. ISSN(Print) : 1738-7248, ISSN(Online) : 2287-7428

cheekfor | | 27(1), 127-135 (2020)
updates | hittps://doi.org/10.11002/kjfp.2020.27.1.127

Korean J. Food Preserv. a i ﬂ-a AT %I- o % Ul'gl

The Korean Society of Food Preservation

Quality characteristics and antioxidative activity of ‘Sulgidduk’ added

with Elaeagnus multiflora powder

Ju-Yeon Hong, Wang-Kyu Oh*

Faculty of Herbal Food Cuisine and Nutrition, Daegu Haany University, Gyeongsan 38610, Korea

Emeag BUg AFE AV[HO| BX SN U B #A

Abstract

The purpose of this study was to evaluate the quality and functionality of Elaeagnus multiflora powder for developing
a processed food using Elaeagnus multiflora powder. Elaeagnus multiflora ‘Sulgidduk’ was developed by adding
0, 3, 6, 9 and 12% Elaeagnus multiflora powder and the physicochemical characteristics of the ‘Sulgidduk’ were
examined. Analysis of the general contents of the ‘Sulgidduk’ added with Elaeagnus multiflora powder showed
that moisture, crude protein, crude lipids and crude ash increased, while the carbohydrate content decreased with
increasing amount of added Elaeagnus multiflora powder the pH also decreased. The Brix value and soluble protein
content increased as the amount of Elaeagnus multiflora was increased while the reducing sugar content decreased.
The “Sulgidduk’ “L” value decreased, while its “a” and ‘“b” values increased with increasing amount of Elaeagnus
multiflora powder and the hardness, adhesiveness, cohesiveness, and chewiness decreased, the polyphenol contents
and electron donating ability also increased. On the basis of these results, the preserved quality of ‘Sulgidduk’

added with Elaeagnus multiflora powder was higher than that of the control ‘Sulgidduk’.
Key words : Elaeagnus multiflora, powder, ‘Sulgidduk’, quality characteristics, functionality
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2 FolghE Q1o EolAa flo] HE "ol ik w4l
2 97} F7skar Y tHHyun 5, 2005; Park, 2008).

e FES 7FRR slo] 23 Rissie] A e 52
o2 Az H7F Qs vt Ae 9, A= 9, AA|
W, 4 gog FRAY "o AR, Ak, BdF,
WAL, 2, e, Ui T A7HIEE 2Eld o ] Wil
of gt om S5 AFY ¥ ol HAVMHEESR
B o= AZo|u BeFe kel ok ZFahH, A
71%°] & o8 7 ARES HrehA A Fe R
= &l §le afeh e Folth(Cha®t Lee, 2001;
Ryu 5, 2005). 11771578 479 A5 A g =H]
EF (Ko} Jeong, 2018), A8 H vl - (Choi2} Choi,
2018), B2} 2l(Rha9}t Kang, 2014), 15 E(Lee, 2019),
He 72+ EKim %, 2006), E0]¢E 0] 752 (Shind}
Chung, 2018) 5 A& = 7K 7154 FAIEE %
FeH = et Arge] FAEA ] B3 A7) o] Fo
A3 Qhek. whEhA] 7] 217} 715/ 0] ZskE A1 e
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o, AAke} duls AL B sl AgEd, 259, 31
Al EE, A A vt delA dok(Park, 2004).
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< Kjeldahl o2 Zehil 2}=1 24 23] (Foss Kjeltec™
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Table 1. Preparation formulas for ‘Sulgidduk’ added with different amounts of Elaeagnus multiflora powder

‘Sulgidduk® with Elaeagnus multiflora powder (%)"

Ingredients (g)

SEPO SEP3 SEP6 SEP9 SEP12
Rice flour 200 194 188 182 176
Elaeagnus multiflora powder 0 6 12 18 24
Water 60 60 60 60 60
Sugar 26 26 26 26 26
Salt 2.6 2.6 2.6 2.6 2.6

YSEPO, ‘Sulgidduk’ added with 0% Elaeagnus multiflora powder; SEP3, Sulgidduk added with 3% Elaeagnus multiflora powder; SEP6, “Sulgidduk’
added with 6% Elaeagnus multiflora powder; SEP9, ‘Sulgidduk’ added with 9% Elaeagnus multiflora powder; SEP12, ‘Sulgidduk’ added with

12% Elaeagnus multiflora powder.

2300, FOSS, Hoganis, Sweden) 2 =733t t} =AW =
£ SoxhletH ol F£8le] =Aslgt). 23] F ke 24
slshio =z Sttt grslE ek Als

o7 dlo] SR, oA A, 23R IS 743
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pH % 2

TR T2 ERYs H7 A7H ] pHE Al 5
goll T/ 50 mLE F7hste] mi7| 2 133t nkfista,
AeoA 1A17F B F pH meter(HM 25R, TOA-DKK,
Tokyo, Japan)E ©]-8-std 43It EXes 243 &
Helg J7E Arge 9 54 AR 5 goll S/ 50

= Hrrsted w712 1487t vialisha, A 2olA] 123k
By & GEAE o] 83dte] ST £ °BrixE FEAISI
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SHele Euy SRes 7 A7IH e 84 o
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rpmel| A 10327F D42l sha, A5 Rt o] 72| (Whatman
No. 92 oJ7}et 5 250 mL=E % -&3lSich 87 Tz
o] e Lowry 52l " Lowry 5, 1951l whe} S7ga}
Atk F, AR 02 mLE A@do] Hsta E3HAIeF
(AB=50:1)% 1 mL 7}38led 30CellA] 1083 wk-g-A1 7 th
o3 7]] 0.1 mL Folin-Ciocalteu's phenol reagentZ 37}t
F Al A-2oflA 307 BHgAI7] L R EA(UV-
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T 3t Ay 1 mLE HUIRIA ARelA A & SRS
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A
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th S 2710l A test type mastication test, distance 50%,

plunger diameter 10 mm, adaptor type round, table speed 60
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mm/s, load cell(max) 2 kg®] 2710 & 53] vk =3 3s}%ich
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A8 FAH 28] A& GRS W dolAle #=
2FEote] 7 E(hardness), ©HE/d(springiness), &7/
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NN FFEE SHAUT oW F s ﬂ%%{’_—
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832 A278 A1ZE (2020)

FHEE St Uz Hd A
L-ascorbic acid& AFH8-311 a1, ofeljoF o] Al23 712}
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T T = YERIT

Electron donating ability(%) =
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C: control A& FA71)9] ¥4 =
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SAH Az

TRYs P uels o} Arme) Auke BE
MRS 33 o W WA, BIEEARE EA
sttt 7t A A= SPSS 23 0 BAIZZ13(SPSS Inc,
Chicago, IL, USA)S o]-&3lo] Lufx] E2HEA] One-way
ANOVA(Analysis of variance)©} Duncan's multiple range test
AAste] p<0.0594 el AT oha, A6k

20 o o&

3 TFI Mo RHE L‘E_E_a]z]: Byl £ng)d Buks
A7 719 3rE T Eelus sijkE e A ety el #E

RE £ Aol AL BAAXAI BRelS v En

2l o] HIMFS 0%, 3%, 6%, 9%, 12%E A3

axsois 54 4719 o] ubgR-E Table 29} At} EHel4 Bl

SHEl S8 SR AVE V1Y AAwels FEFES 581% SstE o 82.52%, i o

< Blois 52 W (Blois, 1958)°] +3te] 7+ Al 59 4.92%, ZA| M} Freko] 3.15%, 23| 8 S 360%0]2 1,

1,1-diphenyl-2-picryl hydrazyl(DPPH)oll th&+ A=}zl &

s Bk A3 ArmE o) Alget ArlRo] S5

=2 Alge] ghelE S St = AR 2 mLd| 02 ke 33. 4° 1%‘% ERes 0o Artgs 2
mM DPPH &9 | mLZ 7}8}aL, 10%3F vortex mixing 5 A7l o] SRS 39.12 - 42.53% % SH e B
37°ColA 30w3t REgAIZ v o] REgH 5 33 A7 el »0—7}%‘?% FEFFE xS Bile

