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Microbial and Physico-chemical Characteristics of a Maesil(Prunus mume)
Treated with Low Levels of Gamma Rays

Seong-A Lee, Kyung-Hee Kim, Mi-Seon Kim, No-Kyoung Park and Hong-Sun Yook'

Dept. of Food and Nutrition, Chungnam National University, Daejeon 305-764, Korea

Abstract

In this study we assessed the effects of gamma irradiation (0.5~3 kGy) on the microbial and physico-chemical cha-
racteristics of maesil (Prunus mume) stored for 9 days at 20C. Total aerobic bacteria, yeasts and molds were significantly
decreased with increases in the irradiation dosage. In terms of the Hunter's color value, irradiated samples evidenced a
higher b-value, but a lower a-value than the non-irradiated samples. Hardness was reduced with increment in the
irradiation dose level. The contents of total sugar, hydrogen donating activity and organic acids were not affected by
irradiation. The reducing sugar contents of the irradiated samples were superior to those of the non-irradiated samples.
Vitamin C contents were reduced with the progression of storage periods and increases in the dosage level. These results
demonstrated that gamma irradiation of 0.5 to 3 kGy affected the microbiological safety of maesil, but did not affect the
physico-chemical characteristics(total sugar, hydrogen donating activity and organic acid) but the Hunter's color value,
hardness, and vitamin C contents of the maesil deteriorated with gamma irradiation.
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1. M=

oA 2008'd 06€ & T AlIA ek,
771 (Leepack, Hanguk Electronic, Gyunggi, Korea)S ©] & ’5‘}
o] ¥ 7Al(polyethylene bag, 2 mL Ox/m*/24 hr at 0°C; 20x30
cm; Sunkyung Co. Ltd., Korea)2 ¥33la] Ztulxd ZA} &
MR BHE Bt W BAMAC)sI T

Al 2AME SAAE AT AR 2 T 2 (Jeong-
eup, Korea)] A9 305t Ci, Co-60 vl 2A} Al -(point
source AECL, OR-79, MDS Nordion International Co. Ltd,.
Ottawa, On, Canada)$ ©] 83} A7V 10 kGy2| A gz
242405, 1,2 R 3kGyd] F FF0%E A5 stk &
A% 12 alanine dosimeter(S mm, Bruker Instruments,
Rheinstetten, Germany)E AH&3}39T) Dosimetry A 2~8-&
FAYAL | FIAEA)S) TFAo) FEoe] EXAG T A}

gatlov, T FFAge eake 2% oWt
3. AlzEH|

b ZAF A B A0S ZARBIR] e v 2AV RS}
A 20X 99z AAA3HAA 0, 5 L 9of BAL A4

ST PAE, A% AE #5E AAEE o) LEn,
3, £AaFA%, £714 € vitamin C= wjale] AA

0

= J71n Bst] —70CAAM B2 H 59 B¢ 54
A Z(SFDSM12-60Hz, Samwon Freezing Engineering Co., Ko-
rea)S & F BUR DEC] WRF T YE RuHEA AR
2 AHgstart.

4. O|dZ &M

o] AR RES 3 ¢ AHFE 5 HF40.85% NaCl) 27

£ 713 v gAske F Aol AMgsl) gut 37)
’d A& plate count agar(Difco Labs., Detroit, MI, USA)Z&
AH&SE] 30TolA] 48A1ZE vlekslHa, E% 2 Fgo|F &
potato dextrose agar(Difco)yE AFE-3le] 25TollA 3~5Y Hj

Kobrlol RAEFESE

sl AAE colony?] F& &0 2 AlGdld AR 1 g
log colony forming umit(log CFU/g)Z JERNITE,

5 ME =X

vl o] M == Hunter 4§ =A|(ND-300A, Nippon Denshoku,
Japan)E vl o] A& A AT F Zobr] WE(L, lightness), &
A (a, redness), B E(b, yellowness)E HHE 331l 3
TREe2 VRt

6. 4% &%

W) A e) HEE texture analyzer(TA-XT2/25, Stable Micro
System Co. Ltd., Surrey, England)E AM&-8ld &7 813t} A
£ 5 mm9 plungerE ©]£3}] hardnessE S 3T 4
Z71L pre test speed : 2.0 mm/sec, test speed : 1.0 mm/sec,
post test speed : 2.0 mm/sec, strain : 70%Z dtH o, wld
o AT AAR 5 Hg 2918 ZPRAh

