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Abstract

The studies were carried out in the years 2003 and 2004 in the Laboratory of Plant Raw
Material Processing and Storage and in the Department of Vegetable Crops of  Agricultural
University in Szczecin. The aim of the experiment was to estimate the biological value, and
suitability for freezing and freeze-storage of tarragon (Artemisia dracunculus L.), hyssop (Hysso-
pus officinalis L.) and chervil (Anthriscus cerefolium L.) were carried out. The chemical analy-
sis were carried out in a raw, frozen and stored material. The determinations included the
content of dry matter, total ash, total nitrogen, nitrates, vitamin C as L-ascorbic acid, titratable
acidity, total sugars and crude fibre. Among tested in the experiment species the highest amo-
unt of dry matter, total nitrogen and nitrates was noted for hyssop. Chervil was characterized
by a high content of total ash, total sugars, titrable acidity and L-ascorbic acid. The highest
content of crude fibre was found in tarragon. After freezing the level of dry matter, total ash,
total nitrogen, crude fibre, total sugars, titrable acidity and L-ascorbic acid decreased. The
samples of herbs were frozen and stored at –25 ÷ –27°C for 6 and 12 months. Twelve-month
storage had a significant influence on the further decrease of the content of total nitrogen,
titrable acidity and L-ascorbic acid. Tested in the experiment spice herb cultivars showed a go-
od ability for freezing and long-period cold storage. The dry matter loss after twelve month
storage was on average 1.5%. According to the color, taste and aroma the highest quality after
twelve month cold storage was noted for chervil. However, better preservation of L-ascorbic
acid was found for hyssop and tarragon.
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OCENA WARTOŒCI BIOLOGICZNEJ ORAZ PRZYDATNOŒCI
DLA ZAMRA¯ALNICTWA WYBRANYCH GATUNKÓW ZIÓ£ PRZYPRAWOWYCH

Abstrakt

W latach 2003–2004 oceniano wartoœæ biologiczn¹ œwie¿ego ziela oraz wp³ywy zamra¿ania
i zamra¿alniczego przechowywania na zawartoœæ wybranych sk³adników chemicznych w zielu
bylicy estragon (Artemisia dracunculus L.), hyzopu lekarskiego (Hyssopus officinalis L.) oraz
trybuli ogrodowej (Anthriscus cerefolium L.). W materiale doœwiadczalnym (œwie¿e ziele) ozna-
czono zawartoœæ: suchej masy, popio³u ogólnego, azotu ogólnego, azotanów, kwasu L-askorbino-
wego, cukrów ogó³em, b³onnika surowego oraz kwasowoœæ ogóln¹. Oprócz surowca œwie¿ego
ocenie sk³adu chemicznego poddano równie¿ surowiec po zamro¿eniu oraz po 6 i 12 miesi¹cach
zamra¿alniczego sk³adowania. Spoœród ocenianych w doœwiadczeniu gatunków zió³ istotnie wiêk-
sz¹ zawartoœci¹ suchej masy, azotu ogólnego oraz azotanów wyró¿nia³ siê hyzop lekarski. W przy-
padku trybuli ogrodowej wykazano wysok¹ zawartoœæ popio³u ogólnego, cukrów ogó³em, kwasu
L-askorbinowego oraz kwasowoœæ ogóln¹. Najwy¿sz¹ zawartoœæ b³onnika surowego stwierdzono
natomiast w przypadku bylicy estragon. Po zamro¿eniu surowca odnotowano straty w zawarto-
œci: suchej masy, popio³u, azotu, b³onnika, cukrów, kwasowoœci ogólnej oraz kwasu L-askorbino-
wego. Zamro¿ony produkt by³ przechowywany przez 6 i 12 miesiêcy w komorze zamra¿alniczej,
w temp. –25 ÷ –27°C. Po rocznym okresie zamra¿alniczego sk³adowania obserwowano dalszy
spadek w przypadku zawartoœci azotu ogólnego, kwasowoœci ogólnej oraz kwasu L-askorbinowe-
go. Oceniane gatunki zió³ przyprawowych wykaza³y dobr¹ przydatnoœæ do zamra¿ania i d³ugo-
trwa³ego zamra¿alniczego przechowywania. W dobrym stopniu zachowa³y swój charakterystycz-
ny aromat, barwê, a ubytki suchej masy nie przekroczy³y 1,5%. Uwzglêdniaj¹c cechy
organoleptyczne, najlepsz¹ jakoœæ po 12 miesi¹cach zamra¿alniczego przechowywania mia³a try-
bula ogrodowa, natomiast lepiej zachowywa³y kwas L-askorbinowy hyzop lekarski oraz bylica
estragon.

