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In recent years, the general population of the 
industrialized world has demonstrated an in-
creased interest in the role of foods with an ad-
dition of physiologically active plant ingredients 
(i.e., phytochemicals) or ingredients of animal 
origin (i.e., zoochemicals) in the well-being and 
life prolongation, as well as the prevention of ini-
tiation, promotion and development of cancer, 
cardiovascular diseases, osteoporosis and obesity. 
Those foods are defined as functional foods [1–3].

Bread is arguably one of the oldest functional 
foods developed by humans [4]. Owing to recom-
mendations that bread, and especially whole-grain 
rye bread, should be an integral part of the diet, 
it seems that this product can be used as a matrix 
possibly capable of supplying functional ingre-
dients to particular groups of people. Many nu-
trients have been added to bread, such as minerals, 

fibre, vitamins or some essential oils containing 
natural antioxidants [5].

Green tea contains a number of biologically ac-
tive compounds, which include epicatechin (EC), 
epigallatocatechin (EGC), epicatechin gallate 
(ECG) and epigallatocatechin gallate (EGCG) 
[6–8]. These compounds, collectively referred to 
as green tea catechin polyphenols, exhibit anti-
oxidant properties as free radical scavengers 
[9]. Recent epidemiological studies showed that 
green tea catechin polyphenols may reduce the 
risk of a va riety of different diseases [10–13] and 
consumed on a daily basis may be conductive to 
maintenance of good health and long life [14, 15]. 
Green tea catechin polyphenols account for 35% 
of dry weight in green tea [6, 7].

Numerous human intervention studies on 
green tea demonstrate a significant increase in 
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MATERIAL AND METHODS

Preparation of breads
Bread samples were prepared using a two–

phase method (sour – dough). Sourdough was pre-
pared using 68 g of 2000 type rye flour (Diamant, 
International Polska, Grodzisk Wielkopolski, Po-
land), 102 ml of water and 0.34 g of freeze-dried 
LV4 starter cultures (Saccharomyces chevalieri, 
Lactobacillus casei and Lactobacillus brevisi; Le-
saffre International, Marcq-en-Baroeul, France). 
Then the sourdough was fermented for 24 h at 
a controlled temperature of 28 °C.

The materials used for the preparation of con-
trol bread were 0.5 kg rye flour (350 g and 82 g of 
rye flour types 720 and 2000, respectively, (Dia-
mant), contained 223 ml water, 7.5 g fine salt and 
15 g instant yeast (Saccharomyces cerevisiae, Le-
saffre International). Test rye bread samples were 
prepared with 0%, 0.5%, 0.8%, and 1.1% green 
tea powder per 100 g flour and, in this way, the 
following samples of this bread were produced: 
control rye bread (C), 0.5% GTE, 0.8% GTE and 
1.1% GTE rye bread.

Ingredients were slowly mixed for 1 min fol-
lowed by intense mixing to optimum consistency. 
Next, a dough piece was fermented for 30 min at 
a temperature of 32 °C. After the fermentation 
process, dough was molded three times for 5 min 
and then a dough piece was fermented for another 
period of 30 min. The dough was then placed in 
a non-stick baking pan, and then proofed at 30 °C 
for 15 min. The dough was then baked at 210 °C 
for 15 min at 75% relative humidity, to produce 
bread. In this way after 1 day storage in a haver-
sack at ambient temperature, bread was subjected 
to instrumental measurements and sensory tests. 
Other samples of rye breads were mechanically 
cut into slices of 10 mm thickness with a bread 
slicer (Zelmer, Rzeszow, Poland). The central part 
of slices was lyophilized (Heto, Thermo Fisher 
Scien tific, Waltham, Massachusetts, USA), ground 
and stored at –20 °C until polyphenol, HPLC and 
chemical analyses (i.e. ash, fat, protein, dietary fi-
bre).

