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Abstract Human exposure to plasticizers is widespread
because these compounds are commonly found in the envi-
ronment. Nevertheless, studies on human dietary exposure
to plasticizers are limited. This research deals with the
evaluation of 27 plasticizer residues in tea infusion samples
brewed with and without bag. Levels were determined by
solid phase extraction—gas chromatography—mass spec-
trometry (SPE-GC-MS). Only a small number of plasti-
cizer were detected: di(2-ethylhexyl) phthalate (DEHP),
di-n-butyl phthalate (DBP) and DEP were found in all
analyzed samples, while di-methyl phthalate (DMP), bis-
(2-ethylhexyl) adipate (DEHA) and DiNP in 80, 70 and
10 % of them. Flavored teas showed higher DMP, DEHA
and DEHP residues, probably due to the use of essential
oils where plasticizers are accumulated. In addition, decaf-
feinated black tea showed DBP levels 18 times higher com-
pared with the average of the other samples. The plasticizer
contents in samples infused with bag was almost always
higher than those infused without bag. The evaluation of
contribution of infusion teas to phthalate exposure showed
that these do not constitute a risk for the consumers.
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Introduction

The tea plant, member of Camellia sinensis, Camellia
assamica and Cambodiensis, is a perennial evergreen from
China. Tea plants grow in tropical and subtropical areas
with adequate rainfall, acid soils and good drainage. The
economic and social interest in tea is easily understood
from the fact that its infusion is the most frequently con-
sumed beverage next to water, with about 18-20 billion
cups consumed daily [1]. Tea is made from the processed
leaves of the plant, and it is distinguished into four types
(black tea, green tea, oolong tea and brick tea) based on
their respective manufacturing methods. Black tea is fer-
mented; green tea is dried and roasted but not fermented;
oolong tea is the result of a partial fermentation; and brick
tea is obtained from dry whole leaves pressed into molds.
The chemical composition of tea is very complex. It con-
sists of proteins (20 % dry weight), amino acids (1-4 %
dry weight), carbohydrates (5-7 % dry weight), miner-
als and trace elements (5 % dry weight). The other minor
components are sterols, lipids, pigments as chlorophyll
and carotenoids, vitamins (B, C, and E) and volatile com-
pounds [2]. Tea consumption contributes to the overall
daily fluid intake, and the amount of calories is insignifi-
cant. In addition, caffeine intake is lower than in coffee or
cola-soft drinks, and tea contributes to the dietary intake
of antioxidant compounds. Large amount of polyphenols
(about 30 % of the dry substance), in fact, is contained in
tea; among these, flavonoids and flavanols are considered
the most important [3]. Total polyphenol content is similar
in different types of tea, although these components vary
according to the plant variety and to the manufacturing pro-
cess [4]. Many studies have stressed the beneficial effects
on health, including the prevention of cardiovascular dis-
eases, skin cancer, coronary artery disease, Parkinson’s
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disease and myocardial infarction [5]. Unfortunately,
like other plants, tea may also contain different classes of
organic and inorganic contaminants. In this regard, some
studies demonstrated that the presence of trace elements
like metals with a high atomic mass in tea is related to acid
soils, whereas trace elements are potentially more bioavail-
able for root uptake [1, 4, 6-8]. Additionally, the transfor-
mation of tea leaves can influence the amount of metals, as
reported by Karak and Bhagat [9].

The cultivation of tea plants in soils contaminated by PCBs,
fertilizers and organochlorine and organophosphorous pesti-
cides can be reflected in fresh and dry tea. Furthermore, poly-
cyclic aromatic hydrocarbons (PAHs) may accumulate in tea
plants [10]. During the production steps, tea can show plas-
ticizer residues due to the machines or to the paper coatings
[7]. Furthermore, several classes of plasticizers, like adipates,
sebacates and phthalates, are currently used in food packaging
[11] and have been found in different matrices [12—16].

Among plasticizers, phthalates gained a dominant position.
In particular, di(2-ethylhexyl) phthalate (DEHP), di-isobutyl
phthalate (DiBP), benzilbutyl phthalate (BBP) and di-n-butyl
phthalate (DBP) are the most used in polymer industry [17].
Several phthalates were included in the list of toxic chemi-
cal by the EPA (Environmental Protection Agency) since they
can contribute to the insurgence cancer, allergies, endocrine
disorders and alterations in the reproductive system [18].

