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Quality Characteristics of Porridge Containing Rice incubated with Phellinus linteus Mycelium
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Abstract

In this study, we investigated the quality characteristics and optimum conditions of porridge containing rice incubated
with Phellinus linteus mycelium (PLMR). Composition measurements of PLMR were moisture 13.05%, ash 0.88%, carbo-
hydrate 78.65%, crude protein 6.29%, and crude lipid 1.13%, also glutinous rice composition was moisture 13.99%, ash
0.32%, carbohydrate 77.18%, crude protein 7.85%, and crude lipid 0.66%. The water absorption rate of PLMR increased
with increasing soaking time during 6 hours. However, the water absorption rate of glutinous rice increased until 30 minutes
of soaking time. The pH of porridge was decreased as PLMR contents increased. The viscosity of porridge was increased
as PLMR contents increased, and it was the lowest for the control at 914.77 cP. However, spreadability of porridge was
decreased as PLMR contents increased. In terms of color, lightness was the highest for the 50% level, redness was the
highest for the 75% level, and yellowness was the highest for the 25% level. In terms of textural characteristics, hardness
and fracturability were increased as PLMR contents increased, whereas springiness, cohesiveness and resilience showed
reverse results. In terms of consumer acceptance, flavor, appearance, viscosity, delicate taste, and overall acceptability were
not significantly different between samples. Hot taste was decreased as PLMR contents increased, whereas grittiness showed
reverse results. In conclusion, the results indicate that adding 25~50% PLMR to porridge is optimal for a recipe.
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M =2 Ay Kl (Phellinus linteus)-S -3 A S5(Phellinus) o) —'—0]-
a, FUFE E7)0) AAs 28 9 oRg o2 ARGEAL

T Aol WS 7R A7 AEl THKim & Han 1998). A2 offafito] Al o= %LH
g Talol Frbekla, AZEXT A de] 7Hedt Ao] N HESE o83 AFAu7F Hol o]Fojx 1 Q=T
A9 BHS7IE ol9t 22 AEY 8% F7kskaL itk ASAul= 71 AlZko] A8 =N, 170 7HAC 2 tFE
(Kang 5 2003). I 5 7|4 22 45 FYES A3st 7] AF o, HAAAA FA7|HE HEE FAAE o
I, A Y] a9 gl A% 4F 7le8 =4 F gAY 7ed AFe ] o] RoR Al Qlth(Lee
Z¥etAY, FHEHY] HAS % A2 2] FHolth T 2012). Al ofe] AgorE AT T A5 A

7167 BY FRE S AR & ST o+ S A IKChoi 5 2012), FH5 L FLH=7](Yun T 2010), ¥
& FaEdS AP A, AES B 5] AUTHYoo & Kang 2 (An 5 2009), FEZ(Seo HC 2011) Fo] 3lom, —Z‘»]T—_L
2005). o= AFHAY FAANAE Xl T S -secretase A 3]
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APk F 2004), FEF FEKim T 2004), Fitst
(Park 5 2004) 59 &E5o] A7 Utk

=0 SA12 FA T FA]o] F3lo] FEEC] jlom,
Aozl £, v, =5 W, ¥ 50| JtHOh & Han
2009). 1% F(k)S T2 EZ A dol & AT 7HE
ToEN HES T3 A AT FH= e v fEAeR
23Hg0] ot AP oL 114, o] FA 0 F Wo| o]gF]
I UthLee & Jang 1994). 5]—?—_7- 2H|REL AZAFFA ] A