Plant extract
Tea (Camelia sinensis L.) leaf extracts were 

prepared for the study from Japan Sencha Fukuju 
Green Tea, which were bought at a specialty tea 
store (The House of Tea, Poznan, Poland). Green 
tea aqueous extracts were prepared according 
to the method presented by GRAMZA et al. [26] 
Aqueous extracts were prepared by boiling ground 
tea (100 g) in double-distilled water (ddH2O; 
1 000 ml), followed by stirring for 15 min at 70 °C 

plasma antioxidant capacity in humans after con-
sumption of moderate amounts from 1 to 6 cups of 
this beverage per day [8, 16]. For example, ERBA 
and co-workers indicated that 8-week consump-
tion of two cups of green tea beverages daily (con-
taining approximately 250 mg of total catechins) 
with a balanced controlled diet contributed to 
improvement of overall antioxidant status [17]. 
SERAFINI et al. showed that plasma total antioxi-
dant capacity values of subjects who drank green 
tea (a single dose of 300 ml of green tea beverage) 
rose at as early as after 30 min. After black tea and 
red wine ingestion; the peaks appeared 20 min 
later [18].

Thus, preparation of baked products with 
green tea extract (GTE) may prove a valuable 
means of enhancing polyphenol consumption 
and improve the antioxidant status in Western 
consumers. However, marketing success of this 
new functional product will be achieved when the 
product is charac terized by an attractive taste and 
smell, with stable polyphenol and catechin con-
tents, is easy to eat, and has a positive effect in the 
prevention of several stress oxidative-dependent 
diseases (e.g. atherosclerosis, Parkinson’s disease, 
heart disease and Alzheimer’s disease) [1, 5]. 
Moreover, new products might be alternatives for 
consumers who seek health benefits of both rye 
bread and green tea [3].

The effect of GTE addition on the quality of 
obtained food products and catechin stability in 
these products was studied only on frozen and un-
frozen white bread [19–21], sponge cakes [22] and 
biscuits [23], but no such data are available for ad-
dition of green tea to bread made from rye flour. 
Moreover, baking technology of rye bread is dif-
ferent from that of wheat bread. A majority of rye 
breads is prepared as sourdough fermented bread, 
baked from wholemeal rye [24, 25]. The fermen-
tation process during bread making provides some 
additional benefits for consumers, e.g. increase in 
the solubility of pentosans in bread, which is op-
timal at a lower pH, reduction in the enzymatic 
activity which improves dough process ability [24]. 
KATINA et al. indicated that the sourdough fer-
mentation process can stabilize or increase levels 
of various bioactive compounds (e.g. polyphenols) 
in rye bread [25].

In this study, the polyphenol contents, catechin 
stability, antioxidant properties and sensory pro-
files were analysed in rye breads with different 
levels of green tea extracts.
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(the procedure was repeated three times). Col-
lected extracts were centrifuged after filtration 
(2 700  g for 15 min) and then freeze-dried under 
vacuum (Multi Branch Trade and Manufacturing 
Company “Elena”, Zelazkow, Poland). Aqueous 
GTE was prepared in a way that total catechins 
 15% (w/w, HPLC determination), polyphenol 
content  50% (w/w) and (–)-EGCG  9.0% as 
a quality marker of GTE powder.

Extraction of tea polyphenols and caffeine 
from bread crumbs

Tea polyphenols from bread crumbs was ex-
tracted using a method described by WANG and 
ZHOU [19] with minor modifications. One gram 
of the freeze-dried and ground sample was accu-
rately weighed. The sample was extracted in 40 ml 
of an aqueous solution with 70% methanol, 29.7% 
water and 0.3% formic acid. The extraction was 
carried out in a water bath at 70 °C for 45 min with 
mechanical shaking. The aqueous layer was ob-
tained by filtration and its volume was made up to 
50 ml with the same solvent.

Total polyphenol contents 
The level of total polyphenols in green tea 

and rye bread extracts was determined, and re-
sults were expressed as catechin equivalents (CE) 
in mg·g-1 of rye bread according to a method de-
scribed by SINGLETON and ROSSI [27].

Determination of green tea catechin contents
The HPLC analyses of green tea catechin 

contents in GTE were performed on a Waters 
Alliance HPLC System 2695 (Milford, Massa-
chusetts, USA) equipped with an X-Terra RP18 
5 μm column (Milford) according to the method 
described by ANDRADE et al. [28] with minor 
modifications. Gradient elution was carried out 
using the following solvent system: mobile phase 
A consisting of methanol, and mobile phase B 
consisting of water and acetic acid 19 : 1 (v : v). The 
flow rate was 1 ml·min-1 throughout the analy-
ses. The linear gradient elution system was: 2% 
A to 38% B for 60 min, hold at 62% A for 6 min 
and returning to 2% A, after another period of 
2 min. The detection was performed with a PAD 
detector Waters 2996 in the range of 219–540 nm. 
Green tea catechin quantification was carried out 
on the basis of absorbances at 280 nm recorded 
in chromatograms relative to external standards 
of catechins. Sample injection volume was 10 μl. 
Column temperature was set at 40 °C. All rea-
gents and standards used in the experiment were 
of analytical grade, supplied by Merck (Darm-
stadt, Germany) or Fluka (Buchs, Switzerland). 

