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SUBJECT: Science Review of @ New Analvtical Method and a Residue Study for
EthylBloc™ (EPA Reg. No. 071297-1) Containing 0.14% [-Methylcvclopropene
(Chemical No. 224459) in Support ot a Tolerance Exemption Petition {Petition
No. 0F06144); an Existing EUP (EPA Reg. No. 71297-EUP-1); and Agrofresh
nc./Rohm & Haas Response to the Agency Memorandum from R. S. Jones to D.
Henmhend {Dated 02/15/2001). DP Barcode D273531; Case No. 063215;
Submission No. §594166; MRID Unassi’gm\d.
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Biochemical Pesticides Branch —
Biopesticides & Pollution Prevention Division (7511C)
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THRU: Freshteh Toghrol, Ph.D., Senior Scientist *o .- /- /- g v b o
Biochemical Pesticides Branch e s/ 5/’/
Biopesticides & Poliution Prevention Division (7511C)

TO: Driss Benmhend, Regulatory Action Leader
Biochemical Pesticides Branch
Biopesticides & Poilution Prevention Diviston (751 1C)

ACTION REQUESTED

[n response to a request for additional data (see Memorandum from R. S. Jones ta D.
Benmhend, dated 2/15/2001), AgroFresh, Inc. [formerly BioTechnologies for Horticulture, Inc
(BTH. Inc.. 4 subsidiary of Rohm and Haas Company)] has submitted a new radioisotope
anatytical method for the determination of C'-1-methylcyciopropene (C"-1-MCP) residues in
apples (MRID Not Assigned). In addition, the registrant provided magnitude of the residue data
for apples treated with C'-1-MCP using the aforementioned radioisotope analytical method.
This new anuivtical method and the accompanying magnitude of the residue data were submitted
in support oi: (1) a petition (Petition No. CF06144) for an exemption from the requirements of
tolerances Ir residues of 1-MCP on stored food commodities; (ii} a label amendment to add
indoor use on post-harvested fruits and vegetables; and (111) in support of an amendment to an
existing "crop destruct” EUP (EPA Reg, No. 71297-EUP-1) for EthyiBloc™ (EPA Reg. No.
OD71297-1). T ICP 1s the active ingredient in the end-use product, EthylBloc™ which contains
O.14%, 1-MC I EthylBloc™ is a powdered product that releases 1-MCP as a gas when mixed
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with water or a buffering agent. The end-use product is currently registered tor non-food use on
floral and nursery crops.

In addition to the action request described above, the registrant submitted a response 15¢e
letter from S. Longacre to D. Benmhend, dated 3/1/2001) to a previous Science Review
conducted in regard to ttems (i), (1), and (u1) listed in the paragraph above {see Memorandum
from R.S. Jones to D. Benmbend, dated 2/15:2001). The Agrolresh, Inc./Rohm & Haas
response to the BPB Memorandum of 27152001, foliowed by BPPD comments. will be iacludec

in the "Background"” section of this review

CONCLUSIONS AND RECOMMENDATIONS FOR THE NEW ANALYTICAL
METHOD AND THE MAGNITUDE OF THE RESIDUE STUDY ON STORED
POSTHARVEST APPLES -

1. For purposes of the EUP, the registrant submitted an acceptable preliminary analyticai
method (Liquid Scintillation Counting, or LSC) for determining "*C-1-MCP residues i
treated apples. This method has a imit of quantitation (LOQ) of | ppb.

-2

For purposes of the EUP, the registrant submitted acceptable residue data for apples using
the new analytical method. The submitted data, when corrected for mean analytical
method recoveries, demonstrate that residues of |-MCP on apples will not exceed 8.0 ppb
infon apples at 24 hours following a 24-hr treatment with 1200 ppb (1.2 ppm; or | 2x the
maximum }abel application rate} of “C-1-MCP. The aforementioned residue value is
equivalent to a calculated value of 7.2 ppb 1-MCP following a 24-hr treatment with 1000
ppb I-MCP (1.0 ppm; or 1% the maximum label application rate).

Residues of “C-1-MCP {either corrected for LSC method recovery or uncorrected) were
observed to be below the non-radiolabel method (GC/FID) limit of detection (10 pph
within 24-hours following the end of exposure fo 1-MCP gas at 1200 ppb {1.2x the
maximum label use rate). The GC/FID analytical method is the method that would be
used for enforcement purposes

(5]

da. Based on data reported by Sisler and Serek (1999, Compounds conirolling the etinyiene
receptor. Boti. Bull. Acad. Sinica 40: 1-7), up to 50% of all ethylene receptors in plant
tissue bound with [-MCP molecules following treatment with 1-MCP gas may relcase |-

MCP within 30 days of exposure {see Discussion below).