S³owa kluczowe: estragon, hyzop, trybula, wartoœæ biologiczna, zamra¿anie, zamra¿alnicze
przechowywanie.

INTRODUCTION

Spice herbs are very important components of our food as they improve
its taste and give a characteristic aroma. The main chemical compounds of
spice herbs are essential oils, alkaloids, tannins, glycosides, phytoncides, sac-
charides (basic component of dry matter), organic acids, vitamins and min-
erals (SEIDLER-£O¯YKOWSKA, KA•MIERCZAK 2002).

The essential oil content in hyssop leaves varies from 0.3 to 1%, while
in its inflorescences from 0.9 to 2% (WOLSKI et al. 2006). Tarragon herb
contains from 0.6 to 1% of essential oil, depending on the time of harvest
(OLSZEWSKA-KACZYÑSKA, SUCHORSKA 1996).

The results of many studies proved that fruits and vegetables are the
best sources of antioxidants in our diet. These substances protect the organ-
ism by neutralization and disposal of cancerogenic free radicals. Lately, the
presence of many efficient antioxidants has been detected in numerous herbs.
In marjoram, ginger and pepper there are phenolic diterpenes, phenolic
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acids, flavonoids. OSZMIAÑSKI and LAMER-ZARAWSKA (1996) suggest that die-
tary fibre, folic acid and chlorophylline play a protective role in many can-
cer illnesses.

Increased environmental contamination has raised levels of chemical
impurities in soil, drinking water, agricultural yields and also in herbs.
Among such impurities are nitrates and nitrites (WIERZCHOWSKA-RENKE et
al. 1994). Many studies have been conducted, both in Poland and abroad,
on the influence of the intake of nitrates and nitrites with daily diets on
the health of adults, small children and infants. Nevertheless, we still
lack enough data on the content of nitrates and nitrites in herbs. The
growing interest in herbal medicine or in world cuisine as well as easier
transportation have enriched the assortment of herbs available in our
country. However, we should remember that except medicated compo-
nents, herbs may contain nitrates and nitrites, which are easily extracted
and passed to water solutions (WIERZCHOWSKA-RENKE et al. 1994).

We use fresh or dried spice herbs. Fresh herbs are more valuable than
dried ones because they contain vitamins and high quantities of oils. The
latest method of herb storage is freeze-storage (GRZESZCZUK et al. 2005).

The aim of the experiment was to compare the biological value of
some spice herb species (tarragon, hyssop, chervil) and to estimate their
suitability for freezing and freeze-storage.

MATERIAL AND METHODS

The experiment was conducted in the Laboratory of Processing and Storage
of Plant Raw Material of the Agricultural University in Szczecin in 2003-2004.

The research material was produced at the Horticultural Experiment
Station in Do³uje, which belongs to the Department of Vegetable Growing of
the Agricultural University in Szczecin. The material consisted of three spice
herb species: tarragon (Artemisia dracunculus L.), hyssop (Hyssopus offici-
nalis L.), chervil (Anthriscus cerefolium L.).

