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Background

The Working groups on MRL and Tea Brew of FAO-Intergovernmental (IGG) on Tea
has presented a policy document entitled “Assessment of MRLs for Pesticides in
Tea” presented by China and India at the 44th CCPR Session at Shanghai, China
on 23-28 April 2012 under Agenda item 12 (b) supported by two reference
documents [Ref Doc: PR 44 CRD 10 (China) & PR 44 CRD 29 (India)]. The
presentation highlighted the fact that though the dry tea leaves is the traded
commodity, it is the brew or liquor which is the form actually consumed. Hence all
standard setting bodies including JIMPR, Codex and national regulatory agencies
should consider the residue in tea brew or both in brew and tea leaves, when setting
MRLs. The concept of using the brew factor (Barooah et al., 2011) and compilations
of available data on extent of possible transfer of pesticide residues into tea liquor
from dry tea (Chen, 2011) has served as the basis of this logic. The consideration
for taking into account the pesticide residues in tea infusion in the establishment of
MRLs in tea was evident in the 44th CCPR Committee conclusion which mentioned
that “...The Committee supported the current procedure of JMPR in the
establishment of MRLs for pesticides in tea and encouraged countries to
submit relevant data / information on brewing factors and standard methods
to JMPR for consideration in estimation of MRLs for pesticides in tea.” The
recognition of brew factor has a great significance as it will pave the way for setting
realistic MRLs in tea as risk assessment on dry tea alone would have eliminated a
number of useful products. MRLs fixed in tea after assessing risk to consumers
based on brew factor will satisfactorily ensure food safety and should be acceptable
to all stakeholders. It will also give the scope for upward revision of many stringent
MRLs set earlier based on risk assessment on dry tea leaves alone.

Developments at the FAO IGG on Tea

FAO, Intergovernmental Group on tea (IGG) and its Working Group on MRL and
Tea Brew held an intersessional meeting on 17-18 Sept 2012 at Washington DC
since the last CCPR 44 session held in April 2012 and decided to prepare a detail
methodology and a policy document on how to approach the regulators following
recognition in the 44th session of CCPR of the proposal to fix MRL in tea based on
risk assessment using brew factor. This document will act as a guidance document
for fixing MRLs in tea and will be circulated to all members to assist them approach
national and international regulators including manufacturers.

The concept
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The main reason for opposition to fixing MRL in tea brew was that the brew or the
tea liquor is not the commodity on sale. The Working group on MRL and Tea Brew,
therefore, had a detailed discussion on the issue and as a way forward suggested
the following approach to be adopted in sequence:

Generation of data on residues in made tea and tea brew.
Determination of brew factor.

Risk assessment based on brew factor.

Propose MRL after risk assessment based on brew factor.
Data submission to regulators for MRL fixation in tea.

O O0OO0O0Oo

This approach will ensure food safety as well as provide setting realistic MRLs in tea
that would also not contradict with one of the purposes of the Codex MRLs as MRLs
for trade and it would also not be unfair to growers with critical GAP (Good
Agricultural Practices). Thus, this approach will have more acceptability than the
proposal to set MRLs in tea brew in general. Risk assessment on the basis of solid
tea is a gross overestimation of risk and will eliminate a number of useful
compounds. The proposed approach has scope for fixing realistic MRLs without
jeopardizing food safety and smooth trade.

This is also what has reflected in the conclusion of the 44th CCPR meeting in China
in April 2012 and also the recommendations of the Core Committee in India in 2011
that rate of transfer from dry tea leaves to brew should be adopted by Food Safety &
Standards Authority of India during risk assessment while fixing MRLs for the three
compounds namely, bifenthrin, imidacloprid and dimethoate in tea. Use of such
factors relating to transfer of residues into tea infusion has in fact been reported by
European Food Safety Authority [EFSA Scientific report (2009), 267, 1-24] citing a
provisional processing factor of 0.44 for the pesticide flufenoxuron residues for
green tea infusion.

This document is therefore prepared to assist regulators while fixing MRLs of
pesticide in tea.

Scope

This document is applicable in assisting regulators, scientists or other competent
bodies while fixing MRLs of pesticide in dry tea leaves (traded commodity) using
brew factors for risk assessment.

Definitions and terms used in this document




IGG:TE ISM 14/3

5.1 Black Tea: As defined in ISO 3720 or equivalent national standards.

5.2 Green Tea: As defined in ISO

5.3 Dry tea leaves: Refers to any dry tea leaves of fermented tea (black tea), semi-
fermented tea (Oolong tea), non-fermented tea (green tea, white tea) and post-

fermented tea (Pu-er tea).

