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SUMMARY

Prunus mume extract(PME) was prepared from Prunus mume fruits and
seeds by utilizing the circulated hot-water extractor with high pressure. PME
showed antimicrobial effects remarkably against the wide spectrum of
putrefactive and food spoilage microorganisms above 250 pg/ml of concentration.
Their thermal and pH stability were effective under the range of temperature(4
0C—120C) and pH(3-11). Prunus mume extracts seemed to be a natural
antimicrobial ideally with the view of their effectiveness and thermal & pH
stability. In the electron microscope experiment, their action mode suggested that
their hydrophillic components would perturb the fucntions of microbial cell
membranes synergistically. This result of cellular membrane permeability could be
identified in the experiment that o-nitrophenyl-fi-galactopyranoside(ONPG), the
artificial substrate of [i-galactosidase, was hydrolyzed in the presence of PME,
indicating that microbial membranes were perturbed. The isolation and
identification of antimicrobial substances in PME were carried out by using
column chromatography and NMR, which proved to be isoeugenol, nomilin and [
-sitosterol, respectively. The acute oral LDsy of PME for rats was 7,500 mg/kg
with 95% confidence limits. Patch application to the intact and abraded skin of
rabbits led to mild to moderate erythema and no or mild edema. In order to
prepare the basic data for the development of natural food preservative to
prevent food spoilage by contaminated microorganisms, the effects of Prunus
mume extract on the freshness maintainance of such agricultural and marine
produce as potatoes, green peppers, brackens, tomatoes, mandarine oranges, beef,
pork, cuttlefish and anchovy were investigated. The inhibitory ratio of PME on
the germination of potatoes treated in the concentration of less than 2,000 pg/mé
was increased up to 94%. Most of foodstuffs treated in the 100~1,000 xg/ml of
PME solution showed to maintain their freshness for longer storage period and to
decrease to less number of contaminated microorganisms than the control.

The antioxidant properties of methanolic extracts from the fruit of Prunus
mume were determined in chicken breast meat systems. When P. mume extract

(PM) was added to chickenbreast meat, 2-thiobarbituric acid-reactive substances
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(TBARS) value at Day 3 was decreased by about 45% of the control. PM did
not affect color of chicken meat compared to the control. The amounts of volatile
aldehydes and hydrocarbons were significantly decreased by the addition of PM.
Especially, hexanal was the most predominant volatile compound in the control
taking up almost more than 50% of the total volatiles, and PM reduced the
amount into 26% of the control meat at 3 days.

The antioxidant properties of methanolic extracts (PML) from the fruit of
Prunus mume after liquor manufacturing were also determined in a chicken
breast meat system. When PML was added to chicken breast meat,
2-thiobarbituric acid-reactive substances (TBARS) value at day 3 was decreased
by about 25% compared to control meat without PML. PML did not significantly
affect the color of chicken meat compared to the control. The amounts of volatile
aldehydes and hydrocarbons were decreased by the addition of PML. Hexanal
was the predominant volatile compound in the control, accounting for the
majority of total volatiles; PML reduced the amount of hexanal to 81% of that in
the control meat at 3 days.

Drying and extraction conditions of Prunus mume were established to make
ingredients for foods. Doenjang, kochujang, and bread were made to evaluate
the effect of Prunus mume. The weight of Prunus mume was reduced to 85%
by freeze drying. L(lightness), a(redness) and b(yellowness) were increased
when dried Prunus mume was ground. Moisture content of Prunus mume was
abruptly reduced by air drying at 90C for 4 hours and 80C for 7 hours. Baesd
on the color of dried powder of Prunus mume, freeze drying was more desirable
than air drying to make ingredients for foods. Sliced Prunus mume was more
efficient than whole fruit in extracting juice, and same proportion of water and
ethanol was suitable for extracing solvent.

Doenjang and kochujang added with powder and extract of Prunus mume
showed a lower pH and higher total acidity than control. Doenjang added with
powder and extract of Prunus mume showed a lower yeast and mold than
control by 4 weeks, but kochujang added with powder and extract of Prunus
mume maintained a similar microbial load. Methanol extracts of doenjang and

kochujang added with powder and extract of Prunus mume showed a higher free
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radical scavenging activity by initial stage of fermentation. The weight of bread
added with powder and extract of Prunus mume was similar to control, but
volume was reduced to 66% at sample added with 2.0% extract of Prunus mume
. Lightness of bread was reduced, and yellowness was increased by addition of
powder and extract of Prunus mume.

We assess consumer preference and demand for Prunus mume products in
order to establish marketing strategies. For the purpose, we conduct first Focus
Group Interview and then interview 400 households with survey questionaire,
which dwell in Seoul and other cities near by that. The questionaire include
questions about frequency, places and reasons of purchasing the products, and
their evaluation on the products and willingness to purchase hypothetical
products, and the demographic characteristics as well. Using data obtained from
the survey, we conduct econometric work such as ordered probit analysis and
conjoint analysis.

Eighty—nine percent of the respondents had an experience to purchase Prunus
mume products, but respondents which frequently purchase the products only
amounts to 15%. Most respondents answered to prefer beverage and alcohol
products among Prunus mume products and choose them because of their taste
and flavor. Most of them who did not purchase the products appeared to be
unsatisfied with the quality or taste of the products and have a difficulty in
purchasing them when they want. The product attribute which consumers
consider to be the most important in purchasing the products was found to be
Prunus mume content. The hypothetical product which most consumer have a
willingness to purchase were soybean paste, vinegar, yogurt products and powder
for fry.

Based on the estimation result for ordered probit model, the factors which
affect the probability of purchasing the products appeared to be different
depending on whether households bought raw Prunus mume or not. For
households buying Prunus mume, household income, the number of household,
consumer knowledge on the functional effect of Prunus mume appeared to be
significant factors, while for households not buying them, household income, the

age of household wives, the consumer knowledge and marketing-related variables
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appeared to be significant. Household income and consumer knowledge appeared
to positively affect the possibility of purchasing the products, while the age of
household wives and the number of household member negatively affect that.
Among marketing-related variables, developing various products and using
domestically produced Prunus mume appear to significantly increase the
possibility of purchasing the products.

In the conjoint analysis, preferences for the products’ price, the country of
origin and content of raw Prunus mume, and method of using raw Prunus mume
as materials were tested. The estimation result of Part-Worth utilities indicates
that consumers put highest relative importance on the country of origin, and to a
lesser degree, price.

For increasing the consumption of Prunus mume products, strategies are
recommended as follows First, the markets for Prunus mume products need to
segment by the level of household income and ages of consumers. The target
consumer groups appear to be consumers who are aged from 30 to 49 years and
earn 4 million won per month. Second, as a product mix strategy, it is necessary
to develop and market various products with  domestically and
environmental—friendly produced raw Prunus mume. Third, it is important to
improve the productivity and quality of raw Prunus mume, for example, by the
introduction of a post-harvest technology. Fourth, as consumer are very
concerned about the price of the products, a skimming price strategy would be
better as new products launch into markets. Finally, it is necessary to inform
consumer of the benefit of Prunus mume products by exhibitions, conferences

and other cultural activities.
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5890 Series )= FA3}%

Table 1-1. GC operating condition for the analysis of organic acid methyl esters

Items Conditions
GC model Hewlett—-Packard 5890 Series II
GC column Supelcowax 10 fused silica capillary

Carrier gas
Oven temperature
Detector

Injection size

(0.25 mm id x 30 m, 0.25 um ; Supelco)
N2 1.0 cc/min (Split ratio = 30:1)

230 T isothermal

Flame ionization detector (FID)

1.0 pg

R
R

100 me flaskell 0.5N NaOH-MeOH 3.5 ml&

SFAZIEA 1083 TR ARS 14%

#olal 2g . n-Heptane 3 m=S 7}38fo] 3%

b Fola A3 F FEgaae] YWEES FddFe &7l THSF 10 mlet NaCl
Z3gd 2 mE 7}k S petroleum ether 20 m(E 23] WE FZ3¢r).

Petroleum ether -

GC #A4 %72 Table 1-2¢F #Zt}.

Na;SOs= GFA1 7 o5
1% 5 petroleum ether 1méel] =91 t}&
GCell ozl welsl 2 A ke
peak WA o H| &= AAtsto] zF A Wake] x4

o] ¥}l
1lugE CGell FYsate]

SEES:

Wl

methyl ester&

Hl S

Fagch.

3 FHAE e 2 w4

IR B mfAdFEE 10g9 T/ 0mE 718te] &A%t diethyl
ether 50mE 7Fsto] 250me o ol i 2A1%F [ FE3 U5 etherg s Rof
FESdUEFoR GFA7| 30TAA 7t sFete] 248 AlaE AR&stltt
FEE WA AES Table 1-37% & 2o B, 74 d® el

ato] =ttt

& mass spectrumd H| L
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Table 1-2. GC operating condition for the analysis of fatty acid methyl esters

Items Conditions
CG column Supelcowax 10 fused silica capillary
(0.25 mm id x 30 m, 0.25 mm ; Supelco)

Carrier gas N2 1.0 cc/min (Split ratio = 30:1)
Oven temperature 230 C isothermal
Detector Flame ionization detector (FID)
Injection size 1.0 pg
GC model Hewlett-Packard 5890 Series 1II

Table 1-3. GC/MS operating condition for the analysis of volatile components

Items Conditions
Instrument HP 5970 B GC/MS
Column INNOWAX(60m x 0.25mm(I.D) x 0.32um)
Temperature 50 ~ 220C (2C /min)
Electron voltae 70eV
Flow rate 0.6m¢/min
Gas He

1 & X+ potato dextrose agar, A< brain
heart infusion agar, tryptic soy agars 2| AR u]x]ol] Algu]Fslo] 4T HstA
A AFE-sk T
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= (XujA| : Epon 812, A 3}#] : dodecenyl succioanhydride<DDSA> - nadic methyl
anhydride<NMA>, 7}44 : tridimethyl aminomethyl phenol<DMP>-30)3} acetone
ste] E@UE 37, 55, 7:3 B 100% EponE 22 77k 14704 Al atel EujA
2%, ¥xvjE A5+ 37C Electron Microscope(EM) ovenol A 12417, 45C EM
ovenol A 12A17F 60C EM ovenolAd 48A1%F, & 72A17F 453t LKB-VE
ultramicrotome 22 05um~0.2mm F712 Semithin sectiong A Z3E 5 toluidine
blue?z T3t AM¥E A EE thA], Ultrathin section(60mm ~90mm) o = 1H4 3k
U, dednd oz a2 gidies s w4 FoldA 24-HS A
Z+ato] copper grid(200mesh)oll F2HA 71t 1% uranyle acetate®} lead citrateS
AbE-3le] double staino @ FAMEa FHAAHE A (Hitachi H-600Transmission
Electon Microscope : TEM)S. 2 773kl t}, o] wl, 250pg/mle] s=& 3143 ujd
FE=EH A dAMEE, WAFE=8dd AestA] & EHZI:rL T+ A Al 32
oF 1 JHWstE wlaste], mjAFEE 8] FATFFY] MEEA B AT

sho] M= FFE TR 1 P AES FAEATH

(2) Scanning electron microscope(SEM)el| 2|3t n| A E A X ejol W3l Az

2 FEEo] A= AEFe vA= FFS OLO]'Eﬂ 18ke] SEMel <3t

MAFEEA A5 MAE Axe] FestE

=w FATS dEzTet @A, 250 pg/mes=e] vl

Fraser base brothol| Al 36~48A] &t kst o, ul¢

of &% % 5000 rpmelAl 10&3F 42t ”?:L'Eo‘"—';]

neutral buffered para-formaldehyde(NBP)E 7}ste] thA] dAlEe st & s =

2t A 23] MAHsATE o7]d 1 me] NBPE UTHAl 7h8te] 4Tl A 484 1HE <t
T A 713 0.015 M phospate buffer solution(PBS, pH 7.2)& 1 mi7}stx &3}

A 23 AHF F B dER Jgste] gasta dA AxVIE Axd & dx

T¢} A mAEAETY HeHIFE AEFH

=]

1) f-Galactosidase (fi-D-galactoside glalctohydrolase : EC 3.2.1.23)2] A %
A FEEo] AxTd v s dof BY] fste] MEE A @
uj] Al = E A Collectotrichum fragariae @] f-galactosidase& AgA] o] A k5

ET%%
=718 ARE AHRIJY. Collectotrichum fragariae’} [i-galactosidase & A8 S
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el E AEE  isopropyl-fi-D-thiogalactoside(IPTG)¢F  X-gal(5-bro-mo-4-
chloro-3-indolyl-fi-D-galactoside) & &3t wlR|A &3t A ). Collectotrichum
fragariaeES G AR A HFTE 30CoAA 12A413F w3t & M9 medium S = &
7 F3 600 nmoll A e F3F%E7F 05~0.70] HEE wgd v, 0Tl WA|ste 4
FE AT wig 15 meel & F9o F8& [100 mM  sodium
phosphate buffer (pH 7.0), 10 mM KCI, 1 mM MgSO,s - 7H.O, 50 mM [
-mercaptoethanol 1& 7}8lx, HF F=7F 3%7F H=E 442 S/, toluene, "2
FEEe Aed 28 %2 A5 BEs AHUE Agsta, 103 AA EE50 F23U
). toluene AAE 98] 37CAA 40837F WAt 28CE %A 583 ¢ HX 3
% 0.6 mt ONPG(o-nitrophenyl-f-D-galactopyranoside, 4mg/ml)-5- 7}38}
8TelAl 18417+ F<k WA sttt IM NaxCOs 15 mE 7hate] w&-& AFAA 7|,
A EEsta A FHEE 420 nmoll A S5
O % 3}l toluenes HolF A%E 1002% 3te] widFEE o] AxETte]

F2 Hwstg

2
N
32 o
fd
[\

o
o|\

=)
rr
O& o

v g d =4 28 2 A
grrHo] gHd mjdFEEZ2HE I FAAEAS column chromatography =
o] &3le] =434 #8]35FaL, Nuclear magnetic resonance (NMR) Spectrophtometer
2 Fast atomic bombardment (FAB) =% 7]l 9|5t FHSAEA 3sttxE
&3 2ol 8 - 54U &, syrup A WAFEE 100 g& F2elA wE
< 300 ml= 3 3] FE8 HEE FEES ¢ .o FEES FTHT 300 mlol
z

HE3 3 ethyl ether, ethyl acetate, n-butanol =42 z}z} 3 A Eu) - %3}
5

32
BT

2}
o] ethyl ether ¥ ¥ &, ethyl acetate ¥+ 8%E, n-butanol +IES LAY ethyl
ether ¥ 38 & silica gel(70-230 mesh, Merck) column chromatography (petrcleum
ether/ ethylacetate=99:1->80:20, gradient)sle] 4 709 A& E(FE1'"FE4)S L3t}
25 B3 T FAHo] d= A2FE FE3S Sephadex LH 202 A& 3lcolumn
chromatography (CHCI3/MeOH=30:70)3}>d Compound AE +3& 3}t Ethyl
acetate Y ES silica gel (70-230 mesh, Merck) column chromatography
(CHCI3/MeOH=98:2 ->70:30, gradient)sto] 4 7] 42 &(FAI-FA4)S ATt &
g8 23 = gyrdo] 9de 4AE3F FA3S Sephadex LH 20& AFE3F column
chromatography (CHCI3/MeOH=10:90)3}¢] Compound BE g3} t}. n-butanol

3 &S silica gel (70-230 mesh, Merck) column chromatography (n-butanol/
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ethyl acetate=99;1->80;20, gradient)ste] 3 7§29l A2¥E(FB1I'FB3)S 4t} &I &
Compound A, B % C¢ Fx&41S 13l H 2 C NMR ~2HEHS HA2A 5

sttt 71712 Bruker DRX500 (500 MHz)E AH-3td v TMS(full nanl)E 7]
o] Aisls AFEA ol EAHF FH o wiy= i

sagel olsf, AgpHon Hgwel B

FEAR g B 7

I

3
w AP AHSE =2 ICRA vk (¢, 20£2g)5 AHEskith. A=
TH)e (F)MES npolof Fefoboll M Flslte] 2E(2042T), F5(55+2%)
2 et (light @ 08 : 00 ~19 : 00, Lux @ 180~250)°] A= sEAHP A o

A AgAN F APl ol gARIL, AR R SFE HPAE AF QL olnd

gl

2 A A= New Zealand white rabbit($,3~471€9%, 25~35 kg, N=6)& A}

Sotsirh. AdEee (WEa wholo] FeEotellA F]iste] =k (2042 T), w5

(55+2%) 2 ek (light : 08 : 00~19 : 00, Lux : 180 ~ 250)0] = HE &5
Ao AdFAZr HEA7 F Ao o] &35, Als ¥ 55 AdAE AF H
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Table 1-5. The evaluation of primary irritating index on skin

AE(PI) Ap=
0 F2= (none irritating)
<2 A A= (mildly irritating)
2~5 oFsl 2= (moderately irritating)
>5 73 A= (severly irritating)

* PII : 27|A=A4 (Primary Irritating Index, Sum of mean/8)

Nt

MEREAY s 5 e Aujsts aAbg, 15, J4&F 59 AiLFot
vy, 7 50 Rd{FE FAs FREFR AHElY] EeEs AASAL 5T ~
10ColA WHstdA dAAER o] &stdnt. 79 Af, 4% QA8 &
Hq AA4sta, PME A2+ 45, PME 100 pg/m¢, 250 pg/ml, 500 ug/mé
1,000 pg/me &He A 5 & ~ 10 &3F HAAAA E71& AAT & FsAN F
Zy thxF¢F 37 polyethylene film XE# o] Wol WE3 10C~15T, HE
55%~75% <1 AWelA dA7|7F BastdA o 2 edd FAdFE 453
obge], Ay Aol FE AAE FYsA IV EAEHAAY HEEHE
AL AAST 50 AW 2 Fow o] flwe PME &ald] 10~20 2 £t
AsRAet7t AWA F2olA FAAA ddd 22 715 i v, dixTs
Lo FoldAel wol thxTok A T fFEol AFrEE EHA 60 A3t
Fotia ol s oo w HESGL

e X

N
=

>4 -
1

rlo

mEn&u:Q,—ﬁl-

2

A AFuLA Y =g A A 2 oA LY] UHSs PME %
100 pg/me, 250 pg/me, 500 pg/me 2 1,000 pg/mb &NNA 4 F3F AAALST T
PMEE AH#3tA 22 gz sAldl, zZ+7t dx9 polyethylene film ]2
plastic Akel EAsto] Wede BaAsATrE, Agd@Antet Ado], 10T W9
2 fAAEE AAdd Rygsus odd T E SASAT FAkE AEYsR
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4L PARY) SAsel, FAF WAE
WAE Wz $IAZ F AFE FHA ZTCAN 20 AT Sk vjatel, WA
of e AT FT4E FAch ol PMES A7k @e BT dE
= FU WHoR wAMAY WEstel AT FE5E TG

Table 1-6. Composition of deoxycholate medium for incubating microorganisms

contaminated to food products

Component Content (g)
Peptone 10
Lacttic acid 10
Sodium chloride 5
Sodium deoxychlolate 1
Ferroammonium citrate 2
Potassium monophosphate 2
Neutral red 0.033
Agar 15
distilled H2O to 1 liter

grigRrozA Fo¥ 982 T Ao ArdE AFEERY F4S B

pud

N o

gt A3= Table 1-7% %t} = citric acid 0.47mg%, malic acid 0.43mg%, oxalic
acid 0.25mg% o2 oiF-&S Ak @ Norio 52 vl didk §714 4
ol /] AlAAl @9l we} ¢k7re] ol o1} citric acid®} malic acid’t 7+
=7 Yetytia ®mausgch & 9 T WA FolA A" F8 714k
tartaric acid, succinic acid, malic acid, citric acid $1.©.™, malic acid®} citric acidE

T ol AA F71] WRES AAWThn g, ot B A o A7

e
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At} fAbeHe

Table 1-7. The amount of organic acids in PME.
(Uint : mg%)

Organic acids Contents Organic acids Contents

Oxalic acid 0.25 Malic acid 0.43

Fumaric acid 0.06 Citric acid 0.47

Succinic acid ND Total 1.21
2) A4k

WA FEE9 AW 242 Table 1-87 2o &, 2AWHY AWAS F 4%
S Felstd o, 1 ZAL linolenic acid 342% %= 7F4 =1, 1 thS2 linoleic

acid 1.99%, palmitic acid ¢ ZAlo] 069% = w2 whHo] FQ LB ¥3l x|uakel
linoleic acid®] =42 1.99% = Yelyktt o] 3st A3+ Hirokazy Sl <

d AYAEY FR B

Table 1-8. The Composition of fatty acids in PME.

(Unit : %)
Fatty acid Composition Fatty acid Composition
Palmitic acid(16:0) 0.69 Linoleic acid(18:2) 1.99
Oleic acid(18:1) 0.30 Linolenic acid(18:3) 3.42

Total 6.40

3) 3HAd i
ujd o] s RS GC/MSD(Gas chromatography/Mass spectrophotometeric

densitometer) 2 413} total ion chromatogram< Fig. 1-13 Z1, 2a 9 24 A&
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£ mass spectrum library(Wiley138)¢t T+ &7 o EXdatas v, &2l3s}o]

Table 1—901] YEFW 1= Hl, phenol® 8%, acidf 5%, aldehyde® 6% % alcohol#
2T 2 F 21%9 3HA Aol FA4HA Okazaki 52 o8 7FA A &9 gt
AE AN A3 ARAES Bol e Aol o] Edvhal B ausiilon,
Lueck = 2%, o9&, sbd% 52 F7|F 23387 93819 benzoic acidE Al Al 4
o2 de A8t B skt Table 1-991 49+ #Zo] Benzoic acid Peak area
%7t 17.8% = HlwA =3, w3 gFAdo] 9l Ao = adH 7 acetic acid(8.3%), p
-coumaric acid(13.1%) s°] Wo] gfFHo] ez mid FE=L o] F&
Ao 2 AZEY Davidson 52 1860W =HE FdAEZA R A& % o]-2 phenol #
shete ol 2ol o ®asklv. wAd e A AElA phenoli =] 8F
o] stf o] qa, 3 dTF Aol Y= 5-hydroxymethyl furfural(32.3%),
furfural(8.3%), 3-methyl-2, 3-furandione(2.3%) %<l furanf 3}gEo] oz
A vt =SR2 AZAHEY. Aspergillus sp.U T FAL Adsle= Aow
42 2 eugenolS 026% = Bl A AL ko] {0 9T,

infusion agar plate’dol]l #HF3le] ol TFo| W3t MAFEE IJAAS HED
A= Fig. 1-2 % Fig. 1-33% 2tk &, 23555 250 pe/ml o]/ sk XA
2] 3 paper disk == T F2o] JA|FH clear zones FATOEZH ujA

FER FRYS Fos) #3F 5 AU WUFEFES GramPA T, Grams
AE, wEel R AR 5 WA gole) AR dste] Fid AKANBS 0

A =
extract)9] ¥ HE =AHs7] Yste] FAIFFQ Bacillus cereus 2 Fusarium sp.
£ brain heart infusion agar’tol] HE3ste] S AES ZI3+= Fig. 1-49 &
ot &, WARNFEZE T3 Gram$FA T Bacillus cereuse 150 pg/ml, Fusarium
sp.9] A% 500 pg/ml °1de FEE HF, A 2% paper diskFelol= e 4 9]
AA = o] clear zones FAAFOZAN, vAES] FiHol wef thi FrHe] Aol
Hetrl= sty AN = ARG HEFEE0 FEete TR I

EE
) O =] [ele] 5 =
& &frshal YEe FAd AU

e
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Table 1-9. Volatile components identified from Prunus mume extract

a)

o Components areat )
1 5-Methyl-2(3H)-furanone 0.09
2 acetic acid 8.32
3 Fur fural 1.99
4 Benzaldehyde 0.23
5 5-Methyl furfural 0.72
6 3—methyl-2,3-furandione 2.32
7 Benzyl alcohol 3.52
8 1-(1H-pyrrol-2-y1)-Ethanone 0.16
9 1-(2-furyl)-2-Hydroxyethanone 2.89
10 1H-Pyrrole—2-caeboxaldehyde 0.26
11 1,5-Heptadiene-3,4-diol 0.24
12 Eugenol 0.26
13 3-Ethyl phenol 0.11
14 2,6-Dimethoxy phenol 0.12
15 3,5-Dimethoxy—2-methyl-4H-pyran—4-one 0.43
16 4-0xo Pentanoic acid 1.04
17 p—Coumaric acid 13.15
18 Benzoic acid 17.81
19 5-Hydroxymethyl furfural 32.38
20 Vanillin 0.57
21 Benzene acetic acid 0.97

¥ . Numbers referred to Fig. 1-1.

1-5 ¥ Fig. 1-67 2t} &, 4y Ag 2ol, uj
AFEE 95 1008 A & o] §9E5 100CHA dBATHE dAe e &
KmMMbpwwmmﬁ}ﬂﬂHPll@%l%CﬂHB%%%O?? | A= w2

2]
WHFEE gL Lol

ES
thete] sl A =ddE & %?ii‘r. O}Eﬂi, WedFEs I Ee] pH

it
o
lo
_?1_5
4
o
o,
N
lo
T
ot
N
)
r\r
Hu
i
o
s L
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Fig. 1-1. Total ion chromatogram of volatile components isolated from PME.
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Fig. 1-2. Inhibitory effect of PME on the growth of microorganisms

A : Bacillus cereus B : Ecsherichia. coli
C : Fusarium sp. D : Candida albicans
a : Control b : 100 pg/mé c : 250 pg/ml d : 500 pg/ml of PME
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Fig. 1-3. Inhibitory effect of PME on the growth of microorganisms.

A @ Staphylococcus B : Salmonella choleraeuis
C : Aspergillus flavus D : Saccharomyces cerevisiae

a : Control b : 100 pg/mé c¢ : 250 wug/ml d : 500 pg/mé of PME
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Fig. 1-4. Growth curve of Bacillus cereus(Left) and Fusarium sp.(Right) on the
brain heart infusion agar added with different concentration of Prunus mume
seed extract to the paper disk.

1. Control, 2. 150 pg/m¢ 3. 300 pg/mé 4. 500 pg/mé 5. 1000 pg/mé

Fig. 1-5. Thermal stability of PME on the growth inhibition of Krebsiella
pneumonia

1) not heat-treated 2) 5 min-treated 3) 10 min-treated

4) 20 min-treated  5) 30 min-treated at 100C to PME.
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Fig. 1-6. pH stability of on the growth inhibition of Krebsiella pneumonia.
1) pH 30, 2) pH 5.0, 3) pH 7.0, 4) pH 9.0, 5 pH 11.0

gt FAETO Ug wjAFEE ASAE 34
Bacillus subtilis & Escherichia coliol o) 3%+ 345:%’—.‘1:_9] gt EdE dolrry] ¢
3lo], FA|TFFZ tryptic soy brothel HZ

=3}
o, o WFd 0.1 mE A FE9 H"‘z%%

=)
(o
_E
O
w
a1
(@]
(\]
N
>
)
offt
2
j=s)
==
o2
o

A A EZ 1 me¥ plate count agarol] =

o colony? & =743t} Fig. 1-7 2 Fig. 1-8 ]/\1 B vle} ol B. subtilis
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Fig. 1-7. Growth curve of Bacillus subtilis on the concentration of PME
added to tryptic soy broth
O—O : Control, @—@ : 100 pg/m¢, [1—[1 : 250 pg/mé
BN : 500 pg/ml, V—WVW : 1,000 pg/ml of PME

10

log (FU

Nd OO
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Fig. 1-8. Growth curve of Escherchia coli on the concentration of PME
added to tryptic soy broth
O—O : Control, @—@ : 100 pg/mé, [1—[7J : 250 pg/mé
H—HN : 500 yg/ml, V—WV : 1,000 pg/ml of PME
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Fig. 1-9. Inhibitory effect of PME fractions on the growth of Collectotrichum

fragariae.

A : Control B : PME

C : Hydrophobic fraction D : Hydrophilic fraction of PME
S

= 5

8 a

S s

=,

Z
o

o 12 249 36 48 80
Cult ivat ion time (hrs)

Fig. 1-10. The effect of PME fractions on the growth of Collectotrichum
fragariae.

The cells were cultivated in the nutrient broth(O) containing 0.1% of hydrophilic
fraction(@), hyfrophobic fraction(&) and total fraction () of PME, respectively.
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2) A FE=ol oluA AAHAL BaACl A= IF
Al

WA FEEHTE Al A R AEAEY] Aso] A JAdETE ARERE E
2 mAdFEE FadgdEdoel nAlE XYY gade a484S A 7]
gk AQ7ME dolrR 7] ffato], o A A Aol st HIEA] Ehg Ao B A
ouAEEEe JUe 4Y BT MAFFEE, A4 28, 254 28e 7
Zb @RS sEE gEste] MUk & aAgA S SA4sAT g2 e olE
EA4S VA &, AR 2484 S YEUE AS AREstd e a4 84
o MAe FFE hxTol 3 Z+ aaws £ HER ZAse 2AEIAY
Table 1-10°1A HE  dvlel Zo], HAE oyAtAL FAd EhF
glucose-6-phosphate dehydrogenase?] @42 mjdEFEE9 FA$ JF5%E 0.01%
o 0.1%°1A4 10~15%9 EASAd Asjaass vepugla, saddo] Zd 4
LYo A ool dv EAaEA AEH26~30%)7F dFE oM, Aeid EEe
Mo E4agdd AfadE BolA et
Table 1-10. The effect of PME fractions on various metabolic enzymes.
Conc. Glucose-6~ Succinate Malate .
(%) phosphate dehydrogenase dehydrogenase Hexokinase
dehydrogenase
None 100 100 100 100
Total 0.01 90 94 96 80
PME 0.1 85 90 92 75
Hydrophilic ~ 0.01 74 80 87 65
fraction 0.1 70 76 7 60
Hydrophobic  0.01 100 99 97 96
fraction 0.1 98 97 96 95

*Enzymatic activities were represented as percentage assuming the control as 100.

h=]
=

flo
=]
Y

Succinate dehydrogenase & 4%4 1HE5F55 A7y 25, WEdEFF

o] FHFFE7F 0.01%%F 0.1%14 6~10%9] 484 Aslaits UrEhH SO fe
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ool g, A BIHMTAAE A2 87% B T71%9 ZagA s
13~23%9] &428A Afays B, 254 BoMes 2484 AFans w
o] x| ¢kttt 18]}, hexokinase& A9 7

0190 A ozl Hlste] z+zt 80%¢9F 75% = e, BAg/d ol

o] x| ¢okt}. malate dehydrogenases
e

PME®] m|AEA2 AE)5Ad0l nA= das Aet7] flate] = d 3] =5y
TY EE TEEAY, AAdUEgw AEFedd BaFd E coli, Salmonella
choleraesuis, Bacillus subtilis, Aspergillus flavus, Listeria monocytogenes L
Pseudomonas aeruginosa @75 FATTZ ALE3AT 250 pg/mle] PMES o=
A g FAAE 2 TAE AeshA] F2 dxTo A AAAEHAGANER A4
sty TEM % SEMo = &gt A3+ Fig. 1-11, Fig. 1-12 ¥ Fig. 1-13¥ Zt}
Fig. 1-11 % Fig. 112614 H= npe} o] TEMeO| 98k A5 &9 43, PMEE 99
A MAAE FAAE R FA= A EZE Vo] I FH o Axue] Vo] A
He As d%a B3 AlZ WG EC] dHALFR FEH ] AL AFo] oAlEA e

AR st AE-Eo] ¥l ghost® Bl o] AME A

2, Fig. 1-13¢ll4 M= whe} o] SEMol 9& A

A= PMEA 2 wA= A7F Al e e s2)2 Qlete] Alx

dEe] Wty FEle A BAgo] HE AT ol e gk 7] ztel| o] Ax2 m A&l
=

>

b
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Fig. 1-11. Transmission electron micrograms of Escherchia coli(Top),

Salmonella choleraesuis(Middle) and Bacillus subtilis(Bottom) not-treated

(A : Control) and treated with PME(B : 250 pg/ml).
(Magnification : x 17,000)
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Fig. 1-12. Transmission electron micrograms of the conidiospore of
Aspergillus flavus not-treated(A: Control) and treated with PME
(B:250 pg/ml). (Magnification: x 25,000)

Fig. 1-13. Scaning electron micrographs of Listeria monocytogenes(Top)
and Pseudomonas aeruginosa(Bottom) not-treated(A: Control) and treated
with PME(B:250 gg/mf). (Magnification: x 10,000)
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W) WA FEEA 7 A=Y AlEed wX= 9

AFEEo] Axel wAE FEFS AHHE7] st WA membrane
perturbation A5 W, AEWe] £A8= [-galactosidase”} A E F-=Z EH|EHE=
7Fe] o H= FASIG T B A E 2 AT F7) galactosidaseE A4S EVHES #9213}
= Aol A Aygzxpelt. wEtA A2 Collectorichum  fragariae”} [
-galactosidase® AAS=7FE A3ty 98k IPTGUIsoproyl-fi-D-Thio-
galactopyranoside) 9t X-gals 7Fsto]l & wfA|oll A wj¢fate] o5 &<ls} v (Fig.

1-14). WA FEE o] M9 perturbationel F&S v =715 A7) Y& AXE

e

93k % ONPG(O-Nitrophenyl-fi-D-galactopyranoside) ¢t Al EZglof] ZFH S,
AFFEE, 254 9 A5 2885 7Isto F9th.  [i-galactosidase
AR EHe| X-gal (5-bromo-

A F o A5 MEolE AT

toluene, "4
AAE=7tE 47l 98] glucose HA
4-chloro-3-indolyl-fi-D-galatoside) & 1% &=

skt 24/ 7ke] A #E = colony®] MZS 130 EH fi-galactoside®] =R o

5 A

Fig. 1-14. Confirmation of testing microorganism, Collectorichum fragariae,

showing [} —galactosidase activity.
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=438}t &= &4 [i-galactosidase= AW EAE R v FEEo] AE
gol @S FA Feud, FHFE 7Fslel & negative WE
-galactosidase®] A4S YEPNA Fomn o]¢h= whtE AL ubo] S Fo] A
ulo] £A4+S Whol  [i-galactisidase’} AE o2 f-3o] W, toluenes
positive tZT oA A H a4 FAdo] AEE Aoy, Fig. 1-159] e Hf9} o]
THTE 7l dEzToA Y Fe 022 kil toluenes 7Fsle] & UETS 1002
= 69 &Aool A=H A

o

b

ol

o, hEEFET AT 72%

R
o}
|
\

100

80 |

40 +

20

Al s I ¢ I o I g |

Re lat ive activity of B~ Galactos idase

)

Fig. 1-15. The effect of PME on the membrane perturbation of Collectorichum
fragariae. The cells were treated with the reagents including toluene(A),
distilled water(B), PME(0.1%, C), hydrophilic(0.1%, D) and hydrophobic(0.1%, E)

fractions of PME in the media containing ONPG as substrate for [i-galactosidase.

WAFEEY 254 B2 8% #FAS deed HEhd, A5 e

S 1ol 110%°] &7do] #S5H AT} o9
3L toluene Etl AXES ¢ EAA7IE AoR
deE . ol At Ao AlE A A 23 (Fig. 1-9 % Fig. 1-10)9F =

S22 ouA At EaAel Wi FFE
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=
A X 2] membrane perturbation®l] 7]¢13%F Ao g2 Al7 ¥
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o] g3l mjAdFE=EZHEY A4 EZ S column chromatography & ©]
FotAl et dojxl A¥de o Aok S osyrupdl WA FE
7

¥
7}
I

il

100g8 & 2ol A mwgks 300mloll &€k % ether ethyl acetate, n-butanol =
H 3=

o L

33 Hul| - F=%3}19] ethyl ether ¥3 &, ethyl actate &3 &, n-butanol 3 &

=3k WA ethyl etherFE %5 S loading?d 3, silica gel(70-230mesh, Merck)

O

column chromatography(petroleum ether/ethyl acetate=99 : 1 — 80 : 20, gradient)3}
O:] 47H9] ii—]"‘i‘ (FEl"“FE4)O t%A‘j"(Flg 1- 16)

T

3
=g e
.; ‘1 - -
. = sSO 80 . T 10O

Collection Tube No.

Fig. 1-16. Silica gel(70-230mesh, Merck) column chromatogram by petroleum

ether/ethyl acetate(99 : 1 — 80 : 20, gradient)
15FE1 ZIFEZ 3IFE3 4IFE4

2Ed B3I T doadgo]l = A¥E FE;S Sephadex LH 202 3381
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column chromatography(CHCL3/MeOH=30 : 70)3}¢] Compound AE &3 3tA . =
3l ethyl acetate =3 &2 silica gel(70-230mesh, Merck) column chromatography(
CHCL3/MeOH=98 : 2 — 70 : 30, gradient)d}o] 4719 A& E(FA;~FA)S AA
(Fig. 1-17).

Absorbance

N

ao . 6o 80 110
Collection Tube NoO.

