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Sucrose octaacetate (octa-O-acetylsucrose) has been synthesized by esterification of 
sucrose with acetic anhydride using ultrasound-assisted irradiation. This sucrose ester is 
a white, water-insoluble substance with a bitter taste. The FT-IR and NMR spectra con-
firmed acetylation and revealed the hydrophobic incorporation in sucrose molecule. Fur-
thermore, the foamability, foam stability, emulsification and antimicrobial properties of 
octa-O-acetylsucrose were evaluated. Foams and 50 % (oil/water) model emulsions were 
prepared with 2 % (w/w) octa-O-acetylsucrose. The obtained results demonstrate the 
formation of emulsions and foams with high stability (50–70 %). The antimicrobial ac-
tivity of octa-O-acetylsucrose was evaluated against seventeen microorganisms 
(Gram-positive and Gram-negative bacteria, yeasts, and fungi). Octa-O-acetylsucrose 
 inhibited the growth of fungi Penicillium sp., Rhizopus sp. and Fusarium moniliforme at 
5 mg cm–3, and yeasts Candida albicans at 1 mg cm–3. Inhibition against Gram-positive 
and Gram-negative bacteria was not observed. The obtained results demonstrate the po-
tential applications of octa-O-acetylsucrose as a foaming agent, oil-in-water emulsion 
stabilizer, and antifungal substance in pharmaceutical and cosmetic preparations.
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Introduction

Sucrose fatty acid esters have been the cause of 
increased interest as odorless, nontoxic, and biode-
gradable nonionic surfactants with a large scale ap-
plication in the food industry as emulsifiers, an-
ti-fungal and anti-bacterial agents1–5, edible coating 
reagents6, solubilizator and detergents in cosmetics 
and pharmaceuticals7, insecticides in agriculture7–9 
and as bio-plasticizers in engineering5–7. In addition, 
sugar esters are produced from cheap and available 
renewable raw materials8,9. Furthermore, acetylated 
esters of sucrose are naturally found and derived 
from several plant species of Nicotiana and Petu-
nia10,11.

Sucrose octaacetate is used in many pesticide 
products and insecticides because of its inert and 
safety status. It has also been approved by the US 

Food and Drug Administration as both a direct and 
indirect food additive, and as a nail-biting and 
thumb-sucking deterrent in over-the-counter drug 
products. Sucrose octaacetate may be directly added 
to food as synthetic flavoring substance, adhesive, 
packaging material, and adjuvant. Its commercial 
uses include its addition to lacquers and plastics7. 
This wide application of sucrose acetates requires 
effective and environmentally friendly methods for 
their production. The novel approach to the acetyla-
tion of sucrose includes lipase-catalyzed esterifica-
tion of partially acetylated sucrose for the produc-
tion of biodegradable and biocompatible 
emulsifiers12. Some reports have demonstrated the 
acetylation of various mono- and disaccharides with 
Ac2O–NaOAc under microwave and conventional 
conditions13–15. Some encouraging results have been 
published in relation to the acetylation of lactose by 
ultrasound-assisted irradiation14 and in the modifi-
cation of some long chain fatty acids sucrose es-
ters4,5,16. So far, no detailed results have been pub-
lished regarding the acetylation of sucrose using the 
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environmentally friendly approach of cavitation 
caused by ultrasonic waves. Moreover, relevant in-
formation on the physicochemical properties of su-
crose octatacetate is not available in comparison 
with sucrose esters with long fatty acid chains. 
Therefore, the aim of the present research is to ac-
celerate the eco-friendly synthesis of sucrose octa-
acetate by using a “green” method – ultrasound-as-
sisted esterification, and to evaluate its foaming and 
emulsifying properties for its potential application 
in agriculture, pharmacy, and cosmetics.

Materials and methods

Reagents and materials

D-(+)-Sucrose octaacetate (98 % purity) was 
purchased from Sigma-Aldrich and used as re-
ceived. All other reagents and solvents were of ana-
lytical grade.

