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TO: Jay Ellenberger, Chief
. Acceleratad Reregistration Branch
. Special Review and Reregistration Division [H7508W]

and Cynthia Giles=-Parker, PM 22
Fungicide-Herbicide Branch
Regirtration Division [H7505¢C)

Attached is a review of residue chemistry data for magnitude of

the residue in citrus fruit and citrus processed commodities,
submitted by registrant Marck and Company, Inc., in response to
Phase 4 Review and as a completed study following a preliminary
report of overtolerance residues in accordance with FIFRA 6{a)(2)
guidelines. This information was reviewed by Acurex Corporation
under supervision of CBRS, HED. The data assessment has

undergone secondary review in the branch and has been revised to
reflect branch policies. -

! A copy of the review is being provided to RD
because of the potential for treatment at registered rates to
result in residues in excess of the existing tolerance.

Tha review cencluded that additional data are required before the
residue study and the processing study can be considered
acceptable. Even with the deficiencies identified, however, the
avajlable data indicate that treatment at registered rates may
result in residues in excess of the existing tolerance for citrus
fruit. The most straightforward resolution of the finding of
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over-tolerance residues would be for registrant to propose new
tolerances, toxicological considerations permitting, without
waiting for additional residue data but using conservative
assumptions to take into account the deficiencies identified in
the avajilable data.

If you need additional input please advise.

cc:Circ, Abbotts, RF, Thiabendazole List B3 File, SF, Acurex
RDI:FBSuhre:7/26/93:MSMetzger:?/Z&/ga:EZaQer:7/29/93
H?SOQC:CBII~RS:JAbbotts:CM—Z:RmBOSA:BUS-ﬁZBO:?/]O/QJ
BIA7\thiapend.l
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IENDAZOLE
(Chemical Coges 060101 & 060102)
{CBRS No, 11216; DP Barcode D186592)
PHASE 5 - REREGISTRATION REVIEW RESIDUE CHEMISTRY
Task 2B

BACKGRQUND

The Thiabendazole Phase 4 review dated 2/91 required data depicting residues of
thiabendazole and its regulated metabolites in or on citrus fruit following postharvest
treatments with thiabendazole as a dip followed by a wax application, both al concentrations
of 5000 ppm. Dat2 were also required depicting residues of thiabendazole and its regulated
metabolites in citrus commodities processed from oranges and grapefruit bearing measurable
weathered residues. CBRS tentative] ¥ approved a citrus postharvest protocol, provided that
the specified application rates reflected a x maximum use (CBRS 6781, 7/11/90,

C.L. Olinger), and also tentatively approved that the treated citrus samples be analvzed for
resilues of thiabendazole PEL s¢, pending the outcome of plant metabolism studies (CBRS
8181, 7/16/91, T.L. Olinger). Plant metabolism requirements were recently fulfilled, and
the degradate benzimidazole (BNZ) and its conjugates were identified as additional residues
of toxicological concern (CBRS 8192, 3/11/92, L. Cheng).

Merck & Co. Inc. (1992: MRID 42315701; reviewed by CBRS 10168, 7/27/92,

C.L. Olinger) submitted preliminary (unaudited) residue data for citrus as 6(a)(2) because
overtolerance residues were found, and indicated that a completed study would be
forthcoming. The audited study (1992; MRID 42568001) has now been submitted, depicting
residues of thiabendazole per se in or on citrus fruit and processed commodities, These data
are reviewed here to determine their adequacy in fulfilling residue chemistry data
requirements. The Conclusions and Recommendations stated in this review pertain only to
thiabendazole residues in or on citrus and processed citrus commodities.

The nature of the residue in plants and animals is adequately understood. The residues of
concern in plants are thiabendazole, BNZ, and BNZ conjugates (CBRS 8192, 3/11/92,

L. Cheng). The residues of concern in animals are thiabendazole, 5-OH thiabendazole (free
and conjugates}, and BNZ (Memo, 2/14/92, L. Cheng). Methods are available for
determining residues of thiabendazole IEI 5€ in or on plant commodities and are listed in
PAM, Vol. II, as Methods 1, A, B, and C. A method is available for determining residues
of thiabendazole and S-OH-thiabendazole in milk, and is listed in PAM, Vol. I1, as

Method D.
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Thiabendazole . Benzimidazole (BN 2)

Tolerances for residues of thiabendazole (2-(4-thiazotyl)benzimidazole) in or on raw and
processed plant commodities are currently expressed in terms of thiabendazole per se {40
CFR §180.242(a), §185.5550, and §186.5550(a)], and tolerances in amimal commodities are
expressed in lerms of the combined residues of thiabendazole and its metabolite, 3-hydroxy-.
thiabendazole, {40 CFR §180.242(h)). The HED Metabolism Committee has concluded that
the tolerance expression for animal commodities should include thiabendazole, S-OH
thiabendazole (free and conjugates), and BNZ (Memo, 2/14/92, L, Cheng).