Tea bags are commonly made of filter paper, silk or
nylon. The bag contains the tea leaves while the tea is
steeped, making it easier to dispose of the leaves, and per-
forms the same function as a tea infuser.

An important source of possible contamination from
plasticizers in tea can be the paper coatings. In fact, in the
making of tea bag paper, there are a number of critical fac-
tors not present in other types of plastic products. Because
the paper used is highly porous, it tends to draw the plastic
materials due to the capillary attraction and to the high tem-
perature of the water with which the tea infusion is made.

The belief that plasticizes are ubiquitous environmen-
tal pollutants has led us to investigate the presence of 27
plasticizers in infusion tea made with and without bags,
to survey the daily dietary intake of plasticizers based on
tea ingestion. The work focuses on tea samples with paper
cover bags because of the large commercial distribution
and, for this reason, the impact for the population on the
plasticizers intake by tea consumption.

Materials and methods
Samples

30 samples of 10 tea types were analyzed: three samples
of black tea; three of robust black tea; three of black tea
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bergamot flavored; three of black tea with natural lemon
flavoring; three of black tea with orange and lemon peel
and citrus flavoring; three of decaffeinated black tea; three
of 100 % natural green tea; three of black tea with vanilla
flavoring; three of green tea flavored with peppermint; and
three of organic green tea. All the samples were collected
in December 2012 from the local market. Each package
was composed of cardboard and contained in its interior
between 20 and 25 packets. Each packet was composed of
a paper envelope which contained a filter. The filter con-
tained approximately 2 g of tea.

Chemicals

The methanol and water used in this study were purchased
as residue analysis grade from Sigma-Aldrich (Steinheim,
Germany). Standards of di-methyl adipate (DMA), di-ethyl
adipate (DEA), di-methyl phthalate (DMP), di-ethyl phtha-
late (DEP), di-isobutyl adipate (DiBA), di-n-butyl adipate
(DBA), di-propyl phthalate (DPrP), benzyl benzoate (BB),
methyl glycol adipate (MGA), di-isobutyl phthalate (DiBP),
di-butyl-phthalate (DBP), methyl glycol phthalate (MGP), di-
pentyl phthalate (DPP), bis-phenol A (BisPhA), benzyl butyl
phthalate (BBP), bis-(2-ethylhexyl) adipate (DEHA), di-
isoheptyl phthalate (DiHepP), butyl glycol phthalate (BGP),
di-cyclohexyl phthalate (DcHexP), bis-(2-ethylhexyl) phtha-
late (DEHP), di-phenyl phthalate (DPhP), di-octyl phthalate
(DOP), bis-(2-ethylhexyl) terephthalate (DEHT), bis-(2-eth-
ylhexyl) sebacate (DEHS), di-isononyl phthalate (DiNP),
di-isodecyl phthalate (DiDP), di-nonyl phthalate (DNP), for
a total of 27 plasticizers, all of certified purity >99 %, were
purchased from Aldrich Chemical (Chicago, IL, USA). DBP-
d4 and DEHP-d4 (100 ng pL~") in nonane, used as internal
standards, were bought from Cambridge Isotope Laboratories
Inc. (Andover, MA, USA). Five standard solutions at differ-
ent concentrations containing mixture of all the plasticizers
in analysis were prepared both in methanol and in tea extract
using volumetric flasks. DBP-d4 and DEPH-d4 solution
(10 mg L") was prepared in a similar manner. Calibration
standard solutions were spiked with DBP-d4 and DEHP-
d4 at a concentration level of 1 mg L™!. All solutions were
stored in a refrigerator at 4 °C. The solvents were monitored
for the presence of the substances in issue to control their
back contamination. Oasis HLB glass (5 cc; 0.2 g) cartridges
were purchased from Waters Inc. (Milford, USA). Labora-
tory glassware was heated at 400 °C for at least 4 h and was
covered with aluminum foils prior to use. Laboratory gloves
were not used during sample preparation and analysis.

Preparation of samples

In laboratory, a first set of tea samples was prepared taking
the tea bags and infusing with 25 mL of 100 °C ultrapure
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water for 5 min. The same teas were analyzed after prepara-
tion of samples by infusion of the leaves without bag using
the same procedure. All samples, prepared in triplicate, after
cooling down to room temperature, were transferred into
pre-cleaned 25-mL volumetric flasks, spiked with DBP-d4
and DEHP-d4 at a concentration level of 1 mg L™! and sub-
jected to pre-treatment procedures after 30 min.