Fig. 1-17. Silica gel(70-230mesh, Merck) column chromatogram by
CHCL3/MeOH(98 : 2 : 30, gradient)

1:FA1 22FA2 3ZFA3 4ZFA4

Bold 23 F ditdo] A= 28E FA3S Sephadex LH20S 73}l column
chromatography (CHCL3/MeOH=10 : 90)3}¢] Compound BZ #lstith. o}&#,
n-butanol #=ZES silica gel(70- 230mesh, Merck) column chromatography
(n-butanol/ethyl acetate = 99 : 1 — 80 : 20, gradient)3}*], 3719 A& & (FB;~FB3)
AATHFig. 1-18). wed 38 & FdHo] de £8% FBsS Sephadex LH 20
ZA3}aL, column chromatography(CHCL3/MeOH=30 : 70)3}°] Compound CZ
gtttk ol9tzo] Ey® Compound A(FE3), Compound B(FA3) 2 Compound
CFE» 9 At 9 &ro] 3t gteS F46H7] 9kl o5 &8 E5 brain heart

infusion agar(BHIA) plate’doll $1%] 3+ paper diskioll &53F3

MEodo o

TAEF AR

’
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E Huste ASAHNAEE ZA3 = diskSAHHS A A3 Table 1-11014 H
= vk} 2], Compound

i glo] giteel

A(FEy), B(FAy) % C(FBy) ®% F8d A% A8 v
g Aoz Fadoc

Absorbence |

=2 i
1
©- * 40‘ eoo 80 . 110
_ Collection Tube No.
Fig. 1-18. Silica gel(70-230mesh, Merck) column chromatogram by
n-butanol/ethyl acetate (99 : 1 — 80 : 20, gradient)
1 : FBy 2 : FB, 3 : FBs
2) NMRel| 9|3 &g 7x84
7h 7171 3 =4
AEd AP et o], Column chromatographyoll Al #3 2 w2 &2
(Compound A, Compound B, Compound C)¢] FZ%E41< ¢35 'H 2 "C NMR 2~

b2 [e)
HEH S

7|24 CDCI3% TMSE 242 Abg3k 9t
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Table 1-11. Inhibitory zone (mm) caused by the antimicrobial fraction of

individual solvent extract from PME against food spoilage microorganisms

Microorgansm ) o ) )
Bacillus Escherichia Candida Fusarium

Antimicrobial ~ Fraction cerets coli albicans SP:
Control 10 10 10 10
Compound A 17 15 14 15
Compound B 15 13 17 12
Compound C 13 14 18 15

) Compound A
(1) Compound A°] 'H-NMR == EZ 3|4

Fig. 1-19914 R ul9} zro] Compound A 'H-NMR A~HEHOZRE RE
54 T sao] tad 2ol 7teste B AlE7} Isoeugenold S 13T
WA Isoeugenol®] HlYE WE 4 (2)5 1.82 pg/mlolA 3HEY WZH o 25Hdo=
btk 8o WEA WE F4 (1De] 3.80 pg/mellA 3H WA ddxom A
Ak olAH ARG YeEbd o] fi= e kel 9% " &3 (deshielding

effect) WZoltt. 2F 72l "WE 4 G )= A4 603, 627 pg/mollA 1H W% 9
tsdos Aoyt BFs a2 (5, 6, 1) 574, 6.80ug/meol A e TH

(2) Compound A2} "C-NMR 2= E& 3]4]

Fig. 1-20°14 ® = nle} o] Compound A% EE B4 FHAE 2 g4do] 7}
58l '"H-NMRe] &4 A3tel 5dskA Isoeugenol &2 717
A (1, 10)2 ZF7F 18.29, 55.80 pg/meoll Al WERSETE Hgk 2709 w'lgka (2, 3)
Z}Z}y 123.32, 130.82 pg/mioll A dojHTt wE ©4 (3)2 130.74 pg/mbol A LiE}
o wixjuto g whekE ©A4Ql (4, 5, 6, 7, 8, 9= 130.82, 119.31, 114.49, 144.82,
146.67, 108.08 pg/mlell A o5,

o nd

3L
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Fig. 1-19. 500 MHz "H-NMR spectrum of compound A in CDCls.
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Fig. 1-20. 125 MHz “C-NMR Spectrum of Compound A in CDCls.
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t}) Compound B
(1) Compound B¢ '"H-NMR ¥ E2 34

Fig. 1-219A RE npe}l o] 882 Be 'H-NMR ~AFHEHOZHE RE E
A T o] theat o] sbsdte] E AE7F Nomilingd S et HA

Nomilin®] 6&F "l€4 (1, 2, 3, 4, 5, 6)<= Zt7} 155, 1.47, 1.33, 1.17, 1.11, 2.00
pg/meel A Zb7F 3Hel WA o gdMog veT 4FF vEd F4& F (8 12)
= Z47F 162, 1.25 pg/meoll A Zhz} 2HeO| WA o vdFgHdor yewt 1eal o
w2 2R WEd a0 A1 13)2 A stEEd bk o Hilaw
(deshielding effect) wWtol Aoz A xAd<l 311, 258 pg/miolA 2HE W4 o
2 doHh 557 WEFA F (9, 7 2471273, 1.62 pg/meel A 1HL WA 9
gdEdoz g YA (10, 14, 15+ AARD 5.00, 5.44, 3.80 pg/meol Al o] 54
I dddo® yeiyn, wpAm o R WS #4020 (16, 17, 18)F (17)& 6.32 pg/
el A 1TH WA el dddom dojxda, ymA] (16, 18)2 3heh4 27 o] & U3t
7.39 pg/meol A 2H WA o] Tl oz yehut

N2 ko

(2) Compound B¢ "C-NMR 2#E 34

Fig. 1-22°14 B+ wle} Zo] Compound Bl ©4A FHALS #2450
'H-NMR¢] 314 Z#¢} 59354 Nomilin® & FHEATH & 42HF9 s12Rd &
2 (13, 5, 22, 2)7F ZH74206.65, 169.18, 169.02, 166.62 pg/miel A Aol xct. 281
(27, 28, 25, 26) ¥-A7} z+7} 143.23, 140.99, 120.08, 109.61 pg/miol Al o] )

2}) Compound C
(1) Compound C¢ '"H-NMR 2=®E 34

Fig. 1-23¢14 ® 3 wkel 72o] Compound C¢ 'H-NMR A E# oz iy =4
FTHA d|Ao] &I o] hsstgth WA 657 WE 4 (1,2 3,4, 5 7
F (D 068 pg/molA 3H WA o2 VeI, (2, 3, )5 0.83 pg/mlol| A 9H WA
o7 (5 e 27 092, 1.01 pg/miolA] 3HE Wz oz yehytt 5&Fo vad
2 (6, 8,9, 10, 1DF (6)2 092ug/miel A 2HO] WA o & (8 9)= 1.54ug/miol A
4HS WA o® veken (10, 1) 2tz 1.96, 2.23 pg/mol A 2HO WA oz
Bl mixleto 2 2% R WEl i F (13)2 352 pg/meolA 1HS WAooz
ol R, (12)&= AFHI Aol A= Andxtel <3 W as Wil 534 pg/miol
A 1HS] WA o R el
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Fig. 1-21. 500 MHz "H-NMR spectrum of compound B in CDCls.
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Fig. 1-22.

125 MHz “C-NMR spectrum of compound B in CDCls.
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Fig. 1-23. 500 MHz 'H-NMR spectrum of compound C in CDCls.
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(2) Compound C¢ PC-NMR ~#E# A
Fig. 1-24914 ¥ nks} 2to] Compound Co] C-NMR 23 E & o 2 1E
EN FHA Aol the3 o] slHste] B A 27 [-Sitosteroldd S T 3}
o F 2F R Mg g7 (28, 29)7H21.73, 140.79 pg/meel A vrERSETH el
g e (1, 2 3, 4,5, 6)°] 11.87, 11.99, 18.80, 19.05, 19.41, 19.83 ug/mlol

td
it

32
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7}) Compound B

Compound B2 2% 4 Z3E 94 ded o] Fig. 1-259] e AT
AF-t)-AsH] (m/z) 514.2203°14 Nomilin® A4 C28H34099] 3| F35t=
M+(C28H3409, ©] &%k 5142203, A3 2.2k -0.6pg/ml) 3 A7F #Z3stATh shgES
AFgEAor 48 o, ojn o] YHstE ZFHoF AEol 7hesttt ol ¢
AatE 7HA = A o2 ool A HAAE g I "ol WA(MH)H, Fad9xt
g W7F omEAte] E= WA M+H)ol vk s9da AEHS Sdsidls w, AL
o Agkol 2 dAFE gl Aty weks Compound B Nomilin® 2 €13}

At

1}) Compound C

Compound C¢ A% 4 A¥E FYUa g 2ol Fig. 1-26° eI
AF-d-A3H] (m/z) 415.39399 4] [i-Sitosterol®] Z=A 2191 C29H5001°) s 93t
M+H (C29H5101, ©] &%kt 415.3940, A 2k -0.2pg/me) 3 =27} #ZHAT. &9
a2 Y Flsids w, ALgE Aol #F dXFE el webA
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Fig. 1-24. 125 MHz BC-NMR spectrum of compound C in CDCls.
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Fig. 1-25. Fast atomic bombardment spectrum of Compound B
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Fig. 1-26. Fast atomic bombardment spectrum of Compound C
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A PMES] <t AAL
A AHEE AP FEEACRA vh¢2)e A AAAoR 5443 dy Al

5o &a glof A, s % S V2Rt FHeH 1 At

fl
I
X
ob
£

200ml/kge] Fo= ICRA vkl 4787l 18 200ml/mle] 55

Iml/100gS Fostsdvh. 4% +

2 wALEE o] o] Fol #EEA Fdrh wek A disiAe AYAATE
T B WhagbE Fo] BF AdAoIT APA

Aoz LDsy #< Table 1-12014 Hi= nlebzto] 7500mg/kgo| Aoz YElY HE

22 FE&FH2 YE sodium benzoate (2,700mg/kg), dehydroacetic acid(1,200~

1400mg/kg)5 woh H% Aoz #HH e

Table 1-12. The LDy value of PME

Sample Test item Unit Final data
PME Acute oral toxicity ma/ke above 7500
(LDso)

T3 gEAFAIF AFE3 AF 52 New Zealand White Rabbitol]l tlahe] =
THE 712AR Aol A E o] AFAAE §4 B BErE Goldte] dA e
Atk IAFEAFAIEHS AAg AF, Table 1-13 2 Table 1-14014 H& upe} 2o,
F=, A" AR(PME 1,500¢g/mt, 3000ug/ml)= E719] 50 thato] Z7]e] Fihe]
TS dOoTARE 48, 2N Fol= AL A=l gl AEHor, A5 A
P43 & Zeo Wk A B wAlgse] o] ol #FHA Fur) I I
A= Al A PIIge] 012 A A=l
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Table 1-13. The dermal irritation assay by Federal Hazardous Substance Act

(FHSA)
Part Control Part
Sympton Erythema Edema
Intact skin Abraded skin Intact skin Abraded skin
Time(hours) 1 (2448|721 |24 48|72 1 |24 48 |72| 1 |24 |48 72
Animal No.
1 0/0j0|10]0]J]OJO]O|O]O|JO]O|O]O|0]O
2 0/0(0|10]0]O0OJ0O]0O|O0O]0O|JO0O]0O|O0O]0O0|0]0O
3 0(o0jojojojojojofojofojofojoylojo
4 0/0j0|j0j0jOj0OjOlO]OJO]O|O]OJ0O]O
5 0/0(0|10}0]0O}0O]0O0O|O0O]0O|JO0O]0O|O0O]0O0|0]0O
6 0(o0jojojojojojofojofojofojoylojo
Sum 0/0j0|j0j0jOj0OjOlO]OJO]O|O]OJ0O]O
Average o(fojojojojojoyrofojojojojofofoijo
Sum of 24 &72
data

Degree of Irritation
(PID
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Table 1-14. The evaluation of primary irritating index on skin

Part Control Part
Sympton Erythema Edema
Intact skin Abraded skin Intact skin Abraded skin

Timethrs) | 1 |24 |48 |72 | 1 | 24 | 48 | 72 | 1 | 24|48 |72 24 | 48 | 72
Animal No.

1 0O]l0]0lO0]O0 0 0 0 0|10 0]|O0 0]010
2 0OjlO0]O0|O0O]O0 0 0 0 0]l0]0]|O0 0] 010
3 OjlO0]O0lO0]O0 0 0 0 0]l0]0]|O0 0]010
4 O0jl0]0O0|O0]O0 0 0 0 0|0 0]|O0 0]010
5 0Oj]0]O0lO0]O0 0 0 0 0|00 O0 01010
6 0OjlO0]O0lO0]O0 0 0 0 0O]l0]0]|O0 0] 010
Sum O0jl0]0O0|O0]O0 0 0 0 0|0 0]|O0 0]010
Average 0|00 O0] 0 017]033]033]0]00]|O0 01010
Sum of 24

&72 0.83

data
Degree of
Irritation 0.1

(PID
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o F5FAZEE A Fed dlst PMES] A2 g7}
)

PMEE A#|atA] &2 tiz7 s A% 18YAFEH o] 7] Al&siglon,
A7 2g A= AdE AF 93.4%9] el A Aol =kt wkH ], PMES 9o
A AYe A= A% 2D¥aﬂ dolgo] AA oA o] Table 1-15914 Hi= wpe}
#Zol 500 pg/mb AT 79 38.2%, 1,000 pg/mé A2l +e] 745 28.7%, 1,500 ug/ml
AT 13.4%, 2,000 ﬂg/mfa A TFE 57%% UERGOH 2500 pg/miEE o]
PMEAH @A @ 7] 9] 745, dolrt ehx3] oAl=o] & 1719 74a T & dolE

4e BEAAE Rgkovl, el gt Yal JeUF wEHA

Table 1-15. Inhibitory effects of PME extract on the germination of potatoes
stored for two months at 10-15C

PME Gernination Inhibition rate
concentration(ug/ml) observed (%) (%)
0 (Control) 934 0.0
500 35.7 61.8
1,000 26.8 71.3
1,500 12.5 36.6
2,000 5.3 94.3
2,500 0.0 100.0

W AR

At ghakel midsk2 AM srhel A A AT aFek uAeE sk
Fhgr AlFetar Fste] AAGHEA dFE AF ] PME 250 pg/miel &
Aol A 1087 AR A7l &, polyethylene film bagol X #stAA W3t AL A=
stttk Ael F 1097478 xwo] dxs#7] A At A Fig. 1-27914 E&= wket
ol #ylo] Mol A}t stal A 7F "olx urbiA WHAAe] MAHE F
ko] EAET] A &St 209 AHAlel tixge AFHATES] 5% #a g
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ghate] PMEA 2] 779 9ol 12% 4 =7k Wl =], PMEA glo] ojste] A3
o Wolert A FATE & F AN @, w9 A, Fig. 1-2804 W=
npel o] thxTe] A, 2093 AFE nAtedl FFelzt o9, S5kl dud
< 3 AR AT

AE5 A Foh

N

Fig. 1-27. Photograph of green peppers not-treated (control , A) or
treated with PME (B) and stored for 20 days at 10C ~157C.

