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Abstract

Taneva, 1., M. Dimov, Z. Zlatev and S. Baycheva, 2018. Determination of the coefficient of diffusion of extracts
from goji berry (Lycium barbarum) fruits. Bulg. J. Agric. Sci., 24 (2): 317-320

The effect of some technological parameters — type and concentration of the solvent, temperature, hydromodule and extrac-
tion duration on the coefficient of diffusion was studied by the extraction of goji berry (Lycium barbarum) fruit. The highest
diffusuion coefficient (4.86x10° cm?/s) was observed by water extraction of the fruits. Temperature 60°C and hydromodule
1:20. On the basis of the coefficient of diffusion, deductions can be made about the diffusion properties of the extracted mate-

rial and, hence, the properties of the extracts obtained.
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Introduction

Fruits and vegetables are rich in antioxidants which pre-
vent the development of degenerative diseases like cancer,
arthritis, arteriosclerosis, cardiovascular diseases, inflamma-
tions, acceleration of the ageing processes, etc.

The fruits of goji berry (Lycium barbarum) became pop-
ular recently due to its useful nutritious and health protection
properties (Qian et al., 2004).

Some important active compounds present in Lycium
barbarum (goji berry) are; polyphenols - 351 mg GAE/100g;
flavonoids — 53.06 mg QE/100g; carbohydrates — 42.56
2/100g; proteins — 7.88 g/100g ; lipids — 4.5 g/100g (Peng et
al., 2005; Istraty et al., 2013).

Some of the scientific findings reported about goji proved
that its fruits contain 19 kinds of amino acids, proteins, wide
variety of antioxidants, carotenoids, vitamins, essential ami-
no acids, etc. (Mindell et al., 2003)

The addition of fruits and vegetables to food is most often
done in the form of juices while extracts are mainly used for the
production of enriched and combined food products. Extracts
are active substances drawn out of vegetables in small volumes.

*Corresponding author: zlatin.zlatev@trakia-uni.bg

The extracts from fruits, herbs and other plant materials
a rich in antioxidants because they decelerate the oxidative
degradation of the lipids by improving the quality and nutri-
tious value of the foods.

Polysaccharides are one of the most important compo-
nents of the Lycium barbarum fruits and can be isolated by
extraction with hot water. The analysis of the extracts shows
that the contents of carbohydrates in them is up to 97.54%
and the main components are D-rhamnose, D-xylose, D-
arabinose, D-fucose, D-glucose and D-galactose (Lia et al.,
2007).

It was proved that the extracts obtained have high anti-
oxidant activity due to the high content of phenols and flavo-
noids — from 100 to 377.

The essential parameter of the process of extraction
which gives an idea of the diffusion properties of the ex-
tracted material is the coefficient of molecular diffusion (D).
Its value depends on a number of factors: structure of the
raw material, type of solvent used, ratio raw material/sol-
vent, temperature of extraction, process duration, etc.

The values of the diffusion coefficients by extraction
from different morphologic parts of the plants were deter-
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mined with both polar and non-polar solvents and leaves of
gingko biloba, basil, paulownia, fruits of hawthorn (Stoya-
nova et al., 2010).

There are no data in the available literature about the ef-
fects of different factors: type and concentration of the sol-
vent, temperature, hydromodule and extraction duration on
the value of the diffusion coefficient by preparation of ex-
tract of goji fruits which is the aim of the present paper.

Material and Methods

The objects of the study were dried fruits of goji pur-
chased on the market.

The moisture content of the fruits was determined by
drying at 105°C until constant weight (BNS EN 12145:2000;
Stoyanova et al., 2000).

The coefficient of molecular diffusion was determined
under the following technological conditions: average size
of the particles — 4 mm; solvents — 70% ethyl alcohol and
water, at hydromodule 1:20; temperature 20, 40 and 60°C;
duration 1 h, with miscella obtained being removed by filtra-
tion every 10 min and a new portion of fresh solvent was
added to continue the extraction.

For the extracts obtained, the content of tanning sub-
stances was determined and the diffusion coefficient was de-
termined for them. The removal of the solvent from the mis-
celles obtained carried out by evaporation in a rotary vacuum
evaporation apparatus. (Stoyanova et al., 2000; Khasnabis et
al., 2015)

The coefficient of diffusion was calculated by the for-
mula of Minosyan (Beloborodov et al., 1971; Matveenko et
al., 2014).

P23.(IgE, — 1gE,)

D =
(T, —1,)

(1

where: D is the coefficient of diffusion, m?/s; — average size
of the material particles, m; E , E, — contents of tanning sub-
stances at moments T, T,, %; T,, T — the moments selected
during the extraction, s.

All the experiments were carried out three times and the
average values were calculated, as well as the error (Batuner,
1971).

The data shown in the figures were processed with Statis-
tica 7 Software Informer.

Results and Discussion

The change of the contents of tanning substances during
the extraction process is presented in Figure 1. the data indi-
cated that he amount of tanning substances decreased in the

course of the process and the highest content was observed
in the first 20 min. it can be seen from Figure 1 also that the
concentration of tanning substances by water extraction of
goji fruits increase with temperature and the highest values
were measured at 60°C (1.34 % for the first 20 min or a total
0f 96.95 % vs the exhausting extraction).

Tannins, %

m=20°C
m=40°C
W t=60°C

Fig. 1. Change of the content of tanning substances in
water extracts, in %

By extraction with 70% ethyl alcohol, the content of tan-
ning substances was higher during the first 20 min of the
process for all the temperatures studied (20, 40 and 60°C ).

