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Abstract

Job's tears(Coix lachryma-jobi L.) chungkukjang powder and wheat bran powder were added to American cookies for
practical use as healthy compounds. We examined the antioxidant activity and quality characteristics of cookies prepared
with different amounts(as ratios of 10%, 20%, 25% to the flour quantity) of Job's tears chungkukjang & wheat bran powder.
The antioxidant activity was estimated by DPPH free radical scavenging activity, the total phenolic compounds content and
flavonoid content in Job's tears chungkukjang & wheat bran powder and cookies. The quality characteristics of Job's tears
chungkukjang & wheat bran powder American cookie were estimated in terms of bulk density, pH of the dough, spread
ratio, color, texture profile analysis, proximate composition, and sensory evaluations. While the spread ratio and the total
polyphenol contents, flavonoid contents and DPPH free radical scavenging activity of cookies significantly increased, pH,
hardness and L value of the cookies decreased with increasing Job's tears chungkukjang & wheat bran powder(p<0.01).
The consumer acceptability score for the 10 ~20% Job's tears chungkukjang & wheat bran powder American cookie ranked
significantly(p<0.05) higher than those of the other groups in texture andoverall preference. This suggests that Job's tears
chungkukjang and wheat bran powder are good ingredient candidates for increasing consumer acceptability and functionality
of cookies.
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A, A= 9 v|a F2ES B9 wehE F500A] hydronidase
7} hyaluronic acid®] glucuronic acid ¥ N-acetylglucosamine}
9] beta S XAsl=d| hyaluronic acide= =, <5, 942
ZA o e AEoE dF F4Y T8 ¥l macrophage
9] phagocytic abilityS #]3]5}aL, hyaluronic acid®] E3jAHE
T2 A EA}E] hyaluronic acide A X FFNA A5, &
Z A4, collagen depositionS Z7IA|7]= Ao 2 dEA Ql
t}. Hyaluronidaset= & 27] £33t FH5 o=l s A
H 22 hyaluronidase®] 2 Adl= FE5 % FLE=7] &
s 71 5= e, B4, A= 2 v 352 hyaluro-
nidase&] &S oFE o Z 32 disodiumcromoglycate(0.35 mg/
mO)Eh A8l g0 F3S EIil(Ahn F 2005)8 §lo]
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DA FiFEHF o] thgt EAJo|A YA} vjot s E3ts)
o] BA3 X7 2= total phenolic acid gHEFo] 2,867~3,129
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100 g, lutein Hlj-3-of] W]} 44}, zeaxanthin¥} beta-cryptoxanthin
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BKim 5 2002), 222} AT(Lee 5 2002), tls(Kim 5
2002), +71&} S (Park 5 2005), §-A 29| FE(Kong 5
2006), Z1](Lee 5 2006), Hv](Lee S 2006), 2HFF A1¢1%
E2(Han 5 2007), Fu} B2(Lee 5 2008), AY EU(Kim
= 2008), ©.T] Euk(Park S 2008), ©7] E2(Choi SH 2009),
AjEo] HA E(Kim 5 2010) 5= 83 F7] 7Hde] &
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8to] H7FEaL stretching methodof &3t W& A =235142 of
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2 fARE A9 e 9T 5 Sl
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o} & A (Celluclast 1.5 ¢, Novozymes)Z 50To|l A 150&7F
shaking incubator(BF-50SIR Biofree, Korea)ol| A 2 A|A &
FAZ7](Eyela WFO-700, Rikakikai Co., Ltd, Tokyo, Japan)Z
A3t 100 mesh2 HEU3h= HR2A(Q1H, )Y =
2 Azt AP AT

2. 719 M=
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Ak 40% o AN 23t 7|5 AHo] $A oA,
Table 13} o] wjg}s}to] Kong 5(2006)2] 7] A= <
HP A A ARLSIETE HHE7](NVM-14, Daeyung, Seoul, Korea)
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Table 1. Ingredients of Job's tears chungkukjang and
wheat bran American cookie

Job's tears chunghkukjang &

Group wheat bran powder(%)

0 10 20 25
Flour(g) 250 225 200 1875
Wheat bran powder(g) 0 12.5 25 312
Job's tears chungkukjang(g) 0 12.5 25 312
Sugar(g) 150 150 150 150
Ege(g) 60 60 60 60
Butter(g) 185 185 185 185
Baking powder(g) 5 5 5 5
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A B2 Kwak 5(2004)2) is HE 61 1,1-diphenyl
-2-picrylhydrazyl (DPPH) radical®] tfjgt AAZAHS A3t
Hlw BA3519tH & A5 1 mlo]] 0.2 mM DPPH solution
(1510 *mM) 4 mlZ 7}ate] wukgh ok okaolA] 3087t
H2] 3517 oA FFEE SHSAH AR tile] |

