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DETERMINATION OF SELECTED ELEMENTS OF THE NUTRITION AL VALUE AND
BIOACTIVE COMPOUNDS CONTENT IN ORGANIC SUGAR SYRUPS

Summary

The growing consumers’ awareness in the nutritimaathe desire to look for alternatives to whiteyar and the trend to
live healthily have led to an increase in the sypgfl sugar syrups on the organic market. Insufficieumber of studies on
the health attributes of these syrups does nowaltostate clearly that they are a good substifatesaccharose. The aim of
the work was to identify and determine the contdriiiologically active compounds and sugars contdntatural sugar
syrups from organic production. Purchased produwse been examined to indicate the content of ioha# sugars and
polyphenol compounds. The type of sugar syrup hachpact on the nutritional value, the content of thatter, sugar and
the content of bioactive compounds such as polygiefhe obtained results showed that sugar beetedisas date syrup
due to high content of bioactive compounds areitiorially beneficial.
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OZNACZENIE WYBRANYCH ELEMENTOW WARTO $CI ODZYWCZEJ | ZAWARTO SCI
ZWI AZKOW BIOLOGICZNIE CZYNNYCH W EKOLOGICZNYCH SYROPACH
CUKROWYCH

Streszczenie

Rosmcaswiadoma¢ zywieniowa konsumentow, &hposzukiwania alternatyw dla biatego cukru oranttedrowego trybu
zycia spowodowaly wzrost patjaroslinnych syropéw cukrowych na rynkywnaici ekologicznej. Niedostatecznasiida-
dai nad walorami zdrowotnymi tych syrop6w nie pozwatinoznacznie stwierdzize stanowj dobry substytut sacharozy.
Celem niniejszej pracy byta identyfikacja i oftlemie zawartéci zwigzkow biologicznie czynnych oraz watbodtywczej
rynkowych syropow stodeych z produkcji ekologicznej. W zakupionych prealttk oznaczono zawasi@ poszczegoéinych
cukrow oraz zwizkéw polifenolowych. Rodzaj syropu cukrowego mayw na warté¢ odtywcz;, zawartdé suchej masy,
cukréow i zwgzkéw bioaktywnych, takich jak polifenole. Na podstauzyskanych wynikow stwierdzog® syropy buracza-
ny i daktylowy z uwagi na wyspkawarta¢ zwigzkéw bioaktywnychyskorzystne pod wzgdemzywieniowym.

Stowa kluczowesyropy cukrowe, syropy ekologiczne, cukry, zasyanpolifenoli, HPLC

1. Introduction ganic compounds from the group of phenols, which ar
secondary plant metabolites characterized by a disgrse
structure as well as physicochemical and biologicaper-

ties. Polyphenolic compounds, being the largesugrof

The growing consumers’ awareness in the nutrii@a,
the desire to look for alternatives to white sugad the

trend to live healthily have led to an increase¢h@ supply
of sugar syrups on the organic market. Both syitttatd
natural products are available on the market aslt@nna-
tive to sucrose. Among the modern consumers, el tof
a healthy lifestyle is dominating more and more] #mus
the selection of food products that have a postiffiect on
health. Synthetic sweeteners arise much controvargy
the consumer is trying to choose natural produetsch
leads to a steady increase in the supply of orgamaducts
[7, 13]. The market offers a wide range of orgasiceet
syrups, an alternative to the notorious white su@am-
sumers willingly reach for natural sweet syrups;cemaged
by positive opinions in social media, especially the
Internet, and ecological label. However, sweetewirgganic
syrups are relatively new products and there axestedies
available to confirm their beneficial effects oralth. This
paper discusses the content of individual sugadssame
biologically active compounds in sugar syrups framanic
production [5, 9].

The biologically active substances present in s8ge
ups include polyphenolic compounds. Polyphenolsaare
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natural antioxidants, are commonly found in pleams are
not synthesized by animal organisms. Polyphenatim-c

pounds are valuable and desirable chemical comp®nen

due to the antioxidant properties that result fril@ pres-
ence of a large number of hydroxyl groups in theale-
cules. Eating foods with a high polyphenols contean-
tributes to increasing the body's antioxidant capadnti-

oxidant activity of polyphenols is based on inhditof en-
zymes involved in the reactions of free radicalnfation
and metal chelation, which reduces the formatiomeafc-
tive oxygen species [2, 12].

The aim of this study was to identify and detemnihe
content of biologically active compounds and therinu
tional value of market-based natural sweetenersh foo-
ganic production.

2. Material and methods

The research material included organic sugar Syrup
sugar beet syrup, agave syrup, coconut flower syriap
syrup, tapioca syrup, maple syrup, date syrup. [Byxere
purchased in organic shops. In plant syrups, thentxtter
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content was determined by scale method. The comtent sugar beet syrup and agave syrup contained thefarost
phenolic acids, flavonoids and sugars was detenine

HPLC method. The obtained results were statisticall content

elaborated with post-hoc Tukey test (p=0,05).

