Korean J. Food & Nutr. Vol. 24. No. 3, 350~361 (2011) THE KOREAN JOURNAL OF

SIRAZGUBIOX]
FOOD AND NUTRITION

E7 I U LA ELE =3s o= 799
ehdtsl gdnt S22 84

Antioxidant Activity and Properties Characteristics of Pound Cakes Prepare using
Job's Tears(Coix lachryma-jobi L.) Chungkulkjang Powder and Wheat Bran Powder

THye Jeong Lee, Hee Ok Pak, Jae Seon Jang, Sung Su Kim*, Chan Kyu Han*,

Jae Heung Han~ and Jae Bok Oh™

Dept. of Food & Nutrition, Gachon University of Medicine and Science, Incheon 406-110, Korea
"Korea Food Research Institue, Seongnam 463-746, Korea
“Daehan Flour Mills Co., Ltd., Incheon 400-201, Korea
W‘Jyong Hye Han Cooking Academy, Seoul 110-320, Korea

Abstract

A study was undertaken to examine the effect of the addition of job's tears(Coixlachryma-jobi L.) chungkukjang(soybean-
fermented food) and wheat bran powder on quality attributes of pound cakes. Job's tears chungkukjang and wheat bran
powder was added to the batter at a ratio of 10, 12.5 and 15% respectively. The antioxidant activity was estimated by
DPPH free radical scavening activity, the total phenolic compounds content and flavonoid content in job's tears chungkukjang
& wheat bran powder and pounds cakes. Antioxidative activity was highly correlated with the total phenolic and total
flavonoids contents of job's tears chungkukjang and wheat bran pound cakes respectively(r=0.9671, r=0.8335). The quality
characteristics of job's tears chungkukjang powder and wheat bran powder pound cakes were estimated in terms of the
specific load volume, hardness, hunter value of crumb and crust and sensory quality of cakes. The specific volume were
increased significantly with increasing substitution level of job's tears chungkukjang and wheat bran powder(p<0.01). The
lightness were significantly decreased with increases in job's tears chungkukjang and wheat bran powder of pound cake
crust and crumb(p<0.01, p<0.01). The hardness, chewiness and gumminess were tended to reduce, while cohesiveness with
increase in both of powder. The consumer acceptability score for 10~ 15% job's tears chungkukjang and wheat bran powder
pound cakes ranked significantly(p<0.01) higher than those of the other groups in taste, flavor and overall preference. This
results showed that job's tears chungkukjang and wheat bran powder are a good ingredient to increase consumer acceptability
and the healthy.
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o & Fo, =35 BRI, &, T, AEHA AT, A
o 2 AFESEQ] A 51 o] ltk(Baublis 5
2000; Ou 5 2007)

2ol = ol Alo] QIR}7} 220X AlSte} HANSE A
B Ao dal vt TAE 7HR AL glow, w2 &
AR AL dEo] T A2 B AT
of| A 4t3td AEY AT} ZHZE Qokar B 15} 31(Baublis 5
2000), 34 FArSE =2 plant phenolic 5] M FH4teH]
2 Ak L skar YItkOu 5 2007).

A7 Aol 79 ket 28 F free, E= ester
& 2] phenolic acid+= in vitrool| A 733t FALSIA 0|11, A =
7, ad 7o 9 43 g2 I7F phenolic®] &/} &
d= ¥

A AFe 95 T AFllA 99 BAE, sl
wrol a7t 911t o] JA] e phytochemical 52 AHe}H4]
stressS SASIH OB E AIBHA stresso]] 2J3F BF2] HWo] AE
913+ mechanism© 2 A|A|3FETHLiu 5 1999; Jacobs 5 2007).

T 59] polyphenol©] in vitro2} in vivooll A 738t 3FALS}
A=A immune cell®] - AJeie} 752 AlAdstar, A7t
el A= W 7] A2 el thal, A 4FS} damage
A, gAEEE E371 9193 F 8 polyphenol 2= gallic acid,

p-hydroxybenzoic acid, vanillic acid, sinapic acid, p-coumaric

acid, ferulic acid, quercetin, catechin, rutin Z12]3l oryzanol 9|
B A tHAlvarez S 2006).

