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Quality Characteristics of Soup with Whole Milk Powder and
Pleurotus eryngii Powder

Su-Yeon Back, Sung Soo Kim, Sang-Dong Lim, and Jeong-Ryong Do’

Korea Food Research Institute, Seongnam, Korea

Abstract

This study investigated the quality characteristics of cream soup added with Pleurotus eryngii
powder. Pleurotus eryngii was dried in a hot air dryer at 40°C for 8 hours and at 60°C for
8 hours. The dried Pleurotus eryngii was pulverized using a pin mill, and the powder was
sieved through a 60~100 mesh. Sensory evaluations of cream soup added with different-
sized particles of Pleurotus eryngii powder were performed. Cream soup added with Pleurotus
eryngil powder of particles below 150 um showed good appearance, taste, and mouth-feel.
Quality characterization of cream soup added with 5~20% Pleurotus eryngii powder showed
that L value decreased with increasing Pleurotus eryngii, whereas a and b values increased.
Sensory evaluations revealed that cream soup with 15% Pleurotus eryngii powder had signifi-
cantly better taste, mouth-feel, and overall acceptability (p<0.05) than other samples. Thus,
cream soup with 15% Pleurotus eryngii powder of particle size below 150 um was the most
desirable and could be successfully used as convenience food in the food processing
industry.
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PO 45k Aol AZBA A oF 3059 BHAS TR Slo] B FFY
0= 4t 492, Hle] BI, B2, B6, 94T 24, 9L A, 25 5 Tkt vl e et
T QEH(in et al, 2006). AbSOIHAS e Aol AgelaEoR 2] sty Sol
srakelo] 4IT1o] Fot At $019) et SARIEHCho ef al, 2008). EF AREOIAS 2RNE
02 QlAFo] gt o & Eelss W Weh 2R 53 22 J15H BUS FRskL glo

A}, Pk, oFNG A% 59 7159 7T 9l RO B3 YeHKim er al, 2006
Kim et al, 2009). A&01HAS] 287 Z7HRA 71l ABANE B3 cfzpgato] olFol
O AABALS] S| @ Bl TAVE QIlon] AT ezt 71z k] ojeig) 712
o] Eeak= 5 A B71e] ot B71eKrKang ef al, 2011). wfebd ApgolBsle] 48] 571
9fste] e AZATAA Holt TR /1AFY Aol Basi.
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Aol A 7Hs ARl BT APAT 2= AlSolAl £ 2. M=o Hx
7} F78(Kim er al, 2017), AEoIHA 2 H7F T3] (Kang

er al, 2011), %] &% H7F F71(Kim er al, 2010), A&l 1) MA0|HAlS] YEAX U Hats)
B2 7 APLee er al, 2009), RSO HIOIAE HZE - gsoiubaie 1412 40TOIA 8AIZE BB F 242 60T

=5Sung et al, 2008), AEIHA £T H7F FUKo and A gA7F 9TAZ AT AZRH AHﬁOltH&f A(Pin mill,
Kim, 2007), Ai&elHA &2 d7F 2EAA A (Jeoung and Kyung chang Nachinery, Korea)Z £afato] 60, 80, 100
Shim, 2004), Al&o] F3 AU(Hwang et al, 2004) 5°] Atk mesh BEZUR2 Y A2a AM8si9T).

HHEE ARSjofl A AL Qs e A8 HEo] ekl v

AE 25l OAEEL BJAEZTE E 7HHAQ] A2 Hsly 2) UK} I7|H MAO0|HA Hat X7t JZADO| FIX

A o3t A Wl Qlet A7l digt WA E3F F715)0 70% AR} 30% YRR HiekE 7 S-AIL Agd] AR

R A2 A Sl S AAHE W 2oz Rt 9718 AjolHAl B2 10% A7Iske] Y&F 2718 AjbowAl
S (PR AE] T ARPASS] 8 oriKang ef  nay g agam Amg Azt 94 2718 Aol
al.,, 2006). 1 7+ Ax= 9-2]9] A AgolA HHRIE7} oid B} Wlek GYAT] MRl RS 20 g Adste] A 180
_% fotal §lop, 244 5L 45Ated b op et 4AE 8 7‘—}_‘% mLof| Y11 Aoj7pe 387 FEoA £ 2Edt §, A2(250)
St gFA oz Wol HF sl 9lom I A7t Ydo] F7lskL oA Bitete] B XEa AREsloTh

AtiHan et al, 2005).