U.S. tolerance and Codex MRLs (CXL) for residues of thiabendazole per s¢ in or on citrus
fruit are currently identical (10 ppm). The U.S. tolerance definition is also currently
compatible with the corresponding Codex MRL. However, if the U.S. 10lerance expression
is expanded to include residues of BNZ and its conjugates, then the U.S. and Codex MRL
definitions will no longer be compatible. In addition, the registrant has stated its intent to
Propose a higher tolerance for citrus fruit; if a higher tolerance is approved. then the U.S.
tolerance and the Codex MRL will no longer be compatible.

CONCLUSIONS

la.  The submitted data indicate that method §.A.P. 500-C-042 is adequate for
determining residues of thiabendazole PeL s¢ in or on whole citrus fruits, and that
method S.A.P. 500-C-043 is acceptable for determining residues of thiabendazole in
Or on citrus processed commaodities,

tb.  Data collection and tolerance enforcement methodology capable of quantifying BNZ,
and its conjugates must be developed. Methods proposed for enforcement must
undergo independent laboratory validation prior to being submitted for EPA lab
validation.

2a.  The submitted storage stability data indicate that residues. of thiabeadazole PEr se are
stable for at least 9 months in or on citrus fruit, oil, molasses, and peel/pulp stored at
=26 °C.
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6a,

Adequale storage stability data have been submitted for residues of thabendasole e
i€ [0 support the current processing data.

Storage stability data for residues of BN Z are required, reflecting the maximum
storage intervals and storage conditions of treated samples,

In sequential treatments of citrus Fruit post-harvest by dip and wax, the target rate for
the dip represented approximately Ix the maximum registered rate, and the target rate
for the wax application represented approximarely 2.3x the maximum regisiered rate.
Submuitted data indicate that registered use may result in residues in excess of the
current lolerance for thiabendazole per s¢ (10 ppm) in or on citrus fruit. Registrant
has stated he intent to Propose a tolerance of 20 ppm.

Several potential deficiencies in the current sindy tor post-harvest treatment of citrus
have been identified which require further explanation,  The regisirant must submit:

i) the results of all pre- and post-test analyses of the test formulations ( inciuding dates
of each analysis and identitication of each formulation sample analyzed), an
explanation of the decreased percentage ai found in returned formulation and
summarized in the current submission (the level of ai in the returned samples was as
low as 0.16x the expected level for maximum registered use), and a discussion of the
possible impact on the field test resulis of the decreased percent ai:

ii) the results of all analyses of treated samples that were performed during the course
of the study that are not included in the current submission, These dala may be
summarized in a tabular format, but should also include the assay tables for each

analysis;

i1} an explanation of the correction mechanism (if any) applied to the residues or
apparent residues of thiabendazole found in or on each treated or control sample
reported in MRIDs 42315701 and 42568001 ; and :

iv) a justification of why it was nor necer "~ aralyze a fortified sample
concurrenily with cach analytical set of waico «~./or control samples to demonstrate
adequate method recovery for all sample sets.

After adequate methodology is developed that is capable of detecting BNZ and
conjugates, residue data are required depicting residues of BNZ and its conjugates in
or on citrus fruit following treatments at 1x the maximum or intended iavel rates.

After adeguate methodology is developed that is capable of detecting BNZ and
conjugates, residue data are required depicting resicues of BNZ and its conjugates in
or on citrus fruit and processed commodities following treatments at Ix the maximum
or intended label rates, if detectable residues are found in or on the RAC, or at

3
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craggerated rates sufficient o produce measurable Fesidues 1t nondetectable residues
are found in or on the RAC al the Ix rate,

6b.  Datz submitted in MRID 42568001 indicate that residues of thiubendazole per w
concentrated up to 1.6x in dried pulp, and 2.7x in 0il. These concentralion tactors
may change when all daia have been submitted for the current study, and when
residues of BNZ and its conjugates are taken into dceount.  Data are needed
determining the potential for concentration of BNZ and its conjugates in citrus
processed commodities, Appropriate levels for wod/teed additive olerances will be
deternvined alter (i) all outstanding data for residues of thiabendazole, BNZ. and 3NZ
confugates have been received, and (ii) an appropridte tolerance level for citrus fruins
has been determined, '

RECOMMENDATIONS

Registrant must exptain whether all the deficiencies identified in Conclusions 3 and 4 could
be resolved without a new citrus residue study.  Additional data are required on residues in
or on citrus fruit and processed commodities 10 resolve Conclusions S, 6a, and 6h.