7. Vitamin C &2f &H

A= =2 GH L ol 88l AR 1 g& WERIAL: 2448
H(z4t 80 ml, PIEFIAF 30 g2 1 LE &)l 3] 100 mL
2 A3 T o2 10 mL & AEHZLAEIIES 50
mg, 9=ETE 50 mgS 200 mLE o E HAsch
Blank= HIEIR! C EF £9(0.1 mgmL)2.2 3tch

5 }Hz‘ﬂ- _z‘;]}\-’loﬂ 1 mlLE _ﬂgﬂ
5% s8N 1 mL, 345 mLE YL vortexingS &+ 5, 4
Lol A 201'?* B2 A7) E] spectrophotometer(Ultrospee 4300
pro uv/visible spectrophotometer, Brekinghamshire, UK)E 490
nmel| A EFEE 235 1 glucoseE ©] 83 XF A%
o FREE F&3l AR F F G FFE TS &

FE DNSH & o] 83] A8 1 g& RS 42 F 3
Aol 1 mLE # &l DNS A]<Kdinitrosalicylic acid 0.5 g, NaOH
8 g, rochell salt 150 g= 500 mLZ BA8)S 2 mL B3 4L
F, 1083 B B0l 93ty AvA 1083 5ol Eo
WZ+et & spectrophotometer(Ultrospec 4300 pro uv/visible spec-
trophotometer, Brckinghamshire, UK)Z 550 nmollA| §3=E
23318tk FEEs glucose* o] &3 XF AHd H&
st Al & BdT T2 ek

9. TA30is FF

A& 1 goll methanol 9 mLE 7}8le] 420X 24413 5
£33 ¥ 2,400 rpmell A 2087 YA E st & FeAE
AR gdoz AN, 02 mM DPPHE 1 mLe} A&
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£ 1 mLE 7l8te] £33 § 308 Foll methanol £4&
blankZ 3}od 517 nmo| A} spectrophotometer(Ultrospec 4300
pro uv/visible spectrophotometer, Brekinghamshire, UK) 3 &
BEE 2T £l T AN ola B
Stk
FETAT(%) = (1 - MEA7Fe] FR=/5F37]
&3] x 100

10. #7|4F gzt =25

A8 1 g& 2R/ F9 100 mLE 383 5 o] 2 42
Zg439) 10 mL H&t3 FlETeylfd 3~4 es 9
o=@l # 0.1 N NaOH &9 o2 R ao] vehd 7}
AA3ATE 714 blanke FH5E AHEEII T
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Table 1. Changes in microbial growth of maesil stored
for 9 days under the conditions of 20 after gamma irra-

diation (unit : log CFU/g)
Micro-  Irradiation Storage period(day)
organism  dose(kGy) 0 5 9 SEMY
0 370Y 399 489 011
0.5 266°  333% 345" 009
Total 1.0 257 280°%%  2.85  0.06
aerobic B N i
bacteria 2.0 215" 227 22" 013
3.0 1Lo0r 171 178 048
SEM? 0.38 0.07 0.09
0 373 304® 480  0.10
0.5 365 3.42"8 324 005
Yeasts and 10 295" 3,07 3007 0.09
molds 2.0 2004 254" 276" 048
3.0 158 108" 120 068

SEM 0.50 0.40 0.09

1) a~e

Values with different letters within a column differ signi-
ficantly(p<0.05).
AC Valyes with different letters within a row differ significan-
tly(p<0.05).
% Standard error of the means(n=20).
¥ Standard error of the means(n=12),

4 Ale W3l Table 29 #ZTh L
()& A% 047} 5YRol| AP o] F7)gtel] whet
A, 9L Al = AP el THE Aol &

A ekskeh BE3Y BlZRARFS} 0.5, 1 kGy AN Lk
ol whe} zhadke ot 2, 3 kGy RAFE

Z7Ve o7 VRSt mjAd e e do] AL wmug g
A E)0] el 2E vehller A% 27191 0dAd
Aol wiglste] ghel Fvistdant, A4 s4¥} 9dA &=
X/\W Zkol] whe Reigh 401 vehlA] gbetct. 5=, A%
Z71ol} viste] A 9d Rl BE AlEA afte] F7lst
ATk bk =) EE A7y 717E E<E AP Bl S0t
gol mhal haske Aeg Vet ol Yun er al2007)
o] fupd ZiAHj ol w2 Al g} M= gl 2}
o] ol QdEFS WA Fottkn B ud Fuel 2olv) glom,
Al-Bachir(1999)% 0.5~1.5 kGy5 70k A Abste] 4
b AP SAEE AR Baste] 2 det
=A3}5Av}. Kang er al(2003)2 wA#e] Zvbd A= AL
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H‘ rlo



992 o]ido} - AAF - Am
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Table 2. Changes in Hunter's color values of maesil
stored for 9 days under the conditions of 207 after gam-
ma irradiation

Hunter's Irradiation Storage period

color dose (day)
value kGy) 0 5 9 SEM®
0 61.80*9 5572 5191 350
0.5 5873 5375 5408 313
) 1.0 5785 5316  5599° 0.9
- 2.0 5553 5334 5573 021
3.0 5390 5095 5877 030
SEM” 024 0.29 3.63
0 -438C  -081™ -128®  0.059
0.5 -3.18C  -047*  -1.08"®  0.069
) 1.0 -244®  -091™ -090*  0.080
: 20 —202®  -251°  -180"  0.083
30 —2.02%  -094”  -116™ 0.6
SEM 0.06 0.07 0.13
0 2751%  2607°C  2699° 0.6
0.5 2707 2510 2677* 018
) 1.0 26.58*  2482® 2628 0.5
b 2.0 26.04% 2512 2623”019
3.0 2489%  2433C 2630 015
SEM 0.19 0.19 0.11

VL Degree of lightness.
Ya: Degree of redness.
b : Degree of yellowness.

9 27¢ Values with different letters within a column differ signifi-
cantly(p<0.05).

4~C Values with different letters within a row differ signifi-
cantly(p<0.05).

% Standard error of the means(n=40).
9 Standard error of the means(n=24).

FoRrlot RATFEEE

™ Table 39l YERAIEE wjde] A= sk A% 717 %
ZAp o] 2713 whet gadhe AdE BAth A% 2
7] BlZAFEe] AT} v uE S w) AR g0l 13.80%
(0.5 kGy), 37.23%(1 kGy), 92.68%(2 kGy), 93.24%(3 kGy)=
2 kGy o1e] AR Eel| N & 2AEE e e, A7 5
3} 9o M= HFH O E 66.14%(0.5 kGy), 81.04% (1 kGy),
86.52%(2 kGy), 93.02%(3 kGy)2 H] Aol BI3] ZAboll
A 2 2ags BT Egea et al2007)= EFFES 0.5~1
kGyS] AN 2ANg A3}, ZAMFY A =7t HiZARE) H]
3 e e JERIUTE 233991, Yun et al (2007)2
vl 2A1E Alake] AEE 24T A 2AE HIZA
Tof| BBt AErt T B A3E HAFun s
o, Kwon et al(1998)2 7uld ZAlol| ofsf ol Az
2o Axy) ARty Badte] B AT dx)she Ao
2 YRt

4. Vitamin C &2F pis}

Table 4% 7Hubd ZALE ufA 9] vitamin C T H3I2 9
o Zol AABIA A% 27] 3 kGy AR 0.50 mg/ 100
mLE H)ZAFES} 0.5, 1, 2 kGy ZAFF) Hlgle] 2 gk
B om wZAFES} 0.5, 1, 2 kGy A 21481 &}
ol JehIA @itk A sdRlodle RAMIF ©E 2}
o]& RKol|x] &skx, A% 9dA e AN Ho] F71e
w}e} vitamin C 8ol ZHAsIdnh A3 7IRE R AW EE

- Table 3. Changes in hardness of maesil stored for 9
days under the conditions of 20°C after gamma irradiation

(unit : g)

Trradiation Storage period

Tex- dose (day)

M ko) 0 5 9 SEM?
0 5404.19" 3125.09** 3301.86* 1172.98
05  4658.39** 1073.60" 1101.58®  581.72
Hard- 1.0 339217 85671 347.03" 31110
ness 20 395.84™  524.06™ 336747  63.60
3.0 365.12%% 28411 160.69°  30.03

SEM? 1030.13  131.98  104.95

D 27¢ yalues with different letters within a column differ signifi-
cantly(p<0.05).
A~C Values with different letters within a row differ signifi-
cantly(p<0.05).
D Standard error of the means(n=45).
% Standard error of the means(n=27).
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Table 4. Changes in vitamin C contents of maesil stored
for 9 days under the conditions of 20C after gamma irra-

diation (unit : mg/100g)
Irradiation Storage period
dose (day)
(kGy) 0 5 9 SEM”
0 041 037 036 0.02
0.5 040 035 030" 004
Vitacmin 1.0 044 036 028" 0.02
aC aB C.
contents 20 0.40 0.35 023" 001
3.0 028  034¢ 0.18% 001
SEM”  0.03 0.02 0.01
D274 values with different letters within a column differ signifi-
cantly(p<0.05).
A7C Values with different letters within a row differ signifi-
cantly(p<0.05).

? Standard error of the means(n=10).
¥ Standard error of the means(n=6).

H|ZAME A4 7]30e)] |2 A0)F Holx] ggten} zA}
TN e A7 7133e] S7Fgell whEt vitamin C $HFo] A
31tk Wen er al(2006)2 F71Abo] 2HTH2~14 kGy)<
ek 2AME @ & vitamin C S BA3) A3 4 kGy
ZAMA] 835 mg/100 golA 4.3 mg/100 g2 Zaslitin
H 3135} 1, Ladaniya et al(2003)& wHolel] Zhapd 2ARA]
A727] vitamin C o] 24.20 mg/100 mL(E]) ZAFE), 21.40
mg/ 100 mL(0.25 kGy), 17.90 mg/100 mL(0.5 kGy)Z ZA} T
oNA vitamin C ko] FHAsI o, A 712F Akl 4
A Bl AR vlaf we S etk Eastsich
ol B A Fhuba Zald 2@ Ao} vitamin C &
ol A% 71k B Aad A Ze Auoln)

Fig. 20 YeRAATE Yun er al(2007)& Atatel] 1 kGyo) 7+
obd 2ARE ¥ H F 2 S S8 A9 f9EH< Ao
© TAHA Fodris B 184951, Castell-perez er al(2004)
o] AR ZAtE AEY F Tl Al 93] Fo=d
FEE WA Foivkan Bag v e, B A= o
9] AFe} fAlstA A7 7] AL ko] Foigtel| walt
T 7 ol vt ko, A% 549 9dA o=
ZAL Aol we Atol & JeRA] kst 3L A 713k
o] S7tgtell wEt Bl2ATe] F @ A ko =
AFPAM S ZAF Ao whE Aol E JehiA] ek

~

uABEeA o olget 54 H7t 993
8 —
O control @0.5kGy
< 6 & H1kGy BoKGy
5 W 3Gy
; 4 r bcabAabB ah a4 ah aA aA aABaA aA aA ah
T2
°
0

0 5 9
Storage periods(days)

Fig. 1. Changes in total sugars contents of Maesil stored
for 9 days under the conditions of 20 after gamma irra-
diation.

** Values with different superscript letters in the same storage
periods are significantly different(p<<0.05).
A7 Values with different superscript letters in the same irradia-
tion dose are significantly different(p<0.05).

no
O

O control B 0.5kGy

B 1kGy B2kGy
B 3kGy

—
(6]

&2}

Reducing sugar contents(%)
_
(@}

0 5 9
Storage periods(days)

Fig. 2. Changes in reducing sugars contents of maesil
stored for 9 days under the conditions of 20T after gamma
irradiation.

** Values with different superscript letters in the same storage
periods are significantly different(p<0.05).
#7C Values with different superscript letters in the same irradia-
tion dose are significantly different(p<0.05).

ahA, 7 2abe sjale] Sl ok dske RE A
& 712 FeE Aol wldste] Fobeke A¥FE Eo,

A

A7 9dAoll = AR oA Q] Aol S HolA] &3ith
T3 A7 717kl Fhshel whet Bl2AMTSE 0.5, 1 kGy &
Al A 27Vt et 2, 3 kGy FEAMFIIA & oA )
o] & vehl®] ¥tt} Manolopoulou & Papadopoulou(1998)
= 71997F A% 71gko] F7etel wel Sddo] St
B39 3L, Yun er al(2007) GA] vkl ZALE Alzte] 3
42 g% Bgke Avbd A AR 9 BE 2kd A A
#glol dat Frtste AEE etk Kasted £ A
7o} FAFEATH
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6. T230is Hist

