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Abstract

An agar-gel added soy beverage was developed. Optimum processing conditions for preparation of agar-gel were

1.5% agar with 0.1-0.2% sodium chioride and 0.1% glucomannan. And optimum manufacture conditions for soy juice
were 10% solid seasoned with 3% sugar and 0.1-0.2% salt. The result of sensory evaluation revealed that overall
acceptability of soy beverage with 10% solid seasoned with 3% sugar and 0.1-0.2% salt and agar-gel made with 1.5%
agar, 0.2% sodium chloride and 0.1% glucomannan exceeded other groups of samples.
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Fig. 1. Flow sheet for the processing of soy beverage.
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Table 1. Operating conditions for texture profile analysis

Instrument (model) SUN Scientific Co., LTD.
(Japan. CR-100D)
Mode 4
Sample size 5 mm x40 mm X3 mm(W XL XH)

50%
60 mm/min

Deformation
Crosshead speed
Chart speed
Load range
Number of bits

60 mm/min
10 kg
1 bits
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Table 2. Operating conditions for viscosity analysis 20 of nE
Instrument Brookfield digital viscometer oo
(Model DV-I, Brookfield Co.) Fre M=
Spindle No. 5C4-31 S-2ol AFRA FHY HGI AlgH /‘44 AL
Shear Rate (sec”) (132N, N=RPM g #9e] 497 glucomannand] B7FL De)sie]
Spindle dimensions eae ZA3 < o
Diameter 10.18 mm e4< FAT IS Table 39 et dAHo =
Side Length 2540 mm Ao ALEFo] FHEFE A, SHA4, ¢4 2 A4
Chamber dimensions So] = Jveyon, A9 Al ooz ATy =
g;r?;ter ézgg ;12 o}% 1, glucomannan®] A7lol & 8373, &€ A, AA
Sample temperatuer 25T ol e ¢ & ATk FH 1L0%E FA7HE BE
Sample volume 10 mL AE, $04, 924 B A4 5o BA dE 4R B
Rotational speed MIN : 50, MAX :100 RPM Ao mol3 B 20%S WS AL 53 AT A4
Table 3. Effect of NaCl and glucomannan on texture profile of agar-gel
Sample(%) Adhesiveness Hardness Cohesiveness ~ Springness ~ Gumminess
Agar  NaCl G" (mm) g/ cr) (g/ c) (g/ cr) (g/ cni)
0 0 -37.66 657.37 8.27 8.30 2253
0 -36.00 668.24 1097 12.06 2438
0.1 0.1 -45.66 664.64 17.06 14.64 16.30
0.2 -35.00 759.39 15.56 16.18 23.80
10 0 -38.66 727.97 14.71 12.61 2222
0.2 0.1 -42.00 840.37 15.12 14.86 23.75
02 -49.00 835.26 14.83 14.60 22.86
0 -44.66 746.74 13.96 13.93 20.99
0.3 0.1 -42.33 850.28 16.10 16.68 24.07
02 -37.33 944.71 16.82 17.25 2453
0 0 -60.33 1083.20 20.71 20.74 40.30
0 -37.66 1228.14 21.60 20.59 4111
0.1 0.1 -52.33 1251.33 2225 2333 4555
0.2 -48.33 1270.28 25.16 26.47 3171
15 0 -38.33 1241.50 2230 23.18 50.04
0.2 0.1 -49.00 1281.34 2264 23.52 4546
0.2 -49.00 1287.64 2441 26.59 50.79
0 -48.66 1233.73 25.27 27.19 45.66
0.3 0.1 -48.60 1411.77 2732 25.35 49.68
0.2 -54.66 1486.79 26.26 21.61 50.66
0 0 -84.00 1583.02 30.18 4041 44.04
0 . -89.66 1655.61 35.70 39.62 75.84
0.1 0.1 -48.66 1624.04 37.22 4242 72.87
0.2 -58.66 1732.27 37.76 45.06 68.14
20 0 -135.00 2287.33 27.64 35.77 74.59
0.2 0.1 -58.33 1902.41 30.29 39.87 79.91
0.2 -98.33 2090.05 30.93 4483 87.80
0 -78.66 1827.69 35.35 37.48 80.10
0.3 0.1 -55.66 1674.31 34.02 40.62 81.23
0.2 -30.00 1676.98 3345 4249 80.38
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Table 4. Effect of NaCl and glucomannan on texture profile of agar-gel after sterilization
