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Abstract — Fructose is the dominant monosaccharide in
bilberry juice and red bilberry juice, but glucose is dominant in
the cranberry juice. Dominant polyphenols are catechine and
chlorogenic acid. In the bilberry and red bilberry juices, the most
common acids are citric, quinic and tartaric acids, in the
cranberry juice — citric, quinic and malic acids. When bilberry
juice is heat-treated for 30 min at 98 °C =+ 1 °C, HMF content is
2-fold higher than in samples treated at 60 °C + 1 °C. In solutions
from lyophilisates of wild berry juice, turbidity and translucent
coloration have been determined.

Keywords — bioactive compounds, 5-(hydroxymethyl)furfural,
wild berry juice.

|. INTRODUCTION

Inclusion of the organic food in the diet may help to
improve health. Latvian wild berries are usually gathered in
the least polluted areas — forests and bogs — and can be
considered an uncontaminated source of vitamins, various
polyphenols, carbohydrates and organic acids. Although the
food market is overflowed with a large variety of juices and
canned berries, research on healthier products without added
preservatives, antioxidants and other synthetic substances
continues. The unique properties of wild berries have
encouraged scientists all over the world to study their
properties and potential use [1-4].

Two major species of cranberry are the American cranberry
(Vaccinium macrocarpon) spread in the USA and Canada and
the European cranberry (Vaccinium oxycoccos), which is
widely spread in Latvia. Up to date, most studies have used
cultivated American cranberry [1, 5-9] and less attention has
been devoted to European cranberry [10-13], and only few
studies have examined wild cranberry [13]. The mostly
studied compounds that are present in cranberries are
flavonols, flavonones, anthocyanins and flavanols [14-19]. In
addition, cranberry is an exceptional source of various organic
acids [6]. Many cranberry phytochemicals, including various
polyphenols and anthocyanins, are absorbed in humans [5],
[20-22]. Several of these phytochemicals can improve the
human health in case of urogenital and cardiovascular diseases
(CVD) [1], [14].

Bilberry is rich in anthocyanins, which are believed to be
responsible for most of the effects on health improvement
attributed to bilberry [3], [23], [24]. Most well-known effects
are related to vision improvement, but some effects on blood
glucose lowering and lipid lowering may prove to be
beneficial in treatment of diabetes and CVD [25]. Red bilberry
is rich in proanthocyanidins and anthocyanins [2], [26], which
are absorbed in humans [27]. Red bilberry is best known for
its antibacterial and anti-inflammatory properties [26].

In order to obtain various food products (jams, pasteurized
drinks), berries are heat-treated. During the processing of
berries, 5-(hydroxymethyl)furfural (HMF) may be formed
from monosaccharides and organic acids found in the berries.
Due to the potential carcinogenic activity of HMF [28-30], its
content should be monitored and could serve as an indicator of
food product quality. In order to prevent seasonality in berry
juice production, it is purposeful to use juice concentrates or
rapidly soluble dried concentrates; nevertheless, new
techniques to process berries and measurements to monitor the
quality of products are needed.

The aim of the study is to quantitatively determine the
content of bioactive compounds and HMF in juice and juice
lyophilisates from Latvian bilberries (Vaccinium myrtillus L.),
cranberries (Oxycoccus palustris Pers.) and red bilberries
(Vaccinium vitis-idaea L.).

Il. MATERIALS AND METHODS

Juice samples from wild bilberries (Vaccinium myrtillus L.),
cranberries (Oxycoccus palustris Pers.) and red bilberries
(Vaccinium vitis-idaea L.) gathered in Latvian forests and
bogs were used in the study. Bilberries were harvested in the
first part of August, red bilberries in the second part of
September in Jelgava region, cranberries in the first part of
October 2010 in the bog near Kalnciems. Berries were
processed using cold press to obtain juice that was
immediately analyzed.

The content of polyphenols, carbohydrates, organic acids,
ascorbic acid and HMF were determined by high performance
liquid chromatography (HPLC) (Shimadzu LC-20 prominence)
using the calibration curve method.

Concentration of carbohydrates in wild berry juice was
determined by HPLC as described previously [31]. In brief,
calibration was made using standard solutions of fructose,
glucose, sucrose and maltose at the following concentrations:
0.05gL? 0.025 g L* and 0.001 g L. Juice samples (10 uL)
were injected into the chromatograph and analyzed using
acetonitril: water (70:30 volume/volume, %) as a mobile phase
by flow rate 1.3mL min? and Alltech NH; column
(4.6 mm x 250 mm), detector RID—10A.

