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A Study on the Characteristics of Pine-tree
Mushroom(7richoloma matsutake Sing.)
Pickle for the Standard Recipe

Mi-Lan Park’
Dept. of Food Technology & Food Service Industry, Yeungnam University

Abstract

55

This study investigated the rheological and sensory characteristics of pickle with frozen pine mushroom.
P3(Developed pickle seasoning) was the best by preference among three kinds of pine mushroom pickle
seasoning. For flavor and functionality, pine mushroom pickle was processed by using three kinds of
method(P3-1: P3+cinnamon 10 g, P3-2: P3+licorice 10 g and P3-3: P3+licorice 5 g+cinnamon 5 g). As
a result, the product from P3-3(P3+licorice 5 g+cinnamon 5 g) was the best preferred pine mushroom
pickle. The pH value of P3-3 was 2.15, 42.9 degrees Brix, and its color value was L(54.65), a(—1.61), b(17.87).
Its texture level was higher than that of other products, but it would be lowered on storage. Until the 28th
day of storage, microorganisms in pine mushroom pickle seasoning were detected less than 30 CFU/mL.

Key words : pine mushroom, pickle, pickle seasoning, quality characteristic, sensory evaluation.
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{Table 1> Formula of pickle seasoning prepared
with different conditions

Materials Amount
P1 P2 P3
Water 600 mL 200 mL 1,000 mL
Sugar 45 g 100 g 400 g
Vinegar 45 mL 100 mL 400 g
Ginger 159 10 g
Red pepper 30g 309
Salt 159 - 40 g
Garlic 20 g - -
Clove 5¢g -
Whole cinnamon 30g -
Whole peppercorn 10 g -
Soy sauce - 300 mL
Yield 765 mL 523 mL 1,530 mL

*P1: General pickle seasoning, P2: Soy sauce pickle seasoning,
P3: Developed pickle seasoning.
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{Table 2> Formula of pine mushroom pickle seasoning prepared with different methods

Pickle seasoning

Materials

P3 P3-1 p3-2 P3-3

Frozen pine mushroom 500 g 500 g 500 g 500 g
Water 1,000 mL 1,000 mL 1,000 mL 1,000 mL

Sugar 400 g 400 g 400 g 400 g
Vinegar 400 mL 400 mL 400 mL 400 mL

Salt 40 g 40 g 40 g 40 g

Whole cinnamon - 10 g - 59

Licorice - - 10 g 59
Yield 1,500 mL 1,500 mL 1,500 mL 1,500 mL

*P3: Developed pickle seasoning, P3-1: P3+cinnamon 10 g, P3-2: P3+licorice 10 g, P3-3: P3+licorice 5 g+cinnamon 5 g.
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<Fig. 1> Preparing procedures of pine mushroom
pickle.
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{Table 4> pH, brix, color values of pickle seasoning prepared with different conditions

o Group P1 P2 P3 F-value
pH 4.24+0.40° 4.67+0.05° 2.69+0.42° 6.30%**
Brix 10.87+0.21° 36.33+0.12° 31.20+0.44 6,618.32%**
L 67.83+2.32° 35.74+1.36" 67.80+1.03" 372.87***
S;':: -0.60+0.11" 12.23+1.24° -0.68+0.14" 315.20%%%
1.93+0.34® 1.39+0.13" 3.19+1.06° 6.10%

*P1: General pickle seasoning, P2: Soy sauce pickle seasoning, P3: Developed pickle seasoning.

*The value is mean+SD(*p<0.05, ***p<0.001).

*Means with different letters within a column are significantly different from each other by Duncan's multiple range test
(@=0.05).
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{Table 5> Sensory values of pickle seasoning prepared with different conditions

Group P1 p2 P3 F-value
Color 3.58+0.51° 2.75+0.62° 3.58+1.00° 5.07*
Odor 3.58+1.00° 2.58+0.79" 2.75+0.45 18.10%**
Taste 2.42+0.67° 3.25+1.06° 4.42+0.67° 5.66**
Overall preference 2.58+0.79" 2.75+0.75" 4.33+0.65" 20.72%**

*P1: General pickle seasoning, P2: Soy sauce pickle seasoning, P3: Developed pickle seasoning.

*The value is mean+SD(*p<0.05, **p<0.01, ***p<0.001).