== 71 229 FF=E A 5745t DPPH free
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%2 = 3E9] 32 Choi HY(2009)2] Al ol &a}o]
2435190} 27)= 10 g°ﬂ ethanol-& 90 mlE 7}5ted 20C o
Al 24A17F S<F 100 ipm .2 shaking incubator (BF-50SIR,
Biofree, Korea)ol| A &3t & oilsie] A|gHo 2 ALE3S)
Atk A2 150 plof 2,400 102] Z==4=2} 2N Folin-Ciocalteu
reagent 150 (& 7}5F & 3E87F ®}X]3}aL, IN sodium carbonate
(NaxCOs) 300 pbE 748t ghasoll A 2A17F BEGAIZ] & 725
nm(Libra S22, Biochrom, Cambridge, England)o|4 S3 =&
2335}t FEEZZ gallic acid(Sigma Chemical Co.)E A}

H=IZE 719 %
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200 S &3tsle] 37Tl A 1AX]7F Z<F BR2A]7] & 420 nm
N FHES 2o EEBARE ning o]-galo]
AFAE ZABIAL, A& 100 g 59 mg rutin(ng rutin/100 g)

i

4. B2 HIFI U 2US B OMHIZ 77|
Xl

1) HIZ(Dough)2Q| pH %! L=

Hl——i—.J pHE BES 5 gofl /545 mE YW 3
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F7]9] M= Spectrophotometer(Minolta 3500-d, Konica Mi-
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Table 2. Proximate composition of wheat bran (Unit: %)

Enzyme processed

Nutrient Wheat bran
wheat bran
Moisture 14.30 8.21
Crude protein 12.50 14.64
Crude fat 0.40 4.40
Crude fiber 9.80 10.05
Crude ash 3.84 4.58
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1) F712 & Hza
Phenol 52 &5 A=ZAbo] 131.7246.63 mg GAE/g, &
27} 116.92+6.64 mg GAE/g, WA 7842+3.9 mg GAF/g, U
Aot &% AZA EFELS 109.95+£1.76 mg GAE/go. 2 &5
R JRg-UA) 87 3G EFE-UA &
o2 Ehgtt &7 243 U7 Huke Wb 7750
A= t)Z2to] 45.27~55.41 mg GAE/gO.2 AH7}o] Z713st
o we} golF o Frsk Ao w BAEATp<005). U

A o] GAIS R FFol e ol W AR gemn
BHo Hal slusie] Tt 7&%5 0101 2 Az A%
A WAL GAIS AR Fapo] R AOR F2uu o]y

BAH WAS AGT W hE s o] B AR

S3 Eshe Aol ARAYL ¢ £ 9

2) F7|2| Flavonoids &2t
Ruting ZEEZRE FA &3 flavonoids 2] T2 LA
= 1,029.68+82.99 mg/100 g, &F AZA-2 1,210.50+£150.94

Table 3. Proximate compositions of powdered chunggkukjang added with Job's tear

Sample Moisture Crude fat Crude protein Crude ash Carbohydrate Amino nitrogen
(/100 g) (/100 g) (g/100 g) (g/100 g) (/100 g) (ng/100 g)
Control” 3.5 24.6 419 53 24.8 1,017.6
CAIT” 2.9 20.0 372 4.6 352 717.5

" Control: Job's tear is not added(powder). 2 CAJT: Chungkukjang added with Job's tear(powder).
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mg/100 g, 5 AL 989.50+52.92 mg/100 g, WAL} &F
AZA9] 111 EFEL2 1,115.07+262.72 mg/100 go.2 &5 A
FA>UAYG &5 AT EFETAUT AT «L
2 geon, 94A% &5 A54Y e drEt: ¥
R =ttt F7| 5o A= F7)= 4527~55.21 mg GAE/go.2
g8 32T} WA Bue] Wrlgo] Woldas feolHo
2 Z715HITHp<0.01).

