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-Table 1. F-values of sensory panelists for significant differences
between 9 kinds of brown sauce in sensory acceptance tests for
color, flavour, viscosity, taste and overall palatability

Sensory attributes

Panlists Color Flavour  Viscosity Taste pacl)z:;:{)ailﬂty
1 8.72" 4.62" 6.50" 4.71" 11.08?
2 13.13% 4.72" 4.64" 421" 11.13%
3 12.43% 5.52Y 9.26” 5.26" 12.527
4 22.51% 4.86" 8.95" 4,749 11.55?
5 14.42? 7.51" 7.27" 7.56" 8.73Y
6 5.68" 534" 4520 302 2.23
7 9.71? 6.43" 7.89" 6.24" 7.91%
8 10.67° 7.92Y 8.13" 7.27" 9.34?
9 6.23" 6.89" 10.27% 6.15" 9.62?

10 13257 10.72% 9.23% 10.74? 9.53?
11 4.44" 337 1.26 251 3.75
12 237 4.820 4.94Y 2.72 373

YIndicate significant difference (p<0.05).
Indicate significant difference (p<0.01).
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Fig. 1. Comparision of average intensity scores between the
panelists in sensory acceptance test on the overall palatability of
brown sauces cooked in 9% roux content and several cooking
times. (a): *—=, panelist 1; +—-, panelist 2; (L], panelist 3;
B, panelist 4; A—A, panelist 5; X—X, panelist 6. (b): *—=,
panelist 7; +—-+, panelist 8; (], panelist 9; lM—M, panelist
10; A—aA, panelist 11; 2—X, panelist 12.



60 A=

3Tt Fig. 12 F H7lE 9%= 3la 719A7RE 7, 8,
Azto = gEal AxT Hekasd] FE 7|5
ated 2} s d @ o] sFr1gk HEghS vlast Al
4849 6, 11, 12& b2 A48 4E7 & Ao 71§E
£ Bt el 7oA Alxg Axe] A, F,

A, T8 7139 Afe 2R ATHAAR, 9"5./\1
gge9d 6, 11, 12= Ao|3 Hr} A1sEe velic). weEka
1249 de s A7 AEsgo] Holx|u AolFt F
A4 Hy) 7125 72k 9ded 6, 11, 122 A9t Uy
A 9 <] sid 8 o] AARhE REEEATA o wrdsint.

BEIRAA Ko 2X5}

Table 2= A4 E 999 Hdo o] Frgh 7|3 = A
9] FghE e Zolth o, FHgdE FoF zpole

29 BEAHEA gidlel ©ed] 19 BAHRA S ?‘Sﬂé}ﬁb}- o
et 2 A7 5HE Ay o3t 74 291 2 wA &
3 BAo] ojuyz} @3] HAUES o] £3 M EHEY
o]7] oAk’ g Eo] thFu| w2 A ZF H Tt 2ho]
o] fr943E& JeEsiT.

22} B3] 714 E WS EHEN ) AT} B HrlE
9He] Al e A5 AE HE3 A SHEFY
F A7FEX)H TN FEEF ()] A, FE,

Table 2. Average values of intensity scores for 9 kinds of
brown sauce in sensory acceptance tests for color, flavour,
viscosity, taste and overall palatability

Samples
Overall

Cooking Roux Color Flavour Viscosity Taste palatability

time (hr) (%)
9 447" 380 3.88°  3.80° 4.65°
7 11 527" 478 488 482 5.44°
13 3.86° 3.88° 3.86° 426" 4,05
9 552" 546 505 536 5.58"
8 11 6168 626 594 634 6.22°
13 4.88 472 458 478 5.26°
9 488 432° 443° 464 4.9
9 11 5277 482 5000 517 5.16°
13 432° 442 411 452" 4.35°
*Different letters mean significant difference (p<0.05) and each average
value is from 27 replications.
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Table 3. Regression equations and maximum conditions from RSM on intensity scores of sensory attributes of brown sauce vs. its

cooking conditions

Maximum points

. . . 1) 2)

Sensory attributes Regression equations R2 X, %, Y
Color Y=-83.02+3.27X,+18.13X,-0.16X,-0.001X,X,-1.13X;’ 0.98 10.3 8.0 6.4
Flavour Y=-72.92+2.35X+16.68X,-0.15X,*+0.11X,X,-1.12X,’ 0.94 10.5 8.0 6.2
Viscosity Y=-73.95+3.03X,+15.79X,-0.15X,*+0.03X,X*-1.00X; 0.92 10.8 8.0 58
Taste Y=-67.3142.67X,+14.73X,-0.13X,+0.03X,X,-0.93X,’ 0.92 10.8 8.0 6.2
Overall palatability Y=-69.08+2.63X,+15.24X,-0.15X,+0.08X,X,-1.00X,’ 0.97 10.8 8.0 6.3

X, is roux content (%), X, is cooking time (hour) and Y are intensity score of the attributes.

IR is coefficient of determination.
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Fig. 2. Three dimensional plots of brown sauce cooking conditions of cooking time (X1) and roux content (X2) vs. intensity scores
in sensory acceptance test, i.e., color, flavour, viscosity, taste and overall palatability.
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Optimization of Cooking Conditions of Brown Sauce by Sensory Evaluation and Response Surface
Method

Sung-Kook Kim' and Seung-Ju Lee*(Department of Food Science and Technology, Dongguk University, Seoul
100-715, Korea; 'Western Cooking Department, Shilla Hotel, Jangchung-Dong, Seoul 100-392, Korea)

Abstract : Method to access qualities of brown sauce and optimize its cooking conditions was studied by sensory
evaluation and response surface methodology. Cooks of an hotel, sauce experts, were selected as sensory panelists,
and the brown sauce cooking conditions practically used in an hotel were adopted to prepare sauce samples for the.
sensory test. The cooking conditions were designed with two factors, i.e., one factor of roux contents with three
levels and the other factor of cooking times with three levels, which were known as most important in sauce
cooking. Sensory acceptance evaluation with intensity 7 grades was applied for several sauce attributes such as
color, flavour, viscosity, taste and overall. Ability of each panel to perceive the differences between the brown
sauces prepared under different cooking conditions was judged, and only data of the 9 panelists proved as reliable
among the 12 panelists were reflected. The acceptances by different cooking conditions were found to be in the
order of 11>9>13% roux contents and 8>9>7 hr cooking times. Response surface methodology was treated
with second-order model on the sensory data and the optimum cooking conditions with the highest acceptances
were 10.3~10.8% roux content and 8 hr cooking time.
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