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Proximate Composition and Quality Characteristics of White Bread with Lentinus edodes Powder
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Abstract

The quality properties of bread with Lentinula edodes powder were investigated to find the most adequate ratio of the
Lentinula edodes powder. The protein and crude fat were increased in proportion to the added quantity of Lentinula edodes
powder. The amount of ash was found the most in the bread with 1% Lentinula edodes powder. It was confirmed that
the volume of bread with Lentinula edodes powder decreased as the amount of the Lentinula edodes powder increased.
The brightness was the highest in the control and was inversely proportional to the added amount of Lentinula edodes
powder. The yellowness and redness of the dough were proportional to the added amount of Lentinula edodes powder. Total
amino acids and free amino acids were found. The dough with 3% Lentinula edodes powder contained the highest amounts
of both, followed by 2%, and 1%. When evaluating the length of storage, the bread’s springiness and cohesiveness decreased.
Regarding the taste, preference was given to the bread with 2% Lentinula edodes powder, which had the lowest value of
bad odors and odd texture in the sensory test.
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A& 3 s a3KYoo F 2012), =8 AlEHA FEE
A2 aIKChoi 5 2010), AxHH| T2 FUHARED
E4(Ko F 1999), A2, A7t H HAZ7HA7F
FEUHA Y| g W3to] m]X]= gRK(Han KY 2015), EA2 %
W3 WE A A1) T B o|sahe U Gorats &
/d H3KSeo 5 2015), EIHA ] FAitsts S35
of ") X]= FG3HKim & Jeong 2009), T HAl(Lentinus edodes)
U FIHA AZEE o|&So|HAl(Lentinus edodes GNAO1)2]
o|g}eta £4 9 Aikst &4 Hlu(Jang F 2015), 7] &
EIHA F7F 2] w4 7IRbE B B4 R s 24
(Kim & 2013), FIHAT et WA 9] FAaIPark &
1998), FAH A EEs J7I%E A 2ojg 55 Akt
A FEdAdold W AEEA EIH(Yoo 5 2007), EIHA
NetE FEEY 48ty AEH A A Ao} gl
BIHOh & Lee 2007), F&0], =67, EIHA ] {otn]
LA 9 Aol A A4 (Hong 5 1989), “Ela], F119} oF
oluiAle] 714F B AuME 24 (Hong 5 1988a), T4
E10512) 4 713 Hong 5 1988b), E8 AL o]
L3 2u|R F9 AR BE AH(Cha 5 2004), 11|
Ao AR E2EAT ol &8 7154 SHAE N
T(Noh GR 2016), HAFE o] &7 7H-4F 7IEH(Kim MS
2009), EaHAL] RFH A7) E FoE FEAHE FF vl
(Park 5 2004), EIHAl(Lentinula edodes) F==2 FoS
d(Kim 5 2003)°] thEt 7154 A5l +3E v ek

HEIHAELS AF0 o83 dFEEE 7HEY #4
S/4(Hyun 5 2014), EUHAED M7} apA8ko A2 24
2| A 3KKo & Joo 2009), EIHAS o]-&3 M= =4
Az F4 5/4d(Jung & Kim 2011), 1A g o529
E4 574(Son 5 2003), Fo|HAl i o F2] B4 E4(Koo
S 2001), EHAS H7IeE AFEEY o]gkehs £4(Choi
S 2006), Z¥ EIHAE H7IRE 549 FE EA4(Kim F
2008) 59 Ag-So] Hirxo] ich

HAS o] &3 ARAATZE AsoHAl 223 3

Hk= 9 Zw EAJ(Choi & Kang 2006), Aj%
H7et 2EA Alol=29 F4 E4d(Jeong &
Shim 2004), QAAHHA £ 717} spong cakeo] F& £
H| 2= FE(Lee T 2007), EUHA 2L H7F FF5F7] Al
29] 2A3KJung & Joo 2010), LA F7} AU
35} @ ZA EX(Kim & Joo 2012), EIHA IS H7}st
& 719 24 54 9 34 E4(Kim & Chung 2017), 3
oA Bahe H7138E spong cake®] EF EA(Jo S 2010),
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N7tEE A7kt Als Afdetaat skt
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1. AEZ

FEUHALE A FZatollA 20179 6def Yt AR
3131, 733 H(Samyang, Asan, Korea), 48 (Samyang, Ulsan,
Korea), 2~F+Beksul, Shinan, Korea), A o] 2E(Jenico, Pyeong-
tack, Korea), T3 E](Lotte food, Cheonan, Korea), BX]E-&
(Seoulmilk, Yangju, Korea), BZHGwangseong, Gwangju, Korea)

g FUstol AHg BT

2. EOHA HA2

BEIHAL S8 S 70 g WY AMAle A=V
(LD-918BH, Lequip, Korea)Z o|&3}o] AXRS & FHA
o AR BA B2Aek] SAste] 7154 20| RH7IDM-
150S, Furukawa Industrial Machinery Co., Japan)2 £&)|5}¢]
rurz ojgateich