£, 2, v]7} 59 methanol F+EE2] polyphenol 2 5=
AE= X848 EEAES A EA4o] AL, HepG2 A
NN= &7} u|7tE FoH R &2 S S e
o, AHAZR 3T3-L1 A Zo| 9] 2=} A4t thAL
oA%= GLUTI 3% A2 Z=g §9& A2AF,
CD361} aP29] W& 9] S7t2 A4 F-9lo] F7HE EF
AHRAL 7ZHAE B st Pak S 2009).

Andean 2+%-21 Kaniwa(Chenopodium pallidicaule)2] brano]|
X = total phenolic®] $FgFo] =ka1(Valencia 5 2009), U2

52 free acids, acid ester, sugar

ferulic, p-coumaric, vanillic acid
ester Z12] 31 polysaccharide ester & 0.2, 0|52 radical of|\
A& B30 7715 2ATL2ZN A 4ABHE AAst,
durum wheat bran FE2EL2 T4 73t IAIEHA &4
< YEFHtHBaublis 5 2000; Adom 5 2005).

9 bran FEE0A 8 +F9 27| &7, chelating &
g, phenolic acid, tocopherols 12| 31 carotenoid 5-¢| &A=}
11, 3% phenolic acid+= ferulic acid=2 E 118FFHTHOu 5 2007,
Zhou 5 2005). Ui} &9 bran FEEA] steryl ferulate=

methyl linoleate emulsion®]| 4] hydroperoxide FA2 A5+
a1, Ak Bdo] & Ao E EA8HItH(Nystrom 5 2005).
e T ABHA AEAQ WA, HAHA Fo 9A &
A7) BH|Sl= feruloyl oligosaccharide2] AL G 3k9} =
T Sprague Dawley FolA 9 =& =% A7}, sodium
ferulate®} VCHET} Gl F oA A} Aol g HAIRL, in
vivool| Al o} 2 kSt B4 BATHOu 5 2007).

FHNA &5 = IA, 71548 AR AT A4 g
stk &% 53 e FEE 9 subfraction2 DPPH &75
o] ujL o, F ARL coniferyl alcohol, syringic acid, ferulic
acid, syringaresionl, 4-ketopinoresionol ~12] 31 AjZ-& lignan}
mayuenolide 502 U937 WG A|Zo|A] AE A S
sto] FAIEZO] S HUTHKuo 5 2002). &FH FE2E
2 ¥ FTF 7= FolAl 30% FE Aol 50% oAl #)
T 2 7 FaE e n(Chang 5 2003), &5F F
F2E9 TET W2+ (RBL)-2H3 AlZoj| A 233 marker
o 7t AA B4S UEtlo] ¢ A W3- A AHLiv 5
1999; Chen 5 2010)E, E3F RAW 264.7 T A A|3E oA 2] LPS
e g5l ds A e, 9588 UEiaL
F AE-L chlorogenic acid(CGA), vaillic acid(VA), caffeic acid
(CA), p~coumaric acid(PCA), ferulic acid(FA)2 241%] 9tk Huang
S 2009a; Huang 5 2009b).

2 9] isoflavonoidS-& flavonoids 7322 2, flavonoids2] Y
AT FY3laL, isoflavone 7-O- S -glucoside 2 glucosyl-
transferase©]] 2]} A 2= 11, malonyl transferaseo]] 2J3} 6-O-
malonate 2 33 0] AAE o] 4~ZE cBarnes S 2009).

G54 isoflavoned} hAFEELS A7HESEE T, estrogen 4=
LX<} A3l phytoestrogen S 2= A O] E|H, 17 3 -estradiol
of BlafA] Hato] 1008 F= Il w2 FEE w8EE
AZTE B2 AR5} steroid A B4 2A|(Kerckhoffs
S 2002), tyrosine kinaseE A|s}aL 3HAES} /o] glom,
peroxisome proliferator regulator @ 9} v ¢} A% A sls}o],
natural killer cell 7|5 738t &2 Zrla R 5} F HLee
< 2009; Barnes S 2009).