EF A4 U9A 22 7] 229 flavonoids g2
91.41 mg rutin/100 golglew, &5 F=41 WA EdS
10%, 20%, 25% A 7}gro] wrabA = 24.2%, 43.1%, 59.6% =7}
St =42 A Sl phenolic acid®} ofw|=Ato] f-2]
2 AgE o] FHERUE ¢ & 3Hitst 84S Wi, phenolic
acid compounds ZoJ|A]+= syringic acid®} ferulic acid7} W=
Foll d4ikst 249 AU 5235 e Ao Husig
(Lee S 2009).
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= HZA o] 86.17£0.39%, &5 FZAL 87.38+1.65%, U
7121£1.57%, YA} &8 F2A 112 TS AL 77.93+
LI6%= &5 F=57go] 7P wskon, @A fARE £l
Aok &5 54 9A E9E H7E ot )= A
7¥go] F71etell wet DPPH Stz 4750] 2] %(p<0.01)
o= F7hste BFE UEheH, dix2ol 2945%ClA4 10%
F7HE 21.8%7F, 20% A7HE7F 36.2%, 25% M7= 54.8%
o] F7FH etk

Y &7 A E9 €A 2% ot #7194 &=
Hio|lE e &7 A5 £293 U2A 29 Jrkgel o
2t fo oz SR SAlo) ek AeE & 4 3
£ DPPH )z &75ih= o A4aA(—0.9245, p<0.001)
£ UehAthFig 1). &7 35783 94 292 371t of
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Fig. 1. Comrelation between total flavonoid content(mg
GAE/100 g) and DPPH radical scavenging activity(%) of
American cookies prepared with Job's tears chunggkukjang
powder & wheat bran powder. /=0.9245(Pearson correlation:
p<0.001).
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Table 4. Total phenolic compound and flavonoids contents of American cookies prepared with Job's tears chunggkukjang

powder & wheat bran powder

Job's tears chungghkukjang powder and wheat bran powder content(%)

Items
0 10 20 25 F value
DPPH(%) 29.45+ 1.72" 37.67+ 2.95° 46.17+3.16° 65.12+3.51° 82.601%*
Phenolic compound(ng/100 g)  45.27+ 0.66" 53.92+ 6.63° 53.98+0.60° 55.4122.33° 5.129%
Flavonoids(ng/100 g) 91.41+15.07" 120.55+15.07° 160.73+8.70° 226.030.00° 77.86%*

Y MeantStandard deviation, **p<0.01, *p<0.05.

Different superscripts(awd) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
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0.5, 1, 3, 5%), E7]A ELO0.5, 1, 3, 5%), &H=HAQ1AF
(1, 3, 5%)°] S7FdrF v o] Hfa o] S71ste
W29 o7 F8 37 99 ST EaAdol WolA
A F719] Hgdo] Fadnha s, Hejet A 5 A
& FeFo] 2 JRE AR oM E T2 FFE B
3l tHLee 5 2002; Han 5 2007; Choi HY 2009; Choi &
2009). 2 F79 dAasHY AR FFLEE SH7LR
1ok Au] FofHE 22 GFE Z745T AP A
S =t Bt 9l9dthLlee 5 2006).

199 @42 UrtEo H8 4 AJE9] pentosand
0] 100 g & 1.2%0|UF 3482 15 ggo 2 7} 2 Aoz 1t
3} 3 (Novozyme's application data), T3t o] Z£2 Hb=
9] HEFA G F= Aoz HusgtiMiller S 1997).

JEu &5 F= E0d OA B Fr)olAe giE
o] FE &F A BT W7ol 37Hda5 ok
i, 90 e S FF o2 ST AA(p<0.05), HY
A= AR F718H(p<0.05), DA} &7 F=742
747F #7019 |0 A= S i A 7L 2
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Table 5. Quality characteristics of American cookies prepared with different addition of Job's tears chungkukjang powder

& wheat bran powder

Job's tears chunghkukjang powder and wheat bran powder(%)

Group F value
0 10 20 25
Hardness 1,527.90+271.22"" 1,133.50+118.53% 955.60+3.50™ 640.77+120.75" 16.982%*
pH 705+ 0.23° 6.59+ 0.28" 6.310.02" 635 0.02° 21.606**
Moisture(%) 481+ 0.15° 500+ 027" 5.55+0.28" 6.08£ 0.65° 6.551%
Spread ratio(%) 6.14+ 0.19° 6.17+ 0.13" 6.56+0.10" 6.03+ 0.13° 8.076*
L 79.00+ 1.92° 69.94+ 1.17° 62.20+1.15° 60.04+ 0.63" 130.562%*
Color a 6.86+ 0.88" 9.01+ 1.14™ 10.68+0.55% 13.23+ 1.25° 22,0222
b 3691+ 1.08" 33.00+ 096" 33.630.13" 3593+ 0.44° 17.899%
Density(g/ml) 1.54+ 0.05 1.58+ 0.02 1.57+0.03 155+ 0.01 12.444
Y MeantS.D., **p<0.01, *p<0.05.
Different superscripts(" ) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.
5) F7|9| H= EF A4 £y 9A £ A7 oblElxt #7194 gyt
S AR M7k A B AUk g2 F719] A 82 Table 63} A9kt & &5 F=74 H42 i
T £ A= Table 50| Yt F719 H== kst o] 37.2%, WAL TlE 2 14.64%=E &F F=79 A
= A=t 7] &9 R g wHo] okl gk 2 7hgo] WoldaE F7)9 e 9] FhFo] FUISHAAL, E

