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ABSTRACT:

Analytical Method Number D961 1 was developed to determine the residues of BAS 490 F and the
glycosilated conjugates of BF 490-2 and BF 490-9 in pecan by HPLC. Method D611 was
aimended to D961IA to make the procedure more clear and to add the aptioral use of a

*.commercial SPE column. The modifications resulted from an Independent Laboratory .
Valldation of D9611., Method development and valication were carried out at BASF Corporation,
Research Triangle Park, NC, using representative contro? pecan.

BAS 490 F, BF 450-B and BF 490-C (glycosilated form of BF 490-2 and BF 490-9, respectively)
are extracted by homogenization of the pecan samples it methanol followed by filtration. To this
extract an 2queous solution of potassium phosphate (KH,PO,) (5 g/L) 1s added.  Aliquots of the
extract are reduced to the aqueous phase and after addition of caleium hydroxide (Ca{OH),;) and
methanol (MeOH), mterfering compounds were precipitated and centrifuged. Supernatant
concentration and pH adjustment are performed, prior to the enzymatic hydrolysis in the presence
of ascorbic acid. The erzymatic hydrolysis step yields the metabolites BF 490-2 and BF 490-9 in
their imbound form. In the following step, BAS 490 F is convertad into the metabolite BF 490-1 by
hydrolysis with potassium hydroxide (KQOH).

The metabolites are separated from matrix interferences in the extract by phase partitioning into
dichloremethane (DCM) followed by a solid phase extrection (SPE} arnifio (NH,) colum clean-up
step.  This is followed by a second phase partitioning step into DCM. Final detection and
Guantification is pérformed by analytical HPLC on a NHy/Cy;p column combination™ (column
switching). The analytes are detected with a UV-detector at a wave length of 270 nmi. The
metabolite residues are calculated 2s BAS 490 F-equivalents.

Recoveries 6f the analyses averaged 87 £ 11 (p = 11) for BAS 490 F, 90 + 7 (n = 11) for BF 490-2,
8516 (n = 11) for BF 450-9, 127 £ 0 (n = 2) for BF 490-B, and 115 1 (n = 2) for BF 490-C. The
overall average recovery for all analyses is 91 + 13 (n = 37). .

Study Initiation Date:  — Jenuary 6, 1997
Experimenta] Start Date: = .. Jamuary 9, 1997
Experimental Termination Date: ~  January 23, 1997
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Introduoction

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

This method was developed at BASF laborateries for the individual determination of BAS 490 F,
and the glycosilated conjugates of BF 490-2 and BF 4%0-9 in: pecan.

Principle of the Method

BAS 490 F, BF 490-E and BF 490-C (glycosilated form of BF 490-2 and BF 490-9, respactively)
are extracted by homogenization of the pecan samples in methanol with a polytron for 4 minutes
followed by filtration through a Buchner funnel into a 1-L flask. To this extrect an aqueous
solution of KH,PO, (5 g/L} is added.

The methanol axtract contains the BAS 490 F and the glycosides of BF 490-2 and BF 490-5. A 100
ml. aliquot of the methanol extract is reduced to ihe aqueous phase by rotory evaporation. After
addition of Ca(OH); and methanol, interfering nonpolar compounds were let to precipitate for 30
minutes. After this period, samples are centrifuged to separate the precipitate. Supernatant
concentration and pH adjustment ave performed, prior to enzymatic hydrolysis in the presence of
ascorbic acid. The surplus of enzyme activity used for this extract facilitates complete und reliable
hydrolysis. Ascorbic acid acts both as a preservative and a blocking agent preventing the analytes
from adsorption to matrix compounds. The enzymatic hydrolysis step vields the metabolites BF
490-2 and BF 450-9 in their unbound form. In the following step, 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 phase partitioning into *
dichloromethane (DCM) followed by a8 SPE NHx-column clean-up step. The chromatography step
is based on potarity a5 wel! as ion-exchange chromatography. It is followed by & second phase
partitoning step irito DCM to remove ascorbic acid from the extract. Fmal detection and
quantfication is performed by anmabytical HPLC ofif a NHy/C)gcolumn-combination " (column
switchmg). The analytes arc detected with an UV-detector ata wave length of 270 nm,

The metabolite residucs are calculated as BAS 490 F-equivalents.
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3.0 Structures

BAS4%F
Common name! Kresoxim-methyl (proposed)
Chemical name: Methyl 2-{o-(0-methylphenoxymethyl)phenyl]-2-({methoxyimine) acetate
Structural formula: .
CH; _
QO |
0 . - .

H;C—0O N—O

Chemical formula: CrgH ) sNO,
Molecular weight: 313.36 .

Lot No: 39/184-1
Purity: 99.7% .
Metabolite BF 490-2
Chemical narne: 2{o-(o-hydroxymethylphenoxymethyl)phenyl]-2-(methoxyimino}
acetic acid
Structural formula:
Hi
O\JQ -
HO._ o
E’C‘“N’ ~CH,3
0
Chemical formuta: C7H:NO;
Molecular weight: 31533
Lot No: 00436-65

Purity: - 969%




BASF Registration Dacument No. 97/5282 . e Page 10
BASF Method D9611A

Metabolite BF 490-9
Chemical name: 2-[o-(p-hydroxy-o mc!hylphcnommthyl)phenyl]-2-(mcﬂmxy-1mm)
acetic acid
Structural formula:
/©/ cf'C% 0
Chemical formula: C7H N0
Molecutar weight: 315.33 .
Lot No: T 0043669
Purity: " ©993%
Metabalite BF 490-1
Chermical name: 2-[o-(o-methylphenoxymethyl)phenyl}-2(methoxyimido) acetic acid
Structural formula:
CH3
0.
HO
Ct- 0.
ff’ 7T CHy
Q

Chemical formula: Cy7HNO, -

Molecular weight: 299.33 . .-
YotNo:__ 00820-251

Purity: T 99%
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Metabolite BF 490-B (Gluceside of BF 49(-2)

Chemical name: 2—[2-(-B-D-glucopyranosyi methylphenoxymethyl)
phenyl]-2-methoxyiminoacetc acid

gh—o.
é/o ) =
HO
0
N7 CH;
o . _

Chermical formula: CnHyNOy - -
Molecular weight: 477.5

Lot No:. : 1018-89-07

Radio Chemical Purity: 100% T
Specific Activity as Parent: 17431 dpm/pg

Structural formula:

Metabolite BF 490-C (Glucoside of BF 450-9) o
Chemical name: 2-[2-{(4-B-D-glucopyranosyl-2-methylphenoxymethyl) phenyll-2
-methoxyiminoacetic acid

CH;
Ji]fo
HO. 0
glo—0 N~ "CH;
0

Chemical formula: CnHszOm

Molecular weight: L4715 ) .
Lot No: 1018-89-18

Radio Chemical Purity: 100%

Specific Activity as Parent: 17431 dpm/pg

Structural formula;
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40  Materials and Metheds
4.1 Equipment for Extraction and Sample Clean-up

Glassware and equipment are recommendations only. Bquivalent equipment and glassware may be
substituted. All glassware and glass wool should be cleaned with acidic methanol (5% (v/v) of 6M
HC! iz MeOH) and consequently rinsed with acetone and allowed to dry completely before being
used. This procedure is recommended to remove adhering deterpents ar silica residues from the
glassware. Not acid rinsing glassware can have an impact on the recovery of the compounds.

Bitchmer fumniels with adapters
Filtering Flask 500 mL
Wide neck powder bottle for sample extraction 500ml -~
Separatory funnels 125 mL
Flat bottom flasks 500 mL, 250 mL, 125 mL
Graduated Cyhnder 100 mL
Erlenmeyer flasks 50mL .
Volumetric flasks 10 mL, 500 mi
Volumetric pipettes glass, 0.5,1,2,4, 5, 10,100 mL
Plastic, serologicel, measuring pipettes 10 mlL
Disposible, plastic pipettes 3mL
Homogenizer Polytron 3035 or Ultra turrax
Glass fimnels -5 cm diameter
Cotton wool Prewashed with DCM,dried at 30°C
Glass wool Fisher Scientific
Test tube, tapered tip 15mL
PTFE syringe filter 0.45um
Gastight syringe 25 ml,
Whatman #5 Filter paper (Qualitative, 90mm circles) Cat No. 1005-090
Thick walled glass centrifuge tube with caps 150 mL
pH Meter or pH checker VWR, Cat. No. 34100-300
Vacuum pump in¢l, vacuum controller
Rotary evaporator
Nitrogen evaporator (N-EVAF) Labotec, Wiesbaden, FRG
Heated water bath (37°C) with thermo,
-coniroller and shaking device . KA TER 2, Labotec
ltrasonic water bath
Automnated pipettes, (100 pL and 1000 pL) Eppendorf or Gilsen,
BAKER extraction system complets 1.T. Baker, Philipsburg, N.Y.
with taps and vacuum controller Cat. No, TT018-54,
Reservoirs (15 mL) for Baker cglumns J.T. Baker, Cat. No. 7119-1
‘BAKER SPE empty glass cohunn 1.T: Baker, Cat No, 7328-06 witfi I
micron frit
BAKER SPE Amino (NH;) column packing 1.T. Baker, Cat. No. 7028-00
or
Bakerbond SPE Amino celumn, 3 mL, 500mg J.7."Baker, Cat. No. 7088-03(40 uum, 60A4)
Plastic SPE valve lners Supeleo, Cat. No. 5-7059

Centrifuge (150 mL tube capability) Beclanan or equivalent
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4.2.1

Preparation and Preconditiorning of BAKER NH columns:

To prepare SPE armino column, fill the empty glass BAKER columns (with 10 micron frit at the
bottom) with 0.5 g cach of the NH;-material mentioned previously. Top the packed column with
another frif or about one inch height (approxinately 150-200 mg) pre-washed glass wool.

Note: Glass wool should be pre-washed according to Section 4.1 before use.

Pre-packed commercial Bakerbond amino SPE columns can he used instead of manually
Ppacking the columns, -

Amine columns (hand packed or pre-packed) must be preconditioned. For preconditioning, the
column is washed with 2.5 mlL of methanol, followed by 2.5 mL of an aqueous solition of KH,PO,
(0.1 M, pH 5.0), 25'mL of ddH,0 and finally 2.5 mL of methanol. Do not aRew the cohumn to go
dry at any point while conditioning. Disposable plastc valve liners are to be used on the SPE
chamber to limit sample interactions with metal surfaces.

Reagents
Chemicals
Note:

All chemicals used must be at least of "amalytical grade” or must meet equivalent
specifications. Suppliers are recommendations only nnless otherwise siated.

Methanol IT Baker Cat No 230-4 N

Acetone JT Baker Cat No 010-4

Dichloromethane JT Baker Cet No 300-4

Acetonitrile JT Baker Cat No 015-4

Formic acid (conc.) [fmportant! Use only EM Science Cat.
No. FX0440-7]

Ascorbic acid EM Science Cat No AX1772-1

Celicram Hydroxide, powder JT Baker, Cat No, 1372-01

KOH 10 mol/’L - - Make dilution from 45% w sohution (molarity
11.7, Aldrich Cat. # 41766-1)

NaCi VWR Cat No VW86430-5

NazSO, the pH of its 2queous solution (approx. 5 g in
10 mL ddH,0) must be 5.5 to 6.5 ’
JT Baker Cat No 3375-05

KH,PO, N JT Baker Cat No 3246-1

B-Glucosidase -Cresent Chemical, Hauppauge, NY,

activity 7.1 U/mg, Crder No. 22830,

Sigma, Cat. No. G-0395, activity 5.7 U/mg
Hesperidinase St. Louis, MO, Cat. No, H-8137,activity: 7.0 Uig

ICN Cat-No. 157339, activity 0.3 U/mg

Water [Milli-Q plus-Grade (>17 ML resistivity) or equivalent, in ‘this technical procedure referred
to as AdH,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 volurnes of
the individual components.

