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Abstract

The objectives of this study were to investigate the quality characteristics of Jeungpyun added with goji berry powder (O,
2, 4, 6%) and to develop functional Jeungpyun as snack for the elderly. The volume of batter without goji berry powder
increased 2.9 times after 4 hrs of fermentation, whereas those with 2, 4, and 6% goji berry powder increased 1.8~1.9 times.
The pH and brix of the batter increased by increasing the concentration of goji berry powder. The expansion volume of
Jeungpyun decreased by increasing the concentration of goji berry powder. The pH of Jeungpyun was higher than that of
Jeungpyun batter in all groups. However, the brix of Jeungpyun was lower than that of Jeungpyun batter in all groups. The
L value of Jeungpyun decreased, whereas a and b values increased by increasing the concentration of goji berry powder.
The consumer acceptability score was higher in the elderly than in university students. Jeungpyun with 4% goji berry
powder had best ratings in taste and overall preference. The DPPH free radical scavenging antioxidant activity of Jeungpyun
significantly increased with increasing concentration of goji berry powder. Therefore, goji berry Jeungpyun is available as a
snack for the elderly and can be added to goji berry powder up to 4%.
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7R YW-(Lycium chinense Millery= 71X ZH(Solnanceae)
o] &ahe Y% adEow R (Lycii fructusy= 7714
U] g S 23tk (You 1988). $elviel =9 A%}
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= AA Z Al E 2 I T(Yim 2012; Kwon et al. 2008).
T71 A= cholin,
physalien (dipalmityl-zeaxanthin), betaine, [-sitosterol, rutin
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oA ME]'(Park et al. 2002). o] 38 F7|AS o] &-5}o]
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2) pH =4

9 W= 500 FFF 25 mLE skl ZEIATEA
pH meter (Thermo orion, USA)YE AMS-3t] =431t

JJﬂ (Atago digital refractometer PAL-
Arg3te] Z4sisi,

39| F3)+= polyethylene ﬁl
71 3 w2E o] TR XY
Sung 2008).

<Table 1> Formula of Jeungpyun added with Goji berry powder

Ingredients

Goji berry powder - = -
conc. (%) Rice powder Goji berry powder Sugar Salt Yeast Water Takju

&) &) (2 (@ (&) (ml) (ml)

0 100 0 12 1 0.5 20 50

2 98 2 12 1 0.5 20 50

4 96 4 12 1 0.5 20 50

6 94 6 12 1 0.5 20 50




2) pH 5%

A 5¢° FF/FT 25mLE 718t Stomacher (Seward
Co., Ltd., UK)Z ARgsle] 287F 7274 B8 U2 stirrer
£ o|g3te] #Z3} A|7|HA] pH meter (Thermo orion,
USA)E AR&ste] S48t

A

gl SF 25mLE 7tk Stomacher (Seward
Co. Ltd., UK)E ARE-stod 28-7F B4l & stirrer= 23}
A1 718A A (Atago digital refractometer PAL-a, Tokyo,
Japan)g Ag-ste] S48kt

o\ &
2 oo
w H
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ZHe] M= Color meter (JS555, Color Techno System
Co., Ltd., Japan)E AFE81] LAH(HER), adt (@A T), b
AzyE SAsIT. of W AR-E B WS Lke] 98.69,
atke] -0.05, btol -0.50 ©]3At}.

5) 712 SHe dsHTt

738t gtal S 33W 3 SRl &R 3717 =T 70
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9] (visual appearance), ‘YA (smell), Hl(taste), =
(texture), ZHHA 21 7] %= (overall acceptance)s 53 3
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5. 77|k} ZH2| DPPH free radical A7{&Hd

Z3 10 g7 methanol 100 mLE E+2ol] Ho} Stomacher
(Seward Co., Ltd.,, UK)E A}8-3ted 287F 12 A #2|gh
T Aol 2417 &3 th(Han & Sung 2008). =
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H-E 5000 rpmellA] 2047 L41E2](VS-5000, Vision Scientific
Co., Ltd., Korea)st & 1 AFHE 3l A|5FHO 2 ARE-
3l tHJeong et al. 2014). Methanol®] =<1 60 uM DPPH
|l 500 uLoll AlE 500 L= 718ke] 438 FH 3087 A
29 oA W] B 517 nmollA] SFEE =43l ol
o] Ao gJsf ALkt

