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Abstract

In this study, Boehmeria nivea were extracted with water and ethanol, and antioxidative activity was investigated along
with the quality of cookies prepared with added Boehmeria nivea, as a functional food. Among the water and ethanol
extracts, high electron donating abilities were found. we selected various quantities of Boehmeria nivea(0%, 3%, 6%, 9%,
12%, 15%) to add to the cookies as an independent variable and performed sensory tests, as well as, measured chromaticity,
and property of matter measurements. The rates of brightness, redness, and yellowness(p<0.001) changed significantly with
increasing quantities Boehmeria nivea. The rates for spread ratio, hardness, brittleness, and chewiness(p<0.001) also changed
siginificantly with increasing amounts Boehmeria nivea. Finally, texture(p<0.05), appearness, sweetness(p<0.01), bitterness,
and overall quality(p<0.001) were examined in sensory tests and showed significant differences. Based on the above results,
the cookies that contained 3~9% of Boehmeria nivea presented the best quality.
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H7EQ RO Y RA, LA 02X FE o]-&E o] =T,
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AR mA Aol e ARe] B4 S4(Yoon &
Jang 2006), ZA|E H7}] W& EE;«] w53, 7IAA g2
54 ¥3HKim 5 1993) 5 AEF8AQ] SHAA A= =
ojglort Bagh AHolct, Ha AT, AMEore] a7} %
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E2 30 g9 2AY 4 500 M2 83 ok 95C oA
3AZE B¢t B FESHTE FEHL oTstal oS
A1 28] 7](VS-30000MT, Vision, Korea) 2 1,400xgol| A 207+
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Korea)ol| A T4 7xslo] 4& EUB4 9= & F= NREE
shaick

3. DPPH Radical 275 &3

ZA}F-o5(Electron donating ability, EDA)2 Blois '
(1958)°] wtet S5t 2+ Az &Y 100 xbof 0.15mM
2 ek 343t 2,2-diphenyl-2-picrylhydrazyl(DPPH) 828 100
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HYB FANE 2T FFS Aol HYsta By}
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Table 1. Normal composition of cookies with added Boehmeria nivea

. Treatments
tngredients(g) o RC1? RC2Y RC3? RC4Y RC5”

Boehmeria nivea 0 7.5 15 22.5 30 375
Flour 250 242.5 235 2275 220 2125
Butter 176 176 176 176 176 176
Powder sugar 78 78 78 78 78 78
Vanilla powder 3 3 3 3 3 3

D¢ Control, 2 RC1: Cookies with 3% Boehmeria nivea, % RC2: Cookies with 6% Boehmeria nivea,
9 RCS: Cookies with 15% Boehmeria nivea.

nivea, > RC4: Cookies with 12% Boehmeria nivea,

Y5AZ] & barg 7AUfo] 5.5%
5.5x1.0 cn7} E]EE T UsHA Aeste] FHT fof 150TCof
A BEZE T F 1A 59 A20:4 Tl A Wt &
25C QlFfHlolElo] AXe & Ao ARZE ARSI

2)

F719) Mz AL MaPA(Model CR-200, Minolta Co.,
Japan)2 ARE-3}o] g7](L, lightness), 20 %=(a, redness), S
(b, yellowness)o] M gk 53] ¥HE S43 & B S
2 Yehf itk ojnf AR BE W] L2 97.71, agh
—0.07, bZL —0.180| 4}

3) HAN 53
7]9] W74 (Spread ratio) e Wolo| gt FAS] v]2 1t
EhHl Ao 2 AACC Method 10-529] ¥ (1995)2] HIHS A}
&3t 53] WhE 24 $ FAP oz ARSHATE AAHS F
7] 5/ +HOoE HHS & HA| 40| E caliper2 S35}l

ThA] 90° 37 3 olE ZHstEoH, FAL 919 7] 5
e A2 HE F $olS SHFHIL £41F HHFo] 24
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A Zet F£7)9] ZZ 72 Rheometer(Compac-100, Sun Sci.
Co., Tokyo, Japan)E ©]-&3}o] =743} th Rheometer®] =7
2 Max wt; 10 kg, Distance: 50%, Table speed; 120 mm/min,
rupture; 1 bite & prove?] 27 2 mn2] needle(No. 4)S ©o]-&3]
o] Zy] FHORHE 5 m WESEE A3y, A=3 oj
A7V 244 B4 2R 2717 S04 BeA o)
k= Z o) ¥l(maximum force; g)< 53] HME &A3lo A
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22 Azstol HAo) s AR 2 deiA Ik A
JAFSHA| Q1 (+)-cateching )27+ 2 2 3}o] DPPH radical 4~
A5} ABTS radical 2A%5& =43} tH(Table 2, 3). 1 A

o, 2AIYY] £} oghE& F559 DPPH radical —4\—71?—
250 ppmoll A Z+zF 26.0%, 25.4%, 500 ppmol| A 48.1%, 51.5%,
1,000 ppmo| Al 67.4%, 84.2%E R 39131, ABTS radical £
& 2 oetE FEE =T 250 ppmoll A ZHZF 49.5%,
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Table 2. DPPH radical scavenging effect of extracts from Boehmeria nivea
Radical scavenging activity(%)
Samples
1,000 pg/ml 500 pg/md 250 pg/md 100 pg/ml 50 pg/ml 25 pg/ml
EtOH 84.2+0.45" 51.5+0.54 25.4+0.60 18.9+0.45 15.1£0.60 12.2+0.75
HO 67.4+0.55 48.1+0.14 26.0+0.60 22.2+0.41 16.2+0.72 11.8+0.41
Catechin” 97.2+0.36 96.4+0.36 95.120.24 94.7+0.27 94.3+0.27 90.6+0.14
® Data represent the mean+S.D. three replications, " Positive control.
Table 3. ABTS radical scavenging effect of extracts from Boehmeria nivea
Radical scavenging activity(%)
Samples
1,000 ng/ml 500 pg/ml 250 pg/ml 100 pg/md 50 pg/ml 25 pg/md
EtOH 97.6+0.30" 80.4+0.60 49.240.80 15.940.11 10.4+0.30 6.6+0.46
H,O 98.3+0.30 73.540.71 49.540.92 25.440.11 15.240.34 10.0£1.30
Catechin” 100.0+0.11 98.7+0.50 100.04+0.23 99.4+0.23 94.0+2.18 67.1£1.69
* Data represent the meantS.D. three replications, " Positive control.
49.2%, 500 ppmol| 4] 73.5%, 80.4% 1,000 ppmo| 4] 98.3%, 97.6% Ao =g tdof o3t ggFo] 2, AT 93t vjaaA
£ Uetiisleh ol &40l F&E dH Yol E75t 72, dofl E4FE 7 vkl o3 7t 2 FFS ot
@ SEQ] ZHEIl Hehs tha EARE o9 ot FHAE (Park 5 2002) 22 WollA FHAT IA #MslA ot 7]
3t 84S et ith ksl = A AEY A E Al o] Hh 2 A=E Yel= HEY L2 2ol BBE &
v

H

= Aotz 5oz AMREE AA HA A=
= - tocopherol, L-ascorbic acid7} ARR-E|1L 9lom, 11 & ¢-
tocopherol> ¢H/d& Eou @502 ARG A] AbSHRE A
A FYo| W& HHS 7HAA itk 4 A BHA,
BHT 52 7t H|th, AW &= 249 543 52 2% 7
Y A et ==to] A7) EHo ARgFFo] A o]
olek. Wb kst B3k EowA HaAe] SE T 7
AM oz Holt A& 7|90 G ANukstnat sh=
A7} Hol olRolA| 1 glon], mAZ| ieh 84 A
2 6ol FABAR o870 AT & stk

2. BAIY F7l0| B 84

o

1) M

wAg 719 A= 24 ATHs Table 49} Ltk 77]9)

oMoz A4 WA BrE o, BAS) A7l e
2 2 ATHp<0.001). 0] Joo 5(2008)2] HHEERE H7}
3 F7lolA whEEe] ghgo] F7F4E WEgle] Wobd
AL A7 AR AA o MEo] o] g AR B
S (Kim 5 1994; Yun ST 1999), 2 A7 Ano] A=
£0) Zho] ZF2E AL B AH 0] Aho] Ago] o
3 Aom AuEt AUEES Yl aghe gzt ¢
o)l 0|2 e, Az Frteke Aee Yehd
Tp<0.001). 779 FAUEE Uehie bgte tzzol s
BAQ) A7) R FAshe AL UERITHp<0.00D).
Shin & Roh(1999)% 7}5 =312 HAvlste] A 23t 7] 7
gzl Hle) SRS Hrle 779 WEel AuE
ok, AL 2 Folzt gk, ol2g Ao Aol
wA71 2] AA 2] Ad Fal Aow BrrEnT & A
o] 1 1319 mA9lo] Ao The AolS e,

e e Ho

Table 4. Changes in Color(Hunter L, a, and b) of cookies with added Boehmeria nivea during storage at 25C

Treatments
C RCI RC2 RC3 RC4 RC5 Total
L 73.73:0.96"  49.62+0.94° 41.81+0.66° 35.6940.54° 33.030.85° 29.86+0.57" 43.96+15.00
a —0.3240.30° —2.44+023° —2.1240.34° —1.5040.15° —1.4540.10° —0.87+0.15° —1.45+ 0.75
b 23.31+1.06° 18.48+0.58" 16.10+0.38° 13.69+0.31¢ 12.3440.50° 10.67+0.27" 15.76+ 431

Y MeantS.D., ¥ Means in each row with different superscript letters are significantly different(p<0.05) by Duncan's multiple range test.
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Jung 5(2010)2] FA|TY £k ke A7]E o) B¢ =AY
2 Aol SHE4S BEs WobA ¥4 o oA
& @ dsiel s

2) HEY
BAQ F719] HPYA AL Table 59 Zf. =17}
3.54010 W Aol BAIQ 3%, 6%, 9% M7kl WA o] 7

7} 3.58, 3.65, 3.730.2 Z7lstg oL}, 12% H7HET 15%
7hEE 344, 3342 BAIQ 2T HIbRo] F7bof wEt
o] AR} 723 THp<0.001). o] Lim 5(2009)2]
=T A7k F719 HYA WA F5 2 H7T
gt Z7do] 34 a3t oz dF H]-‘::r._-W]—X]L‘ B>
ol S7HEE HHgol SUksk, F5 A7t vled
S7HA WS W Aira S ST WE i I S
HAAY A 92 vtk A7 23t XshReH,
TE el B2 FI7F o2 ol H2 Fr|E HA
ol AA vEht & o v | 2 FFo] s
o] Zoprtt= AT 23K Park 5 2005; Cho 5 2006)
oF FAFSHA .

o & o

"

3) 71HH &Y

A BUE TR fEoR

A7 7719 7144

ol - Ao} - ghew] HERE LD

S UEhHom(p<0.001), ZAIY 6~15% H7HE ZtellAE &
o]0l Z}o|Z Ho|x| Yttt o] Tt A= HAIE Hrst
w o] BlAR7} Hyleko] =713t wet AErF YolRti
Kim 5(1999)8] A7 &3471o] &5 t2ol Hs)
B=7F WolRthE 4/d7] d1(Shin & Roh 1999) 23} H]
% 7 EE e 7R/ (brittleness) Tt 4273 (chewiness)
Nx= BAIA 3% F7ktol 7Y #A veten, 9~
15% A7k A )7k UehdA] U Th(p<0.001).

4) BSZAL
BAQ F719 W @A Aok Table 73t 2ok 2719
L 329-5.148S Yo, BAY 9% Hrlo] 713
© A4S etk 7719 FL 336-4938S by
BAIY 3% H7hRo] Y FL FE ek 7719
YTe BAIY 6%, 9% HA7FRol ThE 2 vl &S A5
& HER LB (p<0.01), F719] SO BAIY 3%, 6% 9%
Hrhtol Bzl Bls) A Uehdthpe001). 719 &
W BAY 6% H7hEol S93HOR e kel vl
e Y5E Lo m(pR0.001), T719) Bzke mAIY 3%
6%, 9% H7bEo] HE o] Hls B HB4E by
(p<0.05). AH A9l 7|TEL 2.14~6.00H 0.2 T}E FE
ula) A7HE 7he] W4 Aolvt gol vehtont, BAY 3%,

]
N
=
>
al,

22 57 AIH= Table 63} A} 7 E(hardness)= th2, 2 6%, 9% H7hto] o ol Hg =2 HA+E vEWo
Al 3% H7ktol 8l BAIY 6~15% HA7ttS W2 HEF (p<0.001).
Table 5. Changes in spread ratio of cookies with added Boehmeria nivea during storage at 25C
Treatments
C RCI RC2 RC3 RC4 RC5 Total

Length 4514006  4.63+0.04° 4.49+0.02° 4.60+0.02" 4.39+0.04° 4.4140.02° 4.5140.10
Thickness 1.31+0.05" 1.29+0.02° 1.23+0.02° 1.23+0.02° 1.28+0.03" 1.32+0.01° 1.28+0.04
Spread ratio 3.45+0.14° 3.58+0.08" 3.65+0.04" 3.73+0.08" 3.44+0.09° 3.34+0.02° 3.53+0.16

" Mean+S.D., ? Means in each row with different superscript letters are significantly different(p<0.05) by Duncan's multiple range test.

Table 6. Texture of cookies with added Boehmeria nivea during storage at 25T

Treatments
C RCI1 RC2 RC3 RC4 RC5 Total

Hardness 2.60+0.50"%) 2.64+0.47° 1.75£0.29° 1.52+0.39° 1.72+0.40° 1.53+0.10° 1.98+0.61

Britl 261,637.00+ 277,889.30+ 187,191.70+ 11,883.33+ 11,218.33+ 10,944.33+ 126,794.00+
rittieness . c

8,745.25" 21,260.43" 8,649.73" 581.57° 180.11° 116.69° 122,507.70

_ 2,430.67+ 2,632.33+ 1,777.00+ 311.33+ 22833+ 194.67+ 1,262.39+

Chewiness b . . d 4 d
4772 201.02 89.06 50.36 8.08 16.80 1,083.78

" MeantS.D., ? Means in each row and column with different superscript letters are significantly different(p<0.05) by Duncan's multiple

range test.
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Table 7. Sensory test of cookies with added Boehmeria nivea

Treatments
C RCI RC2 RC3 RC4 RC5 Total
Color 4.00+1.88"™Y  3.86+1.83 4.86+1.83 5.14+1.29 4.07+1.54 3.29+1.82 420+1.78
Flavor 4.43+1 91 4.93+1.54 4.57+0.94 4.64+1.34 3.86x1.17 3.36£1.50 4.30+1.49
Appearance 3.9342.06™ 4.00+1.96° 521+131° 5.29+0.99" 3.86+1.51° 3.00+1.47° 421+1.74
Sweetness 3.2941.60° 4.57+1.45° 4.86£1.51° 4.14+1 35% 3.21+1.12° 3.00£1.47° 3.85+1.56
Bitterness 4.07+1.98" 5.07+1.44% 5.93+1.00° 5.2141.19% 3.93+1.54° 2.57+1.56° 4.46+1.81
Texture 3.71+1.50® 4.57+1.09° 4.64£1.01° 471127 3.7941.53" 3.14+1.56° 4.10+1.43
Overall quality ~ 4.14+1.75° 5.57£1.40° 6.00+1.04° 5.3620.75° 2.7141.00° 2.14+1.02° 4.32+1.88

Y MeantS.D., ¥ Means in each row with different superscript letters are significantly different(p<0.05) by Duncan's multiple range test,

3 .
'™ not significant.

Qo u #E

= 4
F71& Axste] IeAAR 71AA S4& sty 7|F
d AE N 2 o] 89] a8 FUHE =Y :

A9 AL BAINY E oeE 559 DPPH
radical £275-& &3} &L FEE 25 250 ppmof| A 2HZ}
26.0%, 25.4%, 500 ppmo| A 48.1%, 51.5%, 1,000 ppmoi|A]
67.4%, 84.2%, ABTS radical 2A%5L E3} &t 2E2E &
= 250 ppmo| A ZFZF 49.5%, 49.2%, 500 ppmol|A] 73.5%,
80.4%, 1,000 ppmo]| 4] 98.3%, 97.6%= -3t gAtSH A4S
vetiick mA)Q] 715 HrFEFo]l 0%, 3%, 6%, 9%, 12%,
15%2] 7712 Azsto] AT A, B4 WS Avinw
73 &= (hardness), 7% Ad(brittleness), %-24(chewiness)o|A] &=
N 2R7VL 3% B 7719 A 6%, W, 12%, 15% &
Zhgoll ujs gol Egkon] o8 ZfolE LreFrkp<0.001).
T Lgh bz mAY Artge] Zu4E 9%
(P<0.00) o= Zadhes AFFs UEleH, aghd agh2
Q22 5950l HolS erion] gz ks 2
F= UEPRTHp<0.001). 719] 3 4(spread ratio) 742
T}, BAY 3%, 6%, 9% F7FetE 719 A9 F47F R 12%,
15% 7kl Hlsl go] FoA(p<0.00he= F3ton, &
A9 % A7kl WA gl 1 etk Bast A,
AZH(p<0.05), ATHp<0.01), TIHE<0.01), 25Hp<0.001), A
3l 7| BEp000)9A] §o14 Aol hepion, Az}
F7lAE FZA QL 2ol HEhHA] E3teh MolA= 9%
A7HEol, 71014 3% H7HEel &2 45 vEllen,
Qo A= 6%, 9% F7htol, @ut, &8, Az, HAAQ 7]
T EO A= 3%, 6%, 9% F7HEol ¥ FE UEhlch ol
o] A=, BAIYLE 93 A 4L 7 71 AR
ojm, BAIQ 3~9% F7FE F717F F3H7F F710) vl =2

2 d7E B 2010dE a7y Yo AT
Ho, ol HAEHY .

oA, 4. 2001 AR EZAEFH 71548 AE AU A
2. pp240-246
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