= S8l A7 7sde ARl ol #'t A7 Edst

A SlROIAT 3k Fol BaF AFRE ) $LE B
o #3E 2 EA(Lee 5 2010), =<1} t]F oligopeptide
2 Hrle 29 Az P E- EA(Kim & Hong 2009), 5]
A AAFE BT P FYAEY BASHMin &
Cho 2009), A BIre M7k Z9] ZA EA(Park S 2009),
ZolwAlat FulE A7HF Z4%(Choi 5 2015) Sl 9l
FYEZ= AFHA S B 3 EolA £S5 B 58
st FE(mE), stE(T#Y, BElEe, 24+ Sl a50]
Qltkal 2o QltH(Dongui science research center 2002). ¥ Al
FAR e B A ol WA Wkl FEtel 102
ol ARt A vjFgt otk WAl B2 o]u]¢} o]
3 2ol HATARA B AA 2= W 37|17 Ldskal, W
ule} Eeoled W Tk St Aluls) HolH vt &
HZEo] fA AdEsiAls &t e A%l

weba] 2 dAFolds B ATARA] Arice incubated
with Phellinus linteus mycelium, PLMR)& 0|83 7|54 =&
Arstel 7% 226 7lolstaat gk

e o

1. AE T2
A AAA AR EE =g A% 60002 (F)AEL
(A ZFZ)elA Ao, 73”(‘3131‘: HE, TFER),
HAEIRE, AACIAILAL(F), 133G, AACA
AT, T B, WA A LAHE), AR
WE7VT, ALAF), 2307), S, A opAlnk, gk, g, of
) ARy, 7, AgnE, Zae e e HIE A
Folstel A-gster

A, ZAH Zehizle JZI:—‘?'—EJ](EAIIIO Thermo Quest,
Italy)E ©]-&3te] B4ttt g@3HE-2 A5 AA FA
dZ W Y2 ZHE %E B

Zo| EAEA 561
A5kt
3. 42 Al Mo| £8 548 =X
=%

O] B Fhg ZHO ee 5(2005)Q HHLS W]
AR A220T)oll A - AIZH0.5, 1, 2, 3, 6 AITHS
“Elo}wﬂ S| B2 o 8 F5EE ST S
435 mLoj] & 1 g& 91 RS FFAI F B 74
H@}— EA89L, &3 s o
ES AASNT 8 S54&2 o3 4o g A4St
T2 FTE%) =
-3 A FA
3 A FAg)

4. F9| M=
AFHARAA] S o]83 F2 AHEES
845 a2ste] A2ttt Fof o] &H H:
& AE A gt & FFY 2819 E& ARE-St]
S AFAA] S A2200)0A 6417 RS 3087F
Tt Aol 28 Fodth ABHATAA A RS
0:100, 25:75, 50:50, 75:25, 100:0 ¥] &= &3tct &o] &
F 200 gofl B 600 mLE 21 ¢5}<(CRP-HDXGI017FL,
FFARFA 3| AL, Yangsan, Korea) O 2 FAFSIATE Sof A}
|H S7= 2 Lo & 20 g AHATF 10 g, Gt 45 g
AFEN 10 g @ F 90 g2 do F 2023t 7HEsHaL, ¢4
= WEo| A ARgSHETh 2117 20 g, FHF 15 g,
15 g, v}R|& 4F 10 g, FoF 113 3 g& 2x2x2 mmE A}
k= 2 mmz Ze FUtE = 841 Loj 1150
715 2 g2 Wol Al EollA 3£ 7HEstaL, 2317], &
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5 pH &3

=9 pH—‘= 9] & 7](HMF-3300H, HANIL, Seoul, Korea)E 9]
&oto] F2 127 Bajsto] Al2= ARSIt Al& 3 gof
22430 mLE 7Pt #3838 £, 2,000 pm o2 2087
YAl B ste] AA=HS o] pH meter(pH-200L, Istek Inc.,
Seoul, Korea)2 Z4# 3} ch

6. 8 A

9] = 3H4A] FZA|(Visco star plus, FUNGILAB,
Spain)& ©]-83t] 50 mL H]o]Fef 65 gﬁ 2 & gpindle:
L4, rpm: 20.0, toque: 99.0%, 60 Col| A &A3}% 21, spindle
S 7 1ol S5l% W] g AT
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7. HEM E3

%9 HAAY &4 Line spread chartg ©]-§3sl S35}t
At 60CE FAAZ F 30 g& FHst] AE &017F 50
mm¢l AHQlZA dFe] Y2 £, dFE Eol&8 287
HAA i, HZ 3 87tH] vhA S-S S5t BHAXE +
sHitt.

