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Thudc bao vé thwe vat - Phan 3: Xac dinh ham lwong hoat chat
nhém auxins bang phwong phap sac ky Iéng hiéu ndng cao

Pesticides ~ Part 3: Determination of auxins group content by high performance liquid
chromatographic method

1 Pham vi 4p dung

Tiéu chuan nay quy dinh phwong phap xac dinh téng ham lweng hoat chat nhém auxins thirc vat gém
((indole-3-acetic acid (IAA), indole-3-butyric acid (IBA), indole-3-propionic acid (IPA), indole-3-
carboxylic acid (ICA)) trong thuéc bao vé thyc vat bing phwong phap sic ky Iong hiéu nang cao.
Théng tin gidi thiéu hoat chat nhém auxins xem Phu luc A.

2 Tailiéu vién dan

Cac tai liéu vién dan sau la rat can thiét cho viéc ap dung tiéu chuén nay. Déi vai cac tai liéu vién dan
ghi nam céng bé thi ap dung phién ban dwoc néu. Dbi voi tai liéu vién dan khong ghi ndm cong bb thi
ap dung phién ban m&i nhat, bao gdm ca céc stra ddi (néu cb).

TCVN 4851 (ISO 3696), Nudc dung dé phan tich trong phong thi nghiém — Yéu céu ky thuat va
phuong phap thiy

3 Nguyén tac

Téng auxins thwe vat gém (indole-3-acetic acid (IAA), indole-3-butyric acid (IBA), indole-3-propionic acid
(IPA), indole-3-carboxylic acid (ICA)) dwoc xac dinh bang phwong phap séc ky Idng hiéu ndng cao, st
dung cét pha dao (C18) véi detector ti ngoai (DAD, MWD, PDA, ... hoac tong duwong), & bude song 280
nm. Két qué dinh danh dwoc xac dinh dwa trén sy so sanh gira thdi gian Iwu clia pic mau thir va pic

chuén. Két qua dinh lwong dugc xac dinh dya trén dwong chuan.

4 Thubc thir
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Chi str dung cac thubc thir tinh khiét phan tich, nwéc ding trong qué trinh phan tich dat loai 3 clia TCVN
4851 (ISO 3696) hoac ¢ dd tinh khiét trong dwong.

4.1 Chét chuan indole-3-acetic acid (IAA), da biét ham iwgng, cé gidy chirng nhan.
4.2 Chét chuén indole-3-butyric acid (IBA), da biét ham lwong, c6 gidy ching nhan.

4.3 Chét chuan indole-3-propionic acid (IPA), da biét ham lugng, cb gidy chitng nhan.

4.4 Chét chuan indole-3-carboxylic acid (ICA), da biét ham Iwong, cé gidy chirng nhan.
4.5 Axetonitril (C,H;N), diing cho sac ky Idng.

4.6 Metanol (CH,0), diing cho s&c ky 16ng.

4.7 Axit axetic bang (C,H,0,), dung cho sic ky 1dng.

4.8 Dung dich axit axetic, ndng do khoang 0,8 % theo thé tich

Ding pipet (5.3) lay 8 ml axit axetic bang (4.7) cho vao céc dung tich 1000 ml (5.1) ¢6 chira san 1000

ml nwéc cAt. Siéu 4m 10 min, dé ngudi dén nhiét o phong.

4.9 Dung dich chuan géc

4.9.1 Dung djch chuan goc IAA, ndng d6 khodng 1000 mg/l

Dung can phan tich (5.7) can khodng 0,01 g chat chuan IAA (4.1), chinh xac dén 0,00001 g vao binh
dinh mirc 10 ml (5.2), hoa tan va dinh mirc dén vach bang metanol (4.6), siéu &m trong 5 min, dé ngudi
dén nhiét do phong.