Solution I "dcidic” water:
880 mg ascorbic acid are made up to 1000 mL with dd H,O (Must be
stored refrigefated. Storage should not exceed one week )

Solution Il Phosphate buffer:

5.0 g of KH,PO, are dissolved in dd H;O 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 refrigerated for maximum of one' month)

Solution If Ascorbic acid solution:
10 g of ascorbic acid are dissolved in 100 mL ddH;O to yicld a final concentration of 100 g/L.

Note: The ascorbic acid solution (III) must be prepared daily.

Solution IV Saturated NaCl-solution:
NaCl is dissolved in 1000 rml ddH;0 to yield a saturated solution (approximately 350 g).

Solution ¥ Precipilate wash solution:
200 ml methanol is brought to 1000 mL with dd H;O. (Storage for 2 months)

Solution VI Formic Acid solution (10%):
Add 5 mL concentrated formic acid to 50 mL dd HyO and mix. Dilute to 100 mL and mix
completely. {Storage for 2 month at room temperature)

Enzyme Sclution

The following directions are for enzymes with the activities deseribed in 4.2.1.

If enzymes with different activifies are used, the weight should be adjusted as needed. Activity of
enzymes are defined as unit. One unit will liberate 1.0 pmole of reducing sugar (as glucose) from
subsirate per minnte at a fixed pH and temperature. .

Solution VI Hesperidinase and B-Glucosidase stock soluti
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 cach enzyme.

Note: 50 mL 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 ezch enzyme and that 2.5 mL of the enzyme sohution Is
peeded for each sample. The enzyme stack 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

426

Solutions for BAKER SPE-columns

Solution VIII NHrcolumn elution mixture: . . .
Contains 350 mLL ddH,0 (saturated with NaCl, solution IV) + 12 mL formic acid (conc) + 10.5g
ascorbic acid + 50 mL methanol + 100 L asetonitile.

Afier preparation, this solution must be kept for a minimum of 24 hour at approximately
“H4°C prior to asc to zllow surplus NaCl to precipitate. After precipitation, the supernatant
must be filtered before it can be used in the method. The selution must be stored in a tinted
glass bottle, refrigerated for maximum 2 months.

Stock and Spiking Solutions

Stock solutions with analyte concentrations of 1 mg/mL each are prepared for BAS490F in
acetone and for BF 490-2, BF 490-9 and BF 490-1 in acetonitrile,

BF 490-2 and BF 490-% are representative of their glycoside conjugates for fortification purposes.
From the stock solutions the spiking solution for BAS 490 F, BF 490-2 and BF 490-9 are prepared
with final analyte concentrations of 1.25, 6.25 and 25 mg/mL by dilution with appropriate volumes
of acetonitrile. These concentrations are recommended end may be modified as appropriate.

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

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

Standards of BF 490-2, BF 450-2 and BF 4%0-1 for column testing and calibration of the analytical
HPLC: From the 1 mg/mL stock solutions in acetonitrile, working standards (25 pg/mL) were
made. From working stendards, calibration standards are prepared in 8 mixtue of acetonitrile +
acidic™ water (Solution I) (10 + 90} with finel amalyle concentrations m the rage of 0.025 to
1.25 pg/mL (or higher if requred). R ’

All solutions used for calibration must be stored at approximately +4°C in the dark for no
longer than 24 hours prior to use.
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4.27 Buffers for HPLC Separation

43

43.1

For analytical HPLC:

Solution IX Pre-célumn elution buffer:
Coatains ddH,0 + acetonitrile + formic acid (conc.) 90+ 10+ 1.0% (i)

*Note: The volume of formic acid may need to be adjusted to the performancg of the NHy-
analysis. All
after injection.

Contains ddH;O + acetonitrile + formic acid (con&) 90+ 10 + 0.5 (vivhv)

Solution XT Analytical HPLC elution tnffer B:
Contains ddH, + acetonjtrile + formic acid (conc.) 10+ 90+ 035 (vafv)

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

Instrumeatation agd Chromatography Conditions

Analytical BIFLC with Column Switching

3 HPLC - pumps o - .

HPLC-Detector _ UV hnsible, fixed or variable wavelength
Autosampler With 200 pL locp

Switching valves Rheodyne L

Precolumn specification:” -

WH,- Nucleosil (Sp, 100 A),100 x 4.0 min (internal diameter), Phenomenes, USA
Catalog No. 00D-0327-D0 -

Separation column specification:

C e Nucleosil (51, 100 A) 250 cmx 3. 2 mm (internal dmneta), Ph:nomm:x, USA
Catalog No. 00G-0323-R0 -
Note: The equipment Iisted in 4.1 - 4.3 may be substituted by chemicals and instruments with
similar specifications. HPLC columms with equivalent stationary phases and similar specifi-
cations may be available from other sources. If the use of materials with specifications other
than those stated Is intended, applicabllity of the new equipment for this method wmust be
confirmed.
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Note: The following procedures skonld be followed for cleaning and backflushing the NH; pre-

columen and the Cyy analytical column.

NH; pre-column

This procedure should be performed after 20 sample ijections or when the column-switching
windows are not consistent during an analysis set.

1. Reverse the direction of the NH; pre-column on the HPLC and make sure that the exit
line will flow into waste and not into the C;g column.

2. Replace Solution IX (Pre-column elution buffer) with a solution of ACN:ddH,0:Formic
Acid (90:10:1.5)(v/vlv). )

3 Pump this solution through the NH; pre-column at 1.0 mL/min for 30-60 minutes.
4. Stop the column flow, reverse the colurmn to its origiftal position and equilibrate the
column with Solution BX{.
5. Refer to Section 5.3.7 to check the column-switching windows.
Craonalytical column

5.0

51

This procedurs should be performed after 50 sample injections or when ever peak shape becomes
compromised.

1L Reversed the direction of the Cy; analytical column on the HPLC.

2. Replace Solution XJ (Analytical HPLC clution buffer B) with a solution of
ACN:ddH;0:Formic Acid (90:10:1 5)(v/viv).

3. Pump this solution through the C,g analytical column at 1.0 mL/min for 30-60 minutes.

4. Stop the column flow, reverse the column to its original position and replace wash
solution with solution B (solution XI). Equilibrate the column with Solution X,

Analytical Procedure
Fortification of Samples with BAS 450 F and its Metabolites for Recovery Experiments

25 g of untreatsd sample material is weighed into a wide neck glass jar (500 mlL). Fortification
solutions with BAS 490 F, BF 490-2 and BF 490-9 at appropriate concenrations are added to the
samples. The correlation between the concentration of the spiking solution and the corresponding
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
‘Weight spiking solution spiking solution Fortification
2%y 125 ‘mg/ml, 1.0mi, . 0.05mghkg (™
25g 625 mg/ml  _ 1.0mL . _ 0.25 mg/kg
25g 25.0 mg/ml 1.0 mL T 1L.00 mg/kg

(*) Proposed limit of quantitation of the method.
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52

53.1

NOTE:

NOTE:

Extraction of the Sample Material

25 g saiple material is weighed into a wide neck glass jar (500 mL) dnd 1.0 mL of ascorbic acid
solution (11I) is added. The sample is homogenized in 250 mL of methanol for 4 minutes using an
Ultratirrax or a Polytron at a speed sufficient t6 homogenized the sample. The homogenate is
filtered under vaccum through a Whatman #5 filter paper and a Bichner funnel (9 cm dizmeter)
into a suction bottle (1000 mL). The residual solids retamed in the filter ars washed with small
methanol rinses. (Make sure that the total volume of MeOH does not exceed 350 mL). 100 mL of
an aqueous solution of KH;PO, (5 /L) are added into a 500 mL volumetric flask. The combined
methanot filtrates are quantitatively transferred to this flagk with methanol rinses, The contents of
the flask are thoroughly mixed The total volume is made up to 500 mL with methanol and the
conteats are mixed once more.

Clean-up and Bydrolysis
Samgple Preparation prior to Enxymatic Hydrolysis

A 100 mL aliquot of the aquecus methanol extract (20% aliquot) is transferred into a preweighed
500 mL flat botiom flask (the large flask is needed to reduce the risk of bumping during
evaparation). The extract is reduced to a volume of approximately 20 mL by rotary evaporation
(under vacwum, 45+5°C) and adjusted to a total mess of 25 & with ddH;0. 2.5 g calicum hydroxide
followed by 12.5 L methanol is added to the flask, (rinse any Ca(OH); powder from neck of the
flask with this methanol). The flask is capped and then sheken vigorously for 30 seconds. Allow
the flask to sit for 30 mimrtes with occational mixing (every 10 minutes).

Quantitatively transfer sample to 150 mL centrifuge tube with about 3 rinses of 2-3 mL Solution -
V (20% McOH). The ariginat sample flask should be clear of any Ca{OH), precipitate at this
stage. Cap each sample and place tbes in centrifuge being sure to check the counter-weight of
cach pait of tubes. Spin tubes st 4000 rpr for 10 minutes. Carefully remove tubes from
centrifizge and decant sample back ito original 500 mL flat-bottorn flask. Make sure that no
precipitatd is poured back into sample flask. Add 20 mL Solution V to each sample, cap, vortex
and sonicate, about 10 seconds so that szmple is mized thoroughly. Centrifuge at 4000 rpm for
10 minutes. Decant supernatant irito original sample flask. Add another 20 mL of the solution V
to each sample and repeat the same procedure.

Add 0.5 mL 10% Formic acid (Solution VI} to dissolve any precipitate and to reduce the chance
for sample bumping during rotary evaporation. Reduce the sample volume to approximately 10
mL by rotary evaporation (under vacuum, 4535°C) and adjust ths total mass to 20.0 g with
ddH, 0 (extract must be absolutely methanol free).

20.0 gram Is an aliquot weight, therefore care shonld be taken te ensure accuracy.

The sample at this point is very suseptible to bumping. Start the evaporation at or above
250 torr and brieg the vacuum down by 35-50 torr every 5 minntes being very careful to
watch each flask. Eventually bring the vacnum down to < 50 torr to evaporate off the
‘water.
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534

If required, the flask should b sonicated with an ultrasonic bath for 10-15 seconds after
adjusting the mass, to dissolve all residucs on the flask.

- Enzymatic Hydrolysis of Analyte Glycosides

A 10.0mL aliquot of the final aqueous phase from 5.3.1 (20.0 g) is transferred into 2 50 mL
Erlenmeyer flask or equivalent using a 10 mL plastic pipette. The pH of the solution is adfisted to
3.7530.25 with approximately 0.5 mL solution VI (10% formic acid). Chech the pH with pH
checker and adyust, if required, To this flask, 0.5 mL of the ascerbic acid solution (I and 2.5 mL.
of the Glucosidase and Hespendinase stock solution (VII) arc added. Each measuring fask is

~Chosed- Wit & glass stopPer and subsequently incubated at 37°C in a waterbath equipped with a
magnetic stirring device or a shaking water bath, Incubation proceeds over night (or approximately
14 hours) with slow but constant agitation.

Alkaline Hydrolysis to Convert BAS 490 F into BF 490-1

Upon completion of the emzymatic hydrolysis the reaction mixture of 5.3.2 is adjusied to
approximately pH 13 by adding 250 p} of 10.mol/L. KOH. This hydrolysis of BAS 490 F proceeds
in 1 hour at room temperature.