DPPH free radical scavenging activity (%)
=1—(Sample Absorbance/Control Absorbance)x100

6. SHIXZ

A3 A3 B4 SAS (Statistical Analysis System)
program ©]-8-3t%] MeantSD=Z FA|3131 0™ 7} A 5719
Fr2)A (p<0.05)8 one way ANOVAE. #4519 © ™ Duncan’s
multiple range test® ZH27+e] 2polE HE3IATH

T2 S WEe] g A7k wE Fue] wWsh=
<Table 2>0l14] Hi= uie} ZFo] 712 2 0, 2, 4, 6% 3
7hEe] g OAIZEe] Ru= 747} 144.5, 146, 147.5, 149
mLE 932l zol= U HE KZF T s =
€ oA fFeolFoR Frellom 0% H7ElA oF 2.2
Hje] FA3% Ky S7HE Btk 12} 2E 94E AL @
& N7 B BuEe 0% d kRS wE A7 T8 BUst
A 320mLE VERAILL, 2, 4, 6% F7HES 240, 235,
295 mL= & 1AIZF o H|ste] fojF o= FUlsiiTh
7k AA Fells wE o] Fuje) oot 22 HEE
A1 5] kg 3A|I7bRel] RE oA Hulrt fojFow
F7FIAAL, 221 e 9k ARl HE A7 o] FIe
L 3A7E Fok B 0, 2, 4, 6% 7O 415, 260,
264, 285 mLE YERRSITE RRUE § SU W59 Fo)

<Table 2> Changes in volume of Jeungpyun batter added with Goji berry powder during 4 hrs fermentation at 30°C

Fermentation time

Goji berry powder conc. (%)

F value
(hrs) 0 2 4 6

0 144.5+0.71 146.0+1.41¢ 147.5+0.71¢ 149.0+1.41¢ 6.00 (p=0.0581)

1 A320.0+£0.00° €195.0£7.07¢ €202.5+17.68° 5257.5+10.61° 56.60 (p=0.001)

2 A320.0+0.00° 5240.0£7.07° 5235.0+£0.00° 4295,0+28.28" 1639 (p=0.0103)
Degassing 144.5+0.71¢ 146.0+1.41¢ 147.5+0.71¢ 149.0+1.41¢ 6.00 (p=0.0581)

3 A415.0£7.07° €260.0£0.00° ©264.0+8.49° 5285.0+7.07% 251.19 (p<0.0001)

4 A415.0£7.07° €260.0£0.00° ©264.0+8.49° 5285.0+7.07% 251.19 (p<0.0001)

F value 1790.03 (p<0.0001)  329.74 (p<0.0001) 75.15 (p<0.0001) 56.38 (p<0.0001)

DMeans+SD

ABCMeans in a row followed by different superscripts are significantly different at the p<0.05 level.
abedMeans in a column followed by different superscripts are significantly different at the p<0.05 level.
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<Table 3> Changes in pH of Jeungpyun batter added with Goji berry powder during 4 hrs fermentation at 30°C

Fermentation time

Goji berry powder conc. (%)

F value
(hrs) 0 2 4 6
0 B4.81+0.01"8 B4.8440.02° A4.97+0.01° A4.99+0.012 90.20 (p=0.0004)
1 €4.67+0.00° B4,78+0.06° 44.90+0.04° A4.93+0.01° 21.92 (p=0.006)
2 €4.4240.02¢ B4.58+0.05° A4.71£0.05° A4.76+0.01° 34.21 (p=0.0026)
3 P4.2740.019 €4.49+0.03° B4.66+0.02° A4.74+0.01° 25544 (p<0.0001)
4 B4.23+0.11¢ B4.3440.01¢ A4.55+0.01° A4.68+0.03¢ 27.02 (p=0.0041)
F value 54.47 (p=0.0003) 59.11 (p=0.0002) 62.55 (p=0.0002) 173.05 (p<0.0001)

DMeans+SD

AB.CDMeans in a row followed by different superscripts are significantly different at the p<0.05 level.
abedMeans in a column followed by different superscripts are significantly different at the p<0.05 level.

