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Quality Characteristics and Antioxidant Activity of Cream Soup prepared
with Soybean Flour

Hyun Jo Kim, JinJoo Park, Joo Yeon Lee and Eun-Sun Hwang'r

Dept. of Nutrition and Culinary Science, Hankyong National University, Anseong 17579, Korea

ABSTRACT

The study was conducted to investigate quality properties and sensory characteristics of soup prepared with 0, 30, 40, and
50% soybean flour instead of wheat flour. Total moisture contents of soup among the different groups were not significantly
different, whereas the ash, crude lipid, and crude protein contents of soup increased with increasing levels of soybean flour.
pH and total acidity of the test sample added with soybean flour were similar compared to the control, whereas sugar content
increased with higher amounts of soybean flour. In the chromaticity determination, L, a and b values increased with increasing
level of soybean flour. Total polyphenol and flavonoid contents increased with increasing levels of soybean flour. The
antioxidant activity of samples measured based on DPPH and ABTS radical scavenging activities were significantly higher
than the control, and proportionally increased as the amount of soybean flour increased. In the sensory evaluation, addition
of 40% soybean flour resulted in the best scores for flavor, taste, thickness, and overall acceptance. Addition of 40% soybean
flour increased the intensity of softness and nutty taste and reduced oily taste compared to the control. These results suggest
that addition of 40% soybean flour could be applied for preparation of cream soup.
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# A90) AHEE TARE T B Bo} B wE
AS FYAAPYL DA 04 Fukstel AHgstelct

HE](Lotte, Cheonan, Korea), &% U7}CJ Cheiljedang,
Incheon, Korea), 214 &(CJ Cheiljedang, Incheon, Korea), 4
Tujste] A
o] A18-3}9 T} Folin-Ciocalteu’s phenol reagent, 1,1-diphenyl-
2-picrylhydrazyl(DPPH), gallic acid, catechinZ} sodium phos-
phate monobasic< Sigma-Aldrich Chemical Co.(St Louis, MO,
USA), 2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) dia-
mmonium salt(ABTS)+= Fluk(Heidelberg, Germany)°ll A ¢

sttt 1 o] F4 2 kst G S5 S8 A

AleFE-2 Sigma-Ardrich Chemical Co.9} Junsei chemical Co.,
Ltd.(Tokyo, Japan)ollA] F+43}e] AM&-3}ith

F(Sajo Haepyo, Incheon, Korea)< A|HE-S

2. 27|12 2 $= H=x

=
At duAE S AR FZE AFsta oAb HeHrt
*W?ﬂ Ay, g = 5 18 u /RS AR
Zel Hdl 50%7HA] H7kele 2ol AAde oz AR}
Act dv]add Axjol| me} Table 17} 22 ¥ &2 F2ZE
Azt 4 HEIE Aol 15 F 22 v e v g d
7HEst F7HEE 9 FRow)E THEC F F, B &%
A kst #2523 &9 o wAA Edeiitt £
H Al g AR g Hrkete] =4 ¥ AoiFRA 10
I T BAFUH dHE s A 308 T 3
ZAAZ F 24 A 5 Bevke] AlRR ARSI
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Table 1. Formula for cream soup prepared with different
amount of soybean flour

Soybean flour (%)

Ingredients (g)

0 30 40 50

Soybean flour 0 12 16 20
Wheat flour 40 28 24 20
Butter 40 40 40 40
Water 500 500 500 500
Sugar 20 20 20 20
Salt 2 2 2 2

2 Ao AR WILE, IV 2 UM e 2
ato] Ajxgk xe] NP EEAS AOAC(1995)°] el
uet St TR Fe ZHHO R 105TolA]
Az3t] A an, 3% 600C A3 P or 57
St 2 E-e semimicro-Kjeldhl B o2 A5 iz &
237](Kjeltec 2400 AUT, Foss Tecator, Eden Prairie, MN,
USA)Z ¥-231 a1, A2 Soxhlet 57
HT 1043, Foss Tecator, Eden Prairie, MN, USA)E- A}-&-3}<]
diethyl ether2 FZ3dle] 7 &8ttt