Phase Partitioning with Dichloromethane

Upon completion of hydrolysis, the reaction mixture of 5.3.3 is_adjusted to pH2 to 2.2 with
concentrated formic acid (approximately 2 ml)

Note: Final pH must be checked with a calibrated pH wmefer or pH checker calibrated to
ensure the accuracy of the pH. Be sure io rinse the pH meter with 1-2 mL of water into the
sample that Is being cheeked before proceeding to the next sample.

The acidified phase is quantitatively transferred into a 125 mL separatory funnel with 3-5 mL DCM
rinses, The flask is then rinsed twice with 10 mL of DCM each and the DCM added to the
separatery funnel. Shake the funnel for about 1 min. A glass firmel containing a plug of DCM
prewashed cotton wool is overlayed with appreximately 10 g Na,SO,, which is also prewashed
with DCM, and placed aver a 125 mL (or equivalent) flat bottorn flask. The bottom DCM phase
from the separatory funnel is passed through the Na,SO, and collected into the flask. Afier the first
extraction, the pH must be checked and, if necessary, readjusted to 2-2.2 with formic acid.

Repeat the extraction twice more with the addition of 20 mL of DCM. Add each 20 mL DCM
aliquot first to the originil sample flask and then to the 125 mL sepamtory funnel. This will ensure
complete transfer of the sample to the scparatory funnel. Some times emulsion can be formed
during DCM partitioning. In this case first allow separatery funmel to sit for § mimutes, then
gently swirl the funnel while holding upright to break emulsion. This may have to be repeated
after all cach addition of DCM. If the emulsion still exists, centrifuge the sample for 5 minutes at
2000 rpm to break the emulsion. Each DCM layer will be passed through the NaySO; layer and
collected in the sume flask. After the third extraction, rinse the Na,SO, layer with 5-10 mL DCM
inta the sample collection flask. The water-free DCM filtrates are subsequently reduced to dryness
by rotary evaporation (vacuum approximately 600 mbar, 45:5°C) DO NOT OVERDRY UNDER
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VACUUM. If any DCM residue is left in the flask dry it with a low stream of nitrogen for a few
seconds.

53.5 SPE NH;-columan Clean-up

A reservoir is connected to a BAKER SPE NHy-column preconditioned as outlined in 4.1, The dry

residue from 5.3.4 is redissolved in 5.0 mL methanol. In some matrices sonication for a few

seconds may facilitate this process. Exactly 4.0 mL of this solution are pipetted into the reservoir

and percolated through the colurmn, .

NOTE: Sample must come out of column drop by drop. No vacuum is required for hand packed

SPE columns with glass wool on the top, but a very stight vacuum may be required fo stare (fe
~flaw in pre-packed SPF coluwns..

The column is washed with 2.5 mL methanol after which the column i suction dried for about 10
to 20 seconds. Both the pre-cluate and the column wash solution are discarded. A 10 mL flask or
equivalent is placed into the vacuum bex for collection of the sample. 1 mL ¢dH,0 is placed onto
the columnn, the dried columnn 1s infiltrated with the water and then collected in the sampie flask. Be
carefial not to allow the colummn to run dry at this point. 10 mL of the NHy~<olumn elution mixture
(VTII) 15 used to elute the sample into the collection flagk, The total volume of the sample afier this
step will be 11 mL. All of these steps are dove under vacuum with a flow of 0.5 to 1.0 mL/min.

53.6 Phase Partitioning with Dichloromethane

‘With two rinses of 5 ik ddH,O each, the cluate of 5.3.5 is transferred into a 125 mL separatory
finnel. ‘The extract is acidified to & pH of 2 to 2.2 with 0.5 mL of concentrated formic acid. The
final pH must be checked with a calibrated pH meter or calibrated pH checker to ensure the
accuracy of the pH. Be sure io rinse the pH meter with 1-2 mL of water into the sample that is
being checked before proceeding to the next sample. '

The sample is extracted three tumes with 20 ml each of dichloromethane. Add each 20 mL DCM
aliquot first to the original sample flask and then to the 125 mL separatory funnel. This will ensure
complete transfer of the sample to the separatory fimnel. If emulsion forms during DCM
partitioning, allow separatory funnel to sit for 5 minutes, then gently swirl the funnel while
holding upright to break emulsion. If the emulsion still exists, centrifuge the saraple for about 5
minutes at 2000 rpm to break the emulsion. A glass funne! containing a plug of DCM prewashed
ootian wool is overlayed with approximately [0 g Na,SO,, which is atso prewashed with DCM, and
placed over a 125 mL (or equivalent) flat bottom flask. The bottorn DCM phase after each
extraction is passed through the Na,SO, and collected into the same flask and subsequently reduced
to approximately 1 mL by rotary evaporation (vacuum approximately 600 mbar, 4545°C). After
the first extraction, the pH must be checked and, if necessary, readjusted to 2-2.2 with formic acid

The 1 mL of DCM is wansferred into 2 10 mL tapered test tube using plastic transfer pipettes with 3
additiorial 1 mL rinses of DCM. The DCM is evaporated using a nitrogen evaporator connected to
a water bath at 45+5°C. Before the sample reaches complete dryness, rinse the sides of the test tube
with approxirmately 1 mL DCM to ensure that no sample remains on the sides of the test mbe.
Procesd with the evaporation and remove the sample as soon as it reaches dryness.
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Quantification of BF 490-2, BF 490-9 and BF 480-1 by analytical HPLC

‘The dried sample is redissolved by adding 100 uL. acetonitrile, sonicating the sample for a few
seconds using an Ultrasonic bath and then mixing on 2 vortex. 900 gL geidic ddH;0 (pH 3 4, see
4,2.2) is then added and mixed by using a vortex.

Centerfiige or filter the sample through a 0.45 pm PTFE filter prior to injection to mprove
chromatography and stabilize the retention time of the analytss,

The final volume can be changed to 2.0 mL (200 ul. acetonitrile 2nd 1800 pL 4dH,Q) depending
on the seasitivity of the UV detector. For analysis, 200 pL of this solution i3 injected into a HPLC ~
with the aid of an autosampler,

Separation"of the metabolites from matrix interferences on the NH,-precolurnn is performed by
isocratic elution with 10% acetonitrile in ddH,O and 1.0% formic acid (Pre-column elution buffer
{IX) at a pH of approximately 2.2 and at & flow rate of 0.7 mL/minute. BF 490-9 is collected onto
the analytical Cjg-column in a fraction typically collected from approximately 6.9 to 8.15 minutes.
This window can be varied from 5 to 9 minutes, depending on the condition of the amino colurm.

The time it takes to transfer BF 430-% from the amino coltmn te Cjy column is usually about 1.2
minutes. BF 490-2 and BF 490 | are collected onto the analytical Cg-columm in a fraction from
approximately 9.1 to 11,3 minutes afier injection. This window can also be changed, depending on
the condition of the amino column and the pH of the mobil phase. BF 490-2 and BF 490-1 may be
eluted together as one broad peak, or as two separated peaks. Separate injection of these two
metabolites can be use to confirm their co-elution. When they #lute together, the arca is usually
twice the arca for BE 490-9 {with the same concentration) or twice the grea for BF 490-2 or BF
450-9, when they injecied separately. Typical chromatograms from the amino column profile are
shown m the next two pages.

The fractions contéining the metaboliles are loaded onto the analytical Cyp-column using a stop
flow technique. The exact switching windows must be deterrnined for each HPLC system priot to
injection of samples. This should be performed by replacing the Ciy cohmnn with an empty
capillary tube (0.12-0.17mm id) and injesting a 100 or 250 ng standard onto the NH; column and
eluting the analytes with an igocratic elution of 0.7 mL/min Pre-column elution buffer (I¥) 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 time of the 3 analytes on the NH; column injection.

Analysis of the metabolites on the Cig-analytical columm is performed with a gradient of
acctonitrile from 10% [dralytical HPLC elution buffer A (X)] to 90 % acetonitrile fdnalyrical
HPLC elution buffer B (XD] at a flow rate of 0.7 ml/mimite. The metabolites are quantified by
UV-detection at a wavelength of 270 nm.

A typical control program for the analytical HPLC separation with NH,/C;y-columm switching and
stop flow technique as well as column mtchmgvalvccbuﬁgumnonmshnwnonthcnutfew
pages.
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Typical amino colamn 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.

Data Flle C:\HPCHEM\1\DATA\TEST\SAMPLE2Z.D
100 ng test

gample Name: tage

Injection Date : T/16/96 2:48:42 PH

Feaple Nans 1 test

Aog. Operator : jtharneon

Hathod : C1\HPCHEN\Q\METHODS\490AN. N
Last changed : I!I!S X129:52 PM by jti
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Hethod 350/3 for mngu of BAS 43CF aod %taboutes
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Vial 1 190

Inj Volums : 200 ul
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.I.il‘.lnl 1: DAD1 A, Ei.g'-l'lu 8 Hef=450,00

Bcaul ts obtu.ned h enhanced l.ntegratqu
Peak Rct‘l‘i.u Typa Width Aren PBeight
{win] [edn] (bAuta] (waul

1 5.682 BV 0,1951 48.678%1 A.62039
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s Bnd of Report veh

Ingtrument 1 7/16/96 1:5%:34 BN jthornton
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Typical amino column profile for 100 ng injection of BF 450-9, BF 490-2 and BF 4
BF 490-1 and BF 490-2 were co-shited. ' oot

Data File Gi\HECEEM\1\DATA\TEST\SAHPLEOL.D

Sarple Hame; tagt
pre=-column test injection

Injecticts Date Gf!.l/!‘ 10:33152 AN
Sampla Haoe teg vial s 100
Acq. Operator : jm:-nr.on
Inj Volums ¢ 200 gl
T wmws\unm M
B 6/12195 3:22:26 FN HY

350/ for Analveie of BAS

4

mt;.hcd Kntlbolitel
q4-1-°

i %; d

-

a0
1 t-lnﬁ"

*la
: =
!
i 21

L]

-y

1 1 3 [] 1) [ [
) Avea Percent Report

Sorted 1 Bignal
Hultd H 1.4000
Dilut: H 1.0000
Satipln Amount - 1 1.00000 (ng/ull {not woed in cale.d

8 1 85g=270,8 Raf [l
tgml'umn h.'ighzvn- _-150.0

Eul: RetTiwe Typs Width Ares Helght Ares
| 1 tmin] = {mAute) {mha) . ¥
1 5.Q020 ¥B 0.0762 9.262276-1 1."5106-1‘ 0.5165
2 T.257 #V ©.2190 49.24270 3.07213  20.5338 GFE1e-Y
3 7.622 VB 0.063¢ 9.32Tila-1 2.48200e-1 0.5403
4 T.727 BP 0.0820 1.04071 1.60590a-1 0.60328
5 §,571 BV 9.1273 1.48672 1.604348-1  Q.6E0E
L] 68.726 VW 0.0607 7.25124a-1 1.5576%a-1 Q.4200
7 a.061 VWV 0.0763 8.411456-1 1.75465e-1 0.4872
] 6.96% VP Q.1057 1.33170 1.6732Te-1 0.7714 " (:qw-ﬁ’n?"-“"
10,433 W 0.3640 113.34095 3.80094 ‘S.‘lﬂl*u




BASF Reglstration Document No. 97/5282

. BASF Method D9611A

Typical column-switching and gradient profile program for analytical HPLC

Page 24

Under these conditions metabolites BF 490-2, BF 490-9 and BF 490-1 will ¢lute at approximately

27.2, 28.1 and 32.6 minutes respectively.

