AL AR 250 E O\ S 4 6 4 T 4T A A

- SN/T 1753—2006

i R R R R
SHRKERBRN S %
S S A 3

‘Determination of thiabendazole and carbendazim residues
in concentrated fruit juice for import and export—
High performance liquid chromatographic method
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2.1 HmBbE |
POEBWART N BENEREE., RHERETHRERTHER. NARBEEERRE,
EREREREGH SR,
2.2 HRENRE |
EEEVNGFNELS,NEHTE, B ACKAR R EDPBAESH:FERBETFGELS, NL
—20C UL F K AETE.
I:F*nnﬂ{]{%ﬁﬁ%u#ﬂﬁt BT IR Z R REREBEFRATNSER T EREL.

3 MEFZE

3.1 HEREE
FEMmAKE—-EHRFRBRE, 28 pH. BLO L8, BIR & EHEZEBR/ME Mixed-mode SPE) 3
TR G, AR A ZREFEF R (DAD) (Y48 i U, SR e it .
3.2 RiFneti
3.2.1 JKABEOK, gl BEdE 5 51U, ¥ R A 4,
.2 ﬁﬂﬂiﬁ:q%i%_ﬁﬁu
3 ZH5.faigka,
A4 Bl S,
5 BiMRE 4.
6 FHAK3B0%,7.5 mol/L),
.7 &K, 15 mol/L):2 mL Z/K¥EF 100 mL 7k,
2.8 &/K(0.15 mol/L) +HEE(T+3):BE 30 mL BFE.2 mL 7.5 mol/L K, IKERE
100 mL., '
3.2.9 ZH/K(.3 mol/L)+HEEW 4 mL 7.5 mol/L &K% TF 100 mL BREd,
3.2.10 EHE 0.1 mol/LER BB 9 mL B, B AT ERER 1 000 mL,
3.2.11 AFAPC mol/DFER.RE 1l mL BEMNEE/LWENER NEEBHFHTHRKE
100 mL,¥25],
3.2. 12 BRiRZ M HE (0. 02 mol/L,pH6.8): 1. 38 g BB A 1#0 1. 41 ¢ B\ E 1A F 900 mL
K, R AR BEER U pH=6.8, A X 1 000 mL,

3.2.13 REHEHER/ME(Mixed-mode SPE) ; Qasis MCX 6 mL,150 mg; B 48 %47 . & HRTHi
1

LI
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AR 2 mL BFZ.3 mL 0,15 mol/L &K (3. 2. D#ITIHAL.

3.2.14 BEHEBHE.LE 50 mL,

3.2.15 PIAMIIENL 0. 45 pm,

3.2.16 HEEAER B KT 9%,

3.2.17 ZWHRWMER HFERXT 9%,

3.2.18 WEERR SZEAMEELER . KERENR. LW RRERS 10. 0 me, i B BEEHIF 25 5
100 mL, &y 100 pg/ml Ufﬂ&ﬁ%ﬁ’rﬁi —20CAH &G T 4T H),

3.2.19 BER ZEAVFELIER: H.LE b, (3. 2.18), mwmﬁ@#ﬁﬁﬁﬂﬁiﬁémﬁ
o T A ;irfmfrrff“hmmﬁ R T TR (D .

3.3 {UzmMigH

3.3.1 ERWHaEN. EELF‘_.?& TR TR (DADYT -

3.3.2 pHitf. |

3.3.3 [EMZERIEE,

3.3.4 BE.OHL.EFEHE 10 000 r/min,

3.3.5 fRfLAEEIERs . |

3.3.6 AL,

3.4 WESHH

3.4.1 21 — o

20 10,0 g WAL AR B R SRS EEE 100 mL, HXBHFRHEBE 250 mL R
i, A1 2 mol/L S E b e pH=10 &, A 50 mL BFHEERE.LE L 8 000 r/min EE &L
10 min, B b T4 Al . Cln BRbe s vh £ 43 ok i AR tH 2R PR VG B, UMl B 1 o)
3.4.2 H{L

MEREMEEL 10.0 mL 2.0 LB EE-SHEMFERUME. 2.13), KA 2 mL 0. 15 mol/L 2 7K
(3.2.7).2 mL 47K (0. 15 mol/L)-F B (3. 2. 8) . 2-mL 0. 1 mol/L #H#2(3. 2. 10).3 mL H EF#f I
f’.‘*ﬁisﬁfﬁ*ﬁ'ﬁ%ﬁtﬂﬁifﬁﬁ\‘ﬂ*ﬁlﬁﬁ/gﬂmumrﬁﬁﬁiﬂf mL/min M P . ﬁ!u ] 3 mL 2 7K (0. 3 mol/L)-
AV W (3. 2. D e AE T, Lliiriﬂm& FA5CAEAMMBESRKRT. B Lo mL fEML3. 4.3. 1
mmbﬂﬁﬁﬁﬁwmanmM%MHi&ﬁ @S 7 |
3.4.3 W=E /

