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QUALITY EVALUATION OF CINNAMON MARKETED IN POLAND
ON THE BASIS OF DETERMINING RATIO OF
CINNAMALDEHYDE-TO-COUMARIN CONTENT

Summary

There are mainly two varieties of cinnamon available on the European market — Ceylon and Cassia
cinnamon. Cassia cinnamon differs from Ceylon cinnamon in the taste, smell, appearance and, most of all,
in the content of coumarin. Cassia cinnamon contains up to 10.6 % of this compound, whereas Ceylon
cinnamon contains only trace amounts thereof.

The objective of the research study was to assess the quality of cinnamon marketed in Poland using
HPLC method. There were analysed twenty-six commercial samples in the form of powder (n = 19), sticks
(n = 6) and bark (n = 1) in order to determine the contents of coumarin and cinnamaldehyde therein.
Among them 73 % had no information of their botanical origin shown on their labels (they were marked
with the “unknown origin” indication). The samples labelled as Cinnamomum verum (n = 6) or
Cinnamomum cassia (n = 1) were used as reference samples. The samples of unknown origin were
characterised by the highest content of coumarin (2.3 + 7.7 mg/g) and the C. verum and C. cassia samples
by the lowest content thereof (up to 0.08 mg/g). The cinnamaldehyde content was 38.7 mg/g — C. cassia,
19 mg/g — species of unknown origin and 9 mg/g - C. verum. The cinnamaldehyde-to-coumarin content
ratio was highly differentiated. In the case of the samples with unknown origin that ratio was below 10,
and the reference samples were characterised by a ratio 157 + 680. It was proved, that on the Polish market
it was Cassia cinnamon, that was predominantly marketed as a low-cost spice with no producer’s declara-
tion of its botanical origin.
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Introduction

Cinnamon is one of the oldest spices used in the food, pharmaceutical and cos-
metic industries [2]. Its name is derived from the Greek words meaning sweet wood; it
is obtained from a dried bark of the cinnamon tree (Cinnamomum) belonging to the
Lauraceae family [5]. The Cinnamomum genus consists of 250 species, but only some
of them are used for commercial purposes. There are two main varieties of cinnamon
available on the European market - Ceylon and Cassia cinnamon. The Ceylon cinna-
mon, also known as ,,true cinnamon”, is obtained from Cinnamomum verum J.Pres
(syn. Cinnamomum zeylanicum Ness) cultivated in Sri Lanka, Madagascar and South-
ern India. Cassia cinnamon has many different botanical sources: Chinese cinnamon is
a bark of Cinnamomum cassia Blume (syn. Cinnamomum aromaticum Ness), which is
grown in China, Myanmar and Vietnam; the Indonesian cinnamon (korintje) Cin-
namomum burmannii Blume originates mainly from Indonesia and Sumatra; and Viet-
namese cinnamon (or Saigon cinnamon) from Cinnamomum loureirii Nees., mainly
from the northern regions of Vietnam and southern China [2, 5, 10, 14]. Cassia cinna-
mon is cheaper than Ceylon cinnamon and therefore more available on the European
market. In addition many producers do not provide information about the botanical
origin of those spices [1, 12].

Cassia cinnamon differs from Ceylon cinnamon in the taste, smell, appearance of
sticks and most importantly in their chemical composition, predominantly in the con-
tent of coumarin [2]. Cassia cinnamon contains up to 10.6 % of coumarin, whereas
Ceylon cinnamon only trace amounts thereof [1]. Coumarin (1-benzopyran-2-one) is
a compound showing various effects. It is used in the prophylaxis and treatment of
lymphedema and chronic venous disease (CVD); it exhibits anti-inflammatory, an-
tithrombotic, sedative and spasmolytic activity [13, 16]. It has been reported that this
compound can inhibit lipid peroxidation, lipoxygenase activity and prevent the chemi-
cally generated oxidative stress; also it inhibits the proliferation of many cell lines, e.g.,
malignant prostate cancer (DU145, LNCaP) and kidney cancer (786-O, A-498) [8, 9].
However for some people with a low cytochrome CYP2A6 activity, it can be hepato-
toxic [12]. Laboratory tests on rodents have shown that coumarin could have a geno-
toxic and carcinogenetic activity; it has caused liver tumours in rats and mice and lung
tumours in mice. Yet, such activity was not confirmed on the human organism [4].