Identification of each catechin in GTE and rye 
breads was made by comparing the retention time 
and UV spectrum with those of the standards of 
(–)-EGC, (–)-EGCG, (–)-EC, (–)-gallo catechin 
gallate (GCG), (–)-ECG, (–)-catechin gallate 
(CG), (–)-gallocatechin (GC) and (+)-catechin 
(C). Standards were freshly prepared for each se-
ries of analyses. 

Chemical analysis 
Bread samples were analysed for dry matter, 

ash (AOAC, Method 930.22, 926.03, 926.04), 
protein (AOAC, Method 926.04, 950.36, 920.87) 
and fat contents (AOAC, Method 922.06, 935.38) 
using analytical methods recommended by AOAC. 
[29–35]. Dietary fibre was analysed by a method 
described by ASP [36].

Sensory evaluation 
Samples of rye breads (C, 0.5% GTE, 0.8% 

GTE; 1.1% GTE) were served to 52 panelists, 
made up of the staff and students of the Poznan 
University of Life Sciences, who were familiar with 
sensory attributes - taste, texture, colour, aroma 
and acceptability of the samples. A 10-point he-
donic scale was designed to measure the degree 
of preference of samples. The samples were pre-
sented in identical containers, coded with 3-digit 
random numbers, served simultaneously to make 
it possible for panelists to re-evaluate a sample. 
The categories were converted to numerical scores 
ranging from 0 to 10, with 0 as the lowest and 10 as 
the highest.

The antioxidant properties
Radical scavenging activity of plant extracts 

against stable DPPH (2,2-diphenyl-2-picrylhy-
drazylhydrate) was determined spectrophoto-
metrically according to the method described by 
HU et al. [37]. When DPPH reacts with an antioxi-
dant compound, which can donate hydrogen, it is 
reduced. Changes in colour (from purple to light 
yellow) were measured at 515 nm on a UV/visible 
light spectrophotometer (Spekol 11; Jena Analy-
tik, Jena, Germany). The DPPH radical solution 
of 0.0768 mg·ml-1 was freshly prepared in metha-
nol, stored in a flask covered with aluminium foil 
and kept in the dark at 4 °C between measure-
ments. Trolox was dissolved in ethanol to produce 
a solution at 0.63 mg·ml-1. Then it was diluted to 
five different concentrations with methanol as 
a reference standard. An aliquot of sample extract 
(0.1 ml) at different concentrations was added to 
3.9 ml of DPPH solution. Before measurements, 
each sample was incubated in the dark for 15 min. 
The decrease in absorbance for each sample was 
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measured at 515 nm. Methanol was used to set 
zero on the spectrophotometer. A blank sam-
ple containing the same amount of methanol and 
DPPH solution was prepared and measured.

Statistical analysis
The results are given as means and the stan-

dard deviation of three replicates. All data were 
analysed using Statsoft Software (version 8.0; Stat-
soft, Tulsa, Oklahoma, USA). Differences between 
samples (A, B, C, D or A, B, C adjusted to control 
bread) were determined using one-way ANOVA. 
If a significant F ratio was obtained, Tukey’s HSD 
was used to locate differences between means; the 
significance level was set at P < 0.05.

RESULTS AND DISCUSSION 

Chemical composition of the green tea extract
Contents of major catechins and caffeine in 

GTE are compiled in Tab. 1. Aqueous GTE used 
in this study contained four times less catechins 
than extracts added to wheat bread in the experi-
ment conducted by WANG et al., where total cate-
chin contents were 73% and 60% of these extracts 
[19]. It is well known that polyphenols are better 
extracted in hydroalcoholic solutions, which ex-
plains why there were significantly higher amounts 
of tea catechins in the ethanolic extract used by 
WANG et al. However, according to some reports 
on sporadic cases of liver disorders (acute hepa-
titis or hepatocellular necrosis) after ingestion of 
green tea supplements based on hydro-alcoholic 
extracts from green tea leaves [38], it seems advis-
able in view of health safety to prepare functional 
foods using aqueous GTE.

