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Quality Characteristics of Bechamel Sauce with Different Ratios of
Soy Milk to Milk
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Abstract

This study tested the development of bechamel sauce with different ratios of soy milk to milk(0:4, 1:3, 1:1, 3:1, 4:0) to
examine changes in quality characteristics. Proximate composition analysis showed a decrease in salinity with increasing am-
ounts of soy milk, while the moisture content and, density increases. The highest pH values were found for a 1:1 ratio of
soy milk to milk (S2) and the lowest pH values were found for a 0:4 ratio of soy milk to milk (CON). The L-value decreased,
while a and b values increased with increasing amounts of soy milk. In the stability test, segregation occurred in CON after
5 days, while the highest segregation occurred at a 4:0 ratio of soy milk to milk (S4). The sensory evaluation results showed
that the color, thickness, savory flavor, and savory taste increased with increasing amounts of soy milk. In the acceptance
test, a 1:3 ratio of soy milk to milk (S1) and a 1:1 ratio of soy milk to milk (S2) had the highest acceptance scores (p<0.001)

for appearance, taste, texture, and overall acceptance.

Key words : Bechamel sauce, soy milk, quality characteristics, sensory evaluation.
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Table 1. Formulas for preparation of bechamel sauce with different ratios of soy milk to milk

Samples
Ingredients(g)
0:4 (CON) 1:3 (S1) 1:1 (S2) 3:1 (S3) 4:0 (S4)

Soymilk 0 225 450 675 900
Milk 900 675 450 225 0
Wheat flour 60 60 60 60 60
Butter 60 60 60 60 60
Onion 10 10 60 60 10
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Melted butter

l
Add
onion
tirring saute
! o | Stimine
30 sec
Add wheat flour
l - Stirring
at lowheat
Add soymilk
0~100%
l
Add milk
100~0%
! - Stirring &
boiling 5 min
| Sieving through 40 mesh ‘
!

| Bechamel sauce ‘

Fig. 1. Flowchart for preparation of bechamel sauce with
bechamel sauce with different ratios of soy milk to milk.
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Table 2. Moisture contents, color values and salinity of main ingredient

FobAlo} furbinaz

Moisture

Color value

1 1 1 0,
Main ingredient contents(%) . . ) Salt(%)
Soy milk 94.53+6.77 78.23+0.34 —1.61+0.25 17.95+1.10 0.13+0.01
Milk 82.89+1.21 88.72+0.53 —2.31+0.30 7.75+0.85 0.30+0.15

T2 =33 A= Table 28 Zth F89 SRR

94.53%0 1111, HEE Uelle L%k" 7823, AT a3k
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o, ArE 0.30%°| 3Tk
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Hp<0.001). A=+ T4 72 4.0 H7(S4)°] 67.53
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Table 3. Proximate composition analysis of bechamel sauce with different ratios of soy milk to milk
Sample" 0:4 (CON) 1:3 (S1) 1:1 (S2) 3:1 (S3) 4:0 (S4) F-value

Moisture contents (%) 74.2240.86™ 76.03+0.19 77.90+0.29% 80.32+0.64° 80.34+0.66" 63.36""
L 84.71+0.10° 83.55+0.10° 82.000.08° 80.47+0.10¢ 79.18+0.01° 2,083.00"
Color value a —1.73£0.07° —1.51+0.02¢ —1.2840.21° —0.67+0.02° —0.20+0.01° 118.32™
b 13.43+0.09° 16.83+0.14¢ 19.89+0.09° 21.95+0.14° 22.95+0.04° 3,970.62""
pH 6.4240.01° 6.49+0.03" 6.50+0.01° 6.47+0.03° 6.41£0.01° 13.35™
Salinity (%) 0.32+0.01° 0.28+0.01° 0.24+0.00° 0.20£0.00¢ 0.15+0.00° 514.00™"
Viscosity (cp) 59.30:£0.95¢ 61.93+0.15° 64.87+0.45° 66.63+0.55 67.53+0.45 106.15™"

MeantS.D. ™ p<0.01, ™ p<0.001.
D Legends for the samples are in Table 1.

*7° Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 4. Separation gap of layer from bechamel sauce
with different ratios of soy milk to milk during storage at
room temperature (20+27T)

Samples” (4 13 1 31 40
(CON)  (SD) (S2) (S3) (S4)

Storage
0 day 0 0 0 0 0
After 3 days 0 0 0 0 0
After 4 days 0 0 0 0 0
After 5 days 0.3 0 0 0.1 0.8
After 6 days 0.6 0.2 0 0.3 1.1
After 7 days 1.0 0.3 0 0.5 1.5

Y Legends for the samples are in Table 1.

0 day

After 3 days

After 4 days

After 6 days

After 7 days

Fig. 2. Stabilities test of bechamel sauce with different ratios of soy milk to milk storage at 20 for 7 days.