Fig. 1-28. Photograph of brackens not-treated (control , A) or treated
with PME (B) and stored for 20 days at 10C ~15T.
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o)

EvtE, Atuy, e 5o HARFE 100 p#g/ml~250 pg/mle] PMES-<fo] 103t
HAAA Aol At ejdde] Waks dEsdY, A dFd ¥ A
g gdde] Aol & e, iz Ag A& dde] =A%
of =HA= A & & F AW AR 37 F, =79 45, EvtEFig.
1-29v & (Fig. 1-3002 =49 o] ZAa AR A Fadds
ERitt. ofell mste] PME 250ug/me A 2]+ 4, Evtes obd7h+] x=23te] 2
of & 7|g} Fuf @ Zolm o e HAEo Wuj=rE thx+ 35.7%0] Bt
of, AeT 71%= PMEA gl olsto] g3 Aw fAaxs gdd 5 sdlon,
ol vske] Mg 2~-35d ol AREAE M 5 & AR A7HS
ot

AN

fu
F

rl
o

Fig. 1-29. Photograph of tomatoes not-treated (control , A) or treated
with PME (B) and stored for 3 weeks at 10C ~15TC.
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Fig. 1-30. Photograph of mandarin oranges not-treated (control : A) or

treated with PME (B) and stored for 3 weeks at 10C ~15TC.

F ZUYANFAA FHEH L g ke FAY slicingd filmEFH L27]S F
dote] AFAde] o) &stArt. 42yl WHEES YFYEE PME 500 pg/ml 2
1,000 pg/meoll X 87+ AT 5 B7)|Z AASL A filmEF o] AL
M EEFE SAYY E2TE PMES AdsA &2 2172 92 AL
stttk Fig. 1-31 ¥ Fig. 1-32014 ®i= wpe} o], diz+9 4%, 54 A4
Wl = AlstEe] WelH st Aeta av|E&RTE FEHE AEHRIE A7E
om F F4% 25 x 10'cfu/g2 UEbTh olo] wlstel PMEA 2 7o 4, o #
oluf sHow WMyt Ax Aty A 544 dEzTek ¥4 AFH 3 PMEA =z
T A 500 pg/meoll A 1.7 x 10%cfu/g, 1,000 pg/molA 4.6 x 10cfu/ge] EH52

AF ZYAFANA FojEz g e FA49 sliceingd filmEFE HA 7=
Tdste] AGAFel o] &t A Y] BEES A4 EHE PME 500 pg/ml R
1,000 pg/meell Al FEIF AAF T 275 AASL A filmEGS A A3t
AA FrE SHSAT dx2Te 49, 59 Aol Fig. 1-33 2 Fig. 1-34°lA]
B uheh o] WA wrt Alsts o] MuF b st 7| KR FEE ] FETL
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ol d¥ o] FAtE AFHLER 2a], HALY] T2 WY E= desAgA
PME&-oll Asta Aelg 3%, 1,000 pg/mbe] &=l B33 AFasds &<
& Ak wEbM PMES] AeEis 1,000 pg/ml AIEolA Aelsto] W E=
YEAdA, nyd 2a7], Az e AdEe 2 2945 7d & 5 S Aol

Fig. 1-31. Photograph of beef slices not-treated (control , A) or treated
with PME (B) and stored for 5 days at 10C.
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Fig. 1-32. Colony count of microorganims containated on beef slices
not-treated (control , A) or treated with 500 pg/m¢é of PME (B) and
stored for 5 days at 10C.

Fig. 1-33. Photograph of pork slices not-treated (control , A) or treated
with PME (B) and stored for 5 days at 10TC.
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Fig. 1-34. Colony count of microorganims containated on pork slices not—
treated (control , A) or treated with 1,000 xg/m¢ of PME (B) and stored
for 5 days at 10C.

o]

A5 T AFedA 985 2AolE Folste APAER A&ttt T &
g FEFE AFst dxTe AAHds AAE PME AHA T 49= &
2 747 AzsEA Q@] wWatayg 2 gE HAS AAST AxA
ko] Aate] wrE @] Wgts 2% W FE7F =2 AEstedA 19 AHA o
Zo wstel PMEA 2] ol Al A3 A%, 75 @45 Btk 53 PME 250 ug
/me e AZREEE AY wE oR e
o Ao vedth ®=e 39 FAAAIRE oo mwela] kel Fge] wk
U] AlZeks Zlo] #EEA AR 795 QA eFojwH 2

TE FA3 A3+ Fig. 1-369F 2rh dx=79 4% 1.7 x
PMEA 272 4<% 36 x10° cfu/g, 250 pg/me] PME&<o] Aad 729 45 x
10cfu/g® & MAE] 5 a4 #ZAAAT EF 9AHE £- 2 FLv) =

= *‘IHOHH 741/\] 7] A H]ﬂ AEe A3 PMES Y 250 pg/mbe] 7oA 5

3L

O
_;
o
Y
0%
1o,
-
ot

>
o,
N
_>‘4_,

>,

YA o] PMES HE2 200~300 ﬂg/mfa AEZ 243t Agstd A9s a9= 7]
st = e oz AZtHEY
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B

Fig. 1-35. Colony count of microorganims containated on cuttlenfishes not-treated

(control : A) or treated with PME (B: 100xg/ml, C: 250ug/m¢) and stored for 7
days at 10C.

HAAR B2 BHFA A=A
7] AFstg o izl Hlske
I AETF Ak @kem, A 7dR Zwo] IS ¥ F+ Fig. 1-37
oA B upel 2ol lxTF 55 x 10°cfu/g, PME A&7 45 x 10cfu/gol it} 3
A, dA 9 A5, Fig. 13814 B3z whe} e, gz Addz 79 FAF, v
AEo] 99xo] e Ao Zwgsiy BHHE A= wH, PMEX DT+ ¥

Aol A Aze] waksh wAA Aol olupA we A, HEE FAsuw AN

AN AR

4z
a
Jo
S
>
o,
oZ
o
tlo

¢

—_
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Fig. 1-36. Photograph of bai-top shell not-treated (control , A) or treated
with 500 pg/m¢ of PME (B) and stored for 7 days at 10TC.

Fig. 1-37. Colony count of microorganims containated on bai—top shell
not-treated (control , A) or treated with 500 pg/m¢é of PME (B) and
stored for 7 days at 107C.
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Fig. 1-38. Photograph of anchovy not-treated (control , A) or treated

with 500 ug/m¢ of PME (B) and sun-dried 7 days.
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AR FQl & 5 Ao 3, 1Y AR F AAFEd &94S AFHs 24

2 AE4 Aoz A4t 74 HYTE v, gES A3 Fig. 1-400 4 <}
Zol, AEW FTFE WET 76 x 10cfu/ml, 500 pg/me] PME&<}oz 223
7 9 x 10°%fu/ml, 100 pg/mee] PME&<Fo =2 s 4$ PME? Hgwwrt
FOMAFE TR o] §FH ARt oA E vl o, 9] Ao
& =7 Ax+ ofyw PME 100 pg/ml sxFo] 779 Me g Hedf {4 2
2]
o

BB FHoR AF RAPAl YoM g AL AdBEFE

B R
4
i)
ox,
o,

Fig. 1-39. Photograph of tofu slices not-treated (control : A) or treated
with 50 gg/mé (B) and 100 pg/m¢ of PME (C) and stored for 3 days at

room temperature.
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Fig. 1-40. Colony count of microorganisms contaminated in tofu-steping water
not-treated (control A) or treated with PME (B: 50ug/ml, C:100ug/ml) and stored

for 7 days at room temperature.

g, SAAES vixa xZEAe e AFEe PMEE 500 pg/mé= 1,000
oHES Arkesha Lol 4093 AgeHA sl@ae] FAWEE v
% Fig. 1-413} 2t} %, 279 4%, od8 TR

t

o AgOoR oPREIL FAAA AYH ] B gasBAI FRIVE A 1F
AEW Q27 Hasa BAAIL AP AW, PMEATE oW el 9% o
w4 9 ERAEA gl FehA gl HEANE #1408 & Ak

ol 10&7F HA &, Ao WA HEA FAA FAWSLE Ha AT A

| A9 A &, gz A AR xHe MmrE gAsteE 7 vt

A FE el wsvE vEhy] Alskl ov PME 250 pg/me B 500 pg/meA

2o A AFAA HrrE Wsrt GebgA] gon 2F7d A3 & gz
B, AR xWe] dHWstyl AetA vEbdal 3307 A 4

e, PME 250 pg/mle] 73 *“%H Wk AlshAl eskon

oFH7F FAsg o, PME 500 pg/mbe] 7% FuFH7F fla mwe =

o AFe dAHE FASL AT (Fig. 1-42). A2A 254 FI43 F xﬂ

Ao LdH Fdg= WERTF 58 x 10 cfu/g, PME 250 ug/mﬂﬂﬁl:f 2 x 10 cfu/g

o]lem, PME 500 pg/mA e FM= LAdto] A=A skrh(Fig. 1-43). PME

Y
N
=)
=
i
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Fig. 1-41. Photograph of "Kochujang” prepared by a traditional method(control
A), treated with 500 wpg/ml(B) or 1,000 ug/mé(C) of Prunus mume extract and

stored for 40 days at room temperature.
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Fig. 1-42. Photograph of sausage slices stored for 2 weeks at room temperature

not-treated (control , A) or treated with PME (B: 250pg/mé, C: 500ug/ml)

Fig. 1-43. Colony count of microorganims contaminated on sausage slices
not—treated (control , A) or treated with 250 wg/mé (B) and 500 pg/mé of PME

(C) and stored for 2 weeks at room temperature.

ARE A AT A AxH e WHEFE F735te] PME 10, 25, 50, 100pe/
neo] HEE WYu&o Hriste] REaVRE v, ARSI 28 Ay F &5
el 2dws AAE A ZAISSF AAoE EAGA Eud LAwFIE gET
A E 1.8 x 10° cfu/ml, 10pg/m¢ FA7FFlAE 2.8 x 10 cfu/ml, 25ug/mlel A& 3
cfu/ml2 e on, PME 50ug/meoldol A= 23 AE%A ek hrh(Fig. 1-44). ol
el AdZAFAANA WHsFE PME 50ug/ml o] &Row et FEI Ak

WEsE B @ 5 Ak webA 0B AF 9 SAHAA A%, BoE e
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Fig. 1-44. Colony count of microorganims contaminated on Naengmyun meat

at concentration of 10

extract not-treated (control , A) or treated with PME

pug/ml to 100 ug/ml stored for 2 days at room temperature.
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2 HA

o
=

L A77hd 3 &

7bomjdeke] Ax g fr] &l FEE Ax

A ARk wjduke (F)F gt A Aateke wl A S (AR )E Al
shal o 5 A wjd BAES A xsto] ol &siit &, A FAkES 7
40, 50, 60, 70, 80T A AZF F (70T, 80C: 4%, 60T: 6¥, 50C: 8, 40C:
9¢ A=) YA 7](Mixer MC - 811C, (52)x=H]E} =) 2 23} 65 mesh A
g BN BEE AxSFAY. A€ By &v] (methanol, ethanol,
acetone, =)& 1:100(w/v) H]& & shaking incubator(“d-2, 100 rpm)oll A 2447+
2 Whatman No.l oFHX|E AlE3}e] o33t rotary
evaporator (9%, 3JAL, Weh)E o]&3te] BTN 53 § AF3 5%

ez o] Abgsait

FEdtan 4 #3
",

jo_(ru{u

303t 2ol A WAF F, AN 1 mLE Ao}oq 750 nmell A FFEE 4
stk F dHE $ES gallic acidE o] &3le] FA I EFFA SR gallic acid

2 3tete] pg/mL @92 YER AT

2}, Cell cytotoxicity (MTT assay)

HT-29 (human colon cancer, 1.5 x 10° cells/mL)< 96-well plateol] Al 244]
ZFowjFd 70CAAM Az Y FEES 52005 05 5 50 pg/mL)
2 AYE F 24A7 FeF vlgdsith MTT 98 10 uLA Hglstar 37C CO2



incubatoroll A 1A]17F A% v gstl. MediaE A At o 7] DMSOE 100 uL
A A7 ske] formazang =59 ¥, ELISA reader® 540 nmolA F3EE =

