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Effects of Chlorella Powder on Quality Characteristics of Yukwa

Hee-Sook Cho', Kyung-Hee Kim?**

"Department of Culinary Art, Chodang University
Department of Food and Nutrition, Mokpo National University

Abstract

The principal objective of this study was to investigate the quality characteristics of Yukwa prepared with chlorella powder.
The tested concentrations of chlorella powder were 0, 1, 2, and 3%. As more chlorella powder was added, spread ratio,
moisture content, and volume increased, whereas [-value and a-value decreased and b-value increased. The hardness of
Yukwa made with 3% chlorella powder was highest among the samples. The results of the sensory evaluation test show that
Yukwa with 1% chlorella powder was significantly more preferable in term sof overall acceptability. The acid value and
peroxide values were lower in Yukwa prepared with chlorella powder than the control. Yukwa prepared with chlorella
powder showed strong inhibition of lipid oxidation. Thiobarbituric values were lower in Yukwa prepared with 2% chlorella
powder compared to Yukwa prepared with 1% and 3% chlorella powders and control Yukwa. These results suggest that
chlorella powder can be applied to Yukwa for high quality and functionality.

Key Words: Yukwa, chlorella powder, sensory evaluation, quality characteristics
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3. EEd it =S IS RtMIE

Frake] Az Al AREE AEE <Table 1>3 3Fo] A7}
F200g, N 80mL (¥F 45mL+E 35mL), F 4g=
Higtste] tixwts Azl 223l thxate] A selA
BWNTE AL oA ARS) 2R BF T4 F 2
Zde 2 AZFHO, 1, 2, 3%)S 2Este] wiatsich
(Park et al. 2012).

<Table 1> Formula for Yukwa prepared with different concentrations
of chlorella powder

Samples”
Control CP-1% CP-2% CP-3%
Glutinous rice flour (g) 200 198 196 194

Ingredients

Bean powder (g) 4 4 4 4
Rice wine (mL) 45 45 45 45
Water (mL) 35 35 35 35
Chlorella powder (g) 0 2 4 6

DControl: no chlorella powder added
CP-1%: 1% chlorella powder added
CP-2%: 2% chlorella powder added
CP-3%: 3% chlorella powder added

‘ glutinous rice ’
{

‘ soaking for 7 days ‘
{

\ milling \
3

adding bean powder, rice wine, water and
chlorella powder (0, 1, 2, 3%)

{

‘ mixing ‘
{

‘ steaming for 20 min ‘
l

‘ kneading (40 times/min for 4 min) ‘
{

\ molding (1x3x0.5 cm) \
{

] drying for 48 hours (30+1°C) ]
J

\ frying (120£1°C, 1 min 160:£1°C, 2 min) \
{

‘ cooling ‘
{

’ Yukwa ’

<Figure 1> Preparation procedure for Yukwa.
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<Table 2> FEE 238%, ZAWS 0.95%, Tz
65.95%, Z3EL 7.25%, B5IES 2347%% S = o
Zuw A g g3lE dtgko] =4 JElyth Han et al.
(2002)~ Z2dg} FZE(CGF10000)8] YRS Hais)
A3} FE 2.28%, A 66. 91%, ZA 0.92%, B3}
& 22.73%, 20 AF 10.29% 2 Z3]E 7.16%= Urﬁ}kkt}
3 B3 bl 1o, Jeong et al.(2006)> Sz} ko]
b F FE 327%, TN E 61.45%, A 2.31%,
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A Ao} vlszaisint
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2. RRIES| A} pH
St 2ol YU BT fUE A% D pH

<Table 2> Proximate composition of chlorella powder (Unit:%)

A= <Table 3>3 2t} e W A=E Y22
kel FEAE ] o § 2

olt}, Wyt WA =W A
™ AUAA AXA] =H 4 7ﬂ F2eA= A4S UeRlo]
2FEA 0] "ol A Hrh(Park et al. 2012). F=de} Bzt
A7} frakEe] WeE gixgto] 1.21+0.05 g/mLeloH
24zt 22E 37k 3= 1.23+0.11~1.26+0.10 g/mL
o] W9z, F2de} o] Ut ool YUtk wE f
SENI X}Ol_ o, 24}t 8 HrkrollA fat vt
o] Wt #A et FEHI 71540 2 F37t A
= " Z02 AlsEH, NI Hr ks S2dE B
of E 2o)idfiol 79lske AR AzbE. v
pHE €952 A3t 7)o dF2 A= Ll(Kang &
Lee 2007)22 Wk=9] pH7} WolA|H A|E2] o] Asf=]ar
7150 ZolA H= ¢zt Mewilliams 2001). F-2RH2]
pHE tlZ20] 6.51£0.21, E2de} B2 Y752 6.40+
0.20~6.31£0.100.% JeR} EEE“E} ok iq7}%1 F7He
TE pH7F o302 Yol = S BAth(p<0.05).
2dg} Buk 2o g pHS vj—xé?\f} 23, pHE 5.75%2
ZA= F2de o] Hrhde] Fstel wket pHrt
kS wol 7HAE Z1o 2 AL HET Heo et al 2006y 22
dz} F7) ol x=9] pHE =43 A3 F=d 3
7hto] Hi&wtHTE AR pHe Fho] ©f Sektiar Harsie]
o™, Bang et al.(2013)S FE2dz} E2S 713 9]¢

r\ O{N

I7~1 _JH 7:1 = =Zod B o}l z]7}lgko] o 7(1_T_E/*
Characteristics Chlorella powder o ot o gl N pH= i et 2 o = ARl = ;Eﬁ -
A § ol x = = -7 -7 =] ] -
Moisture 2.38:‘:0.01” ‘l‘l’-/] 1_ - = ]‘ ] o [<] I%E]'ME]'J— EJ_O]—OZ] EJJ-
Crude protein 65.95+0.21 2 Hstel.
Crude lipid 0.95+0.01
Crude ash 7.25+0.10 3. Sofo| AN, £E5H2E L 2|
YMean+SD x4z} B2 s et 34 HIAE Age=
<Table 3> Density and pH values of Yukwa batter using chlorella powder
) Samples"
Properties
Control CP-1% CP-2% CP-3%
Density (g/mL) 1.21£0.05% 1.24+0.03% 1.26£0.10% 1.23+0.11%
pH 6.51£0.21° 6.40£0.20"? 6.35£0.11° 6.3120.10°
DSamples are same as in Table 1.
DMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test
<Table 4> Spread ratio, moisture contents and volume of Yukwa made with chlorella powder
) Samples”
Properties
Control CP-1% CP-2% CP-3%
Spread ratio (%) 8.25+1.01° 9.55+1.02° 9.75+1.03 9.98+1.10
Moisture contents (%) 6.15+0.01° 6.25£0.23° 6.990.12% 7.50£1.05%
Volume (cm?®) 15.51+1.11¢ 20.52+1.10° 24.91+1.03° 28.04+1.01°

DSamples are same as in Table 1.

DMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test
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<Table 4>¢} 7t} S2dE} F2S Hriet 4o ARG
Nz F37F 8.25+1.01, F2D2t B2 1%~3% J7F -3
E 9.55+1.02~9.98+1.108 F=2dg & steko] Z7)5ko)
wet H3ge] AR ZeR Ykttt e 22
g} B Hrleko] BES4E 6.2540.05~7.50+1.052 =kO
o, &S 6.15+0.01% oA o2 7P WA YElsth
<Table 4> FLEH7} o] FETEFE 4.12~4.74% 9]
(Lee & Oh 2014)2 YeP L, H21 A7) fafe] ishare
4.71~4.86%(Park et al. 2008)= H115o] B A3 Azlwct
ottt 28y BEA FEE(Lee et al. 2008)2] ¢l
6.11~7.32%, & &2 7T el 739 TR 632~748%
(Yang et al. 2008)= Xl Eo] 1 Aol vlszsiint. 34
o] Bul= tizito] 15.51+1.11, 222} 2% 1% H7t &
= 20.52+1.10, 2L B 2% 7T 24.91+1.03, 2
dz} 2 3% J7F f2hs 28.04+1.0102 YeER} Tl
Hlal] =g} 248 H7ie fake] #397F o wol 7t
= A TH<Table 4>, webr] Askg3} F4] F580] o1,
ZA o] 22 FIAIZ S Z A (Lee et al. 2001) AH|AFE2]
7NSEE VA 7 dS AR AZE. F2d8E J
7Fek 2wk(Jeong et al. 2006), FZ2HIE HIIS QTEE
(Sung et al. 2005)°|A- = F-3]7} S71E AT Husle] B
Ao} AR S JeERIT

