4851:1989 (ISO 3696:1987) Nudc ding dé phén tich trong phong thi nghiém - Yéu céu
ky thuét va phuong phép thd
TCVN 9486:2018 Phén bdn — Lay méu

TCVN 10683:2015 (ISO 8358:1991) Phén bon ran — Phuong phép chuén bj mau dé xac dinh céc
chi tiéu hda hoc va vat Iy

3 Nguyén tic

Hoat chét cytokinin trong phan bén dwoc héa tan bang hén hop dung dich kali hydroxit 0,05 M va
dung dich metanol véi ty 1& (1:9) vé thé tich va dwgc xac dinh bang sac ky léng hiéu nang cao
str dung detector tir ngoai (PDA) hodc twong duong tai buwdc song 270 nm.
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4 Thubce thiy

Trir khi ¢é quy dinh khac, trong qua trinh phan tich chi st dung céc héa chét, thude thtr ¢6 cap do
tinh khiét phan tich diing cho HPLC va niréc ¢t hai [an phll hop véi TCVN 4851:1989 (ISO 3696:1987)
ho3c nwéc cé dg tinh khiét trong duong (d6 dan dién < 10 uS), sau day goi la nwoc

4.1 Zeatin (C1oH13NsO) hodc dung dich chuén cé néng d6 pha sén.

4,2 Zeatin riboside (C1sH21NsOs) hodc dung dich chuan cé ndng d6 pha san.
4.3 Kinetin (C1oHsNsO) hodic dung dich chudn cé ndng do pha san.

4.4 Benzylaminopurine (C1,H11Ns) hodc dung dich chuan c6 ndng dé pha san.
4.5 Kali hydroxit (KOH).

4.6 Metanol (CHsOH).

4.7 Axit axetic bang (CH;COOH).

4.8 Dung dich kali hydroxit 0,05 M

Dung can phan tich (5.1) can 0,28 g kali hydroxit (4.5) cho véo binh dinh mirc dung tich 100 mL cé
khoang 60 mL nwéc. Lac déu, thém nwée dén vach dinh mire. Dung dich dwoce bao quan trong binh
nhyra.

4.9 Dung dich axit axetic 0,1 % theo thé tich

Dung pipet hut chinh xac 1,0 mL dung dich axit axetic bing ({1.?) vao c¢bc dung tich 1000 mL cé
chtra sdn 1000 mL nuwéc cat. Dat trong bé siéu am trong thi gian 10 min, d& ngudi dén nhiét 4o
phong.

4.10 Dung djch chuin géc cytokinin 1000 mg/L

Dung can phan tich (5.1) can 0,01 g tirng hoat chét trong nhém cytokinin (4.1 dén 4.4) cho vao binh
dinh mirc dung tich 10 mL. Thém 5 mL dung dich KOH 0,05 M (4.8) va dinh mirc dén vach bang
dung djch metanol (4.6). D4t binh vao bé siéu am trong thoi gian 5 min, d& ngudi dén nhiét do
phong.

411 Dung djch chuén trung gian cytokinin 100 mgiL

Dung pipet hit chinh xac 5 mL dung dich chudn géc (4.10) vao binh dinh mirc dung tich 50 mL. Hoa
tan va dinh mirc dén vach bang dung dich metanol (4.6), d3t binh vao bé siéu 4m trong th&i gian
1 min, @& ngudi dén nhiét A phong.

4.12 Dung dich chuan lam viéc cytokinin
Pha day dung dich chuén 1am viéc clia hoat chat cytokinin trong dung dich metanol (4.6).

St dung sau binh dinh mtrc dung tich 10 mL, cho vao méi binh thi ty s mililit dung dich
chudn hoat chat cytokinin trung gian 100 mg/L (4.11), 1 mL dung dich KOH 0,05 M (4.8) va
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dung dich metanol (4.6) vira di 10 mL, thu dwgc day dung dich chudn hoat chat cytokinin (xem
Béng 1).

Banhg 1 — Day dung djch chuin hoat chét cytokinin ndng d tir 10 mg/L dén 80 mg/L

$6 higu binh S0 $1 S2 83 S4 S5

Thé tich dung dich chuan trung gian| 0 1 2 4 6 8
hoat chat cytokinin 100 mg/L (4.12) lay
vao mdi binh (mL)

Thé tich dung dich KOH0,06M (4.9) | 10 | 10 | 1,0 | 10 | 10 | 10

Thé tich dung dich metanol (4.6) thém | 9,0 8,0 7.0 5,0 3,0 1,0
dén vach dinh mtrc (mL)

Néng dd dung dich chuan cytokinin thu | 0,00 10,0 20,0 40,0 60,0 80,0
duwgc (mg/L)

Dung dich chun phai dwgc bdo quan trong binh téi mau & nhiét do tir 2 °C dén 8 °C.