Synthesis of octa-O-acetyl-sucrose

Sucrose octaacetate was synthesized by the re-
action of 10.0 g (0.029 mol) sucrose with 30 cm3 

(0.27 mol) acetic anhydride in a two-neck round-bot-
tom flask with 3.0 g (0.036 mol) sodium acetate as 
a catalyst under the following conditions:

– direct heating (over a hot plate, 800 W) upon 
boiling for 60 min (conventional synthesis); 

– ultrasonic irradiation in a VWR ultrasonic 
bath (VWR, power 30 W, 45 kHz) for 30 min (US 
synthesis).

A tube containing anhydrous calcium chloride 
was fixed on the top of the reflux and a digital ther-
mometer was placed in the flask for temperature 
monitoring. The reaction mixture was then poured 
into a 200 cm3 water-ice mixture, stirred vigorously, 
and left at 18 °C overnight. Octa-O-acetyl-sucrose 
was precipitated in an excess of cold water as a 
white solid, filtered, and then washed again with 
cold water. The acetyl ester was recrystallized from 
95 % ethanol and re-precipitated with water, and 
then dried in a vacuum-oven to constant weight. 
The sucrose octaacetate was characterized by phys-
icochemical methods.

Methods for characterization

Melting point and water activity Sample melt-
ing point was determined on an electro-thermal 
melting point apparatus BŰCHI 510 (Germany) in a 
capillary glass tube. Here, water activity (aw) was 
measured with a water activity meter (AquaLab 
Pre, Labcell Ltd., UK).

Thin layer chromatography (TLC) The TLC 
analysis was performed on silica gel Kieselgel 60 

F254 plates (Merck, Germany) with toluene/ethyl ac-
etate/methanol/water 10:5:4.5:0.2 (v/v/v/v) as an 
eluent. Spots were detected by spraying the plates 
with 10 % (v/v) H2SO4 in methanol, and visualized 
by heating in an oven at 120 °C for 5 min9.

FT-IR spectroscopy The infrared spectra of the 
samples were recorded on a Nicolet FT-IR Avatar 
Nicolet (Thermo Science, USA) spectrometer using 
KBr pellets, and the absorption was reported in 
wavenumbers (cm–1) in the frequency range of 
4000–400 cm–1. Each spectrum was recorded after 
120 scans.

NMR analysis Similarly, the 1H and 13C NMR 
spectra of the sucrose octaacetate were recorded on 
a Bruker Advance III 500 MHz spectrometer using 
CDCl3 as a solvent. 13C NMR spectrum was record-
ed operating at 151 MHz. All chemical shifts were 
reported in ppm with reference to TMS.

Hydrophilic-lipophilic balance (HLB) calcu-
lation Sucrose octaacetate HLB values were calcu-
lated by Griffin`s methods17.

Foamability and foaming stability Foamability 
and foaming stability of the sucrose octaacetate 
were evaluated by the previously described method2 
with slight modifications18. In brief, the aqueous 
dispersion of sucrose octaacetate 0.2 g dm–3 was 
placed in 50 cm3 in stoppered graduated cylinders 
and the height of each solution (H0, cm) was mea-
sured. The solution was then shaken for 1 min, and 
the foam height (H2, cm) and the total height (H1, 
cm) were determined immediately. Following a stay 
for 1, 5, 10, 15, 20, 25, 30 min and 60 min, the 
foam height (H3, cm) was recorded at 25 °C. All the 
experiments were performed in triplicate. Foama-
bility and foaming stability were calculated using 
the following equations:

 Foamability (%) = [(H1–H0)/H0] ·100 (1)

 Foaming stability (%) = (H3/H2) · 100 (2)

Characterization of 50/50 O/W model emul-
sions with sucrose octaacetate Twenty-milliliter 
solution (2.0 wt %) was homogenized with 20 cm3 
sunflower oil for 5 min at 1000 rpm on a homoge-
nizer (Ultra Turrax IKA T18 Basic, Germany). 
Emulsion stability of the prepared 50/50 oil-in-wa-
ter (O/W) emulsions was evaluated by centrifuga-
tion and determination of separated phases. Ten cm3 
of each emulsion were placed in graduated centri-
fuge tubes, and centrifuged at 314 rad s–1 for 15 
min19. Emulsion stability (S) was defined by the for-
mula (3):

 S (%) = [(Vo – V)/Vo] · 100 (3)

where: Vo –volume of the emulsion cm3; V –volume 
of the separated oil phase, cm3 18.
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It was also evaluated by a temperature test. 
Five cm3 of each emulsion was placed in test tubes, 
which were stored at four different temperatures: 
–18 °C (frozen); 4 °C (refrigerator temperature);  
25 °C (room temperature), and 50 °C (water bath or 
thermostat) for 24 hours and 48 hours19.

