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Abstract

To develop natural food preservative, antimicrobial activity of Pinus densiflora Sieb. et Zuvcc.(PD) ethanol exiract
against pathogens were investigated. The growth of pathogens such as Staphylococcus aureus ATCC 29737, Bacillus
subtilis KCTC 1021, Bacillus megaterium KCIC 3007 and Vibrio parahaemolyticus ATCC 17802 was inhibited as much
as 4 10 6 log cycle in tryptic soy broth containing 40mg/mé of PD extract but Salmonalla typhimurium ATCC 14028 and
Pseudomonas fluorescens ATCC 21541 were ot inhibited. The total, gram negative and psychretrophic bacterial count
were inhibited in minced pork containing 40mg/mé of PD extract for 20 days at 4°C. The sensory quality of hamburger
patty such as taste, flavor and overall acceptability were not decreased by the addition of 40mg/ml PD (p<0.05).
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Staphylococcus  aureus ATCC 29737, Bacillus subtilis
KCTC 1021, Vibrio parahaemolyticus ATCC 17802,
Salmonella  typhimurium ATCC 14028, FEscherichia coli
ATCC 11775, Pseudomongs fluorescens ATCC 21541,
Bacillus megaterium KCTC 3007Z tryptic soy broth(TSB,
Difco)ol] AFdte] 37°CollA 2427F 23] Athujfated
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H diskel] FEE2 FFAA WA A4 gRFED 4T
ol A 24A]7F B WAAIZ) T 37CTAA 24413 B A3}
o disk #9¢] FHE YAFFER FAFAh

(8

B

Ale 72 ST HAl

24X 7 wFst 2 AJFEFE AUR GEHE H2E
Omg/ml, 4mg/mi, 20mgmi, 40mgmiE 73 tryptic soy
brothell Z4Fste] 37T oA 242)7F vl & pour plate
method(13)2 tryptic soy agard] 24A)7F sjerst § A

¥ colony & ASshich

ME EEXEAMC olgd HAt

£% 2dg RaEdze A54e 2Ry 999
& S F&9 40ngnl, 120ngmLS A 24
S A z3et F penidishel] 715 Y 4CAA 209
L AFEEA 59 NEeE 4RSS FPsEh 2
A5 1g& peptone o 343 & 2F 4= plate count
agar(Difco), gram negative bacteria CVT agar(plate
count agarel crystal violet 1ppm, 2.3.5-triphenyltetrazolium
chloride 50ppm), coliform bacteria®™ violet red bile agarS
o] &35} pouring culture’d(13).0.2 HF F 37T 2
4~48hr u)%}, Psychrotrophic bacteriax plaie count agar
F ol&3te] 4T]A 7~10497 ¥l ¥ el colony
FE A3

24489 pH 57

2345 10ge] 2845 30mE 715k homogenizer(Nihon
Seiki, ACE, Japan)E 15,000rpme] 4] 223t #3 A7 ¥
EFRFE 7k 100mE 93 S92 pH meter(ion
analyzer 150, Comning, USA)Z 22 3}9]c}.

AHAE
=S

AZA(CR 200 Minola) 2 33 W8 &3] HFgh
£ FR9oH, 2HRL L, o, b2 FASPZ, o
e FEWE Y=045, a=03132, y=03203%] w3
calibration plates A5 ch
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o & #%3 HiE HESYT). Hamburger pattys 2
HE 100 5 207g, LM 8.62g, WIHE 345g, ¢
f 345g, &F 14g, $F 026g, 47 009, BTE ¥
GElE WA AR e FE29e 24z} Ong/ml, 40my
me, 120mg/mé F7Iste] EFS WA HEIE Az F
o 8 28 Viax 59 95& 57 A s
ZA}sle] SAS software packageS )83k Duncan ‘s
multiple range testol] 28] o4& FAASHTH
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Fig. 1. Antimicrobial activities of Pinus densiflora ethanol
extracts against Staphylococcus aureus ATCC 29737.
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Hg. 2. Growth of Bacillus megaterium KCTC 3007 in TSB
containing various concentrations of ethanol extracts of
Pinus densiflora at 37°C.
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Fig. 3. Effects of Pinus densiflora cthanol extracts on pH of
ground meats during storage time for 20 days 4°C.
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Fig. 4. Effects of Pinus densiflora ethanol extracts on total
bacterial count of ground meats during storage time
for 20 days 4T.
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Fig, 5. Effects of Pinus densiflora ethanol extracts on
psychrotrophic bacterial count of ground meats during
storage time for 20 days 4.
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Table 1. Viable cell comt of Pathogenic Microorganisms
in TSB containing organic solvent from
Ethanol extract of Pinus densiflora(40mg/md)
after incubation for 12 hours at 37T

