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Antimicrobial Activity of Paeonia japonica Extract and
Its Quality Characteristic Effects in Sulgidduk

Hae-Yeon Choi
Department of Food and Nutrition, Sookmyung \WWomen's University

Abstract

In this study, Paeonia japonica powder was extracted with ethanol, and its antimicrobial activity was investigated. The
ethanol extract of the P. japonica had antimicrobial activity against Bacillus subtilis, Escherichia coli and Saphyl ococcus
aureus. The inhibition zones of the P. japonica ethanol extract (3 mg/disc) against B. subtilis, E. coli and S. aureus were
10, 11, 8.5 mm, respectively. To test the food preservation effect of P. japonica and determine the optimal ratio of the P.
japonica extract in the formulation, Sulgidduk samples were prepared with substitutions of 0, 0.25, 0.5, 0.75 and 1% P.
japonica extract, and the quality characteristics of the samples were then investigated over 4 days of storage. In these
experiments, total cell counts tended to decrease as the amount of added P. japonica extract increased. Moisture contents
were not significantly different among the Sulgidduk samples. As the content of the P. japonica extract increased, the
L-values of the samples decreased and the a and b- values increased. In regards to the textural characteristics, the
hardness, gumminess, and chewiness of the Sulgidduk samples decreased as the amount of P. japonica extract increased;
however, they increased with the progression of storage time. Adhesiveness, springiness and cohesiveness were not
significantly different at the different P. japonica extract concentrations and decreased with storage time. In the sensory
evaluation, the control group had significantly higher scores for color, flavor and after taste as compared to the P.
japonica extract added groups. When the P. japonica extract content was increased, the flavor and overall acceptability
decreased, while Bakjakyak flavor, bitterness and off-flavor increased. Softness was not significantly different among
the samples. In conclusion, the resultsindicate that substituting 0.25~ 1% P. japonica extract in Sulgidduk is optimal for
quality and provides a product with reasonably high overall acceptability.
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Table 1. Formulas for Sulgidduk preparations with Paeonia
japonica extract

Paeonia japonica extract (%)

Ingredient

0 025 050 075 1.00
Rice flour(g) 200 1995 199.0 1985 198.0
Paeonia japonica extract(g) 0 05 10 15 20
Sodium chloride(g) 1 1 1 1 1
Sucrose(g) 20 20 20 20 20
Water(mL) 20 20 20 20 20

3) HAX £H

A7199] " xx= Texture Analyser(TA-XT2, Stable
Micro System Ltd., Hademerd, UK)E Al83t] A&
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2HE ZE(hardness), F-2d(adhesiveness), B2 4d(spring-
iness), 434 (chewiness), 7/ (gumminess), -3-3-d(cohe-
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E =AYt AEE 712 25 mm, A2 25 mm, E9]
15 mmZ 3}H o™ probe= compression plaens(75 mm
@ duminium)= ARESEATE 71719 SAHXAL pretest
speed 2.0 mm/s, test speed 1.0 mm/s, post-test speed 1.0
mm/s, distance 7.5 mm, time 5 s, trigger force 5 g2 &

& Speck ML(1984)2] WHell Fted A
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Table 2. Antimicrobia activity of Paeonia japonica extract
against various microorganisms

Table 3. Moisture contents and Hunter's color value of rice
flour and Paeonia japonica extract

