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ABSTRACT

The purpose of this study was to investigate quality characteristics of tofu added with shitake in order to improve,
commercialize, and diversify the health functionality of tofu. Shiitake powder was incorporated at six different levels 0%

(CON), 5% (TASS), 10% (TAS10), 15% (TAS15),

20% (TAS20), and 30% (TAS30). The moisture content and yield of tofu

increased, as the amount of shiitake powder increased, while the pH decreased. In a Hunter color reader, the L-value
(lightness) decreased, and the a-value (redness) increased as the amount of shiitake powder was increased. Texture profile
analysis showed that the hardness, cohesiveness, gummness, and chewiness decreased while the adhesiveness increased with
increasing the amount of shiitake mushrooms increased. The attribute difference test revealed a decrease in brightness and
an increase in brownness and roughness as the quantity of shiitake mushrooms increased, and the mushroom odor increased.
In addition, the mushroom taste increased as the shiitake mushroom increased while the tofu taste decreased. Increasing the
amount of shiitake mushroom resulted in hardness, springiness, and chewiness decreased while crushiness and dryness and
the aftertaste increased. Consumer acceptance showed that TASS had the highest odor score, and CON had the highest overall

acceptance.

Key words: shiitake, tofu, quality characteristics, dietary fiber, sensory evaluation
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¥ a1 Al (Shiitake, Lentinus edodes)e U5, U5 A
U 5ol B NS FAEF TB
23t A Al &ohe Al gHAle R 53] 3=, dE,
S ool Aol FE AiE L IthKim HS &
2013). EIHAE B8k, il A]d S H]b"éo}O% Ca, P,
Fe, K 5] F71d3 iRl Bl, B2 3 Yololil & T’/}
sHRsla 212 ™(Song JY 5 2001; Yoo YB 2016), 100 g &
26 keal& e AZ =] ToloE AFo 7 Hrpta S’J\T‘/}
(Park JS & Na HS 2007; Rural Development Administration
2022). FAHAS] FHELS BFER tF-Eo] Aol
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A

(Song JY -5 2001),

Z2rlell D29 dERAHES g3 (Sim HI % 2014), d=H]E(Lee KY & 2019) 52 A7t
Faete] w gl =5S =
K

+thJo KA % 2010). & A% A7} 9 1:]-

=
o] FIWMAE i ol 70~90%= w-f- o} Fojst webA] 7 Aol T A% 7164 B vlEo
71 F31, 20| Al A7) o]H7] wiiel i-E X S 9 v E flal 2andl BEe ke TRl o
H E= dxd dEHE f-5Et(Jung EK & Joo NM 2010). & AFE APtk hFE ol &3t A xH e FHol &
EndA RUE WAl 188 g Aol 254 g B ;oA RIS W] FEUD F8, pH, A, 8
°©] 37.8 g $-r=o] UaL, Bl Bed #1HE e 2 =4 9 B T2 Fote] TaAl Fdo] TR £4
o2 deix] 9 thRural Development Administration 2022). EAd n|RE G3FS BAEAT) o] 2 B 7)HA FH
Fhi(tofu)= F= ©]83 HEAHR] 7FEAFoR A=y ol &7l S AESIA, FF ol LA Hydte

Y U HES T, 4 SolA A lEHoe T 7|12 s R E8y= AVIE rhdstast gtk

W 2 Folth(Kim SE 5 2012). 52| 84 v@ds +

Fote] AR TR GGtk Lshge] Ea O v M oy

Ao o it 2ol FEA Tl A fAkste] 3F 95

o] Mg FE3517] A& D opn| Ak o] woH, 1. ez

S P A AHe rHA R Taeet &84 B ATl ARgE oA 22 T4 EA 100%
| ZtHSeung JJ 1998). o]} o] FH= nwty oJFalE E 71z % 715 W AlF(Baek Song Food, Seoul, Korea)S

o8 fololES BA o R sl 4H|AL 7‘“4‘1]'?47(}, 2] o}7} 22k Fufgted 80 mesh Al Wi ARESIITh WEl=

kgl folu wolEolA £ dEo R AFE F glom, 20221 d%F =4+ WE)] A F(Deagu Agriculture, Seoul, Korea)S
T84 MAQ] daidzin, genistin 52| isoflavone 52| I 2ol Fufste] ARSI e It A8 A e
ZEdEd Alxd, A" 55 Seta o] AW < 100%% 71 A A% A 7H=(Young Man Salt, Deagu, Korea)
W ABE A3 AFeR AMEE AFH L thChung 500 mLE 22}l Fujsle] AlgslgiT