The European Food Safety Authority (EFSA) and German Institute for Risk
Assessment (BfR) have set a Tolerable Daily Intake (TDI) level of 0.1 mg coumarin
per one kg of body weight [17]. Moreover, the European Parliament and Council have
set the maximum level of 2 mg/kg of this compound in food except for cinnamon-
containing, traditional and/or seasonal baked goods with a reference to cinnamon on
their labelling, chewing gums (50 mg/kg), breakfast cereals including muesli
(20 mg/kg), other fine baked goods (15 mg/kg), alcoholic beverages and special cara-
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mels (10 mg/kg), and other desserts (5 mg/kg) [3]. There is no legal regulation regard-
ing the coumarin content in cinnamon [12].

Next to coumarin, cinnamaldehyde is another biologically active compound found
in cinnamon; it gives the cinnamon its flavour, aroma and some pro-health properties
[5]. It exhibits antifungal, antioxidant, anti-inflammatory, antimicrobial and antipyretic
activity [6]. Cinnamaldehyde can inhibit the growth of eggs and adults of human head
lice (Pediculus humanus capitis) as well as yeasts and dermatophytes [2]. This sub-
stance can be used in the prevention and treatment of diabetes, because it regulates the
metabolism of glucose and lipids in the blood and it increases insulin sensitivity [S]. It
also inhibits the proliferation of various types of human cancer cells including hepato-
cellular carcinoma PLC/PRF/5 and HepG2 [11].

The objective of the research study was to evaluate the quality of commercial cin-
namon available on the Polish market.

Material and methods

Commercial samples of cinnamon powder (n = 15) and cinnamon sticks (n = 4)
with the indication of unknown botanical origin were purchased in supermarkets local-
ized in southeast Poland. The samples were delivered by various distributors; only in
the case of 37 % of all the samples the country of origin was specified (India, Indone-
sia and Vietnam). The reference samples consisted of powder (n = 4) and sticks (n = 2)
samples of Ceylon cinnamon from Sri Lanka and Madagascar, and of bark of Chinese
cinnamon from China (n = 1); they were purchased in a special health food store. The
details about the cinnamon samples under analysis are shown in Tab. 1.

Coumarin (> 99 %), cinnamaldehyde (99 %), methanol, acetonitrile, ethanol
(98 %) and orthophosphoric acid were purchased from Sigma-Aldrich (St. Louis,
USA). All the solvents used were of a HPLC grade. The ultrapure water was prepared
using HLP 5 deionizer (Hydrolab, Poland).

The cinnamon sticks were ground in a laboratory mill (IKA All, Germany) to
produce a fine drug powder. A 2 g sample of ground cinnamon was extracted for
30 min with a 20 ml of 50 % (v/v) ethanol solution using an ultrasound-assisted meth-
od (560 W, 40 kHz; U-504 Ultron, Transfer Multisort Elektronik Sp. z 0.0, £.6dz, Po-
land). Then the extracts were centrifuged at 1250 x g (MPW 315R, Med. Instruments,
Warszawa, Poland) for 10 min. Prior to injection, the supernatant was filtered through
a nylon filter (0.20 pm). Each sample was prepared in duplicate.

The chromatographic separation was carried out using Young Lin YL 9100 HPLC
chromatograph with UV-ViS detector YL9120 (YL Instrument Co., Ltd., Korea).
There was used a 4.6 x 250 mm, 2.5 um Cosmosil C18 MSII column that was thermo-
stated at 40 °C. The mobile phase consisted of water with orthophosphoric acid 0.01 %
v/v (phase A), methanol (phase B) and acetonitrile (phase C). A gradient elution at
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a constant flow rate of 0.7 ml/min was used according to the following program: 80 %
A, 5 % B, 15 % C (10 min); then it was changed to 65 % A, 20 % B, 15 % (20 min)
and for the next 20 min it returned to the initial conditions. The chromatograms were
recorded at 280 nm and the injection volume was 20 pl.

