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1.0

20

Introduction

BAS 490 F is a new S trobilurin type fungicide used in cereals, apples, ditrus, vine and some
vegetables against mildew and rust. Metabolism investigations in apple, grape and wheat
show that in all unchanged parent was found. Additionally two metabalites, BF 490-2 and
BF 490-9, both present as glycoside-conjugates, were identified to be relevant (References 1-
3.

This methed was developed at BASF laboratories for the individual determination of
BAS 490 F, and the glycosilated conjugates of BF 490-2 and BF 490-S in apple fruit, apple
processed commodities, grape, grape processed commedities, red pepper, cucumber, tomato
and onion. The methed first written for these analyses was BASF Method 35073 (Reference
8). Method 350/3 has been slightly re-written here as Method 350/3-US to Include US
suppliers of materials and to clarify instructions. The two methods are procedurally identical
and differ only in recommended suppliers and the explanations used.

Principle of the Method

BAS 480 F, BF490-B and BF 490-C (glycosilated form of BF 490-2 and BF 480-9,
respectively) are extracted by homogenization of the plant sample material with methane!. The
methanol extract contains the BAS 490 F and the glycosides of BF 490-2 and BF 490-9 from
the sample. To this extract an aqueous solution of KH,POQ, {5 g/L) is added.

The glycosides of the metabolites BF 490-2 and BF 490-9 which are present in the aqueous
extract after evaporation of the methanol, are subjected to enzymatic hydrolysis in the
presence of ascorbic acid. The surplus of enzyme activity used for this extract faciitates
complete and reliable hydrolysis. Ascorbic ackd acts both as a preservative and a blocking
agent preventing the analytes from adsorption to matrix compounds. The enzymatic
hydrolysis step yields the metabolites BF 460-2 and BF 490-9 In their unbound form. In a
following step, the BAS 490 F is converted into the metabolite BF 490-1 by hydrolysis with
KOH.

The metabolites are separated from matrix interferences in the extract by phasa partitioning
into dichloromethane (DCM) followed by a SPE .NHzcolumn clean-up step. The
chromatography step is based on polarity as well as ion-exchange chromatography. 1t is
foliowed by a second phase partitioning step info DCM to remove ascorbic acid from the
extract. Final detection and quantification s performed by analyticalt HPLC on a NHYCys
column-combination {column switching). The analytes are detected with an U\V-detector at a
wave length of 270 nm.

The metabolite residues are calculated as BAS 490 F-eqlivalents.
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3.0 Structures
BAS 490 F
Commen name:;

Chemical name:
Structural formula:

Chemical formula:
Molecular weight'

‘Kresoxim-methyl (proposed)
Methyl 2-{o-{o-methylphenaxymethyl)phenyil-2-(methoxyimine) acetate

Cqai1NO,
313.38

Matabolite BF 490-2

Chemical name

Structural formula:

Chemical formula:
Molecular weight:

2-Io-(o-hydroxymethylphenoxymethy!)phenyl]-z-(methoxyimino)
acetic acid

HO.
Q0. - _
HO_ o
FC%N O ch,
0
Ci7HyNC;
31533
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Metabolite BF 490-9
Chemical name:

Structural formula:

Chemical formula:
Molecular weight'
Metabolite BF 490-1

Chemical hame:
Structural formula:

Chemical formula;
Molecular weight:

2-[o-(p-hydroxy-o-methylphenoxymethyl}phenyl]-2-{methoxy-imina)
acetic acid

CH;
0
HO

0
HO ) i
o

Ci7H17NOy
315.33

2-[o~(o-methylphenoxymethyl)phenyl-2(msthoxyimido} acetic acid

CH;
O P
TSN CH;
CyzHzNO,
299,33
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Metaboiite BF 490-B (Glucoside of BF 490-2)
Chemical name: *  2-{2-{-B-D-glucopyranosyt methylphenoxymethyl)

phenyi}-2-methoxyiminoacetic acid
Structural farmula:

glv—o

G p
! [ HO.
_0
- N~ “CH;
o

Chemical formula: CoHzNO,yg
Molecutar weight: 477.5

Metabolite BF 450-C (Glucoside of BF 490-8)

Chemical name: 2-{2-(4-B-D-glucopyranosyl-2-methylphencxymethyl) phenyl}-2
-methoxyiminoacetic acid

CH;
HO__~ 0.
glu—Q N~ CH;
0

Chemical formula:  CoyblpyNOy,
Molecular welght: 477.5

Structural formuta:
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4.0
4.1

Materials and Methods
Equipment for Extraction and Sample Clean-up

Glassware and equipment are recommendations only. Equivalent equipment and glassware
may be substituted. All glassware should be cleaned with acidic metitanc! (5% {vfv) of BM
HCI in MeOH) and consequently rinsed with acetone and allowed to dry completely befora
being used. This procedurs is recommended to remove adhering detergents or silica residues

from the glassware. Not acld rinsing glassware ¢an have an impact on the recovery of the

compounds.

Bilchner funnels with adapters
Bilchner Flask

Wide neck powder bottle for sample extraction

Separatory funnels

Flat bottom flasks

Graduate Cylinder

Erlenmeyer flasks

Volumetnc flasks

Volumetric pipettes .
Plastic, serclogical, measuring pipettes .
Disposable, plastic pipettes
Homegenizer

Glass funnels

Cotton wool

Test tube, tapered tip
PTFE syringe filter
(Gastight syringe

500 mL

500 mL

125 mL

500 mL, 230 mL, 125 mL
100 mL

50 mL

10 mL, 500 mL

glass, 05,12, 4,5, 10 mL
10mL

3Iml.

Polytran 3035 or Ultra turrax
5 cm drameter -
Prewashed with DCM,
dried at 30°C

10mb

0.45um

25 mL

Whatman #4 Filter paper (Qualitative, 30mm circlas) Cat No. 1004-090

pH Meter or pH checker

Vacuum pump incl. vacuum controller
Rotary evaporator

Nitrogen evaporator (N-EVAP)
Heated water bath {37°C) with thermo
-controller and shaking device
Ultrasonie water bath

Automated pipettes, (100 L and 1000 ul)
BAKER extraction system complete
with taps and vacuum contraller
Reservoirs (15 mL) for Baker columns
BAKER SFE empty-glase column

BAKER SPE Amino celumn packing

Plastic SPE valve liners

VWR, Cat. No. 34100-300

Labotec, Wiesbhaden, FRG
IKA TER 2, Labotec

Eppendorf or Gilson,

J.T. Baker, Philipsburg, N.Y.
Cat. No. 77018-94,

J.T. Baker, Cat. No. 71198-1
J.T. Baker, Cat No. 7328-06
J.T. Baker, Cat. No. 7028-00
Supeleo, Cat. No. 5-7059
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42

4.21

Preparation and Preconditioning of BAKER NHy-columns:

The glass BAKER columns filed with 0.5 g each of the NH,-material mentioned previously
must be preconditioned. Fer preconditioning, the column Is washed with 2.5 mL of methanol,
fallowed by 2.5 ml. of an agusous solution of KH,PO, (0.1 M, pH 7.5), 2.5 mL of ddH,O and
finally 2.5 mL of methanol. Do not aliow the column to go dry at any peint while conditioning.
Disposable plastic valve liners are to be used on the SPE chamber to limit sample interactions
with metal surfaces. T ’ -

Reagents
Chemicals

Note:
All chemicals used must be at least of "analytical grade” or must meet equivalent
specifications. Suppliers are recommendations only unless otherwlse stated.

Methanol JT Baker Cat No 230-4

Acelone JT Baker Cat No 0104

Dichloromethane JT Baker Cat No 300-4

Acetonitrile JT Baker Cat No 0154

Formic acid (cons.) Important! Use only EM Science Cat.
No. FX0440-7]

Ascorbic acid EM Science Cat No AX1772-1

KOH 10 molL

NaCl VWR Cat No VIWG430-5

Na,50,4 " the pH of its aqueous solution (approx, 5 gin 100 mL ddH,0) must be 5.510 6.5
JT Baker Cat No 3375-05

KHzPO, ) JT Baker Cat No 3246-1

B-Glucosidase Cresent Chemical, Hauppauge, NY,
activity 7.1 Ufmg, Order No. 22830,
Sigma, Cat. No. G-0395, activity 5.7 Uimg

Hesperidinase St. Louis, MO, Cat. No, H-8137,activity; 7.0 U/g
ICN Cat-No. 157330, activity 0.3 Uimg

Water [Milli-Q plus-Grade {>17 MG resistivity) or equivalent, in this technical procedure
refetred to as ddH,0]
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4.2.2

423

Solutions and Solvent Mixtures

Note:

All solvent mixtures and buffers must be prepared by mixing the actual volumes of the
individual components.

Sofution | "Acidic” waler:
880 mg ascorbic acld are made up to 1000 mL with dd H,O (Must be
stored refrigerated. Storage should not exceed one week.)

Solution Il Phosphate buffer:

5.0 g of KH,PO, are dissolved in dd H0O and the volume adjusted to one liter to yield a final
concentration of 5 g/L. This will be enough for 40 (10 sample per set) analysis sets.
(Stored rafrigerated for maximum of onhe month)

Solution It Ascorbic acid solution:
10 g of ascorbic acid are disselved in 100 mb ddH,0 to yield a final concentration of 100 g/l

Note: The ascorbic acid solution ([Il) must be prepared daily,

Solution IV Saturated NaCl-solution: .
NaCl is dissolved in 1000 mL ddH,0 to vield a saturated solution {(approximately 350 g).

Enzyme Solution

The following directions are for enzymes with the activities described in 4.2.1.
If enzymes with different activities are used, the weight should be adjusted as
needed. Activity of enzymes are defined as unit. One unit will liberate 1.0 umole of .
reducing sugar (as glucose) from substrate per minute at a fixed pH and temperature.

Solution V Hesperidinase and p-Glucosidase sfock solution:
200 mg of each dry enzyme is dissolved in 50 mL of water to yield a solution which contains
both enzymes in a final concentration of 4 mg/mL of each enzyme.