=9 HAEA F FAEEL! Douchi= Aspergillus©l| 23]
g5 AEO R daidzein®] transformo] £ =9, =& 3}
A48k 4 LeRATHFan 5 2009). o] 2B eHEE W, W
FEEA 73t A} S UeEr o, Bacillus subtilis
Bl9]| &J5t douchi®] ¥ra ol A T2 9] proteinase, peptidase
9] argining& H|E3E 24 9] peptide, WFE ofw|eAte] g
Fol XL, o] 52 AR HE3 radicalo| Al FAE o1,
FE71E AATLEZHN At A5HE AAISHeS BaLst
A THChen 5 2005).

Lee 3(2011)2 &5 34 &47 94 EU= o2zt
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AR £T R U B BYL &
= 7‘%«‘_}5} /5 UEl AL, Adom 5(2005)¢] BA 9| bran/
germ®] AJE F Ao 4] vll-g-ofl H]3f total phenole acid7} 15~18
v =37, flavonoid TEF-E catechin 100 mg - 740~940 micro
mole $HGE0] I, lutein 4vf], zeaxanthinS 12H]], beta-
cryptoxanthin> 287} 8j-G-of] v]&] =21, hydrophilic anti-
oxidant activity7} ¥l H|a}| 13~274]] 3™, liphophilic activity
£ 28~80uli7} rtal Harstgict. ojof M, o= Ao 5
o WA Fe) o 2% AES vl a=y Bo AE
A7 ol vl 5 G BARS 2o 4 ook 2
t}. o]of <] flavonoid &3} DA 9] phenolic compound ¥
o] FHI A TA S HUIRE = Aol It
FAEMT E4 9 WsEAS AFstast skeith

AlS = ol g

Y F O 2= JA T Y FE 149 H|EE S EHA|
A5 U, AR o]l B840 §le 24 £
& o5 IE AlolE Ax] Yl (), |
’QE‘((—I—)CJ) 74 ‘ﬂﬂ(’ﬂ & ), 2aEHE), #HlolF -
(o 4F), & I &5 25%, T 75%° HA A
Ay 4= ‘%}E/\]ﬁ gF Axste] Edd} g AL 4
FATY A5 AL AA, EA EE-2 tigAE(Daihan
Flour Mills Co., Ltd, Inchon, Korea)o]|A] A|-Zwro}, a4 Z g
gk & PEA(QH, THp)ollA 100 mesh=2 FE3}51 L, A
2 AlFolA FYsHAT

i CoAE =AY EA

&

3

0{0‘1

43 o] AT ATHE FE3te] A2 I Table 174
Zro|, W=7|(NVM-14, Daeyung, Seoul, Korea)o] A&, A
3} 9Bl Ao] 1RO HA8] Bojz 26t A 245}
WA AT 3~43lo] AR £ el GES w4
& 2T g vhdel Yot wRIR WAR, WA B
BRI BRG Aol sivem AT F ool w4 W
of 23 A 3tk 223 H|F0] 0.7~0.80] HES vt
22 283 3 Wsto] 180CAH 405087k A4 &
AE A A2oflA 247 HEEE £ 7AIH HAF L B
AXE AT

p
Nﬂﬁoo

P

¢
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OIRRE FQlo| &HAkst &M =X

ol BlE Stk F4kE SMS Lee & K1m(2009) =0] yh
of| wa} 1,1-diphenyl-2-picrylhydrazyl(DPPH) radical 4>7|2+4
< &4, v@ B4t &, A2 4 mlo] DPPH solution
(1510 )M 1 mlE 7Fsto] kg ohe gholl A 30827 W
Z] & 517 nm(Libra S22, Biochrom, Cambridge, England)o]| 4]
FE=E SA5HAth AR Al HEeEg 7het 2
o] FF=E I 5751 DPPH fiee radical 227 E/dS W
EE&2 Uehgle, 33 vhEste] Bt 28 HAE U
ERf ATk