5.4 Tea shoots: Fresh green tea shoots comprising mostly 2 leaves and a bud,
plucked to produce dry tea leaves.

5.5 Brew: Tea liquor produced by adding hot boiling water to dry tea leaves.

5.6 Brew Factor: Brew Factor (BF) = Residues in tea brew + Residues in dry tea
leaves.

5.7 Processing Factor: Processing factor (PF)= Residues in fresh tea shoots +
Residues in dry tea leaves.

5.8 ADI: Acceptable Daily Intake
5.9 TMDI: Theoretical Maximum Daily Intake

5.10 STMR: Supervised Trial Median Residues

Procedures for determination of brew factor

To determine the brew factor, the data on residues of a pesticide in both dry tea
leaves and the residues in the tea brew prepared from the same dry tea leaves are
required. The brew factor can be determined from residue data as follows:

Brew Factor (BF) = Residues in tea brew + Residues in dry tea leaves
(Equation.1)

The residue in tea brew is the residues in tea liquor expressed in mg per kg of dry
tea leaves (black or green tea) used for preparing the brew. It is obtained by
dividing the amount of residues in brew (mg) by the amount of black or green tea
used (kg) for preparing the brew. The residues in dry tea leaves (black or green tea)
are expressed in mg/kg. The Brew Factor thus, has no units as illustrated in Table 1
and Table 2
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Table 1. Residues of pesticides (mg/kg) in black tea and in tea brew and Brew Factor

Pesticides Rate of RBT RTB Brew Factor Transfer into
application (mg/kg) (mg/kg black (BF) brew
In field tea used) (RTB + RBT)  (BFx100) (%)
(kg-ai/lhm2)
Deltamethrin 0.0056 0.34 0.003 0.0090 0.90
Bifenthrin 0.08 0.83 0.038 0.0458 4.58
Fenpropathrin 0.03 1.38 0.002 0.0019 0.19
Hexaconazole 0.05 1.90 0.022 0.0114 1.14
Propiconazole 0.25 1.66 0.218 0.1315 13.15

Note: 1. RBT: Residues in black tea. 2. RTB: Residues in tea brew. [Adapted from Barooah, et al,
(2011)].

Table 2. Residues of pesticides (mg/kg) in green tea and in tea brew and Brew Factor

Pesticides Rate of RGT RTB Brew Factor Transfer into
application (mg/kg) (mg/kg green (BF) brew
In field tea used) (RTB + RBT) (BFx100) (%)
(kg-ai/lhm2)
Dimethoate 0.36 1.34 1.32 0.983 98.3
Imidacloprid 0.084 1.07 0.3 0.28 28
Acetamiprid 0.0225 5.46 4.64 0.85 85
Tolfenpyrad 0.122 8.93 0.018 0.002 0.2
Indoxacarb 0.05 1.85 0.115 0.062 6.2
Fenitrothion 0.203 1.27 0.96 0.756 75.6
Malathion 0.405 7.76 6.70 0.863 86.3
Chlorfenapyr 0.045 2.55 0.0038 0.0015 0.15

Note: 1. RGT: Residues in green tea. 2. RTB: Residues in tea brew. [Adapted from Chen ZM et al, China].

Brew factor and rate of transfer of residues
from dry tea to tea brew

The transfer of pesticide residues from dry tea to tea brew (as percentage of
residues in dry tea) is calculated from the brew factor (BF) using the following
formula:

Transfer of residues into tea brew (%) = BFx100  (Equation 2)

The rate of transfer of residues of 5 pesticides tea leaves in black and 8 in green dry
tea leaves to tea brew is indicated in the last column of Table 1 and Table 2 above
as calculated from the brew factor.

A number of scientific published literatures are available on transfer rate of pesticide
residues from dry tea leaves to tea infusion and the brew factors for each pesticide
can also be calculated from the published data. Typical examples of brew factors
that can be calculated from the published data are illustrated in Table 3.

4
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Table 3. Transfer rate of pesticide residue from dry tea leaves to tea brew and brew