Calibration curves were performed by an external standard method using a stand-
ard substance at six different concentrations ranging from 0.01 to 10 pg/ml. The stand-
ards were dissolved in the same solvent, which was used for the extraction of samples
(50 % v/v ethanol solution). The dilution curves showed good linearity (r* > 0.9997).
The limit of detection (LOD) and the limit of quantification (LOQ) were determined
according to a method as described by Solaiman and Al-Zehouri [14]. The calculated
LOD and LOQ were, respectively, 0.05 pg/ml and 0.08 pg/ml for coumarin, and
0.02 pg/ml and 0.06 pg/ml for cinnamaldehyde. The analysis repeatability was deter-
mined by a triple injection of each cinnamon sample. The relative standard deviations
(RSD) were below 1 %. The peak area and retention time-based injection repeatability
were the measurements by the RSD of three injections of the same standard solutions.
The measurements were conducted on the three consecutive days to check an interday
variation of precision. The RSD obtained for the peak area stability was less than 0.4 %
and 1.2 % in the intraday and interday measurements, respectively. The RSD for the
retention time stability was lower than 0.2 % for the two measurements. This meant
that the method developed was suitable for the quantification of the substances chosen.
The recovery was investigated by spiking the commercial sample of cinnamon (with
a known amount of standards) at the three concentration levels (1.5 mg, 3.0 mg, 6 mg
of coumarin, and 6.5 mg, 13 mg and 26 mg of cinnamaldehyde). The recovery values
ranged from 90 to 98 %.

The experimental designs and calculations were performed using a StatSoft Sta-
tistica 13.0 software (StatSoft, Inc., Tulsa, OK). The results were presented as the
mean values with standard deviations (SD). The samples were classified using a Clus-
ter Analysis (CA) and the differences between the groups were calculated by a one-
way analysis of variance (ANOVA) followed by a Duncan test (p < 0.05). The correla-
tion between the content of the compounds analysed was determined using a Pearson’s
correlation test.



. . . . . Kuojsonjoaru Jueuzaru yozsoxd
SL'S SI'oFCrol €00 F8¢'¢ payadsun umowyun 1opmod [qte;
. . . . . Auojsonjooru JueuZaIu Yozsoid
8Y'¢ CI'0OF ¥ 8l ¥0°0 FCE'S payyoadsun umowyun 1opmod RS
. . . . . Kuojsonjoaru dueuzaru yozsoad
or's €I'0F 20T 20°0F 0v'y payadsun umowyun 1opmod 01D
. . . . . Kuojsonjoaru Jueuzaru yozsoad
0T IT°0F0v Sl SO0FI0°L pogroadsun wmowyun opmod 6D
. ] ] . . qrpu JueuZaIu yozsoxd
Y¥'9 IT0FSS91 Y0°0 F LS'T eIpu] umowyun 10pmod 8D
. . . . . elzauopuy Jueuzaru yozsoad
8Y'C LO'0F 0061 100 FL9°L eIsouopu] umowyun 1opmod LD
. . . . . Kuojsonjooru JueuZaIu yozsoxd
16°¢ 60°0 F 68°LI 200 F8SY payyoadsun umowyun 10pmod 90
. ] ] . . WeudIA, / Blzouopuf JueuZAIu yozsoxd
ore 09°0F0z1C 100FeeC WeujdlI A / BISOUOPU] umouwun Iopmod 59
. . . . . Kuojsonjoaru Jueuzaru yozsoad
€S €00 F68°SI 100 F+0°¢ payadsun umowyun 1opmod 149)
. . . . . Auojsonjooru JueuZaIu yozsoxd
ey IT°0F TSI 70°0 F LS€ payyoadsun umowyun 10pmod 130}
. . . . . WeUdIA, / BlZouopuf dueuZaIu Yozsoxd
voy P00 T vsel woFrLe Weujdl A / BISOUOPU] umouwun Iopmod w
. . . . . elzauopuy Jueuzaru yozsoad
99°6 LO0OF €6'1C ¥0°0F LTT eIsoUOpU] umowyun sopmod D
McMEE:M Op 039MOUOWBUAD [3,/5u] [3/5u] . suzoweioq
PAYOPIE [0SOMBMPZ JOUNSOYS | ko PATSDY Uk ey eruazpoyood [ery] SIUZPOGO0g BUIIO ] BYqoId
o1jel ULIBWnod uI3110 JO A1uno) g wio,| odweg
pAyapeweuUr) uLewno)) uIsio [esruejog
0} opAyaprewreuuI)
njuAl wiysjod eu wAuddsop sruoweuko m 039mouowruLd NpAYSp[e I Aukrewny 9soueme7 ‘[ B[oqe],
JONTEW YSI[OJ UO J[qE[IEA’ UOWEBUUID Ul SPAYIP[LWBUUID PUE ULIEWNOD JO JUSIUO)) [ 9[qeL