Even with the deficiencies identified above, available data indicate that treatment at
registered rates may lead to residues which excesd the existing tolerance for cutrus fruir of
residues of parent thiabendazole only at 10 ppm. The data in the completed study therefore
support the preliminary report under FIFRA 6(a)(2) guidehnes of over-tolerance residues
(CBRS 10168, 7/27/92, C.L. Olinger). The most straightforward resolution would be for
registrant 10 propose new tolerances, loxicological considerations permitting, without waiting
for additional residue data but using conservative assumptions to take into account the
deficiencies identified in the available data. Because residues of parent thiabendazole
concentrate in citrus processed commodities (Conclusion 6b}, revised feed additive tolerances

may also be necessary.
DETAILED CONSIDERATIONS
tipn iremen

Phase 4 Review (2/21/91, C.L. Olinger) required data on the nature of the residue in plants,
and residue data from field trials and processing studies in citrus. Dala were required
depicting residues of thiabendazole and regulated metabolites in or on citrus fruits,
Thiabendazole must be applied post-harvest twice as a dip and a wax at a solution
concentration of 5000 ppm for the dip and wax. Phase 4 Review referred to previous review
of a protocol (DEB 6781, 7/11/90, C.L. Olinger) for these studies which approved the states
for field trials: mandarin, Valencia and navel oranges in FL and navel and Valencia oranges,
grapefruit, and lemons :n CA. A processing study was required for oranges and grapefruit.
The fruit bearing detectzble residues of parent and regulated metabolites should be processed
into wet and dry pulp, oil, molasses, and Juice to determine residue concemtration factors.
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.~ subsequent review concluded that pending review of metbolism studies, determination for
parent thiabendazole only would be required when citrus and pome fruits were analyzed for
magnitude of the residue from post-harvest treatment (CBRS 8181, 7716/91, C.L, Olinger).
Review of plant metabolism swdies recommended that the residues of concern in plants were
thiabendazole and benzim;dazole (BNZ) and its conjugates; registrant was required to
develop a method capable of measuring conjugates of BNZ (CBRS 8192, 3/11/92, L.
Cheng). Residue data on apples and pears from post-harvest treatment have been submitted
and reviewed; additional data on residues of BNZ and conjugates were required after
adequate methodology has been developed (CBRS 10954, 4/15/93, R.B. Perfetti).

Residue Analytical Methods

Merck & Co. Inc, (1992; MRID 42568001) submitted analytical method descriptions for
determining the residues of thiabendazole BEL 5 in or on citrus fruits and processed
commodities. Thiabendazole residues were determined using Merck Standard Assay

- Procedures S.A.P. 500-C-042 (whole fruit) or S.A.P. 500-C-043 (processed fractions).
These methods are modifications of Method [ in PAM Vol Il, which has successfully
undergone Agency validation, Briefly, residues are extracted into EtOAc, washed with 2N
NaOH and NaCl saturated water, partitioned into an aqueous acidic phase (0.1 N HCl), and
repartitioned into EtOAc using 2N NaOH. 2N NaOAc, and NaCl. The residues are then
partitioned into an aqueous acidic phdse (0.1 N HCIj, and the acid layer is analyzed
spectrofluorometrically for thiaber.dazole using an excitation wavelengih of ~ 305 nm and an
emission wavelength of ~ 360 nm.

For method validation, samples of grapefruit and grapefruit processed fractions were fortified
with thiabendazole; fortification levels and method recoveries of thiabendazole are shown in
Table 1. The registrant reported that the limits of quantitation (LOQ) are 0.04 ppm (whole
fruit), 0.2 ppm (oil), 0.0 ppm (juice), 0.2 ppm (molasses), and 0.5 ppm (dry pulp). Sample
calculations and standard fluorescence spectra were provided. As noted in Table |1,
recoveries > 120% were obtained from whole fruit samples fortified with thiabendazole at
levels <0.2 ppm; for purposes of this review, (.2 ppm is taken to0 be the demonstrated LOQ
for whole citrus fruit.

Concurrent method recoveries from Storage stability analyses were 78-101 % from three
grapefruit samples fortified at 0.5 ppm with thiabendazole, and were 86-112% from three
samples each of grapefruit oil, molasses, and dry peel/pulp fortifisd at 2 ppm with
thiabendazole (Table 2).




with thiabendazole.