1(Soxtec System

4. pH, &t 3 2 £H

7V ke gelste] Az 29 pH S5 9@l 5
g2 AlFel 108]9] SFE YL Vortex mixer(Vortex Genie
2, Scientific Industries Inc., Bohemia, NY, USA)& w Wkl T}
©3,000 pmoll A 1557 941 5-2](Mega 17R, Hanil Co., In-
cheon, Korea)3tSit}. Y4123 Alg2] A5S #H5te] pH
meter(420 Benchtop, Orion Research, Beverly, MA, USA)=
PHE 23819t} Ants 9453 A5d0S 243 S
2 343 A2 10 mLE AZgkade] Yo, 1% Hs=
=2l 8-H(OCI Company, Ltd., Incheon, Korea) 31182 1
o]r2] 3L, 0.1 N NaOH FF8&H o2 A% sle] 2H]E NaOH
HmL)= citric acid T %)= SHikste] eIt

r

(%) = {(VXFxAxXD)/S}x100

V : 0.1 N NaOH &o] A% A

F: 0.1 N NaOH §¢] 97}

A : 0.1 N NaOH &9 | mLol A@3tE 714k Kg)
D : 3]Au)s

S : A=A F FH(mL)

e A2 AEE SRTE S Al F3) ¢f
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31, 3,000 pmei|A] 1527 Al Ee] g & e FHste] T DPPH 2}z A (%) =
ZA(PR-201a, Atago Co., Tokyo, Japan)Z =g 353 Th (1-A52387H9 SFFE/A R F H79] S345)x100
5 Mg =X 2) ABTS 2iC|Zt AHEM =X
F7EE Freke] A3 22 o] M= 7 =A(Brookfield ABTS 274 £2AE4 L 7.0 mM ABTSS} 2.45 mM pota-
DV3T, Brookfield AMETEK, Inc., Middleboro, MA, USA)E ssium persulfateS A3 24417t Hof| bAoA ¥ESA]H ABTS
ALgsle] 233t AR 150 g2 £7]) # 3l spindle No. ol LS FAAIZ F 735 nmoll A EF = ﬂo] 0.17+0.03°]
= 5 mpme] IJHAEER w30} 102 HFo R 287 A HEF JdBER SAste] ARSIt X 355 100 lLE
AA ZH st 96-well platec]l ¥, FF=E B ABTS &9 100 uL&
A7V T 37T A 3083 ¥H3-A1F ) Microplate reader&
6. M =X AREst] 732 nmell Y FEES S sIsTh *44 ABTS 2}
F7}E o] Ax= A (Chrome Meter CR-300, Mi-  HZ 2718702 ofeff Aol S ¥ 3= a2 tidsie] 4t
nolta, Tokyo, Japan)E AF&-35le] " =(L, lightness), 44 Z(a, Z3ieh
redness), 3 %=(b, yellowness) 722 FA|SFSITE T A
#e] L, a, b w22} 97.10, +0.24, +1.75% ABTS etz 2AZY(%) =

7.5 BelHs U B HY Y
AR 3 gol 4ol FRAE P 40T 5 E soni

0

cation 3+ -l 3,000 rpm°ﬂ7\1 1087 YA st FE5dS
Aol 2 FZER Itk £ FEE(05

Ak 0.5 mLE E313F F 383F A2oA] wgAIZl & 2%
Na;CO; 1.5 mLE 7 5 2413t B3k bl A vk
t}. ¥k-8-E-2 microplate reader(Infinite M200 Pro, Tecan Group
Ltd. San Jose, CA, USA)E ©|&3lo] 760 nmo|A] SF =5
259t} 2o HiE F ZPvs S gallic acid9]
EFT4(6.25~100 pg/mL)< ©]8st] 3 gt gallic acid
equivalent (GAE)Z A3+