"9MOPIEPUE)S LIUI[AYOPO F SIUPAIS 10S0LIEM OUuOIME)SPIZId 1[oqe) A\ / SUOTIBIASD PIEPUE)S F SONEA UBSW SMOYS 9[qe],
eruaruselqQ / sejou K1ojeuejdxg

; ; ; ) ; Aurg) elsey BIOY
L6985 61°0 FvL '8¢ 10°0F990°0 euIy) BTSSED ieq 920
. . . . . anysyofdo Byse|
£€9°089 600 F 6801 000 F910°0 eueT LS wojka) syons Y40)
. . . . . apysyoyfao Dise|
S6'LST 900 F IT°€l 00°0 F €80°0 BYUET LIS uojko)) syons ¥ZO
. . Ieysesepe|N D[suo[led Yozsoid
) Y00 F 88 001> TROSESEpRIy woiko) 1opmod X
- 100 F68°S 001> eyueT LS pisorta ozsord [449)
: uo[£o) Iopmod
. . . . . Iexse3epelN jsuo[fed yozsoxd
L90tY 100 F9%'9 000 FS10°0 S uojkon) 10pmod 12O
89781 W0o0Fo6rL 000 F 1¥0°0 eueT LS pisyortoa zsoxd 02O
: uo[£o) Iopmod
. . . . . Kuo[sanjoaru QuBUZIIU D[se|
109 800 FCL6I W00F8TE payadsun umowyun syons 61D
. . . . . Kuo[sonjoaru oueuZAIU Dse|
609 90°0 F0L'81 100 F LO°E pogroadsun umowyun syons 810
. . . . . elzouopuy QuBUZIIU D[se|
LS8 LT'0OFTC0C 1000 F9¢C eIsoUOpU] umowyun syons L1D
. . . . . S1pup SueuZaIU Byse|
96°1 YI'OFLOLI €0°0F0L'8 eIpu] umowyun syons 91D
. . . . . Auojsonjooru JueuZaIu Yozsoxd
LO'S 60 F8Y¢El 200 F99°C syadsun umowyun 1opmod SID
. . . . . Kuojsonjoaru Jueuzaru Yozsoad
8¢9 ST'OF¥E0T wWoFo6le payadsun umowyun 1opmod 1419)
. . . . . Kuojsonjooru JueuzaIu yozsoxd
L9C 900 FCC'LI 10°0 F S+'9 pogroadsun umowyun 1opmod €10




QUALITY EVALUATION OF CINNAMON MARKETED IN POLAND ON THE BASIS OF ... 119

Results and discussion

The contents of coumarin and cinnamaldehyde were determined by the HPLC
method. The chromatograms were generated and the peaks of coumarin and cinnamal-
dehyde were identified based on the corresponding retention time at 20.3 and 39.4 min,
respectively (Fig. 1). The coumarin content obtained for each group was presented in
Tab. 1. Coumarin was detected in all of the commercial samples excluding two sam-
ples of Ceylon cinnamon. The amount of this compound in cinnamon with the un-
known botanical origin ranged from 2.27 to 7.67 mg/g in the powder samples and from
2.36 to 8.7 mg/g in the stick samples. Important was that the three samples of the
commercial cinnamon sticks with the unknown botanical origin exhibited a very simi-
lar value and only in one sample the content of this compound was three times the
above indicated amount.

