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ABSTRACT

Quality characteristics and antioxidant effects of

rice cookies added with dried plum(Prunus

domestica L.) powder.

by. Song, Yeon-Ji
Advisor : Prof. Lee, Jae-Joon, Ph.D.
Major in Nutrition Education,

Graduate School of Education, Chosun University

In order to examine the availability of dried plums as
functional foods, this study freeze-dried dried plum(Prunus
domestica L.) and made powder to measure the
physicochemical composition and antioxidant effects. In
addition, rice cookies with 3%, 6%, 9%, and 12% of dried

plum(Prunus domestica 1L.) powder were prepared to

_ix_
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establish optimal mixing ratios, measure quality
characteristics and antioxidant effects and perform sensory
tests.

The results of the investigation of the total polyphenol
content, total flavonoid content, anthocyanin content, and
antioxidant activity of dried plum extracted with 80% ethanol
are as follows;

The total polyphenol content was 130.23+1.74mg GAE/g and
the total flavonoid content was 16.49+0.16mg QE/g. As
concentrations increased, the DPPH radial elimination
function of dried plum(Prunus domestica L.) extract also
increased, with 41.90+£0.10% at 1000 pg/mL, 46.95+0.19% at
2000 pg/mL, 54.90+0.37% at 4000 pg/mL and 70.54+0.67% at
8000 pg/mL. The synthetic antioxidant ascorbic acid was
87.20%, and thus the DPPH radial elimination function for
dried plum(Prunus domestica L.) extracts was lower than
that of ascorbic acid elimination. The ABTS radial
elimination function of dried plum(Prunus domestica L.)
extracts also increased as concentration increased, showing
23.51+1.59% at 1000 pg/mL, 43.57+£1.55% at 2000 pg/mL,
79.13+£0.63% at 4000 pg/mL and 91.11+£0.19% at 8000 pg/mL.
The synthetic antioxidant ascorbic acid was found to be

91.11%, indicating that the ABTS radial elimination function
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of the dried plum(Prunus domestica L.) extract was lower
than that of the synthetic antioxidant.

To diversify the application range of dried plum(Prunus
domestica L.), rice cookies with freeze-dried plum(Prunus
domestica L.) powder with excellent physiological activity of
0%(Control), 3%, 6%, 9%, and 12% were prepared, and
quality characteristics and antioxidant effects were measured
and sensory tests were conducted. The density of rice cookie
dough with dried plum(Prunus domestica L.) powder was not
significant between the control group and the additive group.
The moisture content of rice cookies was the lowest in the
12% added group, showing a significant difference from the
control group. The sweetness and hardness of rice cookies
tended to increase as the amount of dried plum(Prunus
domestica L.) powder added increased, showing the highest
value in the 12% added group, showing significant
differences from the control group. The Spread factor
showed the lowest value in the 9%,12% added group, and
loss rate and leaving rate also showed the lowest value in
the 12% added group. L(lightness) value and b(yellowness)
value of dough before baking rice cookies tended to
decrease as the amount of dried plum(Prunus domestica L.)

powder added increased, and a(redness) value tended to

_Xi_
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increased. After baking rice cookies, the L(lightness) value
and Db(yellowness) value on the surface tended to decrease
as the amount of dried plum(Prunus domestica L.) powder
added increased, indicating the lowest value in the 12%
group, and the a(redness) value tended to increase
significantly as the amount of dried plum(Prunus domestica
L.) powder added increased. The total polyphenol content
and total flavonoid content of dried plum(Prunus domestica
L.) powder rice cookies tend to increase as the amount of
dried plum powder added increases, showing significant
differences in the 12% added group. The anthocyanin
content of rice cookies did not differ significantly between
the control group and the additive group. DPPH radial
elimination, ABTS radial elimination and FRAP value of rice
cookies significantly increased as the amount of dried
plum(Prunus domestica L.) powder added increased,
indicating the highest value in the 12% added group. In
sensory evaluation, rice cookies with the 3% and 6% of the
added groups showed the highest scores in color, but also
in taste, flavor, texture, and total acceptability, the added
amounts of powder showed higher scores. According to the
results of the characteristic intensity test of rice cookies, the

score tends to increase as the amount of dried plum(Prunus

- Xii -
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domestica L.) powder added increases in aroma, taste,
hardness, crispyness, and adhesiveness of dried plum(Prunus
domestica L.) other than color. As a result of synthesizing
the tests of the two tests, when the dried plum powder was
added, the overall preference for flavor and taste was
continuously maintained. Therefore, I think adding plum
powder with excellent physiological activity and antioxidant

ability will help make functional cookies.
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2. = polyphenol 3t
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6. ABTS radical AAHY% &A
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6, 9, 12% d71).
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Table 1. Composition of rice cookies prepared with different

amounts of dried plum (Prunus domestica L.) powder

Addition rate of Prunus domestica L. powder (%)

Ingredients
(&) Control 3% 6% 9% 12%
Weak rice
300 291 282 273 264
flour
Prunus
domestica L. 0 9 18 27 36
powder
Butter 150 150 150 150 150
Sucrose 100 100 100 100 100
Egg 60 60 60 60 60
Baki
axing 1 1 1 1 1
powder

UControl : Rice cookies added with 0% Prunus domestica L. powder.
3%: Rice cookies added with 3% Prunus domestica L. powder (w/w).
6%: Rice cookies added with 6% Prunus domestica 1.. powder (w/w).
9%: Rice cookies added with 9% Prunus domestica L. powder (w/w).