Sample(%) Adhesiveness Hardness Cohesiveness Springness  Gumminess
Agar NaCl GY (mm) (8/ cri) (g/ cr) (g/ ) (g/ cr)
0 0 -30.11 7064.18 0 0 0
0 -89.54 754.14 0 0 0
0.1 0.1 -59.14 837.81 2.58 8.85 19.36
02 -49.43 850.33 3.50 10.37 20.78
0 -79.00 775.52 0 0 0
1.0 0.2 0.1 -58.14 871.79 2.72 402 13.79
02 -49.00 861.53 3.31 483 19.29
0 -59.67 778.19 0 0 0
0.3 0.1 -20.00 810.38 2.00 3.33 7.69
0.2 -29.13 914.81 121 444 20.07
0 0 -49.01 1186.24 537 10.51 20.00
0 -89.52 1043.82 248 10.97 21.10
0.1 0.1 -69.20 1226.19 480 11.26 26.13
0.2 -59.31 1360.19 2.55 19.04 28.70
0 -89.00 1113.88 5.67 10.23 2017
15 0.2 0.1 -37.15 1391.02 7.07 10.78 20.86
0.2 -49.33 1374.41 5.44 12.67 28.58
0 -89.53 127457 8.10 7.44 2558
0.3 0.1 -29.37 1497.61 421 18.18 30.86
0.2 -29.12 138271 3.27 16.04 32.71
0 0 -89.00 1383.67 3.72 14.68 30.02
0 -56.51 1313.93 2.36 2.38 31.71
0.1 0.1 -39.22 161143 5.58 18.68 53.64
0.2 -19.67 1686.55 3.90 23.86 55.03
0 -49.23 1863.25 441 16.80 46.59
20 0.2 01 -38.14 1507.32 292 17.58 4816
0.2 -27.53 1807.74 413 23.00 66.99
0 -79.21 1997.83 432 24.67 79.87
0.3 0.1 -69.00 1945.43 2.83 2278 55.51
0.2 -59.37 1596.07 2.69 18.82 4176
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Table 5. Effect of solid content on color of soy juice
Solid (%) 5% 10% 15%
Sugar (%) 0 1 3 5 0 1 3 5 0 1 3 5
Lvalue 2457 2568 2637  26.09 421 4.64 494 531 271 275 3.03 3.30
+003 +003 *005 +004 006 +£001 007 £003 =002 005 =001 =003
avalue 0.15 0.09 0.32 0.37 489 489 5.08 495 436 440 4.49 4.70
002 +003 +003 =£003 +011 +005 =+010 *006  *+025 =010 =£015 =005
bovalue 1376 1394 1395 14.08 6.75 7.38 777 839 4.38 451 498 523
002 002 +004 006 £007 £007 +006 +011  *+016 =010 =+003 =001
Data : mean+S.D.
oA HERH AT AF &S] Fol BolAFF Lvaluert Sob A= FFo] gledl o] L Baetr] 913 Arjgz 2
AgdHee ¢ 5 A, DYE BolASE AAE  Age] A4 BE TE UE WS Table 0] e}
£ Uehlt avalues F713tn FH=E dehlle Wit 23E 5%, 10%, 15% F7HF BT A9 FE7}
bvalues We e BT 1¥E o 242 Qd ¥ Fobdel 43 Au Asdt RO YER g4
29 HE ALE HYe] A AT A wrd b n¥E Fo 2R I T2 H=de 49 v
2 dre Wz ¥u H3d FE Fobdd me  § wdozA 23T 5 Uk AR vey
L-value, a-value @ b-value 25 Z7}3}+= Aoz Jehy
A8H LT ol B4z AV AR waE dge ap T BM
goz ANBL ¢ 4 Adn B, 49 R glucomamnans] Fmol ME £ #
S ST NYE GO B2 B P} go) O AAE Table7el, Izin 253 549 3 49
o = We FEEY B5HA e Table 89 et
Table 6. Effect of sugar on viscosity of soy juice Wat. dA $2e deaA Aot 3 15%¢) 44
Sugar(%) 02% 2 glucomannan 01% % #H7late vE $27} 94,
Solid(%) 0 1 3 > A, 227 2 SR GEIA 7MY B WHE A0
5 711018 1091014 121%025 145+0.11 o, o2 e 3 15%0 49 02% 2 glucomannan
10 101010 122+026 1591057 207030  02% H7h7 ¢k &4 15%0) 4 01% 3 glucomannan
15 2031096 224+036 21.7+0.70 27.1£0.35 02% W7k 7ol 2 BAL Ak 2ARL T 15%
Data : mean*S.D. o 44 0.1%9} 0.2%, glucomannan 0.1%9} 02% % A7}
Table 7. Sensory evaluations of agar-gel
Sample Appearance Color Texture accz;)/te:;ﬂity
Agar 1.5%+NaCl 0.1%+glucomannan 0.1% 62X05 6.0£0.1 63x07 59+0.3Y
Agar 1.5%+NaCl 0.1%+glucomannan 0.2% 62107 6.0£08 64105 62+06
Agar 1.5%+NaCl 0.2%+glucomannan 0.1% 6.6x05 66705 64106 65105
Agar 1.5%+NaCl 0.2%+glucomannan 0.2% 65104 64106 62103 63104
Agar 2.0%+NaCl 0.1%+glucomannan 0.1% 60104 59+0.2 61105 54401
Agar 2.0%+NaCl 0.1%+glucomannan 0.2% 42%06 46*05 52+04 45105

