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This research was studied to find out the best ingredients for making demi-glace sauce, using the thickening agent with glutinous rice,

non-glutinous rice, brown rice, and black rice, and to look into the quality characteristics. The moisture of demi-glace sauce depending on

the thickening type was that the roux added cereals was higher than the control, In addition, it was increased depending on the extension

of the storage time. The control was the highest on pH and acidity. On variation depending on the storage time, all of the experimental

groups showed decrease on pH. Demi-glace sauce with brown rice and black rice roux showed increase of acidity. The DPPH

radical was

not tended to be decreased in the experimental group, but it was rapidly decreased in the control, depending on the extension of the

storage time, Demi-glace sauce with non-glutinous rice was the highest on Hunter's color L value and generally increased according to the

storage time. Also demi-glace sauce with glutinous rice was the highest on 'a' value and 'b' value but was decreased according to the storage

time. The control was highest on viscosity, and demi-glace sauce with non-glutious and black rice roux were low on the variation of viscosity

depending on the storage time. Increment of total bacteria in demi-glace sauce with black and brown rice roux was relatively lower than

the control on storage stability test, and demi-glace sauce with brown rice roux got the highest point after swallow, taste and overall of

sensory evaluation,
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Table 1. Ingredients quantity used on brown stock

Ingredients Quantity Unit
Beef bone 363 kg
Onion 2250 g
Celery 1125 g
Carrot 1125 g
Tomato paste 1150 g
Parsley stems 23 g
Dried thyme 20 g
Bay leaf 15 g
Black pepper 20 g
Garlic cloves 15 g
Water 57.6 L

Table 2, Ingredients quantity used on espagnole sauce

Ingredients Quantity Unit
Brown stock 18 kg
Butter 750 g
Flour 150 g
Non-glutinous  rice 150 g
Black rice 150 g
Brown rice 150 g
Glutinous rice 150 g
Onion 740 g
Celery 370 g
Carrot 370 g
Tomato paste 195 g
Parsley stems 5 g
Dried thyme 0.5 g
Bay leaf 3.25 g
Black pepper 6.5 g
Garlic cloves 3.25 g
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Table 3, Changes in moisture content of demi—glace sauce prepared with the different kinds of roux %)
Weeks Samplesﬂ
RO R1 R3 R4 F—value
0 63.4740.35" £69.13+1.19° "83.100.10" *85.530.06" 83.5020.10” 948.96
1 72.1340.15" 178, 201.64° 8350050 *85.7740.06" B84 27+0 25 156.26"
2 #75.70+0.20° *80.40+1.06" 83 .07+0.40° *85.7740.06" P84 43+0 46" 154427
3 $75.90%0,10° *81.60+0.10” "84 8070.26" 85 30+0,61" #85.00%0,10" 50863
4 176,400 40° *82.00+0.30” *85.3340.15" "85 3040,52" *85 400.20" 392.08"
F-value 124695 7962 3151 126 2358

Y RO: Demi-glace sauce prepared with flour roux

R1: Demi-glace sauce prepared with non-glutinous rice roux
R2: Demi-glace sauce prepared with black rice roux

R3: Demi-glace sauce prepared with brown rice roux

R4: Demi-glace sauce prepared with glutinous rice roux

2 a-d . .
’ * Duncan's multiple range test in weeks

3) AD . .
“" Duncan's multiple range test in samples

p<.001, ™ Not significant,
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ZAH|(R3) 85.53%0.06% o2 A YERt giZ2THR0)Ol
Hs| fEskeo] =4 JEldth olE Kim BP(2007)] AT
NNZ FEgFo] o] M =1 thgog g WitE
wo|the ARl Akt e eI diEzT R0}
g wagse] 7S 7K demi-glace sauce™ A%
717ke] Hojdgg SRS S7HEolA 94 Aol (pc.oo1)
7F d=d vlE ddu7EE 3718 demiglace sauces A
717kl whg SRR glo] #-odk Aozt gl

2) pH

F54 F7Fo wWE demi-glace sauced pH ZHA¥+=
Table 49} Zgkom Az dZ2FR0)7} 6.93+0.010F 7}
& = vERTh SARD, 985VR2), ZEVERS), A

R4)L 6,1510,01~6,1710,012 AFTE7 = Fo72 2}
o7} gleoy dzFRoE FIHA  Ael7h ATk
(p€.001), g AG7|Zro] Fiee weEl EE AdTE9
pHE 7HA3F T (p(.001).