Concentration of phenolic compounds in wild berry juice
was determined by HPLC. Calibration was made using standard
solutions of gallic acid, catechine, epicatechine, caffeic acid,
syringic acid, chlorogenic acid, coumaric acid, sinapic acid,
ferulic acid, rutine and 4-hydroxybenzoic acid. Juice samples
(10 pL) were injected into the chromatograph and analyzed
using methanol:glacial acetic acid (20:80 volume/volume, %)
as a mobile phase by flow rate 1.3mLmin! and a
PerkinElmer C18 column (4.6 mm x 250 mm), detector DAD
SPD-M20A (278 nm).
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Concentrations of organic acids in wild berry juice were
determined by HPLC. Calibration was made using standard
solutions of oxalic, tartaric, quinic, malic, citric, fumaric,
succinic, ascorbic acids. Juice samples (10 pL) were
injected into the chromatograph and analyzed using
acetonitril:0.05 M KH2PO, (1:99 volume/volume, %) as a mobile
phase by flow rate 1.25mL min® and Alltech C18 column
(4.6 mm x 250 mm), detector DAD SPD-M20A (210 nm).

In addition, for the comparison the concentrations of
organic acids were also determined in black currant (Titania),
red currant (Laila), quince (Cido), lemon (Eureka) and apple
(Antonovka) juices.

Concentration of HMF in wild berry juice was determined
by HPLC. Calibration was made using standard solutions of
HMF at the following concentrations: 20 mg L?, 30 mg L*
and 40 mg L Juice samples (15 puL) were injected into
the chromatograph and analyzed using acetonitrila: water
(10:90 volume/volume, %) as a mobile phase by flow rate
1.3mL min? and Alltech C18 column (4.6 mm x 250 mm)
connected to a UV/VIS detector (SPD-20A) set at 280 nm.

To obtain lyophilisates, juice samples were freeze-dried
using Christ Freeze Dryer Alpha 1-2 LD plus at -50 °C and
6.4 Pa. Solutions were prepared from lyophilisates and used
to measure turbidity with WTW photometer MPM 300
(A =800 nm) (DIN 27027/1SO 7027) and translucent coloration
number with WTW photometer MPM 300 (A =445 nm,
A =520 nm, 2 =620 nm) (EN 1SO 7887:1994).

The results are presented as the mean + standard deviation
(SD). Data analysis was performed using in-built analysis of
Microsoft Excel 2007.

I11. RESULTS AND DISCUSSION

The present study was performed to determine the content
of polyphenols, carbohydrates, organic acids, ascorbic acid
and HMF in juice from wild bilberries, cranberries and red
bilberries gathered in Latvian forests and bogs.

Only the monosaccharide glucose and fructose were found
in berry juice samples, but no sucrose and maltose were
identified. Fructose was the dominant monosaccharide in
bilberry and red bilberry juices, but glucose was dominant in
the cranberry juice (Table 1).

TABLE 1
CONTENT OF CARBOHYDRATES IN WILD BERRY JUICE
Carbohydrate Bilberry Cranberry Red bilberry
Glucose, mg L* 23.63 33.15 32.41
Fructose, mg L* 39.20 18.44 36.17

The content of polyphenols in the analyzed juice samples
varied in a wide range up to 147.4 mg L'* (Table 2). Dominant
polyphenols in bilberry, cranberry and red bilberry juices were
catechine (147.4mglL?, 130.2mgL?! and 723 mgLY,
respectively) and chlorogenic acid (59.6 mg L, 46.7 mg L*
and 11.4 mg L, respectively). The content of polyphenols in
Latvian cranberry juice is higher than the content of
polyphenols found in American cranberry (Vaccinium
macrocarpon) [1].

TABLE 2
CONTENT OF PHENOL COMPOUNDS IN WILD BERRY JUICE
Phenols Bilberry | Cranberry |Red bilberry
Catechine, mg L™ 147.4 130.2 723
Chlorogenic acid, mg L* 59.6 46.7 11.4
4-Hydroxybenzoic acid, mg L* 33.6 12.2 14.6
Gallic acid, mg L* 2.73 0.61 0.67
Caffeic acid, mg L* 15.0 35.3 62.8
Syringic acid, mg L* 1.23 1.10 7.65
Epicatechine, mg L 0.57 0.78 0.01
Coumaric acid, mg L* 0.48 204 0.07
Sinapic acid, mg L 5.86 2.87 6.58
Ferulic acid, mg L* 32.10 2.28 2.67
Vaniline, mg L™ 1.16 2.25 0.46
Rutine, mg L* 30.10 7.36 8.86