Note: 50mL of the enzyme stock solutions are sufficient for the hydrolysis of
20 residue samples. Use an appropriate solution amount for each sample
analysis set size based on a 4 mg/mL solution of each enzyme and that 2.5 mL
of the enzyme solution is needed for each sample. The enzyme stock solutions
must be prepared immediately before use. For short term storage (few hours
only) the stock solutions should be kept refrigerated or on ice.
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424

425

4.2.6

Solutions for BAKER SPE-columns

Solution VI NHycolumn elution mixture:
Contains 350 mL ddH,O (satureted with NaC!, solution IV} + 12 mL formic acid {cone.) +
10.5 g ascorbic acid + 50 mL methano! + 100 mL acetonitrile.

After preparation, this solution must ba kept for a minimum of 24 hour at approximately
+4°C prior to use to allow surplus NaCl to precipitate.  After precipitation, the
supernatant must be filtered before it can be used In the method. The solution must
be stored in a tinted glass bottls.

Stock and Spiking Solutions

Stock solufions with analyte concentrations of 1 mg/mL each are prepared for BAS 480 F in
acetone and for BF 490-2, BF 490-9 and BF 430-1 in acetonitrile.

BF 480-2 and BF 480-9 are representative of thelr glycoside conjugates for fortification
purposes. From the stock solutions the spiking solution for BAS 400 F, BF 490-2 and BF 490-
9 are prepared with final analyte concentrations of 1.25, 12.5 and 125 mg/mL by dilution with
appropriate volumes of acetonitrile. i

These conceritrations are recammended and may be modified as appropriate.

All stock and spiking solutions must be stored at approximately 4°C in the dark.
Eventhough, stock solutions have a longer shelf life, it I1s recommended that stock
solutions were made fresh every 30 days (references 4-6),

Standard Solutions for Calibration
The stock solutions specified in 4.2.5 may be used for the preparation of calibration standards.

Standards of BF 490-2, BF 490-8 and BF 490-1 for column testing and calibration of the
analytical HPLC: From the 1 mg/mL stock solutions in acetonitrile, working standards (25
pgfmL) were made. From working standards, callbration standards are prepared in a mixture
of acetonitrile + "acidic” water (Solution 1) (10 + 90) with final anatyte concentrations in the
range of 0.025 to 1.25 jig/mL (or higher if require),

All solutions used for calibration must be stored at approximately +4°C in the dark for
na longer than 24 hours prior to use.
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4.2.7 Buiffers for HPLC Separation

4.3

431

For analytical HPLC:

Solution Vil Pre-columin elution buffer:
Contains ddH;0 + acetonitrile + formic acid (conc.) 50 + 10 + 1.0* (viviv)

*Note: The volume of formic acid may heed to be adjusted to the performance of the

NHz-precolumn. The performance must be evaluated by test injections prior to
analysis. All three compounds should be eluted from amino column within 4-15
minutes after injection,

Solution Vit Ana.fyﬁca[ HPLC elution buffer A:
Contains ddljz_g + agetanitnle + formic acid {conc.) S0 + 10 + 0.5 (viiv)

Solution IX Analytical HPLC elution buffer B: (IX):
Contains ddH,0 + acetonitrile + formic acid (canc.) 10 + 90 + 0.5 (viviv)

Note: All elution buffers specified in 4.2.7 must be degassed or saturated with helium
for approximately 10 minutes, or by equivalant treatments prior to use.

Instrumentation and Chromatography Conditions

Analytical HPLC with Column Switching

3 HPLC - pumps

HPLC-Detector UVivisible, fixed or variable wavelength
Autosampler With 200 pl loop

Switching valves Rheodyne

Precolumn specification:

NH_- Nucleosil (5u, 100 A ),100 x 4.0 mm (int. diam ), Phenomenex, USA Catalog No. 00D-
0327-D0

Separation column specification”

Cig-Nucteosil (5y, 100 Ay 250 em x 3.2 mm (int. diam.), Phenomenex, USA Catalog Mo. D0G-
0323-RO

Note: The equipment listed in 41 - 4.3 may be substifuted by chemicals and
instruments with similar specifications. HPLC columns with equivalent stationary
phases and similar specifications may be available from other sources. If the use of
materials with specifications other than those stated Is intended, applicability of the
new equipment for this method must be confirmed.
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Note: The following procedures should be followed for cleaning and backflushing the NH,

o]

5.0

5.1

pre-column and the Cy, analytical column.

This procedure should be performed aftar 20 sample injections or when the column-
switching windows are not consistent dunng an analysis set.

1. Reverse the direction of the NH, pre-column on the HPLGC and make sure that the
axit line will flow into waste and not into the C,s column.
2. Replace Solution VII (Pre-column elution buffer) with a solution of

ACN:ddHz0:Formic Acid (90:10:1.5)(viviv).
3. . Pump this solution through the NH; pre-column at 1.0 mL/min for 30-60 minutes,

4, Stop the coiumn flow, reverse the column to its original position and equllibrate the
column with Solution VL.
5. Refer to Section 5.3.7 ta check the column-switching windows.

This procedure should be performed after 50 samﬁlezl-njections or when ever peak shape
becomes compromised. -

1. Reversed the direction of the C,, analytical column on the HPLC.

2. . Replace Solution IX (Analytical HPLC elution buffer B} with a solution of
ACN:ddH,0:Fornlc Acid (80:10:1.5)(viviv).

3. Pump this solution through the C., analytical column at 1.0 mL/min for 30-80
minutes,

4. Stop the column flow, reverse the column to its ariginal position and replace wash
solution with selution B (solution IX). Equilibrate the column with Solution VIl

Analytical Procedure
Fortification of Samples with BAS 490 F and its Metabolites for Recovery Expariments

25 g of untrealed sample material is weighed Into a wide neck glass jar (500 mL). Fortification
solutions with BAS 490 F, BF 480-2 and BF 490-9 at appropriate concentrations are added to
the samples. The comelation between the concentration of the spiking solution and the
comesponding final analyte concentration in the sample Is shown below. Other fortification
volumes and standard concentrations may be used as needed.

Sample Concentration of Volume of Level of
Welight spiking solution spiking sclution Fortification
25g 1.25 mg/mL 1.0mL 0.05 mg'kg (*}
25¢g 12,5 mg/mb 10mL . 0.50 mgfkg
259 - 1250 mgimL 10mL . 5.00 mg/kg

(*} Proposed limit of quantitation of the method.
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6.2 ctlon of the Sample Material

g sampie material is welghed into a wide neck glass jar (500 mL) and 1.0 mL of ascorbic
cid solution (Ill) is added. The sample is homagenized in 250 mL of methanol for 3 minutes
using an Ultraturrax or a Polytron at a speed sufficient to homogenized the sample, The
homogenate is filtered under vaccum through a Whatman #4 filter paper and a Blichner funnel
(9 cm diameter) into a suction bottle (1000 mL). The residial solids retained in the, re
washed with small methanol rinses. (Make sure that the total volume of MeOH n
excesd 350 mL). 100 mL of an aqueous solution of KH;PO, (5 gril) are added into'd 500 mt.
volumetric flask. The combined methanol filtrates are quantitatively transferred to flas
with methanol rinses. The contents of the flask are thoroughly mixed. The total volume is
made up to 500 mL with methanol and the contents are mixed once more.

53 Clean-up and Analysis of BAS 490 F, BF 490-2 and BF 490-9
6.3.1 SamplePreparation prior to Enzymatic Hydrolysts

A 100mf aliquot of the aqueous methanol extract (20% alquot) 15 transferred into a
ed 500 mL flat bottom flask (the farge flask is needed to reduce the risk of bumping

during evaporation). The extract IS reduced to a volume of approxirg Q mlL by rotary
. evaporation {under vacuum, 45+5°C) and adjusted to a total mass g\with dcHO
(extract must be absolutely methanol free). The flask should be sonlca d n uitrasonic

bath for 10-15 seconds if required to dissolve all residue on the flask.

Note: 20.0 gram adjustment must be made accurately, therefore care should be taken
to ensure accuracy.

5.3.2 tatic Hydrolysis of Analyte Glycesides

A 10.0 ml allquct of the final aqueous phase from 5.3.1 (20.0 g) is transferred into a 50 mL
br flask or equivalent using a 10 mbL plastic pipefte. To this flask, 0.5 mk of the
ascort’c acid solution (iHl) and 2.5 mL of the Glucosidase and Hesperidinase stock solution (v}
are added. Each measuring flask is closed with a giass stopper and subsequently incubated
at 37°C in a waterbath equipped ‘with a magnetic stiming device or a shaking water bath.
Incubation procaeds over night (or approximatety 14 hours) with slow but constant agitation,

6.3.3 Alkaline Hydrolysis to Convert BAS 490 F into 8F 4901
Upon completion of the enzymatic hydrolysls the reactlon mixture of 5.3.2 is adjusted to

approximately pH 13 by adding 250 pl of 10 moll KOH. This hydrolysis of BAS 480 F
proceeds in 1 hour at room temperature,
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6.3.5

Phase Partitioning with Dichloromethane

Upon compietion of hydrolysis, the reaction mixture of 5.3.3 is adjusted to pH 2 to 2.2 with
concentrated formic acid (approximately 2 mL)

Note: Final pH must be checked with a callbrated pH meter or pH checker calibrated to
ensure the accuracy of the pH. Be sure to rinse the pH meter with 12 mL of water into
the sample that is being checked before proceeding to the next sample,

The acidified phase is quantitatively transferred into a 125 mL separatory funnel with 3-5 mi
DCM rinses. The flask is then rinsed twice with 10 mL of DGM each and the DCM added to
the separatory funnel. Shake the funne} for about 1 min. A glass furnel containing a plug of
DCM prewashed cotion wool is overlayed with approximately 10 g Na,S0,, which is also
prewashed with DCM, and placed over a 125 mL (or equivalent) flat bottom flask. The bottom
DCM phase from the separatory funnel is passad through the NazS0, and collected into tha
flask. After the first exiraction, the pH must be checked and, if necessary, readjusted to 2-2.2
with formic acid. -

Repeat the extraction twice miore with the addition of 20 mL of DCM. Add each 20 miL DCM
aliquot first to the original sample flask and then to the 125 mL separatory funnael. This will
ensure complete transfer of the sample to the separatory funnel. Some times emulsion can
be formed during DCM partitioning. In thls case centrifuge the sample to break the emulsion.
Each DCM layer will be passed through the Na,SO, layer and collected in the same fask,
After the third extraction, rinse the Na;S0, layer with 5-10 mL DCM into the sample collection
flask. The water-free DCM filtrates ara subsequantly reduced fo dryness by rotary evapora-
tion (vacuum approximately 600 mbar, 45£5°C) DO NOT OVERDRY UNDER VACUUM. If
any DCM residue is left in the flask dry it with a low stream of nitrogen for a few seconds.