(UV-2001, Hitachi, Tokyo, Japan)E AF-&-3l4] 517 nmoi|A]

d, o83 A3t tY e HrhEgs 2ed 279

Table 2. The content of general components of Elaeagnus multiflora powder and ‘Sulgidduk’ added with Elaeagnus multiflora powder

(%)
Componerts Elacagnus multiflora ‘Sulgidduk’ added with Elaeagnus multiflora powder”
povwder SEPO SEP3 SEP6 SEP9 SEP12

Moisture 5.8120.04” 39.12+0.33% 39.85+0.16° 40.61+0.27° 41.26+0.22° 42.53+0.41°
Carbohydrate 82.52+0.07 58.8340.23" 57.87+0.15° 57.00+0.24° 56.26+0.21° 54.88+0.23°
Crude protein 4.92+0.02 1.31+0.20° 1.53+0.06" 1.57+0.18" 1.60£0.14* 1.63+0.20°
Crude lipid 3.150.14 0.07+0.02° 0.05£0.01° 0.06+0.01° 0.07+0.04" 0.08+0.01°
Crude ash 3.60+0.10 0.67+0.12° 0.70+0.21°* 0.76+0.33" 0.81+0.35° 0.88+0.21°

See the preparation formulas for ‘Sulgidduk’ in Table 1.
DAl value are expressed as Mean+SD of triplicate determinations.

Different superscripts letters within the row are significantly different at p<0.05 by Duncan's multiple range test.
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A5 (Lee, 2019) ATollA oY 7ol 57t
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HHEE

SR BT SRS BEE Hrke 471" pH
= =% A= Table 33} 2l SRS A7|Hd
83 SR el 29| pHe 3420]|3, A7F79 pHE
6.17°1Ath. EX ¢ Bde] HArtds gt Arde
pH &4 23, Xzl B9 7kt 4§ 535 2
2l Hrlroll e ERE S B 3%, 6%, 9%, 12%=
A7V 7% 457, 440, 431, 4247 SH )4 B Hy}
Fo] F7HETE pHe 74%S Hof Aol Asixitt
o] 9} & AF}E Lee 5(2008)9] EVIE B2 H7}3gl
A7 Ao A 2T 5.840| 0, EntE Eiko
A7 el S71ea5 2719 9] pHE 5.07(2%), 4.96(4%),
4.55(6%), 4.28(8%)2 oS H. 11, Joung(2004)2] W
W 478 AFoAE dx fge] Hrbake] S7ie
= A719e] pHE AAadhs Ho] 2 Aol fARE gk
o]t}

©

R AE)

Table 3. pH and Brix content of Elaeagnus multiflora powder and
‘Sulgidduk’ added with Elaeagnus multiflora powder

SR 2ES HURgE A7"o) A1gg SR s B
o] = 12,50 °Brixe| 91, EHEF B 2H A
71" ol A] 10.27 °Brix, EX.2]5 &% 3% 72 10.01
°Brix, ZR2]5 B2 12% H7FE2 11.03 °Brixo. & 1
gl B8] Hrlge] SUMEsE AriHe] dre tha
71 Bt o9} 2o Ay SRS g Bde
FEt ol BEREG BHe] Hrteko] SUISE A7)
wo] Frx F7He Ao g AzteEr)

T =2

231 g/100 gola, RS 2o
71de] 84 Tl =2 0.12-0.52 g100 go. &2 =
2| o] Hrtgke] SUMES s 84 Al g
< 7N Bt EReg 28 FARAA 84
chaild sheko] (.12 g/100 go & 7HE wekon EH e
B 3% H7bEol A= 0.16 g/100 g, SR E S B8 6%
A7 A= 025 g100 g, S5 B2 9% H7brol A
= 037 g/100 g, EREF T 12% H7HrdlA = 0.52
g/100 go 2 487 iz o] =9k

ZRE S A7gd Mk SR de] 3T 9
2 548 g/100 golaL, RS FEe MRS G
gt A71g o] gt ek Avb= 3.75-5.01 g/100 go =
TE 28 Hrte] ST E S IR e
& Bttt SR BEe] FTllA gl &
< 501 g/100 g2 71 #skon, EHesy & 3%