<Table 4> Changes in Brix of Jeungpyun batter added with Goji berry powder during 4 hrs fermentation at 30°C

Fermentation time

Goji berry powder conc. (%)

F value
(hrs) 0 2 4 6
0 D2.05+0.07"" €2.20£0.00° 52.30:£0.00° A2.400.00° 35.67 (p=0.0024)
1 D1.80+0.00° €1.95+0.07° 52.10+0.00° A225+0.07 30.00 (p=0.0033)
2 €1.60+0.00° 51.80+0.00° A1.95+0.07¢ A2.05+0.07¢ 30.67 (p=0.0032)
3 D1.50£0.00¢ €1.70+0.00° 51.800.00* A1.90£0.00¢ p<0.0001
4 D1.40+0.00° €1.55£0.07¢ 51.70+0.00° A1.80+0.00° 49.00 (p=0.0013)
F value 134.00 (p<0.0001) 61.75 (p=0.0002) 114.00 (p<0.0001) 60.75 (p=0.0002)

DMeans+SD

AB.CDMeans in a row followed by different superscripts are significantly different at the p<0.05 level.
abedeMeans in a column followed by different superscripts are significantly different at the p<0.05 level.
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<Table 5> The volume of Jeungpyun added with Goji berry powder

Goji berry powder conc. (%) Volume (mL)
0 27.83+0.71"°
2 26.17£0.24°
4 25.500.24°
6 23.83+0.71¢
F value 19.73 (p=0.0074)
DMeans=SD

“5“Means in a column followed by different superscripts are
significantly different at the p<0.05 level.

, 6% F7HES FEE 140,
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mLS} 25.50 mLZ 743193 6%d 7R 23.83 mLE 37|
72kt FuF 228 Ayl ZHo| B 3& A (Ko & Sim
2014pIM % 2 Aast fAEH T F2E 2 A7
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FE Aoldfart SH W RS §et] By A
o] F& vl Ao R HIFY T Kim(2005) FHS
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D= <Table 6504 K= uje} 7o) 7]
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2 37t g BE oA gE Y F A9l &
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<Table 7> Hunter color L, a, b values of Jeungpyun added with
Goji berry powder

Goji berry Hunter color
powder conc.
(%) L value a value b value
0 65.90£2.50"  2.00+0.11¢ 1.52+0.35 4
2 60.76+0.65° 4.67+1.12¢ 25.99+2.38¢
4 54.83+1.05¢ 8.78+0.05° 32.58+0.29°
6 46.42+1.35¢ 14.09+0.212 37.13+0.16*
F value 58.31 279.05 340.31
(p=0.0009) (p<0.0001) (p<0.0001)
DMeanstSD

abedMeans in a column followed by different superscripts are
significantly different at the p<0.05 level.

Park 2007). pH7} 5 ©]al= W&H7PH fikt o]9]9] md=
F2o] oA|E o] S| AP o] FoAAl oL sile=
tl(Lee & Woo 2001) 7712} 53] pH= 4.85~5.02% ©]
Ht SH| WepHe PAE SAE QAs o] OEF
Yoz ARGHAA o]FY Ao AlmHT), #A; B

2, 4, 6% F7igt S J=& 1.10, 1.20, 1.35, 1.50
°Brix® T7)|A} £Ee] o] Boldars fojFow F
7}skt}h. Choi & Seo(2012)2] B-Ex} ZH AFox H&
;(]_ H\:ﬂ—_,,]_ l-:.on,] ;<47].E]:o] Z:7]:61—_'j .__L%',] l:]—r:7]_ =

/\}\]:}——L- EI—J—O]'ME]”.

3) A=

SHE] M= <Table 7>3 o) 712 92 0, 2, 4,
6% A7Fe FHLZEE 65.90, 60.76, 54.83, 46.42% 7]
2F o] Hrigo] SUHE fodog asidith &
Holazgke 0%7F —2.00, 2%7} 4.67, 4%7} 8.78, 6%7}
14.09, bre 0%7} 1.52, 2%7} 25.99, 4%7} 32.58, 6%7}
37.132 1AL B HUFF] Boldas foFog Ft
stttk 1A B Y7t Ao B3 A+ (Lee & Kim
20070014 712} o] Hrbego] Wold s wol| 4 of5F
3L Ao sl thal BAsint. 712k 7R H7F Q1w
o &3t A(Lee et al. 2004)NM = F71AF 7 H 7o)
BETE HEe aste] 1™ o] ojFal 7]}

