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Method for the determination of fenbutatin oxide
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residues in nuts for export —

Atomic absorption spectrophotometric method
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A EEHATHORTF BRFREGEAETHRERIRER.
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501~1 000 LA 500 4B 34 14 M B ml , H A4 ¥d% 3 % B .
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3.2.2 WWiER-RGLLE.

3.2.3 EARA:30% . LHKEL,

3.2.4 FAZLEEIRRA 0.1 g FRERHT 100 mL K.

3.2.5 J 5 pH 4.

3.2.6 10 mol/L EEAMMER 40 g LEIA T 100 mL 7K,

3.2.7 BUALPR W20 g BUfLBF% T 100 mL K. _
2.2.8 FiBRIEWE .5 mL EHBMETF 1 000 mL KHP(FAHEERGHD .

3.2.9 0.025 mol/L A LFIEW 1.0 g AEAHIE T 1 000 mL K.
2.2.10 WEALENER .10.0 g BIELEIEF 1 000 mL 0. 025 mol/L MR EMHBF R T BV LA

AGH) .

3.2.11 &,

3.2.12 BMETHInMER BEE=97%.

3.9.13 SEALETEORERR - BERESNEFEHER  ERRIGERVEMLET BirEn, AR
Wk BE 2 1. 000 mg/mL R ERE & W 100 mL, 433 F 10 mL i) 2 B E F K47 B0 il 3 N
0. 0100 mg/mL fI+5HE TAEE M 100 mL, 703 F 10 mL B2 E R E P IHRIF-

3.3 {UEBFiRF

2.3.1 JFEFREEHET ALY R EFREMIMamBA FF R,

3.3.2 HFEM:100 mL.

3.3.3 ZEAE -EEHZE,10mL,

3.3.4 HEmM¥PAR

3.3.5 #kimdr

3.3.6 BE.LM:AEBEDOZE,50 mL,

3.3.7 BOPL.LD4-2 BIE ROV, SRS & MRS AR A,

3.3.8 HLEREM: 250 mL.

3.3.9 HEE.BECDZE,25 ml,

3.3.10 EEX:HE?ZJ 5 mm,
3.3.11 H#HE.220 V,200 VA,ZER 1 000 mL.

3.3.12 WiEERS.0~220V, 1000 VA,
3.4 WE 2w

3.4.7 $&M '
FREGRREZ 5 g O R 0.1 @) FEOHEM . BN 25 mL 4 H 5e- K 2B IBEGN . R 45 min, Ik

5i 2 % 180 Y /min, B4 5 min, ¥ # A 2 000 r/min, ¥ R IR BB, AR O ZES
AT ER 0 CRA B R . A 25 mL $2 O M58 2 AR ER, A 20 mL 2GR M5H 3 IRFEEML (G5 3 IK3e
B B 3 3% ) R 20 min) . A3 LW T IR T .
3.4.2 #EK

A BB B R T b RSB, 7 KU 58 B0 6 3 AR AP, R R R AR L R, 2R R DL IR P
WIVER . WG R B EMRETE 140 V, B MM, AR BI W E LN 10 mL LUT R, B EHE S
160 VakSE M ZE L HERBWMBEREAARENHCLERIFRARRBE RN L T, HRH
2 min, AR E S, BNERWE,FBEAREHH X,
3.4.3 1L

3.4.3.1 =t -
F FRYLEEEE D, A 2 mL W RE MR, 2.5 mL EHRER . FEI R TERNEER

(L A o, IR L BR i L i R PR B AE 160 V, AR £, XTI AR R T F » AL BRI AERE R BE
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R M LB BUH ¥ 2 min.
3.4.3.2 JHM
IMMA 10 mL i EHMAEAT LRI ERRP . EURE T ERNEENERER, NI RE, B EEE
160 V,UABF R TN £ 3 I SEH T L, TR (R EE R, RS EREEET) . i
W2min, EEMSARACI . EEHLBE AL EHN N IE, BUE Y 2 min,
e MHMERENS  EIELEFT - KERT 2, & I 546 R . 7] B 72 4 k2 i 2 6 30 5k, i 8 iz 7 B
RV B2 2 min, REEMMS ST HGE  EZHAEREE. TELEERZS RN NKIEE. —

KH—~KEM, ERRAERNOE, —KE—-KD . REAENRBOTE - KE— KR . BRIV ESAR,
ZARGEL ARG . "HA RRRAEERERLT 2N . BWERLE.