2 APoAE Aol ol 8ste] HAle ARl B ’\17]51 d 3) MZ0|HA 2ot &7} JRIATO| HIX

RIS OIS iR A0 B TS O ARSI WS jgolia g 47t 3nAns oeluge ) 438 A2
UL WIE TYLRE ALD £ EIRHE TNIE ONF o 0 gt an o g o oo o
%—5 H%\_ ]]:H)HO ;(_]7]_01_ ﬂg]/\EA 7H1:ﬂ- 7F_A4o A]'-U%EO]'E]‘ s, 2711, 3 U X AN ToU- a2, E'oc; T 17T ©

A2} Aol Bt H7lefo] we wighul 8-S Table 13} 2
o] AAsYch AjLoluiAl Bt AH71e IYALZO] AR A|EE
Mz 3 Hitd 20 g AZste] AAZ 180 mLol] YT Aoj7hu 387F ZEoA
Zio] zelat 3, ALQ5T)NH BHsl] B4 Az NS,

1. M2
Az Ao Bl $91 A ERALSR), WAHCALAD),

SRR, 1(@&) wggey), guemee), 3. Y

TEEHRED), WINFED) 52 /\}-&o]- 71 Afjo]HAlL

A% B9 AN FUslel BFAE L Bafsiel 4 1) ME 5

B3 Wk 74 A2E D 2719] 42 0] Hob 2 A (Chro-

Table 1. Experimental ratio of ingredients for cream soup with Pleurotus eryngii powder

Pleurotus eryngii Milk Flour Corn Salt Sugar Onion Garlic White pepper
Sample powder powder starch powder powder powder
Weinght (g)
PSO 0 62.5 18.8 8.0
PS1 5 59.5 17.8 7.7
PS2 9 56.7 17.0 7.3
43 3.2 1.6 0.8 0.1
PS3 13 53.9 16.1 7.0
PS4 15 52.5 15.8 6.7
PS5 17 51.2 15.4 6.4
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ma meter, CR-410, Konica Minolta Inc., Japan)& ©]-&3}o]
Wi (lightness, L), 2% (redness, a), & (yellowness, b)S
33] HkE =A51qch o|u ARSE MXAQ] EZREAMIHWhite
standard plate)¥] L, a, b &2 Z¥Z} 93.97, 0.36, 3.71°]3ith

2) ¢l 9 oi =X

AeE 108) 34Tt ots Fe= A (PR-1, Atago, Ja-
pan), ¥E= AEA(PAL-03S, Atago, Japan)% ol-g3to] 33]
HHE ZA51l
3) Hs WY}
Aol HAS H7IRE AAm| ¥ % ‘—57}% 39 Hd 1082
o= stof AAlsHlTh A=
&710] ot A5ttt ELEV\”«] 7]£E°ﬂ tsto] e (appea-
rance), &u|(flavor), BHtaste), Tk(salty taste), HAZH mush-
room taste), A¢Hmouth-feel), AA1ZQ! 7|3 % (overall accep-
tability)& 9% AL g ARES] Wi 42 A2 13, FAL 44
T k2 A2 54, vl 2 A2 9 o= Bttt

4) A w2

Ao] A8 Ayk= XLSTAT(Addinsoft Inc., Paris, France) &
2 IS AR5t ANOVA(analysis of variance) 2.2 54 A
2= AA519.9H, Duncan's multiple range testZ p<0.059]
FolM fedS HSskeih

<1 X}

= L=

2 o

1. MSO0[HA —Er 4ol EH
AjSolH Al Bato] EXJL Table 29} 2t} AjbolHAl Hato] 4
£ 11%A7, Tiu 2 5.41%%t. AjSoHAl BT M=
L7k 86.59, agt 0.13, bgt 11.158 HAIELO] AR A1HHA
of vl thh LFHES YERTE Aol S BETAR
A YEI/ER Wi SRS AR, A oA BT 5
150 pm ©I5+e] Y& 56.3%, 150~180 #m YA+ 8.8%, 180~
250 pm YA} 11.6%, 250 pm o439 Y&} 23.3% EE5HAT.