O®~® mean samples(D : CON, @ : S1, @ : S2, @ : S3, ® : S4).
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HA5HALe] ke Ao 73 =(color intensity), 2 %53t
%) Z(thickness), FFHM(milk flavor), T HA(soybeans

flavor), =713+ B(oily taste), 143 WA (savory flavor), L
43t gi(savory taste), YtolA 2] Z7H(mouth feel)] o,

TR 972 H7H]&l 12 bechamel sauce?] THeAAL
ZA¥}= Table 59F 2t

Aol 7% (color intensity)7} 71 =A H71E AL 1
o} 99 4:0 H7RHSHLE 5470|901, O G2 T

75% A7V 4897 =& gto g vEhton Mo 7res) g}
e g2 vEhd A F5e 72 0:4 3H71H(CON)
O 2 1.79°] A tHp<0.001). 23t 7 Z(thickness)o| & F
frob 952l 4:0 H7FES4)0] 52602 M B S A
31, et el 0:4 H7RH(CON)e] 3.79= 7P e gt
B = (p<0.05), o= Ffre] Hrtde] st o & &

‘51,“—4«] 33k & bechamel sauced] AE7} A53dtE Aoz
AteETh 7 EA)(milk flavor)oll e FH-2F 72 04 &
7EH(CONYe] 5472 7P =& 3 B9y, F/E 71
5 79 WA= Adaske Ao ® YETHp<0.01). 2L
223F WAl(savory flavor)= T 72 0:4 H7H(CON)
o] 1.68% 7P B kS Hm, T Hrlgko] Sk
& 143 WAE S7hete Ao= v, 7P =2 @

91 oAl oF REIERTIE

S Vehd 22 Fheb 52 4.0 F7HES4)0) 6.162 71
=2 ko @ UERITH(p<0.001). 7] BHoily taste)ol| A=
FAreh el 40 H7RE(S4)0] 5.0002 T = e B

AL, FHek 972 0:4 F7RHCON)o| 3842 71 v
#e Bon, RE AR e foA] ztel7t gidith

(p<0.05). 1143+ Bi(savory taste)ollA = F2F /<] 0:4
H7HHCON)o] 2422 7P W& k& B, F
o] 4:0 H7lHS4)o] 55302 MY e e EMD}(p<

0.001). gsrolxe] Z7Hmouth fee)ollXE FH 79
0:4 H7HHCON)O] 4112 7P =& g5 Blom, T/

9] 3:1 H7HE(S3)0] 3.58% 7MY we ghS Ytk =
€ A= e FoA Aol 7} H}v\}\q—(p<0 05).

9 AF Aol Mol o] Ff HTbFe] S7HETFE be-
chamel sauce®] 23} AZ3t ol uAd WA} nidh
gto] & 2 BIARE - dAle Fh A7kl St

&5 hshe Aoz Uehga, sicklMel 1t L?]l

gk 2 Aol7h gl e € F AT ARAer F

ob $fol 1:3 A7k 11 A7RAS2)0l 7 BaA o1

TAE Bom, T/ 5] 3:1 H7HA(S3)3 40 H7t

T(SA)elM e Aol A=, AR AL, uadt ot uad
o

5. 7|2 Al
9} 72l A7) gl wE bechamel sauce®] 7| S %=
A3} Table 63 2T}
©] ¥H(appearance)®] 7, Tt F2 1:1 H7F(S2)0]
5082 7M=& 3he JYESlL, 7P 2 g TR
9] 4:0 H7kAS4)0] 3.478 VERFETHp<0.001). EK(fla-
vor)oll e F59F 59 0:4 F7HHCON)o] 4597 7173

Table S. Sensory evaluation of bechamel sauce with different ratios of soy milk to milk

Sample" 0:4 (CON) 1:3 (SI) 1:1 (S2) 3:1 (S3) 4:0 (S4) F-value
Color 1.79+0.22° 3.00+£0.25° 3.63+0.25" 4.89+0.36" 5.47+0.28" 33.78™
Thickness 3.79+0.41° 4.37+0.34® 4.47+0.46™ 5.11£0.36 5.26+0.47" 3.24"
Milk flavor 5.47+0.31° 4.63+0.34% 3.84+0.27™ 3.79+0.42% 3.37+0.50° 0.71"
Savory flavor 1.68+0.254 3.1140.72° 4.79+0.63° 5.58+0.61° 6.16+0.57° 125
Oily taste 3.84+0.21 3.79+0.32 4.37+0.38 4.63+0.40 5.00+0.28 1.95%
Savory taste 2.42+0.43° 3.63£0.29° 4.63+0.60° 5.05£0.39° 5.53+0.43" 0.49™
Mouth feel 4.11+0.24 4.05+0.34 3.79+0.31 3.58+0.17 4.05+0.27 0.52N
MeanS.D. * p<0.05, * p<0.01, ™ p<0.001.

