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KALLAYA KHANTARAT : THE FUNCTIONAL PROPERTIES OF
MODIFIED STARCH-BASED FAT REPLACERS IN REDUCED FAT
MAYONNAISES. THESIS ADVISOR : ASST. PROF. SIWATT

THAIUDOM, Ph.D., 128 PP.

MODIFIED STARCH/REDUCED FAT MAYONNAISE/FAT REPLACER/

RHEOLOGY

The objectives of this study were to 1) study thactional properties of
modified starches (i.e. hydroxypropyl distarch phieste or HDP, maltodextrin or
MD, and starch sodium octenyl succinate or SSO) fas replacers on
physicochemical properties of reduced fat mayoresmsompared with the full fat
mayonnaise (FF), and observe the carrelation betwgeysical properties and
substitution levels (i.e. 25, 50 and 75 % of fatAR recipe) of these modified
starches, 2) find out the effect of starch concamins (i.e. HDP 8 and 10, MD 28
and 30 and SSO 10 and 15%) on physical properfiesduced fat mayonnaises,
and 3) study their stability and physicochemicaigarties as a function of storage
time. The physicochemical properties of reducedriayonnaises, i.e. particle size
of emulsion (mean droplet diameter:ssDand distribution of particle size),
microstructure, color (L* a* and b*), pH, texturdéirthness and adhesiveness),
rheological properties (consistency index: K, vty thixotropic, storage
modulus: G' and loss modulus: G"), phase separatiater centrifugal technique,
lipid oxidation(TBA reactivity), and sensory evaluation were ewaaéd. D43

of reduced fat mayonnaises prepared with 8% HDRddno increase when fat



substitution levels were increased. All mayonnaipespared with HDP showed
higher Dy; than FF. Firmness, K, viscosity and G' of 25% itlifat mayonnaises
prepared from HDP were higher than those of FF. &lew, D3, firmness,
adhesiveness and G' of all reduced fat mayonnaisestituted with 28% MD were
lower than those of FF. Mayonnaise substitutedata5% with 10% SSO had
higher firmness, adhesiveness, K, viscosity anth& FF. All reduced fat samples
except 75% reduced fat mayonnaise prepared from Wwébde brighter than FF.
Mayonnaises which were substituted fat with HDP &®D did not show phase
separation while those with MD did. However, ing®eg fat substitution levels
with all modified starches could decrease the plsegmmration. The decrease in
viscosity, G', firmness, and adhesiveness of allced fat mayonnaises attributed
to an increase in fat substitution while increasingdified starch concentration
could cause K, G', viscosity, firmness, and adhes®sgs to increase.

The effect of 12-week storage time on the phydiemeical properties of
mayonnaises showed thatD G', firmness, and adhesiveness of all reduced fat
mayonnaises except mayonnaises prepared with M2 weite constant. The pH
values of all mayonnaises were constant througlsbotage time while the\E
tended to increase as storage time increased.dsioig storage time caused TBA
reactivity of all reduced fat mayonnaises to inseaxcept the ones prepared with
SSO.

All samples prepared from HDP and SSO were st#ineughout storage
time. However, SSO could be used as a fat replatenly 50% fat substitution.

Moreover, SSO costs more than HDP. Thus, the olveoalklusion showed that



HDP could be used as a fat replacer, best amongttiees. Moreover, the sensory
preferrence score of all reduced fat mayonnaisei€hwivere substituted fat with

8% HDP was not significantly different from that 6.

School of Food Technology Student’s Signature

Academic Year 2010 Advisor’s Signature
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ANYUTDOU (Hoover, Hannouz, and Sosulski, 1988; Liu, Ramsden, and Corke, 1999; Yeh and
Yeh, 1993) uazﬁﬂmamﬁﬁ Freeze-thaw stable N9 (Eliasson and Kim, 1992) Lﬁ’eNiJ"liﬂﬂﬁﬁjal:
= Aa A ) I 7 oy [V A [l
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(Murphy, 2000)
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4 1 4
Taaudszyiieae Inansan 158

37 : Whistler et al. (1984)
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11A209AN1591M1501 (Food and Drug Administration, FDA) aya1a 1dwaaie 14iugaavnssy
v
911115 14 1aea13139 1% Octenyl succinic anhydride 19 14iAuSeeaz 3 vesrhwmiinuilelaelisedy
~ . . ISP ' ' = Y=
NIUNUN (Degree of substitution, DS) UA10YILHIN 0.1 D9 0.3 Tesch LagaMUE (2002) Tadnm
3 Aav A o Aav o <3 1

naveIns uils sso iudiag Ivliwes luszuudiadu wanmsnaaswaaslfiiuimil sso

] Ja v o = Y . £ g v Aa o o o” o o” %
%jﬂchﬂlla%uLﬁﬂEJiﬂ’JfJuN Sterical G]Nlﬂuwainﬂllﬁﬂ SSO AAFUNHITUNTUDIUINVUINUAI