ol¢} 7L AL Lee JAQ007)S] AT 7} BEe A2
E 12¢U7t At pHel WHEls AuE Ay wsi) gl
i, Yoo KM F(2004)9] 60d F<t Ae fAtdS ARESH
229 pHOM = 2 W3} glvka 3Fler, T8k Choi SK
9} Choi HS(2003)7} B3k HEle 2Eo pHE 40U37F A#
712y & pHY W} A gloha skttt Lee GH
5(2002)9] ATHIA A= ame] ARE =HA|wel Hm=
qAste Bele 258 AxS § Blaaiddg Hrist B
2y A2E 1097 Wi dAARE pHE SAS A3 AF
AE AF7IZre] 571 45 pHL FAdle FAoE UEL
U 2 A fARs A3E B F0h

Table 4, Changes in pH of demi—glace sauce prepared with the different kinds of roux

Samples”
Weeks )
RO R1 R3 R4 F—value
0 496 93+0,01" 46.1740,01° 46.1540,01" 46.17+0.00” %6.1620.02° 310024
1 %S 7740,04° 56.09+0.02° 46.12+0,04° 46.15+0.01° 46.12+0,03" 79.99"
2 %5 740,04 “5.89%0.01° %6.07+0.01" %6.0520,03" %6.0140,01" 10668~
3 %5 630.01° P5.7140,03" 56.040.01° 5 840,05 85 990 03 12159
4 5612001 ¥5,5340,02° “5.9140,01" P5.77+0.02° %6.01%0,01" 661.02"
F-value 142730 655.07 6375 142,16~ 3722

V See the Table 3,

? ¢ Duncan's multiple range test in weeks

3) A-E ' . .
Duncan's multiple range test in samples
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NES 22|t S35 9 080 m2 Demi-glace sauce HMZ % Zx E4 593
Table 5, Changes in acidity of demi—glace sauce prepared with the different kinds of roux
1)
Samples
Weeks
RO1) R1 R2 R3 R4 F—value
0 0.26+0,01"” 0.2540,01" 90.24+0,00° €0.2340,01° 0.2440,01™ 856"
1 0.2740.01° 0.260.00” ®0.24+0,01¢ 0.240,01° 0.2540.01° 2413"
2 0.2840.02° 0.2740.01° £0.240,01” %0.2540,01" 0.25+0,01” 719
3 0.2910.01" 0.27+0.00” %0.27+0.01° *%0.2540.00° 0.25+0.01° 3950
4 0.29+0.01° 0.27+0.01™ 20,27+0.00” 20.26%0.01° 0.2410.01° 16647
F-value 338" 333" 17.29 479 030"

YV See the Table 3,
2 Duncan's multiple range test in weeks

9 4 Duncan's multiple range test in samples

‘p(,OS, "p(,Ol, mp(,OOl, "Not significant

3) A=
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T Bk 257 119 FHoE % F 120 € uf 714
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Table 58 2t} A thZFR0)7} 0.2610.012.2 7MY =
o IF HA7ETS WARDLS 0.25£0.01, PW&E0|(R2)
o} FAR4L 0.24+0.01, FHETR3)E 0.2310.01L22
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o]4Ql AolE HA}

4) §=
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Table 6, Changes in salinity of demi—glace sauce prepared with the different kinds of roux

Wz RO BlS] 7 HA7IFEC] gAHeR dxrl =7
Jehton E3] Zdn|(R3)7F 0.6310.02% 0.2 71 =31 9

AR 0.5310.01%2.2 7FF WA yeht Zb A@azke
Frogt atolE HAKp(.001). ARz W dxel H3}
T BE AETM AT T 3] A f9
T2 WARDLS p(.05, WETR0), FER)LS p(.o1, P&
Zu(R2), ZaA(R3)= p 00194 F2)2 2to]7} QIQITt.

Kim DS9} Choi SK(2009)2] F 37}o] wE demi-glace
sauce®] olsletd Tl A A AYPA FE FH7IEHA
e tiz=To v3l F5 Hriet AdTEe] 9wt WA U
Bl Fo| Hrlke geEldh AdFEdE Fo3 2fol
£ Ho|A trha Haskeltt,

5) DPPH radical &7 &4

F35A F7ol WE demi-glace sauced] kst A A3}
+ Fig. 3% 2tk dETFRO7E 56.7%E FAEdel 71 =
Al Yepon] waEn)R2)7} 54.73%, FET|R3) 52.66%, F
AH(R4) 46.42%, FBRL) 45.58%2 JERTE

Azl e A AFHE A7l A wt

%)