2) & H= 3fetE 2 &3
2. IRRE Aol M= % 9| 315 3RS Choi HY(2009)9] Aol &8t &
A WA EUH AT B A4 5%, 10%, 20%4] skt o= A9 10 gofl ethanol& 90 mtE 7}sked 20C,
Table 1. Ingredients of pound cake prepare with job's tear chungluljang powder and wheat bran powder (2)
. Job's tears chunghkukjang & wheat bran powder contents(%o)
Ingredients
Control 20 25 30
Wheat flour 100 80 75 70
Job's tear chungkukjang powder 0 10 12.5 15
Wheat bran powder 0 10 12.5 15
Butter 80 80 80 80
Sugar 70 70 70 70
Whole egg 100 100 100 100
Salt 0.2 0.2 0.2 0.2
Vanilla 0.1 0.1 0.1 0.1
Baking powder 1 1 1 1
Water 0 2 2.5 3
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24A]17F 521 100 rppm 2.2 shaking incubator(BF-50SIR, Biofree,
Korea)o| ] &% 7 ofste] Ao ALt A
FH 150 pbo]] 2,400 1l ZF42} 2N Folin-Ciocalteu reagent 150
(= 7¥at 3 3871 9|5FT IN sodium carbonate(NaxCOs) 300
(5 7Fske] QrasoflA] 2417t ¥EE-A1X1 3 725 nm(Libra S22,
Biochrom, Cambridge, England)ol| X 45 ZH3I9ch &
FEZZ gallic acid(Sigma Chemical Co.)2 HZFAS ZHAJSH
3 2 9= e SRS A& 100 g £2] mg gallic acid(mg
GAE/I00 2 Lpehfigle). Age 33 whaele] Wzt &
FHAeh o)y 5L shol Uehislek

3) EFEHL0|E & 53

Bohuieo|S Y Lee HQ009)9] WS WPstol th
<3 Zo] SA3HTE 1 ngml F== methanolo]] 834171
AlZ N 10 02} IN-NaOH 10 1L, diethyleneglycol 200 & &
gatol 37CoA 1417E B9 WA F 420 nmoll 4 S
£ 24ol9th BEEUE nting o §3lo] WML 24
3l A2 100 g 32 mg rutin(mg rutin/100 g) 2 &2 RO
o, A3 33 vhEsto] Hagty) 25 WAkl o4 AF
2 o] Lpehygick

£ S5k, 74
24& OAY &L olgatlom, vl A (specific volume)
KX =

. Aole] Brm)E FA@R the e sk

2) M

T-E A|¢]e] AT Spectrophotometer(Minolta 3500-d, To-
kyo, Japan)Z ARE3}o] L(lightness), a(redness), b(yellowness)
e 25T T B o UET of v EE wigko)
L, a, b 32 ZFZ} 90.89, 0.78, 3.550]%ith

3) Texture

et A9 A= Texture Analyzer(TA-XT Express, Stable
micro systems, Slurry England)2 33] ¥HE 2431}t ahg-
E AL 712, A2 25 cem, =] 1 enZ Z2hA 24 3 em
plungerE o]-g3to] AE EHOZ 10 mn YFE5Fe] FAR]
= 237 B4 A2 o e 2 e TPA=R S35t
R, & AL pre-test= 3.00 mmw/s, Trigger force= 5.0 g,
test speed+= 1.0 mm/s, post test speed+= 1.0 mm/s, return speed
+= 5.0 mm/s, test distance:= 5.0 mm, Plunger+= dia. 3 cm®] 24
©2 38 ol ZYalo] WD BE WA} 994 AES
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A= 29 54 A 9A B9 4210, 125,

2= Ao Ak HE B4 AOACH(1990)

Az, 29942 micro-Kjeldahl
U

F2vos By

5) ZSZAL

AFe TeA= 2089 EHE HAF QUES dte
253 H&RE o]&ste AAstych 4% 277 3
cm, A2 3 cm, 0] 3 cm9] F7]1E AN Eogd 138
Al ot AFSHAL, 3t 79 AlRE i ¢ ohE EE 3
= F B7IIES stk WA 2 | (appearance),
Kflavor), BH(taste), AM(color), & ZH(texture), AHHZ Q] 7| T =
(overall preference)7} Wj-¢ £tlr} 57 o2 3tgch

6) A xz2|

2 A7 BE A= FAEAE T2 9] SPSS(ver-
sion 12)5 o|-§sto] Hatah £ HALE Uetich 2+ A8
7] § 94 A2 ANOVAR 243513l om, Al HFo
Z Duncan's multiple range testS A A3} T}