Pre-Column [socratic Analytical Gradient Pump
Pump
Time Flow Collection Flow Baffer A Buffer B
{min) (mL/min) Window (mL/min) (%) (%)
0.0 0.7 0.7 100 Q
6.9 - On
7.2 Stop
8.1 Off
.1 Cn
5.9 o7 100 0
103 - Off
10.5 100 []
0 30 70
350 [{] 100
370 0 100
371.25 100 1]
50.0 100 Q
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Column switching valve configuration. Co ration for elution of BAS 490 F metabolites from
aming column (precolumn) or C)y columi (main colnmn}. .

Habile
rhase T

il
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Column switching valve configuration. Configuration for transfer of BAS 490 F metabolites from
amine column (precolumn} to g colume (main column -

Wasos
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55 Test of Enzyme Activity

Enzymatic hydrolysis of the glycosides of BF 490-2 and BF 490-9 with P-Glucosidase and
Hesperidinase as outlned in this method was adopted from the metabolism studics for BAS 490 F.
Surplus of enzymes in the incubation mix as well ag the prepurification of the extracts allow the
complete and reliable hydrolysis of the conjugates. Both enzymes are widely available from
various suppliers. The enzymatic activify in each batch is specificd and gusranteed by the suppliers
(for example 4.2.1) if the required storage conditions are maintiined.  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 the following figures. 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.

Biochemical Assay for f-Glucosidase with 2-Nitrophenyl-D-Glycopyranoside

B8-0-Glucasidase”
va, (EC 2.21.21)
e X H .
_!%ﬂ::ﬁ + Hp0 - ~ ) @L +  2-Hydroxy-Nitrophenol
& 379C. pH 6.0, o
2-Mtrophenyl- g’fgi‘g“p‘::;’x‘ 15 0-Glucose
-0-Glycopyranoside . . . .
’ ‘ ar

Unit Definltaris . Colourimetrio Photometric

One it wil therate 1.0 ymole ol assay \ assay

reducing sugar (as giucase) from (540 am} (405 nm}

2-hEirophienyt-D-Glysopyrancside ' .

pec minute at piH 5.0 at 379C.

Other Glucosidages mdy be chacked with the sama
gssay. The gH of the incubatien mix must ba aftared Rocordingly
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Biochemical Assay for B-Glucosidase with D-(-)-Salicin

' B-D-Glucosldase®
J:P (EC 3.2.1.21) .
Ho wa
u . B + . 2-Hydroxymathylpheciol
? 379C.pH 50, R e . .
(MES-Butled
O-[-}-Saficin Time: spprox. 300 D'GT’QSS
colourimetric
assay
(540 am)

Biochemical assay for Hesperidinase with Hesperidin

00
mr%:ﬁ‘@ + 2Hg0

Hespeddin Acid Bullert

Time: approx. 20° reduces
unt Df.!lnltlom_ Caloucimetric 3
Onewﬂmmlein‘mdeo{ assay |
reduging sugac (as glucase) trom © seonm .

2 ¢ b .

hespearkdin per minwte 8¢ pH asal cu+ s
40°C. {as Tanrate Complex) (aa Tadrate Complex)

The protoco! and chemicals roquired for the biochemical assay and the description for & fast TLC method
for both enzymes is describod in detail in Attachments 4. ’
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6.0 Methods of Calculation
6.1 Calibration Procedures

62

6.2.1

622

Caleulation of results is based on peak height measurements using a calibration curve. To cbtain
a standard curve, 200 pL of three to four different standard concentrations, for example 50, 125,
500.and 1250 ng/mL of & BF 490-1, BF 490-2 and BF 490-2 are injected. Thess correspond to
12, 25, 100 and 250 ng of each analyte, respectively. The peak height for each analyte is plotted
versus the amount of injected standard (ng).

Analyte in Sample

Principle

Caleulation of results is based on peak height measurements. The amount of BF 490-1, BF 490-
2 and BF 490-9 in injected samples is determined from the calibration curve and the equation
described in 6.2.2 which is utilized for ihe determination of the residue (R). Calculation can also
be made by a suitable computer program.

Calenlation of Residues

The concentrations of BAS 450 F, BF 490-2 and BF 490-9 in the sample material are calculated as
shown in equation

la TRpas 4907 = E x VedxCB_FAlDﬁ-l x 100%
V, x S A

1b TRgpmz=' dengp4m x 100% - -
V‘ X Sn A

le TRpravog = Vea X Carpasos x 100%

Vix 8, A
TR = Total residues in the sample
[mg/1000 g sample muaterial]
Vend = End volume of the extract after all dilution steps [mL]
Cirasg = Amount of analyts in the injection volume as .
read from the calibration curve [ng) - N
Vi = Extract volume injected into the HPLC (allquot of Viod) [uL}
Sm = - Weight of the plant sample [g] B
A = Aliquot [%] of the total extract which is used in Veg = 8 % i
F = Molecular weight correction factor to convert BF 450-1 to

BAS 490 F = 1.047
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For routine analyses residue, results should not be corrected for procedural recoveries. Results of
fortification expetiments should be Hsted individually.

6.23  Metabolite results expressed as BAS 490 F equivalents
The metabolite residue concentrations as calculated in the equations 1b and l.c represent the
absolute mass of the analyte in a sample. If these residues are to be expressed as equivelents of BAS
490 F the molar mass ratios of BAS 490 F to cither BF 490-2 and BF 490-9 mmust be considered.
This ratio of | to 1.006 is identical for both metabolites.

The metabolite residue concentrations expressed as parent equivalents are calculated as shown in
equations 2.2 and 2.b.

22 TRpg = TRprasoz
1.006

2b TR.yg = T.RBF 490-5
1.006 ~
TRee = Residues expressed as BAS 490 F equivalents

63 Calculation of Recovery

Correct fortification results for residues found in the control sample as follows: -
TRpg (corrected) = TRy (in fortified control) - TRzg (i control)
Determine percehit recovery of analyte from the fortification samples as follows:

% Recovery = TRpg (corrected) x 100 -
TRpg (analyte added)
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Method Management and Time Requirement

The analysis of one series of samples (= 7 unknown samples, 2 fortified samples for recovery
experiments, | blank sample) requires approximstely 2 worlang days (16 hours) per laboratory
asgistant. This time meludes the calculation of the results, the preparation of the ¢quipment as well
as the reporting of all raw data under GLP. After the firgt day of analysis the samples should be
undergoing emzyme lhiydrolysis. This wall proceed overnight (approx. 14 hours). The second day,
the samples should be processed to completion.

A time management protocol which proved to be optitnal for method D9611 is shown below:

| Sample Material |

.

| Extraction l

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

Enzymatic Hydrolysis of
BF 490-2 and BF 490-9
Conjagates

Alkaline Hydrolysis of
BAS 490 F

Extract clean-up
steps

Test analytical HPLC
- Pre-column Testing -

Analytical HPLC
NH,/C;y-Columns

Calculation of data
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8.0

8.1

8.2

Results and Discussion
Accuracy and Precision of Validation Results

Subsamples of control pecan nutmeat were fortified with 0.05, 0.025 and 1.0 ppm levels of BAS
490 F, BF 490-2 and BF 490-9. BF 450-B and BF 490-C (conjugafed metabolites of BF 490-2
and BF 490-9, respectively) were fortified with 0.3-0.5 ppm level. The exact fortification levet
of BF 490-B and BF 490-C were calculated from the measured radioactivity in the spiked sample
and specific astivity of the standard, All fortification samples were analyzed by BASF Method
D9611. Recoveries for the analyses averaged 87 £ 11 (n =11} for BAS 490 F, 90 + 7 (n = 11}
for BF 490-2, 85 £ 6 (0=11) for BF 490-9, 127 £0 (n=2) for BF 490-B,and 115 2 1 (n = 2) for
BE 490-B. A summary of results are given in Table I and the individual resulte are given in
Table II-VI. A summary of study dates is given in Table IT,

Quantitdtion of all samples was achieved using calibration curves caleulated by linear regression
of standard data of multipie levels. The standard data for each analysis set are summarized in
Table VIIIL.

Quantitation Limit

The limit of quantitation (LOQ) for Method D9611 for pecan nutmeat is 0.05 ppm for each
analyte. These are the lowest levels for which the method has been tested and good fortification
recovery data obtained, For pecan filitmedt matrices the control samaples were relatively clean
and good recoveries were obtamed from fortified samples.

Ruggedness Testing

Two andlysts executed 3 sample sets for pecan. Two scts contained a control and duplicate
analyses of control fortifed with at 0.05, 0.25 and 1.0 ppm levels of BAS 490 F, BF 490-2 and BF
490-9. One set contained a control and duplicate analysis of BF 490-B and BF 490-C (conjugated
metabolites of BF 490-2 and BF 490-9 respectively).

The method has been used successfully to analyze foriified pecan samples. The recoveries and
standard deviations for BAS 490 F, BF 450-2, BF 450-9, BF 490-B and BF 490-C in pecan are 87 +
11 (n=11),90+7{n=11),85t6Mm=11),127+ 0 (n=2),and 115 £ 1 (n=2), respectively.

Limitations

BASF method No. D9611 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 mn pecan.
With BASE method D9611 the limit of quantitation was 0.05 ppm per analyte. This ig the level
where fortified compounds could be consistently recovered, The limit of detection based on the
lowest standard mjected, was about one-half of this level, at 0.025 ppro per analyte.
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85

2.3

22

Interference and Potential Problems

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

Previous studies (Reference 8) showed that enzyme hydrolysis is the only effective means of
releasing the conjugates to their relevent free metabaolites. The enzymes are stable and have
performed very consistently (Referencés 9- 12)

It is essential to test and verify the elution profiles and retention thnes 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 calibration standards can be
time-optimized by first injecting & high concentration of each of the analytes dissolved separately
in sppropriately pre-prepared extracts from test samples. Then 2 standard prepared with all 3
analytes in a pre-prepared exiract can be injected for correct window setting. The NH;-phases of
the anafytical HPLC column from different suppliers may vary with respect to their NH,-activity.
Therefore, to ¢nsure stable peak retention times of the three metabolites 1t might be required to
change the concentration of formie acid in the HPLC-NHycolurnn elution buffer (VII) to a value
different than specified in this method, especially when new columns are used. For alismations of
the elution protocol also refer to chapter 5.3.7 of this method.

So far no intérférencés of the detection systems for all three analytes with matrix compounds or
other crop protectenis were observed.

A specificity study has been conducted (o test for nterferences of other pesticides registered on
pecan . No interferences have been found. The pesticides are listed in Table V and the study is
described in Reference 7. Reference 7 describes Method 350/3 "which has similar HPLC
performance conditions as Method D96K1.

Safety and Health Considerations

General

Use personal protective equipment such as lab coats, safety glasses and gloves (nitrile/latex gloves

are recommendsd) when performing the operations described in this method. Conduct all

filtrations, nitrogen-stream evaporations and SPE procedures in a well-ventilated hood. Guard
vactuum equipment, such as rotovaps, to tninimize the possibility of injury caused by flying broken
glass. Dispose of hazardous wastes in an environmentaily acceptable manner, in compliance with
applicable laws and regulations.