3-4.3.3 HAHLKRME FRIZR B Y

A 20 mL i AL S F BRI A, L EC Mk B0 XA B pS B vh B R SE D 200 VLI 1k
WA M. EEZ2W L6, TEMB/NER 1L, DR S A A Z L0 T HE B A E R
21, BULPLERHR, B 5 » A i I 0 ol 78 WA
3.4.4 FriE TAEW A THAL
% 5 g AR ITR, AHE N 0.010 0 mg/mL AL T 8 b5 #E 1T 1E % W b, fE 5 W 5L 0. 00,
0.10,0.20,0. 30,0. 40 mL (M FiEBEFEAE T H S5 EH 0.00,0.20,0.40,0. 60,0. 80 mg/kg), 7
A —H %S R PLIRBERR R &I 4 RLBERE R , 78 X7 58 20 5038 XA o, e A B F el i R 28 . 1 1R
Va ETE 140 V, AR ZE L RER P HERZET  BCHES A 0.5 mL #RHE, 20 mL 3 EiL S .8
VAR 200 VAL F EZERRE OB, 2 W L6, ERUNT A K 1k, LIS F o 8 1L & 8 52
W HFRIRBRAEELE T . BUHPLERER, BOR S B AC 6l 7 W e i) 3% W
3.4.5 TR 0 diom i i W A TRE
3.4.5.1 HUWERBHEHHMERER

o 3 W BIK 5 mL K, HIEH BRI ER PR EMRENHELRR, EREEBE LAY
PP REIRER EE ME A
3.4.5.2 FRENKSEBBREFER

FEARRR R N — AT PHET U RS R InAT LR, EHaEEhinA 6 iE &
A5 /80721, H 10 mol/L R EALREIR 5T KA s FEARE W B S AW AR K S H e,
RO, TN EEE SEEE2R ORI SRR R BRIE , L —KSE R, B8] A5 5 W, 7 03 R
) FE I AR BE AR A T AR PRI 8, 5% R, 1 e (K R B AR B4 5 I . A WA PR BR A 2 ARG sk B R T 78 pH
HARTE— TG EB . KRB RBREMNA], BIMA S mL BYLBB R AKBEZR 25 mL Z|FEL,
75 ~) 7 E 5 min J5 , TR F R E .
3.4.6 W
3.4.6.7T JR-FU Yl E &G

ACAH | E RGN RGN A 328 [ 1o an 1 W oo e 6 BE T I e /i T .

a) <. 224. 6 nm;

b) P4ZEFEE :1. 30 nm;

c) KTEE L : 12. 5 mA;

d) KX : B -L R

e) A WiAE:2. 0 L/min;

f) 23 K98 .160 kPa;

g) T YiE:15.0 L/ min;

h) B [a] & E{H - 2. 00 s;

1) M E Bl .15, 0 s;
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:1) Ei&ﬁﬂﬁl + O S 3
k) W8 XE:2;
) ¥Rk EERA(E .mg/kg (BES P EALET B S EAND ;
m) FFEEREFH 5 mL.,
3.4.6.2  JEFHRM &
0z W15 2 B 0 A B Wt 4% 4 T A 00 ol 50 T 38 7 P e 1 9 A A 0 DR T R O O B
3.4.7 ZERAR
% AR ANRAEE ST B4 AR W E 5 BT
3.4.8 HRIAESER
R JELF W 40 Y6 B T B SR A B AL, SRR R (DO AR A E THHNREB R .

A— A,
&

X =

X, X — i PERALET HIKEE mg/kg;
A~—— AR ) JRL T W5 W R Y6 B T S
Ag—— %5 FR K R 1 W YR W ' BE ) 52 1H
p—— bR e R R M B B R, (mg/kg) .

4 FHERMZELR. BIEE

4.1 WEMRR
A B ERFR S 0. 10 mg/kg.
4.2 [
5 R IR B R P L E T SR IR E £ 0. 10~0. 80 mg/kg fEHIR , FI Ky 87.5)%

~110.0% .
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Foreword

This standard was drafted in accordance with the requirement of GB/T 1.1—1993" Directives for
the work of standardization—Unit 1 : Drafting and presentation of standards—Part 1:General ruies
for drafting standards” and SN/T 0001—1995“General rules for drafting the standard methods ‘or
the determination of pesticide, veterinary drug residues and biotoxins in commodities for export.”
The method of determination of this standard was drafted by referring to relational domestic and
foreign literature through research, modification and verification.In addition, methods of sampling
and sample preparation are also specified in this standard.