8 Mz £H 5

29| A= £ 1A 7]|(HMF-3300H, HANIL, Seoul, Korea)
2 uhashod AM25}T, A} Chroma Meter, CR-200b, Mi-
nolta, Japan)& A&t L(BE), ' (AN %), b (FME)FS
2 Yep ol o] o AMEH 2o 2 WATH(=96.88,
a=+0.13, b=+1.88)& AME-SFGITE 9 B2 tAd 72t
(Powershot G-10, Canon, Japan)E o]-&3}o] Z2] 9|Fhof Zaf
A7F HAA] = sto] H2 w7 o] FofjofA] &gt

lo
H
H

u

9. &%

9| 2A-L A7 30 g& A5 43 cm, Zo] 10 cm9] HF
& g7]0] Jo} texture analyzer(TA-XT2i, Stable Micro Sys-
tems, Godalming, England)E ©]-&3}4] pre-test speed 2.0 mm/
sec., test speed 1.5 mm/sec., post-test speed 1.0 mmy/sec., distance
20% Ao 2 A3t} o|g P35(35mm DIA Cylinder Alu-
minium)E FEet Algo] 23] A& R AYARS o
UERd force-time curve Z2F-E] 7 Z(hardness), -4 2] (frac-
turability), %] Ad(springiness), -2-%]Ad(cohesiveness) U LAl

(resilience)S YEFY Ath

10. ZHSZAL

A SR ARG S 369 i
o2 93 Axor MR HAE Y AEAE AAIst
At olg AH[R}F 7| E == dK(flavor), £]3¥Happearance), 3
I=(viscosity), Bl(taste), -5t Bh(delicate taste), T S(hot
taste), L7Po) R (gritty) D AA|Z 2l 7]|F = (overall accepta-
biliy)2 e Lk ARe 2] % AAL 198BS
15 go 2 A3t 8 FehAg HAlo Goba AFstiet &
SAA Fofdt anAkE Yol 4 52 71EshL, =3,
NS e AT Ag7loA TS &2 A7 Aol AlEst
Ron, Art FY FFE Hasst] Yot F AR
15202 o= HASHAT

11. EAHAZI
2E A¥A3= Windows SPSS 12.0(Statistical Package for
the Social Science, SPSS Inc., Chicago, USA)S o]-83}o] £4]

Aed =4 EFIYEIA

st th ULujx] BARE A (Oneway-ANOVA)S AlA|5}o] A]
2749 §94 AL sH3lem, p<0.05 4=Eof4] Duncan’s mul-
tiple test= AAISt] 2k A|=7H] oA HS5S sl

[
10
o
L
0
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1. =i 9=

AU AL AT} ko] ok RS Table 10] Lieh
Ak 8 13.05%, 3E 0.88%, Br3HE 78.65%, T
6.29%, ZAY 113%2 UEbgth A EA 2T FujAt o
o] o] YHt AJE(National institute of agricultural sciences 2017)
2100 g 71& 8 13.4%, 3 0.4%, SRS 79.5%,
A 6.4%, A 04%= 2 AR AFEH AFHATARA
Aat vt BokS o, 5, I8, A-TFS AP
TAHA B o] A UEha, gt Ak
o ok v UpeRgrh Re] SRS 1399, 3% 032%
S 77.18%, 2l 7.85%, AW 0.66%2 LEFET

2. & Al o] 7 EF2

3 A A AFAA] Zo] 2B F4&-2 Table 29+ 2
ATt A AARA B 8 Tl 13.05%004] A|7to]
ZAgh] W2 B S48 0.5A7HA = 20.29%, 1A
28.55%, 2A17F 33.06%, 3AIZF 41.19%, 5A17F 42.57%, 6X]7F
4135%2 $3 AlZto] F7HEE foldoz Flshlt
(p<0.05).

] £ E F4&2 Table 30 Yebigict o= AdS
F3l 1A7E o]Fol= W3} §lo] 10, 20, 30+, 40, 60
o2 £AANHE 24ste] AFstAth 8 F4&2 10
Ho A 12.50%, 205 20.16%, 305 24.82%, 405 25.61%,
608 26.85%=2 3 AlZto] Z7VEEE foFH o g Frtet
% THp<0.05).