Tuy thudc vao didu kién trang thiét bj va hoat chdt cytokinin trong miu thir @& xay dung
duwong chudn sao cho phi hop.

5 Thiét bj va dung cu

Céc thiét b, dung cu thdng thudng trong phang thi nghiém va cac thiét bi, dung cu sau.
5.1 Can phan tich, c6 dg chinh xléc dén + 0,0001 g.

5.2 Bé siéu am.

5.3 Thiét bj HPLC, dugc trang bj nhuw sau:

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

- Heé théng bom cao ap;

- Budng didu nhiét cot tach;

— May tich phan hodc may vi tinh;

- Cjt RP C18, dai 250 mm, dwéng kinh 4,6 mm, c& hat pha finh 5 pm hodéc loai tweng dwong;

i

Bé bom mau ty ddng hodc bom mau béng tay.
5.4 Pipet, dung tich 1,0; 2,0: 5,0; 10 mL, c¢6 vach chia dén 0,1 mL.
5.5 Gidy loc, gidy loc Whatman 0,45 pm hodc twong duong.

5.6 Binh djnh mirc, dung tich 10; 25; 50; 100; 1000 mL.
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6 Lay miu va chuan bi miu

6.1 Liy mau

Lay mau tﬁeo TCVN 9486:2018.

6.2 Chuén bj méu

6.2.1 Phan bén dang ran: Chudn bj mau thir theo TCVN 10683:2015 (ISO 8358:1991).
6.2.2 Phéan bdn dang long

6.2.2.1 Dang dung dich: M3u l4y ban d4u khéng it hon 50 mL, trwéc khi 14y miu dé tién hanh
phép thlr, mau phai duoc lac déu.

6.2.2.2 Dang long sén sét: Mau l&y ban d3u khéng it hon 200 g, tredc khi Idy mau dé tién hanh
phép thtr, m&u phai dwoc tron déu.

7 Cach tién hanh
7.1 Chiét miu

Dung can phan tich (5.1) can khodng 2 g dén 5 g mAu phan bén da duwoc chuln bj (6.2.1 va 6.2.2.2).
Déi véi mau dang 16ng (6.2.2.1), dling pipet (5.4) hit khoang 2 mL dén 5 mL dung dich mAu, can dé
xac dinh khéi lwong, cho vao cbc dung tich 25 mL, thém 2,5 mL dung dich KOH 0,05 M (4.9) va
10 mL dung dich metanol (4.6). Lac déu, chuyén vao binh dinh mirc dung tich 25 mL, thém
dung dich metanol (4.6) dén vach dinh mirc. Dat binh vao bé siéu am trong thoi gian khodng 5 min,
sau d6 d& ngudi dén nhiét do phong, loc qua gidy loc (5.5). Dung dich thu dwge diing dé xac dinh
hoat chat cytokinin;

7.2 Diéu kién phan tich

Pha ddng: H8n hop dung dich axit axetic 0,1 % (4.9) va dugn dichmetanol (4.6) theo ty 1&
(65:35) vé thé tich;

Cot tach: Cot tach pha dao C18 (250 mm x 4,6 mm), Sum;

Nhiét do cét: 25°C;

Téc d6 dong: 1,0 mL/min;

Théi gian phan tich: 20 min;

Buwéc séng: 270 nm.
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o ] Metanol (4.6) Dung djch axit axetic 0,1.% (4.9)
Thei gian (phut) .
(% theo thé tich) (% theo thé tich)
0 35 ‘ 65
15 55 45
16 35 65

7.3 Xac dinh hoat chét cytokinin trong miu bing HPLC

On dinh hé théng HPLC theo hwéng dan clia nha san xuat. Sau khi hé théng thiét bi én dinh, diing
bom mét dung dich chudn ¢é nbng d6 thap nhat trong day dung dich chun 1am viéc (4.12) cho dén
khi s6 do dién tich clia pic chuén thay ddi khong 16n hon 3 %. Sau d6, bom I4n lwot cac dung dich
chudn 1am viéc (4.12) ndng d tir thdp dén cao (Bang 1) qua cdt tach, dung dwong chudn
ham Iwgng hoat chat cytokinin twong (g véi dién tich pic thu dwoc.

Bom dung dich m3u thir (7.1), I3p lai 2 1An. Xac dinh ham lwong hoat chit cytokinin dwa theo
dwéng chuén da dueoc xay dwng. Néu ndng dd clia miu thir ndm ngoai dwong chudn thi didu chinh
béng céch pha loang dung dich mAu thir bang metanol (4.6)

8 Biéu thi két qua

Ham Iwgng cla tirng loai cytokinin trong mau, X;, biéu thi bing miligam trén kilogam (mg/kg), dwoc
tinh theo ¢dng thirc (1).