Bt

A7t A2 23 Hk=R (optimized
straight-dough method). 2.2 A %35} 21 (AACC 1983), w3t
T U ARTAL Table 1, Fig. 13} 2t} HEE A2Jet nE
A2 E YA 7](YSM-12, Young Song, Seoul, Korea)o]] g o 1
Hoz ARE THT T, 2AYLANA HEE Yol 2
SAZA] Bttt 9ol i & hE A(Aeromat 1.08,
Wachtel, Germany)ef] ¥h5-& gof 6023t 14 FE(AE 26
C, &4 716%)E stget. 12k izt ¢ &, §h52 150 g¥
waste] $27] ¢ F AYSHAT, o] Wsho] 35
B 22 A E 36C, 52 86%)5 sttt 22 avt
£ & @ E(THE PICCOLO II-3, Wachtel, Germany)of| 4] $
A=}
=

(

200°C, oFRE 160TCA A 3587 & T A4 147+
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Table 1. Formula of white bread with different Lentinus
edodes powder addition amounts

Lentinus edodes powder mixed ratio (%)

Ingredients (g)

Control 1 2 3
Wheat flour 1,000 990 980 970
Lentinus edodes powder - 10 20 30
Butter 150 150 150 150
Sugar 100 100 100 100
Yeast 40 40 40 40
Defatted milk flour 20 20 20 20
Water 400 400 400 400
Egg 180 180 180 180
Salt 20 20 20 20
\ Weighting ingredients ‘
!
\ Mixing dry ingredients and add water \ except butter
!
‘ Mixing ‘
!
\ Addition of butter and mixing |
l
. . . . 26C, 76% RH
Putting dough into fermentation cabinet for 70 min
l
\ Punching and scale dough into pieces \ 150 g per piece
l
‘ Rounding dough pieces ‘ rest for 10 min
!
‘ Moulding and panning ‘
|
Secondary putting dough into 36T, 86% RH
fermentation cabinet for 35 min
!
. 200C / 160°C
Baking for 35 min

Fig. 1. Process of straight dough baking.
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Ao] o) g2 o x| e 7| el(Sony, HDR-PJ50, Japan) 2 &
A7 HAA] G=E st on, ol AWt siuetet
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6. Almo| M

Aupe) MEL 3 eme] FAZ WO T FARIS A
Z}A|(CR-300, Minolta, Tokyo, Japan)E ©]-&3}o] Y=96.8, x=
0.3137, y=0.319321 #& WAz o7 HAFlo] ARSI
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At

2432 3= Uehit Liklighmess), 442 tehfs a
Zhredness) 0 AL Lk bgk(yellowness) O 2 Lhehy
Ak

7. A0l pH

Aol pHE= HhEo] dhaite] 9 o] AES] ST E &7
St ARE ARREHY, AR 10 g& Fdto] A-2(25T)lA
S5 100 mLof| 4A17F A& FA] & F&3}+e] pH meter(F-
71G, Horiba, Tokyo, Japan)2 A3}t

8. Alo| T Ojn|iAHEA
Aol LA ofu| Al BA.2 Cohen & Michaud(1993)9]
of wzt £l 4 F=AISt IS AR Fof| HPLCE &
Fdom, A& 0.5 g AT ¥, 6N-HCI 10 mLE
F AUT BE B2 bo] UB2 W50 YR F oF
glo]HoflA] 110T 2447t 7hpRaiAIA UES 7L, o3}
A& o7t F methanol S0 mL=2 3-8t HU5HT thd
20 mM HCl 5 mLZ A-&3}%th 0.45 ym membrane filter2
oimtste] Be olohe A Hsto] AcQ-Tag AloHE AL
S| 9EAS A7) F HPLCE H4315ch 2L integrator
of o3t QR FEFHOZ AL, BA27-2 Table 29}
2.

o

+

fo ob o

oot x

9. Alto| Fa| Oll| AN

ool S F= fEjotu] Al B43}7] $131e] Ohara
o} Ariyosh(1979)9] 0.2 HXje] F HASIATh AR 05
goll FF4+E 715k, homogenizer(T-25D, IKA, Konigswinter,
Germany)Z uHafte] k& AEAA 10 mL2 83
A B8] 7](VS-550, VISION, Bucheon, Korea)E o|-&3to] ¢
AHE-21(3,000 1pm, 30 min)3F F- AL F5}e] o] T Whatman
No2)sH5ith. ot ol 10 mLo| sulfosalicylic acid 25 mg&r
A7Fsto] 4Tol|A 4417F Bk WA AT 5 AAE2(50,000
rpm, 30 min)dte] HA SL& A|ASEIL, ATHE 045 um
membrane filter2 o]1}3}e] HPLCZ 43It B2 AL
Tgotm) At ek

