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Preservation of Foods Wrapped in a Multilayer Film Impregnated with Yeast Cells

Hajime YosHizumi* and Tetsuo MURAKAMI*

Synopsis

For prolongation of the shelf life of various foods, including fish paste (kamaboko, chikuwa),
noodles (udon, soba), and cakes, the effect of a multilayer film (poly (vinylidene chloride)-
polypropylene- poly (vinylidene chloride)) impregnated with yeast cells with some nutrients on the
surface closest to the food was tested. The tests done were the number of cells of microbes
contaminating the food, the acidity, the pH, and the K-value (defined as the ratio of the amounts
of inosine plus hypoxanthine divided by the amount of nucleotides, used as a measure of the
degree of freshness for fish paste) of foods that had been stored at 27°C for one week. The results
showed that a multilayer film with yeast cells delayed the growth of contaminating microbes in
and on foods, and was usefull for preservation of freshness. In aerobic conditions, the yeast cells
on the undersurface of the film decreased the oxygen concentration in and on the foods by their
metabolism of glucose. In anaerobic conditions, the cells fermented glucose into ethanol and
carbon dioxide. Anaerobic conditions and ethanol production inhibited the growth of other
microbes, and decreased the decomposition of compounds related to nucleotides in fish paste.
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Table 1. Culture Medium for Yeast Growth

Ingredients  Content (%, w/w) Note
Glucose 20g
Malt extract 20g Wako*
Peptone 1g Vi
Water 1000 ml
pH 6.0

* Wako Pure Chemical Industries, LTD. The medium
sterilized at 120°C for 20 minute before cultivation.
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Table 2. Tested Foods

No. Foods Note

A Kamaboko a fish paste

B Sasa-kamaboko a fish paste

C Chikuwa a fish paste

D Udon wheat flour noodle (boiled)
E Soba backwheat flour noodle (boiled)
F Beihan rice (boiled)

G Manjyu Japanese cake

H Kasutera sponge cake

Table 3. The Yeast Cells and Carbon and Nitro-
gen Sources Spreaded in Multilayer
Films

Components Spreading/cm? film

Yeast 107 cells
Glucose 10 mg
Peptone 2 mg

poly (vinylidene chloride)
polypropylene
poly (vinylidene chloride)

yeast cells

inside

Japanese paper

Fig. