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Abstract

Perilla leaves powder was added to cookies to determine a practical use for the herb, which has been shown to have
medical benefits and functionality. We examined the antioxidant activity and quality characteristics of cookies prepared
with different amounts (as ratios of 0.5%, 1%, 3%, 5% to the total materials) of perilla leaves powder. The antioxidant
activity was estimated by DPPH freeradica scavenging activity and the total phenolic compound content in perillaleaves
powder and cookies. The quality characteristics of the perillaleaves cookie were estimated in terms of the bulk density,
pH of the dough, spread factor, loss rate, leavening rate, color, texture profile analysis, and sensory evaluations. While
the bulk density and pH of the dough as well as total polyphenol contents and DPPH free radical scavenging activity of
cookies significantly increased, the spread factor, loss rate, leavening rate and L value of the cookies decreased with
increasing perilla leaves powder content(p<.05). The consumer acceptability scores for the 1~3% perilla leaves cookie
groups ranked significantly(p<.05) higher than those of the other groupsin appearance, taste, flavor, texture, and overall
preference. This study suggests that perilla leaves powder is a good ingredient to increase the consumer acceptability

and the functionality of cookies.
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Table 1. Ingredients of perilla leaves cookie

Perilla leaves cookie

Ingredients(g) Control 05% 1% 3% 5%
Flour 400 395 390 370 350
Perilla leaves powder 0 5 10 30 50
Butter 280 280 280 280 280
Sugar 200 200 200 200 200
Salt 4 4 4 4 4
Egg yolk 116 116 116 116 116
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Fig. 1. Content of tota polyphenol in perilla leaves cookies.
ad Bars having different letters are significantly diffe-
rent(p<0.05) by the Duncan's multiple range test.
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Fig. 2. DPPH radica scavenging activity of perillaleaves cookies.
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r =0.8994; (Pearson correlation; p<.001)

T B =FEEY Edls SEE T At =4

(cinnamic acid derivatives, coumaroyl tartaric acid, caffeic

acid and rosmarinic acid), &2t 0] =(apigenin 7-O-caff-

eoylglucoside, scutellarein 7-O-diglucuronide, luteolin 7-O-

diglucuronide, apigenin 7-O-diglucuronide, Iuteolin 7-O-glu-

curonide, and scutellarein 7-O-glucuronide)2} QFEA| oA

(mainly cis-shisonin, shisonin, malonylshisonin and cya

nidin 3-O-(E)-caffeoylglucoside-5-O-malonylglucoside) 52

3}ty DPPH ]:4_1;] Zr AASE =A3 3kElEAl o

FAAAE FHF A r=08092(p<.00007)! Fe] &
HHATE A= EJ_o}@l = A3 et °‘7<lo}aiﬂ}
Gheldof N3} Engeseth NJ2002)= Uwtxo= Jil
sigtEo] A dstede AR F A L%ﬂl I3l

o Bisksel £ A

Table
119 g/mL %@H% g
° 2 F7F8IATHp<0.05). ©]
2 A= AN %3‘94 A7 bR RT 27
ol it T - ?JXPBJH zfolol] o) wF
A7t Cho HS
%%%EE eRd
2 Jdow Axr} io}
A A 724

1_4

L wzs_ 9131,

i&ﬁ;&om_l-l}léﬁﬁ

Po
N E
o
E
> G
41

7 HJ =9 pH—c 6.11~6.232 E74% U HIleo]
} Stell whe} pH7F ol o2 Frtehe o= JEhs
1:}(p<o.05). ol = EAA B2 pH7l 6.43+0.01%, H7}
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A, A, 251, #9, ofgHe29 55/ FET
(9.82~30.86 mg%)¥ =FEAY, dEbd, A9, okl
A S 17FY FEobveAK0.03~25.37 mg%), T4t 2
FEFEAL, FulE4h 7% 5 9% HISEA {4t
(0.06~28.34 mg¥%)°] =45, Mn, Fe, Cu, Zn, Na, Mg,
K, Ca®l F7]&2] FH31~7434.4 mg¥p)o] w9~ Ehrha
Byste] 499 oe] S0l W59 pHell ¥
= Ao=Z A" a8y, FEolHA(Lee SS9} Jeong
SS 2009), "F=F(Shin JH & 2007), thu-F3 £ (Lee

