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Abstract

This study examined the quality characteristics of brown sauce prepared with rice powder in place of wheat flour,
which is the commonly used thickener. With regard to the general components, as the level of rice powder increased and
its ratio in the stock increased, moisture decreased and crude protein, lipid, and ash increased. Reducing sugar content
was 4.72% in the control group, and as the mixing ratio of stock to rice powder increased from 100:5 (S1) to 100:13
(S5) in the rice powder-added groups, reducing sugar content increased from 3.94% to 4.82%, respectively. In terms of
Hunter's color values, as more rice power was added to the beurre manié, L, a and b values increased. Thus, a sauce
of a light brown color was appropriately made. For consistency, as more rice powder beurre manié was inserted into
the analyzer, flow was reduced and viscosity significantly increased. The pH of the control (CS) was 4.94, and there were
no significant differences between the control and the rice powder-added groups. In sensory evaluations, color presented
its highest score as 6.47 when the mixing ratio of stock to beurre manié was 100:7 (S2). S2 aso received the highest score
for flavor at 6.32. Viscosity was highest in the control (CS) at 6.26, and was not significantly different from the 100:7
(S2) or 100:9 (S3) groups. Finaly, the S2 group had the highest scores for taste (6.21) and overall-acceptability (6.30).
In correlation analyses between the sensory characteristics, overall-acceptability as well as the color, flavor, viscosity, and
taste of the brown sauce all presented comparatively high positive correlations, in which overall-acceptability and color
had the highest correlation.

Key words : Brown sauce, rice powder, beurre manié, sensory evaluation, correlation coefficient.
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Table 1. Formula of brown stock

Ingredients Content
Bone 3,600 g
Beef 700 g
Onion 330 g
Carrot 200 g
Cdery 130 g
Galic 2049
Tomato 180 g
Sdad ail 30 mL
Distilled water 2L
Thyme 159
Peppercorn 2549
Pardey stem 10g
Bay leaves 2q
Yield of stock 43 L
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Table 2. Formulas of brown sauce
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. Content
Ingredients o - - - - =
Brown stock 1,000 mL 1,000 mL 1,000 mL 1,000 mL 1,000 mL 1,000 mL
Butter 3349 209 28¢g 3649 44 g 52 ¢
Flour 50 g 0g 0g 0g 0g 0g
Rice powder 0g 3049 29 5 g 66 g 78 g
Y ¢s: control.

S1: The ratio of stock and beurre manié is 100:5,
beurre manié is 1009,

S2: The ratio of stock and beurre manié is 100:7,
S4: The ratio of stock and beurre manié is 100:11,

S3: The ratio of stock and
S5: The ratio of stock and beurre manié is 100:13.
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Fig. 1. Process of brown sauce preparation.
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Table 3. Proximate composition of brown sauce

A7} Beurre Maniés A3k BEke- Axo] 3

Components(%0)
Sample Moisture Crude Crude Crude
protein lipid ash
cs’  7830x1.04"™? 303019 1.0+030° 1.33+0.11°
S1  8L76+0.84*  2.89:010  0.6:0.14" 1.33+0.08
S 8040+056°  2.99+033  1.0:020¢ 1.33+0.10°
3 78.00+121°  3.03:038  1.2+0.39° 1.67+0.20°
4 77.16+134° 313+041  16:0.33° 200:0.12°
S5 75324079° 317027  18:037° 2.33+0.28%
Fvdue 159979 0.34 6.34 19.92™

Y Vaues are meantSD.

2 9 means in the column with the same letter are not signi-
ficantly different a p<0.05 by Duncan's multiple range test.

9" p<0.05, " p<0.001.

NS Not significant.