3.4.3.1 HHEABIEFRG

a) fO,3E4F ; Agilent Zorbax SB Ce ke, 2502 mm X 4, Gmm(li’\]{%) 5 pm;j*ﬂé{%‘

b)Y  JEEIH . @?ﬁ’ii“**ﬁﬁhi’{ﬁ(&’ﬂz 12)+ Z B (72. 5+97 5, ﬁmﬂ:ﬂ‘-o 45 pm RIS
¢y 1.0 mL/mllil, ‘

d) K3 4 . 288 nm; /ﬂ"

e) Hi:EE: \1 ; F’r

{) FEFaL:20 pL, 1&% 3
3.4.3.2 BIEME Ny g

5}5':“35{??*1&):Bﬁ#—%’i%ﬂﬁri’ﬁ%miﬁ HPILéﬂﬁ U*rﬁ?ﬁ?ﬁﬁﬂi’émﬁ%ﬁiﬂﬁ ZbRHE T W OEAE

B RG I 25 (DAD) | ST B2 IS 5T (5 B 7 A) AR R BEAT & 1k, LAJL 0% 5 oK s i P 4
U”*J%IT e, e, TEREMAAT, ZHA MM HBHE N 5. 0 min, BER R A9 08 & B H O
6.4 min, ZH A EF ARMEB NSRRI EZ LHPK B,
3.4.3.3 ZHIRAE

5 R R AR S B B R E IR IS
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3.5 HRIHHERMRRA
AR FEEARSHASE ST ASE RN MBS H:

h'fs'v;;

— e (1)
h.s . 7y e (VE/V])

.
X— R P W RN R N T Toe(me/ke) s
h—#ﬁifﬂ%%ﬁ R4 B SRR |
0 A R A B iamﬁ;,—ﬂﬁmswﬁ $2 7t (ug/mL);
-——-iﬁ#i’%kﬁ’iﬂFiﬁiﬁm e s

ii!ﬁﬂﬁ%}ﬁ(g);
PR BUR AT, B H 2 T (i

lﬂ—ﬁt:r LB A B iy 22 A ml),
f,,.,x’
4 PEER.ERE

4.1 MEEHK . ﬂiﬁ?&iwﬁ“i zzﬁﬁmm&ﬁam 020 mg/kgs-
4.2 =, Wﬁiﬁﬁfﬁ%m‘iﬁi FEFE 0.02 mg/kg~0. 20 mg/kg FLHEN , [ leﬁfﬂ 75. 7% ~93.3% ;&
B RPRAESS Nk BE7E 0. 02 Eng/kg*-w(}. 20 mg/kg FEEIA » Bl 2% 80. 8% ~99. 2%,
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Foreword

Annex A and Annex B of this standard is for information only,

This standard was proposed by and -is under the charge-of-the-Certification and Accreditalion Admin-
istration of the Peoples Républic of China. "

This standard was draftedib\l.._Guangxi._a_n_d_.Bﬁ_ij_ing___Egj_:m__—__Exit Inspectioniﬁ and Quarantine Bureau of

the People’s Republic of China. fﬁ

The main drafters of this standard are Liu Xiao@a Xi_rn,--"ZHeng Ling, Li Lihua, Xu Chaoyi, Luo

Zhaoftel, /,r/

-~ _.
-~
This standard is a professional.isf‘andard promulgated for the first time.
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Determination of thiabendazole and carbendazim residues
iIn concentrated fruit juice for import and export —
High performance liquid chromatographic method

r.—lq' _ LAty e ARt L Ly O 0 ek Sl H o i3 it e il T sl sk il 1 LA 8 s, ] - Dy "y el et 2 b L L T

1 Scope

This standard spe‘cifieé the method of sample preparation and the me{hods of determination by

high-performance liquid chromatography(HPLC) of Thiabendazole and Carbendazim residues in con-
. - i

centrated fruit juice., /

This standard is applicable to the determmatrﬂn of Th|abendazole and Carbendazim residues in con-

centrated apple. pineapple. mango, Grange pear and cili juices.

..:.
o
_':.