Conc. Clear zone (mm) Item Rice flour Paeonia japonica extract
(Mg/disc) B. subtilis S aureus E. coli Moisture contents(%)  “32.32+0.87 2.53+0.06
1,000 85 b - Color L vaue 96.23+0.65 68.90+0.95
2,000 9 - 10 a value -0.28+0.04 3.04+0.61
3,000 10 85 1 b value 291+0.12 15.08+0.24
4,000 1 9 12 3
3 — MeantS.D.(n=3).
-2 No activity
_ + SEoME ZEolA O H2 d¢¥S Kt
. Zat 2 aF wastgnh olgh B ANEL FTHAL WH A7)
et = & §&37] SdliAe 1 HF-d wet g FEE
1. Hmer 2220 Fdd 7h ALgEolor @ Ao ArH
MzRLOkS HAZAIA EHF T 80% TSR FF, ¥
=3 As AR FEE 3Mste FE2E°] 1,000, 2,000, 2. HixloF =29 M7lSt M7|Ho| EREM
3,000, 4,000 pg/disc® FH=5 FHrfste] AFHEIn|YE 1) SEisat
el T4 Al B3 AT A3k Table 29 2t wzok F2Z o] Hrle Dl Ar|we fRE
2o ojkE FEE9| E coli¢} B. subtilis ol tielAe= o Taple 491 Bk Ao ARE WrlRo] SRElere
discoll AT s/t S7Hdrs 8BS Uehli=  3232+087%01%03, WizleF 2220 R3S 253%
inhibition zone2] =717} 718l 2,000 pg/disc &=l o]UTHTable 3). 2718 AxFY hxTo FEIFS

A Z4ZF 9, 10 mme] &#ES YER AR S aureusdl]
sl A= 3,000 pg/disc =04 85 mme &8-S 1}
ER QAT

Pak HS 5(2007)2 ZFefF MEhe FEE2 S mutans,
S aureus, C. albicans 52 F7AITFol tste] st A+t
S Uehitty Buskgth =3 Hwang JS 5(2000)
= Zef Meke FEEo] S aureusoll thake] 73k dht
g5 Yepdta sigloy B Aol AR olEhe
FEE9 AS S aueusol] Histd= &2 o]
AUt o= AR gulodl ofgk {84470l A
2 27| wiolgta Az olEd AL oY
3 e E3 JELR FE3] FHHS
UJ 5(2008)2] ATAHdAE & F Qed & F2F

e
X, e

Ho= dee FE2E59 Fveo] o 3t sh%
. Hwang JS 5(2000)% &3S St weks B

37.25%°]1 3 N2 FE2E HI7HEES 36.36~36.96%
2 gz 92ef FE25 JUE el fF<d A
o7} A BE oA 7] FEFE Bls] A7)
ol AojAaE =g WolAle Aol ey
ARl A7} Ik ol FEEY ol wWlg A
o Al 7F 2 ARVIZFERE §o40 27 YA ¢
of wizlok FZE HIUPL Av|He] R dF
X2 gt As & F Atk ol EvtE 2
(43.32~44.30%, Kim MY <} Chun SS 2008), U5
¥ 8-2H40.57~42.37%, Jun MK 5 2008), H-57}7(34.00~
35.60%, Bae YJo} Hong JS 2007), 1%1715(34.84~37.22%,
Yoon SJ 2007)%7}el W& RG] 7ol ztelz}
NATH= A2} FAREER. ol2dh A3FS Kim
BW 5(2005)¢] W&EH 71E H7is A7|He A<}
AR AES B

FUIO &'1-4

Table 4. Moisture contents of Qulgidduk prepared with Paeonia japonica extract during storage at 20T

Paeonia japonica

Storage time(day)

extract (%) 0 1 2 3 4 F-value
0 Y37.25+019™”  36.35+0.65" 36.17+0.65" 36.43+0.33*® 36.44+0.18" 1.15
_ 0.25 36.96+0.49" 36.52+0.35" 36.48+0.35" 36.58+0.19" 36.49+0.21° 0.61
Cc'::']giz(r;’) 0.50 36.85+0.80" 36.40+0.33" 36.45+0.33" 36.33+0.52*° 36.33+0.21" 0.46
0.75 36.41+0.64" 36.14+0.10" 36.05+0.10" 35.70+0.86"® 35.83+0.18" 0.63
1.00 36.36+0.64" 35.95+0.53" 35.97+0.53" 35.58+0.28° 35.62+0.81" 0.49
F-value 0.65 0.79 0.23 2.499 151

YMean+S.D.(n=9).

