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(LC-MS/MS #) .

A% b S AR OF OFD L %8 450 Ak 0 X6 Atk o AR 8 4 5 8 W0 5 5 YBOAR £ - R / 533 o A0 o
B E

2 MW AXH

I SCHERS T A SO 9 B R AN AT A0 . FLR TR B3 51 SCHR S AL B39 09 ROAS 3 4R S
PF o FURANTE H 6951 S0 H BB RUAS (L5 BT A 1 6 ik 280 38 FF AR ST
GB/T 6682 737 5L % % FH /K AR FIHX 56 7 v

3 ¥—i%& BHUHMEEEMHPLC %)
3.1 BB

T PR TR 7K 3 Y B, oo T D 7 AR i T L MR S R R
3.2 RFFnHE

B RF IR T B AL, BT A R0 2 A 4, 7K 9 GB/T 6682 #L5E I — &K .
3.2.1 R . fakat,
3.2.2 HWE. g,
3.2.3 iR,
3.2.4 NRER-KEHEW (70430, A&  HEREE 70 mL PFEH(3.2. 1)1 30 mL K, IBE G54 H.
3.2.5 0.1/ BEMRVAW 1 mL BEMRIAMR K IFERE 1 LIRSS 0.45 pm) 5.
3.2.6 HRESFRUES : CAS:303-45-7, 4l FF K 90.5% .
3.2.7 AR B bR AR A MEFR AR 10 mg ORI E 0.1 mg) B AR MES: T 10 mL &M+, FH N
G2 DM EREZBE BRI IR N 1 mg/mL BARHERE S T 4 CROLIRAE.
3.2.8 fHFLUERE.0.22 pm, HHLE.

3.3 uEEmmigE

3.3.1 REREAH % (HPLOAY . B A £ /M6 I 25
3.3.2 HWFRFREHN 0.01 g F10.0001 g,
3.3.3 Bl E AT 4 000 r/min,

3.3.4 RFEALFH B AET 300 r/min,

3.3.5 RIEIRSIAE.

3.3.6 ¥R 50 mL,
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3.4 iXEAbE

FREUS g ORI 2 0.01 @) XA T 50 mL OB F, A 10 mL KEHE 1 h, AW G.2.D) =
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(3.2.8) .4t HPLC #llE .

3.5 BHURMERIENE
3.5.1 HPLC 8% &#%

HPLC &% & 4F .
a) @ﬁ%ﬁ Cis #5250
b) WBhAH: FEE(3.2.2)-
c) Wi#:1.5 mL/min,
d) WK :238 nm,

e) HE|R:25°C,

D #EHEE 10 pL,

3.5.2 #RifE KL
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C — Wb T A i £ 45 2 B AR B ¥ B0 BE » B A IO B 22 T (pg/mL)
V — R RAE TR RO ZS (mL)

m —— B AR IR, BT (),

EARSERTNBREA
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R ARPRBAMEKESETERR (=6

e WK I 5 3 AR A o 2
a /(mg/kg) /% RSD/ %
10 89.9~99.2 3.4
1 B 20 82.8~90.3 3.6
40 82.3~87.1 2.3
3.8 PHMXHEMEN LR
=M H AR IR R B
x£2 W ¥ (n=6)
W %€ {8/ 5 X A%
- -2 A X o R 22
1 2 3 5 6 mg/kg RSD/ %
AR 1 92.04 90.99 82.61 97.78 87.88 8.6
¥ 2 29.31 29.23 2 30.50 5.9
FRAFH 3 24.87 25.09 8 24.50 4.5

4 BIE REGE-RIE/ R

4.1 R

T A R 7K VR BB 5 BRE  SMR I E & .
4.2 A Fdr R

BRARIR 1 B b, BT A R 3 B —ZK .

4.2.1 HER. @ik,
4.2.2 . faikag,
423 010 FRAW - MEFRR 1 mL H]T 1 LABRS AN EEZZE . ROGEM.
4.2.4 HAh[F 3.2,

4.3 UF{MIEHE

4.3.1 WAHGE- R/ i (LC-MS/MS) (Y . fid /5 5 E 5 F B (ESD ,
4.3.2 HAh[E 3.3,

4.4 AR

PRI 1 OB E 0.01 )BT 50 mL B0, A 10 mL KB 1 h, MARE (3.2 F
30 mL, #&#% 20 min, B0 5 min 5,4 FEREBE 100 mL FEAE RS, A 30 mL HE-K BB
GLOERERBHK, AR KBER (3.2 FHZE 100 mL, #E 5 min, B - 7 0T 1% 7L 18
(3.2.8), 4t LC-MS/MS il 5 .
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4.5 WHEBE-RE/ RENE
451 LCBEEH