IM % 2011). 28U FHE 100 g & & 2olAdw7F29 ¢

° 2 u|§ vre Aol df &S Ho|m(Rural Development 2. F2o| K=
Administration 2022), 717}el] that Bilo] FZabHA] thek EudAl EEol HriEke geld FHe] Az wighe

3 71540 dE 2SS TR Hrlkslel A7 2 7154 Table 17} 2t} & A@ES A|&el7] ol 4% Al A
W‘% Frote wEo] &detA XH I thPark ID 7H&S AF ] Ad o2 Aele] dv] A HsHAAE
2012). TR 7154 AAE HArke A3Re FERdy Ax Ay EAS A gk §xshHA A= 7H
(Kim SS % 2003), 3 B(Jeon MK & Kim MR 2006), 43  EA zjo]& & & A—t— H] &9 5~30%S H7lete Zo g
(Min YH % 2007), 3}2}(Chung DO 2010), 3vls F&5 g & Akt ZaWAl Hrkte YA &2 W

Table 1. Formulas for tofu with addition of shiitake powder (unit: g)

Shiitake powder

Ingredients

CONY TAS5? TAS10” TAS15Y TAS20% TAS30”
Soybean 100 95 90 85 80 70
Water 1,700 1,700 1,700 1,700 1,700 1,700
Shiitake powder 0 5 10 15 20 30
Coagulant 165 16.5 16.5 165 165 165

) CON: Tofu added with 0% shiitake powder.
? TASS5: Tofu added with 5% shiitake powder.
 TAS10: Tofu added with 10% shiitake powder.
Y TASI15: Tofu added with 15% shiitake powder.
% TAS20: Tofu added with 20% shiitake powder.
9 TAS30: Tofu added with 30% shiitake powder.
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% 100 g Y] 5%, 10%, 15%, 20%, 30%%2 FEHA 2
o] HrtdE delste] AlxsITh 100 ¢ W= 55 3
3 AlH F, 58 1 Lol B7F A2eAM 12 hr &2 £H]S
G, FauAl B 80 mesh Aol Wz vt B
T Aol 22 o] 715 vl 5 1,700 mLe| SR/
o} A FHAZ7](IOM-801A, Soylove Paju, Korea)E ©|
&3tod 90Coll A 25 min Bt £ & W 3Eof| ofFaie] H]
A& AAstL F7E FESIATE AZXE T 1,650 mLE
803 C = 2A3te] T thH] 1%9] 2314 16.5 mLE ¥ 1,
2~33] A& F A2e 20 min WA S3ATE oW, WA

-

H
5

HA7F T2 Tl 429 vedE T HdE 91
2~33] A& T A Wi vy SAE gl ATt
FH]E A 56 x 9 x 8 em)dl] IEE 21 S1ES o
15 min %OP B S AxE 9a 1 9o FEIHE &7
& the 3 kg FARE 25 min 42 Pk AzE T
Fe= 363 EAM AU S/HTE 22 €719 30 min &<
WA & FES AAT ‘ﬂr%, W 2xo Bty Add

3. 48 5%
S50 88 U8 UF 100 go 2R Pojzl Frg
W 4Y A A4 2 Sk, Tk 2ot

FaAl el 391 100 g
RHE dojrl TR 4 4¥ F RAE AAAE
(LKS-S01, LETO., Seoul, Korea)= =333ttt &2 33

W 2] 1 BEGE AT,

R 5E0) = AZE TR B/
g o] FA < 100

4. 2EF S
ANES FJA eAlo] 05 g8 AFR bt TR 547
(Moisture Analyzer, MB-95, OHAUS, Parsippany, USA)E ©]

galo] 33 W 24 5 0 RS eI
5. pH 573
pHE FEFF 4S5 Hdl o7 Al5 10 g& 75 90
mLe} A vlo]A ] ¥al 10 min < T2 35 10 min
W23 F o3 5 1 o dS pH meter(ST3100, OHAUS.,
Parsippany, USA)Z ©|&35}o] 33] vt&E =43t & Azt
Fasick

M =22 AJF5E 35 x 10 mm =7]9] tissue culture dish
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(20035, Soya. Co., Ltd., Korea) Z7]ol] @7 ddtsle] dx
A 2}A](Color Reader, JC 801, Color Techno System Co., Ltd.,
Tokyo, Japan)E ©]-83l L(H ), a(BAZ), b(FA %) 7k
= ¢ AR © 33 W S5k & Jdate Foknh ol
A1-8-% W2 F(calibration plate)< LAt 93.94, agk —1.72, bak