To compare wild berry juice to black currant, red currant,
quince, lemon and apple juices, the content of the following
organic acids was determined: tartaric, quinic, malic, citric,
fumaric, succinic acids (Table 3). Dominant acid in the juices,
except for the quince and apple juices, was citric acid ranging
from 12.83 g L (bilberry juice) to 117.3 g L (Ilemon juice).
The 3 most common acids in the bilberry and red bilberry
juices are citric, quinic and tartaric acids. The 3 most common
acids in the Latvian cranberry juice are citric, quinic and malic
acids, similar to the American cranberry [6]. Meanwhile, the
content of ascorbic acid in cranberry, bilberry and red bilberry
juices was 0.580 g L, 0.115 g L™ and 0.038 g L%, respectively.
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Fig. 1. Content of HMF found after 30 min in Latvian bilberry juice
depending on the temperature used to process juice. Results are
presented as the mean + SD.

When bilberry juice was heat-treated for 30 min at
98°C +1°C, HMF content was 2-fold higher than in the
samples treated for 30 min at 60 °C + 1 °C. No difference in
HMF content was found between samples treated at
20°C+1°C and 60°C+1°C (Fig.1). Therefore, if heat
treatment is required it is preferable to use 60°C+1°C
instead of 98 °C + 1 °C.
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TABLE 3
CONTENT OF ORGANIC ACIDS IN WILD BERRY AND FRUIT JUICES
Organic acids Bilberry Cranberry | Red bilberry | Black currant | Red currant Quince Lemon Apple
Tartaric acid, g L™ 1.94 0.664 175 1.54 2.61 0.265 0.095 3.27
Quinic acid, g L 4.24 9.39 9.33 0.079 0.956 8.71 0.426 0.710
Malic acid, g L 1.43 6.24 0.304 2.56 4.84 33.7 2.37 135
Citric acid, g L™ 12.83 245 355 64.2 27.8 0.248 117.3 0.122
Succinic acid, g L 0.535 0.222 0.296 0.512 0.386 0.003 3.64 0.012
_T_he yield for Iyophlll_sates on average was 11_% of the 300 - 0620 nm = 445 nm =520 nm

original mass. The solutions produced from liophilisates of

cranberry, red bilberry and bilberry juices at a concentration of 250

10g L? had pH values of 2.8, 3.0 and 3.2, respectively as -

determined by using electrode Sen Tix 97T connected to a ngOO ]

pH-meter 538 from WTW. Meanwhile, the pH values of g

cranberry, red bilberry and bilberry juices were 2.5, 2.7 and §150 ]

3.0, respectively. Together, the pH values of lyophilisates are S z

only slightly higher (less acidic) than pH values for respective § 100 1

juices. 38

Solutions from Iyophilisates of wild berry juice were used 50 7 a
to measure turbidity expressed as formasin turbidimetric units j
(FTU) and to measure translucent coloration number 0 Red bilberries ' Cranberries ' Bilberries

expressed as m™. Bilberry juice had the highest turbidity,
while cranberry juice had the lowest one (Fig. 2).
Nevertheless, unlike the drinking water, turbidity of juice is
not regulated, and commercially produced juice often contains
bits of berries and fruits.
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Fig. 2. Turbidity of solutions from lyophilisates of wild berry juice. Results
are presented as the mean + SD.

The main compounds that determine the translucent
coloration number of wild berry juice are anthocyanins, but to
some extent also organic acids may affect coloration. As can
be seen in Fig. 3, the translucent coloration number of the
juice tested increases in the following order: red bilberry,
cranberry and bilberry. Tested colourful solutions from
lyophilisates absorb various wavelengths of visible light in a
distinct manner. The least coloration numbers and, therefore,
the highest absorption was observed at wavelength A=620 nm.

Fig. 3. Translucent coloration number of solutions from lyophilisates of wild
berry juice. Results are presented as the mean + SD.

IV. CONCLUSIONS

Latvian wild berry juice is rich in various bioactive organic
compounds. Freeze drying is a valid method to be used during
processing of wild berry juices and can be used as an alternative
to pasteurization. If heat treatment for juice processing is a
must, then temperatures should be kept below 60 °C.

REFERENCES

[1] Neto, C. C., Vinson, J. A. Cranberry. In: Herbal Medicine: Biomolecular
and Clinical Aspects. 2nd edition. Boca Raton (FL): CRC Press, 2011.
Chapter 6. [Skatits 10.01.2013.]. Pieejams:
http://www.ncbi.nlm.nih.gov/books/NBK92770/

[2] Ek S., Kartimo, H., Mattila, S., Tolonen, A. Characterization of phenolics
compounds from lingonberry (Vaccinium vitis-idaea L.). Journal of
Agricultural and Food Chemistry, 2006, N 54(26), pp. 9834-9842.