Solvents and Reagents

Review the Material Safety Data Sheets (MSDSs) for all solvents and reagents used in this method.
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0.0 Conclusions

“This study has shown that Analytical Method Number D9601 is suitable for measuring residues of
BAS 490 F and its metabolites down to a2 quantitative limit of 0.05 ppm. The average percent
recovery for all analyses is 91 + 13 (n = 37). The analytical method number D9611 showed
specificity fir determination of BAS 490 F and its metabolites in the presence of other pesticides
having tolerances in pecan. i
Statisticz] treatment of the validstion data included determination of an average and standard
deviation. Generally, good recoveries were obtained for the fortified pecan at the 0.05, 0.25 and 1.0
ppin levels.

The raw data and final method pertaining to this study are maimtained m the BASF Corporation’
Agricaltural Products Center Archives.
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Figore 1.

25 g Sample i

i,zw:mL CH,0H

+1.070L Ascorbic acid (100 g/L)

- exiract for 3 min at 8400 pm
(Ultraturrax or Polytron 3035)

l Homo

genate l

- filter through Whatman #5 1=‘iltcl1
- wash the residual solids with 100-mL MeOH
- Add washes to filtcate -

| Methanol Extract I

- collect into a 500 mL volumetric flask

Combmed
Methano! Filtrate,

- 2dd 100 I rous KH,PO, (5 g/L) and mix
- make tipth 500 inL with MeOH
~ take 100 ml L
- rechsee to approx. 20 g (125 mbar, 60°C)
' - adjust to 25 g with ddH;0

Reduced
Aqueous Phase

-add 2.5 g Ca(OH),

- 2dd 12.5 mL MeCH

- shake vigorously 30 seconds

- sit for 30 minntes with cccasionaly shaking

Precipitaed
Aqueous Phase

10 mL

- transfer and centrifuge 4000 rpm, 10 minmntes

- decant supernant

- add 20 mL.'80:20 ddH,0:MeOH, mix, sonicate
- cenfrifuge 4000 rpm, 10 minutes, decant, repeat
- add 0.5 ml. 10% HCCOH

- redues to < 20 g (<50 mbar, 50°C)

Aliquot

Enzoatic Cleavags of Glycosides
of BF 490-2 and BF 4909 .. .. .

Travdformation of BAS 490 F into
BF 490-1

+ 2.5 mL P-Glucosidase /Hesperidinase stock
+ 0.5 mL Ascorbic #cid salution
- incubate at 37°C, over night, stirting

- add 0.25 ml 10 mol/L KOH
- incubate for 1 hour

- stop reaction with 1.5 mL formic acid

Hydrolyzed Aqueous Phase 1

Flow Chart of Method D9

611

Page 37
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r Hydrolyzed Aqueous Phase

- adjustto pH 2.0t0 2.2
- extract 3X wiik 20 mL DCM
- Gbter through 10 g Na,50,

l_ AqucousPhascH DCM Phase 4‘ e e
- discard o - ' FE,

- reduce to dryness .
{vacuimm, 500 mbar, 45°C)

| Dry Residue

- redissolve in 5 mL MeOH

Beker SPE
NH,-column (0.5 g)

~ load (4 mL) through reservoir onto column
- wash column with 2.5 mL MeOH

- dry the column for 10-20 seconds

= elute colaumn with 1 mL H,0

- elute column with 10 mi. Solwtien VI

l Pre-Eluate l

-

Eluate

- discard

+ 0.5 mL. tonc. Fornue acid
+10 mL H,0
- extract 3X with 20 mL DCM

DCM Phase

r Aqueous Phaseﬁ
discard

- Filter through 10 g Na,S0O,
- reduce to dryness
(vacuum, 600 mbar, 40°C)

l Dry Residue

- redissolve in 200 UL Acetontnle
- dilute wath 1800 pL acidic water

Injection Volume
(200 uL)

Analytical HPLC
for the determination of
BF 490-2, BF 490-9, BF 490-1

Column-switching:
NH;-MNucleosil column: 10% ACN
" Cyg-Nucleosil column: 10-90% ACN

i. Flow Chart of Method D9611 (continued)
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N o ca, .
0, - i o .
- HO. HO, 0.
N’O‘CH, glu—0 N” "CH;
Hy,C—0 N—G o . 8
BAS 490 F BF 490-8 BF 490.C
Enzyme
Hydrolysis
KOH
Hydrolysis
ydrolys| Ho. .
HO,_ o HO
N T ~¢ SN Oeny
0 0
BF 450-2 BE 4909
g a\‘/Q
HO.
GI e Cancn,
c .
BF 480-1

Figure 2. Structures of BAS 490 F, its Conjugated Metabolites, and Final Anatytes of
BASF Analytical Method Number D9611 .
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Pecan coatrol sample number 96178-0001 (run sequence no. 5) from Master Sheet
96163-03 fortified with 0.05 ppm BAS 490 F, BF 4%0-2 and BF 490-9. Data taken
from Tables Il and IV,

Bach analyte concentration is interpolated from standard curve:
Standard Curve: BAS 400F Metabaltte (ng) = Peak Height - Intercent

Slope
BE490-] BE490-2 BF 4309 .
Peak Height (uV): 583 699 . 446
Slope: 3.70250E+]1 3.64206E+1 3.24813E+1
Intercept: -8.50005 .-2.260883E+1 -2 849085E+1
BE 490-1 (ng) = 383 - -8.5005 = 15.976 ng '
37.0250° . . h
BF 490-2 (ng) = 39 - -22 60883 = 19.813 ng
36.4206 -
BF 490-9 (ng) = 446 - -28,40085 = 14.608 ng
32,4813 - - -
Residue (ppm) = Vo x W,
GxVixA

Vg = final volume (mL}) after all dilution steps
W, = amount of analyte (ng) intetpolated from calibration curve
G =weight (g) of original sample extracted
V;  =injection volume (uL) taken from Vp
A =aliquot %, as a decimal, of original sample taken during processing
The following values were used to calculate Residue (ppm) for this sample:
Ve =10ml
W, =BF490-1 = 15.976 ng; BF 490-2 = 19.813 ng; BF 490-9 = 14.608 ng
G- =25g
V, =200pL
A =008 . ) .- T
BF 490-1 Residue (ppm) = _10mL x 159760p = 0.040 ppm
25 g% 200 oL x 0.08 B :
BF 490-2 Residue (ppm) = _ 1.0 mL x 19.813pp =0.050 ppm ~
25gx200 L x 0.08
BF 490-9 Residue (ppm) = _L0mL x 14.608ng  =0.037 ppm -
25gx 200 L x 0.08
% Recovery = Regi = Resil x MWCF*
Amount Fortified (ppm)

! MWCF is only needed for the conversion of BF 490-1 to BAS 490 F = 1.047,

BAS 490 F % Recovery = 0,040 ppm - 0,00 pym x 1.047 = B4 %
0.05 ppm
BF 490-2 % Recavery = 0,050 ppm - 0.00 ppm = 100 %
0.05 ppm.
BF 490~9_% Recovery = 0,037 ppm - 0.00 ppty =74 %
0.05 ppm

Use full computer/caleulator precision in shy intermediate calculations. Round emly the final value.

Figure 3. Typical Recovery Calculation for HPLC Quantitatlon of BAS 490 F,
BF 490-2 and BF 490-9
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BF 490-B and EF 450-C fortified onto respective aliquots of pecan control sample number 96178-
0001 from Master Sheet 96163-02. Data taken from Tahle ITI and I'V.

Standard Curve: BAS 490 F Metabolite (ug) = Peak Height - Intereept

Slope
Bach analyte concentration is interpolated from standard curve.
Residue (ppm)= _VpxW, . T e
GxVixA

Vy =20ml = finsl volume {mL} after all dihtion steps
G =50g = weight (g} of original sample extracted
V, =200 pL = injection volume {uL) taken from Vy
A =036 = gliquot %, as a decimal, of original sample taken during processing
W, =amount of analyte (ng) interpolated from calibration curve
% Recovery = Resi - Residue § x MWCF'
Amount Fortified (ppm)
! MWCE for converting BF 490-B and BF 490-C to their respective
analytes, BF 490-2 and BF 490-9, equals 1.51.

Peak Height (uV): 2575

Slope: 3.42018E+1
Intercept: -7 393428E+1
BF 490-2 (ng) = 2575 - -73.93428 = 77.450 ng
342018 )
BF 490-2 Residue (ppm) = _2.0 mk x 77.450 ng = 0.430 ppm
5.0gx200 pLx 0.36 - -
BF 490-B % Recovery = 0430 ppm - 0.00 ppm = 1.51 =127 %

0512 ppm

Peak Height (uV): 3342 . -

Slope: 3.09723E+1
Intercept:” -3.754248B+1
BF 490-9 (ng) = s =109.11 ag
309723 -
BF 450-9 Residue (ppm) = _2.0mk x 109,11 ng = 0.606 ppm
5.0 g% 200 L x 0.36 - T s
BF 490-B % Recovery = 0,606 pp - 000 pom x 1.51 =114 %
0.802 ppm

Figure 4. Typical Recovery Calculation for HPLC Quantitation of BAS 490 ¥
Conjugated Metabolites BY 490-B and BF 490-C
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Table L. Summary of Recovery Data for Pecan
Compound Fortification Level %o ﬁecovery Total Compound
Fortifled (ppm) Average + Standard Average % Recovery
. Deviation 4 Standard Deviation
0.05 96t 14{(n=4)
BAS490F 0.25 83+5(n=4) 87£11(m=11)
1.0 §2t6fn=3) i
0.05 97E7(n=4)
BF 4%0-2 0.25% 87+3(n=4) $0+7(n=11)
1.0 86+3(n=3)
0.05 87+9(n=4)
BF 490-9 0.25 . 84x6(n=4) 85+6(n=11)
1.0 8644 (n=1)
BF 490-B 0.512 12730(n=2)
BF 490-C 0.802 1I15+1(n=2)
Average % Recovery for all Analyses =91 + 13 (n = 37)

See Table 1 for individual recovery results.
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Table I1. Summary of Study Dates
Residue Master
Sample Sheet Number Analyte Extraction Injection
Number (96163-) Date Date
96178-0001 02 . BF 490-B 01-09-97 01-11-97
BF 490-C
96178-0001 03 BAS49%0F 01-14-97 01-15-97
BF 450-2
BF 450-9
96108-0001 04 BAS490F 01-21-97 01-22-97
BF 490-2
BF 450-9
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Table IIL  “Individual Recovery Data for Pecan Nutmeat
“Fordficd Run | Master Sheet | Fiazl FPeak Net Recovery
Level Sequence Number Volume Height Residue (%)"'
(ppm)' | Number’ | (96163) (mL} (V™ (ppm)"
BAS 490 F
0.00 3 03 1.0 nd < 0.05 —
0.00 3 04 1.0 nd < 0.05 —
0.05 5 03 £.0 583 0.040 84
0.05 7 03 1.0 386 0.040 84
0.05 4 04 1.0 600 0.049 103
0.05 & 04 10 656 . 0.052 311
0.25 9 3 20 1319 0.179 75
Q.25 10 03 20 1498 0.204 835
0.25 7 04 2.0 1422 0.208 87
0.25 9 04 2.0 1351 0.19% 83
1.0 12 03 2.0 3815 0.786 82
1.9 13 [1z] 2.0 6105 0826 87
10 12 04 20 5260 0.722 76
BF 490-2
0.00 3 [iZ] 10 nd < 0.05 —
0.00 3 04 1.0 nd <0.05 —
0.05 5 03 10 699 ... .050 100
0.05 7 03 1.0 652 0.046 92
0.05 4 04 1.0 565 0.045 20
0.05 6 04 10 661 0.052 104
0.25 9 03 2.0 1480 0.206 82
0.25 10 [E] 20 1593 0.222 89
0.25 7 04 2.0 1504 0222 88
025 - g [ 2.0 1513 0.223 89
1.0 i2 03 2.0 6005 0.840 84
1.0 13 03 0 £447 1.838 89
1.0 12 04 .0 5974 0.850 85
BF 490-9 e —
0.00 3 03 L0 nd <0.05 —
0.00 3 (] 1.0 od < (.05 —_ —
Q.05 3 03 [0 446 0037 74
0.05 7 03 1.0 532 0.043 86 -
0.05 - 4 04 ] 497 0.045 50
0.05 6 G4 1O 530 0.043 96
0.25 9 03 2.0 1215 0.191 76
0.25 10 03 20 1338 0.210 84
0.25 7 [ 20 1166 0.226 90
0.25 9 04 2.0 1300 6216 86
1.0 12 03 20 5625 0.870 87
1.0 13 03 20 5760 0.891, 89
1.0 12 04 2.0 5103 0.811 B!