Hach

[N
o

v}, Cell protection

N-18-RE-105 cell (1 x 10° cells/mL)< 96-well plateo] A 2447+ wljeFatc),
T0CoA Axg mAde FE5E5S 55 001, 005 0.1, 05, 1 pg/mL) A &gk
o} 30 incubation ¥, stress agents 2 (Tunicamycin ( 2 pg/mL), 2-DG
(10 mM)) 2441t Wit MTT &2 10 pL¥ Akl 37C CO2
incubatoroll A 1A]17F A% v gstl. MediaE A AL o 7] DMSOE 100 uL
A A 7bste] formazang =<9 §. ELISA reader® 540 nmolA &3 %8

gkt

2]

e

uh, gtay] se e Az
FRO B hEde AAse] 4 kg BE F, 0% 47 1 kg A vhrol

A TR RS, 22ukE] FEE A7 0%/ w), A HEes FEE
AN 1% (v/w)), mAddre] Hes =& 7&7}?(1/)(V/W))i o e &

A}, TBARS 4

A de] Abstg == TBARS W& ol&ste] E4sksivh £nle il 5 g&
15 mLe] S/57F 5o13= 50 mL Aol €& F 4715 o] &ste] &3
ol EE 1 mLe MEF AT (13x100 mm)o] 74 L & butylated
hydroxytoluene (7.2%, 50 uL)$} thiobarbituric acid/trichloroacetic acid [20 mM
TBA and 15% (w/v) TCA] & 2 mLE& H7bste] & 4jojF3 90C 2%
oA 1623 7t #

3,000xgoll A 15%3F AR E g F AR 53

[e} (e} o
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g 27+ 1 mLe FF5 2 mLe] TBA/TCA &9& 713 AS A3
2 th. TBARSY 4%+ malonedialdehyde (MDA)2] mg%¥ o 2 YEl AT

of. Az

A
o

::4’

CIE M=+ LabScan colorimeter (Hunter Associated Laboratories, Inc,
Reston, VA)S AF&3to] =431tk CIEE L'(lightness), a'(redness), and
b'(yellownwss) #to.2 YEPNATE S0 A8 area view ¢} port sizei= 7t
2} 062 oF 1.02 cmeol Atk Sarr] o] fF-Eat ofdiEE FA R 4 wkEs)
o FAste] FAAYZ YEAT

2k GC/MS &4
Dynamic headspace #4219 to] A&l o AH&¥ 7] A= Solatek

72  multimatrix  vial  autosampler, purge, trap concentrator 3100

o
ol

°o]-&

(Tekmar-Dohrmann, Cincinnati, OH), GC-mass spectrometer (GC-MS,

Hewlett-Packard Co., Wilmington, DE)°]1t}. A= 1 g& 40 mL2] vialdl ¥

S ¥ vialg AFEIIAE 3% FoF FH43Y “]F—O}“E‘r UEd vial> GC-MS

A7 A7kA AT maste] AlEo] AbgtE = AS Hador et

}8% column< Tenax/charcoal/silica column ©]™® GC-MS %7] &9 2%
8§

Z72 0CAA 1587 &4 7t 15C7HAE 25C/ming £52 Z7HA 7] 3L

ki

>~

170C7HA = 10C/min®] £x== F7HAZ F 2253 &< FAAAA S4
% peak area®™ total ion counts x 10* o]¥ Hi7] MZZHE Qo= Anky
ol 3ty EAES =AY

2F. E A E

EE &4 33 wr&sie] 3 oH om 1 A= SAS(Statistical Analysis

hovAdke) 2EE Az 2 S Sels 3 54
Ao shifol e VIR AgE WIS S A A= AEdw
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Figure 2-1. Total phenol compounds of solvent fraction

pomace
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uoAdx 27 dd Mg FEE9 dud & Fes gl vAs 9

grize mamA A o gozel

2t 2l a,a—phenyl-fi-picrylhydrazyl
(DPPH)& ©]-&sto] 4B ZFe] Almg&q o] w3 oste] DPPH ehv|Zo] %t
_]

pe] hl o =0 =2
F 9}t Table 2-19+= A% 52 g3 njadle] wee

oz 2A%e 249 472 el 50, 60TIA o
10, 70, 80T o] A3 EAA o Fol4E wolA ehgtry.

Table 2-1. Effects of drying temperature on DPPH radical scavenging activity

of methanol extract from Prunus mume pomace
Temp. (C) 40 50 60 70 80 SEM
RSA (%)  86.54 83.72" 83.94 86.11° 86.40° 0.39

t}. Cell cytotoxicity & Cell protection activity

Figure 2-3°lA &l 4 9d%0o] 70TCoNA HFxe mjady F2E5S O3
ME HT-299] Agstqs o, thx9F vude] 50 pg/mL F=ENA cell
cytotoxicity activityS YEFWQITH 121}, N-18-RE-105 Az oA T8l cell
protection activity® H.o] A= ¢ttt (Figure 2-4).
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Figure 2-2. Effects of drying temperature on total phenol compounds

methanol extract from Prunus mume pomace

of

MTT reduction (%)

120
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70 C =X % off Al cell cytotoxicity

Control 0.05 0.5 5 50
Sample & T (ng/ml)

Figure 2-3. Cell cytotoxicity of methanolic extract from Prunus mume pomace.
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70 'C =& = ol A 9| cell protection activity
80.0 O TM(2 pg/ml)
9 m@2-DG (10 mM )
2600 = T T
(=]
g il T N lﬂ
E 40.0 |
ot
=
= 200 |
0.0
N N \) N o) N
O Q Q . X
K s .
Sample S T (ug/ml)

Figure 2-4. Cell protection activity of methanolic extract from Prunus mume

pomace.

A7ber arvlel A el TBARS 574

o] wEhe FEEL Table 2-2 oA R0l garle] HriEo] EF3
garst 245 Jehdeh mfjadute] Mee FEE% Table 2-3 ol 1w}
o} o] FavlolA Fatst FAE BolFArh TVl ZhA AF 7]
ST E AAH R Ao shslrt 343 SUbste xeEl® Harvle] wud
AANNE AL 9T F vk 23y A% 3UAE 2A =4, vde]
ge FEES WS Ha77F g2 R TBARS #hS 45% 704 sh59lon,
wj Ak WEre FEHES HEE dav]E gixFrRt TBARS #S 25%7HA

8
%%‘{i/ﬂ Aol aralg o AsgT. 2xvle] 5B AL on & %A
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Table 2-2. TBARS values of cooked chicken breast meat with the addition of

rosemary extract, raw Prunus mume extract (PME) during refrigerated

storage.
(mg of MDA/kg of meat)
Treatment
Storage
(day) Control Rosemary PM SEM
0 0.095az 0.055cz 0.078bz 0.003
1 0.530ay 0.098cy 0.382by 0.010
3 0.934ax 0.151cx 0.516bx 0.057
SEM 0.065 0.006 0.006

Table 2-3. TBARS values of cooked chicken breast meat with the addition of

Prunus mume after liquor (PML) during refrigerated storage.
(mg of MDA/kg of meat)

Treatment
Storage
(day) Control PML SEM
0 0.095z 0.098z 0.003
1 0.530ay 0.477by 0.010
3 0.934ax 0.705bx 0.057
SEM 0.065 0.014

oo, A 258 Ak sasldAe Aud B 5

ga7lel gl gloix

wAlolt FTd =4
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FEES
Ao W FEEs WU darle 49 ARt wheh Az wWshe

UElYA E3th Redness (a*), yellowness (b*), and lightness (L*) & YEMY
= #HES HuE BkS uw 0, 1, 3¥ SAHE a*, b*, and L+ gLolA el ®H3}U}

Al YEA Tt (Table 2-10). wF7FA & wjdube] wmighs 3%
7hEE Aol e A% 713kel Agel whek g, b, and L %MMH W5}t

B A AN e FEEEE A4 nfel AL H anAw
(=25

gl AAHAL Wel Harle Az U 9T A9 Ak
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Table 2-4. Volatiles profile of cooked chicken breast meat with addition of
rosemary extract, raw Prunus mume extract (PME) at 0 day.

Total ion counts x 10*

Compounds Control Rosemary PM SEM
Hydrocarbons
heptane 258a 45b 243a 53
hexane 36 110 118 8
octane 153ab 216a 80b 57
pentane 816a 323b 436b 11
toluene Ob 272a Ob 5
Carbonyls
2-propanone 7554b 7279 8703a 17
butanal 0 0 0 30
heptanal '12a Ob Ob 14
hexanal 10423a 650c 6262b 859
pentanal 822a 37c 450b 78
propanal 1345a Oc 719b 117
Others
decane 93b Oc 167a 26
disulfide, dimethyl 273b 822a 290b 129
Total 21852a 9781c 17466b 1236
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Table 2-5. Volatiles profile of cooked chicken breast meat with addition of
rosemary extract, raw Prunus mume extract (PME) at 1 day.

Total ion counts x 10*

Compounds Control Rosemary PM SEM
Hydrocarbons
heptane 474a 69c 266b 50
hexane TTa Ob 88a 14
octane 233 143 228 49
oxirane 106a Oc 36b 11
pentane 1835a 3llc 1178b 123
toluene 79b 271a 23b 43
Carbonyls
2-propanone 6727 7017 7460 193
butanal Ob Ob 93a 49
heptanal 288a 90b 207a 35
hexanal 28371a 6701c 23055b 1325
pentanal 2424a 456¢ 1770b 209
propanal 5106a 545¢ 3717b 307
Others
disulfide, dimethyl 132 177 171 45
Total 46332a 16140c 38864b 2005
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Table 2-6. Volatiles profile of cooked chicken breast meat with addition of
rosemary extract, raw Prunus mume extract (PME) at 3days.

Total ion counts x 10*

Compounds Control Rosemary PM SEM
Hydrocarbons
heptane 1103a 88c 4476bc 131
hexane 303a 99b 185b 25
octane 182a 175¢c 415b 71
oxirane 689a Oc 409b 62
pentane 3753a 366¢ 1978b 361
toluene Oc 234a '79b 18
Carbonyls
2-heptanone 143a Ob 96a 28
2-propanone 5413b 5827b 6960a 298
butanal 480 156 424 114
heptanal 809a 199b 602a 88
hexanal 67623a 19500c 50370b 3469
pentanal 8710a 1473c 5178b 790
propanal 11688a 1527c 8572b 815
Others
disulfide, dimethyl 733 708 758 165
Total 102226a 30348¢ 76537b 5755
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Table 2-7. Volatiles profile of cooked chicken breast meat with addition of
Prunus mume after liquor (PML) at 0 day.

Total Ton Count x 10

Compounds Control PML SEM
Hydrocarbons
pentane 816b 1498a 11
hexane 36 115 3
heptane 258 416 53
octane 153ab 250a 57
toluene Ob 92a 5
Carbonyls
2-propanone 7554b 8263ab 17
propanal 1345 1465 117
butanal Ob 175a 30
pentanal 822 982 78
hexanal 10423 10531 359
heptanal 72b 127a 14
Others
decane 93b 200a 26
disulfide, dimethyl 273b 885a 129
Total 21852 24998 1236
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Table 2-8. Volatiles profile of cooked chicken breast meat with addition of
Prunus mume after liquor (PML) at 1 day.

Total Ton Count x 10

Compounds Control PML SEM
Hydrocarbons
pentane 1835b 2377a 123
hexane 7 110 14
heptane 474 483 50
octane 233b 413a 49
oxirane 106 108 11
toluene 79 81 43
Carbonyls
2-propanone 6727 6950 193
propanal 5106 5349 307
butanal Ob 232a 49
pentanal 2424 2747 209
hexanal 28371 30652 1325
heptanal 288 335 35
Others
decane 132 114 45
disulfide, dimethyl 481 726 109
Total 46332 50696 2005
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Table 2-9. Volatiles profile of cooked chicken breast meat with addition of
Prunus mume after liquor (PML) at 3days.

Total Ton Count x 10

Compounds Control PML SEM
Hydrocarbons
pentane 1835b 2377a 123
hexane 7 110 14
heptane 474 483 50
octane 233b 413a 49
oxirane 106 108 11
toluene 79 81 43
Carbonyls
2-propanone 6727 6950 193
propanal 5106 5349 307
butanal Ob 232a 49
pentanal 2424 2747 209
hexanal 28371 30652 1325
heptanal 288 335 35
Others
decane 132 114 45
disulfide, dimethyl 481 726 109
Total 46332 50696 2005
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Table 2-10. Color values of cooked chicken breast meat with the addition of
rosemary extract, raw Prunus mume extract (PME) during refrigerated
storage.

S;Lg;r;%e Control Rosemary PM SEM
L value
0 34.14y 83.14xy 84.42 0.50
1 84.50axy 82.73by 83.88ab 0.58
3 85.28ax 84.59abx 83.70b 0.47
SEM 0.41 0.53 0.53
a value
0 6.12 597y 6.13 0.14
1 6.24 6.30x 6.14 0.16
3 6.24 6.41x 6.34 0.13
SEM 0.10 0.13 0.16
b value
0 20.19bx 20.69abx 20.90ax 0.23
1 18.98z 19.13y 19.08y 0.30
3 19.80by 20.82ax 20.55abx 0.31
SEM 0.19 0.29 0.26
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Table 2-11. Color values of cooked chicken breast meat with the addition of
Prunus mume after liquor (PML) during refrigerated storage.

