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Quality Characteristics of Jeung-pyun Added with Hardy Kiwi Powder

Myung Hyun Kim*

Depatment of Food and Nutrition, Sookmyung Women's University

Abstract

This study examined the antioxidant activity and quality of Jeung-pyun prepared with different concentrations of
hardy kiwi powder at 0%, 2.5%, 5%, 7.5%, and 10%. When the moisture content of Jeung-pyun was between
49.94-53.33%, the pH measurement showed a significant decrease with the increase of the hardy kiwi powder from
3.95 to 4.82. The L (lightness) values and the (redness) values decreased, whereas the b (yellowness) values
increased with increasing amounts of hardy kiwi powder. The study showed a significant decrease in hardness,
chewiness, and gumminess as the proportion of hardy kiwi powder in the Jeung-pyun increased. The total polyphe-
nol content and DPPH radical scavenging activity increased noticeably as more hardy kiwi powder was added to
the Jeung-pyun. As a result, the study groups with added hardy kiwi powder showed higher antioxidant activity than
the control groups. Based on the results, this study recommends hardy kiwi as a good ingredient for enhancing the

functionality of Jeung-pyun.
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2006) 5 FAS5AH 715 S Hrke A7 A
SElyetell= 924 arguta), NEENA. polygama), 73
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B ATl AHgE ESvde 2020d 98 = QA
oA FYste] ARt EFTRIE 7 RSHAl Ml A g
H HZZAZMCFD 8505, Ilshin Bio Base Co., Yangju,
Korea)3tith 54 4%3 EFtles £417](HMF-31008S,
Hanil, Seoul, Korea)E ©|&3}o] £HS THEUI 50 HA]
(mesh)ol] S2A1Z1 F -40°C WEarol| HasH A2 A}
2519t} w271 (Chamsae bangasgan, Seoul, Korea), 4
= (Chungjungone, Seoul, Korea), 4 %(Qone, Seoul, Korea),
kA 2] (Jangsoo Makgeolli, Seoul Jangsoo Co., lJincheon,
Korea)E A A 52 AL&-3l3it).

EBCRY 22 #7t 38 M=

EFvE B H7F S8 AR UHe AT (Kang
et al,, 20060)5 FaLste] ofg] Wl du|dPS Fato] A
etsih. Bkl 22 H7F T3] vl Table 134

7Zom A7FE 100g 71ENM EFvE] E22E 0% J1),
2.5% (J2), 5% (J3), 7.5% (J4), 10% (J5)°] ¥l &= d7}8t
T e, =, AY, 29E o] vEsidt wEe
incubator (IB-600M, Jeio Tech Co., Daejeon, Korea)olA]
37°C, 4AZF &<F 12 HEAZ vk aRbekal 7S A
Attt 221 FEE 37°Col| A 14]7F &<t g star 7k
E AAg H, 9= 3088 7 9 E(EAF 3.8cm,
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Table 1. Formula for the preparation of Jeung-pyun added with

hardy kiwi powder (g)

Sample fl;(lce Hardy kiwi Salt  Sugar Water Rfce
our powder wine

o 300 0 3 60 90 105

2 292.5 7.5 3 60 90 105

13 285 15 3 60 90 105

J4 277.5 22.5 3 60 90 105

J5 270 30 3 60 90 105

J1: rice flour without hardy kiwi powder, J2: rice flour with 2.5% hardy
kiwi powder, J3: rice flour with 5% hardy kiwi powder, J4: rice flour
with 7.5% hardy kiwi powder, J5: rice flour with 10% hardy kiwi
powder.

ol 15&E7F 7HEsiTh B ¥ F 58 T2 B9 F
HE vrgsta Al § A2oA 2417 Whlste] AR =2
AHE-SFA T
T

ESTE 22 HU SHY FEEEHE SH 05 ¢ 4
A H-Z747](MB45, Ohaus Co., Zurich, Switzerland)Z

pH % = 53
ESTH 29S A7 59 1000 1099 SRTE
2 387 23k (Bagmixer 400P, interscience, Saint

Nom, France)dlx ofZ}sle] ofzbols Ao AR5t}
pH 72 pH meter (F-51, HORIBA, Kyoto, Japan)E ©]

L3R FE= TGEA(PAL-1, ATAGO Co., Tokyo,
Japan)& AME-3FA T
AT =X
1L o

ESTE B2 AU SR Are S 3US A
Al(CR-300, Minolta Co., Osaka, Japan)= L%k(lightness,
W), al(redness, A=), bk(yellowness, 324 )—% %
Aate] e 34 Al AFES 2F AT L
2 97.26, -0.07, 1.88°] 3]t}
XRIZ} =X
41\ o

SHe| 227 24L& texture analyzer (TA-XT2, Stable

Micro System Co., UK)E A3} texture profile
analysis (TPA)Z =43}t
plate 75 mm, pre-test speed 2.0 mm/sec, test speed 1.0