Method: Apparent residues in

. Table I. Method validation recoveries from citrus fruit and processed fractions fortified

- Matrix $.A.P. l:::::;ﬁ(m::;\ % Recovery' or on control samples LO? fo r
500-C- evel {pp (No. of sumples) fratnx
Whole - 042 0.04 132, 136° <0.04-0.04 0.2¢
grapefruit 0.1 127, 127 (6)
0.2 106, 96
04 &1, 97
0.67 101, {04
1 86, 92
2 96, 99
4 &8, 91
10 87,80 .
- 0.04 102, 110
0.1 103, 100
oil -043 0.2 108, 106 <Q.2 0.2
0.8 94, 77 (2)
4 106, 99 .
10 94, 103
juice 043 0.05 96,94 - <0.08 0.05
' 0.t 91, 96 (2)
0.33 99, 95
. molasses <043 0.1 86,93 <0.2 0.2
‘ 0.2 91, 91 © ()
0.5 88, 38
0.8 71, T
b 80, 91
. 80, 90
dry pulp 043 0.1 89, 107 <0.5 0.5
0.25 110, 124 (4)
0.5 85. 108
1 82, 87
25 91, 9!
io 100, 95

25 92, 85

*Recoveries from duplicate injections of a stngle control sample fortified at exch level. "The registrant
speculated that these samples might have been contaminaied. “The registrant reported the limit of quantitation
(LOQ) for grapefruit to be 0.04 Ppm; however, for purposes of this review, the demonstrated LOQ is taken to
be 0.2 ppm, the lowest fortification level for which acceptable recoveries were obtained,
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Conclusion la: The submitted data indicate that method S.A.P. 500-C-042 is adequate for
determining residues of thiabendazole 2€r 5¢ in or on whole citrus fruits, and that method
S.A.P. 500-C-(43 is acceptable for determining residues of thiabendazole in or on citrus
processed commodities.

Conclusion 1b: Data collection and tolerance enforcement methodology capable ¢
quantifying BNZ and its conjugates must be developed. Methods proposed for enforcement
must undergo independent laboratory validation prior to being submitted for EPA lab
validation.

ili

Merck & Co. Inc. (1992; MRID 42568001) submitted data depicting the storage stahility of
thiabendazole in or on citrus and citrus processed commodities. Control samples of
grapefruit and grapefruit oil, molasses, and peel/pulp were fortified with thiabendazole at 0.5
ppm (whole fruit) and 2 ppm (oil, molasses, and peel/pulp) and stored at -26 °C for up to

9 months (273 days). Recoveries of thiabendazole from stored and freshly fortified samples
are shown in Table 2.

These data indicate that residues of thiabendazole REr S¢ are stable for at least 9 months in or
on citrus fruit, oil, molasses, and peel/pulp stored at -26 °C. For the current residue
studies, citrus fruits were stored at 4°C for §5-7 days prior to processing, and the processed
samples were stored frozen for 144-155 days from the time of processing until analysis.
Whole fruit samples were stored frozen for 47-392 days from treatment until analysis.
Adequate storage stability data have been submitied for residues of thiabendazole per se to
support the current processing data; however, additional data are required for residues of
BNZ and BNZ conjugates.

“Conclusion 2a: The submitted storage stability data indicate that residues of thiabendazole
I Sc are stable for at least 9 months in or on citrus fruit, oil, molasses, and peel/pulp
stored at -26 °C.

Conclusion 2b: Adequate storage stability data have been submitted for residues of
thiabendazole pet se to support the current processing data.

Conclusion 2c: Storage stability data for residues of BNZ are required, reflecting the
maximum storage intervals and storage conditions of treated samples.
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Table 2. Storage stability of thiabendazole Rer se in or on whole citrus fruit and
processed commodities.

% Recoveries'

Fortification {toruge intarval

Commodity level {ppm) (months) Stored Fresh
_ sampley fortification
Whole grapefruit 0.5 0 78, 89 78, 81
3 91, 95 94, 100
9 91, 100 58, 101
oil 2 o 101, 98 91, 89
3 96, 95 90, 105
] 100, 108 106, 109
molasses 2 ) 89, 95 88, 95
3 86, 90 90, 85
9 87. 8% 92, 86
dry peel/pulp 2 0 96. 96 94, 98
' 3 98, 102 102, 112
9 81, 90 88, 94

‘Recoveries from duplicate injections of one stored and one freshly fortified sample per interval per commodity,
corrected for apparent residues in or on control sumples. Apparent restdues in or on coniral samples were
nondetectable { < matrix LOQ) for all controls (wne per commodity per storage interval).

Citrus fruits. A tolerance of 10 PPm has been established for residues of thiabendazole in or
on citrus {40 CFR §180.242(a)). CBRS has recommended that the tolerance definition for
plants be expanded to inclqde residues of BNZ and its conjugates.