Storage

(day) Control PML SEM
L value
0 84.14y 83.76 0.50
1 84.50axy 83.62ab 0.58
3 85.28ax 84.61ab 0.47
SEM 0.41 0.59
a value
0 6.12a 5.65b 0.14
1 6.24a 5.55b 0.16
3 6.24a 5.65b 0.13
SEM 0.10 0.18
b value
0 20.19bx 20.14bx 0.23
1 18.98z 1874y 0.30
3 19.80y 20.03x 0.31
SEM 0.19 0.35
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A3 A iAo Thy Ay 2 AR

: Ae 7z -80°C e deep freezer(DFS8514, Ilshin
Lab Co. Ltd, Korea)o] Y1 d& t}& freeze dryer(PVTFDI10A, Ilshin Lab Co.,
Ltd, Korea)ell A 71 zxst o
2) ez Sl ®=e ddd vide 44 70T, 80T, 90TCAA A7 Ax83A

o EF AxAdde Axshe St A3 AR s dEFE SASAT

Az A5 wjd W Mx=+= XA (CR-200. Minolta Co., Ltd., Japan)® =
Adstel L, a, bate= FASIA o, HWxg wjde FH7](MKCA6-3, Shinko
Electric Co., Ltd., Japan)E Al&3te] &35t

ol FEE Az
7 95% ol gh&o] 7b7F 100:0, 75:25, 50:50, 25:75, 0:1009] W& = 411 &wjof
T A AEEE 9 ts A2 ZAAA 6, 12, 24X 3bEb F=5 T
ojwf wjdz &wjel Hl&S LIOW/V)E vt FEES o 34 (Whatman No.3)
2 o35, g3 100 mLES rotary evaporatorE ©|-§3le] IdEE=d oS &

Axzxsdn. FEe2 A FAC dE 2 dx o FA Hlez &l A

Olr

) h h
2w 10%, & 40%)S AMgstoy, FAAZEE 2 T8 47 05%, 1.0% H
e

7FE B 20Tl sAdstiAM FA54e] Meks adelth
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W) pHE ¥4 10gS Hetn ZHF 20mLe 23 #2384 o e =4st90mH,
ZAS pHEA S m13 AE2 01N NaOH=Z pH 8374 A AA ] 20% %S 2

Ao 7 gaksle] ZASESITE RS AxW, AFAE Kjeldahld, olrw=ed A=
2

AT A== AAA(CR-200. Minolta Co.,
o

) Fd, w%e] B ARsE S48 fleke] €% 10ge A w& Lab
blender(LB-400SG, TMC Co., Korea)ol ¥ 1 A3}ttt o5 1 mLg 3}
o] 0.1% peptoneT=2ZA Fast wrF s|43AY. Fo5E 499 01 mLE plate
count agar (Difco Laboratories) Hj Aol Z=ste] 25°Col A 393F wfdstR, &3

o] ¥ FWE potato dextrose agar (Difco Laboratories) BjA|ol] 321l 0.1 mL&

ol

o2

S ofg 25TolA 5¢z wigste] FAd ¥ colony® & colony forming unit

(CFU/g) & A3

B wd AUz 2AEE FAS A%l % Al

DPPH(1,1-diphenyl-2-picryl hydrazyl) sit]Zel tist AAZES SA43AL. & A
o & vge 2 eSS 77 20mL4 i 1A 7HseE EEE thg o mbx]
(Whatman No. )& oj3}ste] Ao ARgsldct. oo} 0.1mLel w2l #A|x3
0.041lmM DPPH €< 1 mLE 7lsl &3] 1057 =20 x| §F 335

A(UV-1601, Shimadzu Co., Japan)Z o]&3te] 525nmold &322 =43k
7} Al&¢] DPPH gtz 2752 b Aoz ALtstad

=<
A BRsEe] AE AR FHE @

7h AFEe JFAVEEE Sk b AFUHE, AR, A S 9olA AxGHE

7V 16.7%, 2T 6.7%, 1E7FE 134%, WF 6.7%, B 56.5%)3t 0w, 20T ol A
At A FHEA WHelE st
W) pH, AAME, &, o @A, UG, M F95, a8 9 FFo|ee= 9
A et FUE oz AT
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54 54

7hH Aws Tte= AQageE AEE 500g, 2w 40g, 25 10g, °]=E 20g, AW/
A 8g, & 310g, £EY 30gl® 3 on, AHurE (straight dough method) & &
W=t & AEYS A3 RE AEES 7 Ho| wr=7)(16% Jeil Instrument
Co., Korea)oll Y1 wr=3lk tfS 282 (Wh20xD750xH1,850, Jeil Instrument Co.,
Korea)oll Al 12 &&(2741°C, 75% RH, 60 min) A1AY. 13 ¥a7F £ d52
6w o= LA ths e Av|el HEsA dgeted 22 HE(35+1T, 85% RH,

50 min)E& A7l & A7] 2LE(Deck oven, Hanyoung Co., Korea)ol|l 4 303+ T
=

3 4 Az % FASH

) mj A E i vy el A b B Ak 549 WMEE doprr] ¢t
H7HF S0gell MiAdR® e vidESas 47 025 g, 05 g R 10 g4 W3 SR
T 450 mL& Fojr AEAE WE tE 30CHH £9 15TCH 22E 4574
A A= 540 s S48

o) AnE A 1A WA b T3 SAssen, By SAASHe
=S4T B A=s AS AE vs 298 AAA(CR-200. Minolta Co.,

2h) 2wl Z A7+ Rheometer (Compac-100, Sun Scientific Co., Japan)& ©]-&3}
o g5 2o AUt F mode 20, load cell 2kg, table speed 60mm/min,

\=e]

sample depth 5Smm® 3}¢] strength, hardness &< 5743}
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Fig. 3-1. Changes in moisture content of whole Prunus mume during drying at

different temperatures
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Fig. 3-2. Changes in moisture content of sliced Prunus mume during drying at

different temperatures
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Table 3-3. Changes in extraction yield of whole Prunus mume at different

intervals.
(unit: %)
. Extraction time (hr)
Treatment

6 12 24
A 0.03 0.22 0.63
B 0.18 0.56 0.87
C 0.26 0.44 0.96
D 0.49 0.78 1.28
E 0.86 1.09 1.66

* Al water:ethanol=100:0; B: water:ethanol=75:25; C: water:ethanol=50:50;
D: water:ethanol=25:75; E: water:ethanol=0:100

Table 3-4. Changes in extraction yield of sliced Prunus mume at different

intervals.
(unit: %)
Treatment” Extraction time (hr)

6 12 24
A 1.83 2.64 2.68
B 2.16 2.65 2.75
C 2.07 2.39 3.02
D 2.41 2.52 2.76
E 1.25 2.57 2.80

* Al water:ethanol=100:0; B: water:ethanol=75:25; C: water:ethanol=50:50;
D: water:ethanol=25:75; E: water:ethanol=0:100
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S7H7F B 71ztel wlst
s Ao s el 12 A2 2% @uAld Mdssds =2 ¥
A ddstA @ oE "ol B7] wEolth A sSAS HUEE AT FelA
= 05%3H7Fe) 2 dEel 7HE =2 Aem dewd 9% w4 T e I
°] $7F= Kim 0(1989)91 AT Aol Mol o] B A AN gl

RE AP 54 77 T dAa SUHEA el Zpol= avA =AA
2k tH(Table 3-5). & ¥ @5 A 5o 19 dds o] 1.78%A e, %
A 670 1.87% 2 71 =2 S Yeldt 54 8Fdd &= 650 Hlste] tha 7

rdte AoR deuth 9% @5 AF dx2719 pHe 567012 wfa i Tol
H7bE Ag T olrmth v ghs vEhden, 1.0%5 H7he
(Table 3-5). o= wiAol] Sofd= o] 7kA f7]abe = Qlste] fg9] pH7F vtol
A7 Wit oz Aztew wdsEas " AP R giz220 vste] pHF B
okrh. e SA AF7HA = oA A o Z pHYE Soll o 1 o]Fe= & W E B
ol A gttt WA ELI wjAEZd 1% HUTE SA 77t wE 2 wEs
R A ekgteh ol B 95 A pHIF BgkS Bk ol HA o el whel
kel AAEHEE Bgel A= Frelotv il To FAE o= st pHe i
2 YA F7] Witz AZEn 894 g A5 w2 mjdssd A
b FARE 158~1.73% =2 279 1.15~1.16%°l B8t 0.4% o] =
Z et (Table 3-5). wabd v A2 9 vfjdgEol 19 H7bre] Aol Al
gto] tha AT Aoz A 4 7|k T WEE 2Hd AE 25
b7 @A e, 1 olFo Aol wet gtk S e AY vhAa Fast
Aot 4 8Fo= widEEHA 1% H7H7F 7B =2 256%E YEhllon, uidd
T2 1% A7+ 222%%2 1 vgoldt. & Ald = T4 Tl doA 2
ol & YERHA ghobA AR = FEol 05% HIHTe AolE wFe] g
FEFES FAE XS Aoz Hg mARY @ wjAdssads Hrtsk AlE 9
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on
—{o

F
~
©
e}

Q
A

i

i

ax g wFolye H

- 112 -



Table 3-5. Changes in quality index of doenjang added with Prunus mume

powder and extract during fermentation at 20C

Quality Treatment Fermentation time (Weeks)
index 0 2 4 6 8
Control 1 514 55.2 B55.7 55.7 55.6
Powder 0.5% 51.5 54.2 5.8 55.7 56.2
Moisture Powder 1.09% 51.3 54.0 53.9 55.0 54.9
content(%) Control 2 52.7 55.1 55.6 56.3 56.6
Extract 0.5% 52.3 55.1 56.4 56.2 56.4
Extract 1.0% 524 55.0 55.4 56.4 56.4
Control 1 1.78 1.79 1.83 1.87 1.83
Powder 0.5% 1.75 1.78 1.78 1.85 1.85
Total Powder 1.0% 1.73 1.76 1.78 1.87 1.85
nitrogen(%4) Control 2 1.78 1.76 1.78 1.85 1.85
Extract 0.5% 1.71 1.79 1.81 1.86 1.86
Extract 1.0% 1.73 1.78 1.80 1.86 1.85
Control 1 5.67 5.25 5.05 5.03 5.08
Powder 0.5% 5.28 5.18 5.06 5.01 5.07
0 Powder 1.09% 492 4.86 481 4.80 490
P Control 2 5.66 5.26 4.96 5.00 5.06
Extract 0.5% 5.02 496 4.89 494 5.01
Extract 1.0% 458 457 452 455 4.62
Control 1 1.15 1.68 1.92 2.39 191
Powder 0.5% 1.58 1.96 191 1.94 2.01
Total acidity Powder 1.0% 1.71 2.20 2.06 2.10 2.22
(%) Control 2 1.16 2.29 1.85 2.14 1.93
Extract 0.5% 1.73 2.02 1.87 2.15 1.89
Extract 1.096 1.71 2.34 2.47 2.41 2.56
Control 1 7.02 6.36 7.08 6.44 6.69
Veast & Powder 0.5% 7.00 6.92 6.95 6.61 6.67
eas
Powder 1.09% 6.49 6.75 6.83 6.66 6.33
Id [L
mo 0
fu/e] & Control 2 7.23 6.78 6.76 6.49 6.64
e Extract 05% 646 7.26 6.99 649 633
Extract 1.0% 597 6.99 6.65 6.14 551
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Fig. 3-3 Changes in amino nitrogen content of doenjang added with Prunus

mume powder and extract during fermentation at 20C
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Table 3-6. Changes in color of doenjang added with Prunus mume powder and

extract during fermentation at 20C

Color Treat ; Fermentation time (Weeks)
reatmen
index 0 2 4 6 8
Control 1 58.82 60.01 71.70 59.67 60.47
Powder 0.5% 60.24 60.27 70.71 59.93 58.00
L Powder 1.0% 59.85 59.43 70.60 58.54 5754
Control 2 62.16 63.23 71.30 59.86 59.98
Extract 0.5% 58.94 57.62 66.66 54.50 53.87
Extract 1.0% 55.41 54.88 64.61 51.82 52.16
Control 1 531 5.93 8.24 6.70 6.95
Powder 0.5% 5.19 6.52 7.42 6.14 6.32
Powder 1.0% 473 6.10 7.04 6.16 6.27
a
Control 2 597 6.90 7.66 7.04 6.66
Extract 0.5% 6.69 751 9.26 7.02 7.28
Extract 1.0% 6.83 8.24 9.59 7.55 7.63
Control 1 23.13 24.92 32.69 28.01 28.6
Powder 0.5% 23.66 25.73 32.81 28.04 26.16
b Powder 1.0% 23.48 24.95 32.38 27.63 27.13
Control 2 24.82 28.03 31.80 28.13 28.18
Extract 0.5% 24.05 24.42 29.94 25.09 25.05
Extract 1.0% 23.15 25.72 29.13 24.45 24.18
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Table 3-7. Changes in DPPH radical scavenging activity of doenjang extracts

added with Prunus mume powder and extract during fermentation at 20C

Fermentation time (Weeks)

