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Development of Low Fat Mayonnaise Made with Modified Starch

Eun Seung Song, Eun Kyung Kim, Na Ri Yah Woo*
Department of food and Nutrition, Hoseo University

Abstract

This study was examined closely physiological activation and intended to present the possibility of developing food low-fat
food. Developing carbohydrate fat replacer as materials for low-fat food made of Korean potato starch, it is expected that the
new demand of fat replacer will be created.

Potato starch was modified by chemical modification. The calorie of starch of GPS was measured to be 3.0 keal/g, those of
chemically modified starch, HPR showed 2.5 kcal/g respectively, suggesting that calorie is decreased by modified treatment. The
appropriateness of processing food was experimented by substituting the existing oil and fat containing food with gel of starch
and modified starch in constant rate through utilization of modified starch.

When producing mayonnaise by substituting edible oil with gel of modified starch in 10-50%, calorie was reduced by
44~45% when substituted by 50%, suggesting the potential of low-fat food. Measuring viscosity of mayonnaise by Brookfield
viscometer, the mayonnaise with HPR showed high viscosity and the chemical modified starch group of EZ also showed high
viscosity. Generally, the material property of mayonnaise tended to reduce in all measured items when oil and fat are substituted
by starch substituting materials and the substituting materials increase. When it comes to the emulsification stability of
mayonnaise with starch substituting materials, emulsification stability of all mayonnaise with starch substituting materials is lower
than that of compared group. While the group with NL as commercial fat replacer showed emulsification stability which was
slightly higher than group with modified starch and the substitution group of HPR showed higher emulsification stability. Sensory
evaluation for low-fat mayonnaise by substituting oil the products substituted by modified starch was more preferred than general
starch substituting products such as GPS. While NL as commercially fat replacer showed the hight preference, products with
H40, EZ were also highly preferred.
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& FEA olRe ofF U3 %‘&l{l Hh= e (Gary
Taubes 2001), 71&9] g} njwste &7 }51 HEISES
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A a4 S 2 (carbohydrate—based fat substitutes), A%
A AYhH SR (fat—based fat substitutes), TAAA A
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slurrya 0.5 N-HCIZ pH 4.57} H=& X3t ofz}

3 A B2 95% ethanol 300 mLE 718kl AR AASHSA
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EH?SH 3o &8 7ket § =5 50-55 Ci 24
glucoamylase(Sumlzyme FHALE Japan)E 5%
0.075%7F = A #7ysta AARAZE §IgA7]AL vhAf =70
oA FAA o YEAR AA A XS

E3H AR R 100gel 575 120 mLe] NaOH 1.3g,
NazS0. 15 g& 713t E3¢t & water bathollA 40 C
2 G234 A propylene oxideS HEF] 10%(v/w)
Hd7ysta WHEte] 40C shaking incubatorofiAl 244
7HEOF HESAIA d -H.SO.2 318 3 A& Al7|L,
of71A A7] starch cake® IM—-BaCl,& indicator®
sto] H,S0.7F ¢lojd wf 742 =Agte] AxAlA
hydroxylation HAAE(HPRICE Azt AR A}
435 tHKim EG 2005).
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2. HHEMES H
HAAHE A2 1 g¢& Bomb Calorimeter(PARR1266.
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<Table 1> Formula of mayonnaise made by modified starch ©

Fat substituted level(%)
0 10 20 30 40 50

Soybean oil 100 90 80 70 60 50
Paste of MPS* 0 10 20 30 40 50

Ingredients

Egg yolk 146 146 146 146 146 146
Salt 0.5 0.5 0.5 05 0.5 0.5
Vinegar 13 13 13 13 13 13
Mustard 0.5 0.5 0.5 0.5 0.5 0.5
Sugar 5 5 5 5 5 5

* Modified potato starch
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oF 37t wRksoitt, Ald E3tstiA 2 TS“‘-J 715

ato] FHA SR Ao F= AL BHEIGS TEM 1=
W Bof ThA] 28F wRkste] ol YRS hok‘”‘ﬁ} H4
AEL 10% gelJER Ajzxsto] Al&Fof gt {2 A
&2 10~50%% v]&2 it tHTable 1).