Turbidity measurement of the emulsion stabil-
ity The dispersion of the emulsions was evaluated 
by spectrophotometric measuring of turbidity (TU, 
%) at a wavelength of 540 nm (Camspec-M 107 
spectrophotometer, UK)18.

Antimicrobial activity Antimicrobial activity 
tests were performed under the following condi-
tions:

– Test microorganisms. Three Gram-positive 
bacteria (Bacillus subtilis ATCC6633, Bacillus sub-
tilis 46/H1, Bacillus methylotrophicus BM47), three 
Gram-negative bacteria (Escherichia coli 
ATCC8739, Salmonella sp. – clinical isolate, Sal-
monella abony), yeasts (Candida albicans – clinical 
isolate, Candida tropicalis, Saccharomyces cerevi-
siae), and fungi (Aspergillus niger, Aspergillus 
awamori, Aspergillus oryzae, Fusarium oxysporum, 
Fusarium moniliforme, Beauveria bassiana, Peni-
cillium sp., Rhizopus sp.) from the collection of the 
Department of Microbiology at the University of 
Food Technologies, Plovdiv, Bulgaria, were selected 
for the antimicrobial test. The concentration of the 
viable cells and spores in the suspensions for inocu-
lation was adjusted to 1.0·105 CFU cm–3 (for fungal 
spores) and 1.0·109 CFU cm–3 (for bacterial and 
yeast cells).

– Culture media. LBG-agar medium (10 g 
tryptone, 5 g yeast extract, 10 g NaCl and 10 g glu-
cose and 15 g agar per 1 dm3 of deionized water) 
with pH 7.5 for the cultivation of Gram-positive, 
Gram-negative and yeasts was used. Malt extract 
agar medium (20 g malt extract, 20 g dextrose, 6 g 
peptone and 15 g agar per 1 dm3 of deionized wa-
ter) with pH 5.5 for the cultivation of the fungi was 
used. Both agar media were autoclaved for 20 min 
at 121 °C20.

– Antimicrobial assay. Aqueous methanol (80 
%) was used as a solvent to prepare desired solu-
tions (1, 5 and 10 mg cm–3) of octa-O-acetylsucrose 

US (synthesized by ultrasound-assisted irradiation). 
For determination of antimicrobial activity, the disc 
diffusion method in LBG-agar medium was imple-
mented with slight modification15.

The melted LBG-agar medium was poured into 
Petri dishes (d = 10 cm) and after its hardening, the 
Petri dishes were inoculated with suspensions of the 
test microorganisms21. Sterile paper discs with a di-
ameter of 6 mm were then placed on the surface of 
the agar medium, and 6 μL from octa-O-acetylsu-
crose solutions in two replicates were pipetted on 
the discs. As controls, 80 % methanol and the anti-
biotic Nystatin (40 μg cm–3) were used.

Inoculated Petri dishes were cultivated for 24 
hours at 37 °C for Escherichia coli, Salmonella sp., 
Salmonella abony, Candida albicans and 30 °C for 
Candida tropicalis, Saccharomyces cerevisiae, Ba-
cillus subtilis, Bacillus methylotrophicus, Aspergil-
lus niger, Aspergillus awamori, Aspergillus oryzae, 
Fusarium oxysporum, Fusarium moniliforme, Beau-
veria bassiana, Penicillium sp. and Rhizopus sp. 
Antimicrobial activity was determined by measur-
ing the diameter of the inhibition zones around the 
discs20,21.

Results and discussion

Synthesis and characterization  
of sucrose acetates

The octa-O-acetyl-sucrose was obtained after 
the esterification of the sucrose with an excess of 
acetic anhydride with sodium acetate as a catalyst. 
Ultrasound-assisted acetylation of sucrose is illus-
trated in Fig. 1, and as a result of this process, the 
eight free hydroxyl groups are esterified to acetyl 
esters.

Octa-O-acetyl-sucrose presented white odor-
less powder with a bitter taste, soluble in acetone, 
DMSO, 95 % ethanol, methanol and insoluble in 
water. Therefore, its hydrophobic character was due 
to the substitution of free OH groups with acetyl 
residues. The ultrasound-assisted acetylation of su-
crose reduces the time for synthesis to 30 min, and 
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energy, as the reaction was conducted at a lower 
temperature and 30 W power in comparison to the 
conventional heating for esterification. Higher yield 
was obtained by ultrasound-assisted esterification 
of sucrose with acetic anhydride at a mild tempera-
ture of 45 °C (Table 1).

The octa-O-acetylsucrose obtained under boil-
ing temperature appeared as white solids with 
dark-yellow hues and caramel-like odor even after 
the recrystallization with ethanol. Because of degra-
dation products formed during the high temperature 
of the esterification process, the yield of sucrose oc-
taacetate was lower than the ultrasound-assisted 
synthesis (Table 1). An additional separation was 
needed because lower esters as mono-, di- and tri- 
acetate of sucrose were formed under ultrasonic ir-
radiation (Fig. 1). These esters transformed the 
white solids in a semi-liquid substance at room tem-
perature. The water activity of the synthesized es-
ters was lower than the initial sucrose. The aw val-
ues of the sucrose octaacetate were in the range of 
0.390 to 0.406, which were in accordance with our 
previous reports on alkylated carbohydrates5.

Octa-O-acetylsucrose (78 % yield) is a crystal-
line solid, mp. 87–88 °C (reported11,15 mp. 88–89 

ºC). Rf = 0.9 (toluene/ethyl acetate/methanol/water 
= 10:5:4.5:0.2). FT-IR (KBr): 1751, 1736 cm–1 
(C=O).

1H NMR (500 MHz, CDCl3): 5.61 (1H, d, J = 
3.5 Hz, H-1 from glucose residue), 5.38 (1H, d, J = 
5.5Hz,–H1`), 5.36 (1H, d, J = 5.7 Hz, H-3′), 5.31, 
5.30, 5.29 (1H, t, J = 5.8 Hz, H-4′), 5.02 (1H, t, J = 
11.0 Hz, H-4), 4.94 (1H, dd, J = 10.0 and 3.8 Hz, 
H6`), 4.29–4.21, 4.19, 4.17, 4.16, 4.15, 4.13, 4.06 
(8H, 2×m, H-5, H-6, H-1′, H-5′ and H-6), 2.12 (3H, 
s, –OCOCH3), 2.04 (6H, s), 2.03 (3H, s), 2.02 (6H, 
s) (from 2.04–2.02 total 15H, s, 5×–OCOCH3), 1.96 
(3H, s, –OCOCH3), 1.91 (3H, s, –OCOCH3) ppm.

13C NMR (126 MHz, CDCl3) 170.72, 170.50, 
170.13, 170.11, 170.05, 169.91, 169.68, 169.53 
(8×CH3CO), 104.00 (C-2`), 89.9 (C-1), 79.11(C-5′), 
75.68, 74.97, 70.27, 69.62, 68.49, 68.19 (C-2, C-3, 
C-4, C-5, C-3′, C-4′), 63.65, 62.87, 61.74, (C-6, 
C-6′, C-1′), 20.72–20.56 (8× CH3CO) ppm.

Sucrose and its octaacetate esters were dis-
solved in 95 % ethanol and analyzed by thin-layer 
chromatography (TLC). The spots of synthesized 
esters (3) coincided with Rf values of commercial 
standard octa-O-acetylsucrose (Sigma) (2), whereas 
Rf values obtained for all sucrose octaacetate were 
found to be 0.9, therefore, it was possible to consid-
er that the desired sugar esters had been obtained.

Furthermore, the sucrose-O-acetyl esters were 
analyzed by infrared spectroscopy (Fig. 2), and the 
obtained spectra showed strong new bands at 1751 cm–1 

attributed to stretching of C=O group, 1383 cm–1 

(δC–H) and 1236 cm–1 (νC–O) were due to the presence 
of ester bonds of acetyl residues linked to sucrose 
moiety. Moreover, the strong bands at 3392 cm–1 in 
the sucrose spectrum, characteristic for the OH 
stretching vibration, disappeared in the sucrose octa-
acetate spectrum as a result of a successful substitu-
tion. Additionally, the presence of bands at 910 cm–1 

Ta b l e  1  – Characterization of sucrose and sucrose acetates

Sample Yield, 
%

Melting point, 
ºC aw (mean ± SD)

Sucrose – 186–188 0.780 ± 0.002

Octa-O-acetylsucrose 
(Sigma) – 81–83 0.406 ± 0.002

Octa-O-acetylsucrose 
conventional 62 82–84 0.408 ± 0.002

Octa-O-acetylsucrose 
US 78 82–83 0.405 ± 0.003

F i g .  2  – FT-IR spectra of sucrose (–) and octa-O-acetylsucrose (– –) synthesized by ultrasonic irradiation
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in both spectra proved that the resulting ester con-
tained α-d-Glcp residue in chain; bond stretching of 
sucrose.

In the 1H NMR spectrum, twenty-four protons 
resonated at δ 2.12 (3H, s), 2.04 (6H, s), 2.03 (3H, 
s), 2.02 (6H, s), 1.96 (3H, s) and 1.91 (3H, s) corre-
sponding to the eight acetyloxy groups. The struc-
ture of sucrose residue could also be observed with 
characteristic chemical shifts for carbohydrates in 
the range of 3.39 ~ 5.38 ppm (protons of glucose 
part) and 3.58 ~ 4.39 ppm (protons of fructose resi-
due). An isolated doublet around 5.3 ppm is due to 
anomeric proton from glucose unit (1H-Clcp). The 
structure of 1′,2,3,3′,4,4′,6,6′-octa-O-acetylsucrose 
was additionally confirmed by the 13C NMR spec-
trum (Fig. 3), where eight chemical shifts, charac-
teristic for acetyl carbonyl, had clearly appeared at 
170.72, 170.50, 170.13, 170.11, 170.05, 169.91, 
169.68 and 169.53 ppm. In addition, all the methyl 
carbons from the acetyl residue appeared at 20.5 
ppm (8×COCH3). Carbon atoms of the sucrose moi-
ety were found in the range of 61.32 ~ 103.88 ppm. 
Data obtained on the NMR spectra of the sucrose 
octaacetate were in accordance with the previous 
report on the chemically enzymatic and naturally 
isolated, chemically and enzymatically modified su-
crose octaacetates11,12,15. Therefore, the esters syn-
thesized by conventional and ultrasound-assisted 
methods corresponded to the octa-O-acetylsucrose.

Foaming and emulsifying properties

On the basis of the calculated HLB values of 
the octa-O-acetylsucrose (HLB 7–8), it was decided 
to check their foaming and emulsifying properties.

Foaming properties

Foaming properties of octa-O-acetylsucrose 
(standard and synthesized by ultrasound-assisted es-
terification) were evaluated by the foaming capacity 
(FC) and foam stability (FS). These two parameters 
were important for the evaluation of forming 
foams22. Changes in the foaming properties of the 
sucrose octaacetate in the initial and final state after 
60 min are presented (Fig. 4).

Foaming stability was influenced by the stand-
ing time. It was shown that foam stability of oc-
ta-O-acetylsucrose slightly decreased during stand-
ing time from 1 min to 60 min. Likewise, it was 
clearly observed that foam height slowly began to 
decrease immediately after foaming formation. 
Foam capacity of octa-O-acetylsucrose could be 
measured at a concentration of 0.2 g dm–3 for only 
30 min, which did not exceed 52–55 %. No signifi-
cant differences were observed between standard 
and ultrasound-assisted synthesized sucrose octaac-
etate. Foam stability of the O-acetyl sucrose was 
close to the previous report on the lactose lauryl es-
ters2. The sucrose octaacetate was the perfect candi-

F i g .  3  – 13C NMR spectrum (126 MHz, CDCl3) of octa-O-acetylsucrose synthesized by ultrasound-assisted irradiation
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date for an ideal foam-forming agent because it is 
non-toxic and able to produce abundant, thick, and 
stable foam at a low concentration of 0.2 g dm–3.

The emulsifying properties of the sucrose octa-
acetates were studied in model systems with 2.0 % 
(wt) relative to the aqueous medium and 50 % oil 
phase of the emulsion of the oil/water type. From 
the obtained results, it was found that both sucrose 
octaacetates were characterized with closed disper-
sity 54–60 % (Table 2). The most stable O/W emul-
sions were formed with 2 % synthetic sucrose octa-
acetates.

The impact of thermal processing and freezing 
on the emulsion stability was also evaluated (Table 
3). All prepared emulsions were unstable at –18 °С 
and 50 °С for 24 h, respectively. More stable were 

emulsions stored at 4 °С followed by 20 °С. More 
detailed studies are required for the emulsion stabil-
ity of the sucrose acetate.

Antimicrobial properties of octa-O-acetylsucrose

Many studies deal with antimicrobial activity 
of sucrose esters with fatty acids. In general, mon-
oesters were more active than diesters, but in some 
cases, polyesters also demonstrate good activi-
ty2,3,5,21. To the best of our knowledge, the octaace-
tate esters of sucrose are little investigated for anti-
microbial activity. In this study, we investigate the 
effect of octaacetyl ester of sucrose against the 
growth of seventeen microorganisms (Gram-posi-
tive and Gram-negative bacteria, yeasts, and fungi) 
with the results being summarized in Table 4.

The antimicrobial studies revealed that oc-
ta-O-acetylsucrose was more active against fungi 
and yeasts (Table 4). Applied solvent (80 % CH3OH) 
did not cause antimicrobial activity. It was clearly 
observed that sucrose acetate esters inhibited the 
mycelial growth of fungi Aspergillus oryzac, Peni-
cillium sp., Rhizopus sp. and Fusarium moniliforme 
and yeast Candida albicans at a concentration of  
1, 5 and 10 mg cm–3. Octa-O-acetylsucrose showed 
moderate antimicrobial activity against Penicillium 
sp. and Rhizopus sp. comparable with the activity of 
control Nystatin. In contrast, the growth of the fun-
gi Aspergillus niger, Aspergillus awamori, Fusari-
um oxysporum and Beauveria bassiana remained 
unaffected. This is the first report about screening 
of the antimicrobial activity of octa-O-acetylsucrose 
against fungi Beauveria bassiana, Penicillium sp., 
Rhizopus sp. and Fusarium moniliforme, yeasts 
Candida tropicalis, Candida albicans, Saccharomy-
ces cerevisiae, and bacteria (Salmonella abony and 
Bacillus methylotrophicus). The substance was ac-
tive against yeasts Candida albicans at concentra-
tion 1 and 5 mg cm–3. No inhibition against 
Gram-positive and Gram-negative bacteria was de-
tected. Matin et al.15 also reported that octa-O-ace-
tylsucrose in concentration 50 μg (dw) cm–3 did not 
inhibit the growth of Bacillus subtilis, Escherichia 
coli, Pseudomonas aeruginosa and Aspergillus ni-
ger, Fusarium equiseti in concentration 100 μg (dw) 
cm–3, respectively. Similarly to sucrose myristate 
and sucrose palmitate, glycerol acetates23,24, octa-  O-
acetylsucrose did not inhibit the growth of food 
born pathogen B. subtilis. Another important find-
ing is that octa-O-acetylsucrose stimulates the 
growth of Bacillus methylotrophicus, therefore, this 
substance is a substrate for its growth. Bacillus 
methylotrophicus bacteria are with a key role in 
control of corn stalk rot caused by Fusarium gram-
inearum25. Numerous specialized methylotrophs 
have been described, including a great diversity of 
methanotrophs – most of them are methane con-

F i g .  4  – Foam stability of octa-O-acetylsucrose from ultra-
sound-assisted synthesis

Ta b l e  2  – Emulsion stability (in % separated phase) of 50/50 
O/W model emulsion

Ester concentration, 2.0 % 
(wt) of oil phase

Separated phase, % ± 0.1
Т, %

Oil Water Emulsion

Octa-O-acetylsucrose 
– standard (Sigma) 65.7 32.3 0.0 54.1

Octa-O-acetylsucrose – US 26.1 69.6 4.3 60.0

Ta b l e  3  – Temperature test for emulsion stability (%) of 
50/50 O/W emulsions prepared with 2.0 % (wt) oc-
ta-O-acetyl-sucrose

Substance Temperature, 
°С Water O/W 

Emulsion Oil

Octa-O-acetylsucrose 
– standard  
(Sigma-Aldrich)

–18 30 0 70

4 32 62 6

25 32 60 8

50 38 0 62

Octa-O-acetylsucrose 
– US

–18 38 52 10

4 28 68 4

25 10 84 6

50 41 20 39
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sumers and some are able to grow on multicarbon 
compounds26. Moreover, Bacillus methylotrophicus 
BM47 was reported to possess high antifungal ac-
tivity against phytopathogens Fusarium oxysporum 
and Aspergillus flavus27. The stimulating activity of 
octa-O-acetylsucrose over Bacillus methylotrophi-
cus BM47 could be successfully used in agriculture 
for plant protection against fungal phytopathogens. 
Influence of structure on the antimicrobial activity 
of octa-O-acetylsucrose was studied. It was con-
firmed that short acetyl moiety of sucrose esters is 
unable to affect the growth of Gram-positive and 
Gram-negative bacteria in comparison with sucrose 
laurinate and undecylate ester that possess strong 
antimicrobial activity3,5,23,24,28.

Because of its antifungal activity, proved by the 
experiments, octa-O-acetylsucrose could be suc-
cessfully applied in agriculture for development of 
new formula in prospective crop and plant protec-
tion, for example, environmentally friendly fungi-
cide based on sucrose esters. The promising foam-
ing and emulsifying ability of octa-O-acetylsucrose 
offers an adequate solution to problems related to 

treatment and adhesion over the root or leaf surfac-
es. Additional investigation may be required con-
cerning this field of application, and it could be the 
object of further experimental work.

Conclusions

A “green” method for synthesis of the oc-
ta-O-acetylsucrose by ultrasound-assisted esterifica-
tion in the absence of a solvent by using acetic an-
hydride and sodium acetate as a catalyst has been 
demonstrated. The structure of the resulting ester 
has been elucidated by FT-IR and NMR spectrosco-
py, and a study of sucrose octaacetate as a surface 
active agent with HLB 9–10 was carried out. The 
obtained results revealed promising foamability, 
foaming stability of octa-O-acetylsucrose, and its 
use as antifungal substance against Penicillium sp. 
These properties of octa-O-acetylsucrose and its 
ability to stabilize oil-in-water emulsions could find 
potential application in beverages, drug delivery 
matrix, agriculture, and cosmetic products.

Ta b l e  4  – Antimicrobial activity of octa-O-acetylsucrose expressed as diameter of zones of inhibition in mm (ddisc = 6 mm)

Test microorganisms

Diameter of inhibition zones, mm

Octa-O-acetylsucrose Controls

1 mg cm–3 5 mg cm–3 10 mg cm–3 80 % CH3OH Nystatin

24 h 48 h 24 h 48 h 24 h 48 h 24 h 48 h 24 h 48 h

Aspergillus niger - - - - - - - - - -

Aspergillus awamori - - - - - - - - - -

Aspergillus oryzae 8* - 8 - 8 - - - 8 -

Fusarium oxysporum - - - - - - - - - -

Fusarium moniliforme 8 - 9* 9 9 9 - - - -

Beauveria bassiana - - - - - - - - - -

Penicillium sp. 8 - 10** 10 8 - - - 8 -

Rhizopus sp. - - 8 - 8 - - - 9 -

Candida tropicalis - - - - - - - - - -

Candida albicans 8 8 8 8 - - - - - -

Saccharomyces cerevisiae - - - - - - - - - -

Salmonella sp. - - - - - - - - N/A N/A

Salmonella abony - - - - - - - - N/A N/A

Escherichia coli ATCC8739 - - - - - - - - N/A N/A

Bacillus subtilis ATCC6633 - - - - - - - - N/A N/A

Bacillus subtilis 46/H1 - - - - - - - - N/A N/A

Bacillus methylotrophicus BM47 - + + - - - - - N/A N/A

Legend: *low antimicrobial activity, ** moderate antimicrobial activity; “-” no inhibition, “+” – stimulation of growth,  
N/A – not applied
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