Samplesﬂ
Weeks )
RO R R2 R3 R4 F-value
0 )0,5420,01% *%0,5310,01° %0.5840,01" %0.63+0.02° %0.61+0.01° 3364
1 *0.53+0.01° *0,53+0,03” "0.57+0,00" 5C0.59+0.03" ®0.57+0.01° 810"
2 50.5140.01° %0.52+0.01° €0.54+0.01" €0.58+0.02" €0.54%0.01" 1787
3 €0.460,01 €0.5040.01° P0.510.02™ P0.52+0.01" €0.5310.02" 14.60"
4 ©0.46+0,03° 0,500,017 50.51+0.01" €0.51£0.01" €0.5240.01° 2344
F-value 1491" 526 3273 16.78" 19.40

Y See the Table 3,
2) a-d . .
? 4 Duncan's multiple range test in weeks
3) A-D , . .
Duncan's multiple range test in samples

(.05, "p(.01, “pC.o0l
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Fig. 1. Changes in DPPH radical scavenging of demi—

glace sauce prepared with the different kinds of roux
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Table 7, Changes in color value of demi—glace sauce prepared with the different kinds of roux

Week RO R1 R2 R3 R4 F—value
0 "37.33+0,05" P42.26+0.01° €29 64+0.10° 38,6510.06° 39.43+0.06” 164595
1 38 72+0.12" 45 460,82 £29.960.23° ©40,53+0.23 €39 6740.19° 566,65
L 2 539 140,03 P46.4510.21° 30.07+0.07° $42,06+0,50” P40 4410,14° 1706.93"
3 39 870,05 P47 040,05 "30,8240.65° 142 84+0,08° "43,56:£0,04" 131865
4 "39.13+0.18" %47 92+0,03" 31 70+0,01° 43 0410,03¢ *43.67+0.13 11197.6"

F-value 26335 98,48~ 21177 161,26 872,67
0 A7 43017 A7 750,03 *3 87+0.26° 45 81+0,07" %9,06+0,01" 502,15
1 A8 28+0,05° A76540.15° 3 76+0.27° 45 470,06 "8.110.09" 440,44~
a 2 %7 18+0.03° 57 434001 "3 52+0,02° A5 4540 42° "8.18+0,02° 2929.86"
3 6.88+0.14 ©6.45+0.06” ©2.92+0,06" 54924013 6.7310,16" 17864~
4 °6.47+0,02" P5.15+0,03" 2.70+0.10° ©4,4240,14° P4.96+0.13" 398.99"

F-value 37.82" 42521" 26,45 20.29" 72170
0 12354019 *13.97+0.02° #2.78+0.16° *14.7541.62° *18.17+0.15" 18599
1 *11.890.15° "13.50+0.31” 2461003 "11.09:+0.08" M18.00+0.61° 976.38"
b 2 11.26+0,55” 13.040.06" 24040 ,30° 10.5240.32¢ "13.4140,03" 595.17"
3 €10,12+0.11° °12,6140,37° P1.7140,04* #10,10+0,09° 12,17+0,09" 1717.85"
4 9.90%0.12° ©12,20%0,30" P1.42+0,03" "9.95+0,07° 10.53+0.40° 1074.02”

F-value 48317 2268 39.54" 2158~ 322.68"

Y See the Table 3,
? % Duncan's multiple range test in weeks
Duncan's multiple range test in samples

“p(.001

3) A-D
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Fig. 2. Changes in viscosity of demi—glace sauce prepared

with the different kinds of roux
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Fig. 3. Changes in total bacteria count of demi—glace sauce
prepared with the different kinds of roux (5C)
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Table 8, Sensory evaluation of demi—glace sauce prepared with the different kinds of roux

sensory RO" Ri R2 R3 R4 F—value

Color 5.00+1 30" 4,00%1.07 62911 44° 3.93%0.92° 3.14+1 41° 1336

Appetrance Oily 4,501 .45 4131130 47141 .64 4,57+1.40 421+153 040"
Savory 4,07£1.59 3.40+1.40 3.57+1.70 4.14+1.10 3.29+1.77 092"
Flavor oily 47141 13" 4004065 3.5040.76° 3.64+1 34" 3.79+1.48° 256
Sweet 3.43%145 3.80+1.42 3.79£0.97 3.93%133 4214158 0.60™

Oily 5574085 4.80+1.32 450+1.40 414117 4641155 239"

Taste Salty 4.14%1.29 3931127 5.07+1.69 427+1.28 3.93%1.59 152"
Savory 457128 4601091 4.29%1.20 5.29+1.20 4.93%0.62 180"
Light 379+1.18" 4.60%0.74" 436+1.15" 5074092 450+1,34" 256

Viscosity 571+1.33" 4.87+1.13" 479+1.05” 3.5000.94¢ 343+1 22° 1033

See the Table 3,

’ p<.05, p<.001, ™ Not significant
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™ Means in a row by different superscripts are significantly different at the p<0.05.
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Fig. 4. QDA profile of acceptability of demi—glace sauce
prepared with the different kinds of roux
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