Chemical composition of bread
The chemical composition of control rye 

breads (without green tea extracts) is shown in 
Tab. 2. The energy value of this type of bread was 
(19.4 ± 0.7) kJ·g-1.

Concentrations of polyphenols and tea cate-
chins in rye breads prepared with different levels 
of GTE are presented in Tab. 3. The highest total 
polyphenol contents of (6 632.6 ± 87.9) mg·kg-1 
(expressed as cate chin equivalent) was found 
in dry matter of bread made with 1.1% green 
tea powder. Also the highest caffeine content 
was found in bread prepared with 1.1% GTE 
(618.8 ± 2.6 mg·kg-1 of dry matter). Contents of 
seven catechins in rye bread samples significantly 
increased with the increasing level of GTE. The 
C and CG were detected only at higher values of 
GTE added to rye bread, while GC was not detect-

ed in any rye bread samples. LIU et al. substituted 
cake flour with 10%, 20% and 30% green tea pow-
der, respectively, and obtained almost five times 
higher amounts of green tea catechins in sponge 
cakes [22].

Stability of tea catechins should also be taken 
into consideration for commercial applications 
of tea polyphenols as functional ingredients. The 
stability of green tea catechins in rye breads after 
the baking process is presented in Tab. 4. It was 
reported that breadmaking process was optimal 
for the stability of tea catechins and caffeine. Af-
ter breadmaking process, (–)-EGC was the most 
stable catechin. Regardless of the amount of GTE 
added in the baking process, the percentage loss of 
this catechin was 6–7% (in corresponding amounts 
determined in GTE powder). Furthermore, it can 
be seen from Tab. 4 that (–)-EGCG and (–)-ECG 
amounts increased with an increasing level of GTE 
added to rye bread. Average loss of EGCG and 
ECG contents during breadmaking process was 
18% and 35%, respectively.

Tab. 1. Green tea catechin and caffeine 
contents in GTE powder.

Component
Content 

based on dry weight [%]

Epigallocatechin-3-gallate 9.6 ± 0.3

Epigallocatechin 4.1 ± 0.1

Epicatechin-3-gallate 2.5 ± 0.1

Epicatechin 0.4 ± 0.02

Gallocatechin gallate 0.2 ± 0.01

Catechin 0.2 ± 0.01

Catechin gallate 1.5 ± 0.04

Gallocatechin 0.1 ± 0.002

Total catechins 17.2 ± 0.4

Caffeine 7.6 ± 0.1

Each value is expressed as mean ± standard deviation 
(n = 3).

Tab. 2. Chemical composition of bread.

Nutrient Control rye bread

Dry matter [%] 53.3 ± 2.4

Ash [%] 1.8 ± 0.3

Protein [%] 8.8 ± 0.2

Lipid [%] 0.2 ± 0.01

Dietary fibre [%] 17.1 ± 0.5

Energy [kJ·g-1] 19.4 ± 0.7

Values given are averages of three samples. Each value is 
expressed as mean ± standard deviation.
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WANG et al., when adding 0.05%, 0.1% and 
0.15% GTE, respectively, to bread dough (pre-
pared from white flour) in bread making process 
indicated that 17% of (–)-EGCG and 34% 
(–)-EGC were lost in bread, compared with their 
corresponding amounts in dough. However, only 
9% of (–)-ECG was lost in breads [19]. In our 
study, stability of green tea catechins was EGC > 
> EGCG > ECG, while in the WANG’s study 
it was ECG > EGCG > EGC [19]. WANG et al. 
concluded that catechin losses could be due to 
the combined effect of oxidation, isomeration/
epimerization and degradation of tea catechins 
during various breadmaking stages [19]. On the 
other hand, yeasts added to bread dough as-
similate oxygen during the mixing process, thus 
oxidation of catechins induced by active oxy-
gen must play a very minor role [19]. It is well 
know that degradations and epimerization of tea 
catechins in aqueous systems depend strongly also 
on pH values [19, 39]. According to ZHU et al., 
tea catechins were stable in acid solutions at pH 
values < 4, exhibited intermediate stability in the 
pH range from 4 to 8, and were highly unstable at 

