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Physical Properties of Cookies Prepared by Using Fats Differing
in Solid Fat Index and Fatty Acid Composition
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Cookies were prepared by using fats which were different in solid fat index (SFI) and fatty acid
composition from each other and the effects of the differences on the physical proper ties of doughs
and the cookies obtained were examined.

The viscoelastic coefficient and oil blots of a cookie dough depended on its SFI. Namely, the
hardness of the dough increased while the oil blots decreased wtih an increase in SFI. Cookies
prepared by using a fat of high SFI showed high apparent fracture energy and high apparent
fracture stress. Thus these cookies had a tendency toward hard ones having poor shortness.
However it was suggested that some other factors than SFI should be also taken into considera-
tion. The results of the measurement of oil blots indicated that one of these factor might reside
in the lipophilic properties of a wheat flour component.
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Table 1. Melting points and chemical properties of fat

M.P. AV. LV. SV,

Hardend rapeseed oil 36.1 0.08 70.2 191.1

Palm oil 34.8 0.08 51.2 197.1
Hardened coconut oil  33.2 0.09 3.4 250.8
Hardened fish oil 35.5 0.10 72.9 1859
Rapeseed oil — 0.10 116.8 187.9

M.P., melting point; A.V., acid value; LV., iodine
value; S.V., saponification value.
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Fig. 1. SFI curves of fat

A, hardened coconut oil; @, hardened fish oil;
x, hardened rapeseed oil; O, palm oil.
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Table 2. Fatty acid compositions of fat (%)

mpocd PP o o) Rapee

Fatty acid

8:0 8.0

9:0 0.2

10:0 0.1 6.0

12: 0 0.9 0.2 44.7 0.2

14:0 0.5 1.0 17. 4 6.6

15: 0 0.5

16:0 4.7 44.2 10.0 19.1 3.6

16:1 0.4 0.1 7.8 0.3

17:0 1.7

17 :1 1.1

18: 0 14. 1 4.6 11.1 6.2 1.8

18:1 75.2 40.0 2.1 16.9 58.1

18:2 0.6 9.6 1.1 21.2

20+18: 3 0.8 0.3 0.3 1.9 11. 4

20:1 1.6 9.7 1.8

20:2 5.7

20:3 1.9

22:0 0.4 1.2 0.3

22:1 0.7 7.4 0.7

22:2 5.0

22:3 2.9

24:0 0.8

Others 0.2 2.3
SFA 20.7 50.0 97.4 36.3 5.7
UFA 79.3 50.0 2.4 61.4 93.5
PUFA 1.4 9.9 0.3 18.5 32.6
SFA, saturated fatty acids; UFA, unsaturated fatty acids; PUFA, polyunsaturated fatty

acids.
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Table 3. Viscoelastic coefficient of dough prepared by using various fats (n=6-7)

EH EV 3

(x108  (x 1%6“ 7, T (x 108 Thoy (oo T p

dyn/cm?) dyn/cm?) (x108P) (x10sec) dyn/cm?) (x107P) (sec) (x )
Hardened rapeseed oil  0.69 1.47 0.72 4.90 2.00 0.99 4,93 0. 57
Palm oil 0.45 0.90 0.41 4.49 1.02 0. 51 4.99 0.40
Hardened coconut oil 2. 40 5.48 2.72 4.93 8.01 4.39 5.39 1. 67
Hardened fish oil 1.05 2.13 0.79 3.71 2.30 0.88 3.82 0.77
Rapeseed oil 0.15 0.09 0.04 4,73 0.13 0.07 5.22 0. 07

Ey, elastic modulus of Hookean body; Ey,, elastic modulus of first Voigt body; 7y,, viscosity of first Voigt body;
ty,, retardation time of first Voigt body; Ey,, elastic modulus of second Voigt body; #y,, viscosity of second Voigt

body; ty,, retardation time of second Voigt body; 7y, viscosity of Newtonian body.
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Fig. 2. Relation between viscosity of dough and SFI of fat

1, rapeseed oil; 2, palm oil; 3, hardened rapeseed oil; 4, hardened fish oil; 5, hardened coconut oil.
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Fig. 3. Relation between elastic modulus of dough and SFI of fat
1, rapeseed oil; 2, palm oil; 3, hardened rapeseed oil; 4, hardened fish oil; 5, hardened coconut oil.
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Fig. 4. Relation between oil blots of dough and SFI of
fat

1, rapeseed oil; 2, palm oil; 3, hardened rapeseed oil;
4, hardened fish oil; 5, hardened coconut oil.
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Fig. 5. Effect of SFI on apparent fracture energy of

cookie
1, 6, rapeseed oil; 2, 7, palm oil; 3, 8, hardened rape-
seed oil; 4, 9, hardened fish oil; 5, 10, hardened coconut
oil.