Y Legends for the samples are in Table 1.

24 Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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Table 6. Acceptance of bechamel sauce with different ratios of soy milk to milk

Samples” 0:4 (CON) 1:3 (S1) 1:1 (S2) 3:1 (S3) 4:0 (S4) F-value

Appearance 3.95+0.35° 4.76+0.38° 5.08+0.48° 5.03+£0.46° 3.47+0.34° 23,717

Flavor 4.59+0.49 4.50+0.57 4.30+0.61 4.15+0.47 4.23+0.49 1.45N

Taste 3.76+0.46" 4.30+0.38° 4.34+0.37 3.41£0.50" 3.59+0.46° 111"

Texture 4.24+0.57° 4.61£0.55% 4.85+0.68" 3.65+£0.47° 3.59+0.30° 13.55™

Overall acceptance 4.12£0.37° 4.69+0.39° 4.74+0.41° 3.74+0.40° 3.00+£0.26° 18.87""

Mean=S.D. ™" p<0.001.
Y Legends for the samples are in Table 1.

"¢ Means in a row by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

< 3E B3a, TRk 7o 3:1 H7RE(S3)o] 4152
< @2 Btk e AR Y] {9l Akel7t gl
2 YEITHp<0.05). Y(taste)o | = T 72
1:1 H7HE(S2)0] 4342 7MY B2 3 B, 7P WA
Hrtd AL FHok 72 0:4 F7HEHCON)CR 37607
YERSTHp<0.001). B 2AH(texture)l & F5-9F 72 1:1
H7FH(S2)0] 4852 7P =& 32 BAa, TR 79
40 H7FES4)0] 3592 718 e ZHS BATHp<0.001). A
A& Q1 7] & E(overall acceptance)llX= TR/ 72 1:1
A7RE(S2)0] 4748 7V 71550t $& Ao R HUHEIA,
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2 B ATHp<0.001).
ol’de]l A2 & uj| bechamel sauced |2 w T/ X
7ho] Bold s o] o, 3 v "laA, HAA 7S
=7F ek el 0.4 A7RH(CON)OlA ek -2
L1 A7RHS2)7HA szt vl faske e &

ddom, B3] 9 72 1:3, 1:1 H7F(S1, S2)°lA
7 & 7| E Bo], FR/E #7138 bechamel sauces

S-fro] H7L BES 13904 112 AAs}
2} 2o Aoz Alagdch

uls
Pk
o
N
N
o

[¢} =

bechamel sauceoﬂ 3k == E’\é = l"it@u?_?} T, FRe g8
A =olal, FZo| 53 AxE Zhol g3 gk A%
ZAZ 5 JE 71T S =9 A2 AF 7x ARE
283k FHok el HUMIES 04, 13, 11, 3:1, 4:0
2 Z7}3F] bechamel sauceS A %3t 3 71AA =2HA}
i, AE, A%, A%, pH, 05}0}7@"*)4 #AsHAL 7=
= HALE sk HA o] uldn & A stua) skem,
AT Ae v 2

"

=

-2 2] 7] Lol uE bechamel sauce2] 7144

=
FAUNE @ A, TRe) gl FNTFE SRG
Wb AEE felHoR Fsgon, gut uxqo;z

SOl THp<0.001). MEw T H7H|&o] STHETS
TS FrolH o g dolxlon, a, bt FolFo R io}xﬂq
(p<0.001). pH 32 F1-2] H7leke] S71e4= pHE SV}
SIT7F 9 72 1:1 H7FH(S2)ol A Tl Hadhe A
= & F AUATHp<0.001). F3eFEE HAA = T ¢
2] 0:4 H7IFH(CON)°| AR5 e T 5U 3HE &
(0.3 em)7F dolwkar, Tk 72 4.0 H7H(S4)0l 7H
2 2208 ecm)7}t Lolkon, o]¢f Wil e FHek 7<)
1:1 H7RE(S2)0] o Wyt dojubr] gol f3lebg el
7V & AR YEkith ﬂbﬁ’\} A, T A7l
Vs Ao e, A& A&, 14g WA, 14%k vt
< = AR, iRbel|A <] &ﬂﬂr ek gk &
o7} glleH, +-f WA= fHaske 23E Ueill= A
o F UATE 713 E ZAMAME T Rl 13 HoE
SHF} 1:1 H7HHS2)0A L1, & o, g A, AAH 7|5
T7b =4 HI AT o)de] A 2HE Eal bechamel
sauce®] A|Zo] AFREHIUH ¢FE5 FHE 50% 7FF AT
© 24 bechamel sauced] 7|3 = JIF7|5Ae 3t 7
de AR &% AT = F O ohekst FHY &
ZolA FH7FAMSE e ATFE Adst] A Ee 4
3 7)5 3Rt oy el AA1A ] SHo] aed A4t X1
718 71Uttt gEe] # Ao s B 2%

oMo FHE o] &3t thaket Ax Ay AE A7 e

A
E

>

4

il n}N 0.8,

alalA] olo]d AL 7|dg)
= #

A& (2004) 21FFEH 7L &Y, AL, pp 123-126.
%1 (2008) The professional cuisine no.2. WAHETAL, A



68

<. p 182.

