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Quality Characteristics of Pound Cake with Chlorella Powder
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Abstract

The effect of chlorella addition on the quality characteristics of pound cake was investigated. Chlorella pound
cake was prepared with in different ratios of chlorella powder (0, 2, 4, 6 %). The pH of the dough made with
chlorella powder were ranged from 7.10 to 7.13 and the pH of the control was 7.08. The weight of the pound
cake prepared by adding 2~6 % chlorella powder decreased from 3924 to 384.2 g. The volume of the pound
cake prepared by adding 2~6 % chlorella powder increased from 801.8 to 839.2 mL. Loaf volume index
increased by 3.12~3.22 and that of control by 2.96. Baking loss rate of pound cake prepared by adding 2~6 %
chlorella powder increased by 12.80~14.97 % and that of control by was 12.88 %. The lightness, redness and
yellowness values of the bread decreased with the increase of chlorella powder. There were no significant
differences in hardness and penetration by adding 2~6 % chlorella powder for 1 hour and 72 hours. The
sensory quality of the pound cake with addition of 4 % chiorella powder, as estimated by taste, moistness and
overall acceptability, was better than that of the others. Consequently, pound cake quality with addition of 4 %

chlorella powder was considered the best.
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Chlorellax= % 10.3%, @983 453%, & 72%,
B e 34.7%, A3 22%, ¥ 11.5% TF{H
%13L(The Korean nutrition society 1998) @4+ o}jm]:- At
9 4ol gom, Zg, vty d, T4, od &
SIS mul@T o)xAlE, yolopal, ofxFEwlAL
7129, FE 54 F9 vEgo] FFEo] lvk(Hong
IC 2003). H2ele =Lyt FRI e AR
T A B EAMHasegawa T et al 1997, Yasukawa K
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et al 1996, Laguna MR et al 1993, Miura Y et al
1993), ot E(Justo GZ 2001, Tanaka K et al 1998,
Noda K et al 1996), 449/’ E(Hasegawa T et al
1994, Hasegawa T et al 1990, Konish F et al 1990), *J
AW o} I XNE EZ(Hasegawa T et al 1995, Sato
T et al 1998, Okamoto K et al 1978), 2] FR}f4
£ (Chang CW et al 1996) ¢ &5A+¢ HP st
I BYEH YREY 2 80 &L AF 5
olt} E3J Chlorella®] HEAFEE £ - BAstq 2
I FE 2 ALr|HE Iyl A% AT g9
A&7 9} o v(Kuniaki T at al 1998, Miranda MS et
al 2001, Morita K et al 1999, Rehman A ‘& Shakoori
2001, Takeda T et al 1998) FUIFF AFEAHAE F=
Beh 57k A7 F 4S9 FAEE BAA 3
ANAGE A4 BE3IE JtiJung JH 2003, Kim YH
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et al 2003). €2l TR 9529 T 4§
&7t €9 ol B FEAFY FHL F2 AA @
€ FAAAG. F2oe ARAFE oldd] 2297
€ M B9, R4, A, 9§ 5 Qi Foes 2=
g2 571 SUHL e FAojtiKim SS et al
2003).

HZ F5U9Y 4REE AF 448 GFL wo}
e F¥sta glen AAFQ Rsd Zg sEst
oAl N @3 o OgEy ok &3] dEFA
Arls dEE F49 gl Mg EA Wt A
olz29 &u7l S7bskR ATk olEd WE} FoA 7
78 Aol=ZY o] Fw3) VY o) uKYi SY et al
2001), €471 (Kwhak SH & Moon 2002), T7)AHKim
YA 2005), AZAEKim MH et al 2001), W] g7} T}A]
“HAhn JM & Song 1999) 5-& F7lsle 7154 e &
4 Ao A AT7st Wol XuHz ok

0 E AFMNE Ved AZAEY 2299
& A desioas Azxsy Fzddy og
7Hed€ ERlsta, tEel ogd N5y AFE A
€ 9% 72 AE=2 AFeux gk

. Mz o dhd
1. M2

BeEA TS AZle LARMEHE, ALAD),
AYEEY, ALAD), HEEY wirtg, 33
D), AJRL A H 2D 5F), 2FFF 25, &
X), Wl eti(Z3A AF U4 2 =244 7}
FAHDHE AHgstaoH 248 /MR QR
0,2, 4, 6% A7lstArh

Table 1. Formula for pound cake added with chlorella
powder ’ (g
- of chiorella.

