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Quality Characteristics of Pine Mushroom Teriyaki Pickle Prepared by
Teriyaki Seasoning
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Abstract

The pine mushroom is recognized as a valuable functional food and is considered the first kind of mushroom. One
of the product development plans for the pine mushroom is a Teriyaki pickle. The physical properties and sensory eva-
luation of this product were measured, as well as sensory evaluations and microbe tests after a storage period. 9 types
of high pressure-cooking conditions with Teriyaki seasoning were tested. The Teriyaki seasoning was heated from 110T
for 2 hours, 1 hour or by the traditional method. Based on our testing and evaluations, the pine mushroom Teriyaki pickle
heated from 110T for 2 hours or 1 hour had the highest preference and color ; Odor and overall preference increased
with longer storage periods. Also, from the 21st day, the microbe levels in the traditional method Teriyaki seasoning mea-
sured less than those in 30 others. But, until storage 28th day, no microbes were detected in Teriyaki seasoning liquid
from the high pressure-cooking condition. As a result, the high pressure-cooking condition was a simpler manufacturing
process than the traditional method. The salinity of Teriyaki seasoning liquid from the high pressure-cooking condition
was relatively lower than that from the traditional method. Therefore, the pine mushroom pickle prepared with Teriyaki
seasoning under high pressure-cooking conditions will be considered for commercialization. The pine mushroom Teriyaki
pickle heated from 110TC for 2 hours was preferred the most, so this method is suitable for the Teriyaki seasoning.

Key words : Pine mushroom, pickle, Teriyaki seasoning liquid, proximate composition, quality characteristics, storage days.
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Table 1. Formulas of seasoning liquid with different me-
thods

Ingredients Traditional method Autoclave method
Soy sauce 900 mL 900 mL
Water 3,600 mL 3,600 mL
Yellow sugar 450 g 450 g
Starch syrup 450 g 450 g
Refined rice wine 450 mL 450 mL
Chicken meats 50 g 50 g
Chicken bone 900 g 900 g
Onion 20 g 20 g
Radish 150 g 150 g
Garlic 25 g 25 g
Dry red pepper 4¢g 4 ¢
Sea tangle 10x10 cm 10x10 cm
Katuobushi 0g 10 g
Yield 2,800 mL 5,000 mL
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Chicken bones

|

Roasting bones until browned at 200C, 30 mins

|

Combining bones with another materials

Simmering slowly for required time

|

Adding katsuobushi 20 seconds before
the end of the cooking time

|

Straining

|

Sample seasoning liquid

Fig. 1. Procedures for traditional Teriyaki seasoning liquid
preparation.
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Table 2. The operating condition of texture profile ana-
lyzer

Probe 3x20 mm(shearing cutting type)
Sample size 20x20x10 mm

Weight of load cell 10 kg

Real/Hold 20.0 mm

Press/Traction press 6.0 mm/sec
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Table 3. Hunter Lab color value of Teriyaki seasoning
liquid prepared with different conditions

Color value

Group
L(Lightness) a(Redness)  b(Yellowness)

100, 30mins  22.94+1.91™  895+1.22®  8.81x0.55
100°C, Thr 23424019 10.19:0.79"°  8.70+1.50®
100, 2hrs 24.17£1.86°  9.97x0.71°  9.07+1.40°
110°C, 30mins  23.08£2.08"  1048+1.11"  9.10+2.24°
110, 1hr 25794227 10.85£0.97°  8.74+1.63"
110, 2hrs 20.01£0.92 8274145  4.89+0.97™
120C, 30mins  20.76:2.19™  871+1.97"  6.30+1.06%
120°C, 1hr 19394134 844+1.17"  4.60+1.94%
120C, 2hrs 18.50£0.67°  6.19£1.17°  3.06+0.71°
F-value 2.59° 2.84° 8.05™

The value is MeantSD.
Means with letters within a column are significantly different
from each other at=0.05 as by Duncan's multiple range test(*p<

05, Tp<ol,  Tp<.001).