Za 3 ng

1. 2| sz
WAL AR AR F e e Re Wieet 2

= T 1=3
< AEi7E A Yot a4 AR 2 stk aa AYe

o] F A(Celluclast, Novozyme. Ltd)Z2 50 Cof| A 15057t shaking
incubator(BF-50SIR Biofree, Korea)ol| A WG A|#H FZAZX7|
(Eyela WFO-700, Rikakikai Co., Ltd, Tokyo, Japan)2 7 %3}
o] 100 mesh= HT3}= FLEA(QH, =9 F=2= A=
sto] Aol ARkt aa Hast U4 2Ee asdta
SHA] ghE 2o BIshA] RS FAstal, ZEulal 23]
W, 2R, FEY 2 Tk o= SAH AL Table
ol AAIEA gskeyt IA oA ofEeEAlYL &
ZEEALS HEHA F3UTh

FEIRL 2= Lolorile] a2 25 mg/100 go. = ufj-¢-
=0} 100 gofl LT AFEFSE A= Fold, F71EA=
HAE(74~103 mgke)d} o}A(56~141 mgkg oz FH3 AoF
B =] It Table 2). T3t crude fibere= $H8F0] =2 HoZ
A4 A &2 t|ZF= hemicellulose>cellulose>lignan>
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Table 2. Proximate composition of wheat bran powder

(%)
Proximate ~ Non enzyme processed  Enzyme processed
composition wheat bran wheat bran
Moisuture 14.3 8.21
Crude protein 12.5 14.64
Crude fat 0.4 4.40
Crude fiber 9.80 10.05
Crude ash 3.84 4.58
Ochratoxin Not detected Not detected
Aflatoxin Not detected Not detected
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1) I2E Ao & H= &= &

% Uiz SAUE A Table 40419} o] &7 A &
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o] T2 UA EET &5 H=% BHO| synergy
15l &4do] w2 A £ dEETE Ha Fo &
st E4o] A=, I79] Jitst Edo] x3HE &5 4
f Eaa Efete 22 A7l Kot AE Amvt 2
TR Ao R Helth &7 F=Aw UA £ 7Rk wes
Ao A= tlzFo] 7.59+0.29 mg GAF/go 2 A7leko] Z7}
Ftol| what 274k 30% W7t Al 2L 64.1241.20 mg GAE/g
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2) IRE Aol E=2tE0|= &

Ruting ¥&EZAZ 243 ZTtR o= 2 Table 4
9} Zro] WA Hako 1,029.68+82.99 mg/100 g, &5 A4 &
-2 1,210.50£150.94 mg/100g, ThF =72 989.50+52.92 mg/
100 g, WA Edat &7 =g 209 SFES 11150726272
ng100 go 2 &5 H=74 B> 57 A4 293 24 &£
T A RtE A9 «o2 YL 24 £
T &5 A5 289 EFES T A5 2gETd=
24 EShoh

&5 357 289 9A B SR e AY i
Z-2 80.37+8.70 rutin mg/100 go|QIL, &F H=A; Bty
LA BTZS 20%, 25%, 30% A7FsH]] whaba] s 359%, 55.6%,
43.1%, 61% Z7}3t9tE BE A2 E5L WA Hatgl 917 3

Table 3. Proximate compositions of powdered chunggkukjang added with job's tears

Sample Moisture Crude fat Crude protein Crude ash Carbohydrate Amino nitrogen
(g/100 g) (/100 g) (g/100 g) (/100 g) (g/100 g) (mg/100 g)
Control"” 3.5 24.6 419 53 24.8 1,017.6
CAIT? 2.9 20.0 37.2 4.6 35.2 717.5

" Control: Job's tear is not added(powder), ? CAIT: Chunggkukjang added with Job's tear(powder).

Table 4. Antioxidative activity of pound cakes prepared with different additions of job's tears chungghkukjang powder &

wheat bran powder

Job's tears chungghkukjang powder & wheat bran powder contents(%o)

Items
0 20 25 30 F value
DPPH(%) 37.46+1.16" 7177+ 1.38° 83.73+ 1.34° 87.2140.54° 1,161.254%*
Phenolic compound(ing/g) 7.59+0.29° 4242+ 138 50.06= 1.03° 64.12+1.20° 1,553.572%+
Flavonoide(ng/100 g) 80.37+8.70° 125.57+17.40° 180.82+15.07° 205.94+8.70° 55.852%%

" Meantstandard deviation, **p<0.01, *p<0.05.