A LUIS report dated 1/22/91 and a REFS search dated 3/30/93 identified 20 end-use
products currently registered to 6 companies for postharvest uses on citrus [4 WP
formulations (wax, spray, flood, and drench applications): § FIC formulations (wax, spray,
flood, and dip applications); 8 RTU/L formulations (wax applications), and 3 SC/L
formulations (wax, spray, flood, and dip applications)]. Merck & Co. Inc. currently has no
end-use products registered for postharvest application to citrus, but manufactures the only
thiabendazole FI (98.5%: EPA Reg. No. 618-67). Current end-use labels specify a
maximum concentration of thiabendazole in treatment solutions at 5000 ppm delivered at a )
rate of application of 1 gallon per 8-10,000 pounds of citrus fruit or at an unspecified
rate/duration (CBRS 7776, $/9/91, B. Cropp-Kohlligian). The registrant's protocol specified
(CBRS 6781, 7/11/90, C. Olinger), and the current submission reflects, sequential dip and
wax applications at rates of 5000 ppm solution (dip) and i gal S000 ppm wax
suspension/3500 Ib fruit. '
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Merck & Co. Inc. (1992; MRID 42568001) submitted data from 12 tests conducted in CA(4)
and FL(8) depicting the residues of thiabendazole per se in or on citrus fruit (grapefruit,
lemons, and oranges) following postharvest treatments. For eight tests, freshly harvested
fruit were dipped for 3 minutes in an approximately 5000 ppm aqueous solution {prepared
using a 5% FIC formulation (EPA Reg. No. 8764-42)], and were air dried. The same (7
tests) or the niext day (5 tests) an approximately 5000 ppm agueous wax suspension {prepared
by adding 0.695 oz ai (98.5% FI: EPA Reg. No. 618-67) to | gal wax] was then misted or
dripped onto the fruit at a rate of | gal wax per 3500 lbs of fruit, using commercial
equipment. The registrant stated that these were the target rates, and implied that these rates
are being supported as the intended 1x maximum; they are 1x the current maximum dip
application rate, and approximately 2.3x the current maximum wax application rate (1 gal
5000 ppm suspension/8000 Ib fruit). Four FL tests were repeated due to erroneous wax
applications at 1.4-3.4 gai S000 ppm suspension/3500 Ib fruit. We note that the registrant
summarized application rates in terms of ppm alone, reporting that the wax applications were
7,050-17,100 ppm for the erroneous tests, However, the field cooperators’ reports show that
the wax suspensions were Prepared at approximately the target rate of 5000 ppm, and that it
was gal/Ib fruit that varied, Data from all 12 tests are presented here: the higher wax
application rates did not result in higher thiabendazole residue values. A composite sampie
from each test was frozen following the wax treatment and stored at approximately -26 °C
for 47-392 days prior to analysis using method S.A.P, 500-C-042, )

Residues of thiabendazole per s¢ found in or on whole grapefruit, lemons, and oranges ate
shown in Table 3. Overtolerance residues of 10.35-17.06 ppm were found in or on oranges
or grapefruit from three of the FL 1ests receiving the target dip and wax applications, and
overtolerance residues of 11,80, 1].97 ppm (duplicate injections) were found in orona
grapefruit sample from one FL test that received an elevated wax application (1.4 gal/3500 Ib
fruit). Residues were 1.22-9.55 Ppm in or on the grapefruit, lemons. or oranges from the
remaining eight tests. Apparent residues of thiabendazole were not detected at levels above
the matrix LOQ (0.2 ppm) in or on the 12 control samples.

Muitiple analyses were conducted for several sampies. We note that the unaudited data wable
(MRID 42315701, reviewed by CBRS 10168, 7/27/92, 7/27/92)1992) reported residues for
several sample analyses thai were not reported in the current submission (MRID 42568001),
and that several sample analyses were currently reported that did not appear on the previous
submission. For example, MRID 42315701 included an analysis of sample number 640 (FL)
that showed residues of 28.56 and 5.37 ppm from duplicate injections, with the comment that
this sample was an outlier. This analysis was not included in the current submission. All
relevant data should be submitted so that the Agency-may draw its own conclusions.

We note that certain discrepancies between residue levels reported in the unaudited data table
(CBRS 10168, 7/27/92, C.L. Olinger, MRID 42315701} and the residue levels currently
reported for the same sample analyses indicate that some correction factor was applied to
some analytical results. However, neither the unaudited data table nor the current
submission reported what (if any) residue correction mechanism was employed.
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Table 3. Residues of thiabendazole PEL 5€ m or on citrus fruit following postharvest dip and wax treatments,
- Residues of thishendazols
Test number Co ity ttype) Application method* and rale Treated sample per s (ppm)° Treated sample
(state) mmadity ttype number storage interval (days)
Dip (ppm)  Wax (gal/3500 Ib fruit)® Treated samples?