4b. Using a worst-case scenario that treated apples will contain up to a calculated levei of 7.2
ppb [-MCP at 24 hours posttreatment [a 24-hour exposure to 1000 ppb I-MCP gas (sce
Conclusion 2 above)|, it is calculated that 1-MCP residues may decline to levels
(approximately 0.9 ppb) slightly below the limit ol detection of the radiolabel analvucal
method (1 ppb) within approximately 90 days posttreatment (sec Conclusion 4a above).
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de. Under normal agricultural practices, apples may be stored for 6-12 months (Source:
Michigun Apple Commission and Washington Apple Commission). Therefore, under
normal agricultural practices, it is expected that when stored, postharvested apples are
trealed ZthylBloc™ at the maximurn label use rate (releasing 1000 ppb of 1-MCP), 1-
MCPF residues will be non-detectable in/on apples by any known analytical method,
within :ix months of trearment {a probable minimum postharvest storage intervai for,
apples). It is emphasized here that only non-labeled [-MCP will be applied to stored
apples under normal agricultural practices.

STUDY SUMMARY

Three experiments were reported wherein apples (cv. 'Red Delicious’ and/or 'Gala') were
treated with radiolabeled "C-1-methylcyclopropene (*C-1-MCP) at a concentration of
1.2 ppi (1200 ppb or 1.2x the maximum label use rate) tor 24 hours under simulated
storage conditions at 0°C and/or at room temperature, After 24 hours of exposure to *C-
[-MCP. the chambers were vented 1o remove "C-1-MCP. Treated apples were then
stored 1or up to two weeks at 0°C and/or at room temperature with a slow air purge.
During the storage period, apple samples were collected periodically and analyzed for
‘- 1-MCP via a Liquid Scintillation Counting (E.SC) method developed by the registrant
to determine *C-1-MCP residues; the analytical limit of quantitation (LOQ) was | ppb.
Samrples consisted of three apples each removed from the top, middle, and bottom of each
chamber at each sampling interval. Total radioactive residues (TRR) were analyzed
immediately after sampling. Mean TRR in apples for all experiments ranged 2.4-5.2 ppb.
When corrected for the average method recovery determined at each sampling interval,
the mean TRR values were equivalent to 2.8-6.1 ppb (ng TRR/kg apple). The highest
individuai corrected residue value (8.6 ppb) was in a 'Gala’ apple sample collected from
the middle of a treatment chamber at 24-hr posttreatment. Overall, there were no
apparen: differences between apples treated and stored at 0°C or at room temperature,
althouw the data were insufficient to assess how temperature differences might affect 1-
MCP residues in apples.

Analvtical method recoveries ranged 84.8-90.1% from 17 apple samples fortified with 1
and 10 ppb C-1-MCP. Mean analytical method recovery for all sample ssts was 87.1%
with a standard deviation of 7.3%. Using a nonradiolabel analytical method (GC/FID),
analyses of headspace gas in the treatment chambers demonstrated that "*C-1-MCP was
stable ror the exposure period of each experiment ( at least 24 hours).

Classtizcarion: The submitted analvtical method for the determination of 14C-1-MCP in
apples cnd the magnitude of the residue study are acceptable for purposes of the EUP.
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study Deticiencies: Minor; do not affect study conciusions. No raw data or sampie
chromatograms presented for analytical methods. No data presented for sampling
mtervals longer than 2 weeks postireatment.

DISCUSSION

The registrant presented data pertaining to an LSC method to determine radiolabeled (-
I-methylcyclopropene (“C-1-MCP) in/on apples and then used this method to measure
total radioactive residues (TRR) in apple tissue up to 2 weeks following exposure to H'(
I-MCP gas: the limit of quantitation (LOQ) was reported to be [ ppb A GC/FID methotl
tor determiining non-radiolabeled 1-MCP, similar to a previously submutted and Agency-
accepted GC/FID method, which had a 10 ppb limit of detection (LOD)was alsc
submitted. The LSC method did not directly measurce | -MCP or any potential
metabolites, but only measured total radioactive residues (TRR). However, undet
conditions of the study, the only source of measurable radioactivity in the apple tissues
would from "C-1-MCP. In the three experiments conducted by the registrant, apples in
simulated storage conditions were treated with “C-1-MCP gas at a concentration of 1.
ppm (1200 ppb or 1.2x the maximum label use rate) for 24 hours under simufated storage
conditions at 0°C and/or at room temperature. After 24 hours of exposure to "'C-1-MCP.
the chambers were vented 1o remove "“C-1-MCP. The registrant presented data that were
uncorrected for analytical method recoveries. These data were corrected by the Agenc
reviewer and the corrected values were used for the risk assessment.