4.9.2 Dung djch chuan géc IBA, néng do khoang 1000 mg/|

Dlng can phan tich (5.7) can khoang 0,01 g chat chuan IBA (4.2), chinh xac dén 0,00001 g vao binh
dinh mirc 10 ml (5.2), hoa tan va dinh murc dén vach bang metanol (4.6), siéu am trong 5 min, & ngudi
dén nhiét 46 phong.

4.9.3 Dung dich chuan goc IPA, néng d6 khoang 1000 mg/|

Dung can phan tich (5.7) can khoang 0,01 g chat chuan IPA (4.3), chinh xac dén 0,00001 g vao binh

dinh mirc 10 ml (5.2), hoa tan va dinh mirc Gén vach bing metanol (4.6), siéu am trong 5 min, & ngudi
dén nhiét do phong.
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4.9.4 Dung dich chuén géc ICA, ndng d6 khoang 500 mg/!
Dung can phan tich (5.7) can khoang 0,01 g chét chuan ICA (4.4), chinh xac dén 0,00001 g vao binh

dinh mirc 20 ml (5.2), hoa tan va dinh mic dén vach bing metanol (4.6), siéu 4m trong 5 min, @& ngudi
dén nhiét 6 phong.

4.10 Dung dich chuan hén hop trung gian
Néng do IAA, IBA, IPA khoang 100 mg/l, ndng d8 ICA khoang 50 mg/|

Dung pipet chia vach (5.3) hit 2 ml cac dung dich chuan géc I1AA (4.9.1), IBA (4.9.2), IPA (4.9.3), ICA
(4.9.4) vao binh dinh mtrc 20 ml (5.2), dinh mirc dén vach bang metanol (4.6), siéu am trong 1 min, dé
ngudi dén nhiét dé phong.

4.11 Day dung dich chuan lam viéc
Day dung dich chuan lam viéc IAA, IBA, IPA ndng d6 khoang 5; 10; 20; 50; 80 mg/l
Day dung dich chuan 1am viéc ICA, ndng do khodng 2,5; 5; 10; 25; 40 mg/l

Dung pipet chia vach (5.3) lay chinh xac 0,5; 1; 2; 5; 8 ml dung dich chuan trung gian I1AA, IBA, IPA,
ICA (4.10) vao 1an lwot 5 binh dinh mire 10 ml (5.2), dinh mirc dén vach bang metanol (4.6), siéu am
trong 1 min, @& ngudi dén nhiét do phong.
CHU THICH 1:

1) Chét chuén bao quan trong ti mat & 4 °C £ 2 °C;

2) Néu sir dung can co cép chinh xac 0,0001 g thi lvong mau va chun tang 1én 10 I4n;

3) Dung dich chuin géc va dung dich chudn trung gian nén bao quan & 4 °C + 2 °C, nén si¥ dung trong vong 1
thang ké tir ngay pha;

4) Dung dich chuén phai kiém tra chét lvong trwée khi siv dung.

5) Dung dich chudn lam viéc nén st dung ngay sau khi pha tir dung dich chuén trung gian.
5 Thiét bi, dung cu
S dung cac thiét bi, dung cu théng thwdng ctia phong thlr nghiém cu thé nhu sau:
5.1 Coc thuy tinh, dung tich 100 ml; 1000 ml.
5.2 Binh dinh mtrc, dung tich 10 ml; 20 ml; 50 ml.

5.3 Pipet chia vach, dung tich 0,5 ml; 1 mi; 2 ml; 5 ml; 10 mi.
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5.4 Xyranh bom mau, dung tich 50 pl, chia vach @én 1 ul. hoic bom mau tw déng
5.5 Mang loc xyranh PTFE, ¢ kich thwéc 16 0,45 pum, dwéng kinh 25 mm.

