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Abstract

The purpose of this research was to develop the apple dressing sauce added pine mushroom (Tricholoma matsutake
Sing.) and chitosan which has excellent functionality and scent. An apple dressing sauce with pine added to it
was manufactured and tested for sensuality and also for quality changes during storage. The sensory test of the
sauces added pine mushroom, the apple dressing sauce added pine mushroom and the apple dressing added pine
mushroom and chitosan scored high points. The chromaticity of the apple dressing sauce with pine mushroom
compared to the pine didn't show much difference in the L, a b values and also in the sauces added pine and
chitosan, the apple dressing showed less change. At 4C and 25, the viscosity of the sauces with pine mushroom
showed a small increase in all samples as the storage duration went on. At 4C, a continuous decrease of the
pH was seen in all of the apple dressing sauce added with pine mushroom on storages and from 30 days the
pH seemed to start increasing slightly. During storage, the titratable acidity in all samples of the apple dressing
with pine mushroom at 4°C and 25°C seemed to some what increase as the term went on but there was no significant
differences to the acidity. At 4°C, the total viable cells in the apple dressing with pine mushroom showed 1.7
x 10° CFU/g which was the lowest in the beginning of storage period but as the storage period grew longer the
total viable cells increased in all of the samples.
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Fig. 1. Sensory characteristics of apple dressing sauces.
APD(®) ; apple dressing, CAD(—®-) ; apple dressing added with chitosan, SAD(-4-);

apple dressing added with pine mushroom, SCA(=-) : apple dressing added with pine
mushroom and chitosan.
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Table 1. Changes in the Hunter color value of apple dressing sauces during storage at 4°C

Periods of storage (days)

Treatments Color
0 7 15 30 45 60
L 59.59+0.73 59.19£1.33 56.38+0.31 55.91£1.30 56.52+2.53 54.75£1.27
APD a -1.54+0.30 -1.49+0.24 -1.52+0.17 -1.63+0.14 -1.76+0.08 -1.65+0.06
b 21.22+0.37 19.650.55 18.1620.21 18.82+0.16 17.64+0.98 19.01+0.66
L 52.100.79 56.08+0.95 52.99+1.46 52.11£0.29 54.03£1.87 48.29+1.37
CAD a 0.4240.17 0.78+0.06 0.500.29 0.86+0.60 1.37£0.20 1.67£0.17
b 18.670.27 20.25+0.96 18.16+0.87 17.8440.13 19.06£1.13 17.84%0.87
L 55.95+1.98 58.71£0.83 56.68+0.26 53.94£1.12 5721+1.13 52.20+1.23
SAD a -1.05+0.77 -1.14£0.08 -0.79+0.30 -0.20£0.66 -0.84+0.67 -1.10£0.27
b 19.16£1.18 20.42+0.54 17.87+0.73 17.57+0.51 19.80£1.76 18.08+0.81
L 52.83£1.24 55.46£1.05 54.35+0.39 55.03£1.54 54.07£1.54 51.13£0.28
SCA a 0.94+0.76 0.24+0.18 0.37£0.61 0.52+0.18 0.45+0.27 0.54+0.20
b 17.230.67 18.77£0.77 18.70£0.55 19.19£0.60 18.44+0.74 18.28+0.42

*APD, CAD, SAD, SCA : Refer to the legend in Fig. 1.

Table 2. Changes in the Hunter color value of apple dressing sauces during storage at 25C

Periods of storage (days)