There were no apparent effects of temperature or the location of the chamber from which
samples were collected (top, middle or bottom) across all three experiments (see Tables
Ib, 2b, and 3b in the DER). Additionally, there were no changes in residue levels over
the 24-hour to two week experimental period. Corrected mean TRR in apples for all
experiments ranged 2.8-6.1 ppb or pg TRR/kg apple. The highest individual corrected
residue value (8.6 ppb) was in a ‘Gala' apple sample coilected from the middle of »
treatment chamber at 24-hr posttreatment (at {.2x the maximum label use rate, or 1200
ppb "C-1-MCP). Thus, at 23-hours postireatment, the highest observed radioactive
residue value in apple tissue was 14% below the limit of detection (10 ppb) for non
labeled 1-MCP. This value can be further corrected to estimate what the residue value
would have been if the active ingredient had been applied at the maximum label use rate
{ 1x, or 1000 ppb) via the following calculation:

(8.6 ppb TRR/1000 ppb “C-1-MCP)/1200 ppb “C-1-MCP = 7.2 ppb TRR

Therefore, 1n this series of experiments, it “C-1-MCP were applied w0 apples at a4 | v rate.

the theoretical maximum TRR would be 7.2 ppb, or 28% below the limit of detection {or
non-labeled 1-MCP (10 pph).

g
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Except for the data in this study, thers is no informaltion avatlable regarding the average
lengtiy o7 time that a 1-MCP molecule remains bound to ethylene receptors in apples.
However, in a series of studies using different ethylene inhibitors and plant tissues, Sisler
and Serik [Compounds controlling the ethyvilene recepior. Bot. Bull. Acad. Sinica (1999)
40: 1-7)1 demonstrated that 50% of the receptors in banana tissue become free of 1-MCP
molecules within 43,200 minutes {30 days) posttreatiment. Based on these data, residues
of t-MCP in apple may theoretically decline to approximately 0.9 ppb (slightly below the
[ ppbr LOQ of the radiotabel LSC analytical method) within approximately 90 days
posttreatment (24-hr = 7.2 ppb; 30-days = 3.6 ppb; 60 days = 1.8 ppb; 90-days = 0.9
ppb} it the following assurnptions are made:

(1) receptors in apple and banana tissues have similar 1-MCP release rates (i.e. an
approxinate 30-day receptor-binding half-life); and

(1) o worst case scenario that apples will contain 7.2 ppb 1-MCP 24 hours following
treatmert with 1000 ppb 1-MCP gas (Ix the maximum label use rate).

No diuty are currently available regarding whether 1-MCP will be metabolized in plants,
althougl it is unlikely that any 1-MCP metabolites will have any toxic properties given
the simple nature of the molecule. Products of 1-MCP metabolism (if any} would be
presznt i extremely tiny amounts. Physical data show that amongst its class of 2-carbon
cyclic molecutes, 1-MCP is considered to be relatively stable. Hopfet al. 1985. [Gas
phase knetics of pyrolysis of {-metiyl-{-cyclopropene. I Org. Chem. 36: 1320-1321.
{cited by Sisler et al. 1996. Comparison of cvelopropene, [-methylcyclopropene. and 3, 3-
methylcvelopropene as ethylene antagonists in plarnts. Plant Growth Regulation 18:
169-1740)] stated that "1-MCP is stable 1n the gas phase at 10 Torr {1.3%) for several
months at room temperature.”

Based on the data presented in the studies conducted by the registrant, and on
datasinformation obtained from the technical literature, it is likely that residues of non-
labeled -MCP (applied at a 1x rate via the end-use product EthylBloc) will be non-
detectable via enforcement analytical methods (GC/FID; non-radioactivity) by 24-hours
postlreatment. Residues of radiolabeled “C-1-MCF will likely be non-detectable by 90-
days posttreatment. It 1s emphasized here that only non-labeled 1-MCP will be applied ro
stored apples under normal agricultural practices.

BACKGROUND

EthviBlee™ (EPA Reg. No. 071297-1} 1s currently registered for non-food use on floral and
nursery crops 1 ¢nclosed, indoor arcas. More recently, the registrant requested an experimenta.
use permit (E1.¢; EPA Reg. No. 71297-ELUP-1) to permit the commercial indoor testing of
EthylRBloc™! »¢ postharvest stored apples (EPA File No. 71297 -1}, Under the EUP, the
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registrant intended to use a maxamum ot 32.9 Ibs of EthyiBloc™ (cquivalent to 0.074 fps of i -
MCP) on 10.8 million lbs of postharvested apples. A maximum of six tnals are currently in
progress in three states [CA (2), PA (2), and WA (2)] and are being conducted in commercial
apple storage factlities at each location. Apples were harvested from a total of 491 acres of apple
trees. Treatments at each location were conducted i a room with a volume of approximaltely
2500 m" and containing approximately 1.8 million apples. Nominal concentrations of [-MCP in
cach trial were 1000 ppb over a 24- to 48-hr treatment interval. Following treatment, the apples
were to remain in storage under refrigeration and low oxygen concentration for up to 9 months.
During the 9-month storage interval, samples are being collected for analysis of various
physioiogical parameters. This EUP was deemed acceptable by BPPD (see Memorandum fron:
R. S. Jones to . Benmhend, dated 9/28/2000) provided it included a crop destruct requirement
The crop destruct requirement was included because there were no established tolerances or
tolerance exemptions for residues of 1-MCP on apples or other food commodities. In the EUP
review of 9/28/2000, BPPD stated that the EUP could be amended at a later date to a non-crop
destruct, atter a permanent exemption from the requirement of tolerances had been established
for I-MCP. A petition (PP# 0F06144) o establish a permanent exemption from the requirement
ol tolerances for residues of {-MCP on stored food commodities was submitted to the Agency in
Apnil 2000 and is the subject of this review.