St 0|E B 24
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FEFEE 1 mLe} 2% aluminium chloride methanolic solu-
tion 1 mLE &&3le] 22oA] 155 Z<F vhe A AL} wvhe-
22 microplate readerE ©]-83}] 430 nmol|A FHFEE =
At £Zo) e F ZekH o)t RS quercetin]
EZFA(6.25~100 pg/ml)S ©]-838k] X ¢ quercetin
equivalent (QE)Z YERHSIT)
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1) DPPH 2iC|Zt AHEA £X
X FZE 100 pLE 96-well plateol] ¥ 32, 0.2 mM DPPH
£ 100 uLE 718t 3 37°CollA 3083 ¥H-3-A1Z ). Micro-
plate readerS AF&3te] 515 nmollX FF =S =Tt
2= 0] DPPH )7 2ATHL ol Ao =HE TBE
e tdste] AtEsiiTh

_l[}l' Nl
11101.
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(color), ?'gt(ﬂavor), /l'(taste) %] T (thickness), ARFQ1 Ao %=
(overall acceptance) & 9% HEZ Hrlete] HaTrl =S4
2 2o ALE 7|22 st 2 A8 w H (st
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A= 33] WA tigh % (mean)+E A}

(standard deviation) = WERH It} A ATl gk FAA 2]
+ SPSS software package(Version 17.0, SPSS Inc., Chicago,
IL, USA)E o] &3te] Bts} Banae e, 2t
2l ko] folAdedl e 52 ANOVAES ©]83te] #9
S ZQlglk T p<0.05 G720l A Duncan's multiple testS ©|

L3lo] B399t

An o oy



430 Az -1zl
1. ot 2 Stetk
FIE Aol AHEE WIHES} IV R BV M=
dejste] Azt o] dudE 4 2= Table 29+ 2
th GrbRel IR dREC e qdF 71‘74

eSS
11.97% 3t 7.69%2 W7H7e] il =7 Uehge
35S L7Hr F7HRAlA Z42F 0.58% B 5.25% % F7HE
o] 3|8 Fgo] T Aow et UrtRe] Z‘ﬁrﬂ“él g

2 8.15%A0H, Z7hEE WIFREG 30187} =2 24.76
%o A S FHele Ao UehEth 37| 24
WS 21.04%2) W, WIS 1.44%9] 2 g
Ao E YERT

TNE NS 2ElEte] Az Fxe] R FEe
82.07~83.52%% &7 T7HFE 30~50%7H4] 3 7kste]
A z7E oM FolHRl Apol 7t A A et B E &
T I7HFE A7 o2 tilETel e 0.33%R 7 B
kal, 7} o] 30~50%714] Z71gtel| whel 0.43~0.73
%A S7¥she Ao Yehsth AW 45, tiTel
AE 635%2] A Fs Ehllon, 374 A7Eel B
glato] A = 8.98~10.03%= 1.41~1.58u 717 2
7¥eitt. ol & Adel AH-RE DIFolE 1.44%9] 24
wlo] &85 o] 9=t vl8), Tl 21.04%2] ZA|Hbo]
FeElel o] fEoR ARED. Zode F1eE A
7¥eA] &L Al el e 1.52%e10 e, 37 &

~H

T
}x:.
Iz

Lo
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Fed KOOk kit

o] 30~50%71A 7Vl Wl 3.53~4.47%= AA}F S8t
S"ii} ?-L7].E’T‘:_ 13___]7]._?_01] H]gﬂ 3‘741:,'. Z:\:}Hﬂ;d 13_1 Z;{]tﬂ— kg
o] Y53 & o7 By dom(ung JY 5 2006;
Lee JK & Lim JK 2013), 2 3715 2 dolFrFE A7t
sto] Az AWM e FHE ko] STV E I, &
1:/]_-‘111411 2 Zx]H} fﬂ—ako] Z7)ste] B AAdzte} S48k 2

& YeRAt(Jung JY S 2006).