Ar el o Hee £ Fo 8 50 I
o A&7} ZAEHA k= Yun 5(1988)3 Jang -5(1989)2)
Aol meh & Az A AFHAFAA] &) A7 2
o AIZEI 6A17E =3 & & AR ARSI, ] =3
A7 30802 syt

Table 1. General components of PLMR and glutinous rice

General . Carbohy- Crude  Crude
components(%o) Moisture  Ash drate  protein  lipid
PLMR" 13.05 0.88 78.65 6.29 1.13

Glutinous rice  13.99 0.32 77.18 7.85 0.66

Y PLMR : Rice incubated with Phellinus linteus mycelium.
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Table 2. Water absorbing rate on PLMR during soaking time at 20T

Soaking time(h)
PLMR" 0.5 1 2 3 5 6
20.29+0.7229 28.5541.24° 33.06+0.25¢ 41.1940.56° 42.57+0.48° 47.35+0.87°

Y PLMR : Rice incubated with Phellinus linteus mycelium.
2 Mean£S.D. (n=3).
3 Means in a row not sharing a common superscript letter(s) are significantly different (p<0.05).

Table 3. Water absorbing rate of glutinous rice during soaking time at 20C

Soaking time(min)

Glutinous

. 10 20 30 40 60
rice

12.50+0.16V2 20.16+2.20° 24.82+1.99* 25.61+1.04° 26.85+1.09°

Y Mean£S.D. (n=3).
? Means in a row not sharing a common superscript letter(s) are significantly different (p<0.05).

3. 59 p P2 APHAZAA o] HAol ST feH o
e 4-?“]—11] B o] g3t 9| pHis Table 49 Aokt S7IBHAT(p<0.05). ZBHARAA ES o8 52 #3
1;]]}_:,1_8_ 5812 7F% E=gron, Ak A -‘F(-/\]-;e]] B 25% A7} AL g Z20] 6.57 em, 25% A7 6.09 cm, 50% A7

lo

52 5.62, 50% H7FES 5.55, 75% H7FES 5.50, 100% 3 5.14 cm, 75% A7FELE 470 em, 100% AFSH A FAH] B=S
7hEL 5472 AT FAA] o] Arbgo] Zr4E & 3.86 cmE AW ATARA B9 Hulgol MRS {9
oH 02 FAATHP<0.05). ol ATFFHA FAA AR FoHATH(p<005).

B 3259 Y| Z/HLE A8 A2 pHrt W

ureh, A8|9] pHell 93g u-ths A (Jung DH 2006) 5. =0 Ak
o AT A RAFAA] B o] 8e F2| M Table 63+ 2L
t}. Yx(lightness)= 50% A7kto] 37472 7HY B2 & U
4. Zo| Fxof HEY B, 75% ko] 7P @ gk UEhleH(p<
BN B o] &3 £ HES HYAS Table 0.05), hZZT} 25%, 100% Ato]o| A 4ol 9l 2}o]7} 1t
59F Zokth £ 54 542 FE YA, #A=Y ERA] A SATHp>0.05). agh(redness)> dj2to] —0452 7}
Th 9 AR 2ATL £ 25, IFE R SOl A A W2 g UEhlen, 50%, 75%, 100% M7 9
FFS WrthHwang § 2011). =& S8 4524 E4 Ql ZpolE YERRAL R ATHp>0.05). bgk(yellowness)2 o=
o8 24 9 8o Hrkgn R wigulol st o] foFoz 7t W2 g YE AL(p<0.05), 25%
P Tk EHA Ucklun 5 1998). H7hEe] 22312 71 w2 ke vEhdigdch
t2to] 914.77 P2 7P Rotow, FRHAEARA] &
25% H7FEL 1,436.73 P, 50% H7FEL 4,661.47 P, 75% 6. =O| QT BE
H7F52 5,100.17 cP, 100% AR AFAA £& 7,575.73 AR B 0187 £ fBIEL Fig. 19 vt