Based on the results illustrated in Figures 1 and 2, the
cefficient of diffusion was calculated and its change is pre-
sented in Figures 3 and 4.
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Fig. 2. Change of the tanning substances content in 70%
ethyl alcohol, in %

It can be seen from the data that the value of the diffusion
coefficient increased with temperature. The highest values
were observed at 60°C for water extracts (4.86x10¢ cm?/min)
and at 20°C for extracts with 70% ethanol (3.16x10° cm?/min)
which can be easily explained by the facilitated diffusion. The
difference of the diffusion coefficient values for the two goji
extracts was due to the type of the solvent used.

Comparing the data obtained with these for other materi-
als, in can be seen that the diffusion coefficient values were
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Fig. 3. Change of the coefficient of diffusion (D) in water
extracts of goji

Fig. 4. Change of the diffusion coefficient (D) goji ex-
traction with 70% ethanol

close to these for water extracts of briar (2.22.107 cm?*/ min)
but higher than these for lavender raceme (42.7 — 82.6x107°
cm?/min) (Balinova-Tsvetkova, 1980), amorpha fruit (18.83
— 44.27x10° cm*min) (Damyanov et al., 1981). This was
explained with the structure of the vegetation material. Its
size and process conditions — type of the solvent used and
temperature of the process.

Conclusion

The boosted interest of the consumers to health and the
role of food for the improvement of the quality of life stipu-
lated the food industry to offer new and traditional products
with improved properties and characteristics which have
positive effect on human health. This can be made by intro-
duction of various extracts as additives in food.

Knowing the exact parameters of the process of extrac-
tion (type and concentration of the solvent, temperature,
hydromodule and duration of the process) is an important
prerequisite for the proper proceeding of the process and ex-
tracting the valuable components from fruits.

For the water extracts of goji, the yield of tanning sub-
stances increased by 1.34% with the increase of the tempera-
ture to 60°C and the values of the diffusion coefficient were
the highest — 4.86x10° cm?/min.

References

Balinova-Tsvetkova, A., 1980. Study on the effect of some
technological factors on the yield and quality of the lavender
concrete. PhD thesis, Higher Institute of Food and Flavor
Industry, Plovdiv.

Batuner L., 1971. Mathematical Methods in Chemical Technol-
ogy, Leningrad, Russia.

Beloborodov, V., V. Demetiy and B. Voronenko, 1971. Estima-
tion of the basic methods of extraction of essential oils from
intradiffusiion point of view. Works of VNIIZh, 28: 102-108.

BNS EN 12145:2000, 2000. Fruit and vegetable juices - Deter-
mination of total dry matter - Gravimetric method with loss
of mass on drying.

Dahech, 1., W. Farah, M. Trigui, A. Ben Hssouna, H. Bel-
ghith, K. SrihBelghith and F. Ben Abdallah, 2013. Anti-
oxidant and antimicrobial activities of Lycium shawii fruits
extract. Journal of Biological Macromolecules, 60: 328-333.

Damyanov, D., H. Velchev and K. Kolarov, 1981. Determina-
tion of the coefficient of diffusion by the extraction of amor-
pha fruits. Annual of Higher Institute of Food Industry, 28
(1): 269-275.

Istrati, D., C. Vizirenu, G. lordanescu, F. Dima and M. Gar-
nai, 2013. Physico-chemical characteristics and antioxidant
activity of Goji Fruitis jam and during storage. The Annals of
the University Dunarea de Jos of Galati Fascicle VI — Food
Technology, 37 (2): 100-110.

Khasnabis, J., C. Rai and A. Roy, 2015. Determination of tan-
nin content by titrimetric method from different types of tea.
Journal of Chemical and Pharmaceutical Research, T (6):
238-241.

Lia, X., X. Lib and A. Zhou, 2007. Evaluation of antioxidant
activity of the polysaccharides extracted from Lycium bar-
barum fruits in vitro. European Polymer Journal, 43 (2):
488-497.

Matveenko, B., N. Velichko, S. Ushanov and E. Aeshina,



320 Ira Taneva; Milen Dimov, Zlatin Zlatev, Stanka Baycheva

2014. The determination of the diffusion coefficient depen- Qian, J.Y., D. Liu and A. Huang, 2004. The efficiency of flavo-

dence and the outcome of extractive substances in the wood noids in polar extracts of Lycium chinense Mill. fruits as free
green ery extraction of juniperus sibirica burgsd by the ethyl radical scavenger. Food Chemistry, 87 (2): 283-288.
alcohol in different concentrations. The Bulletin of the Kras- Stoyanova, M., S. Damyanova, S. Tasheva, A. Stoyanova
noyarsk State Agrarian University, 6: 260-263 (Ru). and D. Damyanov, 2010. Coefficients of diffusion by the
Mindell, E. and R. Handel, 2003. Goji: The Himalyan Health extraction of hawthorn fruits (Grataegus monogina Jacq.)
Secret, ISBN: 0-9672855-2-6. Scientific Works of the Union of Scientists in Bulgaria, 8:
Peng, Y., C. Ma, Y. Li, K. Leung, Z. Jiang and Z. Zhao, 2005. 121-128.
Quantification of zeaxanthin dipalmitate and total carot- Stoyanova, A., E. Georgiev and T. Atanasova, 2000. Hand-
enoids in Lycium fruits (fructus Lycii). Plant Foods for Hu- book for Laboratory Exercises on Essential Oils. Academic
man Nutrition, 60: 161-164. Publ. House of Univ. of Food Technology, Plovdiv.

Received December, 14, 2017, accepted for printing March, 9, 2018




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