Different superscn'pts(awd) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
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=% wure] Wykeol Zkael wekd Z7kekel 30% A7t
Aol g2 HF) 2.58] AEZ =2 Zk2l 205.9448.70
rutin mg/100 &= ENEIY, &7 F7 £97 UA &
o] 7o WoldaE foFo g F71s 3 chp<0.01).

Lee 5(2005)3} Lee & Kim(2009)2 H=A; W& Zof sy-
ringic acid®} ferulic acid 5-2] phenolic acid®} ofu|=Ato] &
YA = AeE o] FROE o & eSS Wk 2
R R CELCENE R E
3t synergy & 1}2 Hlth(Lee 5 2009; Park 5 2009). Genistein
2 A5k AEH|A, acetaldehyde, enteric bacteria, 954 cytokin
AFSHA] stress 502 S tight junction THEH21 9] tyrosine
ABHE A A|sto] Tl dS Bk 24 tight junction barrier
9 7|5& H3gthar stof F Tl F o] BfEQl genistein®]
2371 W Ae 715y Huz2 F Eady &8 1%
7158e 2 FaA HA HUKTamura 5 2007; Suzuki &
Hara 2011).

o o r

3) IHRE 7|2le| DPPH 2IC|Z ANS

EF A4 B4y UA £ H7l Al DPPH o)z
A7% AT Table 49F Zth DPPH radical 2452 &5

A=Al Hgo] 87.38+1.65%, UlF A=A o] 86.17+0.39%,
WA Bo] TI211.57%, WA BUT &7 ARG 2Y &

o] T7.93+1.16%2 &F FFF BTl /MY £, UA
Bow £ 7 3T BUS TUW AL UA BB B
Hr} ol PAIT B BES AL BE Bt R

d

28 W Bew U 20e A tes Aol

7eko] F71gto] wheh DPPH iz 47450 421 2(p<0.01)

0% Z71he AL Urepion], tlzio] 3746%14 20%

H7FE 47.8%7F 27V, 25% AIFETF 55.2%, 30% A7}
£ 5% 3718 bk

4) THRE 7l2le| DPPH BIC|Z2 A7{S3t gHatst S2at
of Az

&5 A= 299 9A 299 F v FFe ARl
A A7Fel wEt fejF o ST} SOl Atk
BEE & = 9= DPPH A 275 B3 3715t M2
kO] AFTIA|(=0.9671, p<0.001)Z UFEGTHTable 5).

&5 A 2U 9A BT 2= A Eehue
°ojE T &F Y FUI UA 2L Il wet
oo ST FAlo] FAkeks] B & 4= 9he DPPH
iz a7 eI Fo AUEA(=08335, p<0.00)E e
WA

o] Aol A = Al Az Aol &5 3= 2L

2% YT WA B L A ojskety 54 355

Table S. Pearson's conrelation coefficient between flavonoid
content(ng rutin/100 g), total phenol compound and DPPH
radical scavening activity(%) of pound cakes prepared with
different additions of job's tears chungghukjang powder &
wheat bran powder

Pearson's correlation coefficient

Items Phenolic compound Total flavonoid
content content
DPPH 0.9671 0.8335
Pearson's correction p<0.001 p<0.001

WA Bug Arshe AL FAERso] $7HE L Tamura 5
(2007)3} Suzuki & Hara(2011)0] X 318} rutin¥} flavonoid 52
Fo% 27 AV S& Y 1 L8 B2} UA G
ST AL G ARE T H4FOZ AT 4 UL
Aoz Az,
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A tiztol vls] BA 223 &7 38 2 S
7b 22 A UEAL oA BEe UEhAlE 4t

H- g2 Wolup AR FE B7F FFROE f29
vls) 9A Bg3 &5 A=F 2T T s A2
71 371l w2t o302 FoAthp<0.01). H7FE
2 U9A 2T 10%2 &7 A8 L 10% J7Fsks Aol
izt ulsl vlgA o] 7.5%, WA Edu &F JF £
TS 47 125%% Y2 A2 g2+ vl820f vls] 4.5% =
obA, WA ELY F=H e SR IRE A F2
M &7t &S FHT = Aok

HlgA] FFe Fe IA=s SFUH PYH(Choi &
Chung 2010), 9] 7|2 22 ¢ 2 RoE 27 sk 4
o, A% @A 229 9
ojut ¥E o] Utk

