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4% 7139 A2e 71 % HACCP 2 9)

AeE AdEol EU8e Jln YA, AARe
2 435 94 Eus A% bk gek ol
Hlste} ele) 2uAEL 2HE AR 23 e

¥ nzasl W84 o, Re Aol 3
A TPE 4L MEss ATE MG 13
2, o]33 2H|Ate] 279 BEYE F deH, F
£33 AR IHAAE 7R AFE s 9
M “hurdle E3 = HEd e =UstdA A
Aol BT FE AES FFFHo= °1%5}°4
ofnt gt 7|E9] e BEEF AR dgted &
£ FAES 75 S o] 83 AFAHFYHE 2H|A}
Mo AFZo] At 2gE=E, 2v|RtY] A2
7o BEe AFNLde nAE fele 4%
T UAEY 7]5E o8 AEE AY WY
EQlo] dAFolgtn = FHdo] ofd ZHeolzgtn
Azt

Q17te] A Ay&o| Lactobacilli, Lactococcus, Leu-
conostoc 2 Pediococcuss-S T 3= ZAabdo| o]
£ L oW ANE FHAE Yol ohAAAE
225 Qe G o) gk e 3
W ulos sl YAHY YR AE AAVE =
Tehx) g WelEE BAF E= 2 oA 4ES

AFshke AL Attt Do, aje =, 4
£ gx}=9 BAE 11= bacteriocin 5 P E
A A 4F % o] A77t AEE FHL
2 dF7HE AL 45 oplct. 23y, i

olglo= ?_17&«] A48 AHE] 2 ugEL of
< gdsitt. AT o]9d nYEE Uztate o
A3 HEA "‘] A8de EAE %_]—9?111 3kt

¥ 2z dR4el dE A FAY & Aok
& 288 Wgoz dd, At 14D SbE
2¥E 4F BT 4¥E BASHE 97E A%

Ay Foloh. 21T Aol ue) ujBEL AE F
21F9] AZA T B2 F= AECEE /7]
2, H,0,, diacetyl, AlH&A34)], bacteriocin 5 T}
F EHFol LA dew, o seH 53
bacteriocin& Zzte] B ATV} o]FA|1 2
T oje 2 AAFE M Aoz Yol

e, oA 28 AAME 24T B A
2 e FARFEO YEE WS Aoz F
3 A, ZAF EE diacetyl 9 EFL
GRAS9) 9=+ ¥HA bacteriocin o 2] 2 A,

kol o)sted H4HE bacteriocing A AL}
FE2348 JH= b 2Fd g=Ho = HUlst
= AL A9 gl "t olF7A] YR E
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nisin®|1} diplococcin 52} bacteriocing Zo] &
A (antimicrobial) 2}t &= ASLE Yot o
60d A = =48 =gH 3= streptococcig)
Adfol] et AFE Fted ¢ nisin2 AFH7}
E2A49 E840] Bz, 939 Aplin &
Barrettiit= Nisaplin® olgl= Age 323
nising A4ks}7]9] o]ttt Aplin & Barrett
ite] ZAF Azl o3tA 37) g, 97 F7}e
A 2514 F 1094 A|g9A nising A}
+ Lactococcus lactis F2] n|AEo] SARJTT
gtk o]H ¥ nising A= UAES
T3 Aog, I 433 2: At T o] 1]
AE 9 3 AES AFsY stk I™d=E BT
3t nisine]] g el A2 717k 287}
87U F7HEe #¢ FAO/WHO 3% HE
7F f143]= 1969de] AFH7HEZA 9] nisin A}
£ FHL=S A3dPAT, ulFe FDAE
1988 dq o]22jro} M2 ATET X= AZH =
A} Clostridium botulinum®] A} & FAHL
Aslst7] A BEER Ut o)AMY 1 3
7tell o|2717kA] B2 At AR 8T EHUA
2, 4 3fte] bacteriocino] F-EA 0 2wl 4
F EEEE FH7MEOeE AL "HE FBS
bacteriocin®] ©]§ 7+e4E FAAA + AUe ¢

olgith. A%, 2 veke] AgolE o} nisin

Oz+2H+Mn*

nonenzymatic superoxide reduction R

pyruvate oxidase
Pyruvate+0,+PO* +

L-lactate oxidase
Lactate + Oz

7

NAD-independent D-lactate dehydrogenase

Lactate+0,

o] AFH7}ER F7tE AA Foth

o] Z|A bacteriocing A &g, 2Eo] AF
A Bl =80l 2 F e PAE feo B2
R I &8 Aol digt goks] Bzt gt