A WNEelprl 4 F wobdEd ole WES FA%KE Bl e AL felah] itk nsld B o
H4 5 fF71nke] FEsily] WEo® Alg®th(Jang & T Aot FAFeHA.
<Table 6> The pH and Brix of Jeungpyun added with Goji berry powder
Goji berry powder conc. (%)
F value
0 2 4 6
pH D4.67+0.01" €4.85+0.01 54.96+0.02 A5,02+0.01 208.37 (p<0.0001)
°Brix D1.10£0.00 €1.20+£0.00 B1.35+0.07 A1.50£0.00 49.00 (p=0.0013)

DMeans+SD

AB.LDMeans in a row followed by different superscripts are significantly different at the p<0.05 level.
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<Table 8> Consumer acceptability scores* of Jeungpyunadded with Goji berry powder for the elderly

Goji berry powder

conc., (%) Appearance Smell Taste Texture Overall acceptance
0 4.13+0.96" 3.75+0.86 4.00+0.82% 4.25+0.68 4.25+0.77°
2 4.4440.96 4.13+0.72 4.4440.63* 4.06+0.77 4.3140.79°
4 4.19+0.83 3.81£0.91 3.63+1.02° 4.25+0.68 4.00+£0.63%
6 3.56+121 3.44+126 3.38+1.26° 3.88+0.81 3.50£0.97°
F value 2.18 (p=0.0997) 1.38 (p=0.2566) 3.71 (p=0.0161) 0.95 (p=0.4240) 3.41 (p=0.0232)
"Means+SD

*1=dislike very much, 5=like very much

“bMeans in a column followed by different superscripts are significantly different at the p<0.05 level.

<Table 9> Consumer acceptability scores* of Jeungpyun added with Goji berry powder for university students

Goji berry powder

cone. (%) Appearance Smell Taste Texture Overall acceptance
0 3.85+0.83M¢ 3.52+0.83 3.51+0.83* 3.5240.91° 3.52+0.76"
2 3.91+£0.98* 3.61£0.75 3.70+0.81* 4.06+0.75 3.73+0.72*
4 3.64+0.93* 3.61+0.83 3.39+1.06° 4.00+0.83" 3.58+0.87*
6 3.12+0.93° 3.36x1.14 2.55+0.90° 3.58+0.87° 2.64+0.90°
F value 5.01 (p=0.0026) 0.53 (p=0.6602) 10.45 (p<0.0001) 3.73 (p=0.0131) 12.15 (p<0.0001)
YMeans+SD

“bMeans in a column followed by different superscripts are significantly different at the p<0.05 level.
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T712F L] o243 st dide] dsAAr A=
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2 H7Ye] wE frelARl Zfol7F VYRR 289kt Bl(taste)
FF AukA el 7] 5% (overall acceptance)oll A 2]do] L}
STk 7R FHE) ke 2% H7KEol 444 4%(3.63),
6%(3.38) 7R =% 0% H7RES 4.000100 A
o] AukHel 7| T 0%(4.25), 2%(4.31), 4%(4.00)3 7>
o] 6% H7F*(3.50)E.t} =9k TH<Table 8>. tishA tde]
A A WAl (smel)oll A frol/do] gido o
(appearance), SH(taste), =27 (texture), AWFECl 7|5
(overall acceptance)?llX] §-2]4d¢] YEFRATH<Table 9>, 7]
2} ZHe] 9 FH(appearance) 0, 2, 4% 7o) 3.85,
391, 3.64%2 6% H7K-(3.12)ETF EUT}. o= 7|2 B
o] 7ol WoldaE FHo| X3k o] Q7| wlwo
2 Als"ET F3 9 dhtaste)S 0%(3.51), 2%(3.70), 4%
(3393720l 6%(2.55 7R Ae %ot =3kt S
27 (texture) 2, 4% 710l 4.06, 4.002= 0%(3.52),
6%((3.58)E T e =7t w4t FHY Al 7%
(overall acceptance)= 6% 3 7Fto] 2.64Z 0%(3.52), 2%
(3.73), 4%(3.58)d 7R} Wit