SPE NH;-column Clean-up

A reservair is connected to a BAKER SPE NHy-colimn preconditioned as outfined in 4.1. The
dry residue from 5,3.4 is redissolved in 50 mL methanol. In scme matrices sonicatian for a
few seconds may facilitate this process. Exactly 4.0 mL of this solution are pipetted into the
reservoir and percolated through the column  The column is washed with 2.5 mL methanol.
The column is suction dried for about 10 to 20 seconds. Both the pre-eluate and the column
wash solution are discarded. A 10 mL flask or equivalent is placed info the vacuum boex for
collection of the sample. 1 mL ddH,0 is placed onto the column, the dried calurnn is infiltrated
with the water and then collected in the sample flask. Be carefu! not to allow the column to
run dry at this point, 10 mL of the NHx~column elution mixture (VD) Is used to elute the sample
into the collection flask. The total volume of the sample after this step will be 11 mL. Al of
these steps are done under vacuum with a flow of 0.5 to 1.0 mL/min.
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Phase Partitioning with Dichloromethane

With two rinses of SmbL ddH,O each, the eluate of 5.3.5 is transferred Into a 125 mL
separatory funnel. The exiract is acidified to a pH of 2 to 2.2 with 0.5 mL of concentrated
farmic acid. The final pH must be checked with a calibrated pH meter or calibrated pH
chacker to ensure the accuracy of the pH. Be sure to rinse the pH meter with 1-2 mL of water
into the sample that is being checked befora proceeding to the next sampie.

The sample is extracted three times with 20 mL each of dichloromethane. Add each 20 mL
DCM aliquot first to the onginal sample flask and then to the 125 mL separatory funnel. This
will ensure complete transfer of the sample to the separatory funnel. A glass funnet containing
a plug of DCM prewashed cotton wool is overlayed with approximately 10 g NaySO,, which is
also prewashed with DCM, and placed over a 125 mL (or equivalent) flat bottomn flask. The
botiom DCM phase after each extraction is passed through the Na;S0, and collected into the
same flask and subsequently reduced to approximately 1 mL by rotary evaporation {vacuum
approximately 600 mbar, 45¢5°C). After the first extraction, the pH must be checked and, if
necessary, readjusted fo 2-2.2 with formic acid

The 1 mL of DCM is transfemed into a 10 mL tapered test tube using plastic transfer pipettes
with 3 additionral 1 mL rinses of DCM. The DCM is evaporated using a nitrogen evaporator
connected fo a water bath at 45¢5°C. Before the sample reaches compiete dryriess, rinse the
sides of the test tube with approximately 4 mL DCM to ensure that no sample remalns on the
sides of the test tube. Procead with the evapcration and remove the sampla as soon as it
reaches dryness. . - .

Quantification of BF 490-2, BF 490-9 and BF 490-1 by analytical HPLC

The dried sample is redissolved by adding 200 pl. acetonitrile, sonicating the sample for a few
seconds using an Ultrasonic bath and then mixing on a vortex. 1800 pL acidic ddH,0 {pH
34, see 4.2.2) is then added and mixed by using a vertex. -

Note: If the sample is cloudy it must be filtered through a 0.45 um PTFE filter prior
to injection to Improve chromatography and stabilize the retention time of the
analytes.

The final volume can be changed to 1.0 mL (100 pl .acetonitnie and 900 pt ddHO)
depending on the sensitivity of the UV detector. For analysis, 200 pl. of this solution is
injected into a HPLC with the aid of an autosampler.

Separation of the metabolifes from matrix interferences on the NH-precolumn is performed
by isocratic elution with 10% acetonitrile in ddH,C and 1.0% formic adid (Pre-column elution
buffer (VI at a pH of approximately 2.2 and at a flow rate of 0.7 mUminute. BF 4809 is
collected onto the analytical Cys-column in a fraction typically collected from approximately 8.9
to 8.15 minutes. This window can be varied from 5 to @ minutes, depending on the condition
of the amino column. The time it takes to transfer BF 490-9 from the amino column to Cyg
column 15 usually about 1.2 minutes. BF 490-2 and BF 490 1 are collected onto the analytical
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Ca-column in a fracton from approximately 9.1 to 11.3 minutes after Injection, This window
can also be changed, depending on the condition of the amina calumn and the pH of the mobil
phase. BF 490-2 and BF 480-1 may be efuted together as one broad peak, or as two
separated peaks. Separate injection of these two metabolifes can be use to confirm their co-
elution. When they elute together, the area is usually twice the area for BF 490-9 (with the
same concentration) or twice the area for BF 490-2 or BF 490-8, when they injected
separately. Typical chromatograms from the amino column profife are shown in the next two
pages. N

Thé fractions containing the metabolites are loaded onto the analyical Cyg-column using a
stop flow technique. The exact switching windows must be determined for each HPLC system
prior to injection of samples. This should be performed by replacing the C4s column with an
empty capilfary tube (0.12-0.17mm id) and injecting a 100 or 250 ng standard onto the NH,
column and eluting the analytes with an isocratic elution of 0.7 mi/min Pre-column elution
buffer (Vi) directly into the detector. This system should be set-up to check the column-
switching windows after every new batch of amino column mobile phase. The windows can

be modified as needed according to the retention tme of the 3 analytes on the NH; column
Injection. ’

Analysis of the metabolites on_the Cys-analytical column is perforred with a ient of
Acetonitrle from 10% iZEEMC elution buffer A (Vi) to 90 % acatonitrile {Analytical
HPLGC elution buffer B (IX)) at a flow rate of 0.7 miminute. The tnetabolites are quantified by
Uv-detection at a wavalength of 270 nm. .

A typical control program for the analytical HPLG separation with NH,/Cqg-column switching
and stop flow technigue as well as column switching valve configuration are shown on the
next few pages.
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Typical amino column profile for 100 ng injection of BF 490-9, BF 490-2 and BF 490-1.
BF 490-1 and BF 490-2 were partially separated.

Daca File C:\HPCHEM\L\DATA\TEST\SAMPLE22.D
100 ng test -

Sample Namg: tegr

Injection Dace : 7/16/96 2:38:42 B
Sample Name i test wial : 100
Reg. Uperakor : jthoxrnton

_ Inj Volums : 200 pl
Mached # T:\HPCHEM\ 1\METHODS\ 4 S0AM. ¥
Last changed : 7/3/96 1:29:52 PM by jthornton

Methad 350/3 for Analysis of EAS 490F and Metabolitea
o : £

17
g i g 51
: t =
4 g 3 ﬂ]bh{'
3 = 4
z
| SN ~
e -
oh M- - —
. 7.6 1097
-t
R
Co
. -3
“ - - - -
L .} ] 4 4 [1 o
za
Area Pexcsnt Reports
Sorted By z Signal Lo
" Multipliex z 1.000677 L
Dilution : 1.0000 -
Sample Amount . 1.5¢000 [ag/ful] inot used in calc.)

Signal 1: DADL A, 8igm270.8 RefadSQ,20
Regultx cbtained with anharced integrator!

Peak RetTime Type Width hrea Haight Area
] [ran) ( {min]} [mAu*g) maw] * |
1 s.682 3V 0.1981 4B.67891 362839 31.0732 BF 4ie-d
2 7.695 BV 0.2320  48.82485 2,84806 31.1864 &F <«rfe-L
3 8.1 VB 0.23§5  59.15500 2.99935 17.7608 RF yqo-y

Totale 156.65876 9.47640

#%h End of Report ¥tk

Instrument 1 7/16/96 2:55.24 BH jchormton - Page 1 of 1
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Typical amino column profile fer 100 ng injection of BF 490-8, BF 490-2 and BF 490.1.
BF 490-1 and BF 490-2 were co-eluted.

Data File C:\HPCHEM\1\DATA\TEST\SAHPLEQL.D Sazpla Name: tept,

pra-column temt_injection

Injection Date : €/13/96 10:33:52 AM

Sampla Rame T Les Vial : 100
! Acqg. Opsrator 1 jchornton
Inj Voluma : 2080 ul
Method : C:\HPCHEM\1\METHODS\4 90AM. K
Lagt changed 1 §/12/96 1:22:24 PM by jthorncon

Mathod 350/3 for Analysis of BAS 490F and Metabolites

g ﬁﬂ

ALe g
‘ B TR
, i 1

BEUN-1

BF4Te-1

! Petan

1
) 2

+2

-

3 T [ ] [i) i) 1%t
—mm- -
Aras Percent Repart
Borted By 3 81
Multiplier H 1.0000 -
Dilution s 1.0000 -
t

Sample Amount 1.¢0000 ]Ingfull {not used in cale.)
Sigmal 1: DADL A, 3ige2T70.8 Ref=450,80 - . e
Rasults chtained with enhanced intagrator!
Paak RetTime Type Width Area Height hrea
§  [=min] {min] 1mAues] [mau] \ ]
1.68570a-1 ©.5368
3.07213 28.5238 BFuto-f
0626 9 33713e-1 2.4820B0-1 ¢.5403
0820 i.0407% 1.60580e-1 9.6028
.1272 1.48572 1.60434e-1  0.B606
1
i

0769 9.35227e
21496 49,24270

0607 7.23124e-1 1.33769e-1  0.4200

L.QTEI_B.41148m8.] TCAESm-1 0. 4872

110577 1.37170 1.67327e-1  0.7714 . tta
(3800 123130889 3.80094 65.60sm PFuRTLY BF

ouooooBoo
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Typical gradient profile and control program for analytical HPLC

Under these conditions metabolites BF 480-2, BF 480-¢ and BF 490-1 will elule at
approximately 27.2, 28.1 and 32.8 minutes respectively.