The chemical analyses of raw, frozen and stored plant material included
determination of the content of dry mattter (drying at 105°C to constant
weight), total ash (incineration of samples in 500°C), total sugars (by the
method of Luff-Schoorl), vitamin C as L-ascorbic acid (by the method of
Tillmans), titratable acidity (KRE£OWSKA-KU£AS 1993), total nitrogen (by the
method of Kjeldahl), nitrates (by colorimetric method, ZALEWSKI (1971) and
crude fibre (KLEPACKA 1996).

Before freezing, the plant material was fragmented to small pieces (about
1 cm long) with a steel knife. Then the samples were packed in 0.05 mm
thick polythene bags, 500 g of herbs each. Frozen samples were stored in
a freezing chamber at -25, -27°C for 6 and 12 months.
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The results of each year were subjected to an analysis of variance.
The means of two years were separated by the Tukey’s test at p=0.05.

RESULTS AND DISCUSSION

In the present work significant differences occurred in the chemical
composition of the three species. Significantly more dry matter, irrespec-
tively of the processing stage, was noted for chervil (on average 15.07%)
and hyssop (on average 14.92%) – Table 1. The content of dry matter in
tarragon herb was significantly lower, on average by 1.78% in comparison
with chervil and hyssop. The level of dry matter in the raw herbs of the
test species was assessed as low. MARTYNIAK-PRZYBYSZEWSKA and WOJCIE-
CHOWSKI (2004) claim that tarragon herb contains 21.9% of dry matter.
SÁNCHEZ-CASTILLO et al. (1995) assessed 23.4% of dry matter in mint herb
and 27.5%. d.m. in leaves of leafy parsley. JADCZAK (2007) determined
18.85% of dry matter for savory and MARTYNIAK-PRZYBYSZEWSKA and WO-
JCIECHOWSKI (2004) cited  the following shares of dry matter: 12.5 for basil
%, 25.6% for oregano, 22.9% for marjoram and 21.0% for thyme.

Among the herb species analysed in the present experiment, tarragon
had a significantly lower content of total ash and total nitrogen. The high-
est amount of total ash was determined for chervil (on average 2.67%),
while the highest content of total nitrogen appeared in hyssop (on average
0.95%). Moreover, hyssop was characterized by a significantly higher level
of nitrates, on average by 402.59 mg NaNO3⋅kg-1 f.m., in comparison with
chervil and tarragon, which in turn did not differ significantly in this re-
spect. However, it was noted that the content of nitrates in raw hyssop
herb was not high: 1,317.16 mg NaNO3⋅kg-1 f.m. (i.e. 961.43 mg N-NO3⋅ kg-1 f.m.).
According to the Decree of Health Minister of 13 January 2003, the level of
nitrates in dill leaves, for example, should not be higher than 1,500, and in
frozen spinach must not exceed 2,000 mg N-NO3⋅kg-1 f.m. SEIDLER-
-£O¯YKOWSKA et al. (2007) determined 2,522.80 mg N-NO3 kg-1 f.m in basil
herb. WIERZCHOWSKA-RENKE et al. (1995), who analysed  dried, packed herbs,
found  assessed for example: 15,820 mg KNO3⋅kg-1 d.m. (i.e. about 1456 mg
N-NO3⋅kg-1 f.m.) in mint herb,  – 16,919 mg KNO3 (i.e. 1557 mg N-NO3) in
salvia and and 3,821 mg KNO3 (i.e. 352 mg N-NO3) in lemon balm.

Determination of the crude fibre content in the plant material showed
the highest crude fibre amount in tarragon, lower – in hyssop and the low-
est one – for chervil (Table 2). The content of total sugars was significantly
higher for chervil, 0.5% more than in tarragon and 1.15% more than in
hyssop. Significantly higher levels of titratable acidity was noted in chervil
and tarragon (on average 0.31% citric acid), and lower in hyssop (on aver-
age 0.24%).