A) B)

Fig. 1.  Chromatograms of Ceylon cinnamon (A) and of cinnamon with unspecified botanical origin (B)
Rys. 1. Chromatogramy cynamonu cejlonskiego (A) i cynamon bez okreslonego pochodzenia botanicz-
nego (B)

The findings of other scientists confirm that the commercial cinnamon highly var-
ies in terms of the coumarin content. Blavova and Svobodova [2] found coumarin in
the commercial cinnamon available on Czech market to be on a comparable level that
ranged from 2.65 to 7.02 mg/g. Similarly Lungarini et al. [12], who focused on the
Italian market, found highly differentiated concentrations of this compound — from 3 to
4.44 mg/g. In the ground cinnamon samples available on the USA market the coumarin
content ranged between 2.00 and 6.19 mg/g [17]. In turn, in the samples purchased
from retail shops in South India the content of this substance was between 0.82 and
3.46 mg/kg [1]. Sproll et al. [15] and Woehrlin et. al [18] also reported a large diversity
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in the content of coumarin in cinnamon available on the German market — from below
the detection limit to even 8.79 mg/g and 9.90 mg/g of coumarin, respectively.

In the authors’ own study the powdered and stick samples of Ceylon cinnamon
(Cinnamomum verum) contained on average 0.05 and 0.014 mg/g of coumarin, respec-
tively. This is consistent with the findings of Ananthakrishnan et al. [1], who deter-
mined a much lower amount of coumarin in C. verum — from below the detection limit
to 0.14 mg/g [1]. A small amount (0.066 mg/g) of coumarin was also detected in the
bark of Chinese Cassia cinnamon (C. aromaticum). This product could be undesirable
for customers owing to its bark form, however after grinding it tastes and smells like
the commercial cinnamon available on the retail market. In the samples of original C.
cassia barks He et al. [6] found a coumarin level that ranged between 0.04 and
0.85 mg/g, whereas Wang et. al [17] determined the level of this compound to be
0.31 mg/g in a true sample and 0.17 mg/g, on average, in the commercial cinnamon
barks.

Similarly to the content of coumarin, the content of cinnamaldehyde also varied
depending on the botanical and geographical origin of the cinnamon samples (Tab. 1).
However, the content of this substance was not correlated with the coumarin level
(Pearson’s coefficient value 0.233). In the commercial cinnamon powder of the un-
known cinnamon species its level ranged between 13.48 and 24.02 mg/g, whereas in
the sticks it ranged between 17.07 and 20.22 mg/g (Fig. 1). As regards Ceylon cinna-
mon, that compound was identified at a lower level, i.e. it ranged from 5.89 to
8.82 mg/g in the powdered cinnamon and it was ca. 12 mg/g in the sticks, respectively.
A much higher amount of that compound was reported in the bark of Chinese Cassia
cinnamon — 38.74 mg/g. The authors’ own results were similar to the findings of other
researchers. He et al. [6] suggested that the content of cinnamaldehyde could be ap-
plied to differentiate C. cassia from other species. In their study, the true C. cassia
contained from 13.05 to 48.29 mg/g of cinnamaldehyde. If compared with other spe-
cies (C. wilsonii, C. japonicum, C. burmannii and C. mairei), the level of this particular
compound was below 10 mg/g. According to the information available in the Chinese
pharmacopoeia, a quality cortex cinnamon should not contain less than 10 mg/g [6].
Quite different results were obtained by Wang et al. [17]; they determined the highest
content of cinnamaldehyde in C. burmannii (12.4 + 63.8 mg/g) and C. loureiroi (55.8
76.1 mg/g). Wang et al. found a relatively lower amount thereof; its average content
value was 11.24 mg/g in C. verum and 18.45 mg/gin the C. cassia barks. As regards
the cinnamon available on the Italian market, high variations were reported in the con-
tents of cinnamaldehyde [12]. Additionally, compared to the commercial samples,
a lower amount of cinnamaldehyde in the true C. verum was found by Ananthakrishnan
et al. [1]. Average content values of coumarin and cinnamaldehyde for each group of
the product analysed are shown in Fig. 2.
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Explanatory notes / Objasnienia:

Figure shows mean values (bars) and standard deviations (line segments) / Na rysunku przedstawiono
wartos$ci $rednie (w postaci stupkow) i odchylenia standardowe (w postaci odcinkow); a - d — mean values
denoted by different letters differ statistically significantly between groups of tested products tested
(p < 0.05) / wartosci $rednie oznaczone rdéznymi literami r6zna si¢ statystycznie istotnie pomiedzy grupa-
mi badanych produktow (p < 0,05).

Fig. 2.  Content of coumarin and cinnamaldehyde in cinnamon available on Polish market
Rys. 2. Zawarto$¢ kumaryny i aldehydu cynamonowego w cynamonie dostgpnym na polskim rynku

In order to find similarities among the samples analysed and to classify them,
a Cluster Analysis (CA) was carried out. In the cluster scheme the samples were divid-
ed into three different groups (Fig. 3). The longest linkage distance was reported in the
case of Cassia cinnamon bark (C26 sample, the bond distance to other groups was 2.7).
The linkage distance among the cinnamon samples with the unspecified botanical
origin and the Ceylon cinnamon samples was 1.03. Within the group studied, it was 0.7
as for the samples with the unspecified origin of cinnamon (C1 - C10 samples) and 0.3
as for the Ceylon cinnamon samples (C20 - C24 samples). Also, it was shown that the
cinnamon with the unspecified botanical origin varied as regards the parameters tested.

Following the idea of Wang et al. [17] of using cinnamaldehyde-to-coumarin con-
tent ratio to differentiate the Cinnamomum species, the values were determined of this
indicator for the groups classified by CA method (Tab. 2). A remarkable difference
was reported between the ratios of cinnamaldehyde-to-coumarin content: below 10 as
for the unknown samples, between 157 and 680 as for C. verum and 569 as for C. cas-
sia.
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Tree diagram/ Diagram drzewa
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Fig. 3. Classification of cinnamon samples available on Polish market on the basis of Cluster Analysis
that covers content of coumarin and of cinnamaldehyde
Rys. 3. Klasyfikacja probek cynamonu dostepnego na polskim rynku na podstawie analizy skupien
obejmujacej zawarto$¢ kumaryny i aldehydu cynamonowego
Table 2.  Separated groups of cinnamon available on Polish market on the basis of results of Cluster
Analysis including computed cinnamaldehyde-to-coumarin content ratio
Tabela 2. Wyodrgbnione grupy cynamonu dostgpnego na polskim rynku na podstawie wynikow analizy
skupien wraz z obliczonym stosunkiem zawartosci aldehydu cynamonowego do kumaryny
Statistical Coumarin Cinnamaldehyde Clnnamaldehyde
Group Sample measure Kumarvna | Aldehvd cynamono Vs. coumarin
Grupa Probka Miara l[lm /y]n Y [my? ] Wy Aldehyd cynamonowy
statystyczna e e vs. kumaryna
Gl C26 X +SD 0.07*£0.01 38.74°+0.19 568.97" £ 0.00
Xmin - Xmax | < LOQ - 0.08 5.89-13.11 157 - 680
G2 | €C20-C25 | xigp | 0.03°+0.03 8.78" £2.78 362.98" + 244.97
Xmin - Xmax 2.27-8.70 13.48 - 24.02 1.96 - 9.66
G3 | C1-C19 X+SD | 441°+1.97 18.19°+2.78 525°4223

Explanatory notes / Objasnienia:
X — mean value / warto$é $rednia; SD — standard deviation / odchylenie standardowe; a, b, ¢ — mean
values denoted by different letters differ statistically significantly among groups (p <0.05) / wartosci
srednie oznaczone roznymi literami r6zng si¢ statystycznie istotnie pomigdzy grupami (p < 0,05).