Time Precolumn  Flow Collection Buffer A Buffer B Flow
[min] Buffer [%]) [mb/min] window [%] 4] [mLsmin]
0.00 100 07 T 100 | 0.7
B.9 100 .a7" On .
7.3 Stap
8.15 100 07 Off .
9.1 100 0.7 O ’
=] 100 il 07
10.3 100 a7 Off
10.5 100 -0 0.7
34.0 1+ N 0. 0.7
34,25 \] 100 o7
3875 . [+] 100 07
37.0 | 100 0 Q.7
450 - 100 0 Stop
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Column switching valve configuration. Configuration for elution of BAS 490 F metabolites
from amino column (precolumn) or C,4 column {main column).

Mcbile . |
Thaze L/

Vagce
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Column switching vaive conflguration. Configuration for transfer of BAS 490 F metabolites
from amino column (precolumn} to Gy column (main column).

Restrictor
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6.0 Calculation of results
6.1 Calculation of Residues

The concentrations of BAS 490F, BF 480-2 and BF 490-9 in the sample material are
calculated as shown In equations 1.a - l.c.: -

la Ve X Corana _ 100
=Fx ~&._ 20 x —
TRaus 0 ¢ VixS., A
Lb o Ve X Coraeq | 100% -
TRer w2 V. * 5. x A :
Le . Ve X Corasgs 100% -~
= x
TRer 860 Vi % S, A
R = Tolal residues in the sample
mg/1000 g sample material]
Vend = End volume of the extract after aff diution steps [mL]
Coravo - = Amount of analyte {hare: BF 490-1} in the injection
volume as read from the calibration curve [ng)
Vi = Extract volume injected into the HPLC (aliquot of V) [pL]
Sm = Weight of the plant sampte [g]
A = Aliquot (%] of the total extract which is used in Vi, = 8 %
F = Molecular weight cotrection factor to convert BF 490-1 to

BAS 490 F = 1,047

For routine analyses residue, results should not be corected for procedural recovenes. Re-
sults of fortification experiments should be listed individually.

6.2 Metabolite rasults exprassed as BAS 490 F equivalents

The méetabolite residue concentrations as calculated in equations b and l.c represent the
absolute mass of the analyte in a sample, If thess residues are to be expressed as equivalents
of BAS 490 F the molar mass ratios of BAS 490 F to efther BF 490-2 and BF 450-9 must be
considered. This ratio of 1 to 1.008 is identical for both metabolites.

The metabolite residue concentrations expressed as parent equivalents are calculaied as
shown In equations IV.a and IV.b.
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_ TRerewoa ~ - .
Va TRee = =006 ‘
_ TRers
Vb TRre 1006

TRpe = Residues exprassed as BAS 490 F equivalents

6.3 Calcutation of Recovery

Correct fortification results for residues found in the control sample as follows:
TRpg (comected) = TRpg in fortified control - TRpg in control.
Detarmine percent recovery of analyte from the fortification samples as follows:

% Recovery = - ’ .
TRpg analyte added -
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Hydrolyzed Agueous
Phase
~adusl o pH 201022

- exiract 3 x with 20 mL DCM
- filter through 10 g Na250Q4

Aqueous Phase

DCM Phase

- discard

| -@Wﬁﬁess

{vacuurn, 600 mbar, 45°C)

!
| Ory Residue

- redissolva in § mL Methanol

! Baker SPE
: NHz-celumn (0.5 g}

“load {4 mL) hrough reservoir
onlo column
=wash column with 2 5 mL Methanol

- dry the column for 1020 sec.
- alugte column with 1 mL H20

Pre-Eluate -

L :

~discard

+ 0.5 mL cone. Formic acld + 10 mL H20
- extract 3 X with 20 ml. DCM

Aquecus Phase

I
DCM Phase

- discard

T

i
i - Fitirate thraugh 10 g Na2SC4
- reduce to dryness

{vacuum, 600 mbar, 45°C}

‘ Dry Residue




Method 350/3-US
BASF Registration No. 96/5230

Page 29

Dry Residue

- radissolve in 100 of 200 UL Acstonitdla
- dilute with 900 or 80D ul acidic water

Injection Volume
{200 uL)

Analytical HPLC
for the determination of
BF 490-2, BF 450-9, BF 4901 |

Column-switching:
NHa-Column: 10 %
Acetonitrile
Cis-Nucleos]l ealumn:
I— 10 .- 80 % Acstonitrlle
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8.0

Method Management and Time Requirement

The analysis of one series of samples (= 7 unknown samples, 2 fortified samples for
recovery experiments, 1 blank sample) requires approximately 2 working days (16
hours) per laboratory assistant. This time includes the calculation of the results, the
preparation of the equipment as well as the reporting of all raw data under GLP. After
the first day of analysis the sam‘fles should be undergoing enzyme hydrolysis. This
will proceed overnight (approx. 14 hours). The second day, the samples should be
processed to completion.

A time management protocol which proved to be optimal for method 350/3-US is
shown in the next page:
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Sample Matgrial

Spiking

Extraction

Extract clean-up: BAS 490 F,
BF 490-2, BF 490-9

. : BF 450-2 and BF 430-9
' Conjugates

Enzymatic Hydrolysis of |

Alkaline Hydrolysis of
BAS 490F

Extract clean-up
steps

Test analytical HPLC
= Precolumn Testing -

Analytical HPLC
NHzCe-Columns

! Calculation of data

Page 31
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9.0

10.0

Limits of Quantitation

BASF method No. 350/3-US was developed for the determination of BAS 490 F, and the glucoside
conjugated metabolites BF 490-B and BF 490-C as BF 490-2 and BF 490-9, respectively in apple,
apple processed commodities, grape, and grape processed commodities. With BASF method 350/3-US
the limit ‘of quantitation was 0.03 ppm per analyte in these matrices. This is the level whers fortified
compounds could be consistently recovered. The limit of detection based on the lowest standard
injected, was about one-half of this level, at 0 025 ppm per analyte.

Interferences, Potential Problems

To maintain the level of rugpedness and reliability of this method, it is important to perform all steps of
the method protocol exactly as described. .

During the development of this techimeal procedure, various procedures of chemical hydrolysss were
tested for the cleavage of the conjugates of BF 490-2 and BF 490-9. In all cases several derivatives and
degradational products of each analyte were produced Numbers and yields of these products varied
widely, making chemical hydrolysis unsuitable for the use in an analytical method. Enzyme hydrolysis
has been found to be the only effective means of releasing the conjugates. The enzymes are stable and
have performed very consistently.

It is essential to test and verify the elution profiles and retention times of BF 490-1, BF 490-2 and
BF 490-9 on all column types used for HPLC under "native” conditions, i.e. in the presence of extract
matrix before a sample series is started. Column testing with cafibration standards can be time-
optimized by first injecting & high concentration of each of the analytes dissolved separately in
appropriately pre-prepared extracts from test samples. Then a standard prepared with all 3 analytes in a
pre-prepared extract can be injected for correct window setting. The NHy-phases of the analytical
HPLC column from different suppliets may vary with respect to their NHy-activity. Therefore, to
ensurc stable peak retention times of the three metabolites it might be required to change the
concentration of formic acid in the HPLC-NH;-column elution boffar (VII) to a value different than
specified in this method, especially when new columns are used. For alterations of the elution protecol
also refer to chapter 5.3.7 of this method.

So far no interferences of the detecticn systems for all three analytes with matrix compounds or other
crop protectants were observed.

A specificity Study bas been condncted to test for interferences of other pesticides registered on apples
and grapes. No interferences have bzen found. This study is described in Reference 7.

Reference 7 also contains the results of the radiovalidation study, and a confirmation of the enzyme
performance. ) -
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11.0 Ruggedness Testing

The method has betn used successfully to analyze fortified samples of apples, grapes and their process
commodities. . The recovéries and stendard deviations for BAS 490 F, BF 490-2 and BF 490-9 in apples were
91417 (n=10), 92%7 (n=10) and 8749 (n=10), respectively (Reference 8). The recoveries and standard
deviations for BAS 490 F, BF 450-2 and BF 490-9 in grapes were 101£7 (n=10), 95+8 (n=10) and 92+8 (n=10),

respectively (Reference 8).

120  Confirmatory Techniques

For BF 490-2, BF 490-9 and BAS 490 F:

As an altemative to the analytical HPLC with UV.-detection a LC/MS-system may be used as confir-

matory technique.

For this, the analytical procedure and preparation of the injection volume as described in chapter 5.3.7
should be adopted. However, only a NHy-column is used for analytical HPL.C., The analyticat
conditions as outlined befow allow the quantification of the three metzholites at a level of 0.05 mg/kg

each.