1. 334 9 lactoperoxidase
A 2"

dntHo g Lactobacillid] 43t ZHAMFL cat-
alasert Aol glomz, W4E Fisra
golelx R Bu, guze ¥3
st TseLE ANBT. 3
pyruvate, NADH % AtA#xz}7} &
Foaze sstedn AusaE
gt (Fig. 1).

Staphylococcus aureus®} Pseudomonas spp. 5
o] WBEL 2 Faddol vt Fatslea
o distd 2~10WiF= RIZsIch FAsELE
oF 6ug/ml A= FTol|A Staphylococcusel o
3t AFETE Bo|n, Pseudomonassol] tha)A
T 25~35ug/m¢ F=o] TN FTEHE 2
k. olsh ZE Hsirae FWAA FEY o
sol, THEE Gl B2 So| Fssash v
Sl gFHE 712 A EH+= lactoperoxidase

Axdo] LA ek

HLO,+Mn*

> acetyl phosphate+CO,+H0,

> pyruvate+H0,

NADH oxidase
NADH-+H"+0,

> pyruvate+H0,

— NAD+HJ0,

Fig. 1. Mechanism of hydrogen peroxide generation
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Lactoperoxidase A]AEl-& AL A Ao 2
A, gram %A M@ == gram 24 AHlTol i3}
o FFEF B ALEIHE B o] A|xHe]
F4 @A 2% lactoperoxidase, thiocyanate 2
FarskeEA7b 9ok Lactoperoxidases ¥IH5E
o] FA(FUAR), EFYA(MERAR), T8GR 2
Ztzye] Bu|EOAM ELAHE AdEolth. $R9
lactoperoxidase= B A WAA o] U7 wjEo
74CAA DA dXT Ffole TP
g3, X Folx Z2H7P} BES]
o thiocyanateo} FAretEAzte] WS ZojE
T g ¥29 $HE 1.2~194 units/ml9
peroxidase 97} B <Ittz 3Fkc}h. Thiocyanate
© T8 =3 ¢ FHEdA &3] 2AHH, Al
Fo|dols AFF T2 A3 o] EF ¥
T 4ol g F3o wet xolE Holzle 3
g, dubAEQl Sfol A= 0.1~1.5mg% F=7} 2
A"ty gt}h. Lactoperoxidase systemol|A] o]
£ FEras ¥ (polymorphonu-
clear leucocytes)oll 2J&td A= FHAjo] 7}5381H,
il sl x YA

Lactoperoxidaser= IAFslFEAE  48|5HHA
thiocyanate(SCN~) & AF}A|AA o8] 7}z 9] A+
3tE FAAES AAZAZ. o] 7hedH FH FT
AHE-2 hypothiocyaniteo]-&(OSCN~)¢ld], o] o]
<2 d¥igel —SH7|E dA7Ie2H a4 F
G o] 75 ®ZE 7HHeH, AEgis &
FE A3l Ze =2 Hh. a3us njYEd
T X, olulxdlt Fo F+ Y A YA
T 4ol Mgt

3 a3t 7 9 el wet 2ekx]7)e st
gk, o] Al2”le HmH Tt u|YEe 4] E
= WA A#MSAY AFEe ol2A & 4 Utk
du, dF pBELS REFHo|gtxr o] A|xHl
ot AAE FUHEES FIAIIAY, FH4
E25EH A% £ BFIrE g
Wolfson®} Sumner o] A|A®le] AFadrt =
7] F5ot #AE Aoz ¥ty B1Eigch. o

o

Lo

9 49 Ao oA tryptic soy brothE o]
83y 37°ColA Salmonella typhymurium< vl
g o, FF7t 10~10° CFU/mlgl ZA$ds
lactoperox-idase A|2®ld] o]3}e] ApHo]| o] =7
58k, 10°~10" CFU/ml ZA$ol= AFans
B Ach(Figure 2).