Xf=X0fXpri M
m

Ham Iwgng cytokinin téng sé trong mau 1a tdng ham lwong céc loai cytokinin duwec quy dinh trong
Diéu 1, X, bidu thj bdng miligam trén kilogam (mg/kg), dugc tinh theo cdng thire (2).

x=2% x,xpi @
m

trong dé:

Xo 14 ndng @9 clia cac chét cytokinin trong mau tinh theo Gudng chudn, tinh bang miligam trén lit
(mg/L);

V 14 thé tich dung mdi chiét mau mililit (mi);
m 14 khéi lvgng mau thi, tinh bing gam (g);
P; 1a @5 tinh khiét clia chét chuén.
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Két qua phép thir 1a gia trj trung binh cac két qua cla it nhat hai lan thi dwoc tién hanh song song,
sai léch giﬂ"a chang khéng dugc vugt qua theo quy dinh clia AOAC (tly thudc vao mire néng do
clia chat thi¥) so véi gia tri trung binh.

Két qua thir nghiém thu dwoc, 1y hai chir sé sau déu phay.

9 Bao cao thir nghiém

Béo cao th& nghiém bao gm it nhét cac théng tin sau:
a) Vién dén tiéu chuin nay;

b) Pic diém nhan dang mau:;

¢) Két qua thr nghiém;

d) Moi thao tac khdng quy dinh trong tiéu chudn nay, hodc dwoc coi la tily chon va cac yéu té
c6 thé anh hwdng dén két qua tht nghiém;

e) Ngay thtr nghiém.

10
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Phu luc A
(Tham khao)
Théng tin vé nhém cytokinin

A.1 Gidi thiéu hoat chat zeatin

- Cbng thirc cau tao
CHy
HOLANA~
N% N
LD
NN

- Tén hoat chét: zeatin
— Tén hoa hoc: IUPAC: (E)-2-methyl-4-(7H-purin-6-ylamino)but-2-en-1-ol
~ Céng thire phan ti: C1oHiaNsO
— Khéi lwong phan ti: 219,24 g/mol
"~ Nhiét d soi: 208 °C - 210 °C
~ Do hoa tan: tan trong nwéc
~ Dang bén ngoai: ran, mau tréng.

A.2 Gidithiéu hoat chét zeatin riboside

1

Cong thirc cAu tao

CHs

HD\/LE%/\NH
N N,
I
HOTN N>]
0.
HO OH
- Tén hoat chat: zeatin riboside

- Tén héa hoc: IUPAC : 9-(B-D-Ribofuranosyl)-trans-zeatin, N6-(trans-4-Hydroxy-3-methyl-2-
buten-1-yl)adenosine

— Cong thirc phan tir: CisHaiNsOs

~ Khdi lwgng phan t&: 351,36 gimol

— Nhiét d9 néng chay: 226 °C ~ 235 °C
— D§ hoa tan: tan trong nwéc

— Dang bén ngoai: rdn, mau trang

1
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A.3 Gi&i thidu hoat chit kinetin
Céng thirc cau tao

0N
oy
Y
B H

— Tén hoat chét: kinetin

— Tén hda hoc: IUPAC: Nﬁ-furfurylé'denine
— Cdng thire phan tlr: : CioHeNsO

— Khéi lwvgng phan tir: 215,21 g/mol

~ Nhiét d¢ s6i: 269 °C — 271 °C

— D hoa tan: tan trong nuwée

— Dang bén ngoai: rén, mau tréng

A.4 Gi&i thiéu hoat chat benzylaminopurine

Céng thirc chu tao

o

N~ N

— Tén hoat chét: benzylaminopurine

~ Tén héa hoc: IUPAC: N-(Phenylmethyl)-7H-purin-8-amine
—  Cbng thirc phan tir: : CizHisNs

— Khéi lwvgng phan tir: 225.255 g/mol

— Nhiét d6 néng chay: 230 °C — 233 °C

~ D& hoa tan: Khé tan trong nwdc (0,44 g/l & 15 °C), tan it trong ethyl alcohol; én dinh trong
dung dich axit, kiém.

— Dang bén ngoai: rn, mau tréng

12
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Phu luc B
(Tham khao)

Vi du vé sic ki d6 dién hinh clia hoat chit nhém cytokinin

Sic ky do dién hinh clia hoat cht nhém cytokinin trong phan bén
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Thw muc tai liéu tham khao

[1] METHOD OF HPLC ANALYSIS - Cytokinin 6BA 98 % TC - fertilizers -agrochemical

[21  Analytical methods for cytokinins, Trends in Analytical Chemistry, Vol. 28, No. 3, 2009
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