Page 44
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TableI.  Individual Recovery Data for Pecan Nutmeat (continued)
Fortified Run | Master Sheet | Final Peak Net Recovery
Level Sequence Number Volume Height Residue )
(ppm)’ Nu (96163-) {(mL} BV (ppm)*
[BF 450-B
0.00 3 2 20 ud <0.05 o
0512 ] Z 20 2573 0430 177
0512 7 2 70 2588 0432 . 127
BF 450-C - -
0.00 3 2 2.0 nd <005 . —
0.502 ) Z 70 3342 0.606 114
0.802 11 2 20 3421 0.620 116
"ND = Not Deteoted

The following datn were constant on all saraples fortified with BAS 490F, BF 490-2 and BF 490-9:

Sample Weight =250 g Aliquot % = 0.08 Injection Volume = 200 1L

The following data were constant on all samples fortified with BF 490-B and BF 490-9:

Samples Weight=5.0 g Alquot % = 0.36 Injection Votume = 200 pL

Fortifications were added prier to extraction and were nim concumently with control sample.
Ran Sequence Nutnbers were assigned to distmguish between separate analyses of the same
sarnple number within a sample set.

If no signal was detected *ND” is listed in the table.

Peak heights and net residue of BAS 490F, BF 490-B end BF 490-C are shown as BF 490-1,
EF 450-2 and BE 490-9, respectively.

Sce Figure 3 fof an exzimple calcutation of this value for BAS 490F, BF 490-2 and BF 490-9.
See Figure 4 for an example calculation of this value for BF 490-B and BF 490-C.
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Table IV. Summary of Standard Data
Master
Sheet Analyte Peak Height (uV) Calibratton Curve’
Number Data
(96163-)1 10 ng 25 ng 100 ng 150 ng Slope Intercept
02 B? 490-2 252 749 3420 8471 342018E+1 | -7.393428E+1
291 723 1397 8441
BF 490-9 a7 580 3087 T692 3.09TI3E+] | -3.754248E+]
325 703 3084 7706
03 BF 490-1 354 852 3796 9341 3.70250E+1 -8,50005
359 876 3768 2096
BF 490-2 as4 829 3716 9151 3.64206E+1 1 -2.260883F+1
300 311 3771 8930
BE 490-9 276 720 3319 8192 3.24813E+1 | -2.849085E+]
277 721 3353 7905
04 BF 490-1 185 761 3596 9260 3734798+ | -1.346661E+2
340 871 3477 9160
BF 490-2 303 797 3521 8852 3.35506E+1 | -T.240327E+]
337 824 3344 8818
BF 490-9 146 721 3125 7932 | 3.19470E+1 | -71.918050E+1
353 T44 3036 7908
! Master Sheet numbers consist of the BASF study number (35163} followed by a sequential

analysis set mumber The Extraction and Injection dates are entered on the Master Sheets and in
the Summoary of Study Dates Table (ses Table ID).

Analyte (ng) = Beak Hejght - Intercept

Slope

The standard curves were constructed using the following equation:
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APPENDIX A

Protocol Changes
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rotocol Changes
One change was issued to the protcol during the analysis of the study.

Change Number ladded a pecan control sample RCN 96104-0001 from pecan RAC
study 96044 becanse there was not enought control sample to spike the fortification

samples.

This change to the protocol had no effect on the final results of this study.
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APPENDIX B

Typical Raw Data and Chromatograms
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Figure 1. Typical HPLC parameters
HPLLC T
INSTRUNMENT PARAMETERS

e tfi3f17 taitiat=: 77

Study Mo: #6162 Master Sheet Mo; gLrb3- 43

BASF Lostrument Mo :1231 1.C Model: HP 1090 LM

Pump/Coamolier No. 580 Dutn System No : 616 .

Delootor No.: 580 Autossmpls No :580 - In). Vol.: 200 sl

Colamns:  Column Switching
Colomn T Azilno Cobman:. MucleosI NE,  SecfatNos 0T Colgmn Dz 40w
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cmmu.uwcamwa, Seclal Mo M3 Cotama ID: L&mm
article ShepeSize: SphecfSu  Pore St 100°A  Lesgth: 250 mm
Columns Tenp: Roowm Temp.
Column Swiiching Thmes: Chocked befocs each run. Typical purfiching fimes ars fistod in tho followng table.
“Tims {min)
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iy

Mobile Phase:
Mobllo Phase:  Amino Tsocatic

$0:10: 1.0 (i) ddF 0 AsetoalirieFoomic Ackd
€ Cobumn: Gradient

Az 901005 (Mm&mhﬂe:?«wkhdd
B: 1050:0.5 (viwiy) SO setonitrile-Formbo Ackd

Typheal Geadicnt and Slop Flow Times aro Estod b tae Sollowlng Fuble:

53 04 7

54 .00 (L]

L6 o0 0.0
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20 0.0 7
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Flow Cyy Column: Q7 mlAnfn

Detoctor
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Figure 2. Typical chromatogram of 2 10 ng standard of BF 490-1, BF 490-2 and BF 450-9 from

Master Sheet Number 96153-03 (run sequence number 1), See Table IV.

(96163] 25 9616303,1.1 _ B A
Reported on 15-JAN-1997 at 09:10 - \\\\.\'c\
Modified on 16-JAN-1997 at 03:08 L

! Ve

ST

Acqutired on 15-JAN-1997 at 19:34 . -

B4,

ql
Tnl:flil'rul

{ntanal
8 n
[i'E ) |T|| 'Tl‘ll

i 95
r‘m.m

\

Tias Oabouvesl

BASP CORP. - VAX MULTICHROM

Anslyot Name : JEGHE

Id 3

14 1
Hothed Title 1 Analyeis of BAS 490...F Netabolites
Sample Rame : 10 ng gD
Sample Id T
Semple Type 3 ftandasd  Amountel.00000
Bottle No : 1

EEAK._JNPORMATION

24.907 354 2964 10.353 BP 400-2
25.849 . 178 1735 5.389 BPF 450-%
30.453 354 . 2269 9.768 BP 190-A (spe T fiedy
Iotale o e
354 2269 N/A .o
985 6969 29.531

1339 9238 29.531
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Figure 3. Typical chromatogram of a 25 ng standard of BF 490-1, BF 4%)-2 and EF 490-2 from

Master Sheet Number 96163-03 (rum sequence number 2), See Table IV,

(961631 25 $516303,2,1 3 6"(‘\
Reported on 16-JAN-1567 at 08:10 . A
Modified on 16-JAN-19297 ap 09:08
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“._ _
sf ;
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- w, &
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}._.,._r\h“-‘“ U M
50-_ T
“P;

BASP CORP. - VAR MULTICHROM

Anplyst Wawe : JEGER
Ling Id H

Comment 1

Mathod Title : Analysis of BAS 490.. .F Meteboliter
Sanple Mawe .+ 25 ag §TD

sanple Id *":

Sample Type 3. Stondard Amounte=1.00000

Bottle Ho P 1 -
EEAK INFORMATLION

M

24.907 219 6097 23,388 BPF 490-2

25.849 720 5095 23.040 BF 450-9 -

30.452 BS2 6726 23,247 BF 490-AlF -:f",“
Totalg
Unknowns 852 §T26 ETEN

2401 17917 69.676

3254 24641 £9.676
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Figure 4. Typical chromatogram of a 100 ng standard of BF 490-1, BF 490-2 and BF 450-9 from

Master Sheet Number #616G3-03 (run sequence nomber 4). See Table IV.

[96163] 25 9E16303,4,1 4
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an
T
T'lITI‘lT‘|I
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" Tlas lfmloutes] .

BASP CORP. - VAX MOLTICHROM

Analyet Mama : JESSE
Limg Id T
Comment * H
HMathod gimr;lo? : Annlysis of BRS 430...F Hetabolites
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Sample Id :
Bample Type : Stendard Amounts=0.00000
Battla No 3 %
PERK_INPORMATION
_RTming Pabt wv  Axeauys . ppm. Eepkoname
24.888 iTle 27388 102.643 BP 490-2
25.831 3339 . 2352% - 103.661 BE £90-9
30,444 3796 30158 T02.754 87 4so-alw T,
Totalg - .
Unknotas 3796 30188 H/A
10850 81074 309.067
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Figure 5.
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Typical chromatogram of & 250 ng standard of BF 490-1, BF 4
. 90-2 and BF 450-9
Master Sheet Number 96163-03 (run sequence number 6). See Table IV. from

(9B163] 25 9616303,6,1
feported on L6-JAN-1997 at 09:10 . ‘[u'ﬂ.‘
Modified on 16-JAN-1997 at 09:08

I e d
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BASF CORF. - VAX NOLTICHROM

Analyst Hame : JESIE
Lims Id 1
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Sample T4 T
Sample Type 3 gtandard Amountel.00000
Bottle Ko t 1
PEAK_INFORMATION
MMM—M
24.8580 9151 B 66933 251.867 BP 43%0-2
25.613 9192 59909 253.079  BF 430-9
10.418 9343 73873 252,510 8P 430-A(ve¥) Fin
ToLald
Uninowas 9341 73873 N/A
26683 200715 757 .456
36024 274589 TST.456
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&

T¥pical standard curve for 10, 25, 140 and 250 ng amounts of BF 490-1 from Master Sheet

96163-03. See TablelV.
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Flgure 6.
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Typical standard curve far 10, 25, 100 and 250 og amounts of BF 490-2 from Master Sheet

96163-03. See Table IV,

Figure 7.
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Typical standard curve for 10, 25, 100 and 250 og amounts of BF 490-% from Master Sheat
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96163-03. See Table IV,

Figure 8.
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Figure 9.
number 3). Mastor Sheet 96163-03. See Table ITL

{961563) 25 $6L6303.,7,1 .. £
Reported on 1§-JAN-1997 at 02:X0 . — - \\“\n
Modified on 16-JAN-1997 at 09:08 :

Page 58

Chromatogram of 2 control pecan sample. Sample number 96178-0001 (run sequence

Acquired on 15-JAN-1937 at 11:16 - .

R
LA
LN
=
. ok
.gu_i_ I!t. é
il.i— lg—.
ok L,p.,llll L ! . I..NU-L‘«
o

BASF CORP. - VAY NULTICHROM

Enalyet Name : JESSE

Lims Id * .

Comment : . )

Method Title : Analyesis of BAS 490...F Hetabolites

Sample Name <= oontrol,

Sample Id + $6178-0001 ..