(Log No. CFU/mf)

Faim  hobefn  Bucills Bacillus Vibrio Staphylococcus
sovent  time(tr)  megpmerin  subtls  paroheemolyticus aureus
Gt 0 4PH001 4712003 4700 4741003

12 9881001  9.88+001 985001 1038002
Eler 0 494000 4703003 4671004 471003

2 1004002 100x004 2651003 8481002
Byl 0 4861001 478001 489003 4862001
Attt 12 0004000 17900 2495007 9011003

0 4142000 4482003 4713003 532000
Ruand 12 7584002 7322001 548002 78100

Meanz Standard deviation(n=3).

22452 pH

%9 pHE Fd7t Zago] wWal S, ammonia 52
Aol o3 Walstel pH7E A3l FvhekA] "ok %
THEe A 4B 44 A & YRz
HAZbe 57c) glen, ol FdEd ¥ P}
HE 1B, AU FEAS 2489 47 40
mg/md, 120mgnle H7kste] 4TolA AAetAA pH
e BEE dIe Fg 6o YEhh IuiHoR
A% 7o e AETt wolRsE 4%9) pHE %o}
A A%l K1), 2 d¥elAE &7]9 pHe dE
F7F 527900 dhs] AUF olekE FEN 40mgnd, 120
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Fig. 6. Effects of Pinus densiflora ethanol extracts on gram
negative bacteral count of ground meats during
storage time for 20 days 4°C.
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Table 3. Effects of Pinus densiflora ethanol extracts on
color of ground meats during storage time for
20 days 4T
Conc. of Fermentation period(days)
PD(%B) 0 5 10 15 20
A 63.18 59.72 5347 5620 354.24
B 64.12 6093 6079 62.56 5839
C 6598 64.18 6290 64.73 67.37
A 718 520 7.84 840 752
Redness(a) B 698 425 360 507 487
C
A
B
C

Color value

Lightness(L)

654 401 412 391 449
1275 925 725 728 692
1242 869 876 891 781
12.98

Yellowness(b)
1040 994 947 973

A Control
B : Ethanol extract of Pinus densiflora(40ng/nt)
C : Ethanol extract of Pinus densiflora(120mg/ni)

pH Wsle vk}
A Uehd Agael FAEE ¢ & AT o224 7
F4E ol 93t EHSel 2t Omg/md, 40mg/md,
120ngmee) AUF F2q& TP WuA Sy E
Az F FsAAd o 71548 dEz7e vug 2
= Table 4elA Vel Bsdake B, &, 39
A 7)Ez A 53 iﬂ%j'ﬁoi Byt T
g} dong/mé A7FFe] A% R} e visdh v
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& Yepliglth ol 2uUR e 2529 A F
o7} 2EH o HLﬁﬂE]~ Aoz #AgEe)t = FHF
NEEE 40ngml B7H7d AL dzFek HaE Aol
7t flenz AF BEAER AT dEE FEE
o] Abgo] Zhedttha weE A

2 o

A A %a% A2ar] fate] s e
F25 A0mymiE BUV3 TSBe M Staphylococcus aureus
ATCC 29737, Bacillus subtilis KCTC 1021, Bacillus
megaterium KCTC 3007 Z18]X Vibrio parahaemolticus
ATCC 17802= v+ ®l3] 494 6 log cyecle 2 4]

Zo] oAM=l e} Salmonalla typhimurium ATCC 14028
S} Pseudomonas fluorescens ATCC 21541 1 AAo]
AAHA] AT ApE- FEde] AF BEAHZAY
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E Akt % A% AR wiAe ids ZES
Ak &HE FEAE 08T ER BAS AR A
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Kol o o 28 713Ae s dag 25
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