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Abstract

An investigation was carried out to elucidate the effects of type of ginseng, concentration of ginseng, and
type of coagulants on the physical and sensory properties of soybean curd. The textural properties of soybean
curd were not influenced by the type of ginseng. Soybean curd coagulated with glucono-delta-lactone (GDL)
showed a greater hardness than that coagulated with other coagulants, whereas the former produced a lesser
springiness than the latter. The L-value was proportionally reduced by the increase of ginseng level and soy-
bean curd coagulated with CaCl, showed the lowest L value. All the curd products prepared with ginseng had
a pale yellow color. In the sensory properties, springiness and beany taste of soybean curd linearly decreased
as the concentration of ginseng was increased. The concentration of ginseng to improve the acceptability of
ginseng soybean curd as determined by the physical and sensory evaluation, was less than 0.25%. The most

acceptable ginseng soybean curd was the one coagulated with MgCl,.

Soybean curd prepared with GDL had

the lowest acceptability because of its sour taste and textural properties.
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| Whole soybean (300 g) |

| Soaking (3 / of water, 20°C, 12 hr) —I

Supernatant (Discard)

Grinding (with colloid mill for 5 min,
addition of water<l( times>)

| Cooking (at 100°C for 10 min) ’

| Filtration (filter pressing) I

Residue (Discard)

Soy Milk (addition of ginseng, 0%,
0.25% or 0.50%, powder or extract)

Coagulation (1% MgCl,, CaCl;
or GDL, at 90°C for 20 min)

Moulding (15%15%x 8 cm at 20 g/em’
for 30 min)

Whey (Discard)

‘ Soaking and Cooling l

| Soybean Curd l

Fig. 1. The procedure for preparation of soybean
curd containing ginseng

7+ 89.2, 0.921, 0.780] <1 c}.



FHeo =3
el ik Ak EES el o
4, GDL A2 247 A2 Fro] zxws)
otur] s Had 2475 A

HA, 24, A, A, A4 52 24 s
= Table 13} Zcf. olabRo] A= 713k L4
2] Ffoll whe} xol g Hdowl, GDLF¥7} 71 ¢
Sl i ohee sk, dsrtadle R $ol
et H7]Ate]l GDLZ A 23 F4%-2 A s} 2459
AL bl SaAl Rk 2 33 1.2 Y

L5ef o] whedsledct. b9 ¥ A4S GDL F57} 7}
# A el 4l 5% 934 GDL FR7) At
ot ovlgd S AR AR Fano) 9 1.3
o ubabe A K¥pelzicky woudh v} gl R
[ 7;5]/!49] ﬂ o OLADLXC-]7}— t:ll—hﬂq. 14/].31:0]] [r,]—a E/JI
slon), Sara|zbell &= fojAlo] 91
%] GDL 74-2] 7Adel 7k w9k, ohg-& o3t
T, A3t T4 S0l rh(p<0.001). 1A

8 O]M

A
rJ
olf

2] 2 967

o YL SAG AL B} Aojekel @
o 24 Aol dedort HAHe $uAe o)
2R E, V7R 712 FHlR 025% A

b AR Aew »Mkk#u% (p<0.05), QA&
ok Qlak bkl 0.5%<1 37}
gk o vhepgr}. Fy-o) 47

4 M 40 o
)
fu
24_1‘
N
)
<t

1=

SIAER AL FHE A2 F T 4
=5 543 B3h= Table 29} 3} Lk QA7)
ol F/HE4E wWolz] o (p<0.001) Fsbdg o
A F3F 51} A e ghe el o} glake]
7Pl ahe Aoli= k. aghe A 7IeFe)
Vg w3 s vehda, 94 diigaes
1 7b b 3 3he dehedek(p<0.001).
7} el lefx] a4k w2 Fejz 4
A% gho] UbAl vhebidr}. bghe 4t

O[N )

2

o & 4

L
>
A

i
S
_&0_ o -1rr.

h=]
o
x5

0 r

N
-

Table 1. Comparison of textural properities of ginseng soybean curd prepared with various coagulants

Textural properties of soybean curd"

Source of variation

Hard (g) Spring Gum Cohes Adhes Chew
Types of ginseng
Powder 641.68 0.95 431.54 0.66 -16.18 407.23
Extract 650.76 0.94 433.56 34.52 -10.55 409.50
LSD 40.18 0.011 29.77 70.40 8.10 25.66
F values 0.22 0.47 0.02 1.00 2.09 0.03
Concentration
0% 657.17 0.94 442.00 0.67 -13.69 417.67
0.25% 633.47 0.95 423.37 51.44 -10.50 396.30
0.50% 648.02 (.95 432.27 0.66 -15.92 411.12
LSD 49.219 0.014 36.469 86.23 9.928 31.43
F values 0.51 0.75 0.56 1.00 0.65 1.05
Types of coagulant
MgCl, 501.05° 097 306.87° 51.39 -19.65" 296.67°
CaCl, 668.40" 0.97 468.92 0.70 -13.95% 452.73"
GDL 769.208 0.92° 521.87" 0.68 -6.501° 475.69"
LSD 49.217 0.014 36.469 86.23 9.928 31.43
F values 65.51%%*Y 38.16%** 81.61%** 1.00 3.82* 83.08***
Replication
1 638.65 0.94 429.97 34.52 -15.93 403.64
2 653.78 0.95 435.14 0.66 -10.81 413.09
LSD 40.18 0.011 29.77 70.40 8.10 25.66
F values 0.61 3.03 0.13 1.00 1.72 0.59

