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Flavor Formation of Roux Prepared from Wheat Flour and Butter (Part 2)
Influence of Oil or Fat as Ingredient on Flavor of Roux

Yukie KATO, Masaya SAKATA* and Keiko MASAKI**

E-Mail: ykatou@edu.toyama-u.ac.jp

Abstract

To study how oil or fat as ingredient of a roux relate to flavor, roux model samples were prepared
from wheat flour and corn oil added such triacylglycerols as tripalmitin, having palmitic acid as constituent
which was contained largely in fatty acids from butter. These model samples were compared with butter-
roux or corn oil-roux, prepared from wheat flour, and butter or corn oil, respectively.

By chemical analyses of saponification values (S.V.) and iodine values (1.V.) in butter and corn oil, and
of the composition of fatty acids in those lipids, we confirmed that lipids of butter had a lower molecular
weight on average and a higher ratio of saturated fatty acids than corn oil. Sensory analysis showed that
roux model samples prepared from wheat flour and corn oil added a triacylglycerol (approximately 6.0 % of
all oil) such as tributyrin, tripalmitin or triolein, were quite different from either corn oil-roux or butter-
roux. Chemical analysis of aroma compounds in the roux with gas chromatography (GC) and GC-mass spec-
trometry (GC-MS) showed that roux model prepared from wheat flour and corn oil added tripalmitin
contains fewer aldehydes and more methyl-ketones, compared with corn oil-roux. This means that when corn
oil added tripalmitin, which approached only a little the composition of fatty acids in butter was used to
prepare a roux model sample, the composition of flavor components in the roux model became the same a
little as butter-roux. Therefore, the composition of fatty acids which are constituents of lipids in oil or fat
was concluded to influence greatly on carbonyl compounds such as aldehydes and ketones in roux flavor.
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[Reaction products |

Decanted into purified water and ice.
Extracted with hexane. (3 times)

[ Hexane extract of reaction products |

Washed with purified water.
Putted Na,SO4 in hexane soln. and
left for one night.
Filtrated
Evaporated hexane
with rotary evaporator.
(water bath temp.: at 50°C
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[ Methyl-ester mixtures of fatty acids |

Fig. 1. Experimental procedure of methyl-esterization
of fatty acids from oil or fat.

00.00000000000000000, 000000
oo.

0 00000000 000100g00000000000
o(uchooo0O0O0000 (,) 00000000 (0) 00
000000000.00000017g0000, 0000
DlomO0000000, 00002mO0000, 000
000000000000000000000000000
00 (K 0000, 000000000ANOOODDOO
000000000000000000000000. OO0
000000000000000, 000000000,
0 000000 0001g00000000000000
000000000000000 (mg) 00000, OO
000075000000000000000100mi000
0, 0INODOOOOODOOOOOOOO0O0O00O0DO
0, 0000000000007
(3) 00000000

0 00000000000000000, 0000000
000000, 00000000000000000000
0000°00000000. 0000000Fig.10000.
0000000. 0000000000000000000
00000, 000000000001000, 000800,
60000000. 0000000000000, n000
0o30000, 00000000, 000000004, n-
00O000000000000000.

0 0000000000000000000

00000000000000000 (GC) 120000
00000000. 0000000000000, FIDOO
000, CBP20MOOODOOODODO (0.25mmi.d.x 50m
lengthy 000, 000000014000 02400 00004
00000, 0000000000000000, 001.0
mOOOO0OD0. 000000000000000000
0000000, 0000000000000000000
0000D0000000000 (Tr) 000000000
00000000°00000. 000000000000
00000000000000, 0000 (0000000
000) 000 (D) 00000.
(4 00000000000

0 00

00001490, 1000000000000001g00
000000000000000000, 130000 (OO0
0000000) 0170000 (000000000) 0000
00000000. 000000000000000000
000000000000O0O00 (00oO0000), 000
0000000000000000 (0000000, 00
0000) 00000. 00000000000000, O
000000130000170000000000000000
0000000000000000.

0 000Oooo

130000 (000000000) 0170000 (D0000
0000) 00, 0000000000000000000.



oooooooooooooooooooooooD (oo

000D000(ADD0)D00000000000(BO0)I0
00, 000000000(@C00) 000000000000
(B00)I0OOO, 000000000 COD) 000000
000000 @Oo0)Io000O0, 300 ("0o0O0o0oon,
"00000", "000000" 000000. 00000
00000000000000050000. 000000
00, 00O010g00100mOO00000000, 0000
0000000000, 00000000, 0000000
000000, 00005000000000000, 00
0000000000. 0000000002000000
00000. 000000000000000.0, 000
0, 00000000000000.
(55 00000000000000000000000
ooooooo
0o0o0O00000000000000000000, O
0000000000000000000000000, O
00000000000. 000000000000000
13000000000000. 0000, 00000000
00000, 000010000, 000000020000
000000000000000000, 000000028
0000030000000000013000000000
00000000000, 0000040mO000000
1L000000000000000000000, 000
0000000080-100000000, 000000000
00000000. 000004000, 00000000
000 (GC) 00O0OOOOD0OO0O0. 6CO00000000
0000000 (00000) 00000000000
0. 00000000000000000000000GC
0000000000000000000000000000
ooooo®0o0000.