o |
Nape] B2d 252 913 4

: BE 78 F ALQ4TH
A W2 3 Belojgaue] W3 22t 19, 2%, 39, 42
7F Agsto] Zhzte] Auke] AgAElE A2 F 6x6:3 am 2
712 22} Rheo meter(Sun Rheometer Compac-100 II, Sun Sci.
Co., Japan)Z mastication testS 3} SA3}F Tt YA
table speed 120 mmv/min, load cell 2 kg, deformation 50%, probe
size NO.14 ¢ 500]m, €2 Al(springiness), -2-%]A(cohesiveness),
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Table 2. HPLC condition for the analysis of amino acids
Item Condition
Instrument 1,200 series
(Agilent Technologies, Palo Alto, CA, USA)
Detector . 1,200 series FLD 7@ AR <
(Agilent Technologies, Palo Alto, CA, USA)
Column AccQ-Tag 2L olgste] &
(Waters Co, 3.9 mm L.D. x 150 mm L.) 93, P, T2H
Temperature 37C stk
A: AccQ-Tag Eluent A (Acetate-phosphate buffer)
B: AccQ-Tag Eluent B (100% acetonitrile) ;Edﬂl_ ol J=t
C: Water
Buffer 0 100 0 0 ”131**7}‘3 H7F Aol ARt A, 22 2570~
solution i 53 5 0 2AGAE epston, o] dsiel TavisleS 3
% 7 13 0 1R A el el 7] hepsich el dee
Y o o ; BRI 2] RRIY S 2036062 Lehto
3 o & ¥ ™, =it MARS Hla A A, EJ—Q ZEh 23.24%
48 100 0 0 9] gteFat SARSFH THKIm CK 1995). EXHAZIE A7} 4]
Flow rate 1.0 mL/min “m'—‘] 2ol b Arbrol et ot 22 S B
Injection 5L o, 2 ApolE HolA| ghgkom, EIHAZE H7F 3%
volume VA 2PN ol A debseh 2A%e) gL A=
ol ujste] EAMAAT A7t Aol Ok L FFE B
A (gumminess), F-4 %] A (brittleness), F-2}Hd(adhesiveness)= ow, FIHAIZIE A7} A 1%0] 4] 8.86%, EIH A7}
SAsA- 2 A7} A 2% A 7.68%, EIHAZLE H7L 2w 3%0]
A 7.66%2 Jepth 382 izt v|gte] WAL
11. Aol BESZAL M7} AMEo] o RS HYon, EuHALE H7h 1%
Aol I AARE e HAMYS AF g gAY 12 7} 1.81%2 713 =7 L]—E}L“E](Table 3). EIHAIEE 3
g gfo s Agste] A Zh2he] Alme Ao 7het AW ] Ao R FE 220%, T 7.48%,
7P E AE F 442 em A7| 2 Z G R R B7)5) 55 0.69%, A 6.32%% 2po]E Rgouh, FuHA 7t
o] Baole Agsigon, ie Eohs 74, BEoThe 2 "rlao] what 8, 2L Z7lSAL, 2AWLS 7
A, vl Aths 17 o2 sk BB FE2 A & 9 23t A2 B13Yth(Park & Na 2007). EI B A7}
TH(color), gFu](smell), ©]3(off-odor), Btaste), ©]u](off-flavor) E 3231 Wo] dFoAE RZFoA FE 10.2%, Tl
ZH(texture), A A2 7] & =(overall preferences)o] 3 7 552%2 WL Folg HP, RAYL 25%E x}o]E HH
Table 3. The proximate compositions of white bread with different Lentinus edodes powder concentrations
Lentinus edodes powder mixed ratio (%)
Component
Control 1 2 3
Moisture 28.2240.10"% 25.70+0.66° 29.70+0.30° 32.4640.23°
Crude protein 9.050.09° 9.82+0.30" 9.87+0.36" 9.9240.16"
Crude fat 4.8240.17° 8.86+0.18" 7.68+0.06° 7.66+0.36°
Crude ash 1.460.04° 1.810.04° 1.69+0.02° 1.4540.02°
D Each value represents the meantS.D. of three determinations (n=3)
2 Mean with different superscripts in the same row (“%) are significantly different at p<0.05 by Duncan's multiple range test
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o, EHAZLE A7ko] Z7hel uet 2ua gu
& 27, 2AE asts 42 2w gltkRoh
SH 2000). £ A= EXHA7IE B H7}go] ol
I8 Su, 2udo] F7bstgon, 2Ae stk
ol Ago] A7HE EWMAZITY T o] WSl 4
o ek ol Aol U WAOE Mok

2. EOHATIR Almo| o)zt

ERHANE F7h AR WRENS EaNALE 2
g7 %7k g vk Woka, Ene Al Goteel
27b842 27t W) dehts A2 2 4 itk 2).
EIHAILE H7E Aol Hull RIHATLE 1% W7t
Ao A 7V A Yebgew, RIHAVLR A7kl F
FFe4s Alme] Wl Fashs A elsiich Eaw
Ah W7 Aol Rng W o3t 2ok AT 13 am,
FIHAZIE 1% A7 A% 12 ecm, 2% A7} A% 11 ecm, 3%
7t A% 9.5 em2 RAHAZFE F7b] wet 2442 1~15
em¥] 70| & ek ol B4R B o4t Akl
TFolAE £Eo H7tEFo] F7HE 4 glutend] /o] &
&8s A2 Bistgleni(ung 5 20060), AAHFE M7t
o Aol Sl o) oFo] Z71UAE Aue] 3]
7} Eol&Ethal B33k vl lti(Olatidoye & Sobowale 2011).
AfsolHA S H7IeE AWM e M7t et 257
W Agere] Fao] 37t PastckT BIsHTHLe
T 2009). & AN E FAHAILE JrbFo] soldrE
B AR HEel | wulde) Faare) Svie)
29 Aol Fgastel Awe] Bulrt BolE Ao 4
gHch
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At