HPLC/MS - conditions
Column:
Mode of elution:

Flow rate:
Injection volume:
Split:

[onization:
Detection:
[nstruments used:

NHz-column as specified in chapter 4.3.2 (Precolumn specification)
Isocratic, with 10 % acetonrtrile 2nd 1.0 % formic acid at a pH of about 2.2
(Precalumn elution buffer (VII)

0.7 mL/min

50 uL

95/5

Ion spray . _

Mass 333 . ST ’

for example: Waters 600-MS (HPLC) and PE-SCIEX APJ I11 SNOI4 (MS)
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13

Test of Enzyme Activity

Enzymatic hydrolysis of the glycosides of BF490-2 and BF 490-9 with B-Glucosidase and
Hesperidinase as cutlined in this method was adopted from the metabolism studies for BAS 490 F,
Surplus of enzymes in the incubation mix es well as the prepunfication of the extracts allow the
complete and reliable hydrolysis of the conjugates. Both enzymes are widely avzilable from verious
suppliers. The enzymatic activity in each baich is specified and guaranteed by the suppliers (for
example 4,2.1) if the required storage conditions are maintained. However, it may be useful to check
the activity of both enzymes in the analytical laboratory itself.

Fast and reliable biochemical assays are available to test the activity of both enzymes, The biochemical
reactions are shown in Fig. 1, 2 and 3 Methods for the quantitative assays for hesperidnase and 8-
Glucosidase are shown in attachments 1 and 3, respectively. Shorter qualitative TLC assays are shown
for both enzymes in attachments 2 and 4 respectively.
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Figure 1:

Biochemical Assay for B-Glucosidnse with 2-Nitrophenyl-D-Glycopyrancside

B-D-Glucasidase’
(EC a.2.1.21)

" .

ME%E >! +  Z-Hydroxy-Nitrophenol
1
oH

379C. pH 5.4
o ropneny (MES.'BUHM : D-Glucese
-0-Glycopyranoside Time: approx. 15
.
Unit Definition: cotoutimatric .
Onea unlit will kberate 1.0 pmole of assay , Taeny
regucing sugar (as glucose) lom (540 ) oy

2-Nikzophenyl-D-Glycopyranoside
per minule at ¢H 5.0 a1 379C.

Figure 2:

D-(-)-Salicin

* Olher Glucoskiases may be checked with the same
nssay. The pH of the tncubation mix must te altered accordingly

Blochemical Assay for B.Glucosidase with D-{-}-Salizin

B-D-Glucosidase*
(EC a.2,121)

HO:
+ ., 2.Hydroxymethyiphenot
a7oC,pHS0, T W™ : -
(MES-Bulfer) 0-Glucos.
Timea: approx. 30/ l e
Colourimetric
assay

(540 nm)
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Figure 3: Biochemical assay for Hespéridinase with Hesperidin

-
"lc‘;:}:}"(be

2

Hesperidin

r

¥ 2Hp0 e o h K‘_)_Q“ +  Hesperitin

Hesperinidase
(EC 3.2.1.21],

40°C. pH 2.8,
[PhosphaterCitric
Acld Buflen
Time: approx. 20

Unit Definition:

400C.

One unit will liberate 1.0 pmole of
reducing sugar (as gucosg) lrom
lesperidin per minute at pH a8al

cu+

The protocol and chemicals required for the biochemnical assay and the description for a fast TLC

(as Tanrate Complex)

D

-Gluoosa Hharmose

I~

Colourimetric \
assay

(540 nem) cut
{as Tatraié Complex}

methed for both enzymes is described in detail in the following attachments.
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Attachments

Attachment 1:

Sigma Quality Control Test Procedare for Hesperidinase (EC 3.2.1.21)

Bﬂ‘ﬂ G'IDIE'

Hesperidin + H,Q Beendiae, iy 51,0056 + Rhamnose

Conditions: . T=40°C, pH=13.8, Asyqm, Light path=1cm

Method:
Reagents:

Colorimetric

200 mM Sodium Phosphate Solution

(Prepare 100 mL in deionized water using Sodium
Phesphate, Monobasic, Pred. No, 5-0751. Adjust to pH 7.6
4t 25 °C with ] M NaOH )

100 mM Citric Acid Sclution
(Prepare 100 mL in deionized water using Citric Acid,
Manchydrate, Prod. No. C-7129.)

Mellvaine Buffer, pH 3.8 at 40 °C T

(Prepare 100 mL using Reagent A. Adjust to pH 3.8 at
440 °C with Reagent B.)

100 mM Sodium Hydroxide Sofution (NaOH)
(Prepare 100 liter in deionized water using Sodum
Hydroxide, Prod. No. $-5881.)

2.1 mM Hesperidin Substrate Solution

(Prepare by dissolving 120 mg of Hesperidin,

Prod. No. H-5254, in 10 mL of Reagent . Add 40 mL of
Reagent C and adjust to pH 3.8 with 1 M HCL)

Hesperidinase Enzyme Solution
{Immediately before use, prepare a solution ¢ontaining
0.3 - 0.6 units/mL of Hesperidinase in cold deionized water.)
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Reagents:
(continued)

Copper Solution
The foilowing components are made separately:

2.53 M Sodium Sulfate, 453 mM Sodium Carbonate,
and 85 mM Sodium Potassium Tartrate Solution
(Prepare 500 mL in deionized water using Sodium
Sulfate, Prod. No. 5-0627, Sodium Carbonate,

Prod. No 8-2127, and Sodium Potassium Tartrate,
Tetrahydrate, Prod. No. 5-2377. PREPARE FRESH.)

481 mM Cupric Sulfate Solution

(Prepare 100 mL in delonized water using Cupric
Sulfate, Pentahydrate, Prod. No. C-7631. PREPARE
FRESH.) " ’

Place component 1 into a suitable container and mix with a
magnetic stirrer. Slowly add component 2 {Cupric Sulfete). After
thess components are combined, add 16 grams of Sodium
Bicarbonate, Prod. No. 8-8875. Add enough deionized water to
make the total volume 1 liter. Store iz amber bottle.

Arsenomolybdate Solution (Ar-Mol)
The following compenents are made separately:

135. mM Ammonium Molybdate Solution

(Prepare 300 mL in defonized water using Molybdic
Acid, Ammonium Salt, Tetrabydrate, Prod. No. M-0878.
PREPARE FRESH.) ) )

64 mM Arsenic Acid Solution

(Prepare 300 mL in deionized water using Arsenic Acid,
Sodium Salt, Heptahydrate, Prod. No. A-6756.
PREPARE FRESH.)

Place component 1 into a suitable comainer and mix, with a magnetic stirrer, Slowly add
12 mL of Concentrated Sulfuric Acid, Then add component 2 (Arsenic Acid). After
these confponents are combined, add enough deionized water 10 make the total volume 1
liter. Incubate at

37°C for 48 - 72 hours. Store in amber bottle.

1 mg/mL Sigma Glucose Standard Solution
(Use Stock No, 635-100)
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Procedure: * Pipette (in milliliters) the following into reagents into suitable test tubes:
Test Blank
Reagent E (Hesperidin) 400 - 4.00
Equilibrate to 40°C. Then add:
Deionized Water — 1.00 . )
Reagent F (Enzyme) 1.00 :

Mix and incubate at 40°C for exactty 30 minutes, Then add:
Reagent G (Coppet) T 5.0 . 5.00
Mix well.

Pipette (in milliliters) the following reagents into suitable containers:

Test ' Test Std 1 5td 2 Std 3 Std

Blank Blank
Test Solution 2.00 — e — —_ —
Test Blank Soln. | «——-. 200 ——mnn —— a—— —
Deicnized Water —————n e 0.35 050 0.95 1.00
Reagent 1 (Glucose) | —-mn- ————— 0.15 010 0.05 —
Reagent G (Copper) | «—- manaan 1.00 1.00 1.00 1.00

Immediately mix. Place a marble over the top of the tube and transfer the mbes to g boiling water bath.

Incubate for 10 minutes. Remove from boiling water bath and allow to cool to room temperatuye, Then
add:

Reagent H (Are-Mol) 180 100 100 1.00 100 100
Shake or vortex until foaming stops and any precipitate present is dissolved. Then add:
Dionized Water 1040 1060 1000 10.00 10.00 10,00

Mix and transfer suitable cuvettes. Obtain the Assomm for Test, Blank and Standards, using a suitable
spectrophotometer,




Method 350/3-US~
BASF Registration No. 96/5230 Page 42

.

Asatrmm Std - Agagnm Std Blank
Agagmm Std = ~ ) ) -
(mg Glucose/Std) (5.55) )

(Asaomm 5td 1)+ (Asqorum S1d 2) + (Assnms Std 3)

_As40mm Std/mmole =
3

Agsomms T€5% - Asyg min Test Blank) (5)

Units/mg enzyme =—————
(30) (mg enzyme/RM) {_ Asspmm Std/inmole)

555777 micromaole per milligram of glucose

3 - Average of the standards
- Velume of Reaction Mix i
30 — = Timeof Assay in minutes (Unit Definition)
RM - Reaction Mix (Volume = 5.0 mL)
Linit definjtion: . - - -
One unit will liberate 1,0 pmole of reducing sugar (as glucose) from hesperidin per
minute at pH 3.8 at 40 °C. i o -
Einal _— )

In a 5 mL reaction mix, the final concentrations are 1.68 mM hesperidin and
0.3 - 05 Units hesperidinase. (Note: Concentration of the buffers are not éxact due to the
method of preparation of the Mcllvaine's Buffer.)
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® .

The Sodium Bicarbonate may need to be dissolved in water before
adding to the solution.

If a precipitate forms, it should be removed by filtration priot to use.
Reagent is light sensitive. Avoid exposure to direct sunlight.

Caution, add carefully. The addition could causs the material to heat
rapidly.

All preduct and stock numbers, unless otherwise indicated, are Sigma
product and stock numbers.
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Attachment 2:
Qualitative Assay of Hesperidinase Activity by TLC

Purpose: To determine activity of Hesperidinase by TLC using the substrate Hesperidin and a
normal phase soivent system.