LCEH &MU .
a) it Cis,100 mm X 2.1 mm(HE) kiR 3.5 pm, S IIEEM & .

b)  WEIH: M5 (4.2.2)-F B (4.2.3) B EEMEF S W& 3,
¢) Wi :0.30 mL/min SR HEALES A EAL .
d) J‘ﬂ‘ﬁé%:S ;lLo

R3 BERXRBER

it 1] / min 0.1% H BEW W/ Y6 ZHE/ %
0.0 50 50
2.0 50 50
4.0 10 90
6.0 10 90
7.0 50 50
10.0 50 50

452 MS/MS %%k

MS/MS &% &M 4nF -

a) HEFA BEBEETERAET.

b) HLMEEHE(S):3 500 V,

) WX .\mERA,6.5L/min,

d B EHAASR,5.0 L/min,

e) RIS .HATHK,0.2 Pa,

D A#HERX.ZREENMRM), B8 F m/z 517.1, EBE T m/z 230.9, EEEF m/z
471.1,

g BFHEIEE:300 C.

h) EBHEIRE 270 C,

) REfEREE .m/z 517.1>230.9 K 43V.m/z 517.1>471.1 K 35 V,

453 HREHKLH

B iR IR 4.4 kb, AT NS R G2 BRMBEGEB MWK EN
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AT B FE >50% >20% & 50% >10%%E 20% <10%
SR B AH X i 22 +20% +25% +30% +50%
456 ZRiTHE
[a] 3.5.4,
46 ZHILE
FRAFREBGAFE AL , 23 F R S R4 AT .
4.7 FHiENERR
AF R EMR A 1 mg/kg,
48 EEMBEZE
o) e 2 o R AN [ S Ik BE K T B EICRTE FE WL2% 5.
x5 ARSPREBRENEDKERSEZTEILR(n=6)
ey K F 5] Wi 2 3 Rl A X A o e 2=
a /(mg/kg) /% RSD/ %
1 88.0~102.0 5.3
1 By 20 83.3~90.2 2.9
40 82.4~86.3 1.7
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Foreword
This standard is drafted according to GB/T 1.1-—2009 “Directives for standardization Part 1.
Structure and drafting of standards” principle.

This standard is used to replace of SN 0535—1996 “Method for the determination of gossypol in fod-
ders for Export-Liquid chromatographic method”. The main improvement from SN 0535—1996 .

—LC-MS/MS is performed as a confirmatory method;
—The method is suitable for various matrixes and limits.

Some parts of the standard may have relationship with some patents. The release department has no
responsibility to recognize these patents.

This standard was proposed by and is under the charged of the Certification and Accreditation and
Administration of the People’s Republic of China.

This standard was drafted by Zhejiang Entry-Exit Inspection and Quarantine Bureau of the People’s
Republic of China.

This standard is mainly drafted by Zhang Wenhua, Huang Chaoqun, Zou Xuequan, Chen Lingling, Yu
Zhuoran, Tong Yunkai,Chen Li, Tang Hangyan.

This part replaced the previous version of the release of the standard as follows.

—SN 0535—1996.
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Determination of gossypol in
feed for import and export

1 Scope

This standard specifies two kinds of determination methods, high performance liquid
chromatography (HPLC) and liquid chromatography-tandem mass spectrometry (LC-MS/MS).

This standard is applicable to the determination and confirmation of gossypol in cottonseed cake
(meal) , pig feed and chicken feed.

2 Normative references

The following documents are necessary for this standard. For dated references, only dated editions
shall apply to this standard. For undated references, the latest edition of the normative document
(including subsequent amendments) referred to applies.

GB/T 6682 specification and test method for water used in analytical lab.
3 HPLC method

3.1 Principle

Gossypol is extracted from the sample with acetone-water (70 + 30, v/v), after dilution and filtra-
tion, the extract is determined by HPLC, and quantified by external standard method.

3.2 Reagent and materials

Unless otherwise specified, all the reagents used should be analytical grade. " water" is first-grade
water prescribed by GB/T 6682.

3.2.1 Acetone: HPLC grade.
3.2.2 Methanol: HPLC grade.

3.2.3 Phosphoric acid.
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3.2.4 Acetone-water (70 + 30, v/v): Dissolve 70 mL of acetone to final volume of 100 mL with
water.

3.2.5 0.1% phosphoric acid solution: Dissolve 1 mL phosphoric acid to final volume of 1 000 mL
with water.