[3] Chu, W, Cheung, S. C. M,, Lau, R. A. W., Benzii, I. F. I. Bilberry
(Vaccinium myrtillus L.). In: Herbal Medicine: Biomolecular and
Clinical Aspects. 2nd edition. Boca Raton (FL): CRC Press, 2011.
Chapter 4. [Skatits 10.01.2013.]. Pieejams:
http://www.ncbi.nlm.nih.gov/_ books/NBK92770/

[4] Motze, S., Polak, T., Gasperlin, L., Koron, D., Vanzo, A., Poklar, U.,
Abram, V. Phenolics in Slovenian Bilberries (Vaccinium myrtillus L.)
and Blueberries (Vaccinium corymbosum L.). Journal of Agricultural
and Food Chemistry, 2011, N 59(13), pp. 6998-7004.

[5] Cunningham, D. G., Vnnozzi, S. A., Turk, R., Roderick, R., O’Shea E.,
Brilliant, K. Cranberry phytochemicals and their health benefits
nutraceutical beverages. Washington: DC: American Chemical Society;
ACS Symposium Series, 2003; N 871, pp. 35-51.

[6] Watson, D. J. Chemical Characterization of Wild Maine Cranberries.
Electonic Theses and Disertations. The University of Maine, 2001, 109 p.
[Skatits 10.01.2013.]. Pieejams: http://digitalcommons.library.umaine.edu/

[71 Zuo, Y., Wang, C., Zhan, J. Separation, characterization, and quantitation
of benzoic and phenolic antioksidants in American cranberry fruit by GC-
MS. Journal of Agricultural and Food Chemistry, 2004, N 52, pp. 188-195.



Material Science and Applied Chemistry

2014/30

[8] Vvedenskaya, I.O., Vorsa, N. Flavonoid composition over fruit proanthocyanidins: isolation, identification, and bioactivities. Journal of
development and maturation in American cranberry, Vaccinium Agricultural and Food Chemistry, 2011, N 59, pp. 3373-3384.
macrocarpon Ait. Journal Plant Science, 2004, N 167, pp. 1043-1054. http://dx.doi.org/10.1021/jf104621e

[9] WVvedenskaya, I. O., Rosen, R. T., Quido, J. E., Russel, D, J., Mills, K. A., [27] Lehtonen, H., Rantala, M., Suomela, J., Viitanen, M., Kallio, H.
Vorsa, N. Characterization of flavonols in cranberry (Vaccinium Urinary excretion of the main anthocyanin in lingonberry (Vaccinium
macrocarpon) powder. Journal of Agricultural and Food Chemistry, vitis-idaea), cyanidin 3-O-galactoside, and its metabolites. Journal of
2003, N 51, pp. 3541-3545. Agricultural and Food Chemistry, 2009, N 57(10), pp. 4447-4451.

[10] Kihkonen, M. P., Hopia, A. 1., Heinonen, M. Berry phenolics and [28] Mihail, K., Matzi, V., Maier, A., Hervig, R., Greilberger, J., Juan, H.,
their antioxidant activity. Journal of Agricultural and Food Chemistry, Kunert, O., Wintersteiger, R. Hydroxymethylfurfural: an enemy or a
2001, N 49, pp. 4076-4082. http://dx.doi.org/10.1021/jf010152t friendly xenobiotic? A bioanalytical approach. Analytical and

[11] Guay, D. R. Cranberry and urinary tract infections. Drugs, 2009, Vol. 69, Bioanalytical Chemistry, 2007, N 387, pp. 2801-2814.

N 7, pp. 775-807. http://dx.doi.org/10.2165/00003495-200969070-00002 http://dx.doi.org/10.1007/s00216-007-1121-6

[12] Hikkinen, S. H., Kirenlampi, S., Heinonen, I. M., Mykkinen, H., [29] Opinion of the Scientific Panel on Food Additives, Flavourings,
Torronen, A. R. Content of the flavonols quercetin, myricetin, and Processings Aids and Materials in contact with Food (AFC) on a request
kaempfgerol in 25 edible berries. Journal of Agricultural and Food from the Comission related to Flavouring Grup Evaluation 13: Furfuryl
Chemistry, 1999, N 47, pp. 2274-2279. and furan daerivates with and without additional side — chain substituents
http://dx.doi.org/10.1021/jf9811065 and heteroatoms from chemical group 14. EFSA Journal, 215, pp. 1-73.