All samples were solid phase extracted with cartridges,
which were conditioned by passing 6 mL of methanol and
6 mL of water. The samples were loaded at a flow rate of
1.0 mL/min. After pre-concentration, the sorbent was rinsed
with water (2 x 20 mL) and vacuum dried. Trapped com-
pounds were desorbed using 6 mL of methanol. After rota-
vaporization to near dryness, the extracts were reconstituted
with methanol to a final volume of 1 mL. A blank prepared
by SPE of 25 mL of water was included with each sample set.

HRGC-MS analysis

The separation and quantification of plasticizers were con-
ducted with a GC-MS Shimadzu QP2010 equipped with a
capillary column Supelco SPB-5MS (5 % diphenyl, 95 %
dimethyl polysiloxane, 30 m x 0.25 mm, film 0.25 pwm). The
injector temperature was 250 °C, and the splitless injection
mode was used. The injection volume was 1 pl with a split
ratio of 1:15 for 1 min, and the oven temperature was from
60 to 190 °C (5 min hold) at a rate of 8 °C/min; to 240 °C
(5 min hold) at a rate of 8 °C/min; and to 315 °C at a rate
of 8 °C/min. The carrier gas was helium at a constant flow
rate of 36 cm/sec with an interface temperature of 280 °C.
The data acquisition was performed in the SIM mode with
an ionization energy and emission current of 70 eV and
250 mA, respectively. The 27 analyzed plasticizers were sep-
arated by a 40 min chromatographic run. All analytes were
identified using the GC-MS data and the characteristic mass
fragments for each plasticizer reported in Table 1.

Statistical methods

All statistical calculations were made by IBM SPSS 21 soft-
ware package for Windows (SPSS Inc., Chicago, IL). When
concentrations were below the LOQ only in few samples,
these were replaced with the LOD/2 value [19]. To evaluate
the difference in plasticizer concentrations, the independent-
samples T test on data log,-transformed was applied.

Results and discussion
Method validation

Linearity was assessed by the determination of R* coef-
ficient and the linear concentration range for calibration
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Table 1 GC-MS data of plasticizers under analysis
Plasticizer MW Rt(min) T [m/z(%)] Q,eQ,[m/z (%)]
DMA 174 10.1 114 (100) 101 (85.1) 111 (78.1)
DEA 202 125 111 (100) 157 (87.4) 128 (65.7)
DMP 194 137 163 (100) 92 (10.3) 164 (10.0)
DEP 222 158 149 (100) 177 (25.7) 176 (12.3)
DiBA 258 17.1 129 (100) 185 (45.3) 111(33.5)
DBA 258 18.6 129 (100) 185(84.9) 111 (63.6)
DPrP 250 18.8 149 (100) 150(9.2) 209 (7.5)
BB 212 19.0 105 (100) 91 (51.0) 212(26.3)
MGA 292 193 111 (100) 155 (34.5) 187 (33.6)
DiBP 278  20.9 149 (100) 150 (9.4) 223 (8.3)
DBP 278 233 149 (100) 150 (9.0) 223 (5.7)
MGP 282 241 149 (100) 104 (78.1) 207 (31.8)
DPP 306 26.8 149 (100) 150 (8.9)  237(7.8)
BPA 228 273 213 (100) 119 (17.4) 228 (17.4)
BBP 312 30.2 149 (100) 91 (74.6) 206 (29.1)
DEHA 370 30.9 129 (100) 112 (30.6) 147 (25.4)
DiHepP 362 319 149 (100) 99 (25.0) 265 (19.6)
BGP 366 327 149 (100) 101 (59.7) 193 (28.2)
DcHexP 330 338 149 (100) 167 (35.2) 150 (14.7)
DEHP 390 34.1 149 (100) 167 (37.9) 279 (15.9)
DPhP 318 344 225 (100) 226 (15.9) 104 (10.1)
DOP 390 373 149 (100) 279 (11.2) 150 (9.6)
DEHT 390 375 149 (100) 112 (81.8) 261 (59.4)
DEHS 426 382 185 (100) 149 (89.4) 112 (30.1)
DiNP 418 385 149 (100) 293 (27.9) 127 (17.8)
DiDP 446 394 307 (23.0) 149 (100) 150 (12.2)
DNP 418 397 149 (100) 293 (12.5) 150 (9.4)