3.2.6 Standards: gossypol, CsxHs0s, CAS No.: 303-45-7, purity =>90.5%.

3.2.7 Stock standard solution: accurately weigh 0.0110.000 1 g of gossypol standard and dissolve

with acetone to make the standard s
torat4 C.

lution is stored in a refrigera-

3.2.8 Membrane filter: 0.22 um, organic phase.
3.3 Apparatus and equipment
3.3.1 HPLC with ultraviolet detect
3.3.2 Electronic balance: Accurate
3.3.3 Centrifuge: 4 000 r/min equipped.
3.3.4 Vibrator: 300 r/min equippe
3.3.5 Vortex mixer.

3.3.6 Plastic centrifuge tube: 50
3.3.7 Mortar.

3.4 Procedure

Weigh 56£0.01 g of the test sample into a 50 mL polypropylene bottle, add 10 mL of water, stand for
1 h Dissolve in acetone (3.2.1) to make the final volume to be 30 mL, blend for 20 min with vibrator
(3.3.4) , transfer the above solution to 50 mL brown volumetric flask, extract the residue with 10 mL
acetone-water (3.2.4) twice more, dilute exactly the extract solution to final volume of 50 mL with
acetone-water (3.2.4), stand for 5 min. After filtration, collect 1 mL for determination.

3.5 HPLC determination

3.5.1 HPLC condition

HPLC condition is as follows:
10
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a) LC column: Cis column, 250 mm x 4.6 mm (i.d.) X 5.0 um (film thickness), or equivalent col-
umn.

b) Mobile phase: methanol (3.2.2) + phosphoric acid solution (3.2.5) (88+12, v/v).

¢) Flow rate: 1.5 mL/min.

d) Excitation wavelength, 238 nm.

e) Column temperature: 25 C.

) Injection volume: 10 uL.

3.5.2 Preparation of the working curve

The gossypol stock standard solution is e (3.2.1). The concentration of these gossy-
, 10 ug/mL. Plot a working

the standard is listed as fig-

pol standard working solution are 1 p
curve of peak area versus concentrat
ure A. 1 in annex A.

3.5.3 Determination and confirmation

The response of the analyte should
fied by external standard method.

ument detection and quanti-

3.5.4 Blank test

Perform the blank test with the sa
but without sample addition.

he method of determination

3.5.5 Calculation and expression of result

Calculation the content of gossypol in the test sample by HPLC data processor or according to the
formula (1). The result of calculation should be deducted with blank value.

x = € x V x1000
~ m x 1000
Where:

X —the residue content of gossypol in the test sample, mg/kg;
C —the concentration of gossypol in the standard working solution, pg/mL;

11
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V —the final volume of the sample solution, mL;

m —the corresponding mass of test sample in the final sample solution, g.

3.6 Limit of quantitation

The limit of quantitation (LOQ) of the method for gossypol is 10 mg/kg.

3.7 Recovery and precision

The recovery range and precision of this method is shown in table 1.

Table 1 Recovery range and precision of gossypol in feed (n=6)

Spike Recovery
Compound RSD/ %
/(mg/kg) /%
10 89.9~99.2 3.4
Gossypol 20 82.8~90.3 3.6
40 82.3~87.1 2.3

3.8 Reproducibility of positive sample

Reproducibility test of three positive samples is listed in table 2.

Table 2 Reproducibility and precision of gossypol in Cottonseed meal (n=6)

Measured value/(mg/kg) Average
Sample RSD/ %
1 2 3 4 5 6 mg/kg
Cottonseed meal 1 92.04 90.99 76.47 87.36 82.61 97.78 87.88 8.6
Cottonseed meal 2 29.31 29.23 32.00 30.55 28.66 33.22 30.50 5.9
Cottonseed meal 3 24.87 25.09 23.59 23.06 26.10 24,28 24.50 4.5

4 LC-MS/MS method

4.1 Principle

Gossypol is extracted from the sample with acetone-water (70 + 30, v/v), after dilution and filtra-
tion, the extract is determined by LC-MS/MS. and quantified by external standard method.

12



SN/T 0535—2016

4.2 Reagent and materials

Unless otherwise specified, all the reagents used should be analytical grade. “water” is first-grade
water prescribed by GB/T 6682.

4.2.1 Formic acid: HPLC grade.

4.2.2 Acetonitrile: HPLC grade.

4.2.3 0.1% formic acid solution: Dissolve 1 mL formic acid to final volume of 1 000 mL with water.
4.2.4 Others are the same as 3.2.