=X 2712 probe compression

mm/sec, post-test speed 1.0 mm/sec, distance 5.0 mm, test
time 2.00 sec, trigger force 5.0 g© 2 3} T} 7 & (hardness),
-2 (adhesiveness), BF2 A (springiness), % &1 d (chewiness),
5%/ (cohesiveness)S 108 WHE =4t & Hgy) 5

A= FASHI T
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EZUY B9 HrF 9] WE FxE HEe] 8l
A 7} ZHL deep freezerol]l -40°CE A3 & 712 x A
Z 03cm, 7 0.1 cmZ Ast FAAxsAT 4 &
& holder®ll carbon tape® G A]Z] F platinum coating
(Cressington Scientific Instruments, Watford, UK)=S 3},
FE-SEM (JSM-7600F, Jeol, Tokyo, Japan)S& 15kv 7}
ZAStollA] vl Soul = FHe] W F25 AEsHAT

Ety 29 37 S99 kst 248 SH 68
3l TH 10gS Fate] 108] ] 70% NS ¥
o433} 39tk 2 % shaking incubator (SI-900R, JELO
Tech., Suwon, Korea)°llA] 25°C, 100 rppm Z7C 2 24]7¢
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Bt B Hrt S F Egds §¥S Folin-
Ciocalteu %' (Siwan & Hillis, 1959)°] &3l =43}
), FFEAL gallic acid® AZFAS A8t #g T3t
Aot EsT H7F S8 FEE 150 pLell S/ 2,400
pL, 2N Folin-Ciocalteu (Sigma Chemical Co., St.Louis,
MO, USAAI2F 50 uLE Al3kol] ¥l wRkeh & wkg-A]7]
¥ 1N sodium carbonate (Na,CO,, Duksan Pharmaceutical
Co., Ansan, Korea) 300 pLE 78] 2A|17F &<t o5& 3
A HHSAIFHTE L & UV/VIS spectrophotometer (T60UYV,
PG Instruments Ltd., Wibtoft, England)Z 725 nmolA] =
et

DPPH BiC|ZH A& &5
DPPH t]Z £27184L Blois (1958)4 S o] &3}
A5t B #7t S¥e 55 3mLoll DPPH

solution (1.5x10* M) 1 mLE o] wrk3l & 2 Lo
3027F 9baoll ¥X] & 517 nmoll A 3= ZA 69Tk

DPPH free radical scavenging activity (%)
= (1 — sample absorbance/control absorbance) x 100

SAXE

B AT BE AL 33] o] whEste] SA 3o,
A= SPSS T =213 250 (Statistical Analysis Program,
IBM Co., Amonk, NY, USA)S ©o]-g§-3ato] A= E ke
Al (one-way ANOVA)S AAlatdtt. 7k A2 33] o
W 26t Bty ZEAUAE FASAT FoTE
5%°lA Zpol7h vhebd &0 dieiM = theH A8
(Duncan’s multiple range test)2 A3}

B3O 2 A7 S99 A3ks Table 29
2ok FHe FRIFS hET 5333%010L, HbE
49.94-50.23%% EFTHY @] 7ol StErE ¢
oML F7E WellMe FolF Apol7h vehdA &gkt
(p<0.05). & APIM AHgH S A FEFEF 34
A 54 A2 BT B9 4.55%, 4 A7HEe
37.10%L.2 S AT F4 A7HFEG FE o] W
EFt TEo] Sl wet R ol uljeto]
QAT e ellM EFTiee 8 S dFoE T
o] Z+4h¥H Zo=w vckdEt) Lee (2020)= wi7|HlE] B
A7re S FEFFE A7 wet frelHos ga

- _

A7-oF AR B &S HeERRITH

EFde 22 H7F S8 pH Z3+= Table 20 el
Wtk ESTh) % H7F 39 pHE 3.954.82% E
Tod ™ol Hrtgel F/HEFE pHE Hobdlth
(p<0.001). =Hol| A}&3+ A5 B7LFE pHE 4.04, EE
Tl B2 pHE 3.500.8 A72 Rt EXvhe) 229 pH
7t gokth. EF el {714 & citric acid, quinic acid,
malic acidS 7} 0.54-1.37, 0.51-0.73, 0.10-0.30 /100 g 3+
2o 2 4] 2 TH(Nishiyama et al., 2008). EZT}ej o] &
715k R 71R1ste H7tEe] SUMEE Sl pHYt
sl tha A7 pH 4-5: Wabg mlAEQl aRe}
Aokt ARt Fat, WA Aol S AT +
ol EFTH SHE pH7F Rorn= 27 do] Eold A
o]z} 71t th(Sim et al., 2018).

