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The Physicochemical Characteristics of Silk-tofu Added with Medicinal Herb Powder

Ji-Suk Lim' and Eun-Ja Cho
Dept. of Food & Nutrition, Sungshin Womens University, Seoul 136-742, Korea

Abstract

The effect of medicinal herb powder addition on the physicochemical characteristics of silk-tofu was investigated. Moisture
content of silk-tofu decreased during the storage. The pH value of silk-tofu decreased a little until 2 days' storage, and then
increased rapidly. The chromaticity of L value decreased for all silk-tofu during the storage. The a value increased a little
at initial storage, and then tended to decrease, while b values increased significantly during storage. The contents of free
amino acid were 4 times higher in silk-tofu than those in market tofu. Hardness, guamminess and chewiness of all silk-tofu
increased rapidly during storage. Cohesiveness values decreased a little at initial storage, and then kept to increase upon
storage. Generally, the total plate counts of bacteria of all silk-tofu increased during storage, and those of silk tofu with added
medicinal herb powder were shown to be significantly lower than those in control. In sensory evaluation, color, structure,
softness and overall acceptability of silk tofu with added dangui powder(dang-T) and control(con-T) were about to be high,
and nutty taste and flavor of control silk-tofu was the highest in score.
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Fig. 1. Flow chart of silk-tofu process of manufacture with medicinal herb powders.
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Table 1. HPLC conditions for free amino acid analysis
in silk-tofu

: Gilson HPLC SYSTEM

Fluorsence Detector

Apparatus

Detector :
excitation 332nm
emission 445nm

Analysis Method : OPA

Column : Bondapak C18 (Waters, USA)

1.5 mL/min

Eluent A NaHPO, - 12H0O 50mM :
3H0 50 mM = 1:1
4% Tetrahydrofuran

Eluent B CH;OH : DIW : CH;CN = 450:450 :100

: 10 L

Integration time 35.00min

Peak width 0.20 min

Peak sensitivity 2.0%

Minimum area 10000

Flow rate :

Eluent : CH;COONa -

Inject volume




94 A% - 2}

Aol BARAE S UAI5e] ol Hlos MBS 24
—zs}oq 75E 248 sgon, Hesre ZJL %09, 14,

2, 4900 F5HAE stvh Azl dsle] 7 BES 97
‘%’..39& ENSGOR, 14 oFF vk, 538 BE, 93
& ‘ol F ehich

9) EAIEY
Z} 239 A= SAS(Statistics Analytical System, USA)
A&t P>0.05 FEA FAHEA(ANOVAYS: A AIgH
, Duncan's Multiple Range Testol] ¢]3led Al & 7te] -9l A
stk

wo or wfn

3PS SE%RLH, B WA ANE YR FEY
2o 7z}t 92, 103%, ©HAL 195, 14.0% A 20,

1.3%, 3
%z W7} %

B2 8.8, 5.7%°]|UtHTable 2),
o] ?EE FH7F FR7F 14°Brix, 3 A
7HF-R 13°Brix, ANz HA7HEfE 12°Brix3th

2™ W

—FJ}—r A7h vigRRe A710e 0 FedE
e Fig. 29} 23tk

A871zke) Aokl wet 28 4
Badhe AU, AXx AF #-E—J F AR
A Aelzt giflovt, A% 8ddle BA A7 v
(dang-T)9] 30| 67.2%, A% H7} DT (sin-T)7}t
622%Z Frld #ol7} AT

Kim et al(2003)2 EHFFE Hx|gof o] A& A st
S W T FEEFE IAFTL FHE ol w2

Kobrlob R ESEHE

—a—con-T
~—— dang-T
—A—gin-T

2
storage days

Fig. 2. Changes in moisture contents of silk tofu manufa-
ctured with dangui and sinsuncho powders during storage.
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Table 2. Composition of soybean, dangui and sinsuncho powder

Composition Contents (g/100g)
Samples Moisture Crude protein Crude lipid Crude ash
Soybean 9.7+12° 36.2+0.1° 17.8+0.7° 5.6+0.1*
Dangui powder'"” 92+1.1° 19.5+0.2° 2.0£0.1° 8.8+0.0°
Sinsuncho powder” 103+1.3" 14.040.1° 1.340.0° 57+0.0°
p - value < 0.001 < 0.001 < 0.001 < 0.01

. value with the same letter are not significantly different.

o, Angelica gigas.
o ; Angelica keiskei.
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Fig. 3. Changes in pH of silk tofu manufactured with
dangui and sinsuncho powders during storage.
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Table 3. Changes of Hunter's color value (L, a, b) of silk tofu manufactured with dangui and sinsuncho powders during

storage
Hunter's torage days
color value m 0 2 4 8
Con-T 81.98" 81.74° 79.61° 77.11° 76.78°
L Dang-T 73.16° 70.92° 65.95" 64.31° 64.44°
Sin-T 61.19° 62.62° 56.48° 58.64° 50.26°
p - value < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Con-T 1.13* 1.66" 3.15° 3.57° 1.55°
a Dang-T - 7.81° - 7.40° - 6.96° - 6.60° - 6.87°
Sin-T - 7.40" - 6.78° - 5.09° - 5.80° - 729
p - value < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
Con-T 13.63" 13.80° 15.86° 17.08° 18.85°
b Dang-T 20.93 21.61° 21.65° 22.92° 26.34°
Sin-T 21.63° 22.49° 23.55° 23.60° 30.36"
p - value 0.0014 < 0.001 0.0028 0.0004 0.0006

L value ; Lightness (white + 100 < 0 black).
a value ; Redness (Red + 100 < 0 — —80 Green).
b value ; Yellowness (Yellow +70 < 0 — —80 Blue).