0 3 6 9
Ege 150 150 150 150
Sugar . 100 100 100 100
Margarine 100 100 100 100
Baking powder 3 3 3 3
Salt 2 2 2 2
Water - 30 30 30 30

G2 AT A A21F8 A55(2005)

2. gy

1) sgEAelas] Az

HgeAolae] AE wF ¥ Table 13 o
Aold= Fig. 19] Yo AZXSIPTh ¥H57](Km-800,
Kenwood, England)oll A@-E ¥i KO = 2B A
FE 9 R HEgE o A&%o= 30x3 el vt
7t E& #AUbshy 183 ERsEch 283 &, #o]
As-9d, 2718 $FY 0, 2, 4, 6% FIE= ZE
dat 71RE EES UHRE ¥l 180 ER *
S goulM ALom 18 st &84
F 450 g& FerAolm #We Fol 170TY 2&
(Magic chef, Dongyang magic. Co)ol A 7087+ 5]

2) W9 pH

W&ol pHy Wigule] w2t Fzde 7t HArbE
< 2Esty EF 953 £ Z2PA & AlE 10
g 247} #3) 250 mL beakers) @3 100 mL ZHFS
€ 7hsfd FLEA EFAA G A2 30837
HAS F 1 EHAE pH 9 E(Orin, model 420A)E
ALg-stal 235

| Weight ingredients |
l
[ Mix eggs J
{

Add sugar I
!

} Add margarine
l
Add wheat flour with salt, baking powder and chlorella
powder
l
]
l
l
L wmx |
|
l Panning (450 g per pan) |
{
| Baking (1707, 70 min) ]

Fig. 1. Flow of pound cake baking procedure.
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3) skeEAclas 53 ¢ 3y

tesdolas 3% T ¥ ALAA AL 5
¢ ¥ANY & FFSEeH, ¥ FANSY
(Pyler EJ 1979)0.2 &33}glch.

4) #ojA st 37 A4S

FHALE Aolad RiFde dAFHLE veh
71 1€ AE=A Funk et al(1969)9] o we} A
ol & Yozl I o Nzz Add Fdd
9 ®ol, AN wGAAAY Aol FHAHNN R
AAA Y o), SHFLEzRH AF5AAAY Zo] F
SHAAANA F5ARAY Aol 474 F3F FAA
€ 52 W ez sgn Aoz IVIEAES
B I8G Alad FFE ol&std e 22
T st Adst G

BW-CW

/1SN E%) = —aw = 100

BW: W5 &5 2H(Batier weight)
CW: Alol=z9] ZF(Cake weight)

il

5) 48§44

S48 FLEAolA 1 g4 Wl Wol 10mLe E&
9 T R gedA 3087 $AF F 3,700 pm
oA 1582 94 2N Te, 4599 B 27
s 42 FLAES ARsAT

6) st2EAol=e] =27t

FgEAlZY ZARL FAN AlZE A 204
N, 241 JZ3A71 & 5x7x7 om 3AVIE &
texture analyzer(EZ-tester 500-N, Shimadnzu, Japan)E o]
&3t A= AP LS ZBF4 1088 FHs B
FHE gt =34 Z2AEL bhardness : load cell 20N,
test speed 10 mm/min, plunger diameter 15 mmo]S
™, penetration : load cell 20N, test speed 25 mm/min,
plunger diameter 3 mmo] ] c}.

7) AE &4

AT Humter L, a, b color systemE 71X Y&
spectrophotometer (CM-3500, Minolta Inc., Japan)E& A}&
3te] Aola cumb FES L(FE), a(BAL), H(FH
E) g€ &3sA
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8) FHA

F5ANE 793 F 22494 @ A FAS A
oj3E NEEZ 3t ANFALH FEHA 292 A
SUstn AEIEST F 0PLR TPt o
AA AP =7 L Hrt T oS AP F Ar
Sath BAGES A, A4, B, 59 FE, 89
o2 SHMES F, 4AEFE, 3FEBW), 280
wmoh), 1AES Jeohe) 53 A3 H(Herber A & Juel
1993)2. = s

=
=

)