Pringipal: The enzyme Hesperidinase will liberate 1.0 pmole of reducing sugar, as glucose, from
hesperidin per minute at pH 3.8 at 40°C. "

Test Substances:
Hesperidinase Enzyme Sigma Cat-No. H-8137
or Hesperidinase Enzyme ICN Cat.-No. 157339
Eppendorf Pipettors 100 @nd 1000 pL sizes
Drummoend Micropipet 20 and 50 pL

Scintillation vials

Shaking water bath

TLC developing chamber

Whatman Silica Gel 60A K6F TLC Plates
100mL volumetric flasks

Distilled, Deionized water (H,0)

Methanol LT. Baker or equivalent -
Ethyl Acetate 1.T. Baker or equivalent
Acetic Acid J.T. Baker or equivalent
Sodium Acetate Trihydrate J.T. Baker or equivalent
Hesperidin Substrate Sigma Cat.-No. H-5254

0.2 M Acstic Acid (HOAc): Add 1.2 mL HOAc to 95mL water in a 100mL volumetric flask.
Dilute to volume with water.

0.2 M Sodium Acetate (NaOAc): Dissolve 2.7 g NaDAc-3H,0 (or 1.6 g NaOAc) in waterin a
100mL volumetric flask an dilute to volume with water.

Sodium acetate buffer, pH 3.8: To a 100mL volumetric flask add 44.0mL HOAc 2nd 6.0mL
NaQAc. Dilute to volume with water. Make slight adjustments with sodium hydroxide solution
or acetic acid if needed.
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TLC Déveloping Solution: Into a 100mL mixing cylinder add 80mL ethyl acetate, 15mL
methanol, and SmL acetic acid. Stopper and mix.

Solutions:

Assay:

Hesperidinase Siock Solution:

Sigma Enzyme (2.1 units’mL): In a 20mL scintiliation vial dissolve 0.3 g hesperidinase in ImL
sodium acetate buffer, pH 3.8. Sonicate to dissolve. .

ICN Enzynre (2.1 unitymL): In a 20mL scintillation vial dissolve 0.014 g hesperidinase in 2mL
sodium acetats buffer, pH 3.8. Sonicate to dissolve. - -

Note: Enzyme is not very soluble in buffer, therefore mix vigorously before aliquoting.

Hesperidin Substrate Stock Solution (I wmol/mL) in & 20mL scintillation vial dissolve 0.006g
hesperidin in 10mL sodium acetate buffer, pH 3.8. Sonicate to dissolve,

I. Into a 20mL scintillation vial transfer ImL of the hesperidin substrate solution,

2. Cap the vial and place in a shaking water bath heated to 40°C for 10minutes or until
equilibrated to temperature.

3. Add a ImL aliquot of the Hesperidinase enzyme solution to the 1 mL substrate in the
vial cap and place in the shaking water bath.’

4. Remove the vial from the shaking water bath after at least 1 hour and spot about 50mL
aliquot on the TLC plate, Return vial to water bath,

5. Repeat step 4 with a 25mL aliquot of the hesperidin substrate stock solution.

6. Allow spots to dry completely.

7. Develop the plate in a TLC chamber pre-conditioned with the TLC developing solution.

8. After solvent front has been developed, pull the plate out of the developing chamber and
atlow to dry in a ventilation hood.

9. Place the plate under UV light and measure the distance traveled by both the hesperidin
substrate solution and the enzyme reaction solution. A higher R (about 0.8)should be
found for the enzyme versus the substrate. This indicates that the enzyme reaction has

progressed significantly. If significant spot has not developed repeat from Step 4 after
another hour,
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Attachment 3:

Sigma Quality Contrel Test Procedure for B-Glucosidase (EC 3.2.121):
Pringiple:

B-D-Glucoside + HyO EsuiiE, 1y 51, 0ose + an Alcohol

Conditions: _ = ~ T=37"C, pH=>5.0, Assorm, Light path = 1 cm
Method: Colorimetric'
Rengents; R

A. 100 mM Sodium Acetate Buffer, pH 5.0 at 3fc {Prepare 200 mL in deionized water
using Sodium Acetat, Trihydrate, Sigma Prod, Mo, 5-8625. Adjust to pH 5.0 at 37°C
with 1 M HCL)

B. | % (wiv) Salicin Substrate Solution (Salicin) (Prepate 50 mL in Reagent A using
Salicin, Sigma Prod. No. 8-0625). ’

C. . 6-Glucosidase Enzyime Solution
Immediately before use, prepare a solution containing 1 2 - 2.4 units/mL of B-
Glucosidase in cold deionized water.)

D. 16 mM Copper Sulfate, 1300 mM Sodium Silfate, 226 mM Sodium Carbonate, 150 mM
Sodium Bicarbonate, and 43 mM Sodium Potassium Tartrate Solution (Copper Seln)
(Prepare 1 liter in deionized water using Cupric Sulfate Pentahydrats, Sigma Prod. No.
C-763), Sodium Bicarbonate, Sigma Prod. No. $-8875, Sodium Sulfate, Anhydrous,
Sigma Prod. No. 5-9627, Sodium Carbonate, Anhydrous, Sigma Prod. No. 8-2127, and
Sodium Potassium Tartrate Tetrahydrate, Sigma Prod. No. 5-2377.%)

E. 40 mM Molybdic Acid, 19 mM Arsenic Acid, and 756 mM Sulfuric Acid Solution (Ars-
Mol Soln) {Prepare 1 liter 1n detonized water using Molybic Acid, Ammonium Salt
Tetrahydrate, Sigma Prad. No. M-0878, Arsenic Acid, Sodium Salt, Sigma Prod. No. A-
6756, and Sulfuric Acid, Sigma Prod. No. 5-1526.’)

F. Glucose Standard Solution (Glucose)
(Use Giucose Standard Solution, Sigma Stock No. 635-100.)
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Procedure:
Pipette (in miililiters) the following reagents into suitable test tubes:
Test Blank
Reagent B (Salicin) 4.00 4,00
Equilibrate to 37° C. Then add:
Deionized Watar e - 1.00
Reagent C (Enzyme) 1.00 e

Mix by inversion and incubate at 37° C for exactly 10 minutes, .

Immediately transfer | mL of reaction mixture into 2 siitable container containing ! mL
of Reagent D as indicated below and proceed with Somogyi’s method® of assaying
reducing sugars. Pipette (in millimeters) the following reagents into suitable containers:

Test Std.
Test Blank Std.! Std2 Std3.  Stdd4  Stds Blapk

Test Solution - —
Test Blank Solution 1.00 e
Deionized Water B e XY 095 0.93 090  0.80 1.00

Reagent F (Glucose) Treeememeee—eee 003 0 0050 007 U0 020 ———

Reagent D (Copper Soln) — [0 100 100 = 100 _i00. 100 100 100

Immediately mix by inversion. Place a marble over the top of the tube and transfer the tubes to a
boiling water bath. Incubate for 10 minutes. Remove from the boiling water bath and allow to
cool to room temperature, Then add-

Reagent E (Ars-Mol Seln) 1.00 6o 100 1.00 1.00 1.00 1.00 1.00

Shake or vortex until foaming stops and any precipitate present is dissolved. Then add:
Test Blank. Std] S2 Sida Std4 S35 Blank
Deionized Water 10.00 .10.00 1000 10.00 10.00 10.00 1000 10.00

Mix and transfer to suitable cuvettes. Obtain the Agqgonm for Test, Blank and Standards, using a
suitable spectrophotometer.
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Calculations: -
Standard Curve:
DasionsStd = Asqonm  5td = AsagumBlank

Prepare a standard curve by plomting the Dassnny, of the Standard versus the mmoles of glucose
liberated.

Sample Determination:
DassoomSample = Agioun Test- AsspnnTest Blank

Determine the mmoles of glucose liberated vusing the standard curve.

Units/mg enzyme = i
(10) (1) {(mg enzyme/RM)
5 = Volume of Reaction Mix
10 = Time of assay (in minutes) as per Unit Definition
1 = Volume of enzyme assay used in Colorimetric
Determination
Upit definition: — T L . D - -

One unit wilt liberate 1.0 pmole of glucase from salicin per minute at pH 5.0 2t 37° C
Final . ) — _

[n a 5.0 mL reaction mix, the final concentrations are 80 mM sodium acetate, 0.8 % (w/v) salicin
and 1.2 -2.4 Units B-glucosidase.

References:

Somogyi M., (1952} J. Biol. Chem, 195, 19-23
Somogyi M., (1945)]. Biol. Chem. 160, 61-68
Nelson N., (1944) J. Biol. Chem. 153, 375-380.

Notes: . - - -
1. The method of assaying for the presence of reducing sugars, described here, is that of
Somogyi.
2. Sodium sulfate, Sodinm Carbonate, and Sodium Potassium Tartrate are dissoived in

approximately 500 mL of delonized water, Cupric Sulfate is dissolved in approximately
160 mL of deionized water and slowly added to the above solution to avoid precipitation.
Sodium Bicarbonate is dissolved first in deionized water and then added to the above
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solution . Dilute the solution to I liter. If 2 precipitate forms, it should be removed by
filtration prior to use. Store in an amber bottle and aveid exposure to direct sunlight.
Store at room temperature.

Molybdic Acid is dissolved in approximately 300 mL of deionized water. Add Sulfuric
Acid slowly. Caation this is an exothermic reaction! A solution of arsenic acid is
dissolved in approximately 300 mL of deionized water and is added to the above
solution. The solution is diluted to a total volume of 1 liter and incubated at 37° C for 48
- 72 hours. Ifa precipitate forms, it should be removed by filtration prior to use, Stare
in 2n amber bottle and avoid exposure to direct sunlight. The solution expires six
months after preparation. Store at room temperature in an exhaust hood.

All products and stock numbers, unless otherwise indicated, are Sigma product and stock
numbers.
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Attachment 4:

Qualitative Assay of B-Glucosidase Activity by TLC . C
Purpose: To determine activity of B-Glucosidase by TLC using the substrate Salicin
and a ngrmal phase solvent system.

Principal: The enzyme [-Glucasidase will liberate 1.0 winole of reducing sugar, as
glucose, from Salicin per minute at pH 5.0 at 37°C.