Table 2. Composition of fatty acids

Table 1. Chemical values of S.V., LV. and A.V.
examined for butter and corn oil.

. *]
Chemical values

S.V. LV. AV.
Butter 195.5 293 0.93
Corn oil 188.1 134.2 0.24

" S.V.: saponification value, 1.V.: iodine value, A.V.: acid value.
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as constituents of lipid.
(%)

No. | Fatty acid as constituent Butter Cornoil  Corn oil +
from lipid Tripalmitin

1 |Butyric acd Cuo 0.05 " - -

2 |Caproic acid Cs.o 0.8 - -

3 [Caprylic acid Cs.o 3.0 - -

4 [Capric acid Cio0 0.1 - -

5 |Lauric acid Cizo 3.9 - -

6 |Myristic acid Ciao 12.8 - -

7 |Palmitic acid Ciso 344 10.2 16.2

8 |Srearic acid Cigo 8.7 - -

9 |[Oleic acid Cig1,n9 22.7 23.8 22.2

10 |Linoleic acid Cig2.n6 2.3 63.3 59.1

11 | «-Linolenic acid Cis3.n3 0.3 - -
Others 11.0 2.7 2.5

x
s

x
N

Composition of fatty acids in each sample was obtained from
of fatty acid methyl-esters.
This is a experimental oil employed for model roux.

GC peak area %
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Table 3. Sensory evaluation for flavor differences between A roux and B roux or
between C roux and B roux, which were heated to 13000 or 1700 .

( 1) Flavor differences between A roux and B roux

n=5

A roux B roux "’ Roux heated to 130°C Roux heated to 170°C

(Butter roux) (Test sample) Rating score 2 Rating score "2

Oil or fat as ingredient in roux 2 1 0 Total 2 1 0 Total
Butter Corn oil +Ttributyrin | 3 1 1 7 2 2 1 6
Butter Corn oil + Tripalmitin | 2 3 0 7 1 1 9
Butter Corn oil +Ttriolein 3 1 1 7 4 1 0 8
(2) Flavor differences between C roux and B roux n=5

C roux B roux "' Roux heated to 130°C Roux heated to 170°C

(Butter roux) (Test sample) Rating score Rating score

Qil or fat as ingredient in roux 2 1 0 Total 2 1 0 Total
Corn oil Corn oil + Tributyrin 1 4 0 6 1 1 3 3
Corn oil Corn oil + Tripalmitin | 1 2 2 4 1 2 2 4
Corn oil Corn oil + Triolein 0 2 3 2 0 3 2 3

" B roux was prepared from wheat flour and corn oil to which a compound was added

(weight ratio, corn oil

. a additive compound = 14 : 1).

" Rating score: 2, extremely different; 1, a little different; 0, almost same.
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Fig. 2. Gas chromatograms of flavor components in roux prepared from wheat flour and corn

oil to which tripalmitin was added

Peak numbers correspond to those shown in Table 4.
CBP 20M capillary column; oven temp., from 600

(2.0ml/min. flow rate).

goooo1raxbs.owdooo. ooboooo, oood
goooooooooooooooooooooooobooo
goooooo, booooooooooo, ooooboo
goooooooooooooobooon.

. dd

ooooooooooooooo, booooooooboo
gooooooobooooooooooo, oooooobooo
goooooooooooooooooooooooboobooo
gooooooooooo, bobooooooo, booo
gooooooocoOoooooooooOooooooobooo
gooooooocoo. oooboocooooooo.
0O)oOooooooooooooooooooooo, ooo
gooooopoooooooo, ooooooooog @
gO0oO19s5), DO0oDoooooooooooono (oo
0:293), JO00O0oOOoOO0oO0OOOO0O, ODOOOOOO
0oo0d0ed (OOOOOOOOOOO)OOO, OOO
gooooooooon.

0) oooopooooooooooooooooo, 000

Analysis conditions: detector, FID; column,
to 2200 at 20 /min.; carrier gas, helium
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Table 4. Carbonyl components in roux prepared from wheat flour and corn oil
to which tripalmitin was added.

Peak No. |C0mponent N |Peak area% "* | Peak No. |Component B |Peak area % "
Aldehydes Ketones
1 n-Hexanal 1.81 2 2-Heptanone 1.29
3 n-Heptanal 0.43 4 2-Nonanone 1.42
5 n-Nonanal 1.11 7 2-Undecanone 0.33
6 Benzaldehyde 10.19 10 2-Tridecanone 4.03
8 n-Dodecanal 0.80 11 2-Tridecanone -
9 (E,E)-2,4-Decadienal 0.44 ' Total 7.07
Total 14.78

" These components are represented on gas chromatogram shown in Fig. 2.
" The values were calculated except solvent peak area.
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