3. Results

Dry matter content and sugar content in variopesyof
sugar syrups are shown in Table 1.

was found in date syrup. High content of dry matteas
also observed in rice syrup, tapioca syrup and ensyup.
The lowest content of dry matter was recorded fypave
and sugar beet syrups.

observed that the total sugar content was simitaall

was not statistically significant. The highest @nitof sac-
charose was observed in sugar beet syrup, tapweg,s and a similar result was obtained in the Taleblefl2]
maple syrup and date syrup. In contrast, the higtegent
of glucose was found in rice syrup, but this sydign't
contain any saccharose and fructose. Coconut syoup
tained the most fructose. The content of polyprenolkex-
amined sugar syrup is shown in Table 2.

nols was observed in sugar beet syrup. Phenolisathe
highest content of total phenolic acids, gallicdaaiaffeic
acid and p-coumaric acid was found in date syruglewh to 529.28 mg /100 g.

acid. Sugar beet syrup was characterized by thbebkig

of

total

flavonoids,

luteolin  glycoside-3-O

quercetin and kaempferol. In contrast, the higloesitent
of quercetin was found in rice syrup.

4. Disscusion

The research shows that the organic date syrapéy
Dry matter contentThe highest content of dry matter good source of polyphenolic compounds comparedtero
syrups. A study conducted by Taleb et al. [12] card that
the date syrup contained polyphenolic compoundsurige
guantities. The results of this study indicate tiet syrup
contained approximately 605 mg / 100 g total poéymdi
Sugar contentBased on the conducted studies, it wagproduct - thus almost three times more than incyn re-
search. In addition, in both studies the preseridéaoon-
tested syrups. Date syrigontained the highest content of oids in date syrups was identified. In our studyyas ob-
total sugar in all types of sugar syrups, but tiftemrnce

served that the main source of flavonoids (10.12 &@0q)
in the date syrup were quercetin and kempferol/ftels)

study, where flavanols accounted for approx. 90%lefti-
fied flavonoids in the date syrup (flavonoid coriter0.5
mg / 100 g, including flavanols - 31.7 mg / 100 g).

A study done by Abbes et al. [1] was another oh&lv
also confirmed the presence of polyphenols in thée d
Total polyphenolsThe highest content of total polyphe- syrup. The results obtained at that time indicatextotal
polyphenol content in syrups (depending on the tgpe
dates from which they were obtained) at the le¥el(®.85

Table 1. The content of dry matter (g/100 g) arghsi{g/100 g) in examined sugar syrups
Tab. 1. Zawart€’ suchej masy (g/100 g) oraz cukréw (g/100 g) w bgdha syropach cukrowych

Examined Coconut rowersT Yoo OLSUgRr Sy

compounds Sugar beet syrup Agave syrup syrup Rice syrup Tapioca syrup Maple syrup Date syrup
Dry matter 75.46+0.23a 76.2340.25a 80.02+0.45b 840F0c 83.15+0.20c 82.42+0.10¢ 87.51+2.32d
Total sugars 68.24+1.48a 69.09+4.68a 75.1940.94a  .08#2.52a 71.02+13.194] 68.08+6.63a 85.21+4.38a
Saccharose 64.23+1.21b - 0.36+0.044] - 60.54+13.12162.58+6.64b 46.19+3.50b
Glucose 3.10+1.11a 33.91+3.14¢ 31.20+0.11 70.G2R. 10.07+0.11b 4.72+0.03ab -
Fructose 0.90+0.03a 35.18+1.80b 43.63+1.08d - m42a 0.78+0.00a | 39.02+0.88c

*data are presented as the mean + SD with ANOVAlpe,
** n.s.(statistically not significant); values ldtesl with the same letter are not significantlyfeliént (Tukay’s honestly significant differ-
ence test. P=0.05)

Source: own work Zrodto: opracowanie wiasne

Table 2. The content of polyphenols (mg/100 g)xarsined sugar syrups
Tab. 2. Zawarté¢ zwigzkéw polifenolowych (mg/100 g) w badanych syromadiowych

Examined — Type of sugar syrup

compounds sgyrup Agave syrup Coconut syrup Rice syrup Tapioca syrupMaple syrup Date syrup
Total 312.14+32.51d| 223491685 g5 9247.27p 75.31+1.69ab) 37.56+0.42&%  112.61+5.72b 64.81+40.03c
polyphenols c