REVIEW AND COMMENT ON THE AGROFRESH, INC/ROHM & HAAS (AFRH)
RESPONSE (DATED 3/1/2001) TO THE BPPD SCIENCE REVIEW (MEMORANDUM
FROM R. S. JONES TO D. BENMHEND, DATED 2/15/2001).

The registrant submitted a response (sec letter from S. Longacre to . Benmbhend, dated
3/1/2001) to a previous Science Review (see Memorandum from R. S. Jones to D. Benmbhend.
dated 2/15/2001) conducted in regard te items (1), (i1}, and {i11) listed in the "Action Requested”
section above. The Science Review 0f 2/135/2001 also addressed commenis submitted by Valent
BtoSciences [(formerty Abbott BioSciences); see letter trom M. Tichon to EPA/PIRIB (dated
7/20/2000) regarding the petition PPEOF06144] submitted in regard to AgroFresh, Inc.'s FQPA
Notice of Filing for the tolerance exemption petition (published in the Federal Register on
6/21/2000). The AFRH response of 3/1/2001 1s attached to this document for reference.

l. BPRB Comment to AFRH Response to Conclusions/Recommendations Nos. | and 2

The reviewer's statement that the submitted data “supporr the petition for an exemptios
Jfrom the requirements of a tolerance for [-methvicyclopropene (|-MCP ™ should be
interpreted that while the submutted data were acceptable to suppert the petition, they
were not necessarily the only data that would be needed to adequatcety address FQPA
concemns so as to grant the tolerance exemption and permit the EUP 10 be amended {rom
"crop destruct” te "non-destruct.” Other potential dietary and health concerns were
detailed in the Science Review of 2/15/2001
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2. BPB ¢ omment to AFRH Response to Conclusions/Recommendations MNos, 3:

Analytical methods and magnitude of the residue studies/data that can be used to address
dietarv exposure/health concerns are addressed in the Science Review (see Conclusions |
through 4 a-c above).

-

BPR cmment to AFRH Response 1o Conclusions/Recommendations Nos. 4:

%

We coueur with AFRH's statement that we meant "90-day subchronic study" instead of a
"chronic {one year) study" The registrant states that it has conducted a female rat two-
weelk inhalation study with 1-MCP in support of the tolerance exemption petition. The
registrart further states that "no effects were observed at 100 ppm and that minimal
splesn wnd/or blood effects were observed at 300 and 1000 ppm."

Since innalation data will not inform decisions pertaining to dietary exposure, these data
will not influence decisions regarding the tolerance ¢xemption petition, label amendment,
or the ETJP amendment. However, these data will be required for registration of
EthvIBisc™ for use on stored food commodiites.

4. BPE Comment to AFRH Response to Conclusions/Recommendations Nos. S:

The reg:strant has developed a workplace exposure air monitoring method for CMP and
expects (o submit a final report to the Agency in June 2001, Since data pertaining to
CM?P 1 the workplace will not imform decisions pertaining to dietary exposure, these
data wil_ not influence decisions regarding the tolerance exemption petition, label
amendment, or the EUP amendment. However, these data will be required tor
registration of EthylBloc™ for use on storad tood commodities.

BPE Comment to AFRH Response to Conclusions/Recommendations Nos. 6:

N

The rewistrant 1s conducting three in vivo mutagenicity studies in closed systems and an in
vivo mouse micronucleus study. The registrant stated that no mutagenic effects had been
observed. Data pertaining to mutagenicity following exposure to gaseous 1-MCP will not
iform decisions pertaining to dierary exposure. Therefore, these data will not influence
decisions regarding the tolerance exemption petition. label amendment, or the EUP
amerdment. However, these data will be required for registration of EthylBloc™ for use
on stared food commodities.