2) vtau| =] M 9 £4

st AHYAEY thAHEol WE M E v
3t7] ¢3te] MZ=A(Spectro Colorimeter Model JS-
555, Japan)& AH8-8te] 2V L, a, baks 33 BHE &34
CIRit=g
CHAMECR A tadzy AEY HeE
Brookfield viscometer® &A35}qith T3 ooy =9]
542 7t mtayg = Xﬂ%‘j}r/} 271¢] vjo}A (50 mL)ol mka
Ul2(50g)S $4% & parafilme 2 Waste 3 ©ol
ZAno) A 24X RHF 7L computer system}
printer7} 423 Texture analyser(TA. XT2 analyser,
England)& TPA(Texture Profile Analysis) testE 3t
AtHTable 2). TPA(Texture Profile Analysis)¥HS
23t} Zr A9 ZZ(hardness), 3 Al(springiness),
#8l A4 (chewiness),
(cohesiveness), BYF (resilience)=
A8t9cHWoo NRY 2002).

ntay| 29 AT Brookfield Digital Viscometer
(Model DV-I, Stoughton, MA)E ©]&3}o] %39
th, k@ u| = 50gS Hlo]A o &AL 6rpmollAl spindle
No.4& o|-&sto] Z3skqdet,

A4 (gumminess), ¥ A
247k 33] HhE &

=

<Table 2> Operatmg condition of TAXT2 texture analyser for

mayonnalse
Parameter Operating condition
Load cell 5.0 (kg)
Pre - test speed 50.0 mm/sec
Post - test speed 50.0 mm/sec
Test speed 5.0 mm/sec
Distance 30.0 mm/sec
Trigger force 20g
Trigger type Auto
Force grams
Distance millimeters

3) vty 29 f3ergA]

ARt E HAYHECR FAE A Axg ofad=
£ 3 T YAIA 48417 Tt AMA sl vty 2E
FYAZ1 L 50 mLe] YAEETof 15g(Fo)S A=Fe o
& OA] 50+ 29 271 A 48A17F 5¢F ARSI
A% = vtav 25 Y4dEd7l(Model HMR-160V,
Vision science Co, Korea)Z 25 CollA 10&7F 1,500
rpm o2 Y4 EEjste] Hejd AEe S AAT =

513 AAEY FAFE)E Ao o1 22 wyjoz
ot =9 F3otAAE A3 (Cheon & S
1995).

Emulsion stability(%) = (Fi/Fo) %100
F\ ! precipitated weight after centrifuging of Fy
Fy : 15g of prepared mayonnaise
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2 g S48
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GPS7} 3.0 kcal/g

Bomb calorie meter® #&9]
2 (Table 3>2} Zkct. dwtA
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o2 =AUt E3F skekE WA o] o) Az
HPRE 2.5 Kcal/g® W2 dgfo] A =of o]& ¥AA
Be A, HEEF ThalEof S8t AlEo]

2 ABAY 4 S Ao AT,

2. HMZEE 0|88 MA|Y OiQu=ol H& ZA 51t

HAHEL 10% gelNEIE A %3t} 2§80 T3}
o 10~50% tAlAZt 2l F7E vhad| =)
dgFol 7.19 Keal/g {Id Hjs GPS starch gel® 50%
g 4% 3.89 Keal/g2 oF 45.85%2 DAt a3t



<Table 3> The calorie of starch and modified starch pastes

Modified starch Calorie(Kcal/g)
GPS 3010420
NL 2.940.28%¢
AC 2.91+0.42%¢
EZ 3.3+0.42°

HPR 2.5+0.57°

abc : different letter indicate significant difference at a = 0.05 in a
row

GPS: general potato starch was treated by soaking

NL : N-LITE L (National starch&Chemical Co., Singapore)