Table 2. Characteristic of Pleurotus eryngii powder

2. €X} 3718 MSOHM 22 Hot IPATO| EY

1) M

UAF 2718 AlSolsAl £ J7IRE I Ame] MRS AWE 4
= Table 33 2tk AdolM HEE Uehll= Latk2 Aidold
A B 71eEA] 2 2 PO A&7t 76.402 71 BA YEr
gom, Ajgolual Bkg Myl IYPAL P1~P5SE 71.07~
72.7022 tjRof| Hls] F-IH o= WSITHp<0.05). YA 27
H AfSoHA B A7IgE IPATE 150 pm oot YAH] A
LolHA B H7IsE IEAZ P27t 72.7002 T E AT
9] AjEoHA S H7RRE IPAIo| Hlg| Pt FeojHo=
EUTHp<0.05).

XJ/\HEO] ag}]\-_],]- g]—/\HEo %)\-0 /\H_-_o]tﬂ Eul— ;‘<47]-6};<] 0}9_
2t PO A=A 47t -3.233F 16,9302 fo802 HAE
7P W, SN 7P A HERLTHp<0.05). AlSolHA
LS 7R AT P1~P5E aft2 -0.49~-1.17, bt
16.45~16.8602 WARQIA} F7|71 S48 Qoxog AL
EORA| I FHEE WoHTHp<0.05). AjSolHA B A7t
| & FHAZ Age AR Fgol o T} w2
Ao = AlgErh ES AlSoIA EEE YA/EE e H
A AR 2545 Aol o =A Aol BT JAF 2717t
=2 oA BRS X7t 3 ATO] Wrol S 7h
A5kl s STk 208 Al

N

2) #s it
Az} F7|H AjLoluiAl Byt X713} i‘ﬂj/\ﬁ"] e ©7} Anle
Table 33 2, s 7 4% 5 el /135 YA

710 THE AfSolHA B 71 IPALI} AfjSo Al B
2 A7IBHA] B2tz PO AR HIE BE GojHog Lkt
(p<0.05). gtof| it 7]&% Y2717k 150 pm olskel P22k
150~180 pm¢Sl P3 A|EoA 7.0008 §oJFog 7|3%7} &
Ao, YAA717F 250 um OMYRI P5 Alas 6.00°02 7|2k
7F tiE23E PO AJ&(6.149)ETH Fo 4 02 H9ITH(p<0.05). U<t
A19] Azl et 75 %= JAE717F 150 pm ©J5H]1 P2 Aol
A 7712 FoH 08 713 %7t 7MY E9kom Y717} 180~

Drying yield Moisture content Chromaticity Particle size content (%)
(%) (%) L a b Below 150 zm  150~180 zm  180~250 um  Above 250 um
11.00 5.41 86.59 0.13 11.15 56.30 8.80 11.60 23.30
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Table 3. Chromaticity and sensory

evaluations of cream

soup with Pleurotus eryngii powder

Back et al.

Chromaticity Sensory evaluations
Sample

L a b Appearance Taste Mouth-feel
PO 76.40£0.16° -3.23+0.01' 16.93+0.07° 6.19+0.69° 6.14+1.08° 6.70+0.82°
P1 71.92+0.27° -0.95+0.01° 16.60+0.16" 7.1410.69° 6.29+1.38° 6.57+0.98°
P2 72.700.15° -1.1740.04° 16.46+0.04° 7.43+1.13° 7.00+1.41° 7.710.49°
P3 71.69+0.32° -0.94+0.02¢ 16.57+0.09 7.86+0.69° 7.00+1.15°% 7.00+1.15°
P4 71.31£0.11¢ -0.790.01° 16.70+0.04° 7.43+0.79° 6.57+1.72° 6.29+1.70°
P5 71.0740.18¢ -0.4910.01° 16.86+0.07° 6.43+1.51° 6.00+1.53¢ 6.14+1.95'

*" Values with different letters within each row among samples in each item differ significantly at p<0.05.
Soup without Pleurotus eryngii powder.