[13] Dorofejeva, K., Rakcejeva, T., Kviesis, J., Skudra, L. Composition of ~ [30] Morales, F. J. Hydroxymethylfurfural and related compounds. In:
vitamins and amino acids in Latvian cranberries. In: 6-th Baltic Process — induced food toxicants. Ocurence, formation, mitigation and
Conference on Food Science and Technology ,,Innovations for food health risks. John Wiley&Sons, New Jersey, 2009, pp. 135-174.
science and production” Foodbalt 2011, Jelgava, Latvia, Mai 5-6, 2011. [31] Kika, P. Partikas produktu analizu fizikali kimiskas metodes. Jelgava:
Conference proceedings. Jelgava, 2011, pp. 153-158. LLU, 2008, 170. -171. Ipp.

[14] VI?S.'IE'IOU' L, Kathsargyrls, .A" Ifheocr;arls,bs., Giaginis, C Cur(ent llze Cakste, Dr.chem., Assistant Professor at the Latvia University of
clinical status on the preventive effect of cranberry consumption against Agriculture, Faculty of Food Technology, Department of Chemistry. I. Cakste
urinary ;]raz::t |nfesctltl)gs. Nutrition Resea(;clg,: 2013, N. 33(88:' pp- 595-607. graduated from the Latvian State University, Faculty of Chemistry in 1972. She

[15] mnaﬁeﬁméf Fof)‘z Scl)’lﬁr gs anMdOI)ail(r)]a\}aiI'z;’\biIﬁemf%ériganjf]?jpneazl’ I(;f rece_ived a Car)didate Degree in Chemistry in 1987 (M_. V. Lomonosov Moscow
Cligﬁ:al Nut.rition 2004. N 79 797747 Y- Institute of Fine Chemical Technology), Dr.chem. in 1992 (Riga Technical

A PP 12 ) ) . University). Since 1972, I. Cakste has been working at the Scientific Research

[16] Aherne, S. A, O'Brien, N. M. Dietary flavonols: Chemistry, food jngityte ‘of Practical Biochemistry “Biolar”, since 1990 — at the Latvia
content, and_ metabolism. Nutrition, 2002, VVol.18, N 1, pp. 75-81. University of Agriculture, Faculty of Food Technology, Department of
http://dx.doi.org/10.1016/S0899-9007(01)00695-5 i Chemistry. Since 2000, she is the author of more than 30 scientific publications,

[17] Roopchand, D. E., Krueger, C. G., Moskal, K., Fridlender, B., 3 atian patents. Her research interests include quality of food, food packaging
L|Ia,|\/_I.A., Rasknj,_ I._ Food-compatible method for the efficient materials, bioactive compounds in nature products.
extraction and stabilization of cranberry pomace polyphenols. Food  aqdress: Liela Str. 2, Jelgava, LV-3001, Latvia
Chemistry, 2013, N 141(4), pp. 3664-3669. E-mail: ilze.cakste@Ilu.lv

[18] Neto, C. C., Krueger, C. G., Lamoureaux, T. L. MALDI-TOF MS
characterization of proanthocyanidins from cranberry fruit (Vaccinium ~ Mara Kuka, Dr.sc.ing., Assistant Professor at the Latvia University of
macrocarpon) that inhibit tumor cell growth and matrix metlloproteinase ~ Agriculture, Faculty of Food Technology, Department of Chemistry. M. Kuka
expression in vitro. Journal of the Science of Food and Agricuhure‘ graduated from the Latvian State University, Faculty of Chemistry in 1969. In
2006, N 86, pp. 18-25. http://dx.doi.org/10.1002/jsfa.2347 1993, she received Dr. sc. ing. degree from the Latvian State Institute of

[19] Fuleki, T., Francis, F. J. Qantitative methods for anthocyans: Purification ~ Wood Chemistry. Since 1969, M. Kuka has been working at the Latvia
of cranberry anthocyanins. Journal of Food Science, 1968, N33,  University of Agriculture, Faculty of Food Technology, Department of
pp. 266-269. http://dx.doi.org/10.1111/j.1365-2621.1968.th01365.x Chemistry. Since 2000, she is the author of more than 30 scientific

[20] Murphy, B. T., MacKinnon, S. L., Yan, X., Hammond, G. B., publications, 1 Latvian patent. Her research interests include quality of food,
Vaisberg, A. J., Neto, C. C. Identification of triterpene hydroxycinnamates ~ bioactive compounds in nature products.
with in vitro antitumor activity from whole cranberry fruit (Vaccinium  Address: Liela Str. 2, Jelgava, LV-3001, Latvia
macrocarpon). Journal of Agricultural and Food Chemistry, 2003, N 51,  E-mail: mara.kuka@Ilu.lv
pp. 3541-3545. http://dx.doi.org/10.1021/jf0341149 Ingrida Augspole, doctoral student at the study programme “Food Science”, the