AC : potato starch was modified by acetylation

EZ : potato starch was modified by enzyme

HPR : potato starch was modified by propylation -

<Table 4> The Kcal and decrease ratio of mayonnaise made
with starch and modified starch

Substitution level Keal/ g Decrease ratio(%6)
control 0 7.19 0
10 6.53 9.17
GPS 30 5.21 27.51
50 3.89 45.85
10 6.55 8.90
NL 30 5.27 26.70
50 3.99 44.50
10 6.55 8.90
AC 30 5.27 26.70
50 3.99 44.50
10 6.55 8.86
EZ 30 5.28 26.57
50 4.01 44,29
10 6.55 8.94
HPR 30 5.26 26.82
50 3.98 44.71

GPS: general potato starch was treated by soaking

NL : N-LITE L (National starch&Chemical Co., Singapore)
AC : potato starch was modified by acetylation

EZ : potato starch was modified by enzyme

HPR : potato starch was modified by propylation

£ velyigich HAHAE HPRY starch gelE 50%thA)]
St nta |20 AT 44 7195 Gko] Zraslo) MAH
Ho=2 A AF 75 Al dFAStARE 4T 5 9
AHTable 4). &3] ufa =9} e =gjAle] 4 A9
A 22 MAAES starch gel AEE thA5}57)
ol EFHAES A F7F =Holh, ks ARy s
AAE 7HgA Rl AYHAER Q] giA] HH-g HE o)
2 Hlsle W o] geldl 7o FY R H7lSl &
A g2 7HEA8E A g 22 dFEASHE ZdE
WE Aoltt, A F(2003)9] Ao o5t 10% =

& TRy 2o gisto] 65%UAAZ At 4
FE 2/3 AT £ ke Biek fAgE AnE Bt
ot u|Ret -2 {IAE MR, AEFSE st F

HAHES 0|13 MX|H orRuI=] s 257

W 2 shUR et Eo 338t AME|Ql starch gel& 7t
£ ASe ANT £ 9lon] AE Y HAHES T3t

A AFdAEL Y 7Hedol Sle Ao AR

3. XY OpRu|=e| Mz

oY= A RA] AEI HAPHES 10~50%7HA] A
3t Az giAu) Lo FUEE L bt AuiEe=
Z7te S UEYRlth ol HE geld SAT &
A7} o, A& gelo] WMo] Yo} M Tof F FF
o)2 = Ao Z velgth A 5(1995)9 e 2JstH
F3HEA AYAAER otad2E A2 A LS
ki Bt Fatel f-AbsttHTable 5). & Lak
g2l GPSE 50% WAISE AlEo] 85,528 71A =
5

i

ML K

FIAC AR 85.230190ck, M bk AC

AL A9 40.828 A SAH =L

5320 0wy (R e

<Table 5> Color index of mayonnaise made by different modified

starch
Substitution level(%) . L a b
GPS 0 73.86 -0.76 37.56
10 82.54 -6.76 31.65
30 | 84.44 -74 34.77
50 85.52 -7.45 30.79
NL 0 73.86 -6.76 37.56
10 74.24 -6.64 39.83
30 77.15 -6.99 32.98
50 83.96 -6.43 32.88
AC 0 73.86 -6.76 37.56
10 76.17 -6.43 39.24
30 83.01 -6.25 3233
50 85.23 -7.15 40.82
EZ 0 73.86 -6.76 37.56
10 80.76 -6.92 36.19
30 82.83 -6.12 34,10
50 85.04 -6.58 39.75
HPR 0 73.86 -0.76 37.56
10 73.98 4.97 17.22
30 75.04 429 14.38
50 83.92 -2.45 18.41

GPS: general potato starch was treated by soaking

NL : N-LITE L (National starch&Chemical Co., Singapore)
AC : potato starch was modified by acetylation