*Means with different letters within a column are significantly different from each other by Duncan's multiple range test
(@=0.05).
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{Table 6> Changes in pH, brix values of pine mushroom pickles on storage

Group Storage days
Item 0 7 14 21 28

P3 2.15+0.20° 2.97+0.11° 2.98+0.55" 3.01+0.03° 3.03+0.02°
9’ P3-1 2.15+0.15" 3.05+0.35° 3.060.02% 3.06+0.02° 3.07+0.01°
P P3-2 2.20£0.10° 3.00+0.62° 2.99+0.84% 3.04+0.02° 3.05+0.02°

P3-3 2.15+0.17° 3.10+0.80° 3.10+0.05° 3.12+0.03° 3.15+0.03°
F-value 7.70% 1.75 3.11 11.25%* 15.89**

P3 35.07+0.67" 25.90+1.28" 25.20+0.87° 24.63+0.76" 23.43+1.29°
B P3-1 39.10+0.17° 32.50+2.80° 31.70+2.98° 31.03+2.54° 31.20+1.54°
rix

P3-2 37.23+0.23° 37.4020.56" 37.20+0.40° 36.83+0.55" 36.70+0.78°

P3-3 42.90+0.10° 40.80+1.78° 40.27+1.60° 40.00+1.50° 40.00+1.40°
F-value 1,240.81%** 38.816%** 42 547 57.35%%* 95,31 %

*P3: Developed pickle seasoning, P3-1: P3+cinnamon 10 g, P3-2: P3+licorice 10 g, P3-3: P3+licorice 5 g+cinnamon 5 g.

*The value is mean+SD(*p<0.05, **p<0.01, ***p<0.001).

*Means with different letters within a column are significantly different from each other by Duncan's multiple range test

(«=0.05).
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{Table 7> Changes in color values of pine mushroom pickles on storage

Group Color value
Storage day: L a b

P3 55.55+1.66" -2.47+0.11° 18.40+1.32°
P3-1 53.0420.99° -2.03+0.10° 17.89+0.13°
0 P32 53.35+0.22° -1.84+0,03® 17.60+0.06"
P3-3 54.65+1.96° -1.61+0.23 17.87+0.51°
F-value 2.13 21.18%** 0.65
P3 55.43+1.66" -2.62+0.16° 17.19+0.51°
P3-1 53.21+0.45° -1.82+0.13" 18.10+0.17°
7 P32 53.05+0.16" -2.18+0.10" 17.41+0.24"
P3-3 54.25+1.12° -2.12+0.83° 18.13+0.12°
F-value 2.13 22,807 7.77%
P3 55.91+0.66° -2.57+0.15° 17.08+0.65
P3-1 51.95+0.80" -1.760.14° 18.05+0.21°
14 P32 55.55+1.14° -2.11#0.11° 17.35+0.25"
P3-3 54.96+1.63° -2.07+0.09° 18.18+0.08"
F-value 7.73%* 21.48%** 5.68*
P3 55.71+0.61° - 2.40+0.03° 17.13+0.47°
P3-1 51.38+1.63" -1.71x0.11% 18.18+0.30°
21 P32 55.34+0.97° -2.06+0.12" 17.39+0.23"
P3-3 54.80+1.09° -2.03+0.15" 18.22+0.12°
F-value 9.16%* 20.17*** 9.96**
P3 55.60+0.58" -2.29+0.16° 17.18+0.47°
P3-1 51.30+1.64° -1.64+0.11° 18.26+0.24°
28 P32 55.1540.93° -2.01+0.06" 17.48+0.20°
P3-3 54.49+1.24° -1.96+0.19° 18.29+0.03°
F-value 8.37+* 11.37%* 11.42%%

*P3: Developed pickle seasoning, P3-1: P3+cinnamon 10 g, P3-2: P3+licorice 10 g, P3-3 : P3+licorice 5 g+cinnamon 5 g.

*The value is mean+SD(*p<0.05, **p<0.01, ***p<0.001).

*Means with different letters within a column are significantly different from each other by Duncan's multiple range test
(@=0.05).
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P3: Developed pickle seasoning
P3-2: P3+licorice 10 g

<Fig. 2> Changes in strength values of pine mush-
room pickles on storage.

P3-1: P3+cinnamon 10 g
P3-3: P3+licorice 5 g+cinnamon 5 g
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P3: Developed pickle seasoning
P3-2: P3+licorice 10 g

<Fig. 3> Changes in hardness values of pine mush-
room pickles on storage.