2A-B

ok

b= 4] 522 1512 ] A 25 A 42 (2000)

Means with different superscript in a column are significantly different(p<0.05) by the Duncan's multiple range test
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Table 5. Hunter's color value of SQulgidduk prepared with Paeonia japonica extract during storage a 20C

n X Qe
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Hunter Paeonia japonica

Storage period(day)

vaue extract (%) 0 1 2 3 4 F-value
0 89.14+1.11""  ¥87.37+083"7  *87.44+1.01"  *87.08+1.28" °86.24+1.65" 2.29
0.25 2233 82+0.98"®  "85.90+0.50" *85.67+0.62" *85.03+1.08"® °83.94+0.71° 10.05*
. 0.50 287.14+0.085° *83.66+1.33° v82.74+1.72° ®82.26+1.06"°  "81.96+0.39°¢ 7.39*
0.75 %86.33+0.82°  *8253+1.18°°  *82.08+0.60° P79.73+5.07° P80.18+0.18° 345
1.00 %83.33+0.65" *81.38+0.12° ®80.79+1.12° ®80.27+0.75° ®80.02+0.66° 9.43*
F-value 13.34** 17.09%** 18.07*** 323 18.44x**
0 2.0.98+0.05° 2.0.96+0.02% 2.0.99+0.02° *.1.01+0.03° P.1.05+0.03° 3.27
0.25 %0.63+0.07° 0.97+0.16° ?1.00+0.22° %0.97+0.16° ®1.05+0.17°¢ 2.10
0.50 P1.05+0.11° ®1.56+0.06° ®1.58+0.06° ®1.65+0.02° ®1.60+0.03° 29.67+*
a 0.75 P1.53+0.11° 22 26+0.22° 22 25+0.25" 22.23+0.16° 2,07+0.19° 7.50%*
1.00 °2.06+0.13" %2.63+0.13" *2,51+0.33" 22.63+0.08" *251+0.13"* 3.26
F-value 390.82+** 261.44*** 128.46%** 464,68 ** 304.44***
0 35.26+0.37° %5.36+0.25" 35,10+0.11° 35,33+0.39° 35.33+0.58° 0.23
0.25 ®7 81+0.49° %9.11+0.32° %9.17+0.46° %9.36+0.47° 39.24+0.45° 4.15
0.50 ®9.86+0.06° ®10.62+0.37° ®10.67+0.30° ®10.83+0.13° a10.70+0.20° 5.13
b
0.75 ?11.88+0.26° 12.87+12.61" ?12.61+0.95" ?12.64+0.54° al2.19+0.41° 1.23
1.00 ?13.34+0.41" ?13.84+0.70" ?13.47+0.16" ?13.83+0.88" al3.28+0.18" 0.48
F-value 225.65%** 115.94%** 95.60%** 108.74%** 140.29%**

YMeantSD.(n=5). * p<0.05, ** p<0.01, ***
22Means with different superscript in a row are significantly different(p<0.05) by the Duncan's multiple range test

3A-D

p<0.001

2) M

WA7LFo| MR FE2E0 HUIFS 2Este Az
gk wizbol Hrjwo] Me ZA A= Table 594 T
Aol ALgE B7Fe] ME= [=06.23, a=-0.28, b=+2.91
o|qar, Wzref FEEL ZAMoF MT= | =68.90, a
+3.04, b=+15.08°.% ©|3ltKTable 3). W=(L-vaue, light-
ness)+= 70| 89.14+1.112 7H& =3k A7} H]
;‘5]] L%)\‘O] 1/1-0 HH;G-OI: ZZ%,] 747]@”;0] _7}%}
freld o s 1Hasklal(p<0.05), A&7t rﬂrawb
H3lE JYERA itk ol U1y dirtRE AU
Jhee OH$} Choi YS(2008)¢] <1, -’~§]—7]——?4—§— 7))
Lee HG 5(2005)2] 9, MEH/TEE H713F Kim BW
5(2005)2] AT} 2L AgFo=z ﬂﬂf& FA=e] H7}t
go] T/ E HEE A4St B AT} fAEE A
Fol At

apt-2 A71ol Blsl agteo]l 2
7} 1% F7ktollA 2.06£0.130.2 7 }Xo
o] 0.98+0.14%Z 7} Hgfo O E HE %
oAl zto|7F vERY wiRter FSE9 @7}%*01 =7}
TrE agro] TS & JTh ooty doprkE
71 Jhee OHS} Choi YS(2008)2] A, dAU7t+
7Fek Yoon S)2007), %A7MEE 71 Son KH ¢}