1.88°] At}

7. 7A™ =22 &

Alge] 7IAR 247 L FHRE2x 2 x 1 emE &
2} texture analyzer(TA-XT2, Stable Micro Systems Ltd.,
Godalming, UK)E °©]-&-3F TPAE A A|3t] 7 Z(hardness),
F-2d (adhesiveness), B2 (springiness), -5-7]/d(cohesive-
ness), A/d(gumminess), % & /d(chewiness) S 53] HHE- =%
sl F} 3 Tt olw ARE-gt probe= 25
mm cylinder plastics®]™, trigger type- Auto 5 g, test speed
1.00 mmy/s, distance 3.00 mmz X715 A4 ste] =461t}
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2] F(appearance), WA (odor), B(taste), =2} 7 (texture), H 5t
A1 7] &% (overall acceptance)E 94 & =(1=v]-$ 4}, 9=
vl EhE #7183l
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B 100 g9 31 mge] AFEe Tkl AThRural
Development Administration 2022). Jung BM 5(2008)- v
Aol 7} TR AFol|A] H7FEC] ol wet 8] 71t
olfre el FrE Foleo] ©E FA o wofste
TFHo| Aol ket Ao ' Bugl vl gk o|9 e
7482 Kim SS 5(2003)9] F=2d H7F F5 A, Jeon
MK & Kim MR(2006)2] 3B 7} T3 A Park BH 5
(2013)9] F3 & H7F FH AFelA geldch vk
Chang SY 5(2012)2] 2=d 7} % A7, Jung JY &
Cho EJ(2002)9] =52t % H7F T4 AFolA e A=<
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FEaWHA F4e] pHE 53¢ 27 5212 tx=72] pHSl
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Table 2. Moisture contents, yield, and pH of tofu added with shiitake powder

CONY TAS5 TASI0 TASI15 TAS20 TAS30 F-value
Moisture 2)3) d . b b 2 .
71.17+1.13 73.16+0.72 77.15+1.45 78.53+0.67 79.17+0.22 81.06+1.08 77.23
contents (%)
Yield (%)  174.75+2.87° 215.549.11° 231+6.00™ 228+18.46>  234.75+7.27°  259.50+10.66" 29.80""
pH 6.09+0.01° 6.06+0.00° 6.04+0.02° 6.03+0.00° 5.98+0.01¢ 5.91+0.01° 139.01°

D Refer to the legends in Table 1.

Y Mean£S.D. ™ p<0.001.

3 2~¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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Table 3. Hunter color values of tofu added with shiitake powder

CONY TASS TAS10 TASI5 TAS20 TAS30 F-value
L 93.55+0.32%%  79.17+0.48" 72.53+0.01° 67.86+0.02° 64.09+0.02° 58.58+0.01° 651,822.27"
a —6.95+0.05" —5.48+0.05° —4.62+0.06" —4.02+0.04° —3.53+0.07° —2.81+0.07° 1,851.51"
b 16.17+0.06° 13.6240.07 14.45+0.03° 14.17+0.04° 14.35+0.03¢ 14.70+0.07° 802.39™

! Refer to the legends in Table 1.

? MeantS.D. ™ p<0.001.

9 2~ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

CONY

TAS20

TAS10

TAS30

Fig. 1. External appearance of tofu added with shiitake powder.

! Refer to the legends in Table 1.

%7} it L%IO] 6}_7/_ agko] =
7k Ao *}E%E}. Yun SW 5(2020)2] EmHA % 7}

[

ANE 3| A o] Eiol ‘F‘E“Ti HToM Ajo] o 7] 2] 7]
w2l Aoz Asls]al, Ko SH & Joo NM(2009)2] EiL
WA M7} gael AFelMe Rumslel ¢ 2 A4t
Alge] A J3e Fe= AR *é%‘%}%iu}. FEaHsl A

Zlele Age
WA S H7HE oS A ﬁ—?oﬂ/ﬂ Qodﬂﬁ’iﬂ(Cho
JS 5 2002; Hyun YH & 2014; Kim MJ & Chung HJ 2017,
Yun SW 5 2020).
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Table 4. Texture profile analysis of tofu added with shiitake powder