215

Chervil was also characterized by a higher content of L-ascorbic acid,
on average by 10.98 mg⋅100 g-1 f.m. in comparison with hyssop and by
28.10 mg⋅100 g-1 compared with tarragon. L-ascorbic acid content in the
raw herb of chervil was very high – 104.34 mg⋅100 g-1 f.m. The amounts
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of L-ascorbic acid determined for hyssop (63.60 mg⋅100 g-1 f.m.) and tar-
ragon (35.64 mg⋅100 g-1 f.m.) were also high. MARTYNIAK-PRZYBYSZEWSKA

and WOJCIECHOWSKI (2004) cited a lower level of vitamin C for tarragon
(9.8 mg⋅100 g-1 f.m.). For the other herb species, for example basil, savo-
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ry or marjoram, their results varied from 11.9 to 19.9 mg⋅100 g-1 f.m.
CAPECKA et al. (2005) reported a higher content of vitamin C for herbs of
Lamiaceae family – from 23.1 to 53.2 mg⋅100 g-1 f.m.

Among the test spice herb species, chervil was characterized by a high
biological value. In comparison with tarragon and hyssop, it contained more
dry matter, total ash, total sugars, titratable acidity and L-ascorbic acid.

Freezing and freeze-storage had a significant influence on the chang-
es of chemical composition of the three herb species. There were statisti-
cally significant differences in the content of all the compounds deter-
mined in the experiment, except crude fibre. Directly after freezing, most
chemical parameters decreased, for example: dry matter – by 0.32% on
average, total ash – by 0.06% f.m., total nitrogen – by 0.03% f.m., total
sugars – by 0.15% f.m. and L-ascorbic acid – by 47.52 mg⋅100 g-1 f.m.
Changes in titratable acidity were not statistically significant, while the
content of nitrates significantly increased in comparison with the raw
material (on average by 13.35%). A similar direction of the changes in
nitrates was noted by LISIEWSKA and KMIECIK (1997), who proved that freez-
ing and three-month cold storage of leafy parsley leaves resulted in an
increased content of nitrates. However, further storage (6 and 9 months)
caused a decrease of the level of nitrates.

In the present study, after 6 months of freeze-storage further de-
crease in dry matter, total ash, total nitrogen and L-ascorbic acid content
was observed. Also, the level of nitrates significantly decreased – on aver-
age by 204.04 mg NaNO3⋅kg-1 f.m., in comparison with the material ana-
lysed directly after freezing.

After 12 months of cold storage, the content of total nitrogen, total
sugars, titratable acidity and L-ascorbic acid significantly decreased.

Freeze-storage of the test spice herb species had a pronounced effect on
the changes in the content of L-ascorbic acid. Its concentration decreased by
81%, after 6 months and by a further 6% after 12 months. Similar data are
given by LISIEWSKA and KMIECIK (1997).

The spice herb species examined in our experiment proved to be suit-
able for freezing and long-period freeze-storage. They preserved their char-
acteristic aroma and colour very well. The loss of dry matter did not
exceed 1.5%. The best colour, aroma, taste after 12 months freeze-storage
were noted for chervil. This species was also characterized by good pres-
ervation of dry matter, total ash and total nitrogen. However, tarragon
and hyssop were better at preserving the content of L-ascorbic acid. More-
over, these two species were characterized by some desirable changes in
the content of nitrates. At the beginning of the freezing process, the level
of nitrates increased only to gradually decrease later, falling by 10.4% in
tarragon and by 14.8% in hyssop herb after 12 months of storage, in
comparison with the raw material. In chervil the content of nitrates was
constantly increasing, rising by 29.8% after 12 months of freeze-storage.



218

CONCLUSIONS

1. Among the test spice herb species, the highest biological value of
the raw herb was assigned for chervil.

2. Freezing and freeze-storage had a significant effect on changes in
the chemical composition of the plant material. In tarragon and hyssop
herb, changes in the content of most of the parameters we observed were
desirable ones.

3. After 12 months of freeze-storage, chervil’s quality improved ac-
cording to the organoleptic characteristics (colour, aroma, taste).
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