12%: Rice cookies added with 12% Prunus domestica L.. powder (w/w).
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3. &F719 =YY

ARME 2% A7 277 Alxaes 7Pg ¥Esdor AMEEE= 33 (creaming
method)& ©]&dll Al=stIcH40). HE}F FZ2 2] Ao AUle & AHEsHY

=
oh WA de Byoz Qs RER JHY HES WEV|E ol&siM 351 Y

o
Yol BolE B ML B0l T Wol AA Uol Wn was] Aol ¥yt 1
$ 92 33jo] WA Uirol Hol Roele 3y et ©A sy 1eln AR
T gwol wigd mep el MRS Y AIRe AAS U woyuer 2
&l A2 A A2 Fol 3P Y0 FH0R FE3| AoIFAUL. B WEL
o2 MU HAPY AN PU Yol mE 7} APRY WES A2 Aol
Al e EAGIE SOl 1A SO WP Hm oA FAAZHG 1 5 WY
FAL B RS AU AYA LS AFEsIo] 05 cm FAZ RS 2
4% %o A2 4TmmQl YY W] 77| £ ol WES Holfu A

- 223 glE 170°C, ¥& 160°C= AAste 108 &% oldAA =2
(DUU-43, Daeheung, Seoul, Korea)o 1387HS LIt} LAl AH3i7|= Al
of &3%1 1A]7F =9t 20+4°C 2%oA WdZrA|7 OPP(Oriented Poly
Propylene)oll Z7et H 24A17F S0 7)gst0] AH2 AAISHIT

o o &

o2 rr of M
o
38
o

ot

4. [RLE B WL WP\ o 55 AR A

-70°Co]| =ZAAXRSH AXE Bre Aypst #327]|= 100g & 80% ethanol 1.5L
£ A7tstal WA 65°CY Heating mantleo] 237, 37 reflus condenser)S
Zot 1A AA F F A S 23S F 33 wueln 4 3 E3%e
S S

Whatman filter paper(No. 2)2 dalstgdct, 7 3§ 3A A2 ==7](Rotary
j‘
X|(aspirator)2 5715 ®UL ¥HS FFo] BUiE

= AASIEL. &0l E4d 3$oj= 50mL cornical tubeo] WHZolA deep
freezero] Hytsto] ARE-5HSICH
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7t w37) gae UE 574
AR U A7L 2T7] 0] U 5L Choiol WH(A1)E st 50 m
21 ol

of mayCe] 9x R4 40mLE $ Fol BT WE 5gg 91
AT ot 33 WEe Fo) WAlskAch T2 B

diet #7419 Hi(g/mL)= Al

L. &A37] 9k=9] pH &4
AR BY AL EF7) s pH HFS FFA 50mLo] BRI WA S
1 homogenizer(Bihon seiki, Ace, Osaka, Japan)o4] 7,000 rpm=Z 30&7F 44

5 .
st Al7]l 3o oIpX](Whatman No. 2)2 of ofatsto] pHmeter(Mteeler Delta
= =759t

-

340, Mettler-tolede, Ltd, Cambridge, UK)
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o} #7719 pH &%
w4 A7t #3719 pH & 50mLo]] #37] 5g&
homogenizer(Bihon seiki, Ace, Osaka, Japan)ol4] 7,000 rpm= 30&7F #7435}
AlZ1 20 o1tX](Whatman No. 2)2 o ojutsto] pHmeter(Mteeler Delta 340,
Mettler-tolede, Ltd, Cambridge, UK)Z2 =X 35}3ict.

A

VS| Eas

S g

c o =&
ijl__l“ - oTIr S

af. w77le] 2uE 57

ARE BT AL BRI 2RRY 5 1g YY) ARE LT0lE FA

gob Ax A2 AYste] AR JUstn ARS Fe TRolE BAL 12

5°C9] Drying oven(HB-502M, HANBAEK Co., Bucheon, Korea)of 4A]7F 7AXA|

1% A AL ANRTAY Y4B SE0R UFstel 2EUFL S

o5 A 77t 38 whustel XS $ WA ol BT
- 15 -
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of. @771 HAY 57

F719] HAAHL AlAF(Width:Diameter, cm)o| tigt S/7|(Thickness, cm)9] B2
LERd —T— A0, AACC method10-52%5(42)2 AREsto] AF7]9] mHAd X4

Ral a57) o] thet W@ A Astact 277] 149 BE AAT B
3

o
b w7 A 18 $9 5% Aol 54 s 2
TE 5 5% A3 27 ZAstel Afolo] e v]&R AESIGT. o5 2
7} 58] whEslol AXE & WRS ol &3,

A7) 170 of] o) $F 3
A7) 1709l o 3 H

HAAA A5 =

7] A, 59 1719 = A (g)

AAANE —
SRR T Tgranse e g
jg-]_e _ 71(5117]—‘5‘1?7]“4%7]@,:’6:‘(24%%1:-]—(9) % 100
T gzt A w5 A5 = 2 (g)
- 16 -
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S0l 7710l 2ol2 AL, HE 90 QWAI $o] 53 Yoz
Hat & w2 g sfol digt WF 1S etk wRvle) £

= A
479 k2 4HoE ot 26 §OIE RSt A2 SN ol



uh. 71 FE 574

AXE B Ay AR7|9] 2R £AXL2  Rheomether(Compac-100, Sun
Scientific Co., Tokyo, Japan)S o] 8311, A& m=2 7382 R D.S(Rheology Data
System) Ver 2.01& o] &5t AX|5t3 T Rheomether?] &748 Max wt: 10kg,
Distance: 50%, Table speed: 120 mm/min, rupture: 1 bite ¥ proves= X|&
2mme] number 4 needle2 0|85t A F7] EHOZHE 4mm AESIE=E AX
L AEY O WAHE A58 SYe SYstch BRI FAR0IN Y
U= Ao A(maximum force)Z 38| ¥HEst] FHAsIL, AIRES e