PO :

P1
P2

P3 :
P4

P5

250 pmQl P49} 250 um ©1AFQl P5 A|R9] 7|5 EL 7H 6.29
9} 6.142 AfEolH 78t P1 AB(6.57) 2 71557}

fo8oz

. Soup with Pleurotus eryngii
. Soup with Pleurotus eryngii
Soup with Pleurotus eryngii
Soup with Pleurotus eryngii
: Soup with Pleurotus eryngii

1=] o
éi ‘T‘UE]-E

2oIH p<0.05).

powder.

powder of below 150 um particle size.
powder of 150~180 um particle size.
powder of 180~250 um particle size.
powder of above 250 um particle size.

910] A3ke upl Fgane] YR AgolHiAl

ot ¥R 77 S5 Bt ¢
7} 24519t Park 5(2006)
FE X759 &=}
o= AjEolHA

ol Aol et
AR Y A

alo. ;‘él 7].

7|5%

suAsteo] Z/RitD Baghl glod 1

o] AA} A2SE AYAT
gt &gt S7toto] B YARelA ] A=
Aoz AlmEch ek URT7] 150 um ALl Afdo|HAl B

22 A B
Fhee

Table 4. Characteristics of cream soup with Pleurotus eryngii powder

oAl Hato] Hrike
Ay ATR= Table 49} 2t} X
SolHAl Bt H7I51A] 2 2T PSO A&7t 87.69% 71

=3
Pt
r-h::

ih=}
tlo
i)

7Rt A9 Az F4 4
A, ‘BJJr Aex el A 59 7=

S 5~17%= E3l] Alxet IPAT

Aol H BES ehh

L8>

Chromaticity
Sample Saltiness(%) °Brix
L b
PSO 87.69+0.16° -3.34+0.01° 8.57+0.07 7.97+0.06° 9.77+0.15°
PS1 86.330.27° -1.69+0.01¢ 8.78+0.16° 8.23+0.10° 10.27£0.17°
PS2 82.25+0.15° -0.7440.01° 9.51+0.04° 8.54+0.11° 10.88+0.13°
PS3 81.55+0.32° -0.65+0.01 9.57+0.09° 8.97+0.12° 11.37+0.15°
PS4 81.51+0.11° -0.50+0.00° 9.67+0.04%® 9.03+0.31% 11.57+0.21°
PS5 79.63+0.18° -0.39+0.02? 9.75+0.07° 9.40+0.21° 12.20%0.25°

& Values with different letters within each row among samples in each item differ significantly at p<0.05.
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7 Hebgen, ASoliAl 282 7Rt ZYAZ PSI~PS5

L 86.33~82.258 Aj&olHAl
FoH oz THASHITHp<0.05). =S agtdt FH=Q bk
AigolHA B 7oA ok R PO AlgollA 242} -3.343%
8.572 7FF RA Uelkon, AjgolHAl Hrlge] 3715 a
3 bte SoH oz Z71etAH p<0.05). Ol Lee S{(2009)

of AolEsl B

Ho] 5ol

o
A&

W] FN1I4E 1

AR Apgel MEEY A7l e 2

o] 7lego] S0l et Lgke

2

T aSk bghe: AbolnAl Bl Ak v H o St

At QAP ol 4 Aol

Yam x7] A BAETo] B3RS Uo.
A AT $ob 4 BEL Yol A
e LR

Al 229 L2 86.59% H

AiSoIH A 2Tl A7 geloto] Alxet ALz g 9
F=9] 54 2= Table 49+ 2t Hee AlSOMHA 2 A7t
SHA & i PSO A&7t 7.97% 7P R9lal, AlsolHAl 7
TS 5% H7KE PS1 AlEE 8.23% tiRo] Hlsf thh F=rt