The limit of determination in this standard is defined on the basis of the current international mabi-
mum limits for fenbutatin oxide residues in foodstuffs and the sensitivity of the method.

This standard was proposed by and Is under the charge of National Regulatory Commission for
Certilication and Accreditation.

This standard was drafted by Beijing Bureau for Entry-Exit Inspection and Quarantine of the Peo-
ple’ s Republic of China.

The main drafters of this standard are Wang Jiarui, Zou Liansheng, Liu Yan,Zhang Shizhong.
This standard is a professional standard promulgated for the first time.

Note: This English version,a translaton from the Chinese text,is solely for guidance.

Al



Professional Standard of the People s Republic of China
for Entry-Exit Inspection and Quarantine

Method for determination of fenbutatin

oxide residues in nuts for export—
Atomic absorption spectrophotometric method

SN/T 1055—2002

1

Scope

This standard specifies the method of sampling, sample preparation and determination of fenbu-

tatin oxide residues in nuts for export by the atomic absorption spectrophotometry.
This standard is applicable to the determination of fenbutatin oxide residues in nuts such as sweet-

nut, walnut for export.

2 Sampling and sample preparation

2.1 Inspection lot
An inspection lot should be same type and same grade, each lot should not be more than 50 tons.

2.2 Quantity of sample taken

Minimum number of

Number of piece in

each inspection lot piece to be opened
< 50 5
51~ 100 10%
101 ~ 500 10 piece of 100 piece
+ 6% remainder piece.
501 ~ 1 000 34 piece of 500 piece

+ 3% remainder piece.

When calculate the number of piece, less than one piece should be assumed as one piece. The
guantity taken from one piece should be same, for wainut, should not be less than 20 grains a

piece; for sweetnut,should not be less than 500 grams a piece.For one inspection lot,the quantity
of sample taken should not be less than 4 kg.

2.3 Preparation of test sample
The combined primary sample is reduced to 1 kg, the edible portion is blended, and then divided

into two equal portions. Each portion is placed in a clean container as the test sample, which Is

Approved by General Administration of Quality Implemented from 2002-06-01

Supervision, Inspection and Quarantine of the
People’s Republic of China on 2002-01-16

s
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sealed and labeled.

2.4 Storage of test sample
The test samples should be stored at - 18C.

Note: In the course of sampling and test sample preparation, precaution must be taken to avoid the contamination or any factors which

may cause the change of residues content.

3 Method of determination

3.1 Principle

After the sample is extracted by the dichloromethane-glacial acetic acid mixed solvent.the solution
Is centrifuged, separated, and concentrated to dryness,the dryness residue is digested by sulfuric
acid and oxide reagents, then the digested solution is diluted to a definite volume. Finally, the solu-
tion is analyzed by the atomic absorption spectrophotometer equipped with a hydride formation

system and an external flame heating quartz tube for the atomic vapor formation, using external
standard method for the quantitative determination.

3.2 Reagents and materials
Uniess otherwise specified, the purity of all of reagents is A.R.,the water is distilled water.

3.2.1 Extraction reagent:dichloromethane-glacial acetic acid,6+4( V/V).

3.2.2 Concentration sulfuric acid: High class purity.

3.2.3 Hydrogen peroxide:30%, high class purity.

3.2.4 Methy! violet indicator solution:0.1 gram methyl! violet is dissolved in 100 mL water.

3.2.5 Universal indicator paper:pH 1 ~ 14,

3.2.6 10 mol/L solution of sodium hydroxide:40 gram sodium hydroxide is dissolved in 100 mL
water.

3.2.7 Potassium iodide solution:20 grams potassium iodide is dissolved in 100 mL water.

3.2.8 Solution of sulfuric acid:5 mL concentrated sulfuric acid dissolved in 1 000 mL water (to
be used for hydride formation system).

3.2.9 0.025 mol/L solution of sodium hydroxide: 1.0 gram sodium hydroxide is dissolved in
1 000 mL water.

3.2.10 Sodium borohydried:10.0 gram sodium borohydride is dissolved in 1 000 mL 0.025 mol/
L solution of sodium hydroxide (to be used for hydride formation system).
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3.2.11 Benzene.
3.2.12 Fenbutatin oxide standard material: Purity: =97%.

3.2.13 Fenbutatin oxide standard solution: After the calculation according to the purity of fenbu-
tatin oxide, accurately weigh adequate amount of fenbutatin oxide standard material, dissolved in

benzen and prepare 100 mL solution of the concentration as 1.000 mg/mL, divided into the 10 mL
graduated test tubes as the standard stock solution. Then prepare again 100 mL solution of the
concentration as 0.010 0 mg/mL, divided into the 10 mL graduated test tubes as the standard

working solution.