factor
Pesticide Transfer rate | Water solubility References” Brew Factor*
(%) (mg/L) (using Equation 6.2)
Alpha- 1.4 0.01 ((257C) Barooah & Borthakur 0.014
cypermethrin (1994)
Cypermethrin 1.4-2.1 0.01 ((257C) Chen Zongmao et al, 0.014-0.021
(1986)
0.006 Jaggi et al (2001) 0.0006
DDT <1 0.0012 (257C) Chen Zongmao et al, 0.01 (taking 1%
(1980) transfer)
Deltamethrin <1 0.002 (257C) Chen Zongmao et al 0.01 (taking 1%
0.14-0.46 (1983). transfer)
Manikanadan (2009) 0.0014 to 0.0046
0.9 Barooah et al. (2011) 0.009
Fenpropathrin 0.14-0.65 0.014 Chen Zongmao et al 0.0014 - 0.0065
(1986)
0.19 Barooah et al (2011) 0.0019
0.14-2.63 Manikanadan (2009) 0.0014 — 0.0263
Hexaconazole 0.14-1.85 17 Manikanadan et al (2009). | 0.0014-0.0185
1.14 Barooah et al. (2011) 0.0114
8.84-8.88 Kumar V. etal (2004) 0.0884-0.0888
Fenvalerate 1.18-2.44 0.002 Chen Zongmao et al 0.0118 — 0.0244
(1985)
10-30 Sharma A. et al (2008) 0.1-0.3
Endosulfan 1.67-2.05 0.3 Manikanadan N et al 0.0167
(2009)
1.8 Jaggi et al (2001) 0.018
7.72-8.74 Chen Zongmao et al 0.072-0.0874
(1998)
Dicofol 2.2 0.8 Chen Zongmao et al 0.022
1.64 (1988) 0.0164
0.1 Barooah A K et al. (1994) | 0.001
Jaggi et al (2001)
Ethion 2.36 2 Barooah et al. (1994), 0.0236
2.25-2.5 Manikanadan et al (2009) | 0.0225 — 0.025
0.8 Jaggi et al (2001) 0.008
Fenazaquin 2.80 0.007 Kumar et al (2004) 0.028
3-22 Kumar et al (2006) 0.03-0.22
Permethrin 3.9-4.67 0.07 Chen Zongmao et al 0.0396-0.0467

(1981)
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Pesticide Transfer rate | Water solubility References” Brew Factor*
(%) (mg/L) (using Equation 6.2)
Bifenthrin 4.2-4.6 0.1 Chen Zongmao et al 0.042 -0.046
(1986)
1.5-14 Tewary et al (2005) 0.015-0.14
4.58 Barooah et al (2011) 0.0458
Isoxathion <5 0.001 Nagayama et al (1989) 0.05 (taking 5%
transfer)
Prothiophos <5 0.001 Nagayama et al (1989) 0.05 (taking 5%
transfer)
BHC 5-8 10(20C) Chen Zongmao et 0.05-0.08
al(1980)
Propiconazole 13.2 100 (20°C) Barooah et al (2011) 0.132
Pyridaben 6.68 0.1(257C) Chen Zongmao et al 0.0668
(1997)
Chlorpyrifos 9.12 1.4 Manikanadan et al (2009) | 0.0912
11 Ozbey et al (2007) 0.11
3.14 Jaggi et al (2001) 0.0314
Pirimiphos-ethyl 13.0 2.3 Ozbey et al (2007) 0.13
Monocrotophos 19.78 1000 Jaggi et al (2001) 0.1978
Quinalphos 21.4-44.5 17.8 (237C) Chen Zongmao et al 0.214 - 0.445
(1986)
8.04 Jaggi et al (2001) 0.0804
9.2 Manikanadan et al (2009) | 0.092
Triazophos 24.0 39 Chen Zongmao et al 0.24
(2010)
29.06 Wu et al (2007) 0.296
Parathion-methyl 25.8 55 Jaggi et al (2001) 0.258
Imidacloprid 28.0 610 Chen Zongmao et al 0.28
(2010)
29.2-42.0 Gupta et al (2008) 0.292-0.42
38.6-43.9 Gupta et al (2009) 0.386-0.439
3.67-10.69 Sanyal N. et al (2006) 0.067-0.107
62.2-63.1 Hou et al (2013) 0.622-0.631
Phosphamidon 33.3 1000 Jaggi et al (2001) 0.333
Chlorfenvinphos-E | 45 145 Nagayama et al (1989) 0.45
Malathion 48.8-86.3 145 (23°C) Chen Zongmao et al 0.488-0.863
(1980)
62.0 Ozbey et al (2007) 0.62
12.14 Jaggi et al (2001) 0.121
Chlorfenvinphos-Z | 52 145 Nagayama et al (1989) 0.52
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Pesticide Transfer rate | Water solubility References” Brew Factor*
(%) (mg/L) (using Equation 6.2)
Acetamiprid 68-85 4200 Chen Zongmao et al 0.68-0.85
(2010)
47.1-53.3 Gupta et al (2009) 0.471-0.533
78.3-80.6 Hou et al (2013) 0.783-0.806
Fenitrothrin 69.7-75.6 19 Chen Zongmao et al 0.697-0.756
(1991)
48 Nagayama et al (1989) 0.48
Methidathion 83 250 Nagayama et al (1989) 0.83
Dimethoate 97.5-98.3 39800 Chen Zongmao et al 0.975-0.983
(1991)
91 Ozbey et al (2007) 0.91
Cyhalothrin 1.73 0.004 Chen Zongmao et al 0.0173
(1990)
0.11-1.15 Wou et al (2007) 0.0011-0.0115
Propargite 23.6-40 0.215 Kumar et al (2005) 0.236-0.4
Thiamethoxam 80.5-81.6 4100 Hou et al (2013) 0.805-0.816
Thiacloprid 49.7 184 Banerjee et al (2012) 0.497
Profenofos 2.44-7.2 28 Pramanik et al(2005) 0.0244-0.072

*Note: The Brew Factor shown in the last column was calculated from the transfer rate values published.