CONV TAS5 TASI10 TASI5 TAS20 TAS30 F-Value
838.05+ 689.17+ 492,75+ 41920+ 346.65+ 25805+
Hardness (g) 383129 7.12° 37.06° 19.26¢ 29.61° 25.55" 29829
. —20.50+ —50.72+ —62.27+ —105.79+ —121.25+ ~176.69+
Adhesiveness 5.41° 358" 1.02° 1.06° 15.85° 19.76° 138.96
. 114+ 114+ 0.95+ 1.10+ 1.69+ 134+ “
Springiness 041 0.44 0.14 0.47 0.39 0.70 1.62
Cohesi 0.48+ 0.45+ 0.42+ 0.41+ 041+ 0.40+ -
onesiveness 0.02° 0.01° 0.01° 0.03 0.01° 0.02° :
o 402.06+ 309.20+ 204,71+ 171.40+ 142,53+ 102.44+ 04,80
HITMIMEss 34.87° 5.42° 11.70° 16.70° 11.04° 8.81' :
Chewiness 45440+ 354,75+ 194.93+ 193.70+ 237.80+ 135.46+ o
156.19° 141,29 39.61% 106.41¢ 48.45° 70.31° :

D Refer to the legends in Table 1.
2 MeantS.D. ™ p<0.001, ™ Not significant.
» 2~f Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

HA7bgo]l /M s FaWAl o] FiE Aoldfrel  wAlY] A wE]] o AlREHW, Wk 4Adkal a

og] 2] Fs @S A Fvka Bk vl glom,  gho] Kol o g ke VA SA] N 54 Adtet I

AT Adehs dvtEe 235 Bth Hwang IG 5 X[ @t} HrbEo] S71EFE AR =0t Srtehe AE

(2011)2 FH9o A2 HAAE A7l oJsl 43 ol=
-

Park ID(2012)2] H]3}e] X7} F5 Ao ERls|m,
S Hole Ao] ofe}t AL el & TR/l weh FF A5G A5 AUtE A Aol fet nFE T STl
o] 7] ZeolstAl vehdes Aoz Hausii. o3 Axtz AtrHETh Wal(odor) S E A A

- =4
$F/d(cohesiveness)> FEAMA HrbFo] F7MdE § vhEFo] FUMESE WAl WAlZE feldog FoteaA v
olF o w 7HAadlg] o, thET TASS, TASIO~TAS30L  (p<0.001), 243 WA, WAL BAY, F vl Wajol & f2
77} 22 0] 3R BATHp<0.001). ol¢t 22 74EF A Zo|rt glnk Hrbo] SR WAl WAt St
£ wjgdo] H7t FH(Jung BM 5 2008), BAAZ o B = AP L Tuwal BUS HU1e AZXA] Aol=Jo KA
H7F FH-(Kang NS 5 2007), 52371 A7F $H(Jung JY 5 2010) A7olM = E1E) gltaste) SANAE EaH
& Cho EJ 2002) A7oA= 19t} d(gumminess)¥ Al H7bero] Z7HEESE B4l Bhe oA o R Frlsial e
378 (chewiness)= FEIHA H7bgo] S71E4E fo7 of WR TR ke {04 o2 HAEH] 0 H(p<0.001), 1L
O 2 7FAEF oM (p<0.001), ol AEe] FAT A= <l A%k utyh Fouldl gk fo]F Ajolrt gliddnt
o AR Atmdch HdAe] A ¢2T 55 FH(Kim g A (texture) 542 FuwA Hrleo] SRS
SE 5 2012)9F T4 371 T (Lee KH 5 2014) Aol o5 &4, A4S FolF oz FAasisloy, S7iA=
Hrbgol VTS Aol Aadhe AT Bl vk gle A= HETES folH oz 37 (p<0.001), FE5TS
o, FAe v B2 A7F FH(Chung DO 2010)9F 5 27 lo|& Holx| esith. glxx 54 Ao Aede
Z7H A7F FE(Kim SH 5 2021) A7l Hrtego] 5 7|AF A Y] 9ax 34 A3 5 AR kol 93 Ao
NS E fadhe A4S 1Bl bt ook 2 AteEY, 58] Tt 3L 71AA 22t A3
o} dX|ste AFE BATh $ule FuWA Hrbge] 7t
6. S< Aol AAL FrE FoH ez Z7HHITHp<0.001).
FaAE H7heE FR-e] 54 Aol AL A= Table
59} 2t} o Fappearance) 542 THA Hrteke] F7t 7. 7|5 A}
SFE W Ao fFold o hasta, 24 FJre A FaHAS H7eE FHe] 715 % A 2P Table 67
At R R Z7lekdthp<0.001). A2 A9, Fu 2ok 9@ tig 71 EEE CONB.13)°] 7 =ka, Ex
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Table 5. Attribute difference test results of tofu added with shiitake powder