I~

O

Table 4. Soluble protein and reducing sugar contents of Elaeagnus
multiflora powder and ‘Sulgidduk’ added with FElaeagnus
multiflora powder

‘Sulgidduk’ added
with Elaeagnus pH °Brix

‘Sulgidduk’ added

with Elgeagnus Soluble protein

Reducing sugar

multiflora powder" multiflora powder” (g/100g) (g/100g)
SEP0 5.35+0.007% 10.27+0.012% SEP0 0.120.007< 5.01+0.017
SEP3 4.57+0.01° 10.01£0.01° SEP3 0.16+0.014 4.16+0.01°
SEP6 4.400.00° 10.400.00° SEP6 0.25+0.01° 4.11%0.00°
SEP9 4.3120.00° 10.82+0.00° SEP9 0.37+0.00° 4.00+0.01¢
SEP12 4.2440.01° 11.03+0.01° SEP12 0.5240.01° 3.75+0.00°

Elaeagnus multiflora 3.42:0.01 12.50:0.00 Elaeagnus multiflora 5 31,44 o1 5.48:0.01

powder

powder

USee the preparation formulas for ‘Sulgidduk’ in Table 1.

DAll value are expressed as MeantSD of triplicate determinations.
Different superscripts letters within the column are significantly
different at p<0.05 by Duncan's multiple range test.

YSee the preparation formulas for ‘Sulgidduk’ in Table 1.

PAll value are expressed as Mean+SD of triplicate determinations.
IDifferent superscripts letters within the column are significantly
different at p<0.05 by Duncan's multiple range test.
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A7 = 4.16 g100 g, TR B8 6% 7ol A
=411 g100 g, SR B8 9% H7kEel A= 4.00 g/100
g, SHEl4 B 12% M7kl e 3.75 g100 g =2 3
Z ko] Wkt Kim(2004)S gl 93k v g%
glycosylation(Maillard reaction)< TH¥ &S Z3tA|Z & o}
Y} o)t 2715 A E4AIZIva Haglon, of
= - F/ol wWE Ao|7} ATk stk mEd,
21F WA ZHd el olell 2Fe] WstE ZeffE vt ofy
2t 2F 7 7 30 AR TS v E FeR
sttt webs & Ao SHes S HUb
w2 Ar|He] gkl ghgo] Hdaste dite SRS
FIS MU Arige] & FRo g g 5 Hrt
FAARJA A7 Bag oz Azt

ME

Ex g4 B Arlaks galshe] A3 Ao
A 27 AP Table 59 2o) A= % 23 W9l
Lt SR FH7RAA 84397 71 = Ve
om, BHgg B 3% HURES 78.14, SR B
6% H7H2 7331, ERE T Y 9% H7HE 70.27,
ZHREF B 2% J7HES 66258 SRS B2 Ho)
go] F7tETE A9 Lake adS Bt o]
gt A= Kim 5(2013)9] Ak £8= 7Kg A7y,
Park 5(2002)¢] 2= e}E A7k Wid7] FH5H A+
oM e} o] ARk o7 RAgE H7M] FAlse] A3t
o= od Yrr} AisIivke Ayt Bt AN s
UEl = aghe SRS T4 224, RS
B 3% A7kl A 1081, BRS¢ BT 12% H 7kl
ME 162002 SHE| BUs HArledes ke S
< Btk 3 EE JERf & bk ERE S 28 74
7ol A 3842 7P gokon, SRS B 3% HUheh
A7t A 1692, SR 2 12% 7ol A= 28.04

B2 SR s s e Srteke A
< B3tk o] g 2= Rhao} Kang2014)°] A58 &
2L Y B A7) Aol BEA o B Arjeko
upeh A7ige] Mo P £ Ao BHuste]al, Choi
9} Choi(2018)7} A&k A Gl AU Z T2 H7t
g A7|H o] FAEY AFAE A Gufo] F& A
Fro]l A71H o] Aol Jaks nzl Zlo g Holzl A3
o} frabetAl SRl Gufjo] Fedo] RS 7Y
Azo e Jaks vzl Aoz Yzt