Procedure for assessment of risk from
pesticide residues in tea

A. Risk assessment based on the residues in dry tea leaves

In the current procedure for establishing MRLs in tea, the Theoretical Maximum
Daily Intake (TMDI) is computed from the Highest Residues (HR) or Supervised
Trial Median Residues (STMR) from field trial data and the daily consumption of dry
tea leaves.

TMDI = HR or STMR x Dry tea consumed daily

The TMDI so computed is then compared with the Acceptable Daily Intake (ADI) per
person, for a particular compound. However, this comparison of TMDI (so obtained)
with ADI is actually a gross overestimation of potential risk to consumers as the dry
tea leaves are never consumed raw. In addition, the consequence of such
overestimation of risk will unduly eliminate a number of otherwise useful pesticides
that could have been used for effective management of pests and diseases in the
tea plantations.

(Equation 3).
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B. Risk assessment based on the brew factor

The use of brew factor gives much scope for assessing the actual intake of
residues. The intake of pesticide residues can be calculated by multiplying the
concentration of residues in dry tea by average daily per capita consumption of tea.
The actual intake of pesticide residues through consumption of tea liquor can be
obtained by multiplying the intake values obtained above by the brew factor as only
tea liquor is consumed.

The dietary risk assessment through consumption of tea liquor can therefore be
assessed by incorporation of the brew factor in the intake calculations as given
below.

TMDIb = HR or STMR x dry tea consumed daily x brew factor  (Equation 4)
where, TMDIb is Theoritical maximum daily intake based on brew factor

Recent studies showed that the actual intakes of residues through tea consumption
can be determined by incorporating this new parameter termed “brew factor” in the
conventional estimates of TMDI. The compound specific brew factor improves risk
assessment and will enable setting realistic maximum residue limits for pesticides in
tea.

lllustrations on the use of brew factor for assessing risk from residues in teas are
given below:

lllustration-I
Computation of MRL for fenpyroximate in tea
(For an Indian adult of 50kg weight) (ADI : 0.01 mg/kg bw)
Pesticide Maximum Food TMDI TMDI ADI ADI % of % of ADI Proposed
residues |consumption| (mg/day) | (mg/day) | (mg/kg/ per ADI per per MRL
(HR) (9) based based day) person person person (ma/kg)
(ma/kg) on HR on (mg/day) based based on
propose on HR proposed
d MRL MRL
of
2 mg/kg
1.78 10 0.0178 0.05 0.01 0.5 3.56 10.0 5.0
Fenpyroximate
1.78 10 0.0178 x 0.05 0.01 0.5 0.11 0.31 5.0
0.031*= | x0.031*
0.000552 =
0.00155

* [Brew Factor]
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Computation of MRL for fenpyroximate in tea
(For an adult of 60kg weight) (ADI : 0.01 mg/kg bw)

Pesticide Maximum Food TMDI TMDI ADI *MPI %of MPI | %of MPI Proposed
residues |consumption| (mg/day) | (mg/day) | (mg/kg/ (mg/ based based on MRL
(HR) (9) based based day) person/ on HR proposed (ma/kg)
(mg/kg) on HR on day) MRL
propose
d MRL
of
5 mg/kg
Fenpyroximate 1.78 10 0.0178 0.05 0.01 0.6 2.97 8.33 5.0
1.78 10 0.0178 x 0.05 0.01 0.6 0.09 0.26 5.0
0.031* = | x0.031*
0.000552 =
0.00155

* [Brew Factor]

The MRL of 5 mg/kg for fenpyroximate is proposed for dry tea leaves based on
TMDIb (calculated using brew factor) which is only 0.26 percent of the ADI per

person which is unlikely to be of any health concern.

lllustration-I|
Computation of MRL for Propiconazole in tea
(For an Indian adult of 50 kg weight) (ADI : 0.07 mg/kg bw)
TMDI ADI % of ADI | % of ADI Proposed
Highest Food (mg/day) per per per MRL
Pesticide [esidues consump (megl) based on (mAI”D(I person person person (mglkg)
(HR) -tion baseg | 0%’ HR proposed /dg )g (mg/day) | based on | based on
(mglkg) ()] MRL of y HR proposed
2.0 mg/kg MRL
1.66 10 0.0166 0.05 0.07 3.5 0.47 1.43 5.0
Propicona
-zole
0.0166 x 0.05 x
1.66 10 0.1315* = 0.1315*= 0.07 3.5 0.06 0.19 5.0
0.002183 0.006575