X

oL

9) AR

EA A2 SAS program(1998)& AMgstd 7 A&
9 FFIF EF BXAE TIRLH AEIY /94

Z& 95te] ANOVA test®} Duncans multiple range
testS AA AT

m, 2y 9 pEk

1. D2EH 0|3 ¥Ee| pH

e esolm WEY pHE 3T AFE Table 29}
2k 9 EF) pHE 70801, 2, 4, 6% A7HEC)A
= Zzy 713, 7.10, 7.108. 2 hZzzo vistd g4 ¥
sroi} f9Fe Hole AT olHF AH/E Lee
KA et al(1999)9] QT £8TFE AT 2EA
Aola WE9 pHE ZAF A3 FNEL UL 3
< pH7F §98 08 =TI st KA AFS B
Atk

2. IE=AH0|30] B8 ¥ RO

g2dadg Frtetd A2 F=AcaY FIFF
By Table 3% 2o} 29 SFS 3920 golH
3, 22 A7MES 77 3924, 3892, 3842 go =
§997 Fole Yoy E2det ArbEol S/
ua Fastgew, ¥ue tEdel 7608 ml, 2, 4,

—

Table 2. Batter pH of pound cake added with chlorella
powder

Vana = 6

Bater  1708:0207 713:0.1¢ 7.10+021°  7.10+0.14"
YMean+SD

Means within columns followed by the same letter are not
significantly different (p<0.05)

dZzBAHA A2D A5E2005)
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6% A7VEY By A7y 8018, 806.4, 8392 mLE &
gHoz Z7181e(p<0.001) HIEAF Faro] Yelyt
=

oA ¥ ZFE= Kim MH et al(2000)9] AFHES F
718 Aolag ot gAFen Aad= A7
Abn M & Song (1999)¢) W93} TAv} 7hEE 3 }
g Aozl EQoA Arbol ZrdsE B
A¥tE ATdE e F4e By

57+ 3

3. ROt F7(&AE
TEA ) ZY B FUELAE
& Table 49} 2} RuzisE dhmFo] 29601
298 FsFo] Z/1ge] wa 312604 3228 &
O}ﬁmﬂ FAAJA Zol7b YERRTHp<0.05). ol A
FAES HAUHe Aolze EAo #F AF(Kim MH
et al 2001)0111‘1 A7tFo)] 5718 E Rox|$rt Yol
Acte 23 G2 4L Rgon, Kim YAQ2005)
g TR BEE AUMENS W F7bEol 12%7HA)
Fa A7t Z7HtE 479 /A 292 2T
T/ ELEL UZRT 1288%9 vlstey] Zzdd)
Ve A7 1280, 1351, 1497%=2A Ezda e A
7ol B7MEFE FU1EQE0) f98e02 A U

=
=

m[o

o
ol

2
,

o)

Table 3. Weight and volume of pound cake added with
chlorella powder

Addltlon amount of chlorella powdﬁr(%)

Variabie

ana a0 2 4 - 6
w v
(g)e‘gh‘ U392.0+ 5.29% 3924527 38924746 384247.89"
Vi
(;Bme 760.8+11.45° 801.829.12° 806.4+5.59° §39.2+26.6"
“Mean+SD

IDifferent superscripts within a raw indicate significant
differences at p<0.05

Table 4. Volume index and baking loss rate of pound cake
added with chlorella powder
Atm 3 amo;mt of cMgré‘ltla powder("/l?5

o
rt
X
L
LU
Lo
e

=
AE

o,

EbgttHp<0.05). o] Hwang YK & Kim(1999)¢] Al
ggo] Z7MEFE F7IEAEY (U= d7F 2F
o qAHE Aol EF Yang HY et al(2003)¢] o
F5 A 2EAAAY FA viAe A
A7tgo] Wold4E F7iEAd gl YA Yehktia
e AT Yi SY et al(2001)8) wpe] H7}Fo] FIHE
F2 A2 E AT GE AHE KA
4. s+

BeEAclmy FEEFHS P FHE Table
59} Zrh wjgEAAN RRLS 038, F2d AT
2 036-040 mLE eI, AoladA URTe
082, 2247 A7/IFS 088-094 mLE Yeh} 2=
At Frtgol F7tsl gt ol Aoy
#9789 Xole Rolx @itk Hwang YK &
Kim(1999)¢} dFolAE A# F74Fe] FNEFE &
gFog Folxe ZAARE EHPoW, Yi SY e
al(2001)9) W}E A7MS 2EA AolaY FF B
g A7 Kim YAQ2005)8] ¥71AE A7 )
ME #@A7 E) g Gl YehA gkt &9
=8