In most cases in Poland the type and origin of cinnamon are not labelled on the
spice package. It is supposed that the commercial cinnamon samples studied are prob-
ably C. burmannii and C. loureiroi, this statement is based on the analysis of the data
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received, the comparison of those data with the data reported in other studies, and also
on the information of the country of origin (mainly from Indonesia and Vietnam). Con-
sidering that the commercial samples contain a significant amount of coumarin, its
high consumption could be harmful for the human organism since it exceeds the TDI
level. However Iwata et al. [7] studied the correlation between hepatotoxicity and the
coumarin intake from Kampo medicines (traditional Japanese medicine containing
a cinnamon bark) and they concluded that coumarin contained in those medicines, even
if it exceeded the TDI value, was not correlated with hepatotoxicity.

Conclusions

1. The results obtained proved a high variation in coumarin and cinnamaldehyde con-
tents in the cinnamon available on the Polish market.

2. The highest content of coumarin was reported in the samples without the specified
botanical origin of the spice tested; it was much higher than that as reported in the
Ceylon cinnamon used as reference. Simultaneously, the samples studied were
richer in cinnamaldehyde.

3. Based on the cinnamaldehyde-to-coumarin content ratio it was found that on the
Polish market mainly the low-cost cassia cinnamon is available and its botanical
and geographical origin is unspecified.
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OCENA JAKOSCI CYNAMONU DOSTEPNEGO NA POLSKIM RYNKU NA PODSTAWIE
OKRESLENIA STOSUNKU ZAWARTOSCI ALDEHYDU CYNAMONOWEGO I KUMARYNY

Streszczenie

Na europejskim rynku dostgpne sg glownie dwie odmiany cynamonu — cynamon cejlonski i kasja.
Cynamon kasja rézni si¢ od cynamonu cejlonskiego pod wzgledem smaku, zapachu, postaci, a przede
wszystkim zawarto$ci kumaryny. Kasja zawiera nawet do 10,6 % tego zwiazku, podczas gdy cynamon
cejlonski jedynie sladowe jego ilosci.

Celem pracy byta ocena jakosci cynamonu dostepnego na polskim rynku przy uzyciu metody HPLC.
Dwadziescia sze§¢ probek komercyjnego cynamonu w postaci proszku (n = 19), lasek (n = 6) i kory
(n = 1) analizowano pod wzgledem zawarto$ci kumaryny i aldehydu cynamonowego. Sposrod analizowa-
nych probek cynamonu 73 % nie zawierato na etykiecie informacji dotyczacej pochodzenia botanicznego
(okreslone jako ,nieznane”). Probki oznaczone na etykiecie jako Cinnamomum verum (n = 6) oraz
Cinnamomum cassia (n = 1) uzyto jako probek odniesienia. Najwigksza zawartoscig kumaryny (2,3 +
7,7 mg/g) cechowaly si¢ probki o nieznanym pochodzeniu, najmniejsza za$ probki C. verum oraz C. cas-
sia (do 0,08 mg/g). Zawarto$¢ aldehydu cynamonowego wyniosta 38,7 mg/g — C cassia, 19 mg/g — ,,nie-
znane” 1 9 mg/g — C. verum. Stosunek zawartosci aldehydu cynamonowego do zawartos$ci kumaryny byt
bardzo zréznicowany. W przypadku probek o niezidentyfikowanym pochodzeniu wynidst on ponizej 10,
natomiast probki odniesienia charakteryzowaly si¢ stosunkiem 157 + 680. Wykazano, ze na polskim rynku
w wigkszos$ci sprzedawany jest cynamon kasja — jako tania przyprawa bez deklaracji producenta o pocho-
dzeniu botanicznym.

Stowa kluczowe: cynamon, kumaryna, aldehyd cynamonowy, analiza HPLC, weryfikacja pochodzenia
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