* [Brew Factor]
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Computation of MRL for propiconazole in tea

(For an adult of 60 kg weight) (ADI: 0.07 mg/kg bw)

Pesticide

Maximum

Food

TMDI TMDI ADI ADI % of ADI | % of ADI Proposed
residues | consumption | (mg/day) | (mg/day) (ma/kg/ per per per MRL
(HR) (9) based on | based on day) person person person (mg/kg)
(mg/kg) HR proposed (mg/day) | based on | based on
MRL of HR proposed
5 mg/kg MRL
Propicona- 1.66 10 0.0166 0.05 0.07 4.2 0.40 1.19 5.0
zole
0.0166 x
0.05 x
1.66 10 0-1315% | g1315+= | 0.7 42 0.05 0.16 >0
0.002183 0.006575

* [Brew Factor]

The MRL of 5 mg/kg for propiconazole is proposed for dry tea leaves based on TMDIb
(calculated using brew factor) which is only 0.16 percent of the ADI per person which is
unlikely to be of any health concern.

Illustration-IlI
Computation of MRL for Acetamiprid in tea
(For a Chinese adult of 60 kg weight) (ADI : 0.07 mg/kg bw)
TMDI ADI % of ADI | % of ADI Proposed
Highest Food TMDI (mg/day) ADI per per person| per person | MRL
- residues . (mg/day) | based on person based on | based on (mg/kg)
Pesticide (HR) conSL(m;pnon based proposed /(gnag/)kg (mg/day) | HR proposed
(mg/kg) 9 on HR MRL of Y MRL
0.1mg/kg
5.46 13 0.07098 0.0013 0.07 4.2 1.69 0.031 0.1
Acetamiprid
cetamiprt 00rey | 0.0013
5.46 13 Z 0.85*= 0.07 4.2 1.44 0.026 0.1
0.06033 0.001105

* [Brew Factor]

The MRL of 0.1 mg/kg for Acetamiprid is proposed for dry tea leaves based on
TMDIb (calculated using brew factor) which is only 0.026 percent of the ADI per
person which is unlikely to be of any health concern.

10
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Considering the HR of 5.46 mg/kg, the MRL for Acetamiprid if fixed at 7 mg/kg in dry
tea leaves, the resulting TMDIb (calculated using brew factor) will be only 0.184

percent of the ADI per person and hence the residues of acetamiprid in tea is

unlikely to be of any health concern. However, in this particular case a much lower
MRL is proposed by China in view of the recent EFSA reports of adverse effects on

reproduction in test animals which indicates the need for a probable revision of ADI

for acetamiprid.

Illustration-1V

Computation of MRL for Indoxacarb in tea

(For a Chinese adult of 60 kg weight) (ADI : 0.01 mg/kg bw)

TMDI ADI % of ADI | % of ADI | Proposed
Highest TMDI (mg/day) per per per MRL
besticide | reSidues ConSFL?rgd ion |(maiday) | based on (mA'/?(' person | person | person | (mg/kg)
(HR) ( )p based | proposed /dg )9 (mg/day) | based on | based on
(mglkg) 9 on HR MRL of y HR proposed
3mgl/kg MRL
1.85 13 0.02405 0.039 0.01 0.6 4.01 6.5 3
Indoxacarb
0.0249> | 0.039x
1.85 13 ': 0.062*= 0.01 0.6 0.25 0.414 3
0.00149 0.002481

* [Brew Factor]

The MRL of 3 mg/kg for Indoxacarb is proposed for dry tea leaves based on TMDIb
(calculated using brew factor) which is only 0.414 percent of the ADI per person
which is unlikely to be of any health concern.

C. TeaBrew preparation method

Tea brew needs to be prepared using the dry tea leaves corresponding to the GAP
PHI which is (7 days for tea) and following the standard of International Organization
for Standardization (ISO) for organoleptic testing of teas for preparation of infusion.

This involves extracting black/green/white tea leaves with boiling hot water
(1:50=black tea : hot water ratio) for 5-6 min, partitioning the residues into an
organic solvent (n-hexane) and estimating the residues after concentration to

suitable volumes.

11
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Brew factor vs processing factor

Brew factor has been defined earlier and denotes proportion of residues that can be
transferred from dry tea leaves to tea brew, the form which is finally consumed. On
the other hand the ‘Processing factor” refers to the proportion of residues in raw
agricultural commodity (here freshly plucked tea shoots) to residues in dry tea
leaves which has been obtained after processing the fresh tea shoots in factories.

Since MRL is fixed on the dry tea leaves which is the traded commodity and only the
tea brew (hot water extract) is consumed, the use of the term “Brew Factor” will be
more relevant in case of tea than the term “Processing Factor” which may be
applicable for other dry commaodities directly consumed unlike tea.