[21] Ferguson, P., Kurowska, E. Freeman, D. J. Chambers, A. F.  Latvia University of Agriculture, Faculty of Food Technology, Department of
Koropatnick, D. J. A flavonoid fraction from cranberry extract inhibits  Chemistry. She received her Mg. cib. hyg. degree in Food Hygiene from the
proliferation of human tumor cell lines. Journal of Nutrition, 2004, | atvia University of Agriculture in 2010. Research interests: quality evaluation
Vol. 134, N 6, pp. 1529-1535. o and processing of wild berries, apples, honey, carrots and potatoes. She is the

[22] Srinivas, N. R. Cranberry juice ingestion and clinical drug-drug  aythor of 13 scientific articles.
interaction potentials; review of case studies and perspectives. Journal of  Address: Jelgava, Liela Str. 2, Jelgava, LV-3001, Latvia
Pharmacy and Pharmaceutical Sciences, 2013, N 16(2), pp. 289-303. E-mail: ingrida.augspole@inbox.lv

[23] Faria, A., Oliveira, J., Neves, P., Gameiro, P., Santos-Buelga, C., . . . . .
Freitas, V., Mateus, N. Antioxidant properties of prepared blueberry Ingmars Cinkmanis, Lecturer at the Latvia Unlvers_lty of Agrlcult_ure,
(Vaccinium myritillus) extracts. Journal of Agricultural and Food  Faculty of Food Technology, Department of Chemistry. He received
Chemistry, 2005, N 53, pp. 6896-6902. Mg. chem. de_gree (2003) from the _Unlver5|ty of Latv_la, the Faculty qf
http://dx.doi.ora/10.1021/if0511300 Chgmlst_ry. Slnce_ 2005, |. Clnkmar_us has been \{vprklng at the Latvia

[24] Zheng, W., Wang, S. Y. Oxygen radical absorbing capacity of phenolics University of Agriculture. Research interests: untrao!ltlonal beer drmks,' new
in blueberries, cranberies, choeberries, and lingonberries. Journal of ~ D€er sorts, novel methods of wort and beer producing processes. He is the
Agricultural and Food Chemistry, 2003, N 51, pp. 502-500. author of 1Q scientific articles, 2 Latvian pater)ts.
http://dx.doi.ora/10.1021/if020728u Addrt_ess; Liela Str. 2, Jelgava, LV-3001, Latvia

[25] de Mello, V. D. F., Schwab, U., Kolehmainen, M., Koenig, W., ~ E-mail:ingmars@Ianet.lv
Siloaho, M., Poutanen, K., Mykkiinen, H., Uusitupa, M. A diet high  Peteris Kuka, Dr. chem., Professor Emeritus at the Latvia University of
in fatty fish, bilberries and wholegrain products improves markers of  Agriculture. P. Kuka graduated from the Latvian State University, Faculty of
endothelial function and inflammation in individuals with impaired Chemistry in 1965. He received a Candidate Degree in Chemistry in 1970,
glucose metabolism in a randomised controlled trial: The Sysdimet  Dr. chem. degree in 1992. Since 1970, P. Kuka has been working at the Latvia
study. Diabetologia, 2011, N 54, pp. 2755-2767. University of Agriculture, Faculty of Food Technology, Department of
http://dx.doi.org/10.1007/s00125-011-2285-3 Chemistry. P. Kuka is the author of more than 100 scientific publications, 2 Latvian

[26] Kylli, P., Nohynek, L., Puupponen-Pimii, R., Westerlund-Wikstrom, B.,  patents. His scientific area is related to quality of food, beverages and water.

Leppénen, T., Welling, J., Moilanen, E., Heinonen, M. Lingonberry
(Vaccinium vitis-idaea) and European cranberry (Vaccinium microcarpon)

Address: Liela Str. 2, Jelgava, LV-3001, Latvia
E-mail: peteris.kuka@Ilu.lv


http://dx.doi.org/10.1021/jf010152t
http://dx.doi.org/10.2165/00003495-200969070-00002
http://dx.doi.org/10.1021/jf9811065
http://dx.doi.org/10.1016/S0899-9007(01)00695-5
http://dx.doi.org/10.1002/jsfa.2347
http://dx.doi.org/10.1111/j.1365-2621.1968.tb01365.x
http://dx.doi.org/10.1021/jf034114g
http://dx.doi.org/10.1021/jf0511300
http://dx.doi.org/10.1021/jf020728u
http://dx.doi.org/10.1007/s00125-011-2285-3
http://dx.doi.org/10.1021/jf104621e
http://dx.doi.org/10.1007/s00216-007-1121-6

Material Science and Applied Chemistry

2014/30

Tize Cakste, Mara Kiika, Ingrida Augspole, Ingmars Cinkmanis, Péteris Kiika. Latvijas savvalas ogu sulu biologiski aktivie savienojumi

Savvalas ogu unikalais saturs rosina zinatniekus pétit to ipaSibas un potencialo pielietojumu. Lai no ogam iegitu dazadus partikas
produktus, ogas tiek termiski apstradatas. Saja procesa no ogas esofajiem monosaharidiem un organiskajam skabém var veidoties
5-(hidroksimetil)furfurols (HMF).