6. Comimpent to ATRH Response tg Conclusions/Recommendations Nos, 7:

BPED concurs with the AFRH statement that "ne additional ecotoxicity or environmental
fate stucies with 1-MCP or EthylBloc product are requirad” provided the use of 1-MCP
or Ethv'Bloe product are restricted “o indoor, enclosed post-harvest use. Decistons
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pertaining to the granting ol a conditional or permanent exemption from the reguirement
of a tolerance for 1-MCP on al! stored food commodities, a label amendment to permir
application of 1-MCP er EthylBloc product, an amendment to the EUP to change it from
“crop destruct” to non-destruct” will be made by BPPD risk managers.
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CONFIDENTIAL APPENDIX

The Following Section Contains Confidential Business Information (CBI)



EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R141539 - Page 10 of 40

Primary Reviewer:

DATA EVALUATION REPORT

Russell 5. Jones, Ph.D., BPPD
Secondary Reviewer: Freshieh Toghrol, Ph.D., BPPD

STUDY TYPE:

TOX. CHEM. No.

CASE No.
PC CODE:

DP BARCODE:

SUBMISSION No.:

MRID Nos:

TEST MATERIAL:

STUDY Nos.:

SPONSOR:

TESTING FACILITIES:

TITLE OF REPORTS:

AUTHORS:

REPORT ISSUED:

QUALITY ASSURANCE:

Product Chemstry: Analytical Methods (Subdivision M Guideting
151-16) and Magnitude of the Residue (Non-Guideline)

None

063215

224459

D273531

S394166

Lnassigned

EthylBloc™

Report Number TR34-01-30

AgroFresh, Inc./Rohm & Haas Co. (formerly Bio Technologies for
Horticulture, Inc.) 727 Norristown Road, P. O, Box 904, Spring
House, PA 19477-0904.

AgrofFresh, [nc./Rohm & Haas Co. {tormerly BioTechnologies tor
Horticutture, Inc.) 727 Norristown Road, P. O. Box 904, Spring

House, PA [9477-0904.

1+C-1-Methyleyclopropene ( {-MCP) Preliminary Resuits of {4C.
Residues in Apples.

3.} Verona
April 3, 200!
[he studies were conducted under Good Laboratory Practices {(GLP

swidelines. A compliance statement was signed by the study author
and the sponsor/submitter on 040372001
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SUMMARY: Three experiments were reported wherein appies (cv. 'Red Delicious” and/or
ala') were treated with radiolabeled PC-1-methyleyclopropene ('*C-1-MCP) at a
concentration of 1.2 ppm (1200 ppb or 1.2x the maximum label use rate) for 24
hours under simulated storage conditions at 0°C and/or at room temperature.

A fter 24 hours of exposure to "C-1-MCP, the chambers were vented to remove
H-1-MCP. Treated apples were then stored for up to two weeks at 0°C and/or at
room temperature with a slow air purge. During the storage peniod, apple samples
were collected periodically and analyzed for “C-1-MCP via a Liquid Scintillation
Couating (LSC) method; the analytical limit of quantitation was | ppb. Samples
sonsisted of three apples each removed trom the top, nuddle, and bottom of each
chamber at each sampling intervai. Total radioactive residues (TRR) werz
analyzed immediately after sampling. Mean TRR in apples for all experiments
ranged 2.4-5.2 ppb; when corrected for the average method recovery determined
ar each sampling interval, the mean TRR values are equivalent to 2.8-6:1 ppb (ug
TRR/kg apple). The highest individual corrected residue vaiue (8.6 ppb) was in a
‘iala’ apple sample collected from the bottom of a treatment chamber at 24 hr
rostireatment.

Anatytical method recoveries ranged 84.8-90.1% from 17 apple samples fortified
vith T and 10 ppb "C-1-MCP. Mean anaiytical method recovery for all sample
sets was 87.1% with a standard deviation of 7.5%. Using a nonradiolabel
.analytical method (GC/FID), analyses of headspace gas in the treatment chambers
cemonstrated that *C-1-MCP was stable for the exposure period of each
cxperiment for at least 24 hours.

CLASSIFIC AT ION: Acceptable.

STUDY DEFICIENCIES: Minor; do not affect study conclusions. No raw data or sample
chromatograms presented for analytical methods. No data presented
for sampling intervals longer than 2 weeks posttreatment.

I ANALYTICAL METHODS (131-16) and Maenitude of the Residue {(Non-Guideline);
MRID Unassigned

The registrant submitted a new analytical method for the determination of "*C-1-MCP
residues in apples following treaiment with 1200 ppb (1.2 ppm) of “C-1-MCP.

Test Susstance:

Active Lhgredient: I-Methylevelopropene (1-MCP); CAS No. 3100-04-7
Other fngredient: o-cyvelodextrin, CAS No. [0016-20-3
Lot Number
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{formulated test substance): 10340001

Specific activity complex:  3.03 m(Ci/g

% 1-MCP: 3165

Specific Activity of 1-MCP: 470 mCiymM or 87.0 mCi/g
Appearancce

(formulated test substance): white powder

Treatment Chambers:

Maternal: [/8-inch aluminum with welded seams

Internal Dimensions: 754-x353- x38 4-cm

internal Volume: 94 1 (measured); 102.6 L {calculated)

Alr Circulation: electric fan mounted on bottom of the shelf (see below) ar the

center of the chamber. i
Temperature Control: Via coolant solution circulated through chamber jacket and cotls
from a refrigerated circulator
Other Features: Perforated aluminum shelf approximately 5.4 cm from bottom of
chamber;
Double wall on ene side to trom a coolant jacket,
Refrigeration coils at bottom of chamber below shelf; ports on
stdes and top of chamber to permit 1-MCP entry, as well as
sampling and venting;
Thermometer or thermocouple to monitor temperature:
Removable top sealed with Viton gasket and bolis.