This explanation is expected to remove any confusion for those regulators or other
users of this document who are not familiar with tea.

Determination of national estimates of risk
using brew factor

Determination of any national estimates using the Brew factor for assessing actual
risk from residues in tea can be made by suitable replacement of the following
parameters in the lllustrations-I~1V as applicable for a particular member country /
region:

(a) Daily Tea consumption (g/person/day)
(b) Average adult body weight (kg)

Determination of international estimated daily
Intakes (IEDI) or international estimated short
term intake (IESTI) using brew factor

Determination of the long-term dietary intakes are calculated by multiplying the
STMRs, or recommended MRLs by the average daily per capita consumption
estimated for each commodity on the basis of the GEMS/Food diets and summing
the intakes for each food. Introducing the brew factor as an additional multiplication
factor will refine these estimates as well by realistic proportioning of the contribution
of residues from tea. The estimated amount will then be compared with the acute
reference dose (ARfD).

12
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The highest residue from the supervised residue trials at maximum GAP was
generally seen as the better option than the MRL for short-term dietary intake
calculations. Introducing the brew factor is illustrated below:

IESTI = [LP x HR x Brew factor] BW

where, LP is large portion of tea consumed (kg food/day) used for IESTI
calculation [97.5% of the daily consumption of dry tea leaves]
HR: Highest residues in the maximum PHI
BW: Average body weight of adult.

Advantage of assessing intakes with brew
factors

The advantages of the brew factor based assessment of risk from residues whether
one is required to use the HR or the proposed MRL depending on the objective are
indicated in Table 4 and Table 5.

The brew factor will also help in both short and long term risk assessment to
improve the estimate of intake of pesticide residues in tea as a reduction factor
which was found to be compound specific. The illustration showed that the actual
intakes of the residues of these seven pesticides were up to 526 fold lower than the
intakes predicted conventionally. Table 6 illustrates the international estimated daily
intakes of these terminal residues in tea for a 60 kg adult using the per capita tea
consumption figures for five regional diets used earlier (WHO, 2003). The 13
GEMS/Food Consumption Cluster Diets [Ref: http://www.who.int/foodsafety/chem/
countries.pdf] proposed later as well as the current 17 Cluster diets proposed in
2012 can also be suitably considered for brew factor based risk assessment for
MRL fixation in tea. [Ref: http://www.who.int/foodsafety/chem/gems/en/index1.html].
Table 7 illustrates estimated highest daily intakes of these terminal residues in green
tea for a 60 kg adult in China.

The brew factor approach of risk assessment has a greater significance as with the
actual risk assessment for assuring food safety, there will also be ample scope for
fixation or revision of MRLs in tea to realistic levels acceptable to all stakeholders.

13
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Table 4. Daily intake of pesticide residues in tea assessed with or without brew
factor for an average Indian adult (Body weight: 50 kg)

Residues in *Per Brew Intake (ug/person) Intake as % of ADI
Black tea capita Factor per person
(mg/kg) black tea (BF) Without With BF (Without BF) (With BF)
consump- BF
tion (g) [Col 1 x [Col3x Col | [(Col4 -+ ADI) | [(Col5+ ADI)
Col 2] 4] x 100] x 100]
1 2 3 4 5 6 7

Bifenthrin (ADI: 0.01 mg/kg body weight or 500 pg/person)

0.83 10 0.0458 8.3 0.38014 1.66 0.076

5 (MRL)" 10 0.0458 50 2.29 10 0.458

Fenpropathrin (ADI: 0.03 mg/kg body weight or 1500 pg/person)

1.38 10 0.0019 13.8 0.02622 0.92 0.002

2 (MRL)" 10 0.0019 20 0.038 1.33 0.003

Deltamethrin (ADI: 0.01 mg/kg body weight or 500 pg/person)

0.34 10 0.009 34 0.0306 0.68 0.006
5 (MRL)" 10 0.009 50 0.45 10 0.09
Cypermethrin (ADI: 0.005 mg/kg body weight or 250 pg/person)
0.39 10 0.0051° 3.9 0.01989 1.56 0.008
2 (MRLp)* 10 0.0051° 20 0.102 8 0.041
L-cyhalothrin ~ (ADI: 0.02 mg/kg body weight or 1000 pg/person)
0.18 10 0.0111° 1.8 0.01998 0.18 0.002
1 (MRL)" 10 0.0111° 10 0.111 1 0.011

Hexaconazole (ADI: 0.005 mg/kg body weight or 250 ug/person)

1.90 10 0.0114 19 0.2166 7.6 0.087

3 (MRLp)° 10 0.0114 30 0.342 12 0.137

Propiconazole (ADI: 0.04 mg/kg body weight or 2000 pg/person)

1.66 10 0.1315 16.6 2.1829 0.83 0.109

2 (MRLp)° 10 0.1315 20 2.63 1 0.132

Z Per capita tea consumption: 10g in a total Indian diet of 1.5 kg/day
MRL: EU MRL;

“ MRLp: MRL proposed for this illustration.