£ UEHITE 120Cel A 7HE e AlBE] THE AR E
Hs] Aol o2 Wxrl ol gelopy] Al znde] W
e 71 exd 93 vede A8 4 5 ok

AAEE 110TAA 147 7143 %u
A UEsten, 1204 71ge znm
75 AT st

BT 110T 120Co A 7128 zv)de] 7}E Ajzt
o] F7HE+E Hasth

s} A3 1200 AL Zulelo] TE 7)Y Lxd

o] 10852 713

A2 7HE ARtol

= =

Fo] Hgjob] dede] F4 54 75

v ARz Awrt Yo AL 4 5 9k

il

(2) dizlob”| =o|He| pH, Ax, ET
747 thE Z279] 7tE e wet 7Tl e e
Tol g S =33 A7 Table 48 20| pH, 9%,

ofl =
R
qr - e
g
2 JW'
o
oot
R
Ky
X
do
1o
=
i)
3
e
T
o
3
[
=t

TolA 308 7k ek Zwda} 1004 1A13E
No| Zhzt 4773 4762 =Sker, 100THA 2
Zn)o) & 41824 T2 ARERD dridow
B} G 10T, 120Ce] 713 ] do)
o] dx g Uehfgle), 100 713 zn|
of BlAlA] e Ao2 Jehth FRE
o] N 77} 7HE 2= 7HE Ao BAIgle] 19.36~22.03
%2] FAgom, 100 143 7143 2ojde Axe}
PRI 2 7h B 1936 %R S H

N
b

N
(o3

-

>
N "{ﬂ FlO F}l Mg
2 4
SR N
2 =
o o

o,
u\)
flo
[\
RS

fr 12 fowe

2) dzfof”| z=o|Hol| CHE ThHs HAL

0 7ME Lo Al EElate] Az 2|
HeAr AT Table 59+ 2tk zH 520
RE Agol foln|g AelE HERH
Aol gt 7] a5 120 A 308 15 7FE e 2ol
A Egron], AiA e 100TAA 5k 7Fd ek v o]
& A7k A vad @e VExnE Btk
Wxe] gt ZaEelAE 10T 1417 742 % Fu]

2 A vebgen, o thre 2 10T 2

o] 485901}, ThE =AY AlEe
HEol3le] V=g EAT

groll Ul gt FEoAE 110Cal M 9] 270] 71E A7tz @
Aglol & A4S vehi e, 10T 1A 718 =

Aol o
NEE
05).

N
N
o
12, Hir

Table 4. pH, salty, brix value of Teriyaki seasoning liquid prepared with different conditions

Group 1007, 30mins 100C, lhr 100°C, 2hrs 110C, 30mins 110C, lhr
pH 4.77+0.46" 4.76+0.55° 4.18+0.55° 4.65+0.85° 4.610.70%
Salty 1.96+0.21% 1.84+0.11" 1.98+0.06° 2.02:0.17° 2.10£0.15
Brix 20.70+1.73° 19.36+4.93¢ 21.26+2.51° 21.83+1.15° 21.86+1.15°
Group 110°C, 2hrs 120°C, 30mins 1207, 1hr 1207, 2hrs F-value
pH 4.57+0.50° 4.76:0.61° 4.530.20° 4.50+0.03¢ 3248
Salty 2.02+0.15° 2.04+0.15% 2.00+0.10° 2.10£0.21% 60.25""
Brix 22.03+1.52° 21.90+3.00° 21.93+3.10° 21.45+8.94™ 38.53"

The value is Mean+SD.

Aok

'p<.001).

Means with letters within a row are significantly different from each other at ¢=0.05 as by Duncan's muitiple range test(p<.05, “p<.0l,
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Table 5. Sensory scores of Teriyaki sauce prepared with different conditions

Roprlo} RAREEE

Group Color Odor Taste Overall preference
100T, 30mins 3.85+1.21% 3.69+1.32° 4.15+1.41% 3.92+1.26°
1007, 1hr 3.69+1.31° 3.77+1.04% 4.08+1.44° 431+1.32%
100°C, 2hrs 3.611.61° 4.07+0.96™ 3.92+1.38° 4.001.47°
110, 30mins 4.23+1.24™ 3.92+1.12" 4.76+1.24" 4.46+1.33™
110, 1br 4.61£0.65™ 5.15:0.90° 53120.75° 531£048"
110C, 2hrs 4.84+0.69" 4.85+0.90° 5.31+1.03 5.38+0.77°
120C, 30mins 5.00+1.29° 3.85+1.41% 4.31+1.60® 4384145
120C, 1hr 4.76+1.36™ 4.08+1.19™ 4.23+1.54® 4.08+1.26°
120, 2hrs 4.83+1.10" 3.83+1.53" 3.58+1.31° 4.00+1.28°

F-value 2.53" 2.16 262" 267

The value is Mean+SD.

Means with letters within a line are significantly different from each other at @=0.05 as by Duncan's multiple range test( p<.05,

"p<01,  p<.001).
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Fig. 2. Changes in pH value of pine mushroom Teriyaki
pickles by storage days.
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pickles by storage days. pickles by storage days.