2. pH, ¢t 2 g £F

/M A7VEE 2t Alxe 2 pH, M 3
=5 %3 Z3= Table 37 2t} *7} T2 HulelA] &
3 A FE 29 pHE 62622 YEIoH, F7HE S-S
30~50%71A] 2elste] A|zgh 32| pHE 6.33~6.39% F

A% ge BE pHel Aol FAHO R Fe)Hel Aol
UepA] gdth AdATFoM e wFgiolmAl &, 1
A9 FotE Bl AZE FZANE 2} AT 7 pH
o Wat gk Aoz Ve, ¥ A7Ene 4410 2Fe
H9IthHan GP 5 2005; Yang SW 5 2014).

Faro *o**}‘:“: i Bl A :'loﬂ*i 5 0.01%= 27t
T H7bE wWE oA Apolw= BEEA] eFskth

TFE HUVeHA a Al Zg 2] BEE 1.05 °Brix
= vehkn, B4 B0] 2/He ne Bk 2o
AE epich, B 30% Akl AZ e

Table 2. Proximate composition of wheat flour, soybean flour and cream soup prepared with different amount of soybean flour

Soybean flour (%)

Measurement (%) Wheat flour Soybean flour
30 40 50
Moisture 11.97+0.61 7.69+0.19 83.52:+0.38 83.03+4.87 83.47+0.02 82.07+1.28
Ash 0.58+0.03 5.25+0.06 0.330.00° 0.44+0.03 0.43+0.03" 0.73+0.03¢
Crude protein 8.15+0.37 24.76+1.25 1.5240.11° 3.53+0.31° 3.97+0.14° 4.4740.12°
Crude lipid 1.4440.17 21.04+1.41 6.35+0.01° 8.98+0.16° 9.48+0.05° 10.03+0.23¢

Data were the mean+S.D.

24 Values with the same superscript within the same row are not significantly different at P<0.05.

Table 3. pH, total acidity and sugar content of cream soup prepared with different amount of soybean flour

Soybean flour (%)

Measurement
0 30 40 50
pH 6.26+0.01* 6.33+0.01" 6.39+0.02* 6.35+0.01*
Total acidity (%) 0.01+0.00" 0.01+0.00" 0.01+0.00* 0.01+0.00"
Sugar content (°Brix) 1.05+0.07* 1.55+0.07° 1.60£0.00 1.75+0.07°

Data were the meantS.D. of triplicate experiment.

*7¢ Values with the different superscript within the same row are significantly different at P<0.05.
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T 1.55 °Brix¥ i, F7HF ol 40% 2 50% H7hste]
A 23 =] Y= 747} 1.60 °Brix 2 1.75 °BrixE YE}h
Wt ol sucrose, fructose, galactose®} 22 f2|Eo] &
S50} glo] Y= Aoz BHuxE1 gom(Yu X 5 2016),
olo whe} o) Mol FHE kel SUFEl wet |
T o] ozl Aoz Alsdrh