4 Calculated considering the residues in tea brew at LOD (0.002 mg/kg).
Source of ADI values: The Pesticide Manual (2006).
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Table 5. Daily intake of pesticide residues in green tea assessed with or without
brew factor for an average Chinese adult (Body weight: 60 kg)

Residues ®Per capita Brew Intake (ug/person) Intake as % of ADI
in green green tea Factor per person
tea consumption (BF) Without BF With BF (Without BF) (With BF)
(mg/kg) (9) [Col 1 x Col | [Col 3 x Col
2] 4] [(Col 4 +~ ADI) | [(Col 5+ ADI)
x 100] x 100]
Dimethoate (ADI: 0.002 mg/kg body weight or 120 pg/person)
1.34 13 0.983 17.42 17.12386 14.51667 14.26988
0.05(MRL)" 13 0.983 0.65 0.63895 0.541667 0.532458
Imidacloprid (ADI: 0.06 mg/kg body weight or 360 ug/person)
1.07 13 0.28 13.91 3.8948 3.863889 1.081889
0.05 (MRL)" 13 0.28 0.65 0.182 0.180556 0.050556
Acetamiprid (ADI: 0.07 mg/kg body weight or 4200 ug/person)
5.46 13 0.85 70.98 60.333 1.69 1.4365
0.1(MRL)" 13 0.85 1.3 1.105 0.030952 0.02631
Tolfenpyrad (ADI: 0.0056 mg/kg body weight or 336 pg/person)
8.93 13 0.002 116.09 0.23218 34.5506 0.069101
20(MRLp)° 13 0.002 260 0.52 77.38095 0.154762
Indoxacarb (ADI: 0.01 mg/kg body weight or 600 ug/person)
1.85 13 0.062 24.05 1.4911 4.008333 0.248517
3(MRLp)® 13 0.062 39 2.418 6.5 0.403
Fenitrothion (ADI: 0.006 mg/kg body weight or 360 pug/person)
1.27 13 0.756 16.51 12.48156 4.586111 3.4671
0.05(MRL)" 13 0.756 0.65 0.4914 0.180556 0.1365
Malathion (ADI: 0.03 mg/kg body weight or 1800 pg/person)
7.76 13 0.863 100.88 87.05944 5.604444 4.836636
0.5(MRL)" 13 0.863 6.5 5.6095 0.361111 0.311639
Chlorfenapyr  (ADI: 0.003 mg/kg body weight or 180 pg/person)
2.55 13 0.0015 33.15 0.049725 18.41667 0.027625
20(MRLp)° 13 0.0015 260 0.39 144.4444 0.216667

& Per capita tea consumption: 13g in a total Chinese diet of 1.5 kg/day

® MRL: EU MRL;

° MRLp: MRL proposed for this illustration
Source of ADI values: The Pesticide Manual (2006).
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Table 6. International estimates of intake of pesticide residues in tea by a 60 kg
adult assessed using brew factor

Pesticides Residues ®Per capita Brew Intake ADI Intake as % of
in Black black tea Factor (Hg) (ug/person) ADI
tea consumption (BF)
(mg/kg) (9) [Col 2 x Col
3 x Col 4]

Middle Eastern

Bifenthrin 0.83 2.3 0.0458 | 0.0874322 600 0.0157
Fenpropathrin 1.38 2.3 0.0019 | 0.0060306 1800 0.0003
Deltamethrin 0.34 2.3 0.009 | 0.007038 600 0.0012
Cypermethrin 0.39 2.3 0.0051 | 0.0045747 300 0.0015
L-cyhalothrin 0.18 2.3 0.0111 | 0.0045954 1200 0.0004
Hexaconazole 1.90 2.3 0.0114 | 0.049818 300 0.0167
Propiconazole 1.66 2.3 0.1315 | 0.502067 2400 0.0209