Zgits"sphe”o"c 166.85+13.64c 153'8Zi16'39 30.23+1.30a 27.9240.63a|  20.48:0.054  86.60+6.05b .69389.56d
Gallic 15.47+0.68c | 14.86%0.57d 2.32+0.19a 8.860.07| 2.95:0.15a 2.40+0.43a 21.95+4.46d
Caffeic 37.58+1.95c |  33.27+1.03d 6.23+1.13al] 2.6998. 2.49+0.12a | 29.70+3.31do  126.42+29.91d
p-coumaric 57.14+9.89bc| _ 50.306.520C 13.16+0.33h _ 86+0.14a 7.44+023a | 47.502¢2.11p 61.17+6.39d
Ferulic 56.65+3.16C | 55.44+10.99F 8.50+0.48a 8.5428. 7.61+0.38a 6.98+0.224 45.14+2 241
;Il-gf/%lnoi ds 145.29+18.87d|  99.58+2.450 52.69+7.58h) 47.39+1.66b 7.08#0.47a | 26.01+0.333 10.12+0.52a
Luteolin 1.56+0.40C 3.7120.10d 0.12+0.05a 0.55+D.19| 0.25+0.00ab | _ 0.43+0.06al 1.50+0.03¢
Quercetin 9.84+0.31C 11.18+0.37d 3.40+0.01a| 12 Gokel 3.12+0.01a 7.00+0.07H] 3.46+0.09a
qGL'éCrEZ't?ne'S'O' 50.03+16.28c | 15.82+0.31h 3.31+0.43ab) 14.03+0.96ab .56D.74a 8.18+0.35ah 1.02+0.44a
Kaempferol 83.86:2.76e |  68.88£2.28 45.86+7.90 A@BBD | 12.15+0.35ab|  10.40+0.194b 4.14+0.023|

*data are presented as the mean + SD with ANOVAIpe,
** n.s.(statistically not significant); values ldbd with the same letter are not significantly eliéint (Tukay’s honestly significant differ-
ence test. P=0.05)
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Source: own work Zrodio: opracowanie wiasne
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The total flavonoid content was 92.15 - 194.51 mM@0@g,

and the compound that was present in the largestiais

in all syrups was coumaric acid.

tent of bioactive compounds such as polyphenothénex-
amined sugar syrups.
2. The highest content of dry matter was founchie dyrup.

The content of polyphenolic compounds in the dat8. It was observed that the total sugar content siagdar

syrup may also be confirmed by studies in whichoait

dant activity was determined. In two studies, samiesults

in all tested syrups.
4. The highest content of saccharose was obsems&agar

were obtained (2.636 mmol FRAP / 100 g and 3.273Imm beet syrup, tapioca syrup, maple syrup and datepsyn

FRAP / 100g) indicating strong antioxidant activdy the
date syrup. In addition, in one of these studiasiezh out

contrast, the highest content of glucose was faandce
syrup. coconut syrup contained the most fructose.

by Grabek-Lejko and Tomczyk-Ulanowska [4] there wass. The highest content of total phenolic acidsligacid,

marked in date syrup the content of polyphenolsutated
as gallic acid - 392.3 mg gallic acid / 100 g , ethicon-
firms the high antioxidant activity. In our own diuof date
syrup, the total polyphenol content was slightlyvdo -
264.82 mg / 100g. In the case of this study, sopadintita-
tive differences in results may be the result dfedént de-
grees of processing of date syrups.

In our study, phenolic acids were identified irolegi-
cal maple syrup, of which p-coumaric acid and ceféeid
were dominant. Slightly different results were dtea in
the study of St-Pierre et al. [11]. At that time, fnaple
syrup, such phenolic acids as - hydroxyphenylacetinilla
and p-coumaric acid were identified in large qusegi The
flavanols content is another qualitative differemcehe re-
sults of both studies. In our own studies, mapleigyon-
tained mainly kaempferol and, in slightly smallenaunt,
guercetin whereas in the 2014 study, maple syrupageed
only quercetin, and kaempferol was not identified..

The organic sugar beet syrup in our own reseam@h
characterized by the highest total polyphenol auntan-
cluding the highest content of flavonoids. The coomus
that were identified
kaempferol 3-O-quercetin and ferulic acid. Othesutts
were presented in a study by Chen et al. [3]. Adicgy to
these studies, beetroot molasses are dominatedchybéo-
active compounds as gallic acid, glycoside-3-0-@dias
and epicatechin. The results are completely diffefeom
those obtained in our own studies, according tachvigiallic
acid was present in very small amounts, and theair@ng
compounds were not identified. The differences esult
from different varieties of sugar beet and productsys-
tems, as well as growing conditions.

The research shows that the organic maple syrop cog]

tained the most saccharose (62.6%), next glucoS@%e)

and fructose (0.78%). The study conducted by Muhal.e

[8], confirmed that saccharose is the main sugamaple
syrup. In this study, saccharose proved to accfaur80%
of all sugars.

In our research it was observed that the organaveg

syrup didn’t contain saccharose, and fructose @%)land
glucose (33.91%) were the main sugars. Similaiteegiere

obtained by Mellado-Mojica and Lopez [6], whoseultss

suggest that fructose and glucose predominateaveagyrup,
and saccharose is determined in trace amounts.

5. Conclusions

1. The type of sugar syrup has an impact on thetiouial
value, the content of dry matter, sugar contenttardcon-

Acknowledgements

in the highest amounts were:

caffeic acid and p-coumaric acid was found in datep.
6. Sugar beet syrup was characterized by the Higloes
tent of total flavonoids, luteolin glycoside-3-Oegaetin
and kaempferol.
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