Pétijuma mérkis ir biologiski aktivo savienojumu un HMF satura analize Latvijas mellenu (Vaccinium myrtillus L.), dzérvenu (Oxycoccus
palustris Pers.) un briiklenu (Vaccinium vitis-idae L.) sulas un sulu liofilizatos.

Polifenolu, oglhidratu, organisko skabju, askorbinskabes un HMF saturs noteikts ar augsti efektivo skidruma hromatografiju (AESH),
izmantots hromatografs “Shimadzu LC — 20 Prominence”. SalidzinaSanai organisko skabju saturs noteikts arT Titania Skirnes upenu, Laila
Skirnes janogu, Cido skirnes cidoniju, Antonovka Skirnes abolu un Eureka 8kirnes citronu sulas. Liofilizati tika iegiti, sasaldétas svaigi spiestas
sulas vakuuma izzavgjot “Christ Freeze Dryer Alpha 1-2 LD plus” iekarta. No liofilizatiem iegiitajiem $kidumiem noteikta dulkainiba un
krasojuma skaitli.

Domingjosie polifenoli mellenu, dzervenu un briiklenu sulas bija katehins (atbilstosi 147,4 mg L%; 130,2 mg L* un 72,3 mg L) un hlorogénskabe
(atbilstosi 59,6 mg L; 46,7 mg Lt un 11,4 mg L1).

Tika pétits un veikts organisko skabju satura salidzinajums savvalas ogu un upenu, janogu, cidoniju, citronu un abolu sulas. Pé&titajas sulas,
iznemot cidoniju un abolu sulas, domingjo3a skabe bija citronskabe, kuras saturs bija robezas no 12,83 mg L* (mellenu sula) Iidz 117,3 mg L?
(citronu sula).

Askorbinskabes saturs dzérvenu, mellenu un briklenu sulas tika noteikts atbilstosi 0,580 mg L; 0,115 mg L' un 0,038 mg L.

Oglhidratu masas lielako dalu mellengs, dz&rvengs un briiklengs veidoja glikoze (atbilstosi 23,63 mg L%; 33,15 mg L* un 32,41 mg L) un fruktoze
(atbilstosi 39,20 mg L%; 18,44 mg Lt un 36,17 mg L1).

Paaugstinata temperatiira mellenu sula veidojas HMF, pie kam pé&c 0,5 h karséSanas (98 + 1) °C temperatara HMF saturs bija divas reizes
lielaks neka péc 0,5 h karsésanas (60 + 1) °C temperatiira izturétajos sulu paraugos.

Veiktais pétijums apliecindja, ka Latvijas savvalas ogu sulas ir bagatas ar dazadam biologiski aktivam organiskam vielam. Sulu liofilizacija ir
ieteicams ka maigs apstrades panémiens un $o metodi var lietot ka alternativu pasterizacijai.

Hinze Yakcre, Mapa Kyka, Uurpuaga Ayrmmnone, Uarmape llunkmanuc, Ilerepuc Kyka. Buosiornuecku akTuBHbIe COeIUHEHUSI COKOB
AMKopacTyumx siroq Jlarsuu

VHUKaIbHBIH XapakTep IMKOPACTYIIMX SO CIIOCOOCTBYET HCCICHOBAHHIO YYCHBIMH HMX CBOWCTB M BO3MOXHOCTEH mpumeHeHus. Ilpu
MPOU3BOJICTBE M3 SITOJ MHIIEBBIX MPOAYKTOB STOJbI MOIBEPralOT TepMUUecKoil 06paboTke. OHU COfEpKaT MOHOCAXapHIbl U OPraHHMYECKUEC
KHCIIOTHI, U3 KOTOPBIX MPH HepepaboTKe MOKET MoNydaTses oOpasoBanue S-(ruapokcumern)pypdypona (CMD).