Far Eastern

Bifenthrin 0.83 1.2 0.0458 | 0.0456168 600 0.0076
Fenpropathrin 1.38 1.2 0.0019 | 0.0031464 1800 0.0002
Deltamethrin 0.34 1.2 0.009 | 0.003672 600 0.0006
Cypermethrin 0.39 1.2 0.0051 | 0.0023868 300 0.0008
L-cyhalothrin 0.18 1.2 0.0111 | 0.0023976 1200 0.0002
Hexaconazole 1.90 1.2 0.0114 | 0.025992 300 0.0087
Propiconazole 1.66 1.2 0.1315 | 0.261948 2400 0.0109
African
Bifenthrin 0.83 0.5 0.0458 | 0.019007 600 0.0032
Fenpropathrin 1.38 0.5 0.0019 | 0.001311 1800 0.0001
Deltamethrin 0.34 0.5 0.009 | 0.00153 600 0.0003
Cypermethrin 0.39 0.5 0.0051 | 0.0009945 300 0.0003
L-cyhalothrin 0.18 0.5 0.0111 | 0.000999 1200 0.0001
Hexaconazole 1.90 0.5 0.0114 | 0.01083 300 0.0036
Propiconazole 1.66 0.5 0.1315 | 0.109145 2400 0.0045
Latin American
Bifenthrin 0.83 0.5 0.0458 | 0.019007 600 0.0032
Fenpropathrin 1.38 0.5 0.0019 | 0.001311 1800 0.0001
Deltamethrin 0.34 0.5 0.009 | 0.00153 600 0.0003
Cypermethrin 0.39 0.5 0.0051 | 0.0009945 300 0.0003
L-cyhalothrin 0.18 0.5 0.0111 | 0.000999 1200 0.0001
Hexaconazole 1.90 0.5 0.0114 | 0.01083 300 0.0036
Propiconazole 1.66 0.5 0.1315 | 0.109145 2400 0.0045
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Pesticides Residues ®Per capita Brew Intake ADI Intake as % of
in Black black tea Factor (Mg) (ug/person) ADI
tea consumption (BF)
(mg/kg) (9) [Col 2 x Col
3 x Col 4]
European

Bifenthrin 0.83 2.3 0.0458 | 0.0874322 600 0.0146
Fenpropathrin 1.38 2.3 0.0019 | 0.0060306 1800 0.0003
Deltamethrin 0.34 2.3 0.009 | 0.007038 600 0.0012
Cypermethrin 0.39 2.3 0.0051 | 0.0045747 300 0.0015
L-cyhalothrin 0.18 2.3 0.0111 | 0.0045954 1200 0.0004
Hexaconazole 1.90 2.3 0.0114 | 0.049818 300 0.0167
Propiconazole 1.66 2.3 0.1315 | 0.502067 2400 0.0209

a Source of tea consumption figures: WHO (2003) GEMS/Food Regional Diets
Source of ADI values: The Pesticide Manual (2006).

Table 7. International estimates highest intake of pesticide residues in green tea by
a 60 kg adult assessed using the brew factor in China

Pesticides Residues in | °Per capita Brew Intake ADI Intake as % of
green tea green tea Factor (Mg) (ug/person) ADI
(mg/kg) consumption (BF)
(9) [Col 2 x Col
3 x Col 4]

1 2 3 4 5 6 7
Dimethoate 1.34 13 0.983 1.4489 120 14.26988
Imidacloprid 1.07 13 0.28 0.3296 360 1.081889
Acetamiprid 5.46 13 0.85 5.1051 4200 1.4365
Tolfenpyrad 8.93 13 0.002 0.0196 336 0.069101
Indoxacarb 1.85 13 0.062 0.1262 600 0.248517
Fenitrothion 1.27 13 0.756 1.0561 360 3.4671
Malathion 7.76 13 0.863 7.3666 1800 4.836636
Chlorfenapyr 2.55 13 0.0015 | 0.0042 180 0.027625

Source of ADI values: The Pesticide Manual (2006).

Advantage of assessing intakes with brew
factors

Tea plant (Camellia sinensis) is the most popular beverage globally and a common
man’s drink. With the increasing awareness on the health benefits of tea, it is only
natural that more and more people will turn to tea. Tea is produced in more than 45
countries and involves intensive cultivation practices. Tender tea shoots are plucked
and processed in factories to dry tea leaves (black or green) and is traded.

17



IGG:TE ISM 14/3

However, unlike other agricultural and horticultural crops, tea is never consumed
directly. Consumers mostly drink the infusion of tea leaves in hot water. Hence for
assessing food safety from the point of view of residues of crop protection products
in tea, it is necessary to consider the residues in both marketed but not eaten forms
as well as in brew the form in which tea is consumed. A number of studies have
indicated that only a portion of the residues detected in the dry tea leaves in fact are
transferred into the liquor which led to the proposal of brew factor based risk
assessment for fixation of MRLs of pesticides in tea.

Following dispensation of this proposal in the 44™ Session of CCPR held in April
2012 and in pursuance of the decision taken at the intersessional meeting of the
FAO-IGG on Tea, this document is prepared as a guidance for assessing risk from
pesticide residues in tea using brew factor for fixation of MRL in tea. The document
aims at providing the basis and procedures with simple illustration to assist
regulators, reviewers and other stakeholders involved in MRL fixation.
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