A A= Al AYE A S ERE diARE 4
H] 82 o] 243 7HAE B 18g=d|(Choi 5 2006; Chung
5 2000), °]= A=A 79 ol A ot wHH T
o ¥F22 Ho|m, cashew nut H7h= ¥]&2o] F7I5F3
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Table 6. The physical properties of pound cakes prepared with different additions of job's tears chungghkukjang powder

and wheat bran powder

Job's tears chungghukjang powder & wheat bran powder contents(%o)

Items

0 20 25 30 F value
Volume(m) 989.10+9.35 1,140.5546.65° 1,113.8246.50° 1,038.92+13.14° 1,537.292%+
Weight 425.1140.21° 453.35+0.35° 455.53+0.09° 455.15+ 0.10° 1.590
Specific volume 2.3340.56° 2.52+0.46" 2.44+032° 228+ 0.01° 194.241%*

Y Meandtstandard deviation, **p<0.01, *p<0.05,

Different superscripts(a~d) in a row indicate significant differences at p<0.05 by Duncan's multiple range test,
0: Pound cake without wheat bran powder and Job's tears chungkukjang powder,

20: Pound cake with wheat bran powder 10% and Job's tears chungkukjang powder 10%,

25: Pound cake with wheat bran powder 12.5% and Job's tears chungkukjang powder 12.5%,

30: Pound cake with wheat bran powder 15% and Job's tears chungkukjang powder 15%.
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Table 7. Effect on the color measurements crust of pound cakes prepared with different additions of job's tear chungkuljang

powder and wheat bran powder

Hunter Job's tears chunggkukjang powder & wheat bran powder contents(%o)

value 0 20 25 30 F value
L 52.67+0.10° 39.32+0.10° 41.3120.19° 34.1540.02° 12,830.680%*
a 18.7240.03¢ 19.78+0.02° 19.66+0.02° 20.02:+0.02° 15,744.67%*
b 41.29+0.02° 32.01+0.02° 36.44+0.19° 28.41+0.02° 9,601.814**

Y Meandtstandard deviation, **p<0.01, *p<0.05,

Different superscripts(a~d) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
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Table 8. Effect on the color measurements crumb of pound cakes prepared with different additions of job's tear chungkukjang
powder and wheat bran powder

Hunter Job's tears chunggkukjang powder & wheat bran powder contents(%o)

value 0 20 25 30 F value
L 82.54+0.02 65.33+0.02° 60.68+0.02° 57.41+0.02° 608,116.0%*
a 1.23+0.03" 7.48+0.02° 8.3240.02° 8.96+0.02 89,736.523%*
b 33.68+0.02° 32.12+0.02° 32.04+0.19° 30.800.02" 3,638.287%*

Y Meandtstandard deviation, **p<0.01, *p<0.05,
Different superscripts(a~d) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
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Table 9. Texture characteristics of pound cakes prepared with different additions of job's tears chunggkukjang powder and
wheat bran powder

Job's tears chungghukjang powder & wheat bran powder contents(%o)

Items

0 20 25 30 F value
Hardness(g/s) 4,705.574229.25"° 3,131.33+289.61" 2,732.07+594.30" 4,797.97+192.93 25.788**
Chewiness(g/s) 2,417.02+53.79° 1,226.79+53.69" 1,472.69+469.02° 1,937.85£143.92™ 13.472%*
Gumminess(g/s) 2,517.86£53.79° 1,253.69+26.79° 1,472.6+469.029" 1,937.85+143.92° 198.850**
Adhesiveness —0.3120.17" 0.33+0.35" 0.23+0.23" —0.03+0.15" 23.324
Springiness 0.87+0.02° 1.17+0.33" 0.99+0.25" 0.98+0.14° 1.175
Cohesiveness 0.45+0.09" 0.58+0.05" 0.47+0.05" 0.55+0.09° 11.324

D Meantstandard deviation, **p<0.01, *p<0.05,
Different superscripts(a~d) in a row indicate significant differences at p<0.05 by Duncan's multiple range test, Refer to Table 6.
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Table 10. Proximate composition of pound cake according
to mixing raito job's tears chunghkukjang & wheat bran powder