o] 2413} tfsleA] BF 71 B 6% FA7he S
o] AubA9l 715w} Yok=d ol A &3k 7|

Aol H7lEke] Wold = $ulo] 71l w7]7] wliEd
oty BE AL FEAA oj24l0] U H =2
714 3o 3t 7| a7} e u
EUS 4% 7K H7F 7 Aoz

i o b K

AtsET),

A7 o 7R RS 0, 3, 6, 9, 12% A7 1713
HAS Axste] 71 AR A5H7E AAIg A3 A
(6.90)7 AurAol 71 5% (6.00)0014 6% H7kte] e H7t
o Hlal frolF o 7S et Frkal 7S (Lee &
Kim 2007) 22iu} 2 AeA = 6% A7 SHol 0, 2, 4%
A7REET) vk 7| s =5 YeRSIT. o= S8 e wet
A7bFsEol Wik 71557 Aot v 2o & 7 9lvh

<Table 10> DPPH free radical scavenging activities of Jeungpyun
added with Goji berry powder

Gojiberry powder conc. DPPH radical scavenging activity

(%) (%)
0 10.24+0.78M
2 33.15+0.18¢
4 47.48+0.66°
6 60.60:£2.30*
F value 585.33 (p<0.0001)

DMeans+SD
abedMeans in a column followed by different superscripts are
significantly different at the p<0.05 level.



4. TI|At ZHe| &Akst St

FANA BT 0, 2, 4, 6%H 712 DPPH free radical &
A%S 10.24%, 33.15%, 47.48%, 60.60%% 712 22
A 7}eFo] old<= DPPH free radical 2715 F94<
2 =715 th<Table 10>, Han & Sung(2007)2] <14+ =H4
#E 713 =39 DPPH free radical 27%5% <14t 2H4
g)o] 7o) Bold 4= JFrleital Bst) Lee &
Park(2011)2] Ao E 3l B2 Hriet Z3e) it
slso] 0, 2, 4, 6, 8 H7ko] 6.05, 7.40, 827, 11.11,
12.33%= sl £He] Hrbgo] Bold,E ooz
7t By 2y B Ao A3t o 22
Akl so] YERGEE 77]Akl+= carotenoids, betaine’s T}
&t rkstEdo] FREey] WiEd AoE AlsHTh
a8Eg )R RS S Arigozy o245 7H
OS2 AEE F e A Tl dMEEE FAT

22 Zolct.
V. 8¢k gl A=

B Qe s EHE THE RS UL,

2, 4, 6% W71E FRE Axew 1 B 54 AEa
Atk T WES 30°COIA 417 B BEIRA 1417
Aoz B3, pH, FEe] WelE 245 HE S
o R, pH, B, Ax, AN, A TS AT
Ak ot At

ZH wizo) W3

ool Goldss Egron] WE A7kl

FH ol 1A BrhEe] BobasS
& 34 3 72299 pie 27k, A 7714

2
o bl Bl Lgke Re)H o Pasa agt)

bake frolFo g ZEI o248 oz AsHAL
3 A3 7712 S htaste)S 2% H7HE0] 4.44F 4%
(3.63), 6%(3.38) H7FEETE =AU 0%H7HES 4.000]1
ok 712 S o] ARkl 7] S % (overall acceptance)=
0%(4.25), 2%(4.31), 4%(4.00)d 7Fo] 6% H7HH(3.50)E
o =Stk st ode] B4 A3 2] (appearance),
J(taste), 22| 7 (texture), FRFAQ] 7] 3% (overall acceptance)
oNA 6% HA7REe] 715 =7t WkTh 7)A; S| AWk
¢l 7]Z % (overall acceptance)= 6% 7FEe] 2.64Z2 0%
(3.52), 2%(3.73), 4%(3.58)A 7Rt} Wskth o] 2413} of
SN BE AR Bk 6% A71EE 3] AwkE el 7]
SE7F GUA BE ASHAL FEoA o2 4le] tiEhE
o =2 A5E Ueilo] #7113 S8 tigk 71s=F of
AR F2 AR A7tEY, 7|2} B 4% Tt

TR BHEOBE S4 4T

A A7y 7Fsd A= YeRTh 712 S| DPPH free
radical £71%5C  6%(60.60), 4%(47.48), 2%(33.15), 0%
(10.24) co2 F7|AF BHe] Hrigfo] Bold4=E fo4
o= FA JERsTh
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