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SOLVENT RETENTION CAPACITY METHOD

Pokarinina Valeriia
Odessa National Academy of Food Technologies, Odessa

In the modern market, there are many products made from wheat flour that have a spe-
cific application. However, there is conflicting and limited information about quality attrib-
utes. The discrepancy is most likely due to the development of grinding technology, modifica-
tion of the formulation using different wheat fractions, and the use of different genotypes. In
addition, there is very little information about the morphological, swelling, thermal and rheo-
logical origins of the corresponding starches of commercial wheat flour. The solvent retention
capacity (SRC) test is a relatively new AACC Approved Method (56-11) for evaluating soft
wheat flour quality. The test measures the ability of flour to retain a set of four solvents (wa-
ter, 50% sucrose, 5% sodium carbonate, and 5% lactic acid) after centrifugation [Error! Refer-
ence source not found.] .

The baking features of wheat flour include the following indicators: gluten content and
quality, water absorption capacity, sugar-forming ability, gas-forming and gas-retaining abil-
ity, autolytic activity, dough rheological properties (*strength of flour"), color, ability to dark-
en during the dough process, bread quality during test baking.

To overcome the cost and expense of milling and baking hundreds of samples in wheat
breeding programs, cereal chemists have developed various rapid predictive tests for end-use
quality assessment. In this study, five small-scale rapid tests, including Solvent Retention Ca-
pacity (SRC) and Swelling Index of Glutenin (SIG) [2].

The SRC test examines the water absorption and retention profile of gluten proteins,
damaged starch and pentosans by using four different types of solvents: water, sucrose, sodi-
um carbonate and lactic acid. It offers bakery and mill scientists and laboratory technicians
the possibility to:

- describe the flour’s ability to absorb water during the mixing process and its ability
to release that water during the baking process;

- analyze the level of starch damage in flours;

- establish a flour quality profile for predicting functionality and specification confor-
mance.

Wide interest in this method is due to the fact that the three main functional compo-
nents of flour affect the change in the features of dough during kneading and baking: gluten-
ins, damaged starch and pentosans. These polymers are functional, as they significantly affect
both the features of the dough during its processing and baking, and the quality of the final
result. Glutenins cause the elasticity of the dough, damaged starch affects the stickiness of the
dough, and pentosans, which have moisture-retaining features, significantly increase the vis-
cosity of the dough.

Existing rheological devices measure the cumulative effect of these three flour poly-
mers. The unique significance and importance of the SRC method lies in the fact that it com-
plements existing rheological devices, such as alveographs, giving the user the ability to ana-
lyze the individual functional qualities of each individual polymer.

SRC indicators are well combined with other existing methods for identifying charac-
teristics (Mixolab, Green Test, farinograph, etc.) and serve as important guidelines for breed-
ing programs [3].

Solvent retention capacity (SRC) is the mass of solvent retained by flour after centrif-
ugation. It is expressed as a percentage of flour weight at 14% humidity. Four solvents are
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independently used to produce four SRC values: water SRC, 50% sucrose SRC, 5% sodium
carbonate SRC, and 5% lactic acid SRC.

Procedure for conducting the experiment:

1.50 ml centrifuge tubes with screw-down lids are weighed.

2.5,000 of flour with a known moisture content is added and weighed in each test tube.

3. Preparing of a suitable set of test tubes containing 25.00 g of suitable solvents.

4. The timer starts and a solvent is added to each test tube of flour.

5. The lid is closed and test tube is shaken vigorously to allow the flour to suspend.

6. The sample is given time to dissolve and swell for 20 minutes, and is shaken for 5,
10, 15, 20 minutes (5 seconds each time).

7. Immediately the test tubes are transported to the centrifuge for 15 minutes, after
reaching the speed. Be sure to give the centrifuge a few minutes to stop without braking.

8. Supernatant is decanted and tuber are overturned to drain off excessive solvent for
10 mites on paper towel.

9. The lid is put back in place and the test tube, lid and ball are weighted.

10. The weight of the gel is determined by subtracting the weight of the tube and cap
from the total weight of the tube, cap and gel.

The solvent retention capacity (SRC) is calculated by the formula:

(gel 1)( g6 )100
flour 100 — W

where gel is the mass of the gel tube after centrifugation, g;

flour is the weight of the test tube with a flour sample, g;

W is a humidity of the test flour sample, %.

Based on the obtained results of studying the retention capacity of solvents in the stud-
ied samples, linear regression dependences are constructed using the least squares method.
The correlation coefficient, for example, between lactic acid and flour strength is 0.50 (fig. 1).

Figure 1. Correlation between lactic acid and flour strength
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According to the conducted experiments, and then according to the obtained data of
the SRC method, you can see the best retention capacity when correlating water and water
absorption indicators.

Taking into consideration the peculiarities of test formation and knowing the influence
of the components, the need of SRC method conduction is granted.

Academic Advisor — Ph. D in Tech. Sciences, Associate Professor, VVoloshenko O.
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JAHK-MAPKEPHA AYTEHTU®IKALIA XAPYHOBUX TTPOAYKTIB

Bikropis JdennciBna bamkiposa, Katepuna Osekcanapisna Ctapoayo
Onecbka HallioHAJIbHA aKaeMisi XapuoBHX Te€XHOJIOTiii, M. Oneca

B nam gac danscudikairiss ToBapiB € 3HAYHOIO TIPOOIEMOIO SK Ui CTIOKUBAYIB, TaK i
JUIsi BUPOOHMKIB 1 JucTpub’rotopiB. Haltyactime ymaroThCs A0 MAPOOKH XapuyoBHUX
MPOJYKTIB, 110 KOPUCTYIOTHCS MOIYJSPHICTIO CEPEd KOPUCTYBAYiB 1 MalOTh I[IHHUK BHUIIE
CepeHBOTO.

Ha cporomnimHiii 1eHp ayTeHTH}IKALisl OpTaHYHUX XapUYOBUX IMPOIYKTIB TaKOXK €
3HAYHOO TIPOOJIEMOTO, TIPO IO CBIYATh CYYaCHI JITepaTypHi JpKepena i sUTbHICTh 0ararbox
HaykoBIB. L{i ¢pakTu 3yMOBIIOIOTE HEOOXIIHICTH PO3POOKU Ta Bapiallii METOIB BUSHAYCHHS
MapKepiB, sIK1 JO3BOJIATH BUSIBUTH PI3HUII0 MK OpraHIMHUMU 1 KOHBEHLIHHUMU MTPOYKTaMU
[li iHCTpYMEHTH TIATBEP/KEHHSI aBTEHTHYHOCTI OPraHIgHOI MPOIYKIlii € HEOOXITHUMU st
cepTu(dikallifHUX Ta IHCIEKIIMHUX OpraHiB, 110 MalTh 32 METY 3MIIHEHHS JOBIpU IS
JAHOTO CErMEHTY MPOJ0BOIBUOTO PUHKY. [IpoprBOM B 1lIbOMY HANPSMKY CTaJIO 3aCTOCYBaHHS
reHeTUYHOI iieHTudikanii - Bukopucranus JHK-mapkepis.

Mertor podoTH Oyino aHATITHIHE MOCHIDKEHHS Ta XapaKTePHCTUKA CYYacHUX
METO/IIB BH3HAUEHHS AayTEHTUYHOCTI XapyoBOi CHUPOBUHU 1 NPOAYKTIB ii mepepoOku 3
Bukopuctanasam JIHK-mapkepis.

MosekynsapHi MapKepu — Iie OI0JIOTIYHI MOJIEKYJH, SKI MarTh CBOIO OIlOJIOTIUHY
cnennpiuHicTh. Metoa anHanizy mpoxykuii 3 BukopuctanHsMm JIHK-mapkepiB mae Ha3By
JIHK-mapkepHa ayreHTudikamis. [0J0BHOIO OCOOJIMBICTIO IOTO METOAY € Te, IO
3aCTOCOBYBAaTM HOIO0 MOXJIMBO Ha JItOOOMY eTamll BHUpOILILYBaHHS, JO3pIBaHHSA UM
MPUTOTYBaHHS Ta 30€piraHHs MPOayKTy, ockiuibku Mmojiekyna JJHK y xoni mux mporeciB He
MIJIArae 3MiHaM.

Fenernyna imeHTU(IKAIS € Ay)KEe BaXIHBOIO, aJDKE BOHA JOIOMAara€ BU3HAYHUTH
MOTYJISIIIMAY Ta BHIOBY NMPHHAJIEKHICTH (SKIIO 1€ MPOAYKTH TBApPUHHOTO ITOXOJDKCHHS);
J03BOJISIE  3MAIMCHIOBATH KOHTPOJbL 30€peKeHHS 1 BIJHOBJICHHS PIIKICHUX TE€HOTHUIIIB
(HampuKJaa akBaKyJIbTYpH, a caMe BUIOBOI 11eHTU(IKallll 0ceTpOBUX pHO); KOHTPOIIOBATH
SKICTb TPOAYKTIB IMIOPTY Ta €KCIOpPTY; BCTAHOBJIIOBATH TE€HETHUYHY IacCMOPTU3ALIIIO
POCIMHHOT TPOAYKIIIT (30KpeMa, psily BUIIB OBOYIB Ta KAPTOTIUII HA OCHOB1 MYJIBTUIIIIEKCHOTO
aHanidy 10 wikpocarenmiTHUX MapkepiB); OopoTucs 3 OpaKOHBEPCTBOM, MIAXpaCTBOM
LUISIXOM F€HETHYHOT MacrnopTu3alii 00’ €KTIB AOCTIIKEHHS.

VYrpynoBytoun HaOOpU MOJIEKYJIIPHUX MapKepiB, MOKHAa OTPUMYBATH YHIKaJIbH1
reHeTUYH1 Npo(uIl KOKHOTO 3pa3Ka - FeHeTUYH1 nacnopTi. HailOuibi nonyasipHUM METOA0M
reHeTnyHoi ayreHTudikauii € meron [1JIP (rmonimepa3Hoi JIaHILFOrOBOT peaKiiii).
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