5.6 Be siéu am, tan sb siéu am tir 40 kHz dén 100 kHz

5.7 Can phan tich, c6 o chinh xéc dén 0,00001 g va 0,0001 g.

aa {_‘d,_,.z} ¥ .C‘-‘T
( 5.8 Sang ray, duwong kinh 16 0,2 mm.
N —
5.9 Xyranh loc mau, dung tich 1 ml ding cho mang loc (5.5)

5.10 Thiét bi loc

Dung dwoc cho mang loc dung méi dwdng kinh 13 mm, kich thudc 16 0,45 um dé loc dung méi pha
déng cla HPLC

CHU THICH 2: Loc dung méi pha dng qua mang loc trirdre khi ding dé kéo dai thér gian st dung cla cft.

5.11 Thiét bj sac ky Idng hiéu ning cao, duoc trang bi nhu sau:

- Detector t& ngoai (DAD, MWD, PDA, ... hodc trong duong);

- Hé théng bom cao ap;

- Bubng diéu nhiét cot tach;

- May tich phan hoac may vi tinh;

- Cot RP C18, dai 250 mm, dwdng kinh 4,6 mm, c& hat pha tinh 5 pm hodc loai twong dwong:
- Bd bom mau tw déng hodc bom méu béng tay.

6 Lay mau va chuin bi mau

6.1 Lay mau

Tiéu chudn nay khong qui dinh viéc lay mau.
Nén lay mau theo TCVN 12017 : 2017

6.2 Chuan bi mau

Mau can duoc lam ddng nhét trwac khi can: D6i voi mau dang Idng phai lic déu, néu bj dong dic do
nhiét d6 thap cin dwoc 1am tan chdy & nhiét do (30 % 2) °C; dbi véi mau dang bot phai dwoc tron déu; dbi
véi mau dang hat thi phai nghién min va ray qua ray cé dwong kinh 16 0,2 mm (5.8), trén déu lam mau
phan tich.



TCVN 13262-3: 2020

7 Cach tién hanh

7.1 Chuén bj dung dich mau thir

Dung can phan tich (5.7) can 2 phan mau thi m&i phan khoang 2 g, chinh xac dén 0,0001 g vao cdc
dung tich 100 ml (5.1), thém 10 ml metanol (4.6). Dat vao bé siéu am (5.6), siéu am 30 min, d& ngudi
dén nhiét do phong, chuyén toan b vao binh dinh mirc 20 mi (5.2), trang rira 2 [An méi fan 3 ml
metanol (4.6). Binh mirc dén vach bing metanol (4.6), loc qua mang loc xyranh 0,45 um (5.5) trwedc khi
bom vao thiét bi.

7.2 Diéu kién phan tich

Cac diéu kién van hanh sic ky sau day dwoc cho 13 thich hop:
Pha déng: Axetonitril (4.5) : dung dich axit axetic (4.8) =20 : 80 (theo thé tich)

Cot phan tich: Cot RP C18, dai 250 mm, dwong kinh 4,6 mm, c& hat pha tinh 5 um hoéc loai
twong dwong

Budc séng: 280 nm
Téc dd dong: 1 mli/min
Thé tich bom mau: 10 pl
Nhiét 6 budng cot. 25 °C
7.3 Dwng dwong chuan

Dung dwéng chuan (frong quan gitka dién tich pic va nbng dé chét chudn) clia mdi hoat chét tai 5

diém c6 ndng d6 twong trng dung dich chuan lam viéc (4.11).
7.4 Xac dinh

Dung xyranh (5.4) bom diém ndng d6 thap nhét trong day dung dich chun lam viéc (4.11) cho @én khi
s6 do dién tich clia pic chun thay ddi khong Ién hon 3 %. Sau d6, bom lan lwet dung dich chuén lam
viéc tir ndng d6 thap dén cao (4.11) va dung dich mau thtr (7.1), Iap lai 2 1an ( sé do dién tich cua pic
chuan thay ddi khong Ién hon 3 % so voi gia tri ban dau). Néu ndng d6 clia mAu thir ndm ngoai dudng
chuan thi diéu chinh bing cach pha lodng dung dich mau thir bing metanol (4.6).