(hardness)=2 UENJQICEH
AL w77 ME 57

ArRHE 22 27 2719 v R Q2o g A7) mUHMR XA
(Spectro Colormeter JX-777, Color Techno. System Co., Tokyo, Japan)S O]
23 58] vr= Axsto] WRgow LRt
M= (L}, lightness), &AL (agf, +redness/-greeness), AT (b3,
+yellowness/-blueness)S &45tF 00, o|ff ARESH mFEILO] [7FS 89.39, a

e 0.13, bale -0.5102 77t BAsh 5 Ax|stgct

of. B7719 FE 57

djo

AAME 289 9e(Brix)e SF% 4bmLol ¥ 5gs AV o
homogenizer(Bihon seiki, Ace, Osaka, Japan)oA] 7,000rpm=zZ 30&7F #ASH
AlZ1 2o AipA|(Whatman No. 2)2 oo oatstiy fAE  F=A|(Digital
Refractometer, HANNA, HI 96801, ROMANIA)S Al&3s] =Astct 33 wh=2s)
of AAISH 2o F+R|E FA5HAT
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polyphenol gtk

=
o

At w3719]

old

o|J

S|
<}

polyphenol &% =

=
o

7t w2 gt 5%

flavonoid &&F

=

[e]

].
a

o

flavonoid

=

o

flavonoid
=
o

atol

=

k=1

o

]_

TA
il

S
[e]

b &7
QJ

ARTE Bk FIp A7) o§$e F5E9]
=

R

==
T =

;A_ r

7}. &3F7]9] Anthocyanin 3
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AR 24 A7 AF7] oete £%559 Anthocyanin &
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E}. &37]9] DPPH radical AH% % ABTS radical 2AAS &4

ARE 2% 7 277 dg9E 529 DPPH radical 2715 % ABTS
radical 2715 F82 UAL: =Y 2529 F4rer 1191 DPPH(38) radical A7
s R ABTS(39) radical 2715 574 4gat Lt Yoz Uit

o}, &37]19] FRAP Value &%

#r32719] FRAP value 5745 Yol Benzie 59 wWH(43)S AFESHCTH 371X 9]
AlrS AlRstF=dl, AAlefe 2 10mM 2,4,6-tripyridyl-triasine(TPTZ) solution
S 40mM HCl=2 85599, BAJeFo 2 20mM FeCl solutionS AHE-5}SITEH CAJQk
o 2% (0.3M sodium acetate buffero] Acetic acidES AZ% do{7lHA pHS
3608 GkxEQrk, 1 5 A @ B : CE2 1 1 : 10 HgR AL IS
Thermo-block(NB-305TB) 37°CollA] 1043t BESAIZTH. AP Alg bulof &
A= working solution 145pLES A3 vortexingstgth MXIYERFE working
solution THAl sodium acetate buffer 145pL2 Y& o vortexingst i, BE
o2& Alm Oi4l 574 SuLe 29 vortexing ST 1§ QAo 1583 §F

2 A17]1 593nmoflA] S =5 EA5tY
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D5 V|E5E U 54 ZE P AAw 9E A8t AUl
9g ooz TAstel AXstAom, Aol BRG] thstel MU F Al
Ac). 2R olel WY A £xol wel U 27 1A 5 %M
71 o8 OPP(Oriented Poly Propylene)o]] @i ZAFsto] 24A17F Hastgial, AR}
2 9l #7712 QS A 14 22 AIZSHATH Bt AR ES Rol7] 9
sl gF 71 Al8E HE S0 YEEA] O]9 ALz Yo A+ o O A=
= 371d 2 U siloh. #eA 7lewe] HUtd = SHTaste), AAH(Color), &
o g 78 715 Aw
S 7A, ‘HE'S 4R
]_

as»
atm o 7xj=o] A

0|(Flavor), A7 (Texture), A&7 %(Total acceptability)
o Wrstya, 77l WolaRd oistel Tigs] 58
‘Oes] y'e 1"doz MAst & AAEHETH EA . A
AHDried plum Color), &HDried plum aroma), 9HDried plum taste), 3%
(Hardness), d}Atapalrst 9k(Crispness), & 2Hd(Adhesiveness)o]l s 78 7|5

=S ol &8 Az Frtd=so s dids] 58 7A, BEE 2 48, WY

[

12

l

olr

®'g 1oz NI T UASHACH

B AgoA oAl WS Aest RE Zate] £ Azk= SPSS 17.0 P/C
package (Statistical Package for Social Science, SPSS Inc., Chicago, IL,
USA)E ol &5t A 246t o, AdTT Fd+BEEALE HA[SIAUTHA

roh g

oAkl WX B2 A vjR] BAMEAM(one-way analysis of variance)<
AR Fod A82 p<0.055%F0A Tukey's testg ol&sto gz 44
(Post-Hoc test) 5} 17, Student's t-test& AA|sto] & AW 7H9] EAA 94

2 ARt

o
S
-
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A3 AdAx H uF

A1 ARS Bate] ojsteta gy

4
M
Il

1. pH, Mg, g&

UANE 2] A 9 g, pHS 543 Zit= Table 29 ot Y=5 UEHY
LS 39.97+0.34, AME S UERY: azte 12.51+0.24, FM=S YEY= b
2 24.42+0.8508 FHAEQCE AANE 2Ua 222 2 AV 71(44)9 &
Hl2] 2L M=S vusfed SR 2ol M= L3 agh b2 74
22.35+0.05, 23.13+0.03, 2.11£0.01% YEIY AAE B@o] agte =24
Hot ¢ Jorout Lyt bre ¢ =74 yehgcoh grs 7.77+0. LFE}

2ule] B At 77)(44)0] BRue] B Gri 7.47+0.060.2 ]
Zlog EAEUG. UAE 2Ol pHe 4.082 °fiHds UEL

duoey e
ru[m

g N

&
=]
e

=)
I r

o 3 rlo
H-U HJIO HJIE

B
|o
)

ofl
a1

rE mlm
NN

o

Table 2. pH, Brix, and Hunter’s color values of dried plum

(Prunus domestica L.) powder

Hunter color value

pH Brix
L a b

Prunus
domestica 4.08+0.00Y 7.77+0.12 39.97+0.34 12.51+0.24 24.42+0.85

L.