T (2004) o] A Fan]. FHEESAAL A= pp 65-72.

& (2008) 9] o] 23} AA|. P ETAL, A pp 42-
43.

4, o]2% (2008) Ao B, FAZTAAL S p 255.

Craeknell HL, Kaufmann RJ (1990) The complete guide to
the art of modern cookery. Van Nostrand Reinhold, New
York. pp 1-17.

Choi SK, Lee SI, Choi HK, An JW (2009) The sensory cha-
racteristics of bechamel sauce used by different oil. J
Korean Foodservice Association 5: 27-41.

Chung SY (2008) Study on research and development of
Ssanghwa-mustard sauce and low calori pine needle ma-
yonnaise: as emulsifing stability and organoleptic charac-
teristics. MS Thesis Yonsei University, Seoul. pp 17-31.

David P (1993) The sauce bible. John Wiley & Son’s Inc.,
New York. pp 26-38.

Han GP, Han JS, Kim DS, Park ML, Lee KR (2005) Quality
characteristics of potato added functional cream soup.
Korean J Food Cookery Sci 21: 12-17.

Han JS, Hwang IK (1992) Effects of functional properties of
soy protein isolate and qualities of soybean curd upon
proteolytic hydrolysis. Korean J Food Sci Technol 24:
294-299.

Irma S, Marion R (1975) Joy of Cooking. The Bobbs-Merrill
Com. Inc., New York. pp 167-197.

James P (2001) Sauce-classical and contemporary sauce ma-
king. Van Nostrand Reinhold, New York. pp 3-15.

Kang CS (2003) Changes in physicochemical properties of
soymilk by heating conditions and study in effect of qua-
lity characteristics of tofu. MS Thesis Yonsei University,
Seoul. pp 30-32.

Kim HD, Lee YJ, Han JS (2002) An evaluation of the
recognition, preferences and quality factors on sauces. J
East Asian Soc Dietary Life 12: 204-207.

Kim HY, Kim DS, Yoon WH, Koo BS, Kim KY, Lee KB
(2003) Manufacturing of dietary mayonnaise used for corn

starch and identification of dietary effect. Korean J Food

D
E
it
ey
o

e Holrlob fAETRRETE

ool

Preserv 10: 230-235.

Kim KC, Hwang IG, Kim HY, Song HL, Kim HS, Jang KI,
Lee JS, Jeong HS (2010) Quality characteristics and mi-
neral, oxalate and phytate contents of soymilk manufac-
tured by recommended soybean cultivars in Korea. J
Korean Soc Food Sci Nutr 39: 986-991.

Kim SO (2001) Quality characteristics of soy yogurt fermen-
ted with mixed lactic strain culture. MS Thesis Yonsei
University, Seoul. pp 54-58.

Kim SY (2002) A study of soymilk and exercise's effect on
bone mineral density in underweight college women with
low bone mass. MS Thesis Sookmyung Women's Uni-
versity, Seoul. pp 34-39.

Kim YS, Song CR (2001) Physicochemical and sensory cha-
racteristics of bown sauce made with pork bone. Korean
J Culinary Res 7: 119-133.

Kwon TW (2000) Soybean in the 21* century. Korea Soybean
Digest 17: 1-4.

Lee YH (2003) Effect of soybean milk residues powder on
bread quality and characteristics. MS Thesis Hannam
University, Deajeon. pp 42-47.

Lee YW (2009) Quality characteristics of Jeungpyun accor-
ding to the levels of soymilk yogurt. MS Thesis Kyunggi
University, Suwon. pp 61-63.

Oh C (2000) Sensory properties and viscosity of bechamel
sauce by cooking methods and ratio of raw materials.
Korean J Food & Nutr 13: 300-307.

Park KB (2011) Quality and sensory characteristics of be-
chamel sauce with various amounts of chungkukjang po-
wder. MS Thesis Kyung Hee University, Seoul. pp 37-41.

Pyun JW (2002) Conformation of soymilk protein treated by
protease. Korean J Food & Nutr 15: 331-336.

Youn 1J (2009) Study on preparation and quality of soy milk
pudding. MS Thesis Sejong University, Seoul. pp 49-56.

A 20123 9¢ 10¥
H24A4: 20133 19 159
) e 20139 29 19¢