8 Tinh két qua

Ham luong hoat chét auxins trong mau la téng ham lwgng cac loai auxins dwgc qui dinh trong muc 1,
X, biéu thi bang miligam trén kilogam (mg/kg), dworc tinh theo cong thirc:
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Xﬁ‘V—(z Xo % Pi)
m

trong do:
Xy landng d6 clia auxins thir i trong mAu tinh theo dwéng chun, tinh bang miligam trén lit (mg/l);
V  la thé tich dung méi chiét mau mililit (ml)
m & khéi lwong mau thir, tinh bing gam (g)

P; 14 d6 tinh khiét ctia chat chuan auxins thi i

Két qua thr nghiém thu dworc, 14y hai chir sé sau du phay.

9 Bao cao thir nghiém

Bao cao thtr nghiém phai ghi ré:

a) moi théng tin can thiét vé viéc nhan biét day 4G mau thiy;
b) phwong phap 14y mau da s dung;

¢) phwong phap thir da s dung va vién dan tiéu chuan nay;

d) moi thao tac khéng dwec quy dinh trong tiéu chuan nay, hodc nhirng diéu duoc coi 1a tw chon, va
bét ky chi tiét nao co anh hwéng toi két qua;

10



Phu luc A
(Tham khao)

Théng tin vé hoat chét auxins

A.1 Giéi thiéu hoat chat indole-3-acetic acid

- Céng thirc cau tao:

OH

Iz

- Tén hoat chét: indole-3-acetic acid

- Tén hoa hoc: IUPAC: 2-(1H-indol-3-yl) axetic acid

- Cong thirc phan tl: C1oHsNO;

- Khéi lvgng phan ti: 75,19

- Nhiét d6 néng chay: 162 °C dén 165 °C

- Bd hoa tan: Khéng tan trong nwérc, tan trong ethanol: 50 mg/mi

- Dang bén ngoai: Chét rin, mau trang

TCVN 13262-3: 2020
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A.2 Gi&i thiéu hoat chét indole-3-butyric acid

- Céng thire cu tao:

OH

\

NH
- Tén hoat chét: indole-3-butyric acid
- Tén hoa hgc: IUPAC: 4- (1H-indol-3-yl) butanoic acid
- Cong thirc phan tir: CioH1sNO,
- Knhéi lwong phan ti: 203,24
- Nhiét 86 nong chay: 125 °C

- Dang bén ngoai: Tinh thé, mau trdng dén vang.

12



A.3 Gidi thiéu hoat chat indole-3-propionic acid

- Cang thirc ciu tao:

OH

N

H

- Tén hoat chéat: indole-3-propionic acid

- Tén hoa hoc: IUPAC: 3-(1H-indole-3-yl) propanoic acid
- Cong thire phan tl: Cq1HiNO;

- Khéi lwong phan td: 189,21

- Nhiét d6 néng chay: 134 °C dén 135 °C

- Dang bén ngoai: Tinh thé mau trang.

TCVN 13262-3: 2020
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A.4 Giéi thiéu hoat chét indole-3-carboxylic acid

- Cong thirc cau tao:

O

\OH

N
H

- Tén hoat chét: indole-3-carboxylic acid

- Tén hoa hoc: IUPAC: 1H-indole-3-carboxylic acid
- Cong thirc phén t&: CoH;NO;

- Khéi lwong phan ti: 161,16

- Nhiét d6 nong chay: 205 °C dén 209 °C

- Dang bén ngoai: Tinh thé mau trang.

14
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A.5 Hiéu suét thu hoi va gii han djnh lveng

- Hiéu suat thu hoi ctia phwong phap: tir 80 % dén 110 %.
- Gi¢i han dinh lwgng cta phwong phap (LOQ):

- IAA: 50 mg/kg

- IBA: 20 mg/kg

- |PA: 50 mg/kg

- ICA: 50 mg/kg

- D0 lap 1ai chia phwong phap, CV £7 %.

15
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16

mv

Thong tin vé séc ky do dién hinh cia nhém auxins

Phu luc B

(Tham khao)
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