pH > 8 [40]. CHEN et al., when evaluating green 
tea catechin contents in tea drinks, observed that 
those components were relatively stable at pH 3 
and 4, but they were readily degraded at pH 5 and 
6 during autoclaving [41]. To prepare rye bread, 
the two phase fermentation method (sour and 
dough) was applied, which tends to provide a fi-
nal product with pH level < 5 (pH from 4.81 to 
4.84 for each sample of bread). It seems that the 
thermal process can be the main cause of degrada-
tion of tea catechins in rye bread. Our breads were 
baked at 210 °C for 15 min, where core tempera-
ture of the crumb remained above 80 °C for ap-
proximately 10 min, which could provide sufficient 
energy for catechin epimerization.

As estimated, one slice of rye bread (40 g) 
with a green tea extract (0.5% and 1.1% GTE) 
provided between 18.7 mg and 47.6 mg total tea 
cate chins. The amount of EGCG and caffeine 
contents ranged from 11.0 mg to 26.9 mg and from 
7.2 mg to 17.6 mg per one slice of fresh rye bread 
with 0.5% and 1.1% GTE, respectively. WANG 
et al. [19] showed that concentrations of green tea 
catechins in one slice of wheat bread (53 g) with 

Tab. 3. Total polyphenols, catechin and caffeine contents in bread with different GTE levels.

Component [mg·kg-1] 0.5% GTE 0.8% GTE 1.1% GTE

Total polyphenols* 2826.5 ± 77.0A 3943.9 ± 78.3B 6632.6 ± 87.9C

Caffeine 263.7 ± 2.6A 417.3 ± 2.4B 618.8 ± 2.6C

(–)-Epigallocatechin-3-gallate 386.7 ± 2.5A 629.3 ± 2.5B 945.0 ± 5.0C

(–)-Epigallocatechin 192.7 ± 7.5A 309.7 ± 9.5B 432.0 ± 6.0C

(–)-Epicatechin-3-gallate 58.0 ± 2.0A 128.0 ± 3.3B 238.0 ± 7.8C

(–)-Epicatechin 12.7 ± 0.6A 19.0 ± 2.0B 28.2 ± 1.6C

(–)-Gallocatechin gallate 2.8 ± 0.4A 8.7 ± 0.8B 14.2 ± 2.3C

(+)-Catechin n. d. 6.0 ± 2.0A 9.5 ± 0.5B

(–)-Catechin gallate n. d. n. d. 5.0 ± 0.5

(–)-Gallocatechin n. d. n. d. n. d.

Individual values were adjusted to control bread (without GTE content). Each value is expressed as mean ± standard deviation 
(n = 3). The data were calculated as mg·kg-1 dry matter of rye bread. Means with different capital letter s differ significantly at 
P < 0.05.
* - expressed as catechin equivalents, n. d. – not detected.

Tab. 4. Stability of major tea catechins in rye breads with different GTE contents.

Component [%] 0.5% GTE 0.8% GTE 1.1% GTE

(–)-Epigallocatechin-3-gallate 79.0 ± 1.39 80.0 ± 1.59 87.0 ± 1.72

(–)-Epigallocatechin 93.0 ± 1.25 93.0 ± 1.63 94.0 ± 1.67

(–)-Epicatechin-3-gallate 46.0 ± 0.38 63.0 ± 0.94 85.0 ± 1.40

Caffeine 68.0 ± 1.67 67.0 ± 1.39 72.0 ± 1.40

Values given are averages of three samples. Each value is expressed as mean ± standard deviation.
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0.05%, 0.1% and 0.15% GTE powder ranged from 
10.2 mg to 27.6 mg. Thereby, in our results total 
catechin contents in one slice of rye bread (40 g) 
were two times higher than those obtained by 
WANG et al. [19].