EZ : potato starch was modified by enzyme

HPR : potato starch was modified by propylation

4. MX|Y oiey=el ¥z 2 24

UNPAE Y WA HEY gel =S A3 A} Uvk 7+
AR Bl GPSE 29.55 x10° cpd] =7 &4 o
HPRO| sfstd wAJHEL 31 60x10% cpl 2 W] o
AEE 243 = Q%0 tHTable 6). ©MAHAES EAAG
S 7tuAlA AEQAR ] ATst nEA $AATRE 34
st A =g FUM e ZAaket dA skt

d
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<Table 6> The viscosity properties of starch and modified starch gel

Viscosity (10° centi poise)

GPS 29.55 + 3.44%
NL 17.10 & 0.99°
AC 14.10 + 2.83°
EZ 2450 + 2.31°
HPR 31.60 + 3.49%

2=, yalues with different letters are significantly different at p <

0.05 by Duncan’s multiple rage test

GPS: general potato starch was treated by soaking
NL : N-LITE L (National starch&Chemical Co., Singapore)
AC : potato starch was modified by acetylation
EZ : potato starch was modified by enzyme

HPR : potato starch was modified by propylation

<Table 7> The viscosity of mayonnaise made by different

modified‘starch gel (103 centi poise)
Substitution level(%6)
0 10 30 50

GPS 1092 + 041™ 9.00 + 137 835 + 1.06* 582 £ 099
NL 1092 £041 772+ 118 . 590 + 075 217 +037
AC 1092 + 041 815 +124 717 +091%® 265 + 045"
EZ 1092 £041 835+ 128 610 +£078¢ 532 + 090
HPR 1092 £041 865 £ 132 640 £081™ 570 + 097

NS: Not significant

abc : different letter indicate significant difference at ¢=0.05 in a row
GPS: general potato starch was treated by soaking

NL : N-LITE L (National starch&Chemical Co., Singapore)
AC : potato starch was modified by acetylation

EZ : potato starch was modified by enzyme

HPR : potato starch was modified by propylation

& Ahn SY 1994).

AebAET HAAME A vtad| =9 HEE Brookfield
Digital Viscometer= &A%t A3 GPS ) HPR ) EZ9] =
02 A& geld] A&7t FETE w29 =L A9 &
AR 23S GEp Y A ES S s, IR
Hr} @2 2 oA T3t dojun SEtTof 717 A H
AEJAT el 77 AXNER HAert F7lehs B4

iy

2 71, wet e tAslel AES Az o 24

Hz=o)A A7t AlES] &40 AdE 4 & Aot
(Table 7).

ez E4E ST A3 FEE BZ, NLY &0
A, HAARE 5 BZe gel =7 &4 £4 =] nta
Yz Aol §F& viAs ALz BET NLY gel
e WARE v&f g4 ged mtavz9 Fx

i

Ao ntay =z B £2 E4S U
FEdch @84, $34L Fege
RBo] ACY} 3 EZ7} 0@ 2 45
ok, AAL ACT} 7V &9ten] EZ, NLY &ojit,
4ol Ae= AC7F /M w%eH | NLoj Ajdez
HPRE a2 ¥ &A= AAae o
H A E Jebfsdth, 5Y4S GPS7E 7MY &oked,
AC 2] otau|z9] A7t A AIEEA Al F<l
NL#} A9 FARE Z3HE Uehdio] nkay|29] Fe#7]
ole & 2ol UehA ¢ 712 AF2EHTable 8).