A7 2k & Y LU A 28 B0 g
ol vs) &5 FFY B WA BES Y4 7]

ol AEe 8% BEF pen B e Bl 21
P42 fojgen wolre Ao S1THp<0.01). &
AN &% 2] 2B B 733£028%0] 5, Wit
2 S8 SRS 13.63:0.47%0]%1 o, WA B 7.23+0.23%
oloith % HHE BT WA B W RS 4
22tz viE A4 SHHUeH, old Arse £F
o2 W= af o] &F A B9y €A 2ES
WK 2719) ZE7} olAl ARE Bl SR WA
£7 3R] Hearl 2A) JFE FE 24 A7
Flth(Pearson‘s correlation 7=0.8485, p<0.008).
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Table 6. Proximate compositions of American cookies
according to mixing ratio of Job's tears chunghuljang &
wheat bran powder

Job's tears chungkukjang powder and

Group wheat bran powder content(%o)
0 10 20 25
Moisture(g) 2.36 2.62 2.52 2.59
Crude protein(g) 5.59 6.16 6.72 7.09
Crude lipid(g) 29.60 3045 31.05 29.60
Carbohydrate(g) 61.6 58.22 56.1 56.77
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Table 7. Sensory acceptance of American cookies with varied levels of Job's tears chungkukjang and wheat bran powder

Job's tears chungkukjang powder and wheat bran powder(%)

Group F-value
0 10 20 25
Appearance 3.54+1.00 3.94+0.85 4.02+1.09 3.50+0.95 10.115
Flavor 3.93+1.58 3.01+1.13 3.52+0.88 3.13+0.96 11.644
Taste 3.00+1.05 3.67+1.01 3.80+1.05 3.19+0.84 4.878
Texture 3.31+0.13% 3.63+1.02° 4.00+0.79° 3.69+0.87° 1.038*
Overall preference 3.94+1.10° 3.83+1.03" 4.02+1.05° 3.86+1.03° 3.988*

Y Mean+S.D., *p<0.05. Different superscripts(awd) in a row indicate significant differences at p<0.05 by Duncan's multiple range test.

k0

of U AE
A7l felgt #7715 Alxstaixt &7 A= 21 UA
T 11 EHES U7HE tiH] 10%, 20%, 25% E3%t of|g
F71§ Axste] 10| w2 A S-S B4k, o
719 4 EAAS SHsTE & F A9 F Hs
FFEFS 131.7246.63 mg GAF/g, Za}tR -0|E T=FL rutin®
2 1,210.50+£150.94 mg/100 go], DPPH &g g A4S
2 &7 A= Bgo] 8639£1.65%019aL, WA £ & ¥
= o] 7842+43.9 mg GAR/g, A<}t &5 H=4 SHES
109.95+1.76 ng GAE/g2 2 AL} &7 F=7; E3HE2 UA
Hoes g4 52 AEE B, &F A EU g
£4E A7z Fr1E0lA= A7l SVl w94
o7 ZIte w2 A A4S B FtHp<0.05).
E3F ZetE o|E FFe 5 HIAS 1,210.50+150.94
mg/100 g, WAL 1,029.68+82.99 mg/100 g, WAL} &5 =
A TFEL 1,115.074262.72 mg/100 go. 2 UA9} =7} &
e FFol o, o|5& FUIst otdlEzt F|A
= Hrlgo] HoldaE foFo g FIFHATHp<0.01).
DPPH 2] 2tz &AF2 &5 A=7go] 87.38£1.65%,
DA7} 71.21+£1.57%, WA} &7 H2A TIHEL 77.93+1.16%
2 o|A& YA F= EFEY ol 7k, Hrhgt
F71EN A= A7Vl wet foF o2 F7HsHTHp<0.01).
T3} DPPH radical 2453} & ZelH ol= 30| Ak}
Ao G n|xe Aoz ERGTH=0.9245, p<0.01).
UA BE4e o2zt #7119 F4 EAS
wslr] 9%t vk W, pH, 719 & A, HAA,
A, 227 ARt A8 9 BSHARE AAE A3t 959
Urol R &7 F447 WA B Hrig S7hel wet
Ztol7F UA] gk, pHi ti2tol v fH o= Zha
SHATHP<0.01). HAG A= F71F S7tl o2t f-935 2
2 Z7FIH o (p<0.05), M= &5 F=4a 9A 229
A7t wet =8 Uehfis L foHoR 2o
(p<0.01), aZ}(p<0.02)L Z7}31H 1, bH(p<0.01)E G-olH o
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