Table 6. Changes in color value of Pine mushroom Teriyaki pickles by storage days

Color value

Storage days Extract condition
L(Lightness) a(Redness) b(Yellowness)

Traditional method 30.19+8.82° 9.1241.07° 15.47+3.43°

110°C, 1hr 18.94:0.54° 7.75£0.26° 4452055

° 110°C, 2hrs 24.50+0.88" 12.074.23° 9.58+1.21°
F-value 3.62 31.38" 2025

Traditional method 32.1745.73° 10.15+1.29° 16.61+£3.98"

110°C, 1hr 19.88+0.24° 7.99+0.65° 4.64+0.50°

7 110°C, 2hrs 25.57+0.50® 12.49+0.35% 10.84+0.66°
F-value 342 2526 18.55"

Traditional method 33.95+1.51° 12.040.42° 16.71+1.08°

110C, lhr 20.87+0.67° 8.96+027° 538022

a 110°C, 2hrs 29.06+3.18* 12.52+0.23° 15.20:1.10°

F-value 30.49” 103.87 14121

Traditional method 33.98+0.30° 12.71£0.45° 16.64+1.10°

110, lhr 20.95+0.04° 936+027° 53240.12°

s 110C, 2hrs 29.79+0.28° 12.5240.18* 15.06:1.16"
F-value 4,995,038 103.04™ 131.53™

Traditional method 34,1240.13 12.830.51° 16.47+1.03°

110°C, 1hr 21.28+0.25° 9.47+0.14° 5.1240.14°

% 110°C, 2hrs 29.98+0.12" 12.54+0.17* 15.14£1.13°

F-value 4,196.99™ 100.53™ 148.06™

The value is Mean+SD.

Means with letters within a column are significantly different from each other at ¢=0.05 as by Duncan's multiple range test('p<.05,
"p<01,  p<.001).
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Table 7. Changes in sensory value of pine mushroom Teriyaki pickles by storage days

Storage days
Item Extract condition
0 14 21 28
Traditional method 3.70£0.67° 4.50+1.08° 4,30+0.82° 4,20+0.79° 4.30+0.67
o 110C, 1hr 4.80+0.63° 540+097° 5.10+0.74° 5.30+1.06° 5.00+0.67"
olor
110°C, 2hrs 5.20+0.63" 5.40+0.70° 5.40+0.70° 5.30+0.68" 540097
F-value 1442 3.13" 567" 5.50" 507
Traditional method 3.90+0.57° 4.9040.88" 4.60+0.97° 4.4040.70° 4.60+0.67°
od 110, lhr 5.10+1.10° 5.70+0.82° 5.50+0.97° 5.10+0.99% 5.20+0.79°
or
110C, 2hrs 5.40+0.84° 5.30+1.06° 5.50+-0.85° 5.70+0.67* 5.90+0.57
F-value 842" 1.87 3.12 6.57" 13.79"
Traditional method 3.70+0.82° 5.30+0.67 4.60+0.97° 4.90+0.32° 4,60+0.52°
. 110, 1hr 4,701.06* 5.10£1.37 5.1020.74° 4.90+0.99° 4.80+1.03®
exture
110°C, 2hrs 5.30+1.06* 5.10£1.10° 5.40+0.97° 5.40+0.84° 5.50+0.71°
F-value 6.71" 0.11 2.03 139 3.66
Traditional method 3.80+0.63° 5.10+0.74* 4.40+1.07° 4.70+0.48° 4.40+0.52°
. 110°C, 1hr 4.80+1.14° 5.20+1.55° 5.00+1.33" 4,80+1.23% 4.40+0.97°
aste
110, 2hrs 4.80+0.79° 5.00+1.33 4.90+0.99 5.60+£0.84° 5.8040.79°
F-value 433" 0.06 0.79 2.97 10.76™
Traditional method 3.90+0.57° 5.20+0.63° 4.70£0.67° 4,8040.63° 4.40+0.70°
Overall 110C, 1lhr 4.80+0.92° 5.30+1.34° 5.10+0.74% 5.00£0.94% 4.80+0.79°
accepta-
bility 110C, 2hrs 5.60+0.52° 520£1.16* 5.70+0.82 5.70:+:0.82° 6.20£0.63°
F-value 15.14™ 0.03 459 341" 17.74™

Y The value is Mean+SD.

2 Means with letters within a column are significantly different from each other at @=0.05 as by Duncan's multiple range test(p<.05,

ek

"p<01, p<.001).
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Table 8. Microbial test of pine mushroom Teriyaki pic-
kles by storage days

Storage days

Extract condition

0 7 14 21 28
Traditional method =Y - - 307 30>
110C, 1 hr - - - - -
110, 2 hrs - - - - -

Y~ . not detected.

2 30> : less than 30.
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