—

Log count (cfu/ml)
S == NN W e N 0o

-}

& & 1012 14 16 18 20 22 24 26 28 29
Time (h) )

Fig. 2. Growth and survival of S. typhimurium
in the presence and absence of the LLP
system. Inoculum and treatment:10’
CFU/ml(Q); 10* CFU/ml + LP syst-
em(@); 10° CFU/mlI((1); 10°* CFU/
ml+LP system(H); 10" CFU/ml(A);
10" CFU/ml+LP system( A).

2. Reuterin

Lactobactllus reuteri= QI17F ¥ 7]} 529 #
oM E3HA EAHE PBEEA, 5F9 FW
oA B vBES JAE FEFEZHA 713}
= 34 A AL 5 Udoke o] AAFHI=
stach ©F A7z #-¥3t9M = Lactobacil
lus reuteriz} /Fold | BE M Eote] E|FH HF
& Y279 reuterin A4to] FEE T EH|7} o]
FojFth= 7Hdo] Ak u} Ach(heterologous
induction). Reuterin Lactobacillus reuteri7}
glycerold] =25 & uwf veldl B, o|&A glyc-
erol dehydratasec)] 2J&l glycerol2 55 A3
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slo] Bu|Ee JEa Ao HER EEEA &3
%7} =Y. Reuterin  3-hydroxypropi-onalde-
hydee] @34, 318 dax 9 Fito oA
o] 5gE=2 HHAtk(Fig. 3).

HC=0

HC

HC—OH
3-hydroxypropionaldehyde

H,c—oH

dimeric form hydrated form

Fig. 3. The three forms of reuterin present

in aqueous solution

Reutering gram %4 Ao, gram 24 A,
AR, E%o] o digtd ¥md FEAT dF
29 EZE Hol=d|, AFHY EAle #EE Sal
monella, Shiegella, Clostridium, Listeria, Staphy-
lococcus, Candida, Trypanosoma So|x= F2}7}
olth. Reuterino] @d&dL 7MAA s 7132
ol & 7= e FHE A= %A, ribonucl-
eotide reductase& Hal|sh= 7]5ol HaA. o}
Z7}A] & reuterino] E%%%‘)ﬂ &t 5**3—}79
ZFE A eAd dF EHe FHsA ¢ ‘Il
AHo| A= reutering A& $&3le=
o] zlgy=lo] gtrt.

Reuterin®] 8¥7+7]%= 37°C, pH 6.59] ZZHdA
4dojx, A =AM E JiHoz AHF vt
gdy "é ZHqAE vt H oz 843ty
= Aoz AT W, 5ToANE =¢ ¢A3)
dA 67147HA = 84747 sl @4, 29
o2, reuterine] AE BEB2Z A9 7}54E 7}
Agd, WALz E FE5E 4FTol ALda]

2 4 9J& Zolr}. Reutering o]&3lAL}, reut-
ering Ay4Hel= Lactobacillus reuteriE o]-8-3=
2M oF e |79 AR & 7ol A4
2 vk glod, 2FAHo] He FEY AAFH6
&3l ATE A=A A Har]e] 3
4] reuterin®] FgaFH= th9| Fig. 49 2ot

8-
g ]
e
& - CONTROL
o 87 -+ 10 UNITS/G
S - 50 UNITS/G

-~ 100 UNITS/G

DAYS(4°C)
Fig. 4. Effect of Reuterin on coliforms in

ground beef
3. Diacetyl

Jaye] Bio] oJ3td BE|9] Pr] HEoE ¢
212 diacetyl(2,3-butanedione) & &¢#=& 7}zl
tta o). Diacetyl2 Lactococcus, Leuconostoc,
Pediococcus 59 pJAENA  dAE7HERQ
pyruvate27H YAEE BEF2A, Jayd oJ3td
pH 5.59] ZHAE 200pug/mle] =2 AR
g gram &4 AlFel distd AsieE 7HAH,
300ug/mle] FEoAMe ZRAFE AT gram
FAA Te A SRR, RAAFS 350ug/mle] F
EME A=A vt Foh(Table 1). Agt
Ho2 diacetyle] FFHL 37TolA Brke 10
T Ex 20CAA o axFEe|cty 3ok BE
oo it diacetyle] X|Al&n= Table 29}
Zoh