Test Substances:

B-Glucosjdase Enzyme Sigma Cat.-No.: G-0395
or B-Glucosidase Enzyme Serva Cat.-No: 22830

Equipment Used: -

Eppendorf Pipettors 100L and ImL sizes
Drummond Micropipet 25l and 50 pl.
Seintillation vials, 20mL

Shaking water bath

TLC develaping chamber

Whatman Silica Gel 60A. K6F TLC Plates - -
100mL velumetric flasks

Ch =m H ca s. - -
Distilied, Deionized water (H;0)
Methanol J.T. Baker or equivalent
Ethyl Acetats 1.T. Baker or equivalent
Acetic Acid J.T. Baker or equivalent
Sodium Acetate Triliydrate 1.T. Baker or equivalent
Salicin Substrate (FW=236) Sigma Cat -No.: 5-0625
Reagents;

0.2 M Acetic Acid (HOAc): Add 1.2 mL HOAc¢ to 95mL water in a 100mE
volumetric flask. Dilute to volume with water.

0.2 M Sodium Acetate (NaQAc): Dissolve 2.7 g NaDAc-IHO (or 1.6 g NaOAc)
in water in a 100mL volumetric flask an dilute to volume with water.
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Sedium acetate buffer, pH 5.0: To a 100mL volumetric flask add 14.8mL HOAc and 35.2mL
NaOAc. Dilute to volume with water. Check pH with pH meter, Make slight adjustments with
sodium hydroxide solution or acetic acid if needed.

TLC Developing Solution: Into & 146mL mixing cylinder 2dd 80mL ethyl acetate, 15mL
methancl, and Smi. acetic acid, Stopper and mix.

3-Glucosidase Stock Solution (140 Units/mL): In a 20mL scintillation vial dissolve 15mg -
Glucosidase in 3mL sodium acetate buffer pH 5.0, Sonicate to dissolve,

Salicin Substrate Stock Solution {140pumolVmL): In a 10mL scintillation vial dissolve 80mg
Salicin in 2mL sodium acetate buffer pH 5.0. Sonicate for 5-10 minutes.

1. Into a 20mL scintillation vial transfer 1mL of the Salicin substrate solution.

2. Cap the vial and place in a shaking water bath heated to 37°C for 10 minutes or until
equilibrated to temperature.

3. Add a tmL aliquot of the 3-Glucosidase enzyme solution to the | mL substrate in the
vial, cap and place in the shaking water bath.

4, Remove the vial from the shaking water bath after at least | hour and spot about 25mL
aliquot on the TLC plate. Return vial to water bath.

5. Kepeatstep 4 with a 50mL aliquot of the Salicin substrate stock solution.

6. Allow spats to dry completely,

7. Develop the plate in a TLC chamber pre-conditioned with the TLC developing solution.

8. Adfter solvent front has been developed, pull the plate out of the developing chamber and
allow to dry in & ventilation hood. .

9. Place the plate under UV [ight and measure the distance traveled by both the Salicin -

substrate solution and the reaction solution. A higher Ry (about 0.8) should be found for
the enzyme versus the substrate. This indicates that the enzyme reaction has progressed

signiftcantly. 1f significant spot has not developed, repeat from Step 4 after another
hour.
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ATTACHMENT §:

VALIDATION DATA FROM METHOD 350/3 (Reference 3, page 37)

Table 1
Table 2
Table 3
Table 4
Table 5
Table 6
Table 7
Table 8
Table &
Table 16
Table 11
Table 12
Table 13
Table 14
Table 15
Table 16
Table 17

- Raw Data Spread Sheet: BF 490-2 in Grapes

Raw Data Spréad Sheet: BAS 490 E In Grapes -

Raw Data Spread Sheet: BF 450-9 in Grapes

Raw Data Spread Sheel: BAS 490 F in must (grape juice)
Raw Data Spread Sheet: BF 490-2 in must (grape juice

Raw Data Spread Shest: BF 490-9 in must (grape juice

Raw Data Spread Sheet: BAS 490 F in apple '
Raw Data Spread Sheet: BF 490-2 in apple

Raw Data Spread Sheet: BF 490-9 in apple

Raw Data Spread Sheet: BAS 490 F in apple juice

Raw Data Spread Sheet: BF 490-2 in apple juice

Raw Data Spread Sheet: BF 490-9 in apple juice

Recoveries of BAS 490 F, BF 490-2 and BF 490-9 in grapes
Recoveries of BAS 490 F, BF 490-2 and BF 490-9 in must (grape juice)

- Recoveries of BAS 400 F, BF 490-2 and BF 490-9 in agple

Recoveries of BAS 490 F, BF 490-2 and BF 490-9 in apple juice

Summary of recoveries for BAS 490 F, BF 490-2 and BF 490-9 in grapes, must (grape

Jjuice), apple, and apple juice. -
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Raw data spread sheet: BAS 490 F in grapes
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Raw data spread sheet: BF 490-2 in grapes.
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Table 2
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Table 3

Raw data spread sheet: BF 490-9 in grapes.
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Raw data spread sheet: BAS 490 F in must (grape juice),

Table 4
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Raw data spread sheet: BF 490-2 in must {grape juice).

Table 5
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Raw data spread sheet: BF 490-9 in must (grape juice).

Table 6
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Raw data spread sheet: BAS 490 F in apple

BASF Registration No. 86/5230

Method 350/3

Table 7
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Raw data spread sheet: BF 490-2 in apple.

BASF Registration No. 96/5230

Method 350/3

Table &
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Raw data spread shest: BF 490-9 in apple.

BASF Registration No. 96/5230

Method 350/2

Table 9
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Raw date spread sheet: BAS 490 F in apple juice.

Table 10
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Raw data spread sheet: BF 490-2 in apple juice.

BASF Registration No, 986/5230

Method 350/3

Table 11
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Raw data spread sheet: BF 490-%'in apple juice.

Table 12
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Tabla t3 Recoverics of BAS 490 F, BF 490-2 and BF 490-5 in grapes.
Queuefile name: HK96029° Recovery of BAS 490 F in grapes
Analyie ansdyte Analyte Mean Repeatability
added added (ug) found Recovery Recovery 51d Dev, Coef of war, (%)
{ppm) (%) (%4} i
aontrol
©.05 1,28 1,12 89.5
7.05 1728 1,21 56.4
0.03 1.28 1.13 €9.5
T.0% 1.25 1_36 100.4
0.05 2.35 1.34 107.1 .
96 7| 7.4 T 7.7 17.6
contral B
5.0 125.0 128 6 %0Z.%
[ 135.0 133 8 107.2
5.0 125.0 134.0 107.2
5.0 125.0 125 © 103.2
5.0 125.0 178 & 102.4
104.7 ] 2.6 [ 2.5 5.4
Queuefile name: HK96029 Recovery of BF 490-2 in grapes - =7
Analyte anialyte Analywe Mean R:pm;_hw-
ndded added (pg) feund Recovery Recovery Std Dev, Coelof var. ")
{ppm} %) %) E3
contron
0 0% T.28 1.03 42,2
0.05 1.3% 103 069
9.05 1.2%5 1.04 B1.2 e
0.08 1.%% 1.13 50.3
0.68 1.2% 1.23 57.9
1.0 | £.4 T 7.3 15,7
centrol N
5.0 125.0 127.1 301 7 N
50 125.¢ 137.0 101 6 -
5.0 125.0 1268.0 107 4
E.0 125.0 134.5 99.6
5.C i35.0 135.8 1006
101.2 ] 1.1 T 1.3 Z.0
Queuefile name; HK96023 Recovery of BF 490-9 ip gtapes
Analyte analyte Aaalyte Mean Repeatabiliry
added added (pg) (ound Recovery Recovery $id Dev, Coefol var, %)
{ppm) O] &%) *
cantrol
0.08 1.3% 1.00 0.0 -
0.05 1.25 1.10 58.0
0,08 1 23 0,98 7.7
©.05 1.28 T.11 88.6
©.0% 1.25 1.20 95.6
.3 | 6.5 T 8.0 16.9
contral
5.0 125.0 1323 57.8
5.0 135.0 123.5 o0.8
5.0 125.3 123 .1 58.5
5.0 125.40 117.9 94 3
5.0 125.0 115.6 557 .
570 ] 1.9 T 2.0 [