3

=H4

EREF 28 MRS gl Av|ge] 223t =4
A= Table 63 2t} A= SRS 3710l 092
kg/em’2 714 =gkon, EHE4 B8 3% 7 078
kglen?’, SR B 6% H7FES 0.73 kg/en?’, SRS
B2 9% A 7FEE 066 kglent’, SRS B 12% H7kE
< 058 kglem’ 2 EX 2] B Hrlgfo] SU1EE A

A

=
P3RS M V1Y) FAEAC B ATl
A SR H7be] SUHEEE AV|He] e e
s 43S YEHSA L, Yoon(2007)°] A& A7
£ A7H A7H e FA5A Aol 7R Ao
o] 7V E Ar|Ho H e vobx & AT Anet

& SRS B0 T A 38.32
UEsa, SR 28 Hrbe] St
SFE AR O R 2238 -26.15 gl 2 ThA 7ATE H
Atk SRS SRS BE TR 58.03%2 7t
2 E=A JEsa, SRE B Hobee] SUMEsE
HAAR o Z 5228 - 5425%E A AT Bt &
e gEET B FATREAA 66.22%E 7S S
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HAAA O Z 6255 -69.19%% ThA S71eHS Bt 3

Table 5. Hunter’s color value of ‘Sulgidduk’ added with Elaeagnus multiflora powder

‘Sulgidduk’ added

Hunter’s color value

with Elaeagnus

multiflora powder" L a b
SEP0O 84.39+0.12%% 2.24+0.01° 3.84+0.08°
SEP3 78.1440.42° 10.81+0.01¢ 16.92+0.04¢
SEP6 73.31£0.21° 12.56+0.04° 21.17+0.03¢
SEP9 70.27+0.27¢ 14.03+0.02° 25.05+0.02°
SEP12 66.25+0.30° 16.20:0.02° 28.04+0.03

See the preparation formulas for ‘Sulgidduk’ in Table 1.
DAl value are expressed as Mean+SD of triplicate determinations.

Different superscripts letters within the column are significantly different at p<0.05 by Duncan's multiple range test.
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Table 6. Textural properties of ‘Sulgidduk’ added with Elaeagnus multiflora powder

‘Sulgidduk’ added

Texture parameters

with Elaeagnus

multiflora powder” Hardnegs Adhesiveness Cohesiveness Springiness Chewiness
P (kg/em’) (2 (%) (%) (kg)

SEPO 0.92+0.022* 38.32+40.03° 58.03+0.04* 66.22+0.03° 0.58+0.05%

SEP3 0.78+0.09" 26.15+0.04° 54.25+0.01° 62.55+0.03° 0.46+0.05°

SEP6 0.73+0.05% 25.25+0.02° 54.010.05° 65.00£0.07¢ 0.4120.05%

SEP9 0.66+0.06% 23.7240.04¢ 53.71+0.04 67.38+0.03° 0.37+0.07*

SEP12 0.58+0.03° 22.38+0.03° 52.28+0.03° 69.19+0.05° 0.3120.04°

USee the preparation formulas for ‘Sulgidduk’ in Table 1.
DAll value are expressed as MeantSD of triplicate determinations.

Different superscripts letters within the column are significantly different at p<0.05 by Duncan's multiple range test.
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Table 7. Total polyphenol content and electron donating ability of Elaeagnus multiflora powder and ‘Sulgidduk’ added with Elaeagnus

multiflora powder

‘Sulgidduk’ added with Elaeagnus multiflora powder”

Elaeagnus
multiflora powder SEPO SEP3 SEP6 SEP9 SEP12
Total polyphenol content 79,0 032 0.5240.04°%  549+0.12¢ 7.1340.06¢ 9.45+0.31° 12.110.06°
(mg/100 g)
Electron d((’%ﬁng ability 75 80+0.01 24.75+0.07° 30.15+0.14° 33.02+0.10° 39.72+0.12° 45.910.01°

See the preparation formulas for ‘Sulgidduk’ in Table 1.
DAl value are expressed as Mean=SD of triplicate Determinations.

IDifferent superscripts letters within the row are significantly different at p<0.05 by Duncan's multiple range test.
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