Diacetyl2 39 a7 29EFE 717 R
2 Ho|o}, GRAS & 33l= SHolA|qt, LA
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o] AN %% WAE Mz §TEE 1T & acetylo] GRASY siZske Aoz UFHD )
gl FEAA AE Brls AL of@th. 28 & 3, E@¥0] S0l BF gleAs ¥EY
U, 4F HeIN 4F Az duge] W A@A sich o] Bl Y Ames test 23}, Foide
249 A48 bsAol Atk Ed, YikEezE di wEE Bdvolso] BRI BT ok

Table 1. Effect of pH on the antimicrobial activity of diacetyl in PCA

Diacetyl concn and type of No. of strains that grew/no. tested at pH
organism 5.0 5.5 6.0 6.5 7.0 T 8.1 8.6

100pg/ml

Lactic acid bacteria = « = =+ =+ ¢ ¢ » o+ 9/9 10/10 10/10 10/10  10/10 10/10 — -

Gram-positive non-lactic acid bacteria - - 4/4 8/8 11/11 11/12  11/12  12/12 - -

PR fhea i B2 £ % ST Al 3/3 3/3 3/4 4/4 4/4 4/4 = =

Gram-negative bacteria + « + =« « ¢ « - 7/13 7/13 10/14 8/14 9/14 14/14 — -
200pg/mé

Lactic acid bacteria « » = =+« « ¢ v« v s 9/9 9/10 10/10 10/10  10/10  10/10 10/10  10/10

Gram-positive non-lactic acid bacteria + +1/4 3/8 7/11 4/12 2/12 11/12 12/12 12/12

Yeasts « « ¢ ¢+ cere e ceee e e1/3 0/3 0/4 1/4 0/4 4/4 4/4 4/4

Gram-negative bacteria « + « = « « = + « - 0/13 0/13 0/14 1/14 0/14 5/14 13/14  13/14
3004g/me :

Lactic acid bacteria « + « =« ¢+ s o o o s 9/9 9/10 10/10 10/10 9/10 10/10 10/10 10/10

Gram-positive non-lactic acid bacteria - -1/4 2/8 1/11 1/12 0/12 6/12 12/12  12/12

Yeasts s v v oevwaonmnnnes s 1/3 0/3 0/4 0/4 0/4 2/4 4/4 4/4

Gram-negative bacteria » « + =+« + + « - 0/13 0/13 0/14 0/14 0/14 1/14 5/14 10/14
350g/ml

Lactic acid bacteria « « + + « = =+« « - 9/9  8/10  9/10  lo/10  7/10  10/10  10/10  10/10

Gram-positive non-lactic acid bacteria - - 1/4 1/8 0/11 1/12 0/12 5/12 11/12 12/12

Yeasts = + =+ v v v oo v v ie oo a 1/3 0/3 0/4 0/4 0/4 1/4 4/4 4/4

Gram-negative bacteria « = + = « + + « « - 0/13 0/13 0/14 0/14 0/14 0/14 3/14 5/14
400pg/ml

Lactic acid bacteria = = « =+« « ¢« v o . - - - - - — 10/10  10/10

Gram-positive non-lactic acid bacteria - « - — - - - - - 7/12 11/12

Vianigha, 5% S e s ss wis & land esid) ok s = » = = = — 4/4 4/4

Gram-negative bacteria = « + =+ + « » ¢ o« - - - - - — 2/14 3/14

*—, No data.