ﬁ
Sy
)h
)
o
(o3

TE=E= 71?!‘

Means with different superscript in a column are significantly different(p<0.05) by the Duncan's multiple range test

Park DY (2007)2] ATolAE HA g H7lgo] 718
TE aptol 718t B AT fARE AFE UERY
Ak A7l WekA aghke F7Fske S BAA
9 H7RE 2ol oAl Afolrt A sttt

bat-2 A7FFol B3l bgto] w2 Wzef F2ES A
7FeE 1% H7bEolA 13.34+041% 7P =3%kaL UlRT
oA 526+0.37% 7H& ko ThE BE HulolA
oA zkol7F AATHP<0.05). Aa+wHE 71EF Oh
HE®} Hong JS(2008)°] A7, A7 #H7FgE Yoon SJ
(2007)8] A+, EAIVFFE FH71E Son KHEE Park DY
(2007)¢] AT, FSPHFE 71 Lee HG 5(2005)9
AT} e AokoF EAZO HUlgo| ZUESE
F7Vehe AES UebTh A7z wetA bk S
7Vehe AdS BAAT A0 2ok A Stk

JHBE A7ERe ulE) Lkl WAl agt¥ batel &

o Ao WMok 228 Wrhdel FUFS e
M71e] Lgke ROl agtsh bke /M Zlo 4
Zhgiet,

3) HAX =3
ek 2B Ul

=4 Ay= Table 637 2t}

g3 dr|He| d
7d 14 (hardness)2

e 2

e |
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Table 6. Texture profile anadysis parameter of Qulgidduk prepared with Paeonia japonica extract during storage at 20C