BRELTOABHABII SR L TN B E#E 2 5.

Fig. 443, 7 » ¥ —40OMH U A% MiBD SFI X oy
FRCRT. 20C CTHRAML-4H% 20C CRELLES
DM U AL SFI L —FDBAFRIEH b, MEIEOEGIRD
BNE 3 EEMOM UL DI ieh. £HTI
HBECHUANRDS5H VLT BREYBERCTEH, &
fhil CIRAE M R 0% < A U BURBS o F i i
HTHA2ELEFELL Inv.

3 7y ¥F-DEEERUMAR

Fig.5 3, MBS BT L 57 v F —D LN OHEN=
FA¥—%, ERMIEO SFI LoMGECRT. 2o+
—OFY, EHARED 20C IV 25C TH-1d
D% FET. SFINAZL DL, ZBTOEM=X LS

13

NI | -El ectronic Library Service



Japan soci ety of Home Economics

BARB¥&E Vol.4l

—bkEfEXRTHERACDHSH. SFI Ok & 7cmilBiL,
AEprpTHo BB TRRIC LD RT W L FH X H
5. WESAH—oBLE Ve, BmIhiokavhE
B & v 0 BCFIAEhRLTOREE LD, v a—
FAARBCRAFABRTHAILT VR 9 b T ~—7
DORFCHN L REXRDZ LTI BDTIEAEVRE
ExD. LorlLihb, K@, ® o SFI Lanid
DEW=F A F —DBRIHSEL D L, ZANTOBN=
FAF -k SFI 0ZXFHFREIN DD Tidle & L AR
wxhn MWiEOr ALl b X O—-BRTILHD Title
WhrkE2 D RE G ifhomiRic <3 Ly AL
NREVCONEHTHD (Table 1), ELLIBIREI S\
723, SFI D h ITEM DB 2 1o DT
Tt EHBINS.

Py F—DFI7AF+—%HLbbTHEEERLLT,
Ya— bR RELLIAKORECEM T 2 ERNE
SV THD. 7y F-TRWIXLA S LHBEARES
A1, Ya— A ARERTHETRM RV EE X
. WEXOKBMIGE L 1D 2T OBMIE 7% mils
o SFI L OB TR LD Fig. 6 TH 5. SFI o/
TVHEBELYHVRIRY, 20T ORMIGHIDNXL, R
bbb\ 7 v =L AERTRLE. BIROANTO
=X A ¥ -DF/ITE, A @ &L O DT
K HOERFEE T er ol 2y 2 —DF XLV
— FERARKNRT, AV-BHilg0 SFI w&kF+ 584
NKEVLOLERT S,

4 79 *—DOMUAR

Arh TSRy TFRRESHL, S5 v EHE
R +FTHERL T2 EHBAOHM AN v E DR

o 3.0

3

o

]

RS

w =

I 2.0 4

P X

5 o s

° E

5 o

2=

R 109

‘;31.0' 2@

e 1 OQ) 3

e g T

2 6

a

< . .
0 10 20 30 40 50

SFI of fat

Fig. 6. Effect of SFI on apparent fracture stress of
cookie

1, 6, rapeseed oil; 2, 7, palm oil; 3, 8, hardened rapeseed

oil; 4, 9, hardened fish oil; 5, 10, hardened coconut oil.
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Fig. 7. Effect of SFI on oil blots of cookie

1, rapeseed oil; 2, palm oil; 3, hardened rapeseed oil; 4,
hardened fish oil; 5, hardened coconut oil.
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Fig. 8. Relation between oil blots and apparent frac-
ture energy of cookie
1, rapeseed oil; 2, palm oil; 3, hardened rapeseed oil; 4,
hardened fish oil; 5, hardened coconut oil.
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