MW molecular weight, Rt retention time, 7 target ion, Q qualifier ions

curves (n = 5) constructed with standard solutions pre-
pared in methanol and also in matrix extract. The coef-
ficient of determination was higher than 0.9874 for all
plasticizers under analysis (Table 2). The solutions were
injected three times, and all peak areas of target ions were
normalized against the peak area of characteristic fragment
(m/z 153) of DBP-d, (for plasticizers with retention time
between 10.1 and 27.3 min) and DEHP-d, (for plasticizers
with retention time between 30.2 and 39.7 min).

To verify any significant difference of the slopes in each
calibration curve obtained in standard solution with the
corresponding built with the matrix extract, a ¢ test was car-

ried out. The t-calculated value was obtained as follows:

|b1 — b

IN-4) = ——
€S(by1—by)

where es(,,—p,) is the standard error of the difference
between two slopes b, and b,. The t-calculated values were
compared with the ¢-tabulated of 2.477, value reported for
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Table 2 Linearity, sensitivity and repeatability for plasticizers under
analysis

Plasticizer ~ R? LOD (mgL™") LOQ(mgL~!) RSD (%)
DMA 0.9959  0.030 0.087 3.9
DEA 0.9948  0.018 0.052 3.5
DMP 0.9937  0.010 0.028 32
DEP 0.9928  0.005 0.015 2.1
DiBA 0.9971  0.009 0.027 7.0
DBA 0.9882  0.025 0.072 22
DPrP 0.9947  0.011 0.031 2.9
BB 0.9914 0.014 0.041 23
MGA 0.9918  0.180 0.525 2.7
DiBP 0.9953  0.009 0.025 5.1
DBP 0.9926  0.008 0.022 35
MGP 0.9909  0.100 0.290 42
DPP 0.9882  0.005 0.015 23
BPA 0.9958  0.436 1.270 2.6
BBP 0.9896  0.054 0.156 43
DEHA 0.9881 0.022 0.063 4.0
DiHepP 0.9966  0.229 0.666 49
BGP 0.9878 0.193 0.561 5.8
DcHexP  0.9970 0.014 0.042 6.2
DEHP 0.9973  0.005 0.015 2.0
DPhP 0.9939  0.009 0.025 3.8
DOP 0.9927  0.041 0.120 4.0
DEHT 0.9898  0.087 0.252 7.4
DEHS 0.9988  0.024 0.070 6.1
DiNP 0.9972  0.997 2.904 10.6
DiDP 0.9874 3.752 12.502 5.7
DNP 0.9948  0.024 0.069 22

a confidence level of 95 % (o = 0.05) and six degrees of
freedom. The test showed that the values were not signifi-
cantly different, so it is acceptable to assume that the cali-
bration curves did not differ significantly and that there was
not matrix effect. Due to this, the quantifications were car-
ried out by the use of the calibration curves derived from
the standard solutions.

Limits of detection (LOD) and of quantifications (LOQ)
are shown in Table 2 and were calculated from the RSD %
of six replicate injections at the lowest detectable concen-
tration (with a signal-to-noise ratio <3) for each plasticizer,
as follows: LOD (mg L™!) =3 x RSD % x concentration
(mg L") and LOQ (mg L™!) = 10 x RSD % x concentra-
tion (mg L"), as reported in Pizzutti et al. [20]. Among
all plasticizers under analysis, DiDP had the highest detec-
tion and quantification limits, 3.752 and 12.502 mg L
respectively. For repeatability, relative standard deviations
(RSD %) of peak area measurements, carried out six times,
were determined at the lowest detectable concentration of
each plasticizer. The RSD % values obtained were lower
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than 7.4 % for all the cases, except for DiNP (10.6 %)
(Table 2).

For the accuracy evaluation, appropriate known amounts
of plasticizer standards were added in tea samples. The for-
tified samples were subjected to the pre-treatment proce-
dures previously described after 24 h. Accuracy, calculated
on the average of three replicate analyses, was between
82.0 and 110.8 % (found for DiBA and DEHA, respec-
tively). The precision, expressed as RSD %, were very sat-
isfactory: always lower than 7.0 %.