4.3 Apparatus and equipment

4.3.1 Liquid chromatography-mass/mass spectrometry, equipped with electrospray ion soruce.
4.3.2 Others are the same as 3.3.

4.4 Procedure

Weigh 1£0.01 g of the test sample into a 50 mL polypropylene bottle, add 10 mL of water, stand for
1 h.Dissolve in acetone (3.2.1) to make the final volume to be 30 mL, blend for 20 min with vibrator
(3.3.4), transfer the above solution to 100 mL brown volumetric flask, extract the residue with
30 mL acetone-water(3.2.4) twice more, dilute exactly the extract solution to final volume of 50 mL
with acetone-water (3.2.4), stand for 5 min. After filtration, collect 1 mL for determination.

45 LC-MS/MS determination

45.1 HPLC condition

HPLC condition is as follows;

a) Column: Ciyg, 100 mm %X 2.1 mm (i.d.) X 3.5 um (film thickness) ; equivalent.

b) Mobile phase: acetonitrile (4.2.2) —0.1% formic acid solution (4.2.3) (A), gradient elution
condition is listed in table 3.

¢) Flow rate: 0.30 mL/min.

d) Injection volume: 5 uL.

13
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Table 3 Gradient elution program

Time 0.1% formic acid solution Acetonitrile
min % %

0.0 50 50

2.0 50 50

4.0 10 ' 90

6.0 10 90

7.0 50 50
10.0 50

452 MS/MS condition

MS/MS condition is as follows:
a) lonization mode: electrospray i , negative ion mode.
b) lon spray voltage: 3 500
c) Sheath gas: high purity ni
d) Auxiliary gas: high purity nitr,

e) Collision gas: high purity,

) Monitoring mode: multi
m/z 230.9,qualitative ion

t ion m/z 517.1, quantitative ion

g) loil source temperature:
h) Capillary temperature: 270
i) Collision energy: m/z 517.1>>230.9 is 43V, m/z 517.1>471.1 is 35 V.

4.5.3 Preparation of the working curve

Transfer adequate intermediate solution of standards to sample blank matrix for preparation of calibration
curve. The concentration of these gossypol standard working solution are 0.01 pg/mL, 0.02 ug/mL,
0.04 ug/mL,0.06 ug/mL, 0.1 ug/mL. Plot a working curve of peak area versus concentrations of gossypol.
Multiple reaction monitoring chromatogram of the standard is listed as figure A.2 in annex A.

454 Determination and confirmation by LC-MS/MS

The responses of the analyte should be within the linear range of the instrument detection and quan-
14
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tified by external standard.
455 Qualitative determination

Use the established LC-MS/MS parameters above for determination, and calculate the abundance
ratio of two selected ion pairs of the same solution and the standard working solution. If the reten-
tion times of sample chromatogram peaks are consistent with that of working solution, and relative

abundance ratio tolerance is listed in table 4, it is positive to conclude this pesticide do exist in the
sample.

Table 4 Maximum permit intensities while confirmation

Relative intensity >10%1t0 20% <10%
Permitted
+30% +50%
tolerances

456 Calculation and expressio
This is the same as 3.5.4.
4.6 Blank test

Perform the blank test with the s
but without sample addition.

ibed in the method of determination

4.7 Limit of quantitation
The limit of quantitation (LO
4.8 Recovery and precision

According to the experimental data,
coveries are listed in table 5.

ion of gossypol and its corresponding re-

Table 5 Recovery range and precision of gossypol in feed (n=6)

Spike Recovery RSD
Compound
/(mg/kg) /% /%
1 88.0~102.0 5.3
Gossypol 20 83.3~90.2 2.9
40 82.4~86.3 1.7

15
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Annex A
(Informative annex)

mAU]

Relative adundance/ %

2. 5 Gossypol

| M— TAY

8 10 Y

(=}
Do
s
(=2}

FigA.1 HPLC chromatogram of gossypol standard(1 pg/mL)
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Gossypol

1. Oe6 517.1>230.9

8. 0e5

6. 0e5

4. 0ed

Relative abundance/%

2.0e5

o+——r———r———r UL

0 1 2 3 4 5 6 7 8 9 10
Loegd 617.1>471.1
8. 0e5

6. 0e5

4. 0e5

Relative abundance/o

2. 0ed

oy oo o o S TN ) et T T e 2 o e |

1 2 3 4 5 6 7 8 9 10
t/min

Fig A.2 Multiple reaction monitoring chromatogram of gossypol standard(10 ng/mL)
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