3. 8z =4

M ANVES gelelo] Alxd $2o w2 Az

= Table 49+ Bt} F7HF5 37lekA] o2 tizael A&7t

SHAth =FgdolmAl B o] whE A4zl
A, T Herh 7P @ e B, Al
o gkl 5% FEA MY =2 =S

FoolHAl ko] 3% F 1%olME HErt Aashe
a2 Btk A= ko] A71eF o] glow, dykA
o7 4zt 277 v E Aot Srksket, ol ¢
5= EWHA Y Helrt Yol Hd=rt Svlske A e
251 EHKim JN & Shin WS 2009).
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ol me} F71ske AEE Bilom, ITE 50% Hrhet
FLoME 59572 7 = UES T (p<0.05). 7HF &
7hEFol SV E Wt STk AL Wbl vlE F
7HE7E o158 AE U] w7l AeR AtmEnh
AN S el = agts 3715 718 &2 20
Me 2472 7P G 3k YR, I 37k 30
%Al A 50%2 Z7}3tol| whet agt® 1.30004] 2312 Z7}a)
At FAEE JEE bk T715E A7 € A
23 g z2ol| Al 8.58% 7MY Wekal, T Akl St
Soll et =2 FAE Ueblth F7HRE 30~50% H7HsE
FEAME bgkol 12.01~15512 7132 &0lstg] L, o
= T AD 55 =34 w791 Ao g Atsdnh &
2 TEE HUkel] Az A T8 IR F7t
7o Hrhke] Frhsel wel At GAwrt SIS
geletithPyun J 5 2001; Lee JK & Lim JK 2013).

5 & ZlHEs ¥ & E2tE0|l=E 2 24

7V A7) F£Ee] & ZEdEs 2 F ZgHxo|= g
A= Table 63 2ok F7HEE H78HAl @a A
b zo] F ZEds g % 1 g T gallic acidE
, B7HF A7bol vlEsle] =
o $iE F Eelvls Tl FUkEelYE &, F7HEE 30
%, 40% 2L 50% 713 FEZoM F Ze)dE dEre 247
113.94, 119.90 2 156.81 mgl & ©ol& F7F2 H7lelA|
2 o Hjg F Zejule gl 1.86~2.56W17HA] &

7Fstsith

Table 4. Viscosity(cP) of cream soup prepared with different amount of soybean flour

Soybean flour (%)

Measurement
0

30 40 50

Viscosity 67.40+2.26

89.60+1.41°

77.37+0.85" 66.23+1.84

Data were the meantS.D. of triplicate experiment.

*7¢ Values with the same superscript within the same row are not significantly different at P<0.05.

Table S. Hunter's color values of cream soup prepared with different amount of soybean flour

Soybean flour (%)

Measurement
0 30 40 50
L* 50.91+£1.34° 51.34+0.78" 56.09+1.96° 59.57£1.43°
a* —2.47+0.20° 1.30+0.08" 2.1240.07° 2.3140.03¢
b* 8.58+0.10° 12.01£0.97° 15.37+1.99° 15.51+1.86°

Data were the meantS.D. of triplicate experiment.

#7¢ Values with the different superscript within the same row are significantly different at P<0.05.
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Table 6. Total polyphenol and flavonoid contents and antioxidant activities of cream soup prepared with different amount

of soybean flour

Soybean flour (%)

Measurement
0 30 40 50
Total polyphenol (mg GAE"/g) 61.28+1.8° 113.9442.49° 119.90+3.45 156.8142.46°
Total flavonoid (mg QE?/g) 161.71£2.77° 232.15+3.21° 238.71+3.29° 334.06+4.50°
DPPH radical scavenging (%) 12.11+2.08° 45.44+1.96° 63.87+2.35° 73.50+2.18¢
ABTS radical scavenging (%) 17.06+2.20* 59.03+1.47° 66.70+1.91° 69.32+2.03°
Y GAE = Gallic acid equivalent.
Y QE = Quercetin equivalent.
Data were the meantS.D. of triplicate experiment.
24 Values with the different superscript within the same row are significantly different at P<0.05.

BIRE W Gn AT £ 3 Fepuols %} B e JAWAT e Aoz BIH D govZhao
sheke 28k 1 g & quercetin® 7|22 161.71 mgo| L, 5 2014), AFPAFANE A Z wFgelo|wAl ThaH}
1% A7kl vldsle] £Ee] $RE % Hepriwols % wol sy Aol FiE Amel A7kl e st
T ST GRlEith =, VMRS 30%, 40% 3 50 115‘_1 T} o] GAksl fso] EobE EISHATHKIm
% H7Pe £3xo] & ZelH wol= gEFe 77} 23215 mg, Y & 2014; Yang SW & 2014).