* Lactic acid bacteria . Lactobacillus fermentans ATCC 9338, Lactobacillus plantarum 8014, Leuconostoc dextranicum
ATCC 19255, Leuconostoc lactis ATCC 19256, Pediococcus acidilacticus ATCC 8081, Streptococcus cremoris ATCC
19257, Streptococcus faecalis ATCC 19433, Streptococcus faecalis ATCC 19434, Streptococcus faecium ATCC 14432,
Streptococcus lactis ATCC 11454

% Yeast . Candida lipolytica WSU 8313, Debaryomyces cantarellii ATCC 24172, Rhodotorula rubra ATCC 9449,
Torulopsis candida ATCC 12790

* Gram-positive non-lactic acid bacteria : Bacillus cereus WSU 60, Bacillus cereus 39 Benz, Bacillus subtilis ATCC
9799, Bacillus megaterium WSU 63, Corynebacterium striatum ATCC 6940, Coryne-bacterium sp. strain WSU 280,
Brevibacterium taipei ATCC 13744, Micrococcus luteus WSU 82, Micrococcus varians WSU 202, Staphylococcus aureus
196E, Staphylococcus aureus ATCC 6538, Staphylococcus epidermis ATCC 155

* Gram-negative bacteria : Acinetobacter calcoaceticus ATCC 9036, Citrobacter freundii WSU 600, Escherichia coli

ATCC 11229, Moraxella osloensts ATCC 19955, Serratia marcescens WSU 120, Salmonella kumasii WSU 224, Salmo-
nella schottmuelleri WSU 223, Pseudomonas fluorescens ATCC 17400, Pseudomonas geniculata ATCC 14150, Pseudom-
onas alcaligenes ATCC 14909, Yersinia enterocolitica ATCC 27739, two fluorescent Pseudomonas spp. isolated from
spoiled meats.
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Table 2. Bacteriocidal effect of diacetyl of pathogens

CFU/ml
Pathogens(strains)®* Untreated Treated % Reduction
(control)
Listeria monocytogenes(Scott A) 8.2 7.6 5
Listeria moncytogenes(CA) 6.3 6.2 9
Listeria moncytogenes(V7) 8.9 8.6 27
Escherichia coli(018) 8.6 7.6 90
Escherichia coli(0157:H7) 8.6 8.0 54
Yersinia enterocolitica(Y7P) 8.2 6.3 98
Salmonella anatum 7.8 7.1 63
Salmonella typhimurium | 6.1 90
Aeromonas hydrophila( ATCC 5914) 8.1 8.1 0
Aeromonas hydrophila(ATCC 1414) 7.9 6.5 94

Cells for each strain from cultures grown overnight were transferred in duplicate into 10ml Tryptic
Soy Broth (Difco Lab) held at 4°C. Diacetyl was added only to the treated tubes at 344 ppm level.
Both tubes were kept at 4°C and enumerated for colony forming units (cfu) by pourplating with
Tryptic Soy Agar (Difco Lab) at 1 h and at 24 h. The data for untreated samples were from 1 h enu-
meration, while data for treated samples were from 24 h enumeration. Results are the average of two
observations.

4. 714k

A4, 24 2924 59| f7]4He uncoupler2 #ZHE-3te] DY E F42 A& AL AFEATE A
oz g3A Ao, g AMREx QUcH(Table 3, 4, 5).

Table 3. Relative inhibitory effectiveness of acetic acid against different groups of

microorganisms

3 . e MIC Undissociated
Bacterial species Inhibitory pH Total acid(%) molecules (%)
Bacillus cereus 4.9 0.04 0.02
Staphylococcus aureus 5.0 0.03 0.01
Listeria monocytogenes 4.2 0.30 0.20
Listeria monocytogenes 4.5 0.07 0.05
Salmonella aertrykefi 4.9 0.04 0.02
Saccharomyces uvarum 4.5 2.40 1.60
Geotrichum condidum 4.5 2.40 X 1.60
Penicillium glaucum 35 1.00 0.90

Aspergillus parasiticus 4.5 1.00 0.70




AE71E A9¥ A% (19%. 3) 83

Table 4. Effectiveness of Na-lactate in increasing generation time of microorganisms