“Hard; hardness, Spring; springiness, Gum; gumminess, Cohes; cohesiveness, Adhes; adhesiveness, Chew; chewiness
“Mean scores in column within variable followed by the same letter are not significantly different at the p<0.05 level using least
significant difference (LSD) test
Mxxxwxx: Significantly different at p<0.05, p<0.01, p<0.001 in ANOVA test
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Table 2. Comparison of color properities of ginseng & A7l Rl = fo)Ad zlelrt yEhR] ek
soybean curd prepared with various coagulants o} tlaE ek 408 fo]rl 1iehdri(p<0.001).
- ha |
Color properties of soybean curd ol abo] 2] sluk = a
Source of variation L a b ) U_"] 7Pl w2 Aol SladARE Fara el
(Lightness) (Redness) (Yellowness) = Ael7k g9l 2w GDLZ Az 537t 7P o
Types of ginseng bgk& "]’E}‘/H ‘3\1‘:]' AA| g7 Al gleiA] 2t %-37—2“
Powder 81.77 1.63" 12.62 W Az H71o] alAbajo]of i § ,WQ] 9lA] 5]
Extract 81.23 2.02 12.64
LSD 0.582 0.204 0.134 Al % %X]”* el *“47}3“11 up2 Aol {22 A
F values 3.78 1578+ 0.07 ol7} Al E AL Lu SO S o]&b‘}— A= A
Concentration
0% 83.93° 153 11.97" Zol A FpmA upR A Juls wuiA of
0.25% 80.97" 1.82 12.93° ZF k@S Y= T8t 71 Zoba sl dab
0.50% 79.61° 212 13.00° . o]} TH elel WEl 2| o] ¥
LSD 0.713 0.250 0.164 7 Qlak e elel wshe 2vid sl ne) 4
F values 82.86%%*  1232%**  106.83*** Aol FEs)of 3 A2}t A=t
Types of coagulant
MgCl, 83.22° 237 12.74" ol aliot
CaCl, 80.22° 1.40° 13.14° T A
GDL 81.07° 1.70° 12.01° A=AALE B SH 7o) Holi= xjolE- otelr 7
LSD 0713 0250 0.164 o ehs Sol T © el S o]
Fuvales  40.66*** 3439%* 10632+ Hal LSDAAE AT A3AE Table 3o 2efsiaint.
Replication olAbd 7} widHef wE TRl EXo Huldoeg
1 81.40 1.92 12.59 o gl x|k MAke] glolA] olAbimie
2 81.60 1.73 12.67 17h gladxt Aafell slofa olabed s A7
LSD 0.582 0.204 0.134 27 Ay|ag Arigk Ao i ke BoiFgl
Evalues 051 __ 360 126 o APl QAREY-e] WA S4el 7Y =
1) - Lt .
Mean scores in column within variable followed by the A o3sre w)om, Aukd 7 Ewi QlAba ek}

same letter are not significantly different at the p<0.05 level
using least significant difference (LSD) test uk .
Dx xxxxk: Sionificantly different at p<0.05, p<0.01, p<0 2 aldlg A =15

, : A3, 0l - 2} 7} Z7kg)oew], vk eled Ay F
001 in ANOVA test S sk At S7hen o

Table 3. Analysis of variance, mean intensity and LSD values for sensory evaluation of soybean curds containing
ginseng

Sensory characteristics

Source of variation

Color Hard Spring Beany Gins Accept
Types of ginseng
Powder 5.367*" 5.450 4.733 3.778 5.311 4.772
Extract 4.911" 5272 4.489 3.467 5.439 4,661
LSD 0.278 0.311 0.312 0.355 0.327 0.302
F values 10.41%* 1.27 2.37 2.96 0.59 0.52
Concentration
0% 6.742° 5.125" 5.275° 4.133° 3.800° 5.525°
0.25% 4.775" 5.533° 4.267" 3.433" 5.725° 4633
0.50% 3.900° 5.425" 4.292" 3.300° 6.600° 3.992°
LSD 0.340 0.381 0.383 0.435 0.400 0.370
F values 141.7*** 239 17.49*** 8.18%** 99.28%** 33.58%**
Types of coagulant
MgCl, 5.100 5.292 4.975° 3.442 5.867 5.133°
CaCl, 5.308 5.542 5.125* 3.792 6.050° 4.942°
GDL 5.008 5.250 3,733 3.633 4.208" 4075"
LSD 0.340 0.381 0.383 0.435 0.400 0.370
F values 1.58 1.33 30.86*%** 1.25 49.80*** 18.01***
Replication
1 5.183 5.350 4.561 3.678 5.494 4.650
2 5.094 5372 4.661 3.567 5.256 4.783
LSD 0.278 0.311 0.312 0.355 0.327 0.302
F values 0.40 0.02 0.40 0.38 2.07 0.75

“Mean scores in column within variable followed by the same letter are not significantly different at the p<0.05 level using least
51gn1ﬁcant difference (LSD) test
Dx wx xx#: Gignificantly different at p<0.05, p<0.01, p<0.001 in ANOVA test
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