Texture | eeonia ‘ Storage time(day)
properties Japonlg(;))extracl 0 1 2 3 4 F-value
Hardness 0 9317.72¢128.01"" ©1011.33+109.73" 1523.74+284.76 “1577.3+172.63" *201840+163.74" 51.46***
)] 0.25 29990.76+66.55™7  "829.67+65.01° *1217.26+286.44° *1237.26+85.76° 1226.23+614.72° 34.79%**
0.50 €290.14+55.36"  "81550+101.30° *1197.38+67.58° 1205.42+366.79° *1218.33+624.33° 19.98***
0.75 ©28350+74.25"  756.50452.00° *1137.84+192.63° 1179.90+14519° °1172.93+626.26° 29.91***
1.00 284.24+458.09"  °747.98+2647°  *1111.30+159.77° 1143.38+178.94° 1147.00+619.11° 27.63***
F-value 0.50 7.55%* 2.98* 3.44* 9.67+*
Adhesiveness 0 ©.1532¢11.08° = *-7.25+12.98" 20.78+1.53"® 20.28+0.19" 20.07+0.12* 349
(9.9 0.25 ®.12.04+5.70"® 23.30+2.45" 20.06+0.36" %0.000.10"* 2050+0.36"  14.62%**
0.50 °.6.58+2.44" ®.3.80+2.26" ®.1.70+1.46° 2.0.8+0.60" 2051+0.34"  10.06%**
0.75 >.7.00+4.81"® 22.13+1.60° 21.12+1.05* 20.8+0.83" 20.33+0.33" 5.51**
1.00 b.372+1.28" 2.1.93+0.80° 2.1.56+0.69"° 20.98+1.16" 2.0.67+0.64" 6.65**
F-value 2.92 6.5 1.76 177 1.01
Springiness 0 ?1.00+0.22" %0.93+0.03" 30.94+0.02° %0.92+0.02" %0.90+0.02" 152
0.25 %0.99:+0.06" °0.89+0.03" P0.92+0.03" °0.86+0.03" °0.86+0.04" 8.06%**
0.50 *1.000.11% %0.92+0.05 %0.90+0.06" %0.90+0.06" °0.88+0.04" 2.19
0.75 %0.91+0.07" %0.95+0.03" %0.91+0.04" °0.89+0.03" °0.86+0.02" 264
1.00 %0.94+0.03" %0.92+0.07" %0.90+0.05 %0.90+0.06" °0.85+0.05" 1.56
F-value 1.26 0.75 112 184 1.03
Cohesiveness 0 %0.87+0.01" °0.63+0.03" °0.46+0.07" °0.44+0.05" 90.33+0.04"  100.72***
0.25 %0.86+0.02" °0.55+0.03° °0.42+0.09" 0.35+0.08"® %0.31+0.08"  53.64***
0.50 0.87+0.01" °0.54+0.05"°° °0.41+0.07* °0.40+0.11* %0.26+0.03"®  48.37%**
0.75 °0.84+0.02° °0.51+0.04°° °0.38+0.08" %0.29+0.07° %0.25:0.04"®  78.33¢**
1.00 %0.85+0.01"® °0.48+0.06° °0.39+0.05" %0.25+0.08° %0.20+0.02°  106.04***
F-value 4.92%* 5.98%* 1.18 4.84%* 349
Gumminess 0 P27561+109.19"  %625.07+33.84"  707.53+166.44" %697.65+103.35"  %668.95+49.11"  13.08***
0.25 P251.08+54.74"  %450.18+39.80° %523.75+222.33"° ®42973+96.62°C *382.12+114.70°  3.13*
0.50 P251.51+46.80"  ®43570+3585°C  %487.51+98.29°  497.75+229.26° *316.45+51.67°  3.54*
0.75 P236.43+57.85"  ¥384.40+4865° °439.59+161.98° ¥336.88+79.54°C *30310+11529°  2.76*
1.00 ®24323+50.33"  %358.78+48.82°  42523+5378° *28530+11253°  "239.27+79.44° 357+
F-value 0.24 24.83+** 2.78 7.09%** 11.22+*
Chewiness 0 P277.58+8354"  %580.25+14.96"  %667.16+158.80" 642.204+99.64"  %604.83+52.89"  12.03***
0.25 v246.84+4304"  411.28+42.79° °48367+221.50"° *367.31+79.18°¢ *331.08+107.38° 251
0.50 P250.13+45.38"  ®398.84+44.27° 439.46+109.87° 452.93+220.11°  *276.74+37.86° 2.62
0.75 P211.74+38.10"  %364.20+49.86B°  400.41+149.06° *291.67+70.45°C ¥262.83+10501°  3.22*
1.00 *027.12+4580"  ®330.22+454.05°  %381.20£31.07°  ™260.12+11545°  °206.19+76.65°  6.46**
F-value 1.08 19.81%** 3.00* 7.07%%* 11.25+*
YMean+SD.(n=15). * p<0.05, ** p<0.01, *** p<0.001
22Means with different superscript in a row are significantly different(p<0.05) by the Duncan's multiple range test
94 PMeans with different superscript in a column are significantly different(p<0.05) by the Duncan's multiple range test
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Changes of total bacteria count in Sulgidduk prepared
with Paeonia japonica extract during storage at 20C.
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Table 7. Consumer acceptance of Sulgidduk prepared with Paeonia japonica extract
Paeonia japonica extract(%)

0 0.25 0.50 0.75 1.00 F-value
Color Y6.6+0.52* 5.6+0.52° 5.5+0.52° 5.240.42° 4.7+0.48° 19.92+**
Flavor 5.4+0,53" 4.7+0.48° 4.8+0,63" 4,5+0.85 4.4+0.70° 362
Softness 5.3+0.53" 5.3+0.48* 5.5+0.50% 5.4+0.61% 5.240.42% 0.58
Overall acceptability 6.0+0.67 5.3+0.58 5.4+0.70° 4.9+057™ 4.7+0.67° 6.51%**

YMeantS.D.(n=20).* p<0.05, *** p<0.001
22°Means with different superscript in a row are significantly different(p<0.05) by the Duncan's multiple range test