DValues represent the mean+SE (n=3).
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1. % polyphenol &% 2 % flavonoid 3%

ARE &Y o®E £5=9 & polyphenol &g}t & flavonoid &% Table
o] = polyphenol =2 130.23+1.74mg GAE/g, &
Tt

(e}

flavonoid $HFL 16.49+0.16mg QE/go 2 LU}E}F

Table 3. Total polyphenol and total flavonoid contents of ethanol

extract of dried plum (Prunus domestica L.) powder

Prunus domestica L. powder (%)

Total polyphenol (mg GAEY/g) 130.23+1.74%
Total flavonoid (mg QE?/g) 16.49+0.16

UGAE, gallic acid equivalent.

YQE, quercetin equivalent.
IValues represent the mean+SE (n=3).
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2. DPPH radical £#-&

ARME B oeke 2&50] tist DPPH radical 2752 Table 49} 7Tt
1000pg/mLof]A]  41.90+£0.10%, 2000pg/mLojlA] 46.95+0.19%, 4000pg/mLofA]
54.90+0.37%, 8000ug/mLoflA 70.54+0.67%2] AH=& HEct T AsHAQ
ascorbic acide 87.20%=2 UEMHCW, Tty AAME 29 ogts £&=0 Ui

DPPH radical A7A%=0] ascorbic acid AAESYHT U& 7102 UERGC

Table 4. DPPH radical scavening activity of ethanol extracts of

dried plum (Prunus domestica L.) powder

Concentration Prunus domestica L. ICso"
(ng/mL) powder (%) (ng/mL)
N 2)d3)
DPPH radical 1000 41.90+0.10
2000 46.95+0.19¢
scavening b 2893
4000 54.90+0.37
activity (%) 8000 70.54+0.67
Ascorbic acid 87.20

YICsp: Concentration required to reduce 50% of DPPH radical scavenging
activity.

Walues represent the mean+SE (n=3).
924 Means with the different letters within the same column are

significantly different at p <0.05 by Tukey's multiple range test.
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3. ABTS radical 2AH%

AR Bt oek8 =&559] ABTS radical 2758 Table 59 7Zc}.
1000pg/mLo|A] 23.51+1.59%, 2000pg/mLoflA] 43.57+1.55 %, 4000pg/mLoj|A]
79.13+£0.63%, 8000ug/mLoflA] 91.11+0.19%9] AH=S HFct. T FHANSHAQL
ascorbic acid+= 91.11%E UEW AT 2% dEE F2&5=0] I TAEAL

radical AH5XT F2 7oz Slgict,

Table 5. ABTS® radical scavening activity of ethanol extracts of

dried plum (Prunus domestica L.) powder

Concentration Prunus domestica L. ICso
(ng/mL) powder (%) (pug/mL)
1000 23.51+1.59¢
DPPH radical
2000 43.57+1.55¢
scavening 2728.60
4000 79.13+0.63°
activity (%)
8000 91.11+£0.192
Ascorbic acid 91.11

YICsp: Concentration required to reduce 50% of DPPH radical scavenging
activity.
Walues represent the mean+SE (n=3).

Ja-d  Means with the different letters within the same column are

significantly different at p <0.05 by Tukey's multiple range test.
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og A7l BTN BUSY ©

7}

A3 AR

Fate}

o M

o%

1 77 WaY 9w

WE W 771 A W AR delA Fag 84 5 shiz Fein,
7719 W Jug Uehfo] West Wow TuiiAln Werh 524 WA R
S Bl WolRcks). AT UG A/l WP WA Wet Fig 13}

2t AR 859 Wl 44.00g/mLE 7HRF Wy, 3, 6, 9, 12% A7t 7t
7y 44.17+0.17, 44.33+0.33, 44.83+0.44, 45.00+0.00g/mLO 2 ZAAE Hato]
7tgo] eSS AR gk gho] =otAlE o] ERIE AT, Z Aol gl Ao
WA AT
50
3 45
£
S~
2
> 40
‘@
c
(O]
Q 35
30
control 3% 6% 9% 12%

Fig. 1. Density of rice cookies dough containing various amounts of
dried plum (Prunus domestica L.) powder. All values are expressed as
meantSE of triplicate determinations. NS: not significantly different

among groups.
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2. F7) WEe| pH

ARE B2 F7ig A37] §159] pHe Table 63F £} AANE 43 A7t
SHA] 92 iRy ¥hESl pHe 7.94+0.020|%, 3, 6, 9, 12% A7l 727
7.58+0.01, 7.42+0.02, 7.25+0.02, 7.00+0.060.2 ZAALF Eo] r}afo| wolAl
25 AF7] BEQ pH 2 Zdasts oz SERIFQITE oA AAME 289 pH
+ 4.08£0.0002 ¥t=o] AR o] Frigo] Z7idel whet pHE Sopxl Z1o
2 2ozt

wdo] o] FREol 9+ fructoser ©E

-

0l hexoseo|1 & pHOjA]

O], o]= Caramelization gt

=il

=
<
[aN
=
g
8
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Table 6. pH of rice cookies dough containing various amounts of

dried plum (Prunus domestica L.) powder

Addition rate of dried plum (Prunus domestica L.) powder (%)"