Clc=
o1

Estd B2 J7F S99 3= 34 A= Table 29}

Table 2. Moisture content, pH and sugar content of Jeung-pyun
added with hardy kiwi powder

Moisture content

Sample pH Sugar content

(%) (°Brix)
Jv 53.33+£1.41* 4.82+0.01* 11.00+0.10¢
12 50.23+1.29° 4.49+0.01° 13.00+0.00°
I3 50.36+0.99° 4.26+0.01° 16.70+0.60°
J4 50.40+0.64° 4.06+0.01¢ 17.00+0.00°
I5 49.94+0.84° 3.95+0.02° 18.00+0.00*
F-value 5.070° 4263.192™ 394.465™

Each value is mean+SD.

DRefer to Table 1.

*9Values with different small letters within a column differ significantly
(p<0.05).

"p<0.05, *p<0.001.



2tk tZ 11.00 Brix®, 3 7F* 13.00-18.00 Brix°® &%
e B Fyleko] Z71EE Yt Zobd Ti]'(p<0.001).
ZH A2 ALEE Bt B =& 7.00 Brix®
o], A7HF= S EA Lt EFv F5o wet
fructose, glucose, sucrose, maltose2] 2|3 °] = ATt
3 gl tklin et al, 2014). EETHE gE7t 2o
Fd=Z 820-16.57Brix° H$IE ¥+ 10.11 Brix°o| At}
(Kim et al, 2017). EFoE H7bgk 2ok 2](Kim,
2022)° M & 2 A8} 2o Hrtgke] solol whet B
7} =obdth

M

EFuE 29 37 S| e 54 2= Table 390
et 925 Yel= Lk 63.49-76.252 EF U
Y 2 7] TS AR TH(p<0.001). A=
Z2 YehlE aghS 2T -1.94, F7E 3.73-32202
B £ Hrio] /1S Qo thp<0.001). E
ZrigdlEe F229o0] FHiE o] %ﬂ@“% Ueh) 7] w) o)
49 #*E U Y(Nishiyama et al., 2005). 3N =&

el = bk dix+ 533 A7hEe 13.86-25.120.2 T
Zol el 3 HLOI < e B, EsT B
=] 7]-Eko] =7} ,]7(4 o= lco}ZiE]—(p<0 001) Hé&_]—
Az & #H7t %{(Cha 2021), 2=} H7F SHJung et
al,, 2005)3 AYEL H7F SH(Kim & Park, 2010)°]4]
= RAR o] %4 JEEE Z484% LS
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5 =4 4
o} 2} FHe A HEAFHY Fo oy uiE
| = T

i 7k A o] St ¢
g o] WA AP T AR AA FEE ALl
7HE WA fJal wtxZ o] FAE o] Frgf Hitol
A7 tH(Kang & Choi, 1993). SHL & =g Wy F &
BHEE AAeH dEEY 23S 7HAA FHo FFH
PATE A R vtEs W v v)seh 223
< 7KAAl ®thLee & Kim, 2018). Ax=E FHe| Ttsh
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=5 Yehl=u o2 982.63 g, A 7HE 758.57-859.83
g0 2 BT F4o Hrtege] FrtEdrE FuEg st
(p<0.001). A= LS 7k S (Cho et al., 2007)%}
ol Bk 7} ZH(Nam et al, 20040 %= E4-S 3
7Fghel whl A =rb 7hAste] B Aol fAMe AaE B
At Park (2005 &4 2loldf 2 HAA HIFFY
Zdek i AgEel o8] He, G715 2ES MUk &
A x2 9o Asts WAL st BT F50l o
2 HEle] 2 2.17-3.30% T o] EFrh 4
A7}t Wo}ﬁt}l FE th(Wojdyto et al., 2017). F
e 2T 7% -246.350|0 2, HIES 24073 -
-163.400.2 E»E}aﬂ o] Hrheo] S7HREE Eobx
th(p<0.001). THS HL o vbss+ 42S Y=
AL 087-0.93%F EEU B2 JU FHe HU)
oA FHTtel SIS FoR th(p<0.05). N4
596.61-769.14 g0 2 A ¥ o] BEF U % H7bFo] 5
7S Gl th(p<0.01). -34S 0.84-0.85%=Z 214
1 ol 7t glo} EF T H7FR 8] dFS vAA &=

H‘l

Ao PR E5TY BU Akl SKss
43 gL ol AL, AUAe woldon ¢
QA GG PAA Lk BET B2 WS
A ma PEe e FH A e 3T 5 A9
o 4ES) BAe ARe] FRO M Ve, PAR 3
7ysh el 29, Az Sl ols) e IS won ol
g Bopat 99102 s HFE] 2HgolM zfol7h A

714l FtHKim & Lee, 2022).