HIAHAZIR H7bgo] S7HE45 69.44~68.607HA] 748
Ak agh dj2ollA - 07594 EUHAZIE H7Fgo]
F7FEE  -0.53~0.757H4] wotR o, bt dix47t
10.570)| 4 B A7LE H7lEFo] 271842 9.02~14.837}
A oA tH(Table 4). A&olHAl E-S H7I3 A Aj
FolHA ] Wk gl A 5449 A4 = AfdolH
A 2L J7hgo] S/ S WA Mo e, Lk
Hastal, aghe F7FshH, bk S71tthal sk th(Lee
= 2009; Choi & Kang 2006). £ A= FIHA7IE H
7hgol wet EaHAlo] ZEAAL Yl AHA|9] Mol M=o L
H(EE), agh(AA ), b E)o FF2 BX AL= AL
FHh g2ET 2% 7kl AZErt F2d|, Ao M4
T 10.57~11.56 Alo| & Asst= ACE Ho|il, e}
14 o)& 23|18 BeB77E FA yetdth &, EuH A7t
F A7HEe] F7HE4E s ROk, AAE, A=
=obA Ao FAA o)A g ALz Holn, Ao gt 7]
3=o FFE & AR wodnh

4. ETIHAMTIIE Alwo| pH

FAUHAZEE H7F A9 pHE ko] 5.90]H, Fa1H
A7} 1% A7F 59, 2% A7} 6.0, 3% A7t 622 EIHA7}
F J7hgol $7HEE pHe o S7HseH, 2 Aole

UrEhbA] eFgtth(Table 5). #A19] A&l Ajrolul Al Batg

Table 4. Hunter’s color value of white bread with different
Lentinus edodes powder concentrations

Lentinus edodes powder mixed ratio (%)

Control 1 2 3
L 69.99 69.44 68.90 68.60
a -0.75 -0.53 -0.09 0.75
b 10.57 9.02 11.56 14.83

2% (11 cm) 3% (9.5 cm)

Fig. 2. Photographs of white bread with different Lentinus edodes powder concentrations.
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Table 5. The pHs of white bread with different Lentinus
edodes powder concentrations

Lentinus edodes powder mixed ratio (%)
Control 1 2 3
pH 5.9 5.9 6.0 6.2

Y Each value represents the meantS.D. of three determinations
(n=3).

A7Fe Aol At A= AFolAl £ Hrkgol 7t
45 pH7} S8ttt B gk vp gl ow(Lee 5 2009),
HU7Eel SRS HIIeE AlWe] Ao ME HrlRFo] &
7V8H4=E pH7} 27189tk B3k vF 9loH(Choi & Chung
2007; Choi & Chung 2005). & ATl AREE EIHAI7IE
42 Awo] pHol 2 S T4 P Ao E Yergth

5. ETHATIR Al
IR HE A

o] T4 Oh|i-AHEA
o] FAokulwAr BAET % 16

of

% 9] ofujiAto] AEE I TE g2 F = cystine 2,405.1 mg%
Z 71 =4 e e o, glutamic acid 665.3 mg%, leucine
494.5 mg%, isoleucine 458.1 mg% <22 UEGTE FIHA
7}2 A7} 1%0l| A1 cystine 1,843.1 mg%= 713 A ey
6., glutamic acid 896.5 mg%, leucine 474.4 mg%, serine 456.8
mg% <O 2 el EIWHA 7R "7} 2% A= cystine
2,2174 mghZ 74 =4 YeEF S, glutamic acid 955.1
mg%, leucine 504.6 mg%, serine 469.4 mg% 2.2 EFGTE
FIHAZIE H7F 3% A= cystine 2,383.3 mg%Z 71 =
Al YER S, glutamic acid 1,268.2 mg%, leucine 596.7 mg%,
serine 552.3 mg% <22 et & LA otu| At ke
)z o) vEte] FUHAZLE A7 3%7} 7,423.9 mg%7t 7t
Z =2 3RS e 9D, EIHAZEE "7 2% 6,337.0
mg%, EITH] 6\7H A7} 1% 57427 mg%o.2 bt o

Frotu| = AF SFFS FUHAZEE H7F 3% A 2,130.5 mg%,
2T 1,991.1 me%, ETHAZIE J7} 2% 1,778.7 me%, &

IHAZEE F7F 1% 1,680.9 mg% 2 2 LEFG T Table 6).

Table 6. The total amino acids content of white bread with different Lentinus edodes powder concentrations

Content (mg%)