Table 4. pH of PLMR porridge

PLMR"(%)
0 25 50 75 100
pH 5.810.047 5.62+0.03° 5.55+0.03° 5.500.01¢ 5.47+0.03°

Y PLMR : Rice incubated with Phellinus linteus mycelium.
? MeantS.D. (n=3).
3 Means in a row not sharing a common superscript letter(s) are significantly different (p<0.05).
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Table S. Viscosity and spreadability of PLMR
PLMR"(%)
0 25 50 75 100
Viscosity(cP) 914.77+14.447% 1,436.73+63.35° 4,661.47+126.15° 5,109.17+81.07° 7,575.73+382.48"
Spreadability(cm) 6.57+0.11° 6.09+0.16° 5.14+0.44° 4.70+0.23¢ 3.86+0.11°
Y PLMR : Rice incubated with Phellinus linteus mycelium.
? MeantS.D. (n=3).
? Means in a row not sharing a common superscript letter(s) are significantly different (p<0.05).
Table 6. Color of PLMR porridge
Hunter PLMRI)(%)
values 0 25 50 75 100
L 36.63+0.30” 36.72+0.14° 37.47+0.67° 35.65+0.17° 36.44+0.18"
a —0.45+0.30° 0.14+0.04° 0.69+0.41° 0.93£0.39° 0.90+0.04°
b 21.19+0.90° 22.3140.12° 22.13+0.59% 21.4620.57% 21.65+0.20%

Y PLMR : Rice incubated with Phellinus linteus mycelium.
? MeantS.D. (n=12).

 Means in a row not sharing a common superscript letter(s) are significantly different (p<0.05).

0%

25%

50%

75% 100%

Fig. 1. Appearances of PLMR" porridge.” PLMR : Rice incubated with Phellinus linteus mycelium, 0% : porridge contains
100% glutinous rice, 25% : porridge contains 25% PLMR and 75% glutinous rice, 50% : porridge contains 50% PLMR
and 50% glutinous rice, 75% : porridge contains 75% PLMR and 25% glutinous rice, 100% : porridge contains 100% PLMR.

ik thzol uls) AR AZAR & Hrhere] S7he
22 o] Ao] ¥ FajFon, | Feo] Fo| BAE =
T iz 2ol Hls) AR AZAA B Grle] SAUSE &
oA wrwt drbe RARe] gxto] v EaishA dehich

7. ZO| ZEY

AT BE o] §7 £ 2HZL Table T3} 2
Sk A (hardness)= TR 2o] 20422 714 Wskow], A%
HATAA B Grlgol $14S FYH0R B Ghe
UER Th(p<0.05). 2424 (fracturability) S 75%} 100% 2

7ol Z+2}F 16.89, 169302 {ojF oz 1A =2 ke
EFRTHp<0.05). 3 A A(springiness)> jZo] 3.742 713
EZ S U e, ASHAAAA & Frkgel 5
V2 §oF oz IFAasEth(p<0.05). 27 A(cohesive-
ness)< 100% A71Eo] 0.572 7FF @okal, E-QUA(resilience)
< 25% 7ol 0.08= 7HE Wkt 3 A (springiness)
25% F7hto] 3312 7P 2 3h& UEhl AL, 83 /3(co-
hesiveness)2 | 223} 25% H71Eo] 2R o7 71 =2
Zr& YEF 9 th(p<0.05). E-QX(resilience)2 T Z+0] 0.06
© 2 71 Wekow 70% A7Fo] 04502 JHAF =2 7k
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Table 7. Textural characteristics of PLMR porridge

PLMR"(%)
0 25 50 75 100
Hardness 29.42+3.259%) 39.72+4.68° 51.49+4.60° 67.17+9.04° 85.32+5.87°
Fracturability 15.2740.19° 15.69+0.41% 15.87+0.42° 16.89+0.82° 16.9320.40°
Springiness 3.74£0.33° 3.60+£0.43° 3.03+0.07° 2.68+1.29" 2.07+0.73°
Cohesiveness 0.87+0.10° 0.8320.16" 0.60:£0.05° 0.82+0.14° 0.57+0.04°
Resilience 0.06£0.01° 0.08+0.02° 0.07+0.01° 0.45+0.49° 0.12+0.01°

D PLMR : Rice incubated with Phellinus linteus mycelium.