Antioxidant properties
Antioxidant properties of four rye breads 

with or without GTE addition are presented in 
Fig. 1. The results showed that adding green tea 
greatly enhanced antioxidant properties of rye 
breads. DPPH of four types of bread ranged from 
1.4 mmol·g-1 to 18.4 mmol·g-1. Thus, antioxidant 
properties expressed as scavenging ability towards 
DPPH radicals were in the descending order: 
1.1% GTE > 0.8% GTE > 0.5% GTE > C, and 
the improved antioxidant properties of green tea 
rye breads were due to the incorporation of green 
tea catechins. In the literature there are nu merous 
studies on the in vitro antioxidant activity of tea 
catechins against various radicals, such as hy-
droxyl, superoxide, peroxyl and DPPH [42–44]. In 
the past decade, the free radical scavenging ability 
of tea catechins was studied by many researchers. 
It was reported that three adjacent hydroxyl 
(OH) groups at position C-3 and C-4 and C-5 
in (–)-EGCG, (–)-GCG and (–)-EGC are more 
effective for scavenging free radicals than the two 
adjacent OH groups at C-3 and C-4 in (–)-ECG, 
(–)-EC, and (–)-CG. In our study, (–)-EGC was 
more stable, followed by (–)-EGCG and (–)-ECG, 
which can improve antioxidant properties of rye 
breads with GTE powder.

Sensory evaluation of breads
As it was already mentioned, marketing success 

of new functional products will be ensured when 
the product, apart from stable polyphenol/catechin 
contents, will also be characterized by an attractive 
taste and aroma. Aroma, colour, texture, flavour 
and general acceptability of control bread and 
breads with different percentages of GTE were 
evaluated using a ten-point hedonic scale (Tab. 5).

All sensory results ranged from 5.4 to 7.1, in-
dicating that the four breads were moderately ac-
ceptable. No statistically significant differences 
between the control and breads fortified with GTE 
were found in colour and texture attributes. It 
seems that the dark color of rye flour had a mask-
ing effect on consumers’ colour acceptability, re-
gardless of the level of GTE powder addition to 
rye bread.

Both flavour and general acceptability scores 
of 1.1% GTE bread decreased significantly 
(P < 0.05), as compared to the control. LU et al. 
formulated sponge cake by replacing cake flour 
with high doses (10%, 20% and 30%) of green 
tea powder and declared that scores for sensory 
charac teristics were the lowest when sponge cake 
was prepared with the highest (30%) addition of 
green tea powder. At the same time, this type of 
sponge cake was slightly bitter, which according 
to LU et al. should be attributed to the caffeine 
content in green tea powder [22]. SCHARBERT 
and HOFMANN reported that tea catechins, espe-
cially (–)-EGCG, are responsible for astringent 

Tab. 5. Sensory evaluation of control and rye breads with different GTE levels.

Samples
Characteristics

Aroma Colour Texture Flavour General acceptability

Control 6.7 ± 2.1A 6.7 ± 2.0 7.0 ± 2.0 7.1 ± 1.9A 6.8 ± 2.0A

0.5% GTE 5.9 ± 2.6AB 6.7 ± 1.4 6.3 ± 2.2 6.3 ± 2.2AB 5.9 ± 2.4AB

0.8% GTE 5.8 ± 2.3AB 7.0 ± 1.7 7.0 ± 1.7 6.5 ± 2.1AB 6.3 ± 2.0AB

1.1% GTE 5.4 ± 2.4B 6.5 ± 2.1 6.6 ± 1.9 5.8 ± 1.9B 5.7 ± 1.9B

Values are expressed as means ± standard deviation. Number of panelists n = 52. Values in each column denoted with differ-
ent letters differ significantly at P < 0.05. 

Fig. 1. Total antioxidant capacities of rye breads.

Antioxidant capacity expressed as DPPH in mmol of Trolox 
equivalents per 1 g. Means with different capital letter differ 
significantly at P < 0.05.
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taste [45]. WANG et al. showed that the more GTE 
(from 0.15% to 0.5%) was added to wheat bread, 
the more intensive astringency was detected [21]. 
However, in our study an inferior flavour was per-
ceived significantly only at the highest GTE pow-
der level (1.1%), which could be explained by the 
masking effect of flavour-taste bouquet produced 
during the sourdough fermentation process.

CONCLUSION

A novel formulation of rye bread produced 
with green tea as a source of polyphenols was de-
veloped. Rye bread containing 1.1% of GTE per 
100 g of rye flour was the best source of green tea 
catechins and was good in terms of antioxidant 
properties. However, due to changes in sensory 
properties, the level of GTE powder introduced to 
rye bread should be limited to 0.8%, or the bread-
making technology with a high level of GTE pow-
der should include a green tea flavour-masking ad-
ditive, such as flaxseed.
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