Amino acids Lentinus edodes powder mixed ratio (%)
Control 1 2 3
Aspartic acid 121.8+4.8Y 88.1+3.4 106.1+4.1 131.1£5.2
Glutamic acid 665.3+26.6 896.5+35.6 955.1438.1 1,268.2+50.7
Serine 347.7+13.8 456.8+18.2 469.4+18.6 552.3+22.0
Histidine 111.8+4.4 119.2+4.6 124.5+4.9 150.16.0
Glycine 189.4+7.5 256.2+£10.2 265.0+£10.5 306.5+12.1
Threonine 241.5£9.6 273.3+10.8 284.5+11.3 340.2+13.4
Arginine 179.8+7.1 211.0£8.3 2143485 252.3+10.0
Alanine 177.9+7.0 195.0+7.7 206.7+8.1 245.4+9.6
Tyrosine 134.9+5.3 115.0+4.5 124.4+4.8 154.3+6.1
Cystine 2,405.14£96.2 1,843.1+73.5 2,217.4+88.5 2,383.3+95.1
Valine 31.5+12 0.00 0.00 0.00
Methionine 35.4+1.4 0.00 0.00 0.00
Phenylalanine 296.4+11.8 274.4+£10.9 296.0+11.7 349.7+13.9
Isoleucine 458.1+18.3 398.0+15.7 423.3+16.9 502.6+20.0
Leucine 494.5+19.7 474.4+18.8 504.6+20.0 596.7+23.6
Lysine 321.8+12.8 141.5+5.5 145.9+5.8 191.3+7.5
TAAY 6,212.9 5,742.7 6,337.0 7,423.9
EAA? 1,991.1 1,680.9 1,778.7 2,130.5
EAA/TAA (%) 32.1 29.3 28.1 28.7

D TAA; Total amino acid.

2 EAA; Essential amino acid (Thr.+Val.+Met.+Iso.+Leu.+His.+Lys.+phe.).

9 EAA/TAA (%); Essential amino acid/Total amino acid.

¥ Each value represents the meantS.D. of three determinations (n=3).
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EIHA S o] &T 2H|RY AFoM= F 195 FA4ot
u|icAbo] AEEQeH, glutamic acid7} 46.2 mg/g o &2 713+
=2 FFS AT leucine 16.3 mg/g, aspartic acid 12.2 mg/g,
lysine 12.1 mg/g 202 LrEREom, cystine LrELA] gk
Az BIEQTHCha 5 2004).

6. ETHMIIF AWO| 72| Ol0|ikEY

ERHAHR A7 Aol gejotulial B4 AT g
H EIHATEE 1%, 2%, 3% H7IRE AHolA & 1652 &
goju|iAito] AEEQ Y, dZFE cystine 95.8 mg%, glutamic
acid 48.5 mg%, arginine 43.8 mg%, alanine 33.9 mg%, aspartic
acid 22.2 mg% £ 2 et on, EIHAZIE 1% F7}
A= cystine 74.6 mg%, glutamic acid 56.9 mg%, alanine 40.2

F

mg%, aspartic acid 16.8 mg%, arginine 27.5 mg% 2.2
Bt o, lysine 0.8 mg»z 7Hg WA vehylith. a8 A7L

W7k A Qa9

A 24 1325

At

3T
=3

2 2% F7}o| A= cystine 68.1 mg%, glutamic acid 63.4 mg%,
alanine 51.6 mg%, arginine 22.4 mg%, aspartic acid 28.5 mg%
&0 2 UENE S, histidine©] 2.3 mg%=Z 7 2A UElG
ot EUIHAZIE 3% H7To| A= cystine 105.1 mg%, glutamic
acid 85.0 mg%, alanine 54.8 mg%, arginine 29.0 mg% =2 2
et frEfobu|ieqt S BEIHAZFE H7E 1% 295
mg%, 2% 335 mg%, 3% 4112 me% &0 2 Yehton @4
opu|:e At EFE EUHAZERE 7t 3%00 A 80.3 mgh= 7t
= vebgen], EIHATEE 471 2% 4= 74.3 mgh,
FEIHAZFE H71 1% 50.7 mg% 2.2 LERGTh ofn| At
S AA AR cystineo| 7HE A UEFGE LM, glutamic acid
£O =2 B tH(Table 7). EXHAZEE 48] {2]ofu|le
Ab A, bR o2 Hrhero] wobde wEk EuHATLE
3% FEjobu] At FHFo] obdE Eelshgl e, cystinedt
glutamic acid $Fo] FobdS ERlstith & H fejotn|e

Table 7. The free amino acids content of white bread with different Lentinus edodes powder concentrations

Content (mg%)

Amino acids Lentinus edodes powder mixed ratio (%)
Control 1 2 3

Aspartic acid 22.2+0.8Y 16.8+0.4 28.5+1.0 26.8+1.0
Glutamic acid 48.5+1.8 56.9+2.1 63.4+2.4 85.043.2
Serine 8.2+0.3 7.120.2 9.2+0.3 8.7+0.3
Histidine 4.140.1 3.040.1 2.340.0 4.0£0.1
Glycine 11.5+0.4 14.9+0.5 9.5+0.2 12.120.3
Threonine 4.140.1 3.740.1 6.1£0.2 6.4+0.2
Arginine 43.8+1.6 27.5£1.0 22.440.7 29.0+1.0
Alanine 33.9£1.2 40.2£1.6 51.6+2.0 54.8+2.0
Tyrosine 6.4+0.2 6.3+0.2 8.0+0.3 9.4+0.3
Cystine 95.8+3.7 74.6+2.8 68.1£2.6 105.1+4.1
Valine 9.0+0.3 11.8+0.4 18.140.6 19.8+0.6
Methionine 16.5+0.5 12.6+0.3 12.5+0.4 11.7£0.4
Phenylalanine 15.1£0.5 8.0£0.2 10.2+0.3 10.4+0.3
Isoleucine 7.4+0.2 3.6+0.1 8.7+0.3 9.0+0.3
Leucine 14.540.5 7.2£0.2 11.340.1 12.8+0.4
Lysine 3.140.1 0.8+0.0 5.1£0.2 6.2+£0.2
TAA" 344.1 295 335 4112

EAA” 73.8 50.7 743 80.3
EAA/TAA(%)” 21.45 17.19 22.18 19.53

D TAA; Total amino acid.