EIOl'

5. X% &8
sheErlolag £Ate £8F AT Table 63}
20 AxE A U RS 4% UEZ 0

kg, A7+ 744 0.67, 0.63, 0.65 kg= g xzo B8l
Yot ou {950 ol AT 24 AFT
AR BRANE dZF 165 kg, I7HES A
1.55, 1.20, 140 kg2 1A|ZF ¥d A8t 2 2=
vebdch olgd Ate Kim YAQ005)9 +7ix 2
T FA Aolz AT FAEIHAL, Ahn M &
Song(1999)¢] mdH TAME AR AolAd BE
£ 37130 $HBFE FobATT sl e Fgol
Table 5. Water absorptive power of pound cake added
with chlorella powder

- - Water .+ '«,‘Additioﬁ ot of chiorella powder(%)
Volume |, ) ab ab 2 absorptive R

index 2.96+021% 3.12+0.10° 3.12+020° 3.2210.13 oy e ) 6
Baking b o b . Mixed powder “0.38+0. 04“’ 0.36£0.05° 0.36+005° 0.40+001"
loss rate | 12-88+1.18° 12.80+1.17° 13.51+1.66” 14.971.40 Cake | 0826013 0.882008° 0.90:0.10° 0.94+0.05°
YMean+SD “Mean+SD

PDifferent superscripts within a raw indicate significant
differences at p<0.05

FZZBGHNA AW A55205)

DMeans within columns followed by the same letter are not
significantly different (p<0.05)
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penetra 'on of pound cake added with chlorella powder

0

; 2

Hardness 1 10.7410.20% O.67t0.11“ 0.63+0.22° 0.65+0.18"
(kg) 72 1.65+0.62° 1.55+0.43 1.20+0.51% 1.40+0.46"
Penetration 1 0.22+0.06" 0.26+0.09° 0.310.12° 0.32+0.12°
(kg) 72 0.442024° 0.360.13° 0.37+0.19° 0.33+0.15°
“Mean+SD

PMeans within columns followed by the same letter are not significantly different (p<0.05)

0% 2%

4% 6%

Fig. 2. Pound cakes prepared at various levels of
adding chlorella powder.

0% 2% 4% 6%

Fig. 3. Cut loaves of pound cakes prepared at various
levels of adding chlorella powder.

ped=

ALFEL 1K g 59 FF dzxgol 022
kg, A7FE0] 42 0.26, 0.31, 032 kg2 F7}go) =
7tgtel wat Fold ot 9749 Hole AT
°l& Yi SY et al(2001)9] TN wE Al e
W Aol Aol dLsiAE ARG g2 Ao
2 dEwd. AT JE3d AR A dxI
044 kg, B/}2EL 47t 036, 037, 033 kg2 iz
2o Histe FaseE FTE HIgod AERdE
FdA Aot YeUA gttt 224y #stF
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S geElstd A2 FeE=EAAY BRI} PdH g
UrEHi A3} Fig. 2 2 Fig. 33 gov, Fedg
7bEo] Botd g AdY 548 A g A

F9E =+ A

oag 4xg 23 ARe

Table 7. Color of cake w1th addmonyof chlorella powder
Chlorella - Gmabe o
powder(%) L o - a b

0 V60.88+0.86"  -1.50£0.59"  35.34:0.84"

2 53.48+0.77°  -7.90+0.89°  30.12+0.62°

4 46.84+0.78°  -8.60+026°  27.70+0.74°

6 43.88+0.89°  -9.80:0.51° 27244093
YMean+SD

“Different superscripts within a raw indicate significant
differences at p<0.05

B7MES 5348~43882 HUbgol BETE Y
2(p<0.001) GotR el ol ¥ FHE §

T ol Astd Aoz F4hc o A3 FU)
29 APl BEFE BE Fol Poldrhe Kim
BR et al(2000), Hwang YK & Kim(2000)9) ZA3¢ o
stk AAEE Jehhe a FE R -150,
AV2L 42 790, -8.60, 9.800.2 FHy)gro] B
2 29 e Ushidl 340 FejAx Aol A
AL, AlEZE 7940 2ol 7F e tHp<0.001). E7F
FALE Vel b @2 dxFo] 3534, Frhed
A 3012-2724% A7} o] BLSEE Gopgon &
9 o) & BATHP<0.001). ol @ AEe] Wahe
Aojze) D oA iEE A7ke A M &
Song(1999)8] AT Aolze] IFME FoIAA

fu

Sz FE A A21F A 52(2005)



118 g2d88 3718 BeEAolas FAEY

S HE 549 429 242 o] Ao FojAE
AYIATH: A9 2E AFE BAG.