Treatments Color
0 7 15 30 45 60
L 59.59+0.73 56.15+0.38 57.53+1.04 56.74+2.64 53.98+0.39 54.93+1.38
APD a -1.54+0.30 -1.3740.10 -1.29+0.19 -0.88+0.30 -1.25%0.10 -0.60£0.23
b 21.22+0.37 18.7310.19 18.1440.88 18.06+1.45 16.05£0.23 16.78+1.01
L 52.10+0.79 51.72+0.09 50.31+0.87 48.60£0.36 49.54+ 0.71 48.38+0.44
CAD a 0.4210.17 1.40£0.15 1.84£0.09 1.75£0.04 2.06% 0.13 2.4240.09
b 18.6740.27 18.04£0.33 17.4040.54 16.7040.13 16.61= 0.24 15.9440.31
L 55.95+1.98 54.55+1.84 53.82+2.20 55.98+2.76 56.20+0.61 53.91+0.61
SAD a -1.05+0.77 0.52+1.79 -0.56+0.30 -0.25+0.38 0.12+0.26 0.73+0.11
b 19.1611.18 17.25£1.15 17.1440.60 18.15£1.30 17.8740.33 16.56+0.38
L 52.83+1.24 53.95+1.04 52.88+0.14 53.07+1.14 51.15+1.43 51.37+0.75
SCA a 0.94+0.76 0.81+0.06 0.94+0.13 1.67+021 1.85+0.59 2.1610.29
b 17.2340.67 18.0240.51 17.5240.09 18.5610.72 16.6040.52 16.2740.51
*APD, CAD, SAD, SCA : Refer to the legend in Fig. 1.
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Table 3. Changes in the viscosity (cP) of apple dressing sauces during storage

Periods of storage (days)

Treatments
0 7 15 30 45 60
APD 28.142.34 30.3416.24 31.07+1.93 40.9319.62 47.83+2.89 53.13£7.39
i CAD 24324227 25.2745.13 27.07£1.60 32.1046.18 32.3043.56 36.27+3.35
SAD 40.52+2.91 42252.73 44.40+6.46 49.40+2.55 49.37£1.91 50.23£6.91
SCA 30.17£2.82 34314441 36.87+6.60 31.87+0.98 40.63£1.12 57.73+4.28
APD 28.142.34 27974221 33.1742.44 39.1742.64 52.73+3.42 59.20£7.13
25 CAD 24324227 28.0743.14 33.97+1.39 52.70£3.60 56.27+1.47 55.87£1.17
SAD 40.52+2.91 41.62%1.27 41.27£3.94 48.13£2.82 55.00+0.54 56.67£5.32
SCA 30.17£2.82 32.35£1.15 35.00£0.54 38.57+0.36 45.00+2.55 5397£1.17

"APD, CAD, SAD, SCA : Refer to the legend in Fig. 1.
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Table 4. Changes in the pH of apple dressing sauces during
storage

Periods of storage (days)
7 15 30 45 60
APD 398 38 3n 383 441 451
CAD 472 445 442 431 4.46 448

Treatments

4T
SAD 386 372 3.67 3.80 4.04 4.66
SCA 424 4.13 4.10 417 442 447
APD 398 349 353 3n 3.80 3.56
5 CAD 472 4.36 4.39 394 421 434
25C

SAD 3.86 3.63 3.67 3.77 4.18 358
SCA 424 4.09 4.16 4.15 425 4.09
*APD, CAD, SAD, SCA : Refer to the legend in Fig. 1.
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Table 5. Changes in the titratable acidity of apple dressing sauces
during storage

(%)

Periods of storage (days)

Treatment
0 7 15 30 45 60

APD 0.12£0.00 0.14£0.00 0.15+0.00 0.16+0.00 0.14£0.06 0.17£0.01
. CAD 0.10£0.12 0.13£0.00 0.14+0.00 0.15£0.06 0.1320.00 0.15£0.02
e SAD 0.12£0.00 0.14+0.00 0.15£0.00 0.17£0.00 0.14£0.00 0.17+0.01
SCA 0.10:0.06 0.13£0.00 0.14£0.00 0.1410.12 0.14+0.00 0.150.00

APD 0.12£0.00 0.16£0.00 0.15£0.06 0.15£0.00 0.15£0.00 0.1810.01

. CAD 0.10£0.12 0.15:0.00 0.13+0.00 0.21£0.17 0.13:0.06 0.15+0.04
Be SAD 0.12£0.00 0.160.00 0.14:0.00 0.14:0.06 0.14+0.12 0.16+0.04
SCA 0.10:0.06 0.13:0.06 0.14£0.00 0.14£0.06 0.18£0.06 0.16%0.03

"APD, CAD, SAD, SCA : Refer to the legend in Fig. 1.
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Fig. 2. Changes in total viable cells of apple dressing sauces during
storage.

*APD, CAD, SAD, SCA : Refer to the legend in Fig. 1.
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