Lens uccnenoBanuss — U3ydeHHE OHMOJIOTHYECKH AaKTUBHBIX coenuHeHHd 1 ['M® B cokax u nmodmnmsaTax COKOB JAaTBHICKOW YEPHUKH
(Vaccinium myrtillus L.), kimroxsst (Oxycoccus palustris Pers.) u 6pycauku (Vaccinium vitis-idae L.).

MeTo10M BBICOKOI(D(EKTUBHON KHUAKOCTHOM Xxpomarorpapuu (BOXX) ma xpomarorpape Shimadzu LC-20 Prominence wucciemnoBaHo
coziep)kaHe TOMM(EHONIOB, YITICBOIOB, OPraHMYECKHUX KHCIOT, ackopOuHOBoW kuciotsl U I'M®. CozpepkaHHe OPraHMYECKHX KHCIOT
OIPENeNICHO TAKKe B COKaX YEPHOM CMOPOMMHEI copTa Tumanua, KPacHOH CMOPOAMHBI copTa Jlauna, UUAOHUU copTa Ludo, s61I0K copTa
AHmoHo6Ka Vi TAMOHOB copTa Dypexa. JINOGUIN3aTh OIYYCHBI IPH BHICYIIMBAHUH B BakyyMe B pubope «Christ Freeze Dryer Alpha 1-2 LD
plus» cBexkeBBIKATBIX 3aMOPOKEHHBIX COKOB. V13 JTHO(UIM3aTOB IPUTOTOBICHBI PACTBOPHI U OIPE/IEICHa KX MYTHOCTh M YKCIIA OKPAILIMBAHHS.
B m3ydeHHBIX 00pasiax cojepaHie MOMH(PEHONOB Kouebanoch B HIMPOKOM HHTepBaje. JJOMHHUPYIOIIMMU MOJU()ECHOJIAMH B COKAaX YEpPHHKH,
KITIOKBBI ¥ OPYCHUMKH ObLIH KaTeXuH (cooTBeTcTBeHHO 147.4 Mrr?, 130.2 mror?t  72.3 Mr 1Y) 1 XJI0poreHoBast KMCIIOTa (COOTBECTBEHHO 59.6 Mr 1Y,
46.7 Mrntu 11.4 mror?).

B cokax IUKOpAacTyIIMX Ar0J U B COKaX YEPHON CMOPOJMHBI, KPACHOW CMOPOJMHBI, IUJIOHHH, SOJOK M JIMMOHOB HCCIIEZIOBAHO M IPOBEICHO
CpaBHEHHE COZICPYKaHUsI OPTaHHYECKHX KUCIIOT. B HCCieyeMbIX CoKaX, KpOMe UJOHHEBOrO U S0J0YHOr0, JOMUHUPYIOIIEH SBIISIaCh IMMOHHAS
KHCJIOTa, COJIEPIKAHME KOTOPOH KoJ1e6anock B mpeenax ot 12.83 mr ! (cok uépnoii cMopoauusr) 10 117.3 Mr 1! (JIMMOHHBIHA COK).

B cokax KITHOKBbI, YepPHUKH ¥ OPYCHHKH YCTAHOBJIEHO COZIEPKaHKME acKOPOMHOBOM KUCIOTEI cooTBeTcTBeHHo 0.580 mMr i, 0.115 Mr it m 0.038 mMr L.
B CcOKax YepHHKH, KIFOKBbI 1 OPYCHHKH OCHOBHYIO MAacCy YIJIEBOJIOB CO3/aBaM IIIF0K03a (cooTBeTcTBEHHO 23.63 Mr i, 33.15 mMr it u 32.41 mrr?)
u Gpykrosa (cooreTcTBeHHO 39.2 Mrur Y, 18.44 mrort u 36.17 mrar?).

[Ipu moBEIIeHHON TeMITEpaType B COKE YepHHKH BBISIBICHO oOpa3zoBanue I M®, mpu sToM mocie HarpeBanus coka (.5 wac. mpu remmneparype
98 °C £ 1 °C conmepxxanre HMF Gbu1o B 1Ba pa3a BhIIIE [0 CPABHEHHUIO ¢ 00pa3ioM, BeiaepxkaHHbM 0.5 yac. npu temneparype 60 °C + 1 °C.
HccnenoBanust mokasany, 4To B JIaTBHU IMKOPACTYIIHE SAT0bI OOraThl Pa3IMYHBIMU OMOJIOTHYECKU aKTHBHBIMU OPraHUYECKHMH BEIIECTBAMHU.
JInopunusaiys COKOB SBISIETCS PEKOMEHIYEMbBIM CIIOCOOOM HEXHOH 00paGOTKH COKOB, M 3TOT METOJl MOJKHO TPUMEHATH KaK allbTepHATUBY
HacTepH3aLUH.