Job's tears chunggkukjang powder &

Com;z;mon wheat bran powder contents(%o)

0 20 25 30
Moisture 19.14 19.28 20.41 20.16
Crude protein 8.40 9.01 9.16 9.54
Crude lipid 26.07 25.69 25.46 25.72
Carbohydrate 46.39 4593 44.97 44.58
Ash 1.79 1.97 1.66 1.96

£y, o] e &% 33 vl 3
o= AmEc 229 B o s okt ashs
Agom BAEY,

4o Atk gEjste] Az
W52 A H7F Z3= Table llJJr 7”‘«}
Appearance FEo A 2t AN 5

FrAEE AT, o] &F %
322}0] HE Al APole FFE FA = R {+
o 5 ik 22 FEANE 27T FARE FHE w
of, 0|5 A&E7} = Ao Ao F P w|H]Z]|
A2S & AUk T FEoAME 5 FFH EL

U 0] 9 A= Ak fold oz e ot
£ WT(p<0.05), flavor FHNE DA Lt} L7 H
¥ e A7 T Ao] A Eel FOH02 1A 3

N

FEAE=E(p<0.05), o= T2E A A=A ¥, dF<
i w2 %501]/\1—4 Az oA =] WA 42
st A 719 Ao f5Enh Ao R di=dt

o Hls) &7 A= BE €A % WMol 2255

94 - SRR -

&

3

0{0‘1

- onjR

ZAE7} FotAls FYHLo R FISFATHp<0.05). KA
% 715E FEME &F H A B HrhEkol
S7FE FoF oz w2 Py Wokthp<0.01). Kang 5
(1990)9] U7|-& H7Iet & A Qo] A A, =27
gL AR 715 EolA FeR7t glo] a4 ERS M7t
39S o Bed F49 d3t BA HA Gethe ket
T fARRE AR A4S 4= 9ok A oR 5 H=a)
2ot WA Boks 7z 10%1A 15%7H4] E3tste] uhe-
= A9 Ao il H]F flavor, color, $3H2 21 7]
3% oM T2 B7HE stglouh 1 99 oEE vRE
i EEO] oA 2 Zpol7} glo] &5 F=F B UA
4 S A AE N2 A7 §% AFLE
9 s AAE AT 5= A

= AYE A U R & 2 7
10%, 12.5%, 15% &teto] e 191% Azsto] akst
LR BERELES
S s A 2§ ol G9e 8% Y4 e
I:H_I,:_ ;g]__.‘};q. Huobsgo 72)__,‘};(]— Bty ‘QZ‘ Holo] SoHE>
WA BT PG 2Ue) oI, YA BuT &7 A
T B BYA T2 A0 ARSS WrlFo] F7Hel
ek iAo iy ol SASHsicip00). e
o= PFIAE &7 Y RubulA Ruknh g7 F7Y
o) oz Wil el
Z7FsHATH(p<0.01).

Oi
JIrn
ok
mlo
Hm
%
_?L
R
vl
o
d
o

gelmos Srtrols Ffo|
DPPH §2] 2tz 2758 &5 324 Bebg=az
% Bubgn 33y Hul WA 2ot SgEsus B

Hohepel) wheh o202 75 ATHp<0.01).

dr 4

Table 11. The result of sensory evaluation for acceptance test of pound cake prepared with different job's tears chunghkukjang

powder & wheat bran powder

Job's tears chungghkukjang powder & wheat bran powder contents(%o)

Characteristics

0 20 25 30 F-value
Appearance 3.85+0.85" 3.57+0.83° 3.84+0.99° 3.75+0.64° 22.115
Texture 3.03+0.90" 3.05+0.85" 3.13+0.95" 3.25+0.85" 15.654
Taste 3.75+0.81° 3.17+0.65" 3.83+0.75" 3.65+0.85" 14.585*
Flavor 3.78+1.20" 3.97+0.68" 3.75+1.21° 3.88+0.94" 21.067*
Color 3.2240.55" 3.8040.55" 4.03+0.54° 3.95+0.45" 135.72
Overall Preference 3.10+£1.12° 3.30+0.85 3.59+1.02° 3.67+0.73% 23.09%*

Y Values are meantstandard deviation, **p<0.01, *p<0.05, Refer to Table 7

Different superscripts(a-d)in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
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