Yoon SJ 2006), ¥E3 A7]H(Kim BW 5 2005)°4 & o] Z7VerE

=} (]
Azel Hrbgo] S7HETE LAET) 5%7%1 Yehdth= 7F YA w;bl it 0]*0*54 =2 7 1§+g Esau‘r(p<
ATAGetE FARRE AFS BT Lee KA(1999)= 0.05). &322l 7]Z % (overall acceptability)= thxTo]
goldE, wol, HulE, g2l 5 AYE8 s Zde T 6.0+0.672 714 =9ty wizIeE E=ZE HIIE S 47~
FAEe HrtEs 2Ed Ao AFERELYE Ay 5.4 F£Eo R Wzl 22Ho| ZIVLE 7FAadE A
Heb=d Hrhkdo]l tixgtol wlsl 2% HujAz|rt TS H Y THp<0.05).
2~4% AFE= Z 08 KIS A3t W] gk wzlor 22H0] Mriers Gt ArjHe] A=
HAE S48 ATS Lee YK(1995)2] A+E HA A A Ax= Table 83+ 2t}
& AH7kgE who] izl Hlste] HES] F2o] A Hpzbor gkal o]F, 2wl Azl 3o =& thxgtol
Aok si=dl o] A2 Al e Ry AZE< cn- Z¥7} 1.9+0.57, 2.0+0.47, 3.0+0.47, 4.3+0.67= 7} F9
namaldehydeol] 2|3t Z o2 H U3t} o]} Zo| & 31, WRoR EZEo| Hylgke] Z/}EE Go|How =
d4e 2 2AE JUE e FEES HUISH 4 7Vehe AEE Bt MR 755 AbE R wztef
F5 AXFRE A B AdEA} FAR s 2 FEEY HNE TS VE=T gaddla, &
= ZoE AlsdY. AAE AARAT) A= mztor Bule] Hrleko] Zr}at
TE EANE HAgE SRS oY AA s
5) ESHAL T B ZoF FE2E HUF Al diERTe] Hlshe] v
mztok 2EEo HrlgS gElgh Ar|He] AH|A 7] 7855 HolZl oy HE o) 7ZEE UERY
3% AL A= Table 73 2T} A(color)> o] Qomg @7]12, Az A 025~1% wWztek == 7}
6.6£0.52 £ 7P w4a, Wk FE2E H7S 47~ 7} 7% Aoz AyztET
5.6010m, tiERTRTE Wzter 225 HIUS o3
o7 gre 7S BAARE B oo 48 VNEEE B V. QoF
% THp<0.05). Fv(flavor)= thZET°] 54405302 714+
=L, WAl $E2E VTS 44~44010m, M 2 ATelres watere] FadAe dotir] $at]
9¥ FEEO INETE gadte AYFS BRIAN A paper discioll o3k S AL, Al AF
TRt B i o] & V|EEE R THp<0.05). 9] o]87Fs S AHEY] fst, MAeke] 80% ethanol
A=ne b XéE_(softness)b ) x7o] 55+053 02 7} = FZES 0, 025 05, 075 1% %7} HA 7k A
Sk, WizkelF 2EF HUlFS 52~55F, WEeF FEE 7188 Alzxste] 0, 1, 2, 3, 4% B¢k 2012 d-L7]0

Table 8. Characterigtic intensity rating of Sulgidduk prepared with Paeonia japonica extract
Paeonia japonica extract(%6)

0 0.25 0.50 0.75 1.00 F-value

Bakjakyak Flavor Y1.9+0.57*2 4.7+0.67° 4.9+057° 5.7+0.48° 6.3+0.44° 92,17+
Bitterness 3.0+0.47° 3.240.63° 34+0.71% 3.8+057° 45+0.71 9.18%**
After taste 4.3+0.67° 4.6+0.53" 4.8+0.66™° 5.0+0.67% 5.3+0.67° 3.23*

Off-flavor 2.0£0.47° 35+0.53° 3.6+0.65° 3.9+0.54° 4.1+0.88 17.92%**

DMean+SD.(n=20). * p<0.05, *** p<0.001
2%\eans with different superscript in a row are significantly different(p<0.05) by the Duncan's multiple range test
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