Somple Type 3 Contro! Amcuntwz5.00000

Bottle Ho : 1 - - .
PERE _IHPORMATIOR

_RT mine Hoht wv  Azen uVe __ pom  Peak pame

Totale .
Unknovms 477 3628 H/A
] 0 9.000
4717 31628 0.000
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Figure 10.
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Chromatogram of a control pecan sample fortified with 0.05 ppm (the quantitation Yimit) of

BAS 490 ¥, BF 490-2 and BF 490-9. Sample number 6178-000
Naster Shect 9616303, See Table L, 1 (cun sequence mumber S

[26163) 25 5616303,5,1 -
Raported on 16-JAN-15J7 at 0S:10
Modified on 16-JAN-1837 at 09:08

£
\\\v\‘(‘

[ =

Aoquired oo 15-JAN-13997 at 22186
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BASP CORP. - VAX MULTICHROM

Analyst Name : JESSE
Limg Id :
Corment: H
Method Title : Analymia of BAS 490...F Matabolites
Sample Nawe 3 Proc Fort I
, Bample Id 1 96178-0Q01
- Bample Type : Recovery Amcunte25.00000
Bottle No : 1 _
PRAX_INFORMATION .
RT ming Habt uV Avap uVe pom__ EBeak _name
' 24.507 699 5486 q.050 BF 490-2
25.831 446 3282 0.037 BF 430-9
30.427 €63 5273 0.040  BE 490-A tgraml) i‘m
Totale
[}] [ H/a
1728 14051 Q.126
1728 14051 0.126

)
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Figure 11.
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Chromatogram of a contrel pecan sample fortified with 0.25 ppm of BAS 490 F, BF 490-2

and BF 490-9. Sample number 96178-0001 (run sequence number 9). Master Sheet 96163-

03. See TableIII.

[96163) 25 9616303.9.1 1 -
Reported on 1§-JAN-1957 at 0g:1% - ‘ll\\‘t
Modifiad on 16-JAN-1997 at 08:08 -
hogaiTed on 16-JAN-1397 at 02:23 - - -
4.6
5. .
Eap
= E C e
gﬂ‘? - — gz b
€t 3 -
ez k- “w
- -
st
50,

W

BASE CORP. - muumxumon

Analyst Kame 1 JESSE
Lims Id :
Comment. ]
Method Title : Analyasis of BAS 490...F Metabolites
Semple Name,” 1 Proc Fort III
Sample Id : 96176-0001 -
Sample Type 1 Recovery 1 tm25.00000
Bottle Mo : 1
EE3X_INFORMATION

M

24.871 1480 11406 0.206
25.796 1215 8863 0.191
30.409 . 1319 10664 0.179

Totalsg

Unknowne [] 0 R/A

4014 30933 0.577
4014 30933 0.577

BF 490-2
BF 490-%
BF 430-A (wevi i,
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Figure 12. Chromategram of a control pecan sample fortified with 1.0
0 ppm of BAS 490 ¥, BF 490-2 and
B 480-9. Sample number 961 78-0001 (run seq ber 13). Master Sheet 0616303,
See Table IIL. "
[96163] 25 9616303,13,1 — . @
Reported on 1§-JAN-1997 at 09:1L . ‘\\u\
Modifiad on 16-JAN-1997 at 09:08 .

Apquired on 16-JAN-1997 at 05:47..
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BASF CORP. - VAX MOLTICHRON

s T A T Bt Ty S L g
Lt - 5 SR L I - -

Apalyst Name : JESSE .
Lims Ed H
Commant Y
Hethod Title : Analynis of BAS 45¢...F Matabolites
. Sample Name : Proc Port vi .
© Sample 14 1 96178-0001
4 Sample Type : Recovery Amount«25.00000
» Bottle Ko s 1
PEAR_INPORMATION
t .
24.880 6447 46676 b.e88 BrF 490-2
25.813 5760 41443 J.891 BP 490-%
30.427 6105 48379 0.826 BF uo—AtaFﬂQj:.m
Totaln
° ['] B/A
18313 136498 2.605
18312 136490 2.005
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Figure 13.

g iy

namber 96178-0001 (rum seq h

(96163] 25 9616302,5,1 ' o
Reported on 13-JAN-1997 at 08:17 - i
Modified op 13-JRW-1997 ar 08:15
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Chromatogram of a contrel pecan sample fortified with 0.512 ppm of BF 490-B. Sample
5). M. Sheet 96163-02. See Table IIT.

Acquired on 1L-JAN-1597 at 15:31
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i Intessl
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PAEP CORP. - VAX MCULTICHRON

Analyst Hame :
Lips 1d ]
Comment. H

Method Title : Anolyeis of BAS 490...F Matabolites
gawple Name _: Proc ¥Yort I

JBSEE

sasple Id : 96178-0001 ..
sSample Type : Reocovery AmounteS . 00000
Bottle Ho : 3

" pEAK INPORMATION

M

24.942 2575 19453 0.430 BF 490-2
Totale L. A
Unknowns 4572 T 36130 N/A
2875 19453 0.430

Tié7 55643 0.430
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Figure 14. Chromatogram of a control pacan sample fortified with 0.802 ppm of BF 490-C. Sample

oumber 96178-0001 {(mn sequence oumber 9). Master Sheet 9616302, See Table ITI.

(96163) 25 9616302,9,1 4
Reported on A3-JAN-1997 at 08:17 s tl"-"\‘n
Modified on 13-JAN-1997 at 08:15 -

Acquired on 11-JAN-1997 at 18.58
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BASF CORF. - VAX MUOLTICHROM

Analyst Hame : JESSE
Lims Id H

Conment 3

Kethod Title “: Analysis of BAS 430...F Matabollte
Sample Name : Proc Fort IIT

Gorple 1d : $6178-0001

Sample Type : Recovery Amount=5.00000

. vy Bottle Ho 1
EEAR INPORMATION
o 25.902 3342 25056 0.606 BF 490-9
Tokalg -
Unknowns 4162 32796 /A
134z 25086 0.606

7502 87854 0.6906
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ATTACHMENTS
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Attachment 1:

Sigma Quality Control Test Procedure for Hesperidinase (EC 3.2.1.21)

m‘nsjnlg.

Hesperidin + H,0 Hooidni®, 1y 1 0o5e + Rhamnose

Conditions: T =40 °C, pH = 3.8, Agypqm, Light path =1 cro.

Method:
Reagents:

Colorimetric

A, 200.mM Sodium Phosphate Solution
(Prepart 100 mlL in deionized water using Sodium
Phosphate, Monobasic, Prod. No. S-0751. Adjust to pH 7.6
at 25 °C with 1 M NaOH.)

B. 100 mM Citric Acid Solution
(Prepare 100 mL in deiomzed water using Citric Acid,
Monchydrate, Prod. No. C-7129.)

C. Mellveine Bufier, pH 3.8 at 40 °C -
{Prepare 100 mL using Reagent A, Adjustto pH 3.8 at
40 °C with Reagent B.)

D. 100 mM Sodium Hydrox:de Solution (NaOH)

(Prepare 100 liter n deiontzed water using Sodium
Hydroxide, Prod. No. 5-5881.)

E. 2.1 mM Hesperidin Substrate Soluhon
(Prepare by dissolving 120 mg of Hesperidin,
Prod. No. H-5254, in 10 mL of Reagent D. Add 40 mL of
Reagent C and adjust to pH 3.8 with t M HCL)

F. Hesperidinase Enzyme Solution

(Immediately before use, prepare a solution containing
0.3 - 0.6 units/mL of Hesperidinass in cold deionized water.)
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Reagents: G Coppér Solution
(continued) The following components are made separately:

1, + 2353 M Sodwm Sulfate, 453 mM Sodium Carbonate,
and 835 m Sodium Potassium Tartrate Solution
{Prepare 500 oL in deionized water using Sodinm
Sulfate, Prod. No. 8-9627, Sodium Carbonatz,

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

2 481 mM Cupric Sulfzte Sglution
(Prepare 100 mL in deionized 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 2dd component 2 (Cupric Sulfate). After
these components are combined, add 16 grams of Sedium
Bicarbonate, Prod. No. 8-8875. Add enough deionized water to
make the total volume 1 liter. Store m amber bottle.

H Arsenomolybdate Solution (Ar-Mol)
The following components are made separataty:

1. 135 mM Ammornuumn Melybdate Solution
(Prepare 300 mL in deiorized water using Molybdic
Agid, Ammonjum Salt, Tetrahydrate, Prod. No. M-0878.
PREPARE FRESH.)

2, 64 mM Arsenic Acid Solution .

(Prepare 300 mL in defonized water using Arsenic Acid,

Sodium Salt, Heptahydrate, Prod. No. A-6756.

PREPARE FRESH.)
Place component 1 into a suitable container and mix with a magnetic stirrer. Slowly
add 12 mL of Concentrated Sulfuric Acid. Then add component 2 (Arsenic Acid).
Afer these components are combined, add enough deionized water to malke the total
volume 1 liter. Incubate at

37°C far 48 - T2 hours, Store in amber bottle.
L 1 mg/mL Sigma Glucose Standard Solution
(Use Stock No. 635-100) -
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Proceduye: Pipette (in milliliters) the following into reagénts into suitable test tubes:
Test Blank
Reagent E (Hesperidin) 4.00 4.00

Equilibrate to 40°C. Then add:

Deionized Water —_— ~-1.00
Reagent F (Enzyme) 1.00

Mix and incubate at 40°C for exactly 30 minutes. Then add:
Reagent G (Copper) 5.00 5.00

Mix well.

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

Test Test Std1 Std2 Std3 Std
Blank Blank
Test Solution 200 ] — e _ —_—
Test Blank Soln. — 200 — —— — —_—
Dejonized Water e B 0485 1090 0.95 1.00
Reagent ] (Glucose} | —eeme ————— 0.15 0.10 0.05 ——
Reagent G (Copper) m———— e 1.00 .| 100" 1.00 “| 1.00

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

ReagentH (Are-MoD) 100 100 100 100..180 100

Shake or vortex until foaming stops and any precipitate present is dissolved. Then add:

Dionized Water 10.00 1000 1000 10.00 10.00 10.00

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

Astgenm 16 = Agipms Std Blank

Asgom Std = g . Coa .
(mg Glucose/Std) (5.55)

(Ao Std 1) + (Asqonum St 2} *+ (Asaprm 3t 3}

3

_Asm Std/mmole =

Agiorm Test = Asdp m Test Blank) (5)

Uniis/mg enzyme = -
(30) (g enzyme/RM) (_Asuoen Std/mmole)
5.55 = micremole per milligram of glucose
3 = Average of the standards
5 = Volume of Reaction Mix -
30 = Time of Assay in mimzes (Unit Definition)
RM = Reaction Mx (Volume = 5.0 mL)
Unit definition:

One unit will Hberate 1.0 pmole of reducmg sugar (as gluoose) ﬁorn bespmdm per
mimite at pH 3.8 at 40 °C. ’

Final assay concentrations:

In 2 § mL reaction mux, the final concentrations are 1.68 mM hesperidin and
(.3 - 0.6 Units hesperidinase. {Note: Concentration of the buffers are not exact due to the
method of preparation of the Mcllvaine's Buffer.)

Page 68
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Notes;

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

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

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

-All product and stock mumbers, unless otherwise indicated, are Sigina

product and stock numbers.