2 Sampling and sample preparatfﬂn
o~

AT R R Tl il Bl g L e W e, B L B ks LN A, TR L R -

2.1 Preparation of test sample
Take a potion of well-sealed concentrated juice sample. sampling after mixing thoroughly. If samples
are refrigerated, they must be equilibrated to room temperature and well mixed before testing

2.2 Storage of test sample T —

‘.__-_—_- .‘..""F f

d_-d-"

.-.'5':; i
Seal the sample well. The sample for short time must be kept at 4T, and for the long-term at

—20T. % f .
In the course of sampling and sample preparatmn precautmn must be taken to avoid contamination or
any factors which may cause the change of Thlabendazole and CarbendaZIm residue content,

l

|
|

3 Method of determination _ i
. : ;
lhl . : :

\1 ' J,.-.-’ﬁ. ,F'"rr:.

3.1 Principle s L ”
p ,;1 »

" r ¥
" . L
-:,_ . {

!

£
I-f.
;

?u—f:_ -

Dilute the sample with an amnunt of distilied water After, centrlfugmg, filtering and adjusting the
pH-value, extract and clean up the sample with M:xed—mode SPE, and determinate the amount of
Thiabendazole and Carbendazim residues by hlgh perfnrmance llquu:l chromatography (HPLC) with di-
ode array detector (DAD) using external standard.

3.2 Reagents and materials

3.2.1 Water is super pure-water, the other reagents are analytical grade except for special expla-
7
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nation.
3.2.2 Methanol: HPLC grade.

3.2.3 Acetonitrile: HPLC grade.

3. 2.4 Sodium phosphate monobasic monohydrate.,

3.2.5 Sodium phosphate dibasic.

3.2.6 NH,OH (30%, 7.5 mol/L) .

3.2.7 NH,OH (0. 15 mol/L) : Dilute 2 mL 7.5 mol/L NH,OH with water to 100 mL.

3.2.8 NH,0OH (0. 15 mol/L) in methanol-water ( 30+70) ; Mix 30 mL methanol and 2 mL 7. 5 mol/L
NH,OH with water to make 100 ml. solution,

3.2.9 NH,OH (0.3 mo!/L): Dilute 4 mL 7. 5mo!/L NH,OH with water to 100 mL.

3.2.10 HCI €0. 1 mol/L) ; Dilute 9 mL Hydrochloric acid to 100 mL with water,

3.2.11 NaOH (2 mol/L): Draw 11 mL clear saturated NaOH solution, dilute to 100 mL with boiled
water and shake up.

3.2.12 Phosphate buffer (0.02 mol/L,pH 6. 8); Dissolve 1. 38 g sodium phosphate monobasic mo-
nohydrate and 1. 41 g sodium phosphate dibasic in 800 mL water, and adjust to pH 6. 8 with dilute
NaOH or H;PQ, as necessary. Then adjust volume to exactly 1 000 mL.

3.2.13 Mixed-mode SPE cartridge; Oasis MCX 6 mL, 150 mg, or the similar. The SPE cartridge is
conditioned sequentiaily with 2 mL of methanol, 3 mL of 0. 15 mol/L aqueous ammonia before using.
3.2.14 Polypropylene plastic centrifuge tube: 50 mL.

3.2.15 Filter film; Q.45 gm,

3.2.16 Thiabendazole standard: Purity above 99%.

3.2.17 Carbendazim standard: Purity above 99%. |

3.2.18 Thiabendazole and Carbendazim standard stock solution: Accurately weigh 10. 0 mg of Thia-
bendazole and Carbendazim standard, dissolve in methanol and prepare a solution in a 100 mL volu-
metric flask, and the concentration is 100 pg/mL (The standard stock solution can store 4 months
under the condition of — 20T refrigeration) .

3.2.19 Thiabendazole and Carbendazim standard working solution; Use the above-mentioned stand-
ard stock solution, according to the requirement, prepare a standard working solution of appropriate

concentration. All standards working solution need to be store under refrigerate condition. (Pre-

pared every week),

3.3 Apparatus and equipment

3.3.1 High performance liquid chromatography(HPLC) ; With the diode array detector(DAD),
3.3.2 pH meter. |

3.3.3 SPE instrument,

3.3.4 Centrifuge: Max. 10 000 r/pm,

3.3.5 Microporous membrane filter,

3.3.6 Nitrogen evaporator
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3.4 Procedure
3.4.1 Extractioh

Weigh 10. 0 g of the concentrated juice, and add 10 mL of water. Dilute to 100 mL with water and
mix well. Transfer the diluent into the 250 mL erlenmeyer flask and adjust pH =10 with 2 mol/L
NaOH. Transfer the sample solution into a 50 mL polypropylene plastic tube and centrifuge for 10 min
at 8 000 r/min. Decant the supernatant liquid. (If the contents of Thiabendazole or Carbendazim in
test sample are above linear range, dilution should be adopted. )