FAEFATE A i FAE Foste] A vhe
< T, AF W AR A A QA WollA] 3
£ oAt 289 HE2 % o] 853 UtHKim ef al 2006).
wEti] 2 AfoA] e B EAAGe R QHE S free
radical?] DPPHE ©]| &3l vjile] $£i3odeE 233 2
= Fig. 39 JERIATE AN Zell ©hE Ajolg AR
A 27Vl Ao FVMEFE FAse AolE B
Sovt A% 59T A 9d A= AN o w2 i}O]—é—
Holz| ettt A, 274 7|7t ME FaFdeS AA
Aoz Z4sle FAE B3, 2 kGy ZAFAAE 78.32%
A 0Y), 78.79%(A 5Y), 75.66%(AF 92 <1t
S YeR o, v ZARESE ZAH0.5, 1, 3 kGy)ollA
= A% 713l mE ARl Aol E YEhA] 243ttt Kim
et al(2005)= 7V AR 4 H /9] FaFeTE vt
A ZAb &l F94 zbo|7t gtk B8k 1, Kang
et al(2003) A Zopdd ZAE 3 23] FEH9 FAYH
ol A ZAL 9@ zlolr} gtk Earskg e,
Son ef al(2001)& EXFZE ol ZAE & § $42F
g% FHHE @4 ZAFFS H ZAVFT | ol AQL A}
ol & HolA| gytia Hidle] Fupd Al wjde] £4
FoATd 9L PIAA E= AR Algdrh

d

7. w710t gk wis

2 ZAME wjde] f714F $F Wk Fig. 40 Vet
WAt A2 HIXAHLOH vl AR 714t 3ol
FoH oz w& FFE eI, 0.5 kGy(50.58%), 1 kGy

(4827%), 3 kGy(46.22%) 2 kGy(44.49%)2) &0.2 gro] 7
100
*'é 8o | akablabAyagya aA aA gaaAga aA ap ah gBah
§ Ocontol
2 60 r B0.5Gy
§ B 1kGy
2 40 + B 2kGy
z W 3KGy
g
5 20 1
z
o Y

0 5 9
Storage periods (days)

Fig. 3. Changes in hydrogen donating activity of maesil
stored for 9 days under the conditions of 20°C after gamma
irradiation.

** Values with different superscript letters in the same sto-
rage periods are significantly different(p<0.05).

B Values with different superscript letters in the same irra-
diation dose are significantly different(p<0.05).

e - S5 Hobrot RAFSEHE

100
O control B 0.5kGy
£ 80 | BikGy B 2kGy
f_.c" B 3kGCy
2
= L
3 60 aApo aA aB aB aA aA ba bB 8AabApp
> d
s 40 ¢
=
g
5 20 ¢
0

0 5 9
Storage periods{days)

Fig. 4. Changes in organic acid contents of Maesil stored
for 9 days under the conditions of 20T after gamma irradia-
tion.
3¢ vValues with different superscript letters in the same storage

periods are significantly different(p<0.05).
A~C Values with different superscript letters in the same irradia-
tion dose are significantly different(p<0.05).

ZAL g & Zpol7t gle.
ol det o148l Aole U
o} 3 A7t vl 21315}. A, A% 717te] F7He v
2 0.5 kGy ZAFTE 50.58%(A% 02), 49.62%(H 7 59),
4936%(A 9 ot A o WIEANS} AR
(1, 2, 3 kGy)y= A% 7127 vdEstd F7ketAth whebA
B dFoMe A} 27] 2AM ] e {94 AlelE
Yehhlou, A% 71zke] Aol el 1 Rpo| 7t Ak
t}. 0|8 AT AFE Miller & McDonald(1996)2] E%o]]
03, 0.6 kGy=Z 7k A8 & A7 f714F T 3L
7)1X) A FEThe B39 Boylston ef al(2004)2] 3keto] 4t
dol] XA AL @ A {714t i FalFQ "sh=
A9t B39 Kwon ef al(2002)8] 3tobd-& A3 9]
AT A3E 2 A% AR F AR A=e Fld
A28 Aolgl ¥zl FE HolA ggivte E1st A
F2NE AYstae FARE 23S JeErAH.

2 o

wjadel A% - #5 BN AR e ST HEFL
Aol A48 5 e AR ABL AT A7 ad_ﬂgi w
Ao) 0.5~3 kGyE b ZARE AAISH 20TolA 9
RAASHA ujale] n|YESA D o|5EtE TA B4 4% %
AVsisich. wjalel 714 Alde £R 9 FWo] ¥Ee =
Ao Z7HREE T, vide) A Wsjel e
Zopd zAl] 28] YRS} 7 } ua A% sl A
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