238.71 mg 2 334.06 mgl. 2 1AL} ol FIIEE
oA ge S s B Behiiols §ol 144~ 7. B
20749714 77}?& TAA. FTINEE ANel] Al 2o A g gk HE g A

AegAtel] oJshd F 1gell dHrElo] e T FEulee e wEnd Ut A3 A} A7= Table 77 2t}

gallic acidE 7|2 6.04~26.60 mge] TH-5 o] 1o, Aol gt M3® =% A, 2y 7S 30% A7)

% ZolH o= cateching 7|52 2 0.89~8.63 mg T+
o] 1™ (Juan MY & Chou CC 2010), HPLCZ #4324
7}, gallic acid, p-hydroxybenzoinc acid, caffeic acid, syringic

acid, sinapic acid, ferulic acid, p-coumaric acid 52| Z2]|9|

= 3IHES FQlslitiAlw’datt MH 5 2016).
6. 2itet 2N FH

T7HEE AUt A xd o] sl 2E ST
AP Table 60 VERAITE DPPH 2t 2 £2ASA & 3
7HEE A7V 2 Tl M 12.11%2 Yebsk L, F7t
ZZ 30%, 40% 2 50%7HA] 713t =Z oA = DPPH gl
Z A 0] 272} 45.44%, 63.87% 2 73.50%= T A
7hel mlglste] Frkskith T/ AHrbeo] Sohekel w
2} ABTS 2tz &ASHE EolA= A3S Btk 37t
FE AUl @2 2] ABTS 2z 24842 17.06
%= 7P e gk YRR, SRS 30%8F 40% H 7t
stod A28k Fxe A= 2H7} 59.03%9F 66.70%2] ABTS 2t
Oz qAEAE veblth 7 del 50%%1 Gl A]
£ 69.32%2] ABTS 2tz &2AZ4S Yehioy, 715

40% H7hrde SAARL frelAks YehliAl= @it

Az Foll id Eelvlent EebivclE S &

[}

& Fxo] A ghol 9%
Eon], Z7HEE 40% B 50% %
of theh ok
735 ZT(4.20%) el vlsl T+
ZoA 520~675H 07 Egkon &
g AgolA 675802 71g 2o MEES Jehir) v
o] A= dx4.25%)l vlal F7HRE Hrkete] Az
SEo|A] 455~7208 02 E=okon] B3] ZILRE 40%
7}ek Ao 720802 7P B2 A3 E AFE YE
Wt "ol 4% thx(3.009) vl&) TS Aot
o A %3 FZol|A 3.85~6.807 07 Egkon,
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Table 7. Sensory test of cream soup prepared with different amount of soybean flour

Soybean flour (%)

Measurement
0 30 40 50
Color 6.25+2.83° 6.25+1.86° 5.90+2.10™ 5.10+2.55°
Flavor 4.20+1.85" 5.20+1.11° 6.75+1.83° 6.00£1.81™
Prefzrsince Taste 4.25+3.09° 4.5542.52° 7.20+1.94° 6.9042.13%
Thickness 3.00+1.84° 3.85+1.66™ 6.80+1.64° 6.40+1.79°
Overall acceptance 4.20+2.75° 4.90+1.97° 7.20+1.79° 6.55+1.79°
Color 2.25+1.59° 5.00£1.95" 6.65+1.50° 8.15+1.27¢
Softness 4.90+2.71* 5.00+2.22° 7.10+2.00° 6.35+1.66°
Imfensstity Viscosity 7.55+1.93" 6.90+1.74° 4.05+1.43° 4.95+1 28"
Oily taste 6.20+2.69° 5.70+2.43% 4.65+1.84° 4.85+1.76"
Nutty taste 3.80+2.21° 5.35+1.81° 6.75+1.74° 7.75+1.41¢

Data were the meantS.D. of triplicate experiment.
24 Values with the different superscript within the same row are significantly different at P<0.05.
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