Item
Control 3% 6% 9% 12%

pH 7.94+0.02*  7.58+0.01° 7.42+0.02° 7.25+0.02¢ 7.00+0.06°

DValues represent the mean+SE (n=3).
ZaeDjifferent superscripts in a same row indicate significantly different

by Tukey’'s multiple range test (p<0.05).
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3. &37]9 pH

ARLE B2 A7} w770 pHE Table 73} 2t} 7AME BTe Hilsr] e
2o &FR7]9] pHE 9.58+0.020]H, 3, 6, 9, 12% A7+ 2tz 7
7.88+£0.05, 7.42+0.04, 6.75+0.03C0.2 ZAXE E&o] ArteFo] WolAlLE ATT|

Table 7. pH of rice cookies containing various amounts of dried

plum (Prunus domestica L.) powder

Addition rate of dried plum (Prunus domestica L.) powder (%)"

Control 3% 6% 9% 12%

Item

pH 9.58+0.02%  7.93+0.04> 7.88+0.05° 7.4240.04° 6.75+0.03¢

YValues represent the mean+SE (n=3).
Za-dDifferent superscripts in a same row indicate significantly different

by Tukey’'s multiple range test (p<0.05).
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4. 83719 2EUF

AR 29 A7F 23719 2232 Table 8% Zroh. AAM: ZUS F7isHA|
do gRF W79 HEIFS 505+0.21%0]0, 3, 6, 9 ]
3.98+0.13, 3.73+0.34, 3.54+0.13, 3.54+0.35%2 AT Baro] H7ylafo] fropal

w370 pREFS aste Zloz SIEgnt AAEE dtidog gol

=
Sof gix Aolda(13)e WEY 28 A U Asto] s Aol FUIALS
peagol W Uepd Zoz Atzech olg ulash Jbke Wl slad 27](47),
AR A 7],

37 2T A7 27d8)l A o] Avigol Hoblag 7719 sRaee] &

B A7t e Aue Uehin, ojuel B2 gst 77](49), ofE 7h A7t
g F7)(S0)0lME Be] Avlgol Woblas 2719 AREYol FUitel £ o
o} O} 3 Uehicy,

Table 8. Moisture contents of rice cookies containing various

amounts of dried plum (Prunus domestica L.) powder

Addition rate of dried plum (Prunus domestica L.) powder

Item (%)"
Control 3% 6% 9% 12%
Moisture
contents 5.05+0.21* 3.98+0.13" 3.73+£0.34" 3.54+0.13° 3.54+0.35°
(%)

DValues represent the mean+SE (n=3).
Za-dDifferent superscripts in a same row indicate significantly different

by Tukey’'s multiple range test (p<0.05).
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5. &77]9] w74

i)
H

ARE B UK w19 AUletAl e diad w19 A7, =
: e

R R W52 Table 99t Zth AF7]9] A

i
i
M &

5.08+0.02cm, AAFE 2% 3%, 6%, 9%, 12% o2 77+ 5.13+0.01, 5 :
5.14£0.05, 5.08+0.04cme B2ro] H7jato] w2 oAl xfol: glglon], 9%
A7bol 7Moo AF719) S diEdol 0.82+0.0lem, UAME 2 3%,
6%. 9%. 12% w02 77} 0.84+0.01, 0.89+0.01, 0.92+0.02, 1.00+0.0lcm& &
o] Aviol et e SUteklth AF71e] mAgde tiEdtol 6.1740.06, AR
22 3%, 6%, 9% 12%wo= Z47b 6.07+0.08, 5.72+0.04, 5.14+0.07,
14£0.072 A7l 2% tfxaof vlsh @A YERGon, 9%, 12% A7hto] tix
o Hlaste 7 WA YERT. 25 122E A7kt F7101)= o5 dRa
st Qe 75 220l F719 mAade darzits A+ 2] o= A
QA ool ARa(13)7F REdines de 22siis o tiadol vish A
7ol mMAd Alert RE WA yERteelet Alsdn. &4 i [Eta
3.64+0.81%1d] H|3H, 3% A7lwo]l 17.00£1.52%2 ALY & LR,
129 Z7tsto]l 6.04+0.58%= Ad W2 s YEEGH. #%F (]
10.00+0.00%R1d] B3, A7hEe] 749 157.14+14.2%0]14 450.00+37.12% AFo] 2

gosoR ge A} gre et

d

mu 9 40 o
P~ o
ol

kl
(T

i
fo o rlo ~u

\
-~

mu €
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Table 9. Spread factor, loss rate and leavening rate of rice

cookie containing various amounts of dried plum

(Prunus domestica L.) powder

Addition rate of dried plum (Prunus domestica L.) powder (%)

Item
Control 3% 6% 9% 12%
Wi‘%g;‘)ess 508+0.02%  5.13+0.01 5.1040.05 5.14+0.05 5.08+0.04

Thickness g7, 001¢  0.84+0.01¢ 0.89+0.01° 0.92+0.02 1.00+0.01°

(cm)

Spread
6.17+0.06% 6.07+0.08% 5.72+0.04° 5.14+0.07° 5.14+0.07°

factor
Loss rate b b
%) 3.64+0.81 17.00+1.52% 14.67+0.30% 14.23+0.38% 6.04+£0.58
(o)
Leavening
10.00+0.00°  450.00+37.12% 350.00+7.14°> 342.86+12.37° 157.14+14.2°
rate (%)

DValues represent the mean+SE (n=3).
Za=¢ Different superscripts in a same row indicate significantly different

by Tukey’'s multiple range test (p<0.05).
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6. &F7]9 J=

d Fig 20t 2ot F=v AF2 HIATI=H 2

Qst Yoz Bare FHrlslx e jad &77)9] At 657.50+97.84cm?o| 1

9, 12% Z7I2e 7Pzt 712.50£78.78, 930.00+60.00, 1042.50+36.83,
A

6 —
104.00£61 6lcm’o2 RS Hato] A7lako] Gopdss Qol4 9l wishrt 9l

|

(]

—_ W

a2 HEUL o 2719 FE=e AVtEe FARY] a2a dRa I S0 9
g Uets I 2urF eni(52), 1 o= HlF, 7159 ¥E Hk 5o #
719 =0l T2 = Aoz LA AH53).