¢ - value with the same letter are not significantly different.
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Val 0.02 0.04 0.01 0.00 Aol AR W, A% 8L 4010 CFU/ mL2
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Table 5. Changes in textural characteristics of silk tofu manufactured with dangui and sinsuncho powders during storage

Storage

Samples days Hardness Springiness Cohesiveness Gumminess Chewiness
0 14678t 8.98° 0.87+ 0.03° 0.56% 0.02% 8530+ 8.83° 7143+ 9.93°
1 1318.861 52.82° 0.88 0.03% 0.50f 0.08° 641.71% 45.04° 566.48% 38.40°
Con-T 2 1824.77+ 59.29° 0.83+ 0.03° 0.54% 0.05% 1040.64+ 46.95° 856.14+ 55.18°
4 2833.32t 13.25° 0.88t 0.06" 0.59% 0.06° 1502.16 37.43°  1320.97+ 46.33"
8 3749.09t 59.69° 0.90% 0.03* 0.63t 0.07° 2346.49* 51.48°  2109.71% 77.27°
p - value < 0.001 0.0013 0.004 < 0.001 < 0.001
0 123.94t 4.70° 0.88+ 0.01 0.52t 0.05° 65.40t 7.87° 5751 6.52°
1 486.50% 18.40" 0.89% 0.05 0.47% 0.06° 229.93% 29,20 205.36t 13.01¢
Dang-T 2 1757.53t 81.23° 0.88+ 0.05 0.37t 0.07° 648.33t 54.44° 564.84% 50.06°
4 2788.29+ 55.88° 0.87% 0.06 0.54+ 0.07° 1144.93+ 74.60° 901.04+ 89.90°
8 3421.93t 70.03" 0.88% 0.01 T 0.57t 0.13° 1271.94t 87.18°  1120.25+ 110.35°
p - value < 0.001 0.8324 < 0.001 < 0.001 < 0.001
0 97.79+ 6.95° 0.85+ 0.01° 0.43+ 0.03° 4202t 5.60° 3569t 5.29°
1 731.13% 37.99° 0.83t 0.05° 0.291 0.06° 206.61t 39.20° 9531+ 13.01¢
Sin-T 2 1640.59 76.65° 0.86 0.06* 0.33% 0.06° 537.31% 74.20° 371.10 45.52°
4 1838.21% 75.00° 0.83t 0.04° 0.47t 0.08° 822.18 20.99° 597.931 84.65°
8 3352.71t 91.58"° 0.80t 0.02° 0.52t 0.01° 174851 108.78°  1402.62% 70.66°
p - value < 0.001 0.0003 < 0.001 < 0.001 < 0.001

bede . value with the same letter are not significantly different.

Table 6. Sensory evaluation of silk tofu manufactured with dangui and sinsuncho powders during storage

SS:)I;:;S Color Structure I::;itg Flavor Softness Aftertaste Overall
0 678156  6.56+1.88°  6.11%1.54 5781244 6441194 544+181  6.78%1.30°
o 1 578+120%¢  467t1.58°  5.89+2.15 5441256  544+1.74° 633+158  5.78+130™
2 6.1111.36"  522+1.86™  533+t141 5007187 511+1.17°  6.11+136  522%1.72™
4 511£1.27%%  4.44+2.88° 578+1.56  5.22%2.11 4.00+1.50° 5.89+1.62  5.11x1.36™
0 7.67+£1.32° 7.67+0.87° 5004212 5671245 7441194  478%277  6.78=1.99"
DangT 1 6.8912.15®  7.67+132° 489+1.69  522%1.99 7224148 4891237  644%1.74%
2 7.11£1.05° 556151  4.56+1.67  522+1.39 544+174" 500200 5331200
4 6.1151.62™  4.11+2.03° 422+1.72  5.00%1.50 5331200 5.89+247  4.78+1.86™
0 4801232  611£1.62™ 456142  522+1.72 744+1.13° 4671180  6.00+1.73%
ST 1 3334265 4674250  5.00:1.87 47811438 6221139% 5444224 4227186
4.00+1.80%  4.44+2.13° 433+1.73  3.56%1.81 544%1.01°  622+2.17  322+139°
4 4445240 467:224°  522%217  411£127 500£1.50 6561201  3.11+1.90°
F-value 5.16 3.82 1.51 1.17 4.70 133 6.65

Mean based on the sensory evaluation on 10 panels (significant p<0.05).

*¢ means Duncan's multiple range test for samples.
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