9 Refer to Table 2.

R

S7FE =4 YRR £ 290 Atele fldith &
W g2 CS7F 1.0%0]19eH, ZA7F H 2o M7t
06~18%= A7} Bl2wle] H7lEFo] $718d4E {9
Aoz = Yelsth 238 S CS7F 1.33%0]1eH
A7V BEviyel] F7kEe 1.33~2.33%E A7HE HE=n)
Yol H71aFo] S718rE o3 o g =4 Yehgth oA
d A7 Bl2epyd] HrkrelA ko] Frhstel uhet
T8, e 22 9 2389 $7F d4S Table 2904
& g Uxo] 25l tigt HE e} AV Ao F7lst
A7) WEe SRS 4, 2o, A 2 23R 7}

3 Aoz ArH

4 251

A

0] S 3 Wsh= Table 49 2t} thx=7?1 CS7H472%
ollom, 71T BlZuhe) HrhrolxlE Slo] 3.94%0]C
¥, S57F 4.82%% H7hge] S7EE 9] dEE S
7Fet=d, &7 bl S7ket @7 Simmering sh=
e EEEo] Fdgo] SR e w ATHAT: w9, &
Aol Be AFS ZW Aol 2 o E defx YA
(O17F3F 1995), ¥ Aol = Table 49} Table 50014 H50]
FAgo]l STFFRAAN 2sk= 3]y Fadste AT
HA ols 237t 25A tiRd P, A7
Blz2eplele] Hrtge AW ko] 3 dojuA] ¥ A
o7 AR HM, 3] A7HE Bl2viye] H7tE {lste] 3
A Ao AerE ek,

3. pH

A7V Bl2rpyo| & AR-E Heke &0] pHE 2T
Q1 CS7} 4940100, A7k Bl2wie) H7hrt 81, 2, S,
4 2 S59] pHE 747} 4.95, 494, 496, 495 2 4952 =4
Hon, gz} Akt el f2120 &7t gtk

4, M

A7HE H 2ol s ARG Haky o] Aro] W)
+ Table 5 ¥ Fg. 29} At} A71F Bl2vpde] 7o) 5
7}eE H&(Lightress, L), 214 %(Redness, @), S %=(Yellow-
ness, b) A= S7IHE A YERATh L3k i<l
CS7} 271701910 A7E Bl2npd] H7t FollA] S1o]
20.220|903L S57} 20.840. 2 H7lEke] Z7}o) wEl f-o)F o
2 FobA ¥ vt AL AT aghd CS7} 5.850]%00
o, A7 HZ2ulo)] H7kE FollA Slo] 4.630]U1, S5
T 756202 7] Skl et fFoF oz otk T
g b2 CS7} 109101001, A71F B 2vhel] Hrkt &
oAl S1o] 7.430193, S57F 12192 FH7beke] Zvtol| wh)

2. EtyE FrojHo = Fopxth oM AVEFE ®Ewnpo|o] M7

e whgAdo] e gulstel=r)e) AEVE 2 o] I7VTE Lkt agk B bgko] 2o 7kt v 2
249 G S90S BANT)E BFR) o|PgRe] o] 9 vt MRS & £ AT 2w e fejE g
), S AL 221, A 9 Hold o] I Zo sto|=7u AlE7]E 7H 8" e TEEEsE o] S
Z(Kim et a 2007), Fv|=o) JgS F= Fas ARoltt 35 W T Ue FRS obvg), JEfe|E, vd ) 3
(Park & Lee 2002). A7}% Bl2vlo & ARgS Bele & 2 oPer]E 7R dAsgEo] 43 Agate] dojue

Table 4. Reducing sugar of brown sauce

Sample cs” s1 ) 3 4 5 F-vaue
Reducing sugar(%)  4.72+0.50" 3.94+0.27 4.11+0.34 4.42+0.40 4.62+0.53 4.82+0.29 231

Y Vaues are meantSD.
2 Refer to Table 2.
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Table 5. Hunter's color values of brown sauce

Hunter's color value”

Sample
L a b

cs’ 27.17+1.09"7  585+0.16° 10.91+0.82°
S 20.22+1.50" 4.63+0.29° 7.43+0.48°
v 24.99+0.92° 551+0.38°  10.55+0.90°
3 27.16+1.03 6.05+0.69" 11.02+1.28
4 2816+1.29°  650+0.69° 11.14+1.13
S5 29.84+1.08" 7.56+0.91° 12.19+1.01°

F-value 24787 856" 836

Y L: Lightness, a redness, b: yellowness.