Page 69




BASF Regictration Document No, $7/5282 Page 70
BASF Method D9611A

Attachment 2:

Qualitative Assay of Hesperidinase Activity by TLC ‘ SN

Pumposs: To determine activity of Hesperidinase by TLC using the substrate Hespendin and &
normel phase solvent system. -

Principal: The enzyme Hesperidinase will liberate 1.0 pmole of reducmg sugar, as glucose, from
hesperidin per minute at pH 3.8 2t 40°C. 7 -

Test Substances:
Hesperidinase Enzyme Sigma Cat-No. H-8137
or Hesperidinase Enzyme ’ T ICN Caf.-No. 157339
Eppendorf Pipettors 100 and 1000 pL sizes
Drurnmond Micropipet © 7 20end 50 L
Scintillation vials
Shaking water bath
TLC developing chamber
Whatman Silica Gel 60A K6F TLC Plates
100mL volumetric flasks
Chericals:
Distilled, Deionized water (H,0} 3
Methanol LT. Baker or equivalent
Ethyl Acctate J.T. Baker or equivalent
Acetic Acid I.T. Baker or equivalent
Sodium Acetate Trihydrate J.T. Baker or equivaient
Hesperidin Substrate Sigma4 Cat.-No, H-5254
Reagents: - e e e -

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 (NaQAc): Dissolve 2.7 g NaOAc-3H;0 (or 1.6 g NaOAc) in waterina
100mL volumetric flask an dilute to volume with water.

Sodium acetaie buffer, pH 3.8: To a 100mL volumetric flask add 44.0mL HOAc and 6.0mL
NaOAc. Dilute to volume with water. Mzke slight adjustrments with sodium hydroxide solution
or acetic acid if needed,
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TLC Developing Solution: Into a 100mL m:xing cylinder add 80mL ethyl acetate, 15mL
methano!, and SmL acetic acid. Stopper and mix.

Selutions:
Hesperidinase Stock Solution:
Sigma Enzyme (2.1 units/mL): In a 20mL seintillation vial dissolve 0.3 g hesperidinase in ImL
sodium acetate buffer, pH 3.8. Sonicate to dissolve,

ICN Enzyme (2.1 units/mL): In a 20mL scintillation vial dissclve 0.014 g hesperidinase m 2mL
sodium acetate buffer, pH 3.8, Sonicate to dissolve.

Note: Enzynte is not very soluble in buffer, therefore mix vigotously before aliquoting.
Hesperidin Substrate Stock Sclution (1 pmol/mL}: In a 20ml scintillation vial dissolve 0.006g
hesperidin in 10mL sodium acetate buffer, pH 3.8. Sonicats to dissalve.

1. Into a 20mL scmtillation vial transfer 1mlL. 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 {emperature.

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 afier at least | hour and spot about S0mL
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.

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

9. Place the plate under UV ight and measure the distence traveled by both the hesperidin
substrate solution and the enzyme 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 significantly. Ifsignificant 6pot has not developed repeat from Step 4 after
another hour.
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Attachment 3:

Sigma Quality Control Test Procedure for B-Glucosidase (EC 3.2,1.21):

Pringicle:
B-D-Glucoside + HyQ U2, 1y Giugose + an Aleohal
Conditions: T =37 C, pH = 5.0, Asqgum Light path = 1 cm
Method: Colgrimetric'

Reapents;

A 100 ™M Sodium Acetate Buffer, pH 5.0 at 37° C (Prepare 200 mL in deicnized water
using Sodium Acetat, Trihydrate, Sigma Prod. No. 5-8625. Adjust to pH 5.0t 37°C
with 1 M HCL)

B. 1 % (w/v) Salicin Substrate Solution (Salicin) (Prepare 50 mL in Reagent A using
Salicin, Sigma Prod. No. 8-0625). -

C. ~ B-Glucosidase Enzyme Solution
Immediately before use, prepare 2 solution centaining 1.2 -« 2.4 units/m¥ of B-
Glucosidase in cold deionized water.} ’

D. 16 mM Copper Sulfate, 1300 mM Sodium Sulfate, 226 wiM Sedium Carbonate, 190 mM
Sodium Bicarbonate, and 43 mM Sodium Potassium Tartrate Solution: (Copper Soln)
(Prepare 1 Itter in dezonized water using Cupric Sulfate Pentahydrate, Sigma Prod. No.
C-7631, Sodium Bicarbonate, Sigma Prod. No. S-8875, Sodium Sulfate, Anhydrous,
Sigma Prod. No. $-9627, Sodium Carbonate, Anhydrous, Sigra Prod. No. S-2127, and
Sodium Potassium Tartrate Tetrahydrate, Sigma Prod. No. 8-2377.%)

E. 40 mM Molybdic Acid, [9 mM Arsenic Acid, and 756 mM Sulfunc Acid Solution (Ars-
Mol Soln) (Prepare 1 liter in deionized water nsing Molybic Acid, Ammonium Salt
Tetrahydrate, Sigma Prod. No. M-0878, Arsemic Acid, Sodium Salt, Sigma Prod. No. A-
6756, and Sulfuric Acid, Sigma Prod. No. §-1526.%)

F. Glucose Standard Solution {Glucose)
(Use Glucose Standerd Solution, Sigma Stock No. 635-100.)




BASF Registration Document No. 97/5282
BASF Method D9611A - -

Pzpe 73

Pipette {in milliliters) the following reagents into suitable test tubes:

Test Blank
Reagent B (Salicin) 4.00 ’ 4.00
Equiibrate to 37° C. Then add:
Deionized Water e - 100
Reagent C (Enzyme) 1.00 - . m——

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

Immedizately transfer 1 mL of reaction mixture into 2 suitable container containing 1 mL
of Reagent D as indicated below and proceed with Somogy's method® of assaying
reducing sugars. Pipette (in millimeters) the following reagents into suitable containers:

Test Std.
Test~  Blank StdJ Sd2 Skl Stdd4  SudS  Blank
Test Solution 1.00 . - E ——————
Test Blank Soluhon —— 100, ———
Deiomzed Water — e 097 0.95 0.93 050 080 1.00
Reagent F (Glucose) —_— — 003 005 007 0.10 020 —_—-

Reagent D (Copper Soln) 1.00 1.00 1.00 L.00 1.00 .00 1.00 . LO0

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 Soln} 100 1.00 1.00 1.00 1.60 1.00 . 1.00 1.00

Shake or vortex until foaming stops and any precipitate present 1s dissolved. Then add:

Test  Blak Stdl Sd2 S3  Sid4  SidS  Blank

Deionized Water 10.00 1000 1000 1000 10.00 1000 1000 10.00

Mix and transfer to suitable cuvettes. Obtain the Agyynm for Test, Blank and Standards, using a
suitable spectrophotometer.
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Standard Curve: Tt T
DasioneStd = Agyonm  Std - AggonmBlank

Prepare a standard curve by plotting the D s.onm 0f the Standard versus the mmoles of glucose
liberated. ’ ’

Sample Determination: B
DyssgmmSample = Agygnm Test- AggonmIest Blank
Determine the mmoles of glucose liberated using the standand curve.

Units/mog enzyme = - i
(10) (1) (mg enzyme/RM)

Volume of Reaction Mix

10 =- ~Tirde of assay (in minutes) as per Unit Definition

i - Volume of enzyme assay used in Colorimetric
Determination )

Unit definition: - . - -
One unit will liberate 1.0 pmole of glucose from salicin per minute at pH 5.0 at irc.

In a 5.0 mL reaction mix, the final concentrations are 80 mM sodium acetate, 0.8 % (wiv) salicin
and 1.2 - 2.4 Units B-glucosidase.

Somegyi M., {1952} 1. Biol. Chem. 195, 19-23

Somogyi M., (1945}J. Biol. Chem. 160, 61-68 - M
Nelson N., (1944) 1. Biol. Chern. 153, 375-380, ) e

Notes: - s T . -
L. The methed of assaying for the presence of reducing sugars, described here, is that of -
Somogyi.
2. Sodium sulfate, Sodium Carbenate, and Sodium Potassium Tartrate are dissolved in

approximately 500 mL of deionized water. Cupric Sulfate is dissolved in approximately
100 mL of deionized water and slowly added to the above solution to avoid precipitation.
Sodium Bicarbonete is dissolved first in deionized water and then added to the above
solution . Dilute the solution to 1 liter. If a precipitate forms, it should be removed by
filtration prior to use. Store in an amber bottle and avoid exposure to direct sunhight.
Store at room temperature.
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3. Molybdic Acid is dissolved in approximately 300 mL of deionized water. Add Sulfuric
Acid slowly. Caution this is an exothermic reaction! A solution of arsenic acid is
dissolved in approximately 300 mL of dejonized water and is added to the above
solution. The solution is diluted to 2 total volume of 1 liter and incubated at 37° C for 48
- 72 hours. [fa precipitate forms, it should be removed by filtration prior to use. Store
in an amber bottle and avoid exposure to direct sunlight. The solution expires six
months after preparation. Store at room temperature in an exhaust hood.

4, All products and stock numbers, unless otherwise indicated, are Sigma product and stock
numbers.
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Afttachment 4:
Qualitative Assay of B-Glucosidase Activity by TLC

Purpose: To determine activity of B-Glucosidase by TLC usmg the substrate Salicin
and a normal phase solvent system.

Pringipal: The enzyme B-Glucosidase will liberate 1.0 umele of reducing sugar, as
glucose, ffom Salicin per minute at pH 5.0 at 37°C.

Test Substances: . . . - -
B-Glucosidase Enzyme Sigma Cat.-No.: G-0395
or B-Glucosidase Enzyme Serva Cat.-No: 22830 -
Equipment Used:
Eppendorf Pipettors 100pL and 1mL sizes
Drurnmend Micropipet 25 and 50 pL .
Scintillation vials, 20mL
Shaking water bath
TLC developing chamber
‘Whatman Silica Gel 604 KSF TLC Plates
100mL volumetric flasks
Chemicals:
Distilled, Deionized water (H;O) L.
Methanol J.T. Baker or equivalent
Ethyl Acetate I.T. Beker or equivalent
Acetic Acid J.T. Baker or cquivalent
Sodium Acetate Trihydrate J.T. Baker or equivalent
Salicin Substrate (FW=286) Sigma Cat.-No.: 5-0625
Reagents;

0.2 M Acetic 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 NaOAc-3H,0 (or 1.6 g NaOAc)
in water in a 100mL volumetric flask an dilute 1o volume with water,
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Sodjum acetate buffer, pH 5.0: To a 100mL volumetric flagk add 14.8mL HOAe and 35.2mL
NaOAe. Dilute to volume with water, Check pH with pH meter. Make slight adjustments with
sodium hydroxide solution or acetic acid if needed.

‘1'L(:‘, Developing Sclution: Into a 100mL mixing cylinder add 80mL ethyl acctate, 15mL  _.
methanol, and SmL acetic acid. Stopper and mix,

P-Glucosidase Stock Solution (140 Unite/mL): In a 20mlL scintitlation vial dissolve 15mg B-
Glucosidase in 3ImL sodium acetate buffer pH 5.0. Sonicate to dissolve.

Salicin Substrate Stock Solution (140pumol/mE): In a 10mL scintillation vial dissolve 80mg
Salicin in 2mL sodivm ecetate buffer pH 5.0, Sonicate for 5-10 miniites,

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

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

3. Add a lmL ahquot of the B-Glucosidase 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 aftsr at least | hour and spot about 25mL
aliquot on the TLC plate. Return vial to water bath.

5. Repeat step 4 with a S0mL aliquet of the Salicin substrate stock solution.
6. Allow spots to dry completely.
7. Develop the plate in a TLC charmber pre-conditioned with the TLC developing solution,

8. After solvent front has been developed, pull the plate out of the developing chamber and
allow 1o dry in a ventilation hood. - .

9. Piace the plate under UV light and measure the distance traveled by both the Salicin
substrate solution and the 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 afier another
hour.