3.4.2 Cleanup

Load 10 mL of the supertanant liquid and sequentially wash the SPE cartridge with 2 mL of
0. 15 mol/L aqueous ammonia, 2 mL of methanol/0. 15 mol/L agqueous ammonia (30:70), 2 mL of
0.1 N HCI and 3 mL of methanol; Maintain at the flow rate of below 3 mbL/min for all steps. Discard
all of filtrate. Elute the SPE cartridge with 3 mL of methanol/ 0. 3 mol/L aqueous ammonia. The elu-
ate is evaporated to dryness with a weak stream of nitrogen gas at 45 C ,and the residue is dissolved
in 1. 0 mL mobile phase. Filter with 0, 45 pum filter membrane, the sclution is ready for liguid chrom-
atographic determination.

3.4.3 Determination
3.4.3.1 LC operating conditions

a)> Chromatographic column: Agilent Zorbax Cz column, 2560 mm X 4. 6 mm(i. d.),5 pm, or the
similar. .

b) Mobile phase; Phosphate buffer (3. 2, 12) + acetonitrile (72. 5+ 27. 5), filtered with 0. 45 pm
filter membrane.

¢} Flow rate of mobile phase: 1.0 mlL/min,

d> Wave length of UV detector;288 nm.

e) Column temperature; Room temperature,

f) iInjection volume :20 pl.

3.4.3.2 LC determination

LC determination is performed by separately injecting 20 L of the standard working solution and the
sample solution into the LC system. Identify by comparing peak retention time of the sample with
corresponding standard peak retention time and by comparing peak violet-spectrum characteristics
(See annex A) displaying on DAD. Calculate the result by comparing peak height of the sample with
corresponding standard peak height, using external standard method.

Under the above LC conditions, the retention time of Carbendazim is about 5. 0 min, the retention
time of Thiabendazole is about 6. 4 min. The chromatogram of Thiabendazole and Carbendazim
standard solution see annex B.
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3.4.3.3 Blank test

Perform the blank test with the same procedures as that described in the method of determination ,
but without addition of test sample.

3.4.3.4 Calculation and expression of results ————-————— - —

:

The calculation of results is according to formula(1), the blank value shall be subtracted from the
' i
above resuit of calculation:

p

f,,-‘-
hecgeV
X = hs T _5( VE;V1 e (1)
| _ﬁ/
Where e
X——the residue content effTﬂiebendezele or Carbendazim, mg/kg;
h——the peak height of ’f%iebendezele or Carbendazim of the sample solution;
cs———the cencentratien of Thiabendarole or’ Carbéndazim in th‘é“ﬁtandard working solution,
ug/mLb; : | |
V, the final velume of sample solution;
hs—the peak height 3ef Thiabendazole or Carbendazim of the standard working solution;
m-—- the mass of test sample, g;
V,—— the volume of purified extraction, mL;
V,——the total volume of extraction, mL; fﬂ’"fﬂ“-
r__,-“’ﬂ ;’
e | /
4 Limit of determination a?t:i recovery };’f

I" . - ) ..I;1
-r y 11
. f 11

4.1 Limit of determmatlen According to the expenmental data, the limit ef determination of Thia-

bendazole and Carbendezm is 0. 020 mg/kg respectwely 3,_ |

4.2 Recovery: The recevery of Thlebendazele are 75. 7% ~93. 3% when the fortifying concentra-
tions of Thiabendazole ere between 0. 02 mg/ kg~ 0. 20 mg/kg. The recovery of Carbendazim are
80.8% ~ 99. 2% when the fertlfylng cencentratlens of Carbendaz:m are between 0. 02 mg/kg ~

g ™ | -~
0.20 mgf kg "1,1_ Tt : F',H_..---‘

L

1

—

10
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Annex A
(informative annex)
The references of violet-spectrum characteristics of Thiabendazole and Carbendazim

mAU

286. 0 nm

T O

ﬂ ' P TP

L} L ] I L | L | | J L] B
200 250 300 350 400 450 500 nm

Figure A.1 The violet-spectrum characteristics of Carbendazim

2 ( 298, 2 nm
s \/
1 \
0.5
0
1 '1— ™ T = | Pr——— T -"""1"""""!"""1'""'"_"“"'1_1 [ ¥
200 250 300 350 400 450 500 nm

Figure A.2 The violet-spectrum characteristics of Thiabendazole
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Annex B
(informative annex)

Chromatogram of Thiabendazole and Carbendazim standard solution

mAU |

-ﬁ

a Carbendazim;

b—-—-"jThiabendaznle.

Figure B.1 The HPLC Chromatogram of Carbendazim and Thiabendazole standard
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