7. ASEHA

2298 A7 HAEANZY FEHEAE AN
3 A= Table 8% 2ok AFL gjxFFo] 39, AU
Tol 34252 dzzd wE fgHe=s dopRm
(<0.001), FA= oixFo] 37, A7/MES 44 33,
34, 3022 6% A7IEo] tELd HlE FY9Fo=
@ (p<0.05) ol FEEAolzd HE =29
#e 579 WA oINS Fez ARHD 92
4% F7hEAA 3622 71 ¥A JdeEbI 6% 37}
T2 282 TE o ud feFoz Ygiow
P<0.05), FFFE 4% F7MTol XY A8
ol YehdA] gttt RIS AIET H930 &
ol7} YErA gtew AAAHS JNEEE 4% H7b
o] 372 718 A, 6% AEY B 2622 7}
g 9A FHIFEATHp<0.001). ©l= 4% F7bwtol A3
WA, 3 ol o2 ArkEdd bis] vy w4 3
7td Aot FREO] e ALE Am"ETh

Park MK et al(2002)¢] 29t 47|99 Z oA
= A A #5AA 2F 1% F7FEol 02, 05%
A7V vlwste gA gHrigel Zrige) gesE
7NIEXE7t GolAls Aoz vl Ado] WA
£ 2FAA AN HF71¥ Jeong CH & Shim(2004) ]
AFNA 0, 3, 5, 7%5 &7 AVSIR S 9 5% A7t
A A¥AA J1Exrt 43 A JERI, Ahn
M & Song(1999)9] Aol E w3 AnkE 2, 5,

Table 8. Sensory evaluation of pound cake containing
ious leve

of chlorella

2 i

Color Y391+0.3% 3.4405° 3.3105° 2.5+0.5°
Flavor 3.7:0.5° 33:04* 34203 3.0:05"
Taste 3.5¢0.7" 3.405" 3.6:06 28+0.6°
Moistness 3.140.7° 34105 3.6:0.7 3.2+04°
Chewiness 3.0£0.4" 34406 33405 29+04"
Overall acceptability 3.63+0.6° 3.5:04° 3.7+0.5° 2.6+0.6°
YMean+SD

Different superscripts within a raw indicate significant
differences at p<0.05

2 RS A A28 A 535.(2005)

10, 20% RA7tst] AolAE AZXINAE | 5% A7ML
9 A¢ E93, #3534, 712% #4 B7HEHAeH
AAZol ZE5E J1E5E7 YoldAtn |tk £
APANME 6% FA7hee B¢ o8 FhEE Ve
=7t 9 Brkso] fAIE FFE BTk

V. 2 o

2z88 7HEE 0, 2, 4, 6%% 47 28 HIteto

AzF FeEAolay F2 EHE& AEELeH I

AF4e dgF 2o

1. ¥=9] pHe UlxFo] 708, A7lE2 427 7.13,
7.10, 7.10S.2 pH7} Z7}eitirt Zastdch

2. %L dixTo] 3920 g FrHES A4 3924
389.2, 3842 go@ ZAIAL, HAE tEFTo]
760.8 ml, A /FFAAE= Z+Z 801.8, 8064, 839.2
mLZ §Heg Frisch

3. RuA$9 Fra2EL 2248 AN F
7bete AFOAT FEEFFEHL 22dE W
o] 71 W FFHLE FItsA

4, ASE 1A g AEY BS dxTo] 074, F

C bR e 77 0.67, 063, 0.65 kg0 B YdobR I, 1Y
AL fzpo] 022, A7MEo] 026032 kgl g2 ¥
b oy F9A olrt vEhtA gsith

5. MTAA] LS tixF 6988 ulste Sz
Holgol BE4E FYFLE U2 #e U
3, a g F2de JAUtgol BEFS 89 #e
Ve ler #93 xolg Btk £ b g
Zzda Zrhgol IUHEFE GoAs ¥ U
BUiglew {9511 ol BRI