Experimental: Apples obtamed from controiled atmosphere (CA) storage werg
refrigerated at 0-3°C for an unspecified time prior to treatment. There were two treatment
regimes: ambient temperature (with 'Gala’ apples) and 0°C (with 'Red Delicious' and
'Gala')y. Just prior to the ambient treatment, apples were removed from refrigerated
storage and permitted to reach room femperature, then placed n a trestment chamber. In
the low temperature treatment, apples were immediately removed from retrigeration and
placed in a treatment chamber. Treatment chambers were made of aluminum and had 2
volume of 99 L. Regardliess of temperature regime, each treatment chamber contained
approximately 25 kg of apples.

Application of [-MCP: A 1000 ppm stock of {-MCP was prepared via generation rom i
complex of |-MCP and ¢-cyclodextrin. An unspecified amount of the |-MCP/a-
cyciodextrin complex was weighed into a dish and then place in a Tedlar bag fitted with a
valve, and sealed. Water was injected nto the bag via the valve to release |-MCP. A
headspace sample was collected from the bag using a gastight syringe and analyzed by
¢as chromatography with flame 1onization detection (sec below) o ventty the 1-MCF
content. An unspecified volume (determined by calculation) of the ' -MCP stock gas wus
then injected 1ato appie-contaiung chambers to produce a | -MCP concentration of 1.2
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ppm 1200 ppb or 1.2x the maximum labe! rate). Aiter exposure of the apples to 1-MCP
for 24 hours, the chambers were vented to remove all atmospheric 1-MCP.

Apple Sampling: Apples were stored in the chamber until sampled. Samples consisted
of three apples each collected from the top, middle, and bottom of the chamber. A
minimum of two samples (6 apples) were collected from cach treatment chamber

Sample Handling/Processing: Each three-apple sample was immediately placed mto
separate containers and homogenized with 250-mL of saturated ammonium sulfate. In
the samu sample set, an untreated control sample was homogenized and two homogenates
were forified with 1-MCP. Each homogenizer is sealed and airtight during
homogemization. A valve in the top of the homogenizer permits analysis of headspace
gas or ti2 introduction of fortification spikes.

.

Sample Analvsis: A 3-mL sample of headspace gas over each homogenate was collected
with a gastight syringe and transferred to sealed scintillation vials containing liguid
scintiliation cocktail. Volatile radioactive residues absorbed by the cocktail were
measurcd by LSC analysis. After sampling, headspace gas in the homogenizers was
vented. Ciraphitized carbon and Celite were then added to the homogenate and the
mixture was blended. After drying and sieving, radioactive residues absorbed from the
homogenates were analyzed by LSC following combustion. Total radioactive residues
(TRE} measured in the headspace gas and in the homogenates were combined and
calculated as equivalent ug/kg or ppb |-MCP using the measured TRR and the specific
activity of "C-1-MCP. No raw data or sample calculations were submitted by the
regisirant.

"Red Delicious’ apples 0°C temperature regime were sampled at 4, 24, 48, 72, and  week:
posttreaiment (Table 1); 'Gala’ apples in the 0°C temperature regime were sampled at 24
hours, 1 week, and 2 weeks posttreatment {Table 2); ‘Gala' apples in the ambient
temperature regime were sampled at 24 hours and | week posttreatment, but data were
only avafable for the 24-hour sampling interval at the time of his report (Table 3).

Results and Discussion: The TRR found 11 'Red Delicious' and 'Gala' apples are
presented helow. Tables 1a, 2a, and 3a list the TRR that are uncorrected for the mean
analytical method rfecovery percentage. Tables 1b, 2b, and 3b list the TRR that are
correctec for the mean analytical method recoveries reported for the respective sampling
interval:

__.
)
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Table 1a. TRR in ‘Red Delicious' apples following a 24-hour treatment with 1.2 ppm (1200 ppb) 1-MCP ior
24 hours at 0°C; values are uncorrected for the mean method recovery for cach sample set.