2 EAA; Essential amino acid (Thr.+Val.+Met.+Iso.+Leu.+His.+Lys.+phe.).

9 EAA/TAA (%); Essential amino acid/Total amino acid.
¥ Each value represents the meantS.D. of three determinations (n=3).
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sto] wol F4of ujA= dAtollA FATE F= fEloh|x
A glutamic acid, aspartic acid 5¢] A#We] Hul& F7IA]7] 4,
glycine, lysine S-& A/9e] Bu]2 72tk @F B17}
9l tHRubenthaler 5 1963). &-2|obu] Ak ghof] G
£ oplngten 7Yl FS Fr felohulis
aspartic acid, glutamic acido] 1o, Tt JIFS F= &
g]olu| = A2 serine, glycine, threonine, alanine®] ) O, &

o] 93kS F= Sa|ofm]| AL histidine, arginine, tyrosine,

N

o rlo

valine, methionine, phenylalanine, isoleucine, leucine, valine©|
Uk HIE K Tseng 5 2005). & A-ollA Aol B&
719} frElotu]eAte] e HlaslE u, EIHATIR
T felotuliete] o] RES|ol G FA @
2 Zo.F Ho|u, aspartic acid¥} glutamic acid2 A7}
20| W7kere] MASE Sl F7MHe Aoz BAY
Qo 2 A7am Awe] REE ZolSYrh ol =
LSRR eE S s Age] dako] Ae] BE
71l 9L 0|7 Ao R Ml ApbolnAl BRE WA
Aol M= fajotu| Akl glutamic acid®] 28.10~39.10%%
H7hagol wet A Ugtou), Ame] RE 2 dydn
o ol Aol F7HE4F AAshATHLee 5 2009)

7. ENHMATIE AW BAX

FEIHAZER H7L Ao A= o Aok ©@EA
(Springiness), -3 4(Cohesiveness), %3] A(Gummines), £-A]
2 A (Brittleness), H-ZFAd(Adhesiveness) S =743}t &4
2 0Y4}of] 93.6%= t2F7F 7HE =L, BRI AZME 3
7¥go] S7FEE @ Aol AAstlaL 3% H7E A U
gt 2ot FUAETE 2%l A= F9F Q1 & ol
£ YUEt A &sith 19004 447X = H7teFe] St
5 Aastilon, EUHAZNE 7 3%7F A UEbgTh
S FAHATLE F7HEe] S7HESE SRl e
sl7] ARt e H, ATte] AEE 1Y, 2¢, 39 % 497t
2] 2313k 09, 1M E 279 1-2%e) A 9914
ol Zpol7} Lhehbx) eksteh. AR 087k thzTol ]
sto] EAUHAZER H7E 3%7F 994.0%% 7P =L, ARt
o A EneAIE Arlel FUlEeS B
Frtetaton, 0dAe] BT, 1-2%elAE #eH A
ol7b UERA] kgieh. ol Rukg H7ksh Awol A= H7b
ool W} SRlgT SUAS FasttkT Bslgon)
(Hong & Shin 2008), Alolv RS A7 Amol 4=
Hrleol wet welgE UM asiRow, Aea
RARAE Wrie) wet Flele AR 2 A7dsel 2
Stth(Lee 5 2000). R AHRAE EawAAE Arleo] 57}
P42 ol EXWAVEE W7} 307k 7 e,

of

=4 EFIYEIA

B340
B2

AlZbo] Agas 7kt 0dxto] =,
1-2%0AE frolMel ol7t e Qpgrew), Rabge
YERA] FQtTH(Table 8).

8. EUHATIF AWO| ZHsSZAAL

FOEAZERE H7F Ao A 9l o3 gF 9 dAY, o]F,
o olul, A7 9 AAA | sER BEALE AN
of Ao] et 7|3 e 0GR 27} 6.52 FUAL, 2%
7H6302 oo Ao gt AE =7} Fqhon, FH
RV B ol M Mol i AE sk S Uehde. 12
oA 4R E 272 267k 713 e BEE Wl |
ARpol = BhET, 1-2%AE FOHl Zfol7h k] g
et Foll et 7S EET F 4 el gt A
sE2 TEs}el Brhehel, 0UAe] et 2% A7t 4]
wol fejHom Fokov], 1% W7k ARE FuabA ekt
on, F22 2olE UEhA skt 194 = 25
o 7 T ol 27 FobAch BT FE 3%
£ AlQstas AAF oz ARZo] gllen, 2% o|st M7t
Aol B Brlo] FFL FA e AL e
R AR 7D Gl ulde] 2o <)
ol At A= Holw, 3% J7tglA HsB7E A
et 0|3t 0de] 27t felH oz A Uekdke
B, EXAZLR % A7E AolA R MEES Ueg
o5, Azko] A4S 197, 2208, 424 frol el
Ztol7} Y= A2 UEhitth gtol] gt 7| 2= dgtat A
gl tiet A== Fristglon, dute] tisiA= 093
of 2T, 2%, 1% £02 AT =S YehfiglaL, FuHA
7h% W7 37k e MBS Lehiich 120 407
e AAH R folHel Aol S LA gisleh. T
gl tfsfiAl= 0ol 2T, 2%0lA= F22Q Aol&
UrehA) ghste. EXHA A7 2% HEES B Lekito
o, 1YAFE 123 gho] oftt F7hste], 4dAtoll= A
o2 o7l o]} ek grofeh. wte] Ak i
o}u| 1= A2l alanine, threonineX} 1143 dhof] J&FS F=
2 o}u] = Al glutamic acid, aspartic acid-2 H7}go] E7184
g wou, EUHAZLE J7F AW 3% 7|37 W& A
EDARI AT e A Sl B g
A5t H7hro] S7HdrE ghof] ek 7| S =7 ¥ A
o= AZFETE ojulo| At 0} EIHAILE Bk 2%
7b olu|7t AA U= Aem HriEgeH, WAL
2 W7} 3%olH &S A2 ShlEset 4URjo)E WAL
2 9129l Fol7t Lehbx] gsteh BAH o] ther Brks
Fogg, A3, 5%, ARAe 2 Jristit REdeS