1200

£ 800
L
-
0
0
@
c
©

o 400 I |

I

0

control 3% 6% 9% 12%

Fig. 2. Hardness of rice cookies containing various amounts of dried
plum (Prunus domestica L.) powder. Values represent the mean+SE
(n=3). #9Different superscripts in a same row indicate significantly

different by Tukey’'s multiple range test (p<0.05).
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7. &350 M

7

ARNE 28 A7F 23719 vhEat L2 3719 H(crust)o] M s
X Fig 3, Table 101} Zt}. F7]9] AL Caramelization ¥r2-o]l} Maillar
off ofsH A EHY =2 22004 7HE Al ZWHst 719 AL o
Rl Zez LA Qlthb4). ¥r=9 48 ¥EE UEUe Lit2 dixdol
74.11£0.79, 3%, 6%, 9%, 12%+C =2 Zt7F 68.15+0.50, 60.45+0.66, 55.22+1.04,
52.131£0.100.2 AAH: 22 A
7t 52.13+0.100.2 7H&F
AHE Baro] ztRurt o
dE W Uepjs Zos
5.731£0.16, 3%, 6%, 9%, 12%

8.18+0.272 tx-9] Zro] 71AF ¢

skt Ae AL, wepa 12%0

Wk gAME S ey = 8H59] bt tixo] 31.60+0.55, 3%, 6%, 9%, 12%<

o2 77y 28.27+0.54, 27.94+0.95, 25.26+0.72, 24.44+1.5302 THRF9] Zlo]

.
7 RS B AsNegol F7kEel met bike MR gast: AFS B9

oo ul

o o= =

O

[

AF =0} 71
o == pr JmEN

C— Yol x

;Lo] 3.46+0.182 7P&} WA UERdn, 7AAE Bal
o] o8 olx 12% M7tzo] 11.64+0.262 7174 =
31.07+0.082 LtERH OO dx}
Fe woln] 12% A7IZoA 27.

=
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Addition rate of dried plum (Prunus domestica L.) powder (%)
9% 12%

Control 3% 6%

Dough

Cookie

Fig. 3. External appearance of rice dough and cookies prepared with
different amounts of dried plum (Prunus domestica L.) powder. "Dried

plum (Prunus domestica L.) powder were replaced in 3, 6, 9, and 12%

based on rice flour 100 g.
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Table 10. Colorimetric characteristic of rice cookies prepared
with different amounts of dried plum (Prunus

domestic L.) powder

Addition rate of dried plum (Prunus domestica L.) powder (%)

Items
Control 3 6 9 12

L 74.11+0.79° 68.15+0.50° 60.45+0.66°  55.22+1.04%  52.13+0.10°

Dough a 5.73+0.16" 6.24+0.19° 7.35+0.34° 7.49+0.32% 8.18+0.27%

b 31.60+0.55° 28.27+0.54%  27.94+0.95% 25.26+0.72>  24.44+1.53°
Hunter

colorx
L  81.49+0.67% 68.09+0.83° 67.85+0.59° 65.57+1.25°  54.67+0.91°

Cookie g  3.46+0.18¢ 6.32+0.21¢ 8.97+0.44° 9.78+0.03" 11.64+0.26°

b 31.07+0.08" 33.45+0.07% 32.53+0.712 31.31£0.76°  27.70+0.93°

UDried plum (Prunus domestica L.) powder were replaced in 3, 6, 9,
and 12% based on rice flour 100 g.

“Values represent the mean+SE (n=3).

9= Different superscripts in a same row indicate significantly different
by Tukey's multiple range test (p<0.05).

* L. lightness, a: redness, b: yellowness.
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8. B77|9 J=

ARE 22 A7F BTN Gt Table 117 2ok AR 2US A7
MAzlo] g 917+0.03°Brixo]n], 3, 6, 9, 12% H7}7e 717t
. , 2.50£0.00, 2.60+0.00, 2.87+0.03°Brix0.2 ZIAI&= E@o] AMriefo] W
OILE WP G EF F/5HE 2O AL RS

2 A% we] E4o2 AynUnc Pshn FRAAE B g vl

g F7ISHET(55), B ATME AUIR oyl UALE B AU} @
Z7kle Ao2 Uengeh of: B AjolN ALgg Al
7.7740.122 F =7} =7] fj&9Q Zog "Xt

Table 11. Sweetness of rice cookie containing various amounts of

dried plum (Prunus domestica L.) powder

Addition rate of dried plum (Prunus domestica L.) powder (%)Y

Control 3% 6% 9% 12%

Item

Sweetness
(°Brix)

2.17+£0.03% 2.33+0.03° 2.50+0.00° 2.60+0.00> 2.87+0.03?

DValues represent the mean+SE (n=3).