Treatment 0 5 1 5 m
Control 1 62.31 53.46 64.27 69.37 78.42
Powder 0.5% 47.48 56.64 67.29 54.48 74.04
Water Powder 1.0% 45.85 57.65 63.19 58.35 64.52
extract Control 2 65.37 60.75 63.19 57.84 65.36
Extract 0.5% 55.01 55.27 66.07 58.21 61.21
Extract 1.0% 53.94 55.63 57.51 58.72 68.35
Control 1 40.25 50.61 50.86 63.01 72.27
Powder 0.5% 44.73 54.01 52.27 61.63 70.20
Methanol Powder 1.0% 45.46 55.68 53.54 55.07 66.28
extract Control 2 44.59 53.25 55.73 55.91 64.37
Extract 0.5% 44.52 54.46 56.67 54.54 63.51
Extract 1.0% 44.59 54.31 54.32 55.84 68.58
Control 1 16.94 24.53 23.74 50.11 33.84
Powder 0.5% 17.81 2513 21.25 40.69 37.66
Ethanol Powder 1.0% 18.39 23.93 21.53 43.78 32.01
extract Control 2 18.61 25.65 24.74 46.04 39.81
Extract 0.5% 18.54 24.38 22.90 42.80 32.32
Extract 1.0% 19.41 26.63 26.72 43.48 34.55
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hevia) A4 o) ol o @] wliolehi Park(1994), Shin $(1999)9] A3

A @k AR T A5G HHE AT pHE Z7he] hzTuc
STHTable 3-8). % 253 @7 AFo &7 19 pHrt 5180l Aot jaww
05% 7+ 4.89, WiAEE 1.0% A7+ 4529 0w, gz 29 pH7F 5.210] %]

2
o wjAsF 05% HIFTE 467, MAEEY 1.0% W7HE 434900k ol
ARw g o dEEel Sof Qi fUMOR AR Aow AT wFge] &
gEolge] meh mE APT pHE A4 Welgout taTsh AR ¥ o
%o AT Atole] pH Aol %4 8F7H4 fFAHE Aoz deud AR
TR dEEe BT plb 4ze) dETED Be AAY FAE A
2 owjasEe W7ol gol ¥ e Ao vhehgthTable 3-8). ®£% nF ol %
gsol el wet FAE WSl FASEoN ETS MART W s
AT Aol %4 8FAA RAHAL. ot 8FEA mFFo] HYH WA

AE fF71ake] ol aukA BA @37 WEow AzhEd.
Z

G, el R ERe b FUhEAoY 3 olFel tha gadhs Ao Uk
U (Fig. 3-8). 2&u &4 7|17 & 2#54E g8z 107 cfu/g o2 e
AFY SA 097 BEF7E 107 cfw/gE FA @ Bang §(2004)9 Ao} £

Astgeh 1% gE AFels 49 Fshe g gEe AT 2w

$He Arke AGTY MR £ gasAE e

nEgel A anArt F4e AAde oY adew nHse Ao, &
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of Hl=zetth o]« A FEFHAe Mo 7Qlgh Aow AW, 4 7|7t
ke wet wjdEEd 05% H7be dEzTet AelE e Al &
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o] Axtel A3

5
o
A
o
N

- 118 -



Table 3-8. Changes in quality index of kochujang added with Prunus mume

powder and extract during fermentation at 20C

Quality Treatment Fermentation time (Weeks)
index 0 2 4 6 8
Control 1 559 56.6 574 589 60.0
Powder 0.5% 55.8 56.4 57.2 589 59.7
Moisture Powder 1.0% 559 56.2 57.3 58.7 59.6
content(%) Control 2 56.9 575 58.2 59.3 60.9
Extract 0.5% 56.5 574 58.2 58.7 60.3
Extract 1.0% 56.4 57.1 579 59.8 60.5
Control 1 5.18 5.01 5.01 4.92 491
Powder 0.5% 4.89 4.76 4.76 4.74 467
q Powder 1.0% 452 458 4.57 454 450
b Control 2 5.21 5.07 5.03 4.95 4.90
Extract 0.5% 4.67 4.61 4.62 455 452
Extract 1.0% 4.34 4.33 4.37 4.32 4.30
Control 1 0.97 1.02 1.15 1.14 1.17
Powder 0.5% 1.22 1.24 1.36 1.38 1.48
Total acidity Powder 1.0% 1.50 1.49 1.58 155 1.59
(%) Control 2 1.08 1.09 1.15 1.17 1.25
Extract 0.5% 1.40 1.40 1.59 154 1.64
Extract 1.0% 191 1.78 1.89 1.88 1.94
Control 1 772 7.79 7.89 7.93 7.90
Total Powder 0.5% 773 7.82 8.02 7.94 7.93
microbial Powder 1.0% 7.67 7.86 8.06 7.94 7.89
count Control 2 7.68 775 8.11 7.92 7.92
[Log cfu/g]l Extract 0.5% 772 777 7.82 8.03 791
Extract 1.0% 7.56 7.87 8.09 7.96 7.87
Control 1 7.33 7.63 7.88 791 7.81
Yeast & Powder 0.5% 7.34 7.64 7.96 7.86 7.88
eas
d L Powder 1.0% 7.35 7.56 7.99 7.83 778
mo 0,
/el & Control 2 7.34 7.61 .04 7.88 7.80
e Extract 05%  7.54 7.60 7.68 7.76 7.89
Extract 1.0% 7.30 7.42 8.01 7.87 7.75
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Table 3-9. Color of kochujang added with Prunus mume powder and extract

during fermentation at 20C

Color Fermentation time (Weeks)
index Treatment 0 5 1 5 3
Control 1 37.71 35.84 36.60 36.03 36.24
Powder 0.5% 37.84 35.71 35.80 37.10 35.67
L Powder 1.0% 38.10 37.14 35.36 36.78 35.67
Control 2 37.28 35.59 36.06 36.94 35.90
Extract 0.5% 36.55 34.78 35.08 36.81 35.98
Extract 1.0% 36.43 35.45 34.57 35.01 34.31
Control 1 26.57 26.57 25.33 24.99 24.51
Powder 0.5% 28.17 24.82 25.53 25.42 24.92
Powder 1.0% 27.85 25.46 25.53 26.30 25.53
° Control 2 27.63 25.69 26.52 25.31 24.14
Extract 0.5% 26.38 24.34 24.87 25.18 24.73
Extract 1.0% 26.99 25.26 23.75 23.84 24.19
Control 1 22.55 20.70 20.82 20.93 20.16
Powder 0.5% 23.77 19.99 21.16 21.37 20.64
Powder 1.0% 23.87 22.46 21.32 22.61 21.63
b Control 2 22.78 20.40 20.99 21.57 20.21
Extract 0.5% 22.36 19.74 19.95 20.92 21.02
Extract 1.0% 23.22 20.69 19.42 19.93 20.09
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Fig. 3-5 Changes in amino nitrogen content of kochujang added with Prunus

mume powder and extract during fermentation at 20C

13 FF AFels dxTe] #99 dFel VAR 2 fAyHas Hrt
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Table 3-10. Changes in DPPH radical scavenging activity of kochujang extracts

added with Prunus mume powder and extract during fermentation at 20C

Fermentation time (Weeks)

Treatment
0 4 3
Control 1 22.0 25.0 25.0
Powder 0.5% 22.2 26.2 25.8
Water Powder 1.0% 21.8 21.5 16.1
extracts Control 2 236 239 23.9
Extract 0.5% 24.5 23.2 26.0
Extract 1.0% 36.7 40.9 43.2
Control 1 18.4 17.6 19.2
Powder 0.5% 18.6 19.0 19.7
Methanol Powder 1.0% 19.1 17.7 18.3
extracts Control 2 18.8 17.6 18.2
Extract 0.5% 19.7 17.8 18.7
Extract 1.0% 19.9 16.9 18.0
Control 1 23.3 17.5 17.8
Powder 0.5% 21.2 17.6 174
Ethanol Powder 1.0% 21.0 16.4 16.7
extracts Control 2 23.2 189 174
Extract 0.5% 22.1 18.1 17.0
Extract 1.0% 21.1 16.8 16.1
np Aol Fd 54
AaEE 3 dsSds HUbe B T Hlste] thAH o2 St
Al e&7p ke Ao g vbEbkth(Table 3-11). T TENA =7 62.3T

ﬂwﬁﬁh%ﬂ@%%Eﬂﬂ@%z

of W7ol A

- 123 -

QT

T -

H/x] oﬂ

58.5~62.2C %
2 F719F9 #go=z Q)

A7t =5



Table 3-11. Characteristic value of mixed flour by amylograph

Temperature at

Treatment Gelat-inizaation .Ma%irnum maximum viscosity Viscosoity at

point(C)  viscosity(B.U.) (C) 95T

Control 62.3 230 92.3 190
Powder 0.5% 62.2 280 95.8 270
Powder 1.0% 61.0 430 95.0 430
Powder 2.0% 58.5 530 94.8 525
Extract 0.5% 62.3 380 94.5 378
Extract 1.0% 60.5 483 94.8 478
Extract 2.0% 59.3 550 93.8 545

2 ol Arke Auwel FAE 2 AolE wolA agror} F
AAom gtastts Ao GEgthTable 3-12). 5 dzTe] #3& 712
mLd H3te] wfHdET 2.0% H7b 519 ml, WAEEd 20% M7 E 467

mL oItk ol WART W AEFA] 9 f7I40R Iste] WE pHr
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Table 3-12. Weight and volume of bread added with Prunus mume powder or

extract
. Specific loaf
Treatment Weight (g) Volume (mL)

volume (mL/g)

Control 132 712 54

Powder 0.5% 128 644 5.0

Powder 1.0% 131 572 4.4

Powder 2.0% 133 519 39

Extract 0.5% 133 719 5.4

Extract 1.0% 131 621 4.7

Extract 2.0% 134 467 35

MARE 2 o dsEae A7 B BW ARE e AR dasn =
& AEME F7hehE Ao GERTH(Table 3-13). Zejv & AE(@E Ay
P Az wdEE 282 delan. & aRe 2hre He

=S H7EgE Ao gixzTo] Mol A H R strength®t hardness’} %S A
o2 YEsth(Table 3-14). & W %79] hardnesst 244,149dyne/cm’$l o1} vj 2
29w 1.0%E 618240dyne/cm® 2 577,976dyne/cm’ ©.® UER} oz
of Hlate] =gkth o)A viAEE B v HIFAJo] A W] hardness7t
7he o] Fde FAAHOoR 2 Hedn 29y vl
# thEF o H]ste] hardness7b W Ao = e A
el

-

Hye
BN 12 oy
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Table 3-13. Color of bread added with Prunus mume powder and extract

Treatment L a b

Control 78.70 -0.50 9.06
Powder 0.5% 77.02 -0.68 9.69
Powder 1.0% 75.02 -1.02 11.09
Powder 2.0% 74.61 -1.25 15.10
Extract 0.5% 75.28 0.18 11.27
Extract 1.0% 72.64 0.91 14.33
Extract 2.0% 64.95 3.09 18.55

Table 3-14. Texture of bread added with Prunus mume powder and extract

Treatment Strength2 Hardness2 Yield Adhesiveness
(dyne/cm”) (dyne/cm”®) (g) (g)
Control 30,655 244,149 169 -1.7
Powder 0.5% 45,215 370,662 205 -1.5
Powder 1.0% 76,152 618,240 367 -1.8
Powder 2.0% 129,657 1,060,617 752 -1.7
Extract 0.5% 27,406 224,233 143 -1.0
Extract 1.0% 71,026 577,976 277 -2.2
Extract 2.0% 96,367 784,899 534 -1.2
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3 4-10 v A A e X 22 9 W3}t S0
(91 %lha)

A" T

Tz 2001 2002 2003 2004 2005 =12
4 - - - - 1.3 -
o = - 1 1 39 6.1 57.2
2F 7.7 7 9.1 8.8 9.3 48
o & - - - 2.2 46 -
St - - - 40 34 -
47| - - - 3.0 2.8 -
PAS ] 0.2 0.2 1.1 4.0 13 183.9
25 - - - 0.5 1.6 -
= - 3 74 339 48.9 100.9
o5 158 186 254 3143 322.1 19.5
Mt 558.3 668 768.6 1,057.4 1,138 19.5
25 40.9 53 85.7 83.8 107.1 27.2
aE 268.5 349 406.5 469 511 17.5
H == - - - 24.9 27.7 -
A 1,033.6 1,267.2 1,533.4 2,009.7 2,196.9 20.7
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variety 0.0765 0.3181 0.8100 0.5554s# 0.2717 0.0409
origin -0.1341 0.2223 0.5462 0.4063+ 0.2138 0.0573
promot -0.138 0.7925 0.8613 0.2683 0.2415 0.2666
price -0.2482 0.4679 0.5958 0.2724 0.2315 0.2393
ngo -0.0694 0.3256 0.8553 1.6953x 0.9962 0.0888
4 04473+ 0.1151 0.0001 10634 0.1290 0.0000
17 2.0773%x 0.1847 0.0000 3.0609*x  (0.2006 0.0000
i I a4 e -166.1434 -245.6412
chi-square#t 29.6492 65.3394
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