19

a d’d 1 =Y v A 9 a d’ a o o d’Q 1
ummmwyeaﬂmuawmuwmmwﬂaimiﬂm Iﬂﬂﬂi%ﬂﬂ@uﬁ“ﬁuﬂlﬂﬂﬂ1ﬂuﬂﬂ SSO VIJJ

E4
= v

Fusuaiiunsa-a1e 1ag fonic strength luvazd ¥ TUsAundduarssiad oo i uild
SifaTuafesdonsa Electrostatical #1¥A1MaResveeszunsiasiiuiy anuilunsa-aa
1Az Ionic strength AMINARBIGaasliiiui1 ule sso ANTAFITAALTIERITE N
fniii nazsh I ansnanvinaeumadia luiuluszninszuiumsanvina ladngans
1 lTasmas wenmnifuudla sso daldiumaiuanuduniialuomns 18 Tasmsad sy
leTasTdaszwieluanavesaves luladguaze: luTanaau ldina lnseade 3 Jaina
Funafigreliszuudiiaduiisnyaymadnanszuain/dounlaly Tasi ¥anuniia uay
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2.5.2.1.1 Thiobarbituric acid (TBA)
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3.13 sy lsdn (Benzoic acid, Ajax Finechem Pty Ltd, Australia)

314 n3alasnanliezdan (Trichloroacetic acid, Scharlau, Spain)

Ja A
3.1.5 ﬂiﬂhlﬂif’)ﬁ"|§‘ﬂu§'ﬂ (Thiobarbituric acid, Fluka, Germany)
v A J .
3.1.6  wlavadlaa (Malonaldehyde, Sigma, USA)

3.1.7 w@MuUda (Ethanol, Carlo Erba, Spain)

32 ginsainazvinsesile

3.2.1 m?aﬁﬂ%mﬂmm (Controlled stress Rheometer, TA instrument AR-G2,
New Castle, DE, USA) LLaxTﬂﬁuﬂiuﬁn?%gﬂmmm?m (TA Instruments Advantage Software,
version 5.0.1, US)

322 m?aﬁmiwﬁgﬁaﬁuﬁﬁ (Texture Analyzer TA.TX2, Stable Microsystems,
Kent, UK) uazTﬂmﬂmﬁﬁ%gﬂmmm?m (Texture Expert Software, Stable Microsystems,
Kent, UK)

333 !ﬂ%ﬂ'@ﬁ!ﬂ‘i wﬁmumwmﬂ (Laser particle size analyzer Model Mastersizer S,
Malvern Instrument, Ltd., UK)

334 asestannuilunsaeg (pH Meter, Mettler Teledo 314 MP220, Switzerland)

3.3.5 Lﬂéﬂﬂﬁ!ﬂﬂi@]iiﬂiﬁﬁma{ (UV spectrophotometer, :iu Libra S22, Biochrom,

UK)
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3.3.6 Lﬂtiﬂ'EN 398 Minolta (Chroma meter ’3: U CR-300, Konica Minolta, Osaka, Japan)

3.3.7 m"?mﬁmﬁum&mmﬁum High speed hand blender (Moulinex i:u Easy Max
perfect, Spain)

3.3.8 ﬂfﬂlmi}aﬂiiﬁﬁ (Optical light microscope q'u Nikon 641463, ikon corp., Japan)

339 Lﬂ%ﬂ'mﬂum'ﬁlm (Centrifuge, Legand Mach 1.6R, Sorvall, Germany)

3.3.10 Lﬂ?@ﬂ%ﬂﬂﬂh%ﬂ (Moisture  Analyzer q'u IR120, DENVER Instrument,
Germany)

3.3.11 m?aﬁ@mmwﬁﬂ (Brookfield Engineering Laboratories Inc., USA)

3.3.12 uviumaauﬁ?aﬁ 1L§ﬁ]§‘ﬂ Aerobic count plates (3M" Petrifilm"" Aerobic count

plate, 3M, St. Paul, Minn., U.S.A.)
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YIADYNA A138za1eA 0819z gnazate luinlsrnleesuliiin1n1meu (Obscuration)