Za-dDifferent superscripts in a same row indicate significantly different

by Tukey’'s multiple range test (p<0.05).
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9. B37]9] & polyphenol &F

ARNE 229 7ol o 27719 F polyphenol et 57 ZAub= Fig 42t
2o ARE 29 #3719 F polyphenol &% ZAibgie tix+0]112.41+1.62
mg GAE/goli, 3, 6, 9, 12% A7t Z7b 131.16+1.04 mg GAE/g,
140.60+1.81 mg GAE/g, 143.87+1.00 mg GAE/g, 153.87+1.50 mg GAE/go|%}
o AR 22 Aol Word4E & polyphenol &2 5716t A2 2
on 12% A7IFoM = HRTET vJK*EE =7 UEr T 7Pt ®l siAF A
7F F71(47), &0 £ A7t F71(56) = A7Igol 71| met radical 47 1b
o] Z7Itthe AuE Ho] & A3 U3 4TS B JlﬂiH IFES
gatst 24& YUetle 2892 polyphenol dtghzo] 83t
I ¥97]s, & AduAst ot 59 ¢ o
=tAl. & polyphenol @0l &2 AAHE &

+ O =Fo] 2 o2} Atrdo.

oo

_36_

Collection @ chosun



200

150

100

50

0
69 9%

6 12%

Total polyphenol (mg GAE/g)

control 3% 6%

Fig. 4. Total polyphenol contents of rice cookies prepared with
different amounts of dried plum (Prunus domestica L.) powder. GAE,
gallic acid equivalent. Values represent the mean+SE (n=3). *“Different
superscripts in a same row indicate significantly different by Tukey’s

multiple range test (p<0.05).
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10. B37]9] % flavonoid

o

i

Fak

[e]

AXNE B2ro] AMrleko] e &F7]9] & flavonoid A A= Fig 59F
2o AT Y AF719 F flavonoid &% A2 tiAETo] 0.22+0.09 mg
QE/golal, 3, 6, 9, 12% 7+ 242 6.04+0.17 mg QE/g, 8.00£0.15 mg
QE/g, 13.04+0.82 mg QE/g, 20.56%+0.39 mg QE/go|t}t. 7K}
Worde=s & flavonoid F2  {YAoz  FUMske A2 A
}9} of Oq—TL ol Aol st 7Hd=0l S8HUL,
DL ’\}9—}9} gday Qig 7‘15 5}01 sWEgster -

= o

oo
A

o 7ol

Sl
M
n

flavonoid= <

=
51
flavonoid& &-5-5h+=

= d E—EO] 7 OIEJr.

_38_

Collection @ chosun



25

20
15
10
i
0
39 6% 9%

3% ) 6 12%

Total flavonoid (mg QE/qg)

control

Fig. 5. Total flavonoid contents of rice cookies prepared with different
amounts of dried plum (Prunus domestica L.) powder. QE, quercetin
equivalent. Values represent the mean+SE (n=3). ?*“Different
superscripts in a same row indicate significantly different by Tukey’s

multiple range test (p<0.05).
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11. &37]9] Anthocyanin

ARME 289 A7Fgol ©E #3719 Anthocyanin t% 57 Zihk= Fig 61}
2o ARME 2Y AR7]9] Anthocyanin 5 At tfxFto] 0.08+0.00
mg/100go]aL, 3, 6, 9, 12% A7I+2 Z+zF 0.08+0.00 mg/100g, 0.09+0.01
mg/100g, 0.09+0.01 mg/100g, 0.10+0.01 mg/100go]|ct. THAR 3+ vlwsl ARt
T+ dFolAe Anthocyanin o] {-olARQ1 Ato]= gl Zloz HoRlch
=74 22 A7 #71(44)9 Ao 28 AVEFol 571245 Anthocyanin
of gerol Zskstt ATE Uehfol B AEM 9abshAl 2 AR wg
Anthocyaning 732t qtel A&t oAl et AdM owf, =otdAl 59 o

o AR YL UEE 202 LA UTH5I).

oo
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Fig. 6. Anthocyanin contents of rice cookies prepared with different
amounts of dried plum (Prunus domestica L.) powder. Values represent

the mean+SE (n=3). NS: not significantly different among groups.

_4']_

{ZICollection @ chosun



12. Z237]9] DPPH radical AAH%

AR PUS M7l w7719 DPPH radical 275 5% Z7h: Fig 129 2
t}. DPPH radical 4715 &4 21} 7ALE B9re ®7leix] ok &37] Rz e
1.38£0.39%5 YUEFWIL, A7F 3, 6, 9, 12%0A+= 2H2) 6.93+0.73, 8.12+£1.28,
10.09+1.75, 17.96+1.51%=2 7AAFE B A7lFo] 5712 DPPH radical A7
Sol goHoR Filte 4
QS SALUVS WG T71(60), =EY TS A
Z71gol wet radical A750] F7NRtth: ATE Hof B A7l SAF ATL
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Fig. 7. DPPH radical scavenging activitiy of rice cookies prepared with
different amounts of dried plum (Prunus domestica L..) powder. Values
represent the mean+SE (n=3). *°Different superscripts in a same row

indicate significantly different by Tukey's multiple range test (p<0.05).
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13. & 37]19] ABTS radical &AH%

AXE 2he AHUpst #3719 ABTS radical A4S && ZAn:= Fig 83} Zo}.
ABTS radical 4715 %4 ZAit ART Bug Wrleix 2o 477 tjrze
0.90+1.03%= UERL, H7F2 3. 6, 9. 12%oA:=  ZIzZb 50.111.40,
67.19+0.81, 69.89+0.98, 73.04+1.03%2 Ch&=Zo] v|wLsto] ARIE B Hrlefo]

)=]
S7124= ABTS radical £7150] RoAo= Sristes 42 HERH.

ol Fte Wl SlAT F7|(47), WX vlE RUS AR 771(62) SE A7kl
Z7Ktol ot radical A4%50] F7KICH: AU Hol ¥ A7el SAY AFL
Btk mebd ATl UAE BUe AR 49 s 15 AR A%

2 59 2 9g Zojetn Aagc
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Fig. 8. ABTS radical scavenging activitiy of rice cookies prepared with
different amounts of dried plum (Prunus domestica L.) powder. Values
represent the mean+SE (n=3). **“Different superscripts in a same row

indicate significantly different by Tukey's multiple range test (p<0.05).
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14. &317]19] FRAP value