" IM9 (CA) Oranges (Navel) 5000 1 661 1.78, 1.76¢ 202
3050 (CA) Oranges (Valencia) 5000 l 662 1.22, .22 76
3051 (CA)  Grapefruit (Pink) 4999 [ 157 2.85.2.87 i85
3052(CA)  Lemons (Lisbon) 4994 1 65 5.06, 5.39 187
3053 (FLy Oranges (Mandarin) 5000 3.4 638 3.33, 2.99 153

. 638 3.06, 3.06 154

. 638 ©3.22,3.41 20

305¢ (FLy Ovanges (Navel) 5000 1.9 640 4.89, 4.96 154
640 6.75. 6.41 260

3055 (FLy Oranges (Valencia) 5000 ‘1.5 642 5.19, 5.06 47
642 5.44,5.78 153

3056 (FLYy Grapefruit (Marsh) 5000 14 143 6.17. 6.80 161
143 593, 599 53

143 5.46, 6.36 54

167 9.95,9.74 30

167 1197, 1).80 n

167 9.04, 9.68 392

167 9.28, 9.78 m

167 9.15, 8.9} 377

Continued 10
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Table 3. Continued

Commadity {type)

e T

Test number Application method* snd rate

(state)

Dip (ppm)  Wax (gal/3500 Ip fruit)®

Treated sample

storage interval (days)

3071 (FLy Orafiges (Valencia) 5000

L9ET

3072 (FLy Grapefruit (Marsh) ) 5000

3073 (FLr Oranges (Navel) 5000

B.15,3.53
891,955

6.55, 5.55
10.35, 9.83
6.99, 7.2]
7.36, 7.78

14.51, 14.87
17.06, 16.56
12.05, 12.30
15.97, 16.36

10.69, 10.8¢

g2 S588 yysy

83
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No data were reported for method recoveries from spiked samples run concurrently with
treated and/or control samples from the field Or processing tests. In addition, residue sample
analytical sets did not consistently include both controf and treated samples. The registrant is
advised that all future data submissions should include treated, control, and concurrent
method recovery samples in all 1ssidue analytical sample sets, Data should be reported
uncorrected, and may be accompanied by data corrected for apparent residues in or on
contro! samples and for same-day recovery, provided the correction factor is clearly
explained and consistently applied.

Geographic representation is adequate. The test states of FL(84%) and CA(15%) accounted -
for approximately 99% of the orange, 95% of the grapefruit, and 78% of the lemon
production in the U.S. in 1990-9( (Agricultural Statistics 1991, p. 189).

Residues of thiabendazole per se in or on citrus exceeded the established 10 ppm tolerance
for in or on oranges and grapefruit following a postharvest dip and sequential wax
application of thiabendazole at the target rates of 5000 ppm for the dip and 1 gal 5000 ppm
suspension/3500 Ib fruit for the wax. The registrant has stated the intent to propose an
increased tolerance of 20 ppm for citrus fruits.

Conclusion 3: In sequential treatments of citrus fruit post-harvest by dip and wax, the targel
rate for the dip represented approximately 1x the maximum registered rate, and the larget
rate for the wax application represented approximately 2.3x the maximum registered rate,
Submitted data indicate that registered use may result in residues in excess of ti.e current
tolerance for thiabendazole pet s¢ (10 ppm) in or on citrus fruit. Registrant has siated the
intent to propose a tolerance of 20 ppm.

Conclusion 4: Several potential deficiencies in the current study for post-harvest treatment of
citrus have been identified which require further explanation. The registrant must submit:

i) the results of all pre- and post-test analyses of the test formulations (including dates of
each analysis and identification of each formulation sample analyzed), an explanation of the
decreased percentage ai found in returned formulation and summarized in the current
submission (the level of ai in the returned samples was as low as 0. 16x the expected level for
maximum registered use), and a discussion of the possible impact on the field test results of
the decreased percent ai: .

i) the results of all analyses of treated samples that were performed during the course of the
study that are not included in the current submission. These data may be summarized in a
tabular format, but should also include the assay tables for each analysis; :

iii) an explanation of the correction mechanism (if any) applied to the residues or apparent
residues of thiabendazole found in or on each treated or control sample reported in MRIDs
42315701 and 42568001: and
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iv} a justification of why it was not Necessary to analyze a fortified sample concurrently with
cach analytical set of treated and/or control samples 10 demonstrate adequate method
recovery for all sample sets.