0gztof| 2ol 2%7F A7t wokom, {233l 2po]

£

do

bu i
o
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Table 8. Textural characteristics of white bread with different Lentinus edodes powder concentrations

Storage period

Lentinus edodes powder mixed ratio (%)

Items

(day) Control 1 2 3
0 93.6+0.8" 92.7+0.9° 92.6+0.8° 89.8+1.2°
o 1 93.3+0.4° 93.5+0.8" 93.1+1.1° 88.8+0.3"
Sp“zfil)ness 2 93.8+0.6" 93.40.8° 92.8+0.3" 90.5+1.8
3 92.6+1.4° 93.7+0.3 91.6£0.7° 87.5+1.7°
4 93.340.6" 93.240.5 92.0+1.0° 85.0+£1.5°
0 71.3+1.1° 72.3+1.9% 69.8+2.3 62.7+0.4°
. 1 65.543.3 65.7£0.7* 62.2+1.3" 54.3+1.0°
C"he(s;,‘/:)’)eness 2 60.642.1° 64017 59.242.3" 65.3+9.4°
3 66.2+8.2° 61.1+1.7% 56.6+1.7% 48.14+4.0°
4 56.4+1.3% 59.0+1.6° 55.0+1.6° 44442 9°
0 582.9+43.0° 473.1461.7° 654.1+16.4° 994.0+216.1°
‘ 1 645.0+132.9" 563.4+19.3° 855.2+129.0° 1,197.6+138.4°
Gummines 2 800.8+119.1° 708.4+133 2" 961.1:£102.4° 1,804.0+288.3°
© 3 893.1£74.0% 726.6+25.7° 1,015.1+53.0° 1,324.4+164.7*
4 938.7+67.2% 837.7+129.8° 1,155.7+181.3% 1,335.6+117.7°
0 545.2+35.5° 439.0+61.1° 606.0+£19.8" 894.0+£207.6°
. 1 601.6+123.0° 526.5+13.9° 795.0£110.4° 1,062.2+104.6*
Bngness 2 750.4+107.7° 661.3+119.8" 891.5+93.0° 1,635.2+295.6°
3 828.0+81.0% 681.0425.4° 930.0+41.9° 1,161.3+164.6*
4 875.8+59.1% 781.4+125.0° 1,062.2+153.9% 1,136.2+117.3°

" Each value represents the mean+S.D. of three determinations (n=3).

2 Mean with different superscripts in the same row (*°

E UEA &tk 193el= REZEo] Robxlon, 29
I 443}l = AAH o= {97 Ql Aol 7F bR gkt
AP E 2% 7} Ao] A w7t 4 Uesth 094} 2
U}, 4Upoll= AR o2 [FoHQ Zol= fislen, &
2ol & el A] okt £53h FHAZEE A7t 2%t
A7t =4 vetston, §922 Zpol& UehliA] 39k
o} AJZro] AGeE S5 WA YEtg e, 293 443t
o= oAl Zpol& UehfA] Fgkeh JFoll gt Hrt=
FAHAZFE H7F 2%7F ARgro] 7P W2 A0 R HUtE
Rom, 2d3oll= FoA < Zol7h gloleh AAAQ] 7%
T 2ot BUHATLR 2%7F B2 A5 E e
I, th2og 1%, 3% £o2 3o HNZ=E Jedch
(Table 9). A|7to] BEFE Haste S BYom, 294}
FEHE §948% 2ol HettA] gkt g2 9] gy
o] #2548 WA 7IZ=TF A UEth webA 2 A
TFAT, EUHAZER J7E 2%t 7 AR 7SR A
Zrg )

) are significantly different at p<0.05 by Duncan's multiple range test.