2 Values are mean+SD.

9 2¢ means in the column with the same letter are not signi-
ficantly different at p<0.05 by Duncan's multiple range test.

9™ p<0.01, " p<0.001.

¥ Refer to Table 2.
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=2 732‘?]:0]041:]- ol&= L))
17] w2l
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EUMOHE FA & WA A7LEE HE 9} 4

s1
Fig. 2. Comparison of color from each brown sauce.

Table 6. Consistency of brown sauce

O 2~
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oA oF AR EE
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o] ES4E A3 AL W Sy ASErF Hrhal B

sled), B Ao s Arel B Hrt Ano)a] & &
9l5o] v AR Th= A3k Zae] Ayt o AEE Q)

5. Consistency

A7 Hzup o g AR83E BEle 429 Consgtency
= Table 67} 2t} A7IRe 37 goll 93 Hie] 537
Aoz st Aol Yeh=t|(Kim BP 2007), ¥ 23]
ME A7HE Bl2uplollE ke HAo] YehdS & &
ANoH, 1 7o) Z7hsel webA Consgency® 914
o7 Frkhe AEs Btk x4 CSe 7.83 cme| A,
A7 HZ2upo) Hrltel e Sle] 867 cemZ 7 EF
AJo] AX FJom, 571 533 emZ 71 BEAJ] F ol
Aol A YErsTh

6. 2t 4ot

7R BlErhdell S ARSRE Beke &2so] A(Color), &
(Flavor), =(Viscosity), ZHTaste) 2 AA291 713 %(Overal-
acceptability) ol th3t H52 FHP7HE 3 A= Table 7
7} 2th AL CS7} 5890|911, 27} 6472 7 =L AHS
£ UER At S5= 3052 7HE W A4S BYoH, p<
0.001 2] froJZQl ztol& VeIt 3 CS7} 5500]
5 eIt 57 394

R, 27) 6.322 7 =& %

Sample cs’ S )

3 A 5 F-vaue

Consistency(cm)  7.83+0.64"™2  867+053" 7.33+0.42°

7.00£0.37° 6.17+0.3%° 5.33+0.40° 2024

Y vaues are meantSD.
2 a~d

9 ™" p<0.001.
% Refer to Table 2.

means in the row with the same letter are not significantly different a p<0.05 by Duncan's multiple range test.
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Table 7. Sensory evaluation of brown Sauce

253

Sample Color Havor Viscosity Taste Overall acceptability

cs’ 5.89+0.6502 5.50+0.38% 6.26+0.71% 5.75+1.14% 5.98+0.29°

S1 5.33+0.11° 5.83+0.53° 4.07+0.24° 5.78+0.41% 5.22+0.68°

V) 6.47+0.74° 6.32+0.52 6.14+0.94° 6.21+0.95° 6.30+0.68"

33 5.38+0.55° 5.32+047° 5.80+0.75% 5.11+0.35% 5.37+0.73°

] 4.13+0.34° 4.2240.47° 4.36:0.57° 4.50+0.77" 454+0.67°

53] 3.05+0.41° 3.94+0.36° 2.28+0.62° 3574043 2.61+0.65°
F-vaue 17.40"" 1130 1598 514" 1309

Y Vaues are meantSD.
2 a~d

9™ p<0.01, ™" p<0.001.
9 Refer to Table 2.
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Table 8. Correlation coefficients between characteristics of sensory evaluation of brown sauce
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means in the column with the same letter are not significantly different a p<0.05 by Duncan's multiple range test.
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Color Flavor Viscosity Taste Overd|-acceptability
Color 1.000
Flavor 0.959"" 1.000
Viscosity 0.900 0.743 1.000
Taste 0.970" 0971 0.803 1.000
Overall-acceptability 0976 0.902" 0.937" 0955~ 1.000

Y p<0.05, ” p<0.01, " p<0.001.
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