6. ¥EAA B AZE REF 39, F7HEol 34-25
2, WAlE gRZ 37, A7) 33-3022 #9
HQ AAE BRIt 27 AAF VIS x=E 6% 3
Tt 4z 28, 2602 TEFA ¥ FdHL
2 gopith £597 FPLS AR FAFA
ZFol7k fIA

k]

nEd

Ahn JM, Song YS. 1999. Physicochemical sensory
characteristics of cakes added sea mustard and sea tangle

- 674 -



AGE - Feg 119

powder. J Korean Soc Food Sci Nutr 28(3) : 534-541

Chang CW, Ho JC, Hsu T. 1996. Thymidine dimer-dependent
incision on ultraviolet light damaged-DNA in cell-free
extracts of Chlorella pyrenoidosa. Biotechnol Biochem
60(3) : 490-492

Funk K, Zabik ME, Elgedaily DA. 1969. Objective measure
baked products. J Home Econom 61 : 117-121

Hasegawa T, Kimura Y, Hiromatsu K. 1997. Effect of hot
water extract of Chlorella vulgaris on cytokine expression
patterns in mice with murine acquired immunodeficiency
syndrome after infection with Listeria monocytogenes.
Immunopharmaco 35(3) : 273-282

Hasegawa T, Okida M, Nomoto K. 1994. Augmentation of the
resistance  against Listeria monocytogenes by oral
administration of a hot water extract of Chlorella vulgaris
in mice. Immunopharmacol Immunotoxicol 16(2) : 191202

Hasegawa T, Okida M, Nomoto K. 1995. Hot water extracts of
Chlorella vulgaris reduce oppotunic infection with Listeria
monocytogenes in C57BL{6 mice infected with LP-BMS3
murine leukemia viruses. Int Immunophamacol 17(6)
505-512

Hasegawa T, Yoshikai Y, Okuda, M. 1990. Accelerated
restoration of the leukocyte number and augmented
resistance against Escherichia coli in cyclophosphamide-
treated rats orally administered with a hot water extract of
Chlorella vulgaris. Int Immunopharmacol 12(8) : §83-891

Herbert A, Juel LS. 1993, Sensory evaluation practices.
Academic press 2nd ed. 66-94

Hong JC. 2003. Effect of chlorella-extract on the expression of
atherosclerosis related genes. In Je Univ., 6 : 1-53

Hwang YK, Kim SY. 1999. Effects of the amount of egg and
specific gravity on the qualist of sponge cake. Korean J
Soc Food Sci 15(4) : 377-381

Hwang YK, Kim TY. 2000. Characteristics of colored rice
bread using the extruded HeuglinJu rice. Korean J Soc
Food Sci 16 : 167-175

Jeong CH, Shim KH. 2004. Quality characteristics of sponge
cakes with addition of pleurotus eryngii mushroom
powders. J Korean Soc Food Sci Nutr 11 : 716-722

Jung JH. 2003. Studies on anticancer activity of organjc
cultured chlorella complex using tumorigenic cells implant
technique. In Je Univ 6 : 1-39

Justo GZ, Silva MR, Queiroz ML. 2001. Effects of the green
algae Chlorella wvulgaris on the response of the host
hematopoietic system to ntraperitoneal chrlich ascites
tumor  transplantation in  mice.  Immunopharmacol
Immunotoxicol 23(1) : 119-132

Kim BR, Choi YS, Lee SY. 2000. Study on bread-making
quality with mixture of buckwheat-flour, J Korean Soc
Food Sci Nutr 29 : 241-247

Kim MH, Kim JO, Shin MS. 2001. Effects of resistant starches
on the characteristics of sponge cakes. J Korean Soc Food

- 675 -

Sci Nutr 30(4) : 623-629

Kim SS, Park MK, Oh NS, Kim DC, Han MS, Im MJ. 2003.
Studies on quality characteristics and shelf-life of chiorella
soybean curd(Tofu). Korean Agti Chem 1 : 12-15

Kim YA. 2005. Effects of Lycium chinenes powders on the
quality characteristics of yellow layer cake. J Korean Soc
Food Sci Nutr 34(3) : 403-407

Kim YH, Hwang JM, Seong HK, Kim DU. 2003. Effects of
chiorella dietary supplementation on bone biochemical
markers of turnover in postmenopausal women. J Biomed
Lab Sci 9 : 9-13

Konish F, Tanaka K, Kumamoto S. 1990. Enhanced resistance
against Escherichia coli infection by subcutaneous
administration of the hot-water extract of Chlorella
vulgaris in  cyclophosphamide-treated  mice. ~ Cancer
Immunol Immunother 32(1) : 1-7