OOk Ol
pri |

a4

B ATE AEE} O EnEAbR B0 Y7k 4
B AW 9iste] BA SHS ASHATE vt
= A7 Au e An 2 g EnnAtE A7t
spoll ket tha F7hshEom, S1EE 1% H7h AmelA 7}
7 ehidth EnsAZIRE Bk Aol B 3
Fheo] whet wolx e A Fston, YR g
A 7V A bt om, EnH AR Bkl et W
Uehidth SAE 9 ANES EuALE Brhgel 37
42 Fobiith. & TAoA fejobul it g
ISR G A 3%, 2%, 1% 02 Uehgon, &
AR B oAl e WERhE SHISHET.
EINAE A7t ABE] H47120) UE B T
3t SRS AZko] Aol wket Zasheick. ol et A
SEL BNNAVLE 2% A7 Aol A b B4 vebo

H, oA W wRge] g e AL FAwgch
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Table 9. The sensory scores of white bread with different Lentinus edodes powder concentrations
Storage period Lentinus edodes powder mixed ratio (%)
Sensory items
(day) Control 1 2 3
0 6.5+0.792 5.4+0.9° 6.3+0.7* 4.6£1.1¢
1 6.2+1.0° 5.551.0° 6.3+0.8" 4.6£1.1°
Color b b
2 6.4+0.7" 5.2+1.1 6.2+1.2° 48+1.1
4 6.840.4° 5.8+1.3% 6.3+1.1° 5.3+1.4°
0 5.6+1.4° 4.8+1.0° 5.2+1.1° 3.7£1.2°
1 5.3+1.6° 4241 4% 5.1£1.1° 3.8+1.6°
Sweet
2 59413 5.0+1.4° 5.9+0.8' 4.7+1.1°
4 5.8+1.3 5.3+1.5° 5.2+1.8 4.8+1.4°
Smell : -
0 5.741.2° 4.7+0.8 5.241.0° 3.8+1.1°
1 5.6£1.3" 4.8+1.0" 5311 42+1.1°
Tasty b b c
2 5.6+1.2° 4.8+1.1% 5.8+1.1% 4.4+1.1°
4 5.8+1.1° 5.3+1.1% 5.4+0.8° 4.4+1.4°
0 2.542.3° 2.8+1.4% 1.740.9° 4.1+1.9°
1 234212 2.7+1.2% 2.2+1.5° 3.5+1.7%
Off-odor
2 2.942.4° 2.3+1.3 1.8+1.1° 2.841.5
4 2342.1% 244147 2.0+£1.0° 3.1+1.6°
0 4.8+1.7 43+1.1% 4.441.2% 3.4+1.5°
1 44417 3.6+1.6° 4.1+£1.4° 3.1+1.6°
Sweet ;
2 49+].8 4.6+1.3° 45+1.5 42+1.5
4 47+1.0° 4.5+1.6° 4.6+1.5 43+1.4°
Taste
0 5.7+1.4° 4.9+1.0% 5.4+1.2° 4241.1°
1 5.3+1.5% 4.8+1.1% 5.6+1.0° 4.4+1.3°
Tasty b b
2 54411 5.1£1.2° 5.5+1.2° 43414
4 5.3+0.8" 54+1.4° 5.2+40.8° 4.8+1.4°
0 24422 24412 1.5+1.0° 3.3£1.5°
1 2.442.1%® 2.3+1.2" 1.8+1.1° 3.6£1.4°
Off-flavor ab ab b :
2 2.642.1% 2.240.9° 1.540.5 3.0+1.0°
4 2.1+1.9* 2.3+1.1% 1.4+0.5° 2.3+0.8°
0 6.3+0.9" 5.4+1.0° 6.3+0.9° 4340.9°
Soit 1 4.8+1.2% 43+1.1° 5.3+1.2° 3.941.2°
O
2 5.3+1.4° 4.6+£1.2° 5.3+1.3° 43+1.3°
4 4.6+1.4° 4.9+1.6" 4.8+1.4° 3.7+1 42
0 54+1.7° 5.0+1.2° 5.6+1.5° 4.8+1.1°
1 5.1£1.2% 4.3+1.1% 5.3+1.2° 3.7£1.0°
Texture Chewy
2 4.5+1.0° 43+1.1° 4.7+1.1° 43+1.2%
4 4.441.3* 4.6+1.6° 4.9+1.4° 3.8+1.6*
0 5.940.9° 5.440.8° 6.2+0.9" 43+1.2°
) 1 4.7+1.3% 4,441 2% 5.5+1.2° 4.1+1.6°
Moist
2 4.6+1.2° 43414 48+1.5 5.0+1.7°
4 43+1.6° 45+£1.2° 48415 3.5+1.6°
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Lentinus edodes powder mixed ratio (%)

Sensory items Storage period

(day) Control 1 2 3

0 6.1+0.8 5.4+1.1° 6.3+1.0° 4.6+0.9°

1 5.6£1.1% 4.9+1.2% 5.8+1.1° 4.6+1.2°
Texture Odd

2 5.8+1.4° 5.4+1 5 5.8+1.3 5.0+1.5%

4 3.442.0° 5.3+1.4° 5.7+1.3° 4.5+1.6®

0 6.3+1.0° 5.3+1.0° 6.340.7° 3.9+1.2°

1 5.9+1.0° 4.5+1.0 6.1+1.0° 4.0+1.0°
Overall preferences

2 5.3+1.1% 4.8+1.3° 5.4+1.12 43+].3%

4 5.240.9° 5.2+1.5 5.6+1.2° 47413

D Each value represents the meantS.D. of three determinations (n=3).
) are significantly different at p<0.05 by Duncan's multiple range test.

? Mean with different superscripts in the same row (**
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