Plasticizer residues in tea samples

The residues of plasticizers found in tea samples are shown
in Table 3. DEHP, DBP and DEP residues were found in all
analyzed samples, while DMP and DEHA in 80 and 70 %
of these, and DiNP only in samples of green peppermint
flavored tea; all other plasticizers were lower than their
LOQ in all samples. Generally, DEHP or DEHA was the
most abundant plasticizer in all samples, except for decaf-
feinated black tea, which showed DBP value 18 times
higher than the average of the other samples and for green
peppermint flavored tea, which showed DiNP residues.
None of the samples of green tea showed DEHA residues
but, compared with black tea samples, the former appears
more contaminated by DEHP. Flavored teas showed higher
DMP, DEHA and DEHP residues. Probably, the use of
essential oils, where plasticizers are notoriously accumu-
lated [12], induces an increase of these contaminants. In
fact, plasticizers presented in machinery used to extract
and/or decant the oils are transferred to the essential oils
during the production cycle [21]. Only black bergamot-fla-
vored tea showed lower residual values of DEP, DBP and
DEHP.

There are few available reference data on plasticizer res-
idues in tea. Mohamed et al. [7] reported no detectable val-
ues for DMP, DEP, DBP, BBP, DEHA and DEHP in black
tea samples collected in glass cups. According to this, no
detectable residues of BBP were found; conversely other
plasticizer residues, in our study, were determined. Regard-
ing the green tea samples, according to Guo et al. [22], no
detectable residues of DcHexP and DOP were found; con-
versely in our research, concentrations below the quantifi-
cation limit of BiBP and BBP were found, while Guo et al.
[22] reported values of 0.107 mg L~" and 0.0036 mg L™,
respectively. Our concentrations for DEP and DMP were
c.a. 20-25 times higher, while these for DEHP and DBP
were c.a. 2—4 times lower.

Statistical analysis showed that the amounts of plasti-
cizers found in tea samples analyzed with bags were sig-
nificantly (p < 0.05) higher than those in samples without
bags; particularly, it was found that DEHA, DBP, DEP,
DEHP and DMP showed significantly higher amounts in
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Table 3 Plasticizer residues in analyzed tea samples (mean values + SD, n = 3)
Samples DMP (ug L7 DEP (ug L™ DBP (ug L™ DEHA (ug L™ DEHP (ug L™ DiNP (ug L™
Black tea
a 4.7+0.5 33.6+34 85+09 245+25 40.0 £ 4.1 n.d.
b 37£04 105+ 1.1 26£03 153£1.6 31.9+£32 n.d.
Robust black tea
a 21+£02 21.7£22 144+15 35.1£3.6 153+ 1.6 n.d.
b 1.7£0.2 127+£1.3 92+£09 100+ 1.2 20£0.2 n.d.
Black tea with bergamot flavor
a 131+13 21.1+£21 9.4+0.9 81.7+8.3 61.3+6.2 n.d.
b 72+0.7 139+14 82+038 37.4+3.8 309 £ 3.1 n.d.
Black tea with natural lemon flavoring
a 149 £ 1.5 61.8 £6.3 16.1 £ 1.6 74.7 7.6 145.7 £ 14.8 n.d.
b 120+ 1.2 36.2 £3.7 119+1.2 30.0 £3.1 122.1 £ 124 n.d.
Black tea with orange and lemon peel and citrus flavoring
a 9.5+ 0.9 334 +£34 17.1 £ 1.7 833 £85 82.5+84 n.d.
b 59+0.6 208 £2.1 147+1.5 36.8 £3.7 67.7 £ 6.9 n.d.
Decaffeinated black tea
a n.d. 42.6 £4.3 270.6 £27.5 89.2 +£9.1 73.6 £7.5 n.d.
b n.d. 40.1 £4.1 1324 £ 135 58.7+£59 458 £4.7 n.d.
100 % natural green tea
a n.d. 21.8+£2.2 384 £3.9 n.d. 3724 +£379 n.d.
b n.d. 19.7 £2.0 169 £ 1.7 n.d. 272.6 £27.7 n.d.
Black tea with vanilla flavoring
a 122+12 64.7 £ 6.6 162+ 1.6 81.0£8.2 844 £8.6 n.d.
b 6.5+0.7 31.3+£32 73+0.7 320+32 51.6+£52 n.d.
Green tea with peppermint flavoring
a 54£05 23.0+23 6.9+0.7 n.d. 2155 +219 1,689.1 £ 171.8
b 4.7+0.5 21.5+£22 33+£03 n.d. 137.6 &+ 14.0 1,672.2 £ 170.1
Organic green tea
a 6.0 £ 0.6 80.4 £8.2 9.8 £0.9 n.d. 2103 £ 21.4 n.d.
b 6.2+0.6 36.4+3.7 49105 n.d. 169.1 +17.2 n.d.