42

1 F = =\ A A J A @ Yy
sEnINIesay 15 04 30 amieanrunanniilugaginsalveunissiavuineynialni
g A o & . Lo 3 o J <
AMSINTZA 2 A9AT Refractive indices voIoyaa lusiunazihilsisainlosowiy
g < y J g
1.5295 uag 1.3300 Tagasainmsganauudsvosoyniaa lviiuuazsiniu 0.100 uaz 0.00
o w Ay ¥ Y A o < % 2
awday vnaeyman lannms 19 ldsunsuveuniosdiuimvinavesoymaia lugdu
3 1 . 3 { o
DERRENRT LIS ATECR D,, (Volume mean diameter) = Znidf/Znidi3 Tae n, ﬁammumm@umﬂ
v Y Y b4
NUVUIA d. azA10A1081902 2 F1 LAAZH1IA 3 AT
3.3.1.4 JafuaNlaInennIue
JanuauliainenszuaUeIA10d 19N IUdAeINToIIAINe NI Tag
v W { ] 4 a a v @ 1
14171 3a1uD Parallel plate NvuAIFUAUANINA19ULIA 40 TaAWAT ANAIDE1NITBUUE
Uszanal 1.6 AT VU Pelteir plate HA41INHIIAAADUNAWNNTLILHINTLHINUNAN 1000
v ' { a J o o @ ll v @
luTaswes udrldnnadednimnninuneesndaggnsaldmiunnadiednesnaniiia

a =

HAZIFUMIIATILHHAININGI0E 1T gangH 25 parmsaIFod
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Flow behavior index (n) 0.3082+0.0112°  0.2490+0.028"  0.2168+0.007°  0.2535+0.0153°  0.3538+0.0006" 0.29030.003¢
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venadddzay (Pa) 521.87£6.85"  641.07+22.99° 482.63+8.43" 541.23421.59° 263.35+23.83" 428.3349.56"
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MI0819 D, (um) L* a* b* Firmness (g) Adhesiveness (g.s)
FF 10.13 +1.76° 91.63 £0.41° -6.20+ 0.67" 25.85 +0.49' 55.50+ 6.94° -45.95+ 8.28"
25H08 12.38+ 0.47° 94.65+0.11" -4.49+0.02% 22.99+0.03" 60.06+ 1.43° -45.25+1.09™
50HO0S 21.55+ 1.24" 95.09+0.37" 4.0240.06° 20.640.36° 50.98+0.61" -34.84+9.77%
75H08 31.29+0.51° 94.95+0.01" -4.29+0,01% 22.61+0.20" 41.74 £0.15° -32.08+ 1.36"
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Flow behavior Thixotropic Viscosity Storage
o K (Pa.s)
fIveN index (n) (Pa/s) (Pa.s) modulus (Pa)
FF 43.54 +3.85° 0.2850+0.021° 6802+ 112°  2.663+0.002%  220.15+9.12°
25HO8 79.94+3 31" 0.20940.01° 24910+4426°  3.424+0.186°  458.15+19.37°
>0H08 48.93+142" 0.2513+0.053" 1483542662°  2.542+0217°  367.78+11.82"
75HO8 29.15+1.59° 0.3002+0.01° 8511+506°  1.922+0.442°  279.85+11.30°
25M28 82.29+2 67" 0.1083+0.009" 23710+£1148°  2.628+0.095°  140.40+9.92°
S0M238 13.69+2.31° 0.4710+0.024" 7499+£584" 1.815+0.163°  46.81+7.78"
75M28 6.70+1.17" 0.5402+0.015" 58164632  1.161%0.139° 9.51+1.90"
25S10 i ¢ d g f
97.6848.67 0.2423+ 0.036 164124805 4.887+0.104 % 363.88+38.29
50810 51.2442.21° 0.2558+0.009° 12193+603° 2.790+0.121°  216.05+7.18°
75810 a e a a ab
6.88+2.72 0.4104+0.005 3026+1146 0.942+0.011°  27.96+11.48
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@13199 4.6 Pearson’s correlation coefficients YoaN1wauua 1911ls HDP Lﬂuﬁﬁmmmu"lmmuﬂuﬂmauwmnmamw