CON" TAS5 TAS10 TASI15 TAS20 TAS30 F-value
Brightness  6.67+0.73%Y  4.67+1.11° 3.74+0.94° 3.00+£0.73¢ 2.26+0.71° 1.33£0.68"  138.81""
éﬁggj Brownness  1.07+0.27' 33060.99°  437+0.69°  478£080°  5.85:0.53°  6.81£0.56° 23840
Roughness ~ 1.81+1.14° 3.26+1.06" 4.19+1.18° 4.48+1 25 5.04+1.43% 5.59+1.87° 2727
Savory odor  3.85+2.14 4.52+1.53 4.41+1.45 4.81%1.45 4.19+1.57 4.04+1.60 1.29™
Soybean odor  4.07+2.30 3.96x1.34 426+1.43 4.30+1.44 3.96+1.43 3.78+1.50 0417
Odor Musgi‘;om 1.48+0.98 27841315 3.04+132% 3304161  381+178°  4224210°  10.09""
Beany odor  2.52+1.72° 3.00£1.39™ 3.19+1.47% 3.41£1.72% 3.22+1.78™ 3.70+2.07° 1.48"
Savory taste  4.59+1.69 3.89+1.37 4.52+1.58 3.59+1.62 4.04£1.50 3.81£2.09 1.57"8
Mushroom . b b b b a .

e aste 1.78+1.40 3.15+1.38 3.67+1.73 3.89+1.89 4.07+1.77 5.22+1.76 12.57
Beany taste  2.89+2.03 2.96+1.81 3.15+1.32 3.07£1.80 3.48+1.63 3.93+2.00 13178
Tofu taste  5.81+1.47° 5.04+1.22° 478+1.09° 4.74+5.84° 3.20+1.34° 2.44+] 45° 5.94™
Hardness  5.63+1.36" 4.26+1.68° 3.93+1.54° 3.15+1.26° 2.81+1.11° 1.93£127¢  23.84™
Springiness ~ 5.26+1.58" 4.11£1.55° 3.74£1.58 2.56+1.22° 2.33+1.20° 1.52+0.98¢ 2672
Crushingness ~ 2.26+1.43¢ 3.41+1.42° 4.2041.42° 4.78+1.42° 5.59+1.08° 6.07+1.21° 30.05™"
Texture Dryness 2.2241.25¢ 4.11+1.55° 437+1.36° 5.11+1.40° 5.59+1.42° 6.33£1.00°  30.58"
Moistness ~ 4.52+1.37 4.44+1.37 4.59+1.12 3.96+1.56 4.52+1.70 4.19+2.00 0.68"
Chewiness  4.89+1.45% 3.96£1.45° 3.67+1.47" 3.33+1.33%  3.00+1.57% 2.70+1.59° 748"
After taste 2.22:+41.22° 3.67+1.44° 4.19+1.78% 4.74£1.43% 5.22+1.50™ 5.74+1.38" 2283

D Refer to the legends in Table 1.
2 MeantS.D. ™ p<0.001, ™ Not significant.

9 2~ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

9 7-point scale (1: very weak, 7: very strong).
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Table 6. Consumer acceptance results of tofu added with shiitake powder
CONV TASS5 TASI10 TASI15 TAS20 TAS30 F-value
Appearance 8.13+1.139  5098+1.60° 5.57+1.87™ 5.13+1.73° 4.07+1.90° 2.98+1.72° 5851
Odor 6.40+1.80° 6.43+1.63 6.06+1.71° 5.93+1.70° 5.00+£1.98° 4.96+2.03° 715"
Taste 7.13£1.91° 5.61+1.89° 5.48+2.00™ 4.74£1.92° 3.98+2.12¢ 3.32+1.98¢ 25.02™
Texture 7.46+1.73° 5.3042.28° 5.00+2.09° 3.67+2.10° 3.22+1.84% 2.48+1.67 44.94™
Overall acceptance  7.44+1.76" 5.5242.01° 5.65+2.10° 420+1.77° 3.814£2.09° 2.91+1.90¢ 37.32"™
D Refer to the legends in Table 1.
2 MeantS.D. ™ p<0.001.
3 2~¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
9 9-point scale (1: very bad, 9: very good).
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