Conclusion 5: After adequate methodology is developed that is capable of detecting BNZ
and conjugates, residue data are required depicting residues of BNZ and its conjugates in or
on citrus fruit following treatments at 1x the maximum or intended label rates. '

Recommendations: Registrant must explain whether all the deficier jes identified in
Conclusions 3 and 4 could be resolved without a new citrus residue study. Additional data
are required on residues in or or citrus fruit to resolve Conclusion 5.

Even with the deficiencies identified above, 2-ailable data indicate that treatment at
registered rates may lead 1o residues which exceed the existing tolerance for citrus fruit of
residues of parent thiabendazole only at 10 ppm. The data in the completed study therefore
support the preliminary report under FIFRA 6(a)(2) guidelines of over-tolerance residues
(CBRS 10168, 7/27/92, C.L. Olinger). The most straightforward solution would be for
registrant to propose riew tolerances, taxicological considerations permitting, without waiting
for additional residue data but using conservative assumptions to address the deficiencies
identified in the available dala. Because residues of parent thiabendazole concentratz in
citrus processed commodities (see below), revised feed additive tolerances may aiso be

necessary.
" Magnitude of the Residue in I Foods/Feed

i ities. Tolerances of 20 ppm and 35 ppm have been established for
residues of thiabendazole per se in or on citrus molasses and dried citrus pulp, respectively

[40 CFR §186.5550(a)). CBRS has recommended that the tolerance detiniiion in plants be
expanded to included residues of BNZ and its conjugates, _

Merck & Co. Inc. submitted data (1992: MRID 42568001) from 2 tests coaducted in FL
depicting residues of thiabendazole eI 5¢ in or on oranges and grapefruit and their processed
commodities. Thiabendazole was applied as a postharvest dip (5000 ppm) and allowed 10
dry, and a second application was made as an aqueous wax (1.4-1.5 gal 5000 ppm
suspension/3500 Ib fruit) using commerciat equipment. These rales are Ix the current
maximum rate for the dip and 3.2-3.4x the current maximum rate for the wax. Following
the wax application, a composite sample of fruits from each test was stored at 4 °C for 5-7
days prior to processing into juice, wet and dry pulp, oil, and molasses using simulated
commercial processes. Processed samples were stored al approximately -26 °C for 144-15%
days prior to analysis. Residues of thiabendazole REI 5¢ in or on whole citrus, citrus Juice,
wet and dry pulp, oil, and molasses were determined using the methods S.A.P. 500-C-042
(whole fruit) and S.A.P. 500-C-043 (processed fractions).
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Average residues of thiabendazole found in or on treated and control fractions are shown in
Table 4. The registrant stated that the control and treated whole washed fruit samples from
test 3057 were inverted; the sample labeled as treated bore nondetectable residues (<0.2
Ppm), whereas the sample labeled as control bore average residues of | .1 ppm. Residues
were nondetectable (< matrix LOQ) in or on the remaining whole fruit, juice, and pulp
control samples, and were <0.2-0.32 Ppm in or on the molasses and <0.2-0.58 ppm in or
on the oil contro! samples of grapefruit and oranges,

Concentration factors for residues of thiabendazole per sc are also calculated in Table 4.

The grapefruit and Orange treated RAC samples analyzed for the processing portion of the
study, and used by the registrant to calculate concentration factors, were washed as part of
the processing procedure. Using washed RAC samples to calculate concentration factors for
processed fractions exaggerates the residue concentration factors. The RAC samples used by
the reviewer to calculate concentration factors in Table 4 are those that were analyzed for the
magnitude of residue portion of the submission, from the tests that yielded the processing
subsamples, :

Conclusion 6a: Afier adequate methodology is developed that is capabie of detecting BNZ

and conjugates, residue data are required depicting residues of BNZ and N> conjugates in or - .
on citrus fruit and processed commodities following treatments at Ix the maximum or

intended label rates, if detectable residues are found in or on the RAC, or at exaggerated

rates sufficient to produce measurable residues if nondetectable residues are found in or on

the RAC at the Ix rate. ) -

Conclusion 6b: Data submitted in MRID 42568001 indicate that residues of thiabendazole
PEI 3¢ concentrated up to 1.6x in dried pulp, and 2.7x in oil, These Concentration faciors
may change when ail data have been submitted for the current study, and when residues of
BNZ and its conjugates are taken into account. Data are needed determining the potentiaj for
concentration of BNZ and its conjugates in citrus processed commodi.ies. Appropriate leveis
for food/feed additive tolerances wil! Le determined after (i) all outstanding data for residues
of thiabendazole, BNZ, and BNZ conjugates have been received, and {11) an appropriate

" tolerance level for citrus fruits has been determined.