AR RS M7l WR719) FRAP Zke] 573 AT Fig 99 Zh FRAP
27 AT AT RS AR e 8T7] OETL 2015000 mME Lepl
A, A7k 3, 6, 9, 12%0|AM= ZbZb 12.67+4.44, 40.44+3.33, 42.67+2.94,
107.1145.09 mM2 ChzZo] ulwsiol AT R¥ H7lgo] 371842 FRAPY
WS ROANOR F/H 4TS WAL So] 12% A7IRNA 107.11£5.09 mMo
2 7Y e e UERITh ol Alolix RUS ke 771(63), 2eri ¥
WS ARG T71(64), ABY] LUS ARG T7165) 5= H7IFo] Skl wpt
FS0| F/IHE AE wel B A7 $UT FFS 6
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Fig. 9. FRAP value of rice cookies prepared with different amounts of
dried plum (Prunus domestica L.) powder. Values represent the
mean+SE (n=3). ?°Different superscripts in a same row indicate

significantly different by Tukey’'s multiple range test (p<0.05).
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2 ZASH Aut= Table 129 . AAME BS
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Table 12. Sensory test(Acceptability) of rice cookies prepared with

various concentrations of dried plum (Prunus domestica

L.) powder.
Addition rate of dried plum (Prunus domestica L.) powder
Sensory
- (%)"
characteristics = " ) 3% 6% 9% 12%
4.80+0.44
Color INe2) 5.40+0.31 5.50+0.27 5.10£0.35 5.10+0.31
5.00+0.42* 5.00+0.45% 5.20+0.39
Taste 4.30+0.21°% . . 5.10+0.35° ,
5.50+0.21
Accept Flavor 4.00£0.21¢  4.90+0.23" 4.90+0.21°> 5.20+0.29° .
ability
4.90+0.23
Texture 3.40+0.119  4.2040.21¢ 4.60+0.23" 4.80+0.16? .
Total 5.00+£0.21
3.60+0.25° 4.50+0.19° 4.90+0.31* 4.90+0.382

acceptability

a

DValues represent the mean+SE (n=3).

JINS: not significantly different among groups.

93¢ Different superscripts in a same row indicate significantly different

by Tukey's multiple range test (p<0.05).
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Table 13. Sensory test(intensity) of rice cookies prepared with
various concentrations of dried plum (Prunus

domestica L.) powder.

Addition rate of dried plum (Prunus domestica L.)

Sensory 1
powder (%)Y
characteristics
Control 3% 6% 9% 12%
Dried plum
4.60+£0.23° 5.40+0.34* 5.30£0.30° 5.20+£0.42%* 5.00+0.26%
Color
Dried plum 5.30+£0.33?
2.90+0.469 3.80+0.39° 4.40+0.27° N 5.50+0.222
aroma
Dried plum
2.70+£0.33¢ 3.90+0.21° 4.70+£0.35° 5.10+0.31* 5.40+0.25°
Inten taste

Sity c b b b a
Hardness 3.10+0.31° 4.30+£0.33> 4.60£0.27°> 4.50+0.31 5.20+0.32

Crispness 3.20£0.34° 4.30+0.47° 4.40+0.48" 4.50+0.34" 5.30+0.35°

4.10+0.312
Adhesiveness 3.20+0.34° 4.00+0.22° 4.30+0.47°  4.50+0.362

b

DValues represent the mean+SE (n=3).
YNS: not significantly different among groups.
9a-¢ Different superscripts in a same row indicate significantly different

by Tukey's multiple range test (p<0.05).
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E AR RS 22 3%, 6%, 9%, 12% AIKGH BTIS Axste] AA wjg
ulo] Shgu B0 54 L YA ans 595y WSS ARstAct
ARE FE2 YA WYS Loluy] 9] 80% LR & ARTY

polyphenol &% = flavonoid =¥, Anthocyanin $t=F 2 gHAlst &g &2 3
At ZAib= o2yt 2tk = polyphenol S 130.23+1.74mg GAE/g, =
flavonoid gr&Fe 16.49+0.16mg QE/go =2 UERGTH ZAXE F529] DPPH
radical AH5E& =7t £71&4= DPPH radical AA 5% 34 S7tsto]  1000u
g/mLoA  41.90+£0.10%, 2000pg/mLofA]  46.95+0.19%,  4000pg/mLof|A
54.90+0.37%, 8000pg/mLojA] 70.54+0.67%°] A58 Bt I FHAEHA Q]
ascorbic acide 87.20%2 UEtWown, metx AXME FEF0] st DPPH
radical A7]%0]| ascorbic acid AASHT}H Y2 7oz UEYTH AXME:E 25
9] ABTS radical AASL =57} 71842 ABTS radical AASE S &7}
o] 1000pug/mLoflA] 23.51+£1.59%, 2000pg/mLojjA] 43.57+1.55 %, 4000ug/mLoj|
A 79.13£0.63%, 8000ug/mLojlA] 91.11£0.19%9] AH5& 2ot & FASHA|
91 ascorbic acide 91.11%E Uy 7AAM: F=&550| A 3HISHA|C] ABTS

radical A7sE0} Y2 7102 Solg it

o

ol
—_

w22 47 0%(H=), 3%, 6%, 9%, 12% A7ttt A5 Axet

U gPatel ags Yot USAAE AASIACE DAE BTG A J
59| et iR H7K2 Atolo] QAL gtk wvle) pREe A7
o] FALE 3 = ERCHE

a
ol WolAle Barg uelw, Pue FEL ANE ¥
ES
L

SErE oMAle dde 2o mHAd Alee 9% Z7holA,
SR 7V H2 we HERE 8 E2 tiRwo] 10.00+0.00%<1d] Hlsh,

7hE9] 749 157.14+14.2%0l| A4 450.00£37.12% Ato]=2 SoAxloz =2 A &
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