2711901} 214 Aol ik, AlsolHiAl Bg
S o

=
YAI PS2~PS5= 8.54~9.40°02 Aj&o|HAl B

L E
fegel

ZHESE RAHOR Z7RIANp0.05). FEE ET PSO

[
NE7E 9.775 ¥ Wokw, Aol RS A/ 2

PS1~PS5% 10.27~12.2002 AfgolHAl B Hrlego] 37t
T2 QoA o Z715FtH(p<0.05). °l= Yang 5(2014)9
LFF oA B o]8et TYAIO] B EA AofA]
A7Vl AUAETE Fieof tigh f2oFQl
Zo|7} Qilth= Aol ztol7}h STt

FEyoA T

Aol B H7EE gefote] Azt ZPAmo| gigh s
] E4E 97} I Table 59 Zth oo tigt 715 es= Af
oA £ HFohA] g2 tR: PSO AlE7F 5.08% AflbolH
Al Bk Arlet YA PS]~PS5E 5.88~7.63°0F AjEo]
HA BT H7Fo] 371E Rd o= F7FHATH p<0.05).
Ao dig] 713 IR PSO Al&7F 2.11, A 2% 5%
7} PS1 Al& 3.00, ¥4l B2 17% 71 PS5 A& 6.50& et
U AlgolHA B 7ol SFEE R9doR STkttt
(p<0.05). AT} HAEkl tigh 7|Sees WA B 15% A7t
PS4 A&7} 22 6.63, 6.252 TFE A& Hl5] foFog 7|s

=7F 7P SR Hp<0.05), MA 2

17% 77} PS5 Alg= 2

7} 6.38, 5.88% 7|57} PS4 A|EHT S8 07 ZH4skith
(p<0.05). Y<toflAe] Azto] tigt 7| S = HA B 15% 47}

PS4 87} 75008 Sojdog 715wt 7 £9E0K(p<0.05),

HA] Ha

AL B9 17% 27} PS5 Al 7.382 715w} tha Z45)ich
AR 71T R PSO Al&E 445904 WA 22 15%
7} PS4 Al 7.00°02 v B H7Iefo] SIS fojoz
715%7F 7KK p<0.05), M 2 15% 7} PS5 A& 6.63
oF Al B Aol 17% ool HH 7|5wrt fojdoz

A1 TH p<0.05).

919) A3ke FT) B AgoluiA B
23} Agoliisl Bk Wriepo] 3718

A7t IYATE A

ayame] e oha

A 4 glort Aol ko] Brleke 1597 WK 4

9 Ay2me] Hao] A o vIXA ForA, WA TYA

;A B A B, doleiAe A7 W el Vs
o

7k 57181 Spdt AfSoHAl APAZE AT & YZ A=

A7)

Table 5. Sensory evaluations of cream soup with Pleurotus eryngii powder

Sensory evaluations

Sample Appearance Mushroom flavor Salty taste Mushroom taste Mouth-feel Overall acceptability
PS0 5.08+1.08" 2.11+1.45' 5.55+1.44 1.75+0.66° 5.,55+1.06 4.45+0.88"
PS1 5.88+1.13° 3.00+1.85° 5.75+1.04° 3.75%1.04° 5.50+0.53° 5.13+0.64°
PS2 7.25£0.89 4.00£1.69° 6.38+1.30° 5,00+1.20° 6.63+0.92° 6.50+1.07°
PS3 7.44£0.93% 5.75£2.10° 6.50+£0.93% 6.00£1.51% 7.00£1.07° 6.88+1.36%
PS4 7.500.71 6.00+1.85 6.630.74° 6.25+1.04° 7.5040.93° 7.000.93°
PS5 7.63%1.06° 6.50+1.41° 6.3821.06° 5.88+1.36° 7.38+0.93% 6.631.19°

*" Values with different letters within each row among samples in each item differ significantly at p<0.05.
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