4. Safo| M

Fzdg 2o g 2
<Table 5>¢} 7t} frke] 8 =& Yehll= Lake ol
Z7o] 751241412 7P E=gkom Fmdg) 2ut 19, v}
= 60.32+1.01, F2dg 2 2% H7F 53.25¢1.01, &
2 Bk 39 JA7F 53 45.5141.028 YER} ARk o
2 229t 2299 ko] SIS B2 Jue 70

S Stobd ofF8 A2 ekt olsh g Avks 22

o gt
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Jo
1)
o

T
k1
|\
o

Az} 2wk(Jeong et al. 2006), FZH g} FH(Kim et al.
2003), 2@} 4= (Park & Cho 2004) ¥ S22z} A=
< dlojo] Alo]=(Kim & Chung 2010)8] AFolx FAj&
£ 7S o W7 At A faket A Eel i
=S YeRE aghS tixwo] 0.15+1.022 7P =9ke
v Z2det 22 Arige] VS UHA AEsEe B
() HElHo] 419 AH3ES wlom, folstA A
ATh FA=E YERE bk tiEe] 15.771.022 71

Fzdz} B 3% Y7ol 47.86+1.132 o &
Ae7h oS & S AEd, ol F2del B IH
o] ARl FEEHo] gL vl Aoz Azt {3
AZA] Z27FReL A xR 7FRE H7IS o A7
Z7Fl wet L3kt aglo] folFes v ks Helow b
e fojz o' ZrhElgitie B (Kim & Kim(2001)= £
A7 Ao} vl

5. 71| 4=

3 Az Al JAS 8% A oF AT 0 4
A JFS FH, Hrls Fe vy Fol e e
WA= = Az Al W] WA AdxshH dgo] A7,
7180 |4 w @ XAl A 12X ch(Park et al. 1993).
24} B S G K] AxE SA Ade
<Table 6>3} 7t} thzato] 1113.12+1.02 g, F=d} £
A7EELS 1301.25+1.21~1525.1241.12 g0 2 YER} ti=x
Rty S22} B8 A7 FEIF folHoR E=A o
Efk(p<0.05), =2} o] Myt fke] Axel 9%
S T Ao AlsEn diH oz 3R] AEE pH
Bt ofye} dRF 53] Ca ol osix] A FIFS W=
Al o] AL golo] Hite] S4L F3latr| wZolztaL &t
Rom Ars BAR sHE 718 7L A AN
ol 2HE e oejHog 19| 4k]ol| orthophosphate®

o
Am,
N

b

o

<Table 5> Color parameters of Yukwa made with chlorella powder

) Samples”
Properties
Control CP-1% CP-2% CP-3%
L 75.12+1.412 60.32+1.01° 53.25+1.01° 45.51+1.02¢
a 0.15+1.02¢ -0.253+0.11° -0.4120.10° -0.55+0.212
b 15.77+1.02¢ 30.31+1.10° 38.55+1.10 47.86+1.13

DSamples are same as in Table 1.

DMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test

<Table 6> Hardness of Yukwa made with chlorella powder

Samples”

Control CP-1%

CP-2% CP-3%

Hardness (g) 1113.12£1.02%

1301.25+1.21¢

1415.11%1.20° 1525.12+1.12*

DSamples are same as in Table 1.