5. XX otul=e| {35t oty

AR HAHELRE thAste] A =s HA7} ofgy=
9] Folergd AL Al HMEQ NLZ 50% dixsh 23pe}
RS o 92.7% 7MY w%oH, FeA el gt w4
HEoZ H g Axt, HPRO dhxZo] 91.8%E GPS
90.5%8 1t} thA w2 AE HoF9tH(Table 9), wet
A HPRY BIAAELS a4 H 871540l 8l& A
082 AAXY, E3t 0|59 A= gel HETt w2 HA
AEIE A H3g 259t

A 5(1995)2 AT A AW Neutral®} Staslim,
N-LiteE atU|= A2A] o 5%F A7bstdE o 3
OFAH AL 96.32, 97.88, 95.85%°19121 Stella 100X
& 5% = A71eE Heox 98.11%2.82 ufadi= A2
Aloll Al A ASE oF 25% A=A S s Ao)
etk Bustglh, ojef Zo] & AtoME mhayl
29 22 FIAES AR T off HAHE gelE o
30~50%7HA] tAstE A& AL AdFs] A2
Ao & RHoj At}

&

<Table 8 > Rheological properties of mayonnaise made by 50 % modified starch gel

Hardness Springiness Cohesiveness Gumminess Chewiness Resilience

GPS 6.11+0.109 0.63+0.00¢ 0.38+0.01° 4.54+0.014 2.83+0.059 0.42+0.012
NL 8.8210.14¢ - 0.82+0.01° 0.5440.01P 5.99+0.01¢ 5.01+0.09° 0.11£0.00°
AC 6.234.0.104 0.86+0.01 0.6240.01% 6.89+0.022 6.95+0.122 0.11+0.00°
EZ 9.46+0.15% 0.19£0.00° 0.0340.00° 6.23+0.01P 4.2540.08° 0.02£0.004
HPR 2.11+0.03¢ 0.37+0.01f 0.01+0.00f 4.06+0.01¢ 1.8240.03 0.04+£0.00¢

af. different letter indicate significant difference at ¢=0.03

NS: Not significant

GPS: general potato starch was treated by soaking
AC : potato starch was modified by acetylation

HPR : potato starch was modified by propylation

NL : N-LITE L (National starch&Chemical Co., Singapore)
EZ : potato starch was modified by enzyme



<Table 9> Emulsion stability of mayonnaise made by modified
starch gel

Substitute level(%)
0 - 10 30 50
GPS 100.00 + 7.07% 9646 + 409" 9231 + 783 90.50 + 2.56*
NL 10000 + 7.07 9881 + 419 9455 + 802° 9270 + 2.62°
AC 10000 + 707 6680 +283" 6392 £542° 6267 £ 1.77°
EZ 10000 707 9625 +4.08 9211 +7.82% 9030 £ 255
HPR 10000 + 707 9785 + 415 9364 + 7.95* 9180 + 2.60°

NS: Not significant
ab . different letter indicate significant difference at ¢ = 0.05 in a row

shau|29] e o] 92 v 200 HE,
A7) QERE S84 BE W FE, THHET A
A5 otk 011986)% f8tAIet QA AHgste] ot
VES R ESE-E NN EV I RERE

don meyzes 718 FE 2 At WAst A7 9l
5

—_

ou et #&55 vtav|29 eH Aol S7tdTkal §
ok 2 gref vhau|=9) f3bEof YIS v|As 292
W39 lecithin proteinol &3t ZHo|uj pH7} ¥&45
F3tgo] AstEcHYang & Han 2002). webA otay]
280 7He FIAEE A B4 € FEE FAAA7
sto]l f-akety ol HaHolm MAMES o83 3}
Algol S80] 7 Ao Hol A, AlFY] s 9
sFo] chofst Ao Al=rF Bast Ao m ofAZ

do

6. MR orUI=S| HSAHA

HAAHET Al AW AEEE 30%S] diA|ste] Az
gt of@y| =9 W5A= (Figure 1D 2t & dlo] 4
- Al HAHESQ] NLE diAIst A& Aser}t 7H =
A SHEAT, AEY 2T NLo| 7 533, EZ
hAAES =2 A w7t A F7HE A, vtav =g

Taste
50 g

Overall preference

Appearance Flavor

| ——GPS —#—NL -+ AC ——EZ ——IPR |

<Figure 1> Sensory characteristics of mayonnaise made by 50%
modified starch gel
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