a, samples with bag; b, samples without bag; n.d., value < LOQ

100, 80, 70, 60 and 40 % of samples (in average +130,
4110, 477, 4164 and 77 %, respectively). No significant
differences were observed only in 30 % of cases (Fig. 1).
The increased phthalate amounts in teas infused with bag
can be linked with the transfer from the packages, since
bags are usually composed of a filter paper coated with
plastic materials [23].

Dietary exposure to plasticizer by teas

Risk assessments of plasticizers in Europe were performed
by different expert panels. In 1992, the Scientific Commit-
tee on Food (SCF) of the European Commission set TDI
for DEHP (0.025 mg/kg bw/day) and temporary TDI for
DEP (0.2 mg/kg bw/day), DBP (0.05 mg/kg bw/day) and
DINP (0.03 mg/kg bw/day) [24]. In 1994, TDI for DEHP

was revised establishing a TDI of 0.05 mg/kg bw/day [25].
In 1998, the Scientific Committee on Toxicity, Ecotoxic-
ity and the Environment (CSTEE) of the European Com-
mission proposed further TDI values: 0.10 mg/kg bw/day
for DBP, 0.037 mg/kg bw/day for DEHP and 0.15 mg/
kg bw/day for DiNP [26]. In 2005, the Scientific Panel on
Food Additives, Flavourings, Processing Aids and Mate-
rials in Contact with Food (AFC) of the European Food
Safety Authority revised TDIs and established the value
of 0.01 mg/kg bw/day for DBP, of 0.05 mg/kg bw/day for
DEHP and of 0.15 mg/kg bw/day for DiNP [27-29]. The
TDI for DEP was set in 2003 by the World Health Organi-
sation (WHO), which proposed a TDI of 5.00 mg/kg bw/
day [30]. The SCF has established for DEHA a TDI of
0.30 mg/kg bw/day in 1994 and has confirmed in 2000 [25,
31].
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Fig. 1 Levels of di-methyl phthalate (DMP), di-ethyl phthalate (DEP), di-buthyl phthalate (DBP), bis(2-ethylhexyl) adipate (DEHA), bis(2-ethyl-
hexyl) phthalate (DEHP) and di-isononyl phthalate (DiNP) in tea samples. Different letters represent significantly different mean values (p < 0.05)
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Table 4 Estimated daily intake (ug/kg bw/day), hazard index and tolerable daily intake (ug/kg bw/day) for plasticizers from tea samples
Plasticizer EDI HI TDI
Estimated from Estimated from Estimated from Estimated from Estimated from Estimated from
min concentration  max concentration mean concentration min concentration max concentration mean concentration
DMP 6.9E—06 5.0E-05 2.8E—05 n.d. n.d. n.d. n.a.
DEP 7.0E—05 2.7E—04 1.3E—04 1.4E—-05 5.4E—05 2.7E—05 5
DBP 2.3E—-05 9.0E—04 1.4E—04 2.3E—-03 9.0E—02 1.4E—-02 0.01
DEHA 8.2E—05 3.0E-04 2.2E—04 2.7E—04 9.9E—04 7.5E—04 0.3
DEHP 5.1E-05 1.2E—-03 4.3E—04 1.0E—03 2.5E—02 8.7E—-03 0.05
DiNP n.d. n.d. 5.6E—03 n.d. n.d. 3.8E-02 0.15
n.d. not determinable, n.a. not available
According to the results of our study, the intake of plasti-  References

cizers was obtained assuming a consumption of one cup of
tea (200 mL) a day [32] and considering an adult weighing
60 kg and a 100 % gastrointestinal uptake as: {1 x plasti-
cizer amount in a single cap (ug) x 1}/bw. The EDI values
and hazard index (HI) values, calculated as HI = EDI/TDI,
for DMP, DEP, DBP, DEHA, DEHP and DiNP from teas,
calculated based on mean, lowest and highest amounts, are
shown in Table 4. As can be seen from the reported values,
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Conclusions
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arisk to the consumers.
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