P3-1: P3+cinnamon 10 g
P3-3: P3+licorice 5 gt+cinnamon 5 g
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{Table 8> Changes in sensory value of pine mushroom pickle on storage

Storage days

Item Sample
0 7 14 21 28
P3 3.83+0.58° 4.1740.72° 4.50+0.80° 4.50+0.80° 4.50%0.67°
P3-1 5.00£0.74° 5.330.49™ 5.300.65" 4.92+0.80° 4.6740.65°
Color P3-2 5.08+0.79 4.830.58" 5.08+0.51° 4.75+0.62° 458+0.51°
P3-3 5.67+0.65" 5.67+0.65° 5.42+0.51° 5.42+0.51% 5.33+0.65°
F-value 14.65%** 13.50%** 5.17%% 3.75% 4.45%%
P3 4.00£0.74° 4.17+0.58° 4.17+0.58° 4,33+0.65° 4,17+0.58°
P3-1 5.75+0.75% 5.42+0.79" 5.42+0.79" 5.0040.74" 5.16+0.58"
Odor P3-2 5.33+0.78% 5.08+0.67" 5.08+0.67" 4.75+0.62" 458+0,51°
P3-3 6.08+0.90% 6.08+0.67° 6.18+0.28° 6.08+0.67° 5.92+0.79*
F-value 15.85%** 16.45%** 16.45%** 14.85%** 20.07%%*
P3 4.00£0.74° 4.18+0.58° 4.42+0.51° 458+051° 458+0.67°
P3-1 4,50+0.90° 4.67+0.65” 4.75£0.62° 4.75£0.62° 4.67+0.65°
Texture P3-2 5.00+0.95% 4.92+0.79* 5.00+0.74% 4.6620.89% 4.58+0.67°
P3-3 4.67+0.65% 4.630.73° 4.92+0.80% 4.92+0.79% 4.91+0.79*
F-value 3.00% 2.56* 1.75 0.47 0.61
P3 4.330.49° 4.42+0.52° 4.58+0.51 4.58+0.51° 4.25+0.62°
P3-1 4.50+0.90% 4.67+0.65° 4.75+0.62° 4.75+0.61° 4.67+0.49"
Taste P3-2 4.58+0.79* 4.67+0.78° 4.83+0.83" 4.67+0.78% 4.41%0.67°
P3-3 4.83+0.58° 4.91+0.67° 5.25+0.62° 5.25+0.62° 5.34+0.65"
F-value 1.03 1.15 2.20% 2.62% 7.26%%*
P3 4.00+0.60" 4.08+0.51" 4.50+0.52" 4500.52° 4.75+0.62°
P3-1 4.83+0.83* 4.75+0.97° 4.92+0.90% 4.42+0.67° 4.25+0.62"
Overall
pr‘;ference P3-2 4.92+0.90° 4.91+0.79° 5.08+0.67% 4.92+0.79° 4.67+0.65”
P3-3 4.92+0.67° 5.000.60° 5.17+0.72° 5.07+0.72° 5.08+0.67°
F-value 4.12% 3.79% 2.06* 3.20% 3.43%

*P3: Developed pickle seasoning, P3-1: P3+cinnamon 10 g, P3-2: P3+licorice 10 g, P3-3: P3+licorice 5 g+cinnamon 5 g.

*The value is meantSD(*p<0.05, **p<0.01, ***p<0.001).

*Means with different letters within a column are significantly different from each other by Duncan's multiple range test

(@=0.05).

7) NE & £0| II2Q| M= B}

Fo] V9] A7 o A WEE =
e Ay, A FLolN 1A= BE A
FolA Algte] AEEA vk A% 14dA=
P3°ﬂ/‘1 30 CFU/mL mwte] mAEo] HEHUE

B, O AlFAE Aol HEwA] B3t 3,
A7 2193} 2897 = BE AlFelA 30 CRU/
mL wgke] Algto] e A% 713k F<t Al
o] A9 BEEA 5ol AR A T(Table 9).

<Table 9> Microbial examination of pine mush-

room pickles on storage (CFU/mL)
Storage days

Group

7 14 21 28
P-3 ND" ND <30? <30 <30
P3-1 ND ND ND <30 <30
P3-2 ND ND ND <30 <30
P3-3 ND ND ND <30 <30

* P3: Developed pickle seasoning, P3-1: P3+cinnamon 10 g,
P3-2: P3+licorice 10 g, P3-3: P3+licorice 5 g+cinnamon 5 g.
Y ND: not detected, ? <30: less than 30(CFU/mL).
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