Kuniaki T, Akira Y, Niyoshi N. 1998. A novel glycoprotein
obtained from Chlorella vulgaris strain CK 22 shows
antimetastatic  immuno-potentiation.  Cancer  Immuno
Immunother 45 : 313-320

Kwhak SH, Moon SW. 2002. Effect of pine needle powder on
the sensory and mechanical characteristics of steam cake.
Korean J Soc Food Cookery Sci 18(4) : 399-406

Laguna MR, Villar R, Calleja JM. 1993. Effects of Chlorella
stigmatophora extract on the central nervers system. Planta
Med 59(2) : 125-130

Lee KA, Lee YJ, Ly SY. 1999. Effects of oligosaccharides on
physical, sensory and textural characteristics of sponge
cake. J Korean Soc Food Sci Nutr 28(3) : 547-553

Lee KH. 1996 Sensory characteristics of pound cake baked
from Korean wheat flour. Korean J Food Nutri 9(4) :
419-423

Miranda MS, Sato S, Mancini-Filho J. 2001. Asntioxidant
activity of the microalgae Chlorella vulgaris cultured on
special conditions. Boll Chin Farm 140(3) : 165-168

Miura Y, Sods K, Nakamura N. 1993. Production of gamma-
finoleic acid from the marine green algae chlorella sp.
NKG042401, FEMS Microbiol Lett 107(2) : 163-167

Morita K, Matsueda T, Lida T, Hasegawa T. 1999. Chlorella
accelerates dioxin excretion in rats. J Nutri 129
1731-1736

Noda K, Ohno N, Tanaka K. 1996. A water-soluble antitumor
glycoprotein from Chlorella vulgaris. Planta Med 62(5) :
423-426

Okamoto K, lizuka Y, Murakami T. 1978. Effect of chlorella
alkali extract on blood pressure in SHR. Jpn Heart J
19(4) : 622-623

Park MK, Lee Jm, Park CH, Im MI 2002. Quality
characteristics of sulgidduk containing chlorella powder.
Korean Soc Food Sci Nutri . 31(2) : 225-229

Pyler EJ. 1979. Physical and chemical test method. Baking
science and technology, Sosland pub. co., Merrian Kansas

FFzYA8EA A21B ASZ(2005)



120 | g2das e BeuAoay FAEY

2 : 891-895

Rehman A, Shakoori AR. 2001 Heavy metal resistance
Chiorella spp. isolated from tannery effluenis and the role
in remendiation of hexavalent chromium in industrial
waste. Bull Environ Contam Toxicol 66(4) : 542-547

SAS. 1998. SAS User's guide, Statistics. Verson 6.03, SAS
institute Inc., Cary, NC

Sato T, Kumamoto Y, Kamiya N. 1998. Effect of lipophilic
extract of Chlorella vulgaris on alimentary hyperlipidemia
in cholesterol-fed rats. Artery 15(4) : 217-224

Takeda T, Toshimura K, Ishikawa T. 1998. Purification and
characterization of ascorbate peroxidase in Chlorella
vulgaris. Biochem 80 : 295-301

Tanaka K, Yamada A, Noda K. 1998. A novel glycoprotein
obtained from Chlorella vulgaris strain CK22 shows
antimetastatic  immunopotentiation.  Cancer  Immunol
Immunother 45(6) : 313-320

=22 H A A218 A 55(2005)

The Korean nutrition society. 1998. Food  Values.
Jungangmoonhwa Pub Co Seoul : 208

Yang HY, Cho YJ, Oh SS, Park KH. 2003. Effects of ratio
and temperature of soybean oil or butter on the quality of
sponge cake. Korean J Food Sci Technol 35(5) : 856-864

Yasukawa K, Akihisa T, Kaminaga T. 1996. Inhibitory effects
of sterois isolated from Chlorella wulgaris 12-0-
tetradecanoyphobol-13-acetate-induced  inflammation  and
promotion in mouse skin. Biol Pharm Bull 19(4)
573-576

Yi SY, Kim CS, Song YS, Park JH. 2001. Studies on the
quality characteristics of sponge cakes with addition of
yam powders. J Korean Soc Food Sci Nutr 30(1) : 48-55

(2005 8¢ 17Q AF, 2005E 10¥€ 20 =)

- 676 -