Meathod 350/3

BASF Registration No. 96/5230 Page 66
Table 14 Recoveries of BAS 490 F, BF 490-2 and BF 490-9 in must (grape juice).
Quevefile name: WD96024 Recovery of BAS 490 F in must (grape jiice).
Aralyte analyte Analyte Mezn Repeatability
added added (ng) found Recovery Recovery Std Dey, Coefof var. (%)
(ppm) ) 4} *
eontrol
0.05 1.25 ENE 201 1
0,08 1,38 1.38 102.6
6,05 1.25 1,21 9E.9
0.05 1.35 1.25 99.€
0.05 1.28 1.28 102.0 ;
100.4 | 2.3 | 2.3 5.7
conkrel
5.8 125.4 117.0 $3.6
3.0 125.0 123.1 58.5
5.0 135.0 123.4 587
5.0 125.0 117.5 94.3
5.0 125.0 122.0 57.6 3
96.5 ] 2.4 T 25 5.1
Queuefile name: WDI60Z4 Recovery of BF 490-2 in must{grape juice). B
ARy prem e Anuyie Mean Repeatsbility |
added sdded {ug) found Recovery $td Qev, Cocfof var, %)
{ppm) (%) %) £
contral
0.05 1.25 1.06 4 5
0.05 1.35 1.05 83 5 _ _
G.05 1.25 1.05 ¥is : L
¢.05 1.25 0.5% - 78 B -
§. 05 128 118 §6.1 -
$1.8 I 3.3 | ¢.0 %.]
contral
5.0 125.0 108.0 86.4
5 0 3250 113.4 50.7
5.0 3250 115.5 5.7
5.0 125.0 108.5 85.2
5.0 125.0 110.5 BE.7 -
88,7 f 3.1 | 3.5 TS
Queusfile name: WD96024 Recovery of BP 430-8 in must (grape juice).
————
Antlyte analyte Anatyte Mean Repeatability
added added {p:8) found Recovery Recovery Std Dev Coef of vee, o)
{ppm) (%) %) k4
control
6.0% 1.28 115 91.7
G.0% 1.25 1.07 35.6
0,05 1.25 1.04 7.9 -
G.05 1,25 1.0z 31.7
0.05 1.25 1,31 88.5
86.1 | 4.1 I 4.8 16,0
control
5.0 125.0 10686 i5.3
5.0 135.0 . 133.4 50 7
5.0 12E.0 115.0 52 0
5.0 125.0 107.7 360 -
¥ 0 125.0° 1Z5.8 32.6 }
¥9.3 1 3.4 1 2.8 7.3
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Table 15 Recoveries of BAS 490 F, BF 490-2 and BF 490-9 in apples.
Queuefile name: HK96028 Recovery of BAS 490 F in apple
Analyze analyte Anelyte Mean Kepeatability
added sided (ug) found Recovery Recovery 5td Dev. Cotfof var. %)
{ppm} %) %) i
esiitrol
6.08 1.25 0,96 T ~
0.08 1.25 1.43 114.5
T.0% 125 ©.9% 75.4
[E (LI 1,35 39.7 .
9. 0% 1.28 G, 74 531
85,0 | 2.9 35,7 E5.3
<ontrol N
5.0 125.0 1245 95.¢ R
5.0 135.0 117.3 93,7
5.0 125.0 iia o 95.0
5.0 125.0 138.0 110.4
7.5 125.0 1019 81,5
S6.6 | 10.8 15.9 Z8.9
Queuefila name; HK96028° Recovery of BF 490-2 ¥f apple
Analyte aralyte Anslyte Mean Repeatabifity
added 2dded {ug) found Recovery Recovery StdDev. | Coefofver %)
fppm) (%} ) +
control
5,68 1.25 1.4 9%.0
T.08 1.235 1.17 89.7 N
5,43 137 1,17 59.5
0.08 135 T 09 86 9 -
5,58 1.28 1.1T [
89.1__ | 1.5 1.7 4.1
contesl
5.0 1256 117.% 94.3 .
5.0 135.0 117.% 54,1
5.0 128.0 114,56 51 8
5.0 125,46 136.3 107.0
5.0 13%5.0 1053 84,4 -
1.7 ] $.5 T EM 24.6
Queuefile name: HKS6028 '~ Racovery of BAS 490-9 i3 apple
Analyle analyte Analyle Mean Repeauhmly_
added wddad (ug) found Recavery Recovery StdDev, .. Coefafvar (%)
{pocn) %) %) + ..
control
0.08 1.25 T.590 71.7
0.08 1,35 1.17 533 .
5.065 1,25 1.03 Bi.4 oo
0.08 _ 1,38 1,11 86.5
5.65 1.25 - q.97 77 3
52 4] [ 10,5 21,6
contral
5.0 135.0 113.8 50.1
5.0 125.0 1al.3 89,0
5.0 125.0 110.8 B8.¢ -
5.0 125.0 128 & 102.9
5.0 125.0 1043 83 .4 .
0.8 | 7.2 B.0 19.5
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Table 15 Recoveries of BAS 49

0 F, BF 490-2 and BF 450-9 n apple juice.

Queuefile nafie; HKIG5028 Recovery of BAS 490 F in apple juice”
Analyte analyte Analyle Mean Repeatatillty |
added added (pg) found Recovery Recovery Std Dev. Coefof var. (%)

| (ppm) %) %) *
eentral
0,05 1,25 .17 53.4 0T
G.05 T.25 _ I.08 85.0
©.05 1.5 1,24 951
G.05 1.25 .30 104.1
T.05 %. 25 0,99 75.3

#2.2 1 101 T 1770 | 24.0

SoREYoL
5.0 125 0 135.9° 106 7
5.0 1350 124.1 93.3 -

3.0 125.0 120 9 96,7
5.0 1358 0, 120.5 564
5.0 125.0 12%.4 7.5
98.2 .| 1.8 ] 1.8 I 4.3

Queuefile name: "HES6028 Recovery of BF 499-2 in apple juice
Analyie analyte Analyte Mean REW
wdded added (pg) found Recovery Recovery 5td Dev. Coef of var. (%)
(ppm) (%} %} +

control
4.05 1.25 0,93 74.2
o 05 1,75 .89 711 i
0,05 1.35 0.87 €5.5
9.05 1.25 5.33 79,1 - )

0.05 _ 1.25 0.97 77.9
H.a ] 4.2 | 5.6 | 5.8 =
eantrol
5.0 125 © 115 5 35.9
5.0 125.0 115.9 SE 9
5.0 1280 - 115.1 95 3
5.0 135.0 115 € 85,7
B 125.0 115.5 55 6
5.7 ] 0.3 T 0.3 ] 0.%

Queuefile name: HK96028 _ Recovery of BAS 490-9 in apple juice -
Analyle analyte Analyte Mern Repexiabiliy |
added zdded (pg) found Reeovery Recovery 51d Dev, Coef of var, )
{ppm) %) %) *

control - ~ __
©.05 T.25 0.55 75.6¢
o 05 1.25 G.92 73.8
0.05 1.25 0.97 T2
©,05 1.25 113 3C.2
0.05 1.25 1.05 83.9

80.1 . | 6.6 ] 8.5 1 1.6
contral
£.0 135.0 115.1 95.3
5.0 155.0 118,39 95.1
5.0 125.0 138.9 527 ~
5.0 136.0 118.8 85.0 .
5.0 125.0 T15.1 EEE)
94.7 ] 1.1 | 1.2 -] F
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Table 17 Summary of recoveries for BAS 490 F, BF 450-2 and BF 49079 in grapes, must (grape
Jjuice), apple, and apple juice.

Summary of the recavies for BAS 400 F

Minimum | Maximum Mean CoetT.of
Matrix Replicatess | recovery recovery recovery Std. Dev. var.
%) (%) (%) +
Grapes 10 89.5 107.8 100.7 6.7 6.7
Must 10 93.6 102.6 98.5 3.0 i
(grape juice)
Apple 10 59.1 114.3 9.5 17.2 1%.0
Apple juice 10 79.3 104.1 95.2 7.5 7.9
Summary of the recoveries for BF 490-2
Minimum | Maximum Mean CoefT.of
Matrix Replicatess | recovery recovery recovery Std. Dev. var. !
(%) (%) (%} k.
Grapes 10 82.2 102.4 94.6 8.2 8.7
Must 10 78.8 92.7 263 4.0 4.6
(grape juice)
Apple 10 B4.4 94.3 91.9 6.7 73
Apple juice 10 69.5 95.3 84.0 11.6 13.6
Summary of the recoveries for BF 490.9
Minimem | Maximum Mean Coeff.of
Matrix Replicatess | recovery recovery recovery Std, Dev. var,
(%) %) (%) +
Grapes 10 78.7 98.8 91.6 7.5 8.1
Must 10 81.7 92.6 87.7 39. 4.5
(grape juice)
Apple 10 71.7 102.9 86.6 8.7 10.0
Apple juice 10 73.6 95.3 87.4 9.0 10.3
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Attachment 6

Chromatograms from Method 350/3 (Reference 8, page 37)

Figure 1 Typicat calibration curve

Figure 2 Typical standard chromatogram of BF 490-1, BF 490-2 end BF 490-9 (0.10 mg/kg)
Figure 3-4 Control and fortified grape samples

Figure 5-6 °~ Control and fortified must (grape juice) samples

Figure 7-8 Control and fortified apple samples

Figure 9-10  Control and fortified apple juice samples
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. Figure 1 Typical calibration curves for BAS 490 F, BF 490-2 and BF 490.9. .

BAS 480 F

~ o - 7

0 Lt Perifaotiner Lomeem Lt Y = .-
wer Yy gk — . Y )

meatan vty by [ERTRY DY

Harreibiten pantt, | @ eI
Biuomirs marisainas b 4ve

ns mmr  wmw WA s dmet s b eeR Y Mhe  mma
SINNSE L Mimer  Boyrai v rwsnaset

. BF 490-2

*2 sl s M e ran R Y mes o mar
ritam = leky - Binges + imsasps




Method 350/3
BASF Registration No. 96/5230

. Figure 1

Page 72

Typical calibraticn curves for BAS 490 F, BF 490-2 and BF 490-9 (continued).
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Figure 2
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Typical standard chromatogram for BF 490-1, BF 490-2 and BF 490-9 (0.1 mpfkg).
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Figure 3
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Method 350/3 in grape: Chromatogram of conirol and 5 fortified sample at 0.05 ppm.

03 SRR e TR

L]

e

e

& wa

-

nad

-

1
? whlas

TR BATA IVTER 4BO-STR M3

aniy

e B} BaDIOAN
0.0

Dhennet 1 DERET 1304

o 440 Y

OIS et sk
(L2

e

10 am

e

48

e e

[Tr

e

e

LT

oy

FXY

m‘ WATA FTEICN TIO-TT W

VI .+ MOMEITA P dnsm ruwel eiee
-]

4 seaivsd

TR T Y ]

"
e M

s

)
manar

e

e




Method 350/3
BASF Registration No. 96/5230 - Page 75

Figuro 4 Method 35073 in grape: Chromatcgram of control and 5 fortified sample at 5.0 ppm.
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g‘lgfs.hod 350/3 in must(grape juice): Chromatogram of control and 5 fortified sa'r‘nple at
05 ppm. :
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. Figure § ” Method 350/3 in must(grape juice): Chromatogram of control and § fortified sample at
5.0 ppm. .
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Figure 7
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Method 35073 in apple: Chromatogram of control and § fortified sample at 0.05 ppm.
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. Figure 8 Method 350/3 in apple: Chromatogram of control and 5 fortified sample at 5.0 ppm.
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Figure 9 Method 35073 in apple juice:
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. Figure 10 Method 350/3 in apple juice: Chromatogmm of contro! and § fortified sample at 5.0 ppm,
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