DMeans in a row with different letters are significantly different (p<0.05) by Duncan's multiple range test
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<Table 7> Sensory properties of Yukwa prepared with chlorella powder

) Samples”
Properties
Control CP-1% CP-2% CP-3%

Color 491£1.10" 5.02+1.20° 5.22+1.022 4.85£1.01°

Taste 4.85+1.01° 5.03+0.05° 5.27+1.12° 4.63+0.16°

Flavor 3.53+0.11¢ 422+0.12° 4.65+0.41° 3.65+021¢
Texture 3.53+0.91¢ 4.76+0.528 4.45+0.15° 421+0.41%
Overall acceptability 4.50+0.20° 5.22+0.13% 5.06+£0.21%® 4.59+0.10°

DSamples are same as in Table 1.

PMeans in a row with different letters are significantly different (p<0.05) by Duncan’s multiple range test Scoring value: 5 very good, 1 very bad

olel2ske 7] o] oE 17]5o] ZHe LaAE ol

¢

ste 2717} gle Aol vlste] ol H3¢S v v
FthDeman et al. 1976). T3k K, Na & 17}9] ol

7t o2 R AT Cadt Mg 59 7= HEE
A7) B3] Caol To] oW Hert wolzittar st
S tHPaul & Palmer 1972). =, S22z} EE9] 7o
F7FEE 7714 AR F Cadl o] BolW Axr o
oA 3L AHH o8 ATt FUlshs AR ALREIAT 7
=233 (Bae et al. 2002), Z-3}Z7HF(Park 2004), & =
(Yang et al. 2008), 7}#5XK(Park et al. 2008), 7] A} &
W(Park et al. 2012) ¥ ZF g A (Park et al. 2013)
A7V frHelM e Hrbgo] S7HESE f3e AEvE 5

FRlEke B vk glo] & Astet FARIILE,

i
A

—

A

6. Tt ZhsHAL

Fr3t Az A vl Sz o] HrieEs duat
A7V FAC "t F2dE 220, 1, 2, 3% H7He
o] Azek fake] #eFAAL AI= <Table 7> 7o), #37)
o] Ao thFFe 491£1.10, 2L B 2% I7F 3
= 5.22+1.022 7Y =4 dEsen, 24 BT 3%
A7t 4.85£1.012 714 e A42 By} S3ke] ot
o glolME FEde} B 2% H7) o] 527+1.128 7P
=2 HATE BoH, I vy £22= 1% H7REOlA
5.03£0.058 YERAAL, 3% H7RES 4.63+0.162 71 S|
Uebgth w2 e F2det B2 2% J7F oA
4.65+0.122 7P =& s R ti2-S 3.5340.11
2 7P 9 AR Byt 2L gxery 2248
7Rl A vER oW, Arbeel 7Kg whet 7haet
= TS BAth ANkEQl 73 E AR A 1%}
2% F2de 18 HrRte] 7|Ewrt 22 HAFE wol o
2 Algo| ]3] 94514t} Kim et al.(2014) E7%] A
zo| Z2dg £92 0.025~0.1% 718k 534S A
A& Az}, 8ke 0.05% F7RElA 37802 7P 95738t
AL, FHEQ Vzee Frde BUs A Ag47
o 2917 2ol A 0.05% HF7lEo] 38807 7
= e 272 28808 7awr) foFHew 74

25 7

2 4 —4&— Control
—B—CP-1%
w 15 - —&—CP-2%
3
™
_; ——CP-3%
S
= 14
0.5 A
0 T T T T 1

Storage time(days)

<Figure 2> Changes of acid value in lipid extracted from Yukwa
during the storage at 50°C
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<Figure 3> Changes of peroxide value in lipid extracted from
Yukwa during the storage at 50°C
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<Figure 4> Changes of TBA value in lipid extracted from Yukwa
during the storage at 50°C
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