Table 2. Quality characteristics of perilla leaves cookies prepared with different addition of perilla leaves powder

Perilla leaves cookie

Item F-value
Control 0.5% 1% 3% 5%
Bulk density(g/mL) 1.04+0.02° 1.09+0.02° 1.10+0.01° 1.15+0.02° 1.19+0.02° 43.14% %%
pH 6.11+0.03° 6.14+0.03° 6.17+0.01° 6.19+0.01° 6.23+0.02° 25.36***
Moisture contents(%) 3.48+£0.43 3.61+0.22 3.61+0.50 3.62+0.48 3.64+0.16 011
Spread ratio(%) 6.24+1.31° 6.05+0.61" 5.82+1.82° 5.44+0.72° 5.30+0.29° 87.90***
Loss rate(%o) 11.59+1.09% 11.38+0.54" 12.37+0.36" 11.33+0.32° 10.20+0.64° 5.99**
Leavening rate(%) 100+0.00° 113.16+5.33° 116.05+1.37° 105.79+2.02° 94.74+6.60° 13.75%**
Color L vaue 77.34+0.80° 60.07+1.54 54.38+0.35° 43.22+1.45" 37.07+1.52° 817.02***
a vaue -4.50£0.12% -14.49+0.13 -14.86+0.94° -13.55+1.05° -11.67+0.60° 112.74***
b value 34.52+0.69" 34.23+1.66" 31.91+0.83 25.17+1.23° 19.28+0.87° 177.04***
Hardness(g) 837.38£149.13 83954426753  862.67+171.44 91822425554  957.33+209.50 173

MeanS.D.(n=5, but n=25 for hardness). **p<.01, ***p<.001

*4 Means with different superscript in the same row are significantly different(p<.05) by the Duncan's multiple rage test
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Table 3. Sensory evauation of perilla leaves cookies prepared with different addition of perilla leaves powder

A7k F7)(Lim EJ

1

o & off i o (T [z Hz off

A= A
| Aoz

w=hom &

Perilla leaves cookie

F-vaue
Control 0.5% 1% 3% 5%
Appearance 5.71+1.25 6.43+1.13 6.57+0.53 5.86+1.21 543+1.72 1.08
Flavor 4.43+1.27° 5.43+0.98™ 6.71+0.76> 6.00+1.09” 5.43+0.98™ 5.60%*
Consggﬁ Taste 457+079°  586:000° 686038  643t053°  500+153°  7.62+%+
soceptability Texture 5.71+1.70 6.00+0.82 6.00+1.41 6.00+0.58 4.43+0.98 2.38
Overal preference 4.57+0.79" 5.86+0.90% 6.71+0.76% 6.14+0.38* 4.43+1.13 10.25%**
Color 1.14+0.38° 357+0.53° 4.43+053° 5.86+0.38" 7.00£0.00°  258.80%**
Perilla leaves flavor ~ 1.29+0.76° 3.86:+0.90" 4.57+0.53° 6.00+0.00" 700£000°  101.01***
o Oily flavor 5.14+2.04 4.14+1.46 3.86+1.21 3.29+1.38 257+1.72 2.56
iﬁiﬁi’;'ﬁg Roasted nutty 4.86+1.07 5.00£0.82 5.29+1.70 5.00+1.91 4.00£1.83 0.71
Sweetness 5.86+1.68 5.14+1.21 4.71+0.95 3.56+0.53 4.00+1.15 2,59
Tenderness 4.00+1.63 5.14+2.12 4.86+1.07 4.43+053 4.29+0.95 0.94
After taste 3.20+1.38° 4.29+1.11™ 557+1.62% 543+151% 6.00+0.82* 4.94%*

MeantS.D.(n = 20). **p<.01, ***p<.001

*®Means with different superscript in the same row are significantly different(p<.05) by the Duncan's multiple rage test
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