3.3 Apparatus and equipment

3.3.1 The atomic absorption spectrophotometer: Equipped with a hydride formation system and
an external flame heating quartz tube for atomic vapor formation.

3.3.2 Measuring flask:100 mL.

3.3.3 Graduated test tube:10 mL, with ground stopper.

3.3.4

Sample homogenizer.

3.3.5 Shaker.

Centrifuge bottle:50 mL, with ground stopper.

3.3.7 Centrifuger:LD-4 model, or other model that can match with the centrifuge bottle.
3.3.8 Kjeldahl's flask:250 mL. .

3.3.9 Colorimetric test tube:25 mL,with ground stopper.

3.3.10 Glass pearl:about 5 mm diameter.

3.3.11 Electrical heating mantle:220 V,200 VA, size 1 000 mL.

3.3.12 Voltage adjuster:0 ~ 220 V,1 000 VA,

3.4 Procedure

3.4.1 Extraction
Weigh ca 5 g of the test sample (accurate to 0. 1 g) into a centrifuge bottle, add 25 mL

dichloromethane-glacial acetic acid mixed extract reagent and stopper, the bottle is shaken for 45
3
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min.by a shaker, shaking frequency is about 180 times/min. Then the centrifuge bottle is cen-
trifuged for 5 min by a centrifuger, rotating speed is about 2 000 r/min, then the clean solution is
decanted into the Kjeldahl's flask, during the decanting, the floating dregs (such as peel of kernel)
Is kept off by ground stopper of centrifuge bottle to prevent decanting out. Then the test sample is
extracted second time by 25 mL, third time by 20 mL extract reagent (during third extracting, the

shaken time is reduced as 20 min). All of the clean solutions are combined into the Kjeldahl’s
flask.

3.4.2 Evaporation
Add 4 pellets of glass pearls into the above Kjeldahl's flask, in the draught chamber with a strong

wind power, heat the Kjeldah!l s flask by the electrical heating mantie and the voltage adjuster to
evaporate the extract solvent. During the initial evaporating,the voltage is kept at 140 V to prevent

erupting. When the volume of solvent is less than 10 mL, the voltage is increased to 160 V to con-
tinue heating for evaporation, when the color of residue (oil or solid residue) is getting dark brown
or dark,stop heating,take out the flask to cool about 2 min.For safety reason, guarantee no flame

exist on the surrounding during the whole evaporating.

3.4.3 Digestion

3.4.3.1 Carbonization

Add 2 mL concentrated sulfuric acid (for oil residue,add 2.5 mL)into above Kjeldahl’s flask, then
put it back into the electrical heating mantle in the draught chamber, heat the flask to carbonize the

residue,the voltage is adjusted as 160 V to prevent over heat. For oil residue, the carbonizing

should not stop until a great number of dark foam just is occur,then the flask is taken out to cool
about 2 min.

3.4.3.2 Digestion

Add 10 mL hydrogen peroxide into the above Kjeldahil s flask, then put it back into the electrical
heating mantle in the draught chamber, heat and digest the content in flask,the voltage is adjusted
as 160 V to prevent the reaction from too drastically. When the hydrogen peroxide Is reacted out,
take out the flask right away (should not delay, if delay,the sulfuric acid will be dried out) to cool
about 2 min. Repeat adding the hydrogen peroxide operation and don’t stop until the digested
residue liquid has become clear and transparent, take out the flask to cool about 2 min.

Note: For oil residue,when the hydrogen peroxide is reacted out for the first time,the violent carbonizing reaction is
occurred, at the same time a great number of dark foam is occurred, at this time the flask should be taken out
to cool about 2 min,then repeat the digestion operation with adding the peroxide hydrogen.Whenever the hy-

drogen peroxide is reacted out, the reaction is more gentle than last time is, the amount of dark foam is less

than last time is ,the color of residue liquid is lighter than last time is, it is progressively getting from initial
black,to dark brown, light brown, yellow, light yellow, and finally the color of residue liquid is colorless and
transparent.
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3.4.3.3 Digestion of residue on the inside wall of the neck of Kjeldahl's flask

Add 20 mL hydrogen peroxide into the above Kjeldahl’s flask, then put it back into the electrical
heating mantle in the draught chamber, the voltage is adjusted as 200 V,continue to digest till the
solution has become clear and transparent, and produces the white smog, does not appear any mi-
cro-bubble,to ensure that residue hydrogen peroxide has decomposed out, but the sulfuric acid

has not be dried out,then take out the flask to cool. The cool digested residue liquiad will be pre-
pared into testing solution for AAS.