Hours at 25°C for 1 log increase in numbers

Microorganisms at Na-lactate concentrations of(%)*

0 1 2.5 4.8
Micrococcus spp. 26 25 53 >68
Lactobacillus(homo) 37 45 45 >96
Lactobacillus(hetero) 39 44 50 118
Leuconostoc ssp. 24 26 34 27
Brochothrix thermosphacia 103 142 140 149
Enterococcus faecalis 13 15 18 18
Staphylococcus aureus 31 32 49 55
Bacillus cereus 27 b3 65 >116
Escherichia coli 30 49 3l 93
Proteus morganii 48 34 36 55
Salmonella typhimurium 17 21 22 32
Saccharomyces cerevisiae 25 28 51 69
Saccharomyces uvarum 130 165 125 151

» Growth was measured from colony forming units in broth containing lactate at pH 7.0.

Table 5. Inhibitory concentration of propionic acid to several strains of microorganisms

mM Propionic acid®

50% inhibition

MIC*(undiss) MIC(diss)
(pH 6.6)
Escherichia coli 32(0.237%) 70 800
Pseudomonas aeruginosa ATCC 9027 14(0.0104% ) NA NA
Bacillus subtilis ATCC 6633 10(0.074 %) 24 420
Bacillus subtilis W 23 14(0.104% ) 19 400
Bacillus cereus JMS 103 NA-« 17 380
Staphylococcus aureus ATCC 25923 NA 19 830
Candida albicans JMS 101 NA 39 680

» 100 mM propionic acid=0.74%

® MIC, minimum inhibitory concentrations of undisassociated and disassociated propionic acid mole-
cules (mM).

¢ NA, not available.
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#714 7hed B8 Tzoene Bols A%
AgE Asfshe 58| JeBz Z2Ii YE
F Ec Z2924 e FHEA AF BER
2 olgHY, A ¢ yste AFA4EAAME
w, AYF R A= AMgo] FH7tEo] Ut o]
g Z 23242 Propionibacterium 5 1Y E 9]
LEE o] &F YA ZhsEA 7R g
o5t daged osire Bidrgo] wn e
H|-go] £7] q &l F4F vzt 7473 Ho)
flom, ol met dal AEFAANNE F2 A
& ARSIt Aot EAIRE HFFENA 2
€ A7IES 7122 ol &3AEHE, Audr A
Zre] 7FsAe] Utk Ee] 3 T4 at
Al Mg 2 BAIAEE FHFAE o A3l (end
product inhibition)7} ZAZ= Aeolth. o|d
g} 47 AFAELS A&uS, F7HIg, AED
3l 5o YYo= ol FEIHE =8E de
T QAT kAL FANUE BF B FFH
MEEAE e Aoz HUr. Woskows}
Glatze =Z=2324b] oty W& 7HHe
Propionibacterium acidiproploniciS &2]3fe] vl
3 Ay ¥nd 1= (47g/0)9 Z2I4E
A Aot Bagut Qlok

olu] AFg uiel Zo] dAztA= LA 9T
Z2o24 ik AAGLE A ot A
FAHE ZEI4 H] &}od daAEL
bacteriocing T F Y= AHELE 7Ah
zZ2924 4aAl 84E 4 3l bacteriocing
gt 2dERY F7HE 7HsEA &4, ol ulet
HH B ZEE (natural preservatives) 24 o]&8-=

& & 7Hs4el Aok
5. Microgard

ES) AR BHE BHoz olgHE e
24, de7kx] 4EEE BRHoz olgstmaA
AARERS AL Rofshs H92E Microg:

ard2 & 4 ¢rt}. Microgard(Wesman Foods,

Inc., Beaverton, Ore)x 23|f°| Propionibac-
terium shermaniig 7}ste] LEAIZ F A4
AlA B BEE APEAIZ] Ao 24, FDAS $&
Bkt o] AFL gram 24 AT £ 4% 2F
= u|BEL A= 2H cottage cheese2] AHF
B4E AFAE F UE Aoz &A goH, o
o ujz} 19883 FA] m|Fo|AE cottage cheese
A zA] AA e 30% HE=+E MicrogardE H7}18}
Rttt Microgarde] & 7152 F714%,
diacetyl & S AN JFERN T &9 =23
2 Zgo & Folgn BAEHY st A
gk, Al-Zoreky 59 A3 Z¥o =m=w, Mic
rogarde| £3H T =324}, diacetyl, 4 ZH4k
T f7Ie FEFES Yed Az FET
FEE A= AL ofn(Table 6),
Microgardel] E3E wGwEdy  FFEA0]
Microgard7} Heles Aol FAA A 2oz
g}, o] EF2 £xHe] 700 daltono]m] W EA
o] 3, SRABIHFEA Al o5ty FTBA
£ s, @Ry f3lAlet AFEE 84
£ AAFH.

Table 6. Organic acid content of Microgard
as revealed by HPLC analysis

Organic acid Concentration( zg/g)

Citric 470.6
Lactic 8140.4
Acetic 4920.6
Propionic 1380.5

Microgarde 94 AFZe|2 TJoi=l=dl, pH
HA= 5.7~6.10]9 gram 4 HLTFH HF F
P& dAst AF9] FE7IHE AFAZE B
Aoz FAF T 1~2% H7ste] A8 &
Ef= pH7F 2= 53& 7HA7] w2 a=7t
Bojjo|Ee] FF& o]F1, cottage cheeser 1]
AES] £ A7t E F 7] w&ol Fir} £
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slt. Salih 52 Al#HE LEfdd FEAZE
Microgard& 10% 7}x] E7}sF & 5ColA A&3H
27, Taf 7 "deEde A% 82974 &
EE A F e A= e, A2 A &
ZH= Microgard 7} FE EF o (Fig.
5). =3t A|BEE= cottage cheesed] ¥4+ Micro-
gard& FH71g 2z} gram &4 A4 UAES

Aafste e [zt 2aRon .

107

Control

10°

10°

10*

103

NUMBER OF CELLS

10?

10!

10%

L 2 Ll —

I
0 10 20 30 40 50 60 70 80
DAYS

10°

Fig. 5. The effect of different inhibitory con-
centrations(1, 5, 10%) of freeze-dri-ed
Microgard™ against spoilage of com-
mercially produced yogurt brand A.
a) Counts of gram negative bacteria
observed In control samples(after 67
day of storage).

b) Mold growth in control samples

6. Mannosylerythritol lipids(MEL)

Kitamoto 5& Candida antartica T-347} 5

% 5o ABHFAE olsld ARBASo| e
mannosylerythritol lipids(MEL)& AJ4tgtctn ¥
1% v Utk ol F2 F JRoE FAEE, 4
-0 - (di-0 -acetyl -di -0 -alkanoyl - f-D - man-
nopyranosyl)-erythritol(MEL-A)®} 4-O-(mono-
O-acetyl-di-O-alkanoyl-£-D-mannopyranosyl) -
erythritol(MEL-B)2 T4 €t o] AREAAE
& gram &4 Mol daldE BEdol vlets)
I FFolo| disiMe &7t gle Aoz b
%, gram F4 ATl A vl 2o g7
< 7}Atia gkep(Table 7).

-

JE

Table 7. Antimicrobial activity of mannosy-

lerythritol lipids

Sy MEL-A MEL-B SE10 Span 20
Microorganism

Bacillus subtillis

(IAM 1214)

Micrococcus luteus

(IFO 3333)

Mycobacterium

thodoochrous 25 25 >800* 400
(IFO 13161)

Staphylococcus

aureus(IFO 30601)

Pseudomonas aerugi-

25 800 400

12.5 400 400

12.5 25 >800 >800

nosa >400 >400 >800 >800
(IFO 3080)
Pseudomonas
rivoflavina 12.5 25 >800 >800
(IFO 13584)
Escherichia coli

>400 >400 >800 >800
(IFO 3301)
Condida albicans 00 S400  >a00 >80
(IFO 0197)
A illus ni
SPTEMISTIBET 5400 >400 >80 >800
(IFO 4066)

* No inhibition, maximum concentration tested listed.
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