Recommendation: Additional data are required on residues in citrus processed commodities
to resolve Conclusions 6a and 6b.
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Table 4. Concentration of residues of thiabendazole per se in or on citrus procesied commodities following postharvest dip
and wax treatments :

e

— —r———
N Residues of tuabendszole pef s
| Application method and rate* Treated (average ppmy* Preliminary  Treated sample
Test number Commodity ) , sample concentration storuge intervai
Dip Wax" aumber  Trested samplest Control samples factor (daysy*
(ppm)  (ga)/3500 Ib fruit) {No. of samples) (No. of samples)
3085 Oranges (RAC sampley 5000 1.5 642 5.7 (» <0.2 (3) - 47, 15
:.“.Q Oranges (washed) 654 1.15(2) <0.2:*(3) - 148, 365
- 3057 Orange juice 649 . 0.07 (1) <0.05 (4) - 147
{processing)
Orange molasses 650 5.33(5) <0.2:0.32 (4) Ix 148
Onange oil . 651 14.23 (1) <0.2-0.58 (2) 2% 143
Orange finishers pulp 652 . - 0.16 (1) <0.5 {4) - 147
Orange dry pulp 653 8.65 (1) <0.5(2) 1.6x 148
3056  Grapefruit (RAC samphkey 5000 1.4 143, 167  3.56(8) <0.2 (2) - 53-392
:”DD Grapefruit (washed) 44 1.56 (1) <0.2 (3) - 154
3058 Grapefruit juice 145 0.06 (1) <0.05 (3} - 144
{processiny) )
Grapefruit molasses 146 9.15 ¢ <0.2-0.21 (3) 1.1x 154
Grapefnat oil 147 14.19 (2) <0.2-0.22 (2) L7x 154
Grapefruit finishers pulp 148 0.15 (2) <0.5 (3) -- 147, 155

<0.5 (2)

Grapefruit dry pulp 49 12.46 (1)
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Citations for the MRID documents referenced in this review are presented below,
Submissions reviewed in this document are indicated by shaded type.

42315701 Sheehy, P, (1992) Letter Sent 10 OPP dated May 5, 1992: Thiabendazole
Residue Data--Citrus [Unaudited interim residue data]. Prepared by Merck,
Sharpe & Dohme. § p.

42568001 . Norton, 1. Armstrong, T. (1992) Determination of the Magnitude of the
Residues of the Fungicide Thiabendazole in Citrus Treated with a Dip and
Wax Treatment: Lab Project Number: 93064: 001-90-3049R:;
- SARS-90-CA-34. Unpublished study prepared by Merck Research Labs, 9
vclumes, 1959 p,

Agency Memorar.ja

CBRS No. 6781 -
Subject; Thiabendazole Post-Harvest Treatment Protocols; I.D. No. 60101.
From: C. Olinger

To: F. Rubis

Due: Wil BEST COPY AVAILABLE

. CBRS No. 7776

Subject: Thiabendazole Post Harvest use on Citrus. Amended registration for Decco
Sait No. 19. ‘

From:; B. Cropp-Kohlligian

To: S. Lewis

Dated: 5/9/91

MRID(s): none
CBRS No. 8]81

Subject: Thiabendazole: Time Extension Request and Magnitude of Residue for Post-
Harvest Treatments Inquiry.

From: C. Olinger

To: F. Rubis

Dated: 7/16/91

MRID(s):  none




CBRS No.
Subject:

From:
To:
Dated:
MRID(s):

CBRS Nos.

Subject:
From:
To:
Dated:
MRID(s):

CBRS No,
Subject:

From:
To:
Dated:
MRID(s):

CBRS No.
Subject:
From:

To:

Datad:
MRID(s):

8192
Thiabendazole Phase V Review. Membolism Studies: Wheat, Soybean, and
Sugar Beet.

L. Cheng

F. Rubis

3/11/92

41872901, -0?, and -03

8930, 8710
Thiabendazole. Phase V Review. Goat and Poultry Metabolism Studies,
L. Cheng _

F. Rubis

3/2/92

42057901, 42011701

None

Thiabendazole Livestock (Goat and Poultry) Metabolism, The Metabolism
Committee Meeting Held on February 12, 1992,

L. Cheng ‘

The Metabolism Committee, HED

2/14/92 =

None

10954

Response 10 the Thiabendazole Phase IV Review: Residue Chemistry Data.
R.B. Perfetti

F. Rubis

4/15/93

42515801, 42515802

1?7

1369 A