HARH0IE T2

EFT e A s8] 7 220 Y 9 2718
#ael7) 918 FARAAN AL o] gate] v we Ax=
Fig. 13} 2tk ti29] A, 7184 2717F Askey B
Tohl B 2.5% WUk S 5% d7ME SR E
7188 A77F AA L AT FAE B3k o)H S S
o] BTEE ERY AN FAE, Ta7t JYPEHHA
u]*ﬂ%%oﬂ Aoﬂ ’é} o Ato] o) *J 2ol oJF Ao

3 —a—}g}u}(Kang & Kang, 1996). EF el 7k
AL mAlFx A, dx2Te 71ee] 449

_"
o
2 7130] mold AT BT 2UE H7hel

Table 4. Texture properties of Jeung-pyun added with hardy kiwi powder

Sample Hardness (g/cm?) Adhesiveness Springiness (%) Chewiness (g) Cohesiveness (%)
Y 982.63+19.58% -246.35£18.45° 0.93+0.02° 769.14+20.14* 0.84+0.00
2 859.83+35.58° -240.73+44.82° 0.87+0.05° 640.24+65.15° 0.85+0.02
I3 843.89+72.42% -182.18+11.44% 0.92+0.01* 650.70+59.81° 0.84+0.01
J4 795.30+£56.59" -168.36+20.64° 0.93+£0.01° 615.47+51.15° 0.84+0.01
J5 758.57+83.65¢ -163.4+6.04° 0.93+0.00° 596.61+65.61° 0.85+0.00
F-value 8.500™" 9.740™ 3.208" 6.019" 1.628
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Fig. 1. Scanning electron microscope photograph Jeung-pyun added with hardy kiwi powder content powder (magnification ratio:
50x). J1: rice flour without hardy kiwi powder, J2: rice flour with 2.5% hardy kiwi powder, J3: rice flour with 5% hardy kiwi powder, J4:
rice flour with 7.5% hardy kiwi powder, J5: rice flour with 10% hardy kiwi powder.

W ZF8 A FEo] Hojx @ mEY A P4 W
3 0}3’— Z5 oA A E 7ol AAE L dHe A
AT R AEHATHKIm et al., 2022). & A9

10% H7HrolA 7132 Z717F AXHEA 71*4 A
AE I AU ol HE g F Ak gL,
g 717 AR EY Tl whe BTS2
F71° oA S oA Hed A ddEe] d
of ¥l o A4 @] I8 7| AAL o
3HA] eth 31 THAN et al, 2002; Chung et al, 2005).
EZvhe 2% A7F SH 10% F7t Al 71Ee] Bt
A AL A AR A5 ggyo] Fsithar
Az, wel B H7F SHMNam et al., 2004)3 Hd
Z B9 H7} SH(Cho et al, 2007)2] EHANNE EAF
A7ro] SV E 7lFol EtAEAIN 277 A 2

3
o rir b

o
bt

1=
W R

EZT v‘i'—‘.%} A7y ZHe] ksl E49-2 Table 5o W
Efiglth. & Eej9ls S &7 23.35mg GAE/100
g, A7k 25.39-34.94 mg GAE/100 g&. & EZFrhe] 2]
HA7bge] S7HEE SH T FYdEs FEol =okAl
THp<0.001). DPPH 2tz 27 A2 7 19.60%,
2.5% HA7HE 43.96%, 5% B7FTF 75.18%, 7.5% H7FT
86.72%, 10% H7FF 93.68%% EZTh H7leko] 718t
5 S¥e DPPH ]2 27]%5°] EoHHTtHp<0.001).

Table 5. Antioxidative activities of Jeung-pyun added with air
potato powder

Total polyphenol contents DPPH free radical
Sample
(mg GAE"/100 g) scavenging activity (%)

J1? 23.35+0.13¢ 19.60+5.50°

J2 25.39£0.47¢ 43.96+6.29°

I3 28.35+0.52¢ 75.18+3.73°

J4 30.62+0.47° 86.72+1.74°

IS 34.94+0.92° 93.68+2.44"
F-value 194.527° 157.361°"

Each value is meantSD (n=3).

YGAE: gallic acid equivalent.

JRefer to Table 1.

*Values with different small letters within a column differ significantly
(»<0.05).

=

'p<0.001.

EZ v ol= gallic acid, chlorogenoc acid, tannic acid,
2,4-dihydroxybenzoic acid, caffeic acid, (+)-catechin, (—)-
epicatechin, rutin} quercetin 5-¢] E013le] 43} Ao
9GS 71HTHKim et al.,, 2009; Latocha et al., 2010). &
o A2 A5EY A 52 dE FHEeE ESr
e 2R H7] Wl & st S48 7logt
(Latocha et al., 2015). EZT} %‘Q | A7rEls o 3
23t Aol oA BE Ve SHOEA Y aRE 7Y
& 5 dSA el
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