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Marepiain 87 MixHapoaHOT HAYKOBOT KOH(EPEHIIIT MOJIOUX YICHUX,
acmipaHTiB 1 ctyaeHTiB "HaykoBi 3100yTKH MOJIOA1 — BUPIIMICHHIO TTPOOIEM
xapuyBaHHs mroacTBa y XXI cromirri", 15-16 kBiTHsa 2021 p. — K.: HYXT,
2021 p.—-4.2. - 3% c.

Bunanus mictuth MaTepianu 87 MixHapoaHOI HAYKOBOT KOH(EpEeHIIiT MOToanux
YYEHUX, acIipaHTiB i cTyeHTiB "HaykoBi 3100yTKH MO0 — BUPIMIEHHIO ITPOOIeM
xapuyBaHHs JroacTBa y XXI cromitri".

PosrnsHyTO pobsieMn yI0CKOHAIGHHS ICHYIOUMX Ta CTBOPEHHS HOBHUX €HEPro-
Ta PecypcOoOIIaTHIUX TEXHOJOTIH sl BUPOOHHUIITBA XapUOBHUX MPOAYKTIB HA OCHOBI
cyJacHHX (PI3MKO-XIMIYHUX METOMIB, BUKOPHUCTaHHS HETPAAWLIHHOI CHpPOBHHH,
HOBITHBOTO TEXHOJOTIYHOTO Ta eHepro30epirarodoro oOIaJHAHHS, IIiJBUIICHHS
e eKTUBHOCTI AISNTBHOCTI MiIIPUEMCTB, a TAKOXK PE3yNIbTATH HAYKOBO-IOCTITHUX
pOOIT CTYIEHTIB 3 METOI0 MiNBHINEHHS SKOCTI MiATOTOBKH MaiOyTHIX (haxXiBIliB
Xap4yoBOI MPOMHUCIIOBOCTI.

Po3paxoBaHo Ha MOIOIMX HAYKOBIIB 1 MOCHIJHWKIB, $Ki 3aliMarOThCS
O3HAYEHNMH MMPOOJIEMaMH Y Xap4oBili HayIli Ta TPOMHUCIOBOCTI.

Pexomendosano euenoro paoorw HayionanvHoeo yHigepcumemy
xapuosux mexnonozii. Ilpomoxon Ne 8 6i0 25 bepesns 2021 p.
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4. Determination of the mass fraction of moisture of gum arabic

Olena Terebylo, Sergei Brychka, Olena Podobii
National University of Food Technology, Kyiv, Ukraine

Abstract. The main purpose of this study is to determine the mass fraction of moisture in
the sample of gum arabic to confirm the data specified in the certificate of quality of the food
additive.

Materials. Sample of spray-dried gum arabic (thin, white powder with a neutral odor,
packaged in a small jar).

Methods. Methods for determining the mass fraction of moisture by drying belong to
thermogravity methods (thermogravimetry from the Latin thermo - heat, gravi - weight,
metry - method). These methods are the most common and universal. In this experiment, the
method of drying by infrared rays were used. Infrared rays are electromagnetic radiation
emitted by heated bodies, so infrared rays are called thermal rays.

Results. Water is able to almost completely absorb all the heat rays (95-96 %) that fall
on it, quickly heating up and evaporating. The method is based on the high ability of wet
materials to absorb the powerful heat flux of infrared radiation; the drying time is
significantly reduced (25 minutes). The method is used in moisture meters - a drying chamber
that is connected to the scales. The scale of scales is calibrated so that shows a decrease in
the mass of the sample due to evaporated water.

Equipment: determination of moisture conducted by drying the sample to constant weight
(< 0.01 %) with gear Shimadzu Moisture Balance MOC-120H - electronic moisture [1].

The main advantages of the device: a large vessel for samples (diameter 130 mm) allows
you to evenly place a large number of samples in a thin layer; durable heater - infrared
medium-wave quartz heater provides efficient drying without interference for samples;
unibloc sensor - internal weighing. The mechanism provides excellent stability and long
service life at repeated differences of temperature that allows to measure easily to 0,001 g;
monitoring of moisture evaporation - the rate of moisture evaporation is controlled (it can be
seen visually on the graph), so it is clear that the measurement is nearing completion. Updates
occur every 30 seconds; automatic calibration mechanism; measurement data can be easily
sent to a program such as Excel. After importing into Excel, you can process the data as you
wish, using common functions such as statistical calculations and graphical charts [1].

The course of the analysis: first you need to set the level of the device, calibrate (internal
/ external calibration). The next step: weighing a sample of gum arabic m; = 0.992 g for
temperatures of 21 °C. Then there is a gradual heating to a temperature of 105 °C. On the
display you can see the dynamics of mass changes in %, monitoring of moisture evaporation,
which is updated automatically every 30 seconds (using the automatic calibration function).
Record data changes within 25-30 minutes, and enter in table. Using Excel, we build a graph
(fig.) of the dynamics of mass change over time and draw conclusions about the amount of
evaporated moisture in the sample of gum arabic, comparing with the quality certificate of
this food additive.

Table
7, min 0 05 1 15 2 2,5 3 35 4 45
Am, % 006 | 076 | 1,64 | 307 | 486 | 639 | 7.6 862 | 945 | 10,13
7, min 9,5 10 10,5 11 | 115 12 | 125 13 13,5 14
Am, % 13,25 | 13,38 | 13,48 | 13,55 | 13,64 | 13,71 | 13,81 | 1394 | 14,01 | 14,08
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Table

7, min 5 55 6 6,5 7 75 8 8,5 9
Am, % 10,71 | 11,19 | 11,59 11,95 | 1225 | 1253 | 12,75 | 12,93 | 131
7, min 145 | 15 15,5 16 16,5 17 17,5 18
Am, % 1411 | 14,13 | 1418 1423 | 1428 | 1431 | 1433 | 14,34
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Fig. The dependence of the dynamics of mass change on time

Summary. According to the quality certificate, the drying losses of gum arabic (for spray-
dried material) should not exceed 10 %. In our case, the final humidity (loss on drying, the
dynamics of change % of the mass) was 14.34 %. Therefore, according to this study, we can
conclude that the food supplement exceeds the norms specified in the certificate. This may
indicate that the food additive has not been stored properly for a long time, in different
temperature conditions and at different humidity. Another factor of high humidity may be
the tightness of the package - this product was purchased without a protective aluminum film.
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