M ~7 scale : 7, very acceptable; 1, very unacceptable
Data : mean+SD.
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Table 8. Sensory evaluations of soy beverage
Sample  Appearance Color Smell Sweetness Salt taste Texture Overan.
acceptability

a" 35401 37+05 40+07 30104 36102 37404 381057
b 34103 39+03 3.710.6 41101 40+05 3.8+0.7 40+03
C 4.0*02 46304 42+0.7 52403 51+04 46101 48+0.2
d 42+0.7 47104 45103 50104 49101 55101 50101
e 56105 49+0.1 50%0.7 5.6*0.7 54+0.1 55+0.7 54107
f 58+0.2 50108 54104 54+0.1 57104 6.010.1 6204
g 68102 6.7+0.1 67104 6.8+0.1 65103 67107 6.710.2
h 6.7+0.1 6.7£0.5 68102 66104 6.7+0.7 6.6+0.2 6.7+t04
i 65105 58104 60105 58103 60104 57107 62101
j 64107 66107 63107 58+t04 60102 6.2+04 64105
k 66101 65104 64102 6.01+0.1 64107 64101 6.610.2
1 6.71t05 6.6%0.7 68101 6.610.7 6.6+0.2 68104 66103

Ya: solid 5% +sugar 1% +salt 0.1%, b: solid 5% +sugar 1% +salt 0.2%, c: solid 5% +sugar 3% +salt 0.1%, d: solid 5% +sugar
3% +salt 0.2%, e: solid 10% +sugar 1% +salt 0.1%, f: solid 10% +sugar 1% +salt 0.2%, g: solid 10% +sugar 3% +salt 0.1%, h:
solid 10% +sugar 3% +salt 02%, 1: solid 15% +sugar 1% +salt 0.1%, j: solid 15% +sugar 1% +salt 0.2%, k: solid 15% +sugar

3% tsalt 0.1%, 1: solid 15% +sugar 3% +salt 0.2%
M ~7 scale : 7, very acceptable; 1, very unacceptable
Data : mean*S.D.
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