? Mean£S.D. (n=9).

3 Means in a row not sharing a common superscript letter(s) are significantly different (p<0.05).

bk,

9| HSAM

AFPARZAA RS 0|83 Z9| TEAME Table 83}
9kt SK(flavor)} €)3Happearance)S ) Zo] ZHZf 5.94,
5912 714 E9ton], daza Hhe 7ol folHel Aol
UERR] 4 THp>0.05). & =(viscosity)2} Shtaste)= 25% A

7ol 7Hd w8 AE UEhlaL, di2ad H7E 2l
7ol Aol Lehbx) ekghe(p>0.05). 43t Shdelicate
taste) 2 T 20| 4582 7} =9row, uf-&uUk(hot taste)-
Hrkgo] Z7484E geHoR Yol AP ekt
(p<0.05). WOl (eritty) & AFHABAA 2] 7)ol
Z7latag g0 oz Z713LY I (p<0.05), AAZ 7)&

I=(overall acceptability)= 25% & 7}to] 5722 714 =2 3
5 Ut

Qo U A=

£ AT AR AR B 715 AEO 2N A
W 7R S 3] 9Astel WD AR ATAA B Bl
2 gejste] £ AxSAT F AL 15 A ARA
A Y Ak AR BAT S FEe SY, 4P
RFAR W AL Felstel AxG Z9 oltetA &
el pH, M=, HY4, A%, textureS 2500, B
A AN

% Azo] AHGE AU AZAA el G HES

, o ©

4
Siid

Table 8. Consumer acceptance of PLMR porridge
PLMR"(%)
0 25 50 75 100
Flavor 5.94+1 439N 5.72+1.49 5.7241.50 5.39+1.29 5.33+1.41
Appearance 5.81+1.62" 5.64+1.46 5.36+1.53 5.17+1.50 5.17+1.66
Viscosity 5.39+1.66™ 5.89+1.45 5.56£1.65 5.72+1.21 5.64+1.44
Taste 5.81+1.75™ 5.97+1.38 5.39+1.82 5.31+1.31 5.28+1.43
Delicate taste 4.58+2.14™ 4.67+2.06 4.44+1.81 431+1.75 4.25+1.90
Hot taste 4.06+2.50* 3.83+1.98% 3.64+1.88% 3.25+1.99% 2.94+2 04°
Gritty 3.89+1.77° 3.94+1.72° 4.36£2.00° 4.56+1.96" 4.944225°
Overall acceptabillity 5.69+1.89™ 5.72+1.54 5.47+1.87 5.31+1.28 5.06+1.35

Y PLMR : Rice incubated with Phellinus linteus mycelium.

? MeantS.D. (n=36).
3 ™ Not significant.

» Means in a row not sharing a common superscript letter(s) are significantly different (p<0.05).



566

13.05%, 3)& 0.88%, 3= 78.65%, ZTHA 6.29%, ZX|
Hh 1.13%0]|H, FEL £EL 13.99%, 3|& 0.32%, et
77.18%, ZTH A 7.85%, ZA|% 0.66%%2 UEFGTH o] 4=
B e AT &, 3 BE 3 AZe] S
g FYH s F7HFATHp<0.05). 59| pHi A5
ATAA B Vol F7ErE FYHoE Hasila
(p<0.05), A= FFHALAA & H7tgol S7Hde5 &
oo g FIFeIALH(p<0.05), HALLE FHoem o
B THp<0.05). &9 FEL 50% H7bo| 7H =4 YEt
ko, 7 E(hardness)= AFHAFAA &) FrlFo] F
7VeE foF o R 718 THp<0.05). HA|AQ Ve e
oAl thxZy} Al Atelol oAl Atol7t YUTHp>
0.05). F& Al A HAFAA BZ 100% A st = 7}
SOt A A B2 o83 F AET Al A
TAA B 7HAE 1T o 25~50% H7F At v
H| 2 AR gk
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