3.4.4 Digestion of standard working solution
After calculate the each volume of standard working solution according to the amount of 5 g test

sample,then accurately take out 0.00,0.10,0.20,0.30,0.40 mL (They are equivalent to fenbutatin
oxide content in the test samples separately is 0.00,0.20,0.40,0.60,0.80 mg/kg.) from the
0.010 0 mg/mL standard working solution, separately put them into a group of numbered Kjel-
dahl’s flasks, add 4 pellets of glass pearls into each flask, in the draught chamber with a strong
wind power, heat the Kjeldahl’ s flask by the electrical heating mantle and voltage adjuster, the
voltage is kept at 140 V, to evaporate the solvent to dryness, then take out flask to cool, and add
0.5 mL concentrated sulfuric acid and 20 mL hydrogen peroxide,the voltage is adjusted as 200 V,
heat the flask for the digestion till the residue liquid has become clear and transparent, produces
the white smog, does not appear any micro-bubble,to ensure that residue hydrogen peroxide has
decomposed out, but the sulfuric acid has not be dried out. Then take out the flask to cool. The

cool digested residue liquid will be prepared into testing solution for AAS.

3.4.5 Preparation of testing solution for AAS

3.4.5.1 Dissolve and quantitative transfer of the digested residue liquid
Divide 3 times., add 5 mL water each time, dissolve and rinse the digested residue liquid of the

standard and the test sample in the Kjeldahl’s flask, quantitatively transfer into a colorimetric test
tube for preparing into testing solution for AAS.

3.4.5.2 Decrease the acidity of the testing solution
The operation of decreasing the acidity, should be proceeded in the colorimetric test tube one by
one to prevent the indicator solution losing function due to it added into the tube too early.Add 6
drops of methyl violet indicator solution into the colorimetric test tube, shake to the uniformity, de-
crease the acidity of the solution with 10 mol/L sodium hydroxide, at the same time, cooi the col-
orimetric test tube by cool flowing water,the color of the solution gradually is getting from yellow
into yellow green,green to final blue,then stop adding alkaline solution. The operation of decreas-
ing acidity in the every colorimetric test tube must be completed continually, should not be inter-
rupted, otherwise the indicator will be faded quickly nuder the low acidity condition and lost its
function, make the operation of decreasing acidity failed.To ensure the acidity does not decreases
excessively to alkaline, test the solution after the decreasing acidity operation with universal indica-
tor paper.|If the paper is still kept red, the acidity of solution is correct. Then dilute the solution
with water to the graduated level of 25 mL,shake to the uniformity, after staying 5 min, it Is sup-

plied for the determination of AAS.

10
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3.4.6 Determination

3.4.6.1 AAS operating condition
The operating condition of the atomic absorption spectrophotometer equipped with a hydride for-

mation system and an external flame heating quartz tube for atomic vapor formation is follows:
a) Wavelength:224.6 nm;
b) Slit width:1.30 nm;
c) Lamp current:12.5 mA;
d) Flame:Air-C,H,;
e) Fuel flow:2.0 L/min;
f) Air pressure: 160 kPa;
g) Air flow:15.0 L/min;
h) Time constant:2.00 s:
i) Measurement time:15.0 s;
i) Delay time:5 s;
k) Replicates:2;

) Concentration unit: mg/kg(content unit of fenbutatin oxide in sample) :
m) Injection volume:5 mL.

3.4.6.2 AAS determination
According to the operating condition that has set well, determine the absorption value of each test-

iIng solution of standard and sample.

3.4.7 Blank test
The blank test i1s proceeded according to the above procedure, but without adding of sample.

3.4.8 Calculation and expression of resuit
Calculate the residue content of the fenbutatin oxide in the test sample using the data processor of
the atomic absorption spectrophotometer, or using the following formula:

- K |

X

where

X—The residue content of fenbutatin oxide in test sample,mg/kg;
A—The atomic absorption value of test sample;
A,— The atomic absorption value of blank;

k—The slope of standard curve,(mg/kg) ~'.

4 Limit of determination and recovery

4.1 Limit of determination
The limit of determination of this method is 0.10 mg/kqg.

4.2 Recovery
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According to the experiment data, when the adding concentration of fenbutatin oxide in the test
sample is in the range of 0.10 ~ 0.80 mg/kg, the recovery is 87.5% ~ 110.0%..
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