TRR {ppb “C-1-MCD Fortification Data
Sample Location in Chamber i
Pr* pph Yy i npb 4
BOMCP | recovery | OPC-IMOCP | revovery
Top | Middle | Bottom | Mean | Std ' . :
Dev,

4 hr 39 3.0 4.4 B 0.7 : 87.2 0 R7.2

23 hr 4.2 2.4 4.2 i) 1.0 1 95.4 10 36.5
48 hr 1.3 4.0 2.4 26 13 I 725 10 0.0
72 e 37 | 2s L 14 3 ! 16.6%* 0 60

1 week 35 1.5 4.0 31 1.2 ! 34.7 10 102

Mean 34 2.7 3.2 i - 35.0 9203

std. dev. 1.1 0.8 L4 il 8.5 70
i i

*

Posttreatment Interval
o This low recovery was 1dentitied with ¢ foetote in the table submitted by the registrant, but no foomore

was listed below the table to explain this anomalous value

Table 1b. TRR in "Red Delicious’ apples following a 24-hour treatment with 1.2 ppm (1200 ppb) 1-MCP for
24 hours at 0°C; values are corrected for the mean method recovery for each sample set.

i
TRR (ppb - [-MCPrr=s Fortification Dam i
Sample Location 1 Chamber
PTT* ppb Mean
HC-1-MCP % TecoveryF R
Top Middle Bottom Mean
4 hr 4.3 i4 2.1 4.3 [, 10 K72
24 b 4.0 2.6 4.6 39 i il .4
438 hr 1.9 4.9 3.0 3.3 110 Spoaer
T2 hr 4.3 2.0 1.3 2.8 , 14 86.0
L week 3.7 1.9 4.3 3.2 110 ¥4
Mean - % . . l . I 45 i
* Posttreatment [nterval
. Mean calculated without the anonwivus f6.6%, recovery from apples tortified with © pph 'O NCP
ok ok

Corrected TRR vahlues and mean methad recovernies were calculated by the Ageney teviewer
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In 'Red Delicious' apples, TRR (corrected for method recoveries; Table 1b) ranged 1.9-
5.1 ppiv 'C-1-MCP throughout the [-week sampling period (Table 1b). The highest
obscrs od residue value (5.1 ppb) was in a sample collected from the bottom of the
trealiment chamber at 4 hours posttreatment. Overall, there were no trends in TRR
relalive to sample location in the test chamber or sampling interval. Radioactive residues
declined slightly, but not significantly, between 4-hours and 1-week posttreatment.
Uncorrecred TRR values are listed in Table T1a.

Table 2a. TRR irc'Gala’ apples following a 24-hour treatment with 1.2 ppm (1200 ppb} 1-MCP for 24 hours
at 0°C; values arc uncorrected for the mean method recoveries for each sample set.

TRR (ppb "“C-1-MCP) Fortification Data
Sample Location in Chamber
PTTH ppb % ppb ) Yo
PC-1-MCP | recovery | “C-1-MCP | recovery

Iop | Middle | Bottorn | Mean { Std.

Dev.
24 hr S G 19 47 4.7 0.9 1 97.4 1o 86.6
I week 6.4 4.5 4.8 L5 { 79.6 e 76.7
2 week 39 3.0 4.5 5.2 0.7 ! 82.0 10 36.0
: Mear s 5.1 4.6 49 1.0 - 86.3 - 83.1
std. dev. P4 1.2 .1 Lo - - 9.7 - 53

Posttreatnent Interval

Table 2b. TRR in "Gala' apples following a 24-hour treatment with 1.2 ppm (1200 ppb) 1-MCP for 24 hours
2t }°C: values ure corrected for mean method recoveries for each sample interval.

TRR (ppb "C-1-MCP)** Fortification Data
Sample Location in Chamber Mean
PTT= rpb Vo recovery**
*C-1-MCP
Toy: Middle Bottom Mean
24 hr 6 4.2 51 31 1. 10 92.0
I week 4. 8.2 5.6 6.1 L1 782
2 week 7 6.0 34 6.1 1. 10 34.0
Mean - - - - 848

Postorearcent [nterval

o Comrezre L TRR values and meen method recovertes were caleulated by the Agency reviewer.
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In 'Gala’ apples, TRR (corrected for mean method recoveries; Table 2b) ranged 4.2-8.0
ppb "“C-1-MCP throughout the 2-week sampling period. The highest observed residuc
value (8.2 ppb) was in a sample collected from the middle of the treatment chamber at
week posttreatment. Although there were substantial differences in TRR amongst
replications at different sampling intervals, there were no apparent trends relative o
sample location in the test chamber or sampling interval. Radioactive residues increased
shghtly, but not significantly, between 4-hours and 2-weeks posttreatment. Uncorrected
TRR values are listed in Table Ja.

Table 3a. TRR in 'Gala’ apples following a 24-hour treatment with 1.2 ppm (1200 ppb) 1-MCP for 24 hours
at ambient temperature; values are uncorrected for the mean method recoveries for each sample set.

TRR (ppb "C-1-MCP) Fortification Data
Sample Location in Chamber
PTI* ppb K ppb
HC-MCP | recovery | NC-E-MCP | ecovery
Top | Middle | Bottom | Mean | Sud
[rev,
24 b 2.6 22 T 4.2 3 94.1 it 56.0

Posttreatment Interval

Table 3b. TRR hl '‘Gala’ apples tollowing a 24-hour treatment with [.2 ppm (1260 ppb) [-MCP for 24 hours

at ambient temperature; values are corrected for the mean method recoveries {or each sample set.

TRE (ppb 'C-1-MCP; Fortificanon Data
Sample Lecation in Chamber

PTI* ppb Mean "o

HC-1-MCP recovery

Top Middle Bottom Nean ‘

24 hr 2.9 24 5.0 4.0 1. 10 901
* Postireatment Interval
%

Corrected TRR values and mean method recoveries were calculated by the Agency reviewer

In 'Gala' apples, TRR (corrected tor mean method recoveries; Table 3b) ranged 2 +-5.60
ppb *C-1-MCP at the 24-hour posttreatment sampling interval. The study author stated
that sampies were collected and analyzed at other sampling intervals, but the data were
not ready for presentation 1 this report. The highest observed residuc value (8.6 ppb}

was in a sample collected from the bottom of the treatment chamber at 24-hours
posttreatment. TRR were substantially higher in the apples collected trom the botom ot
the test chamber at 24 hours postireatment. Uncorrected TRR values are listed in Table
3a.

I
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Verification/Supporting Data: The ragistrant verified that the experimental protocol for
generat.ng 1-MCP and its introduction into the test chambers was accurate via five
experiments wherein 1-MCP stock was generated and transferred to an empty treatment
chamber. Concentrations of gaseous 1-MCP were determined for the stock mixture and
in the treatment chambers via a GC/FID method using isobutene as a‘calibration standard
(see Tuble 4). The method is described below. Stability of I-MCP in the storage  *
chambers was measured in three of the five atorementioned experiments by measuring 1-
MCP concentrations at 24-hours post-introduction and compared to the initial
concenlration (see Table 5). The number of chamber volumes of air needed to
compleiely vent 1-MCP from the chambers after the exposure period was also determined
(see Tanle 3).

Analvtical Method for GC/FID Analysis of non-radiolabeled |-MCP in Headspace (Gas:

Headspace gas collected from the stock mixture and the test chambers in support of an
accuracy test (Table 4), in a stability test (Table 5), and in venting test (Table 6) was
analyzed for i-MCP by GC/FID equipped with a Porabond QQ column. Data collected
form the aforementioned analyses are presented below. Isobutene was used a calibration
standard. Standards of 1-MCP (a gas at ambient temperatures; boiling point = 1{°C) are
not ava.lable because the condensed liquid 1s unstabie and must be stored at low
temyperatures. Additionally, at high concentrations in the gaseous state, 1-MCP s
flammable and self-condenses into dimers and polymers. [sobutene (MW = 56) was
choserr as a calibration standard because it has the same number of double bonds and
carbon atoms as 1-MCP (MW = 54) and is expected to have equivalent GC responses.
No sample chromatograms were submitted. This method is similar to the methed
previnusly submitted to the Agency by the registrant.

Table 4. Accuracy of MCP Chamber Charging. Calculated Concentrations of 1-MCP vs. Measured
Concentratiens of 1-MCP determined by GC/FID.

Expertimeni No. Calculared 1-MCP Conc, Measured {-MCP Conc. Percentage Rzcovery
) (ppm; {ppm)
1 1AD .06 96
) .95 86
197 83
- 1.20 1.12 93
113 94
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Table 5. Stability of I-MCP in a Test Chamber Over 24 Hours.

Experiment No.

fronad 1-MOP Cone.

24-Hr t-MOP Cone.

Percentage Clange

(ppm) {ppm)

1 L 06 {02 4 f
2 693 (.93 2
i

3 0.97 (.93 ) |

Table 6. Chamber Vent Test. Concentration of 1-MCP Remaining in a Test Chamber After Multiple
Changes in Chamber Air Via Venting.

Experiment No Vent Flow Vent Time (mun) | Chamber Volumes | 1-MCP Conc. {ppm)
(L/man) Purged
J
1 40 13 6 SOXI i
-
2 20 16 3.2 0.0
20 24 48 SO
-
3 40 12 4.8 : 1000 ;
i -

4 40 L6 6.3 S

The data presented in Tables 4, 3, and 6 above demonstrate that the concentraiion of
MCP was maintained at levels reasonably close to the calculated levels of exposure
during the exposure period (Table 4), that "“C-1-MCP was stabie in the treatment
chambers during the exposure period (Table 5), and that 1-MCP could be reduced t
<0.01 ppm in the test chamber following a single 15-minute air purge at 40 L/imin (6
volumes ol air replaced) or two 20-min air purges at 20 L/min (8 volumes of air

replaced).

Study Deficiencies: Minor; do not affect study conclusions. No raw data or sample

chromatograms presented for analytical methods. No data presented for sampling
intervals longer than 2 weeks posttreatment.
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