1 2 3 4 5 6 7 8 9 10 11
1. sERUMIUNUA (%) 1
2.L* 0.896%* 1.000
3. a% 0.438 0.578 1.000
4. b* -0.155 20350 -0.948%%* 1,000
5. 1dia sy (um) 0.999%**  ().894%x 0459 -0.175.  1.000
6. ANUKHA (Pa.s) -0.998%*%  -0.879%*  -0450  0.169  -0.998%**  1.000
7. NoRadaazan (Pa) 0.955%%%  -0.879%*  -0268 0.0l -0.949%**  (94k¥k 1.000
8. mmuﬂuzﬁa(g) -0.996%**  -0.883**  -0429  0.150  -0.992%%%  0.995%%F 0.987*%*  1.000
9. MIBANIL(g.9) -0.823% -0.729* -0.566 0370 -0.830**%  0.826™* . 0.858**  (.839** 1.000
10. AFUANUAIAD (Pa.s) 0.965%%%  -0.771* 20222 -0.078  -0.961%*%*  0.966%**  0.938%**  0.966%**  -0.747* 1.000
11. Flow behavior index (n)  0.850%* 0.642* 0.082 0376  0.838%F  -0.842%%  -0.833%*  -0.857** 0583  -0.947%** 1000
12. Thixotropic (Pa/s) -0.924%%%  -0.776* 20431 0.173  -0.918%FF  0.932%kx  (.903%*  0.952%%*  -0.798%*  (.9]5%k*  -0.809%*
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M13199 4.7 Pearson’s correlation coefficients Yoauwouua 14uils MD u:ﬂumﬁﬂ@Lmu"lmnuﬂmmaummqmamw

1 2 3 4 5 6 7 8 9 10 11
1. izﬁmmuﬁ(%) 1.000
2.L* -0.926**  1.000
3. a* 0.752%  0.942%* 1.000
4. b* 0.895%*  -0.997***  -0.963* 1.000
5. 1din sy (um) 0.845%  -0.752* -0.567 0.717 1.000
6. ANNHHA (Pa.s) -0.996%** (.89 0.694 -0.854% -0.839* 1.000
7. ueAadaazay (Pa) 0.948**  0.768* 0.518 0.717 -0.791% . 0.972%* 1,000
8. AT (2) -0.962%%  0.794* 0.548 -0.746%  -0.868**  0.980***  (,989** 1.000
9. MIBAML(g.5) -0.965%**  ().888** 0.701 -0.86% . _-0.901%* — 0.959%% . 0.903%**  (.948%** 1.000
10.8%UANUAAT (Pa) -0.889%*  0.672 0.391 -0.615 -0.778%  0.934%*%  (.987Fk*  (.979%**  -0.877* 1.000
11. Flow behavior index (n) ~ 0.923**  -0.711 -0.442 0.657 0.796%  -0.952%*  -0.993*** -0988***  (.898**  -0.998*** 1000
12.Thixotropic (Pa/s) -0.909%*  0.687 0413 -0.633 20.791%  0.940%*%  0.981%%*  0.981%**  -0.897%%  0.996***  -0.997H**
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@1319% 4.8 Pearson’s correlation coefficients Yaau1waauaN 191l SSO LﬂumiﬂﬂLmu"lﬂmuﬂuﬂmﬁummqmamw

1 2 3 4 5 6 7 8 9 10 11
1 seduunui (%) 1.000
2.L* 0.031 1.000
3. a* 0.145 0.898%** 1.000
4. b* 0.117  -0.906**  -0.958**  1.000
5. 1din sy (um) -0.944%*  0.176 -0.013 -0.249 1.000
6. ANNHHA (Pa.s) -0.997%%  -0.040 -0.174 -0.093  0.934** 1.000
7. ueAadaazay (Pa) 0.999***  -0.025 -0.154 0113 ~ 0.952%*% _ 0.997%%* 1000
8. mmuﬂmﬁa(g -0.985%*%  0.057 -0.014 0237 0.947%%  0.97%**  0981*** 1,000
9. MIBAML(g.5) -0.99%%* 0,011 -0.141 0011 -0.952%*% — 0.987%%% . 0.990***  0.974%** 1,000
10.8%UANUAAT (Pa) 0.997*%%  -0.085 -0.206 -0.058  0.927%%  0.998%%x  0.997%kx  0.97]***  -0.985%** 1,000
11. Flow behavior index (n) ~ 0.964***  -0.197 -0.116 0372 -0.950%*  -0.951%*  -0.962%* -0.987%*%*  0.95%*%  -0.944** 1,000
12.Thixotropic (Pa/s) 0.977%%%  0.172 0.046 20300 0.967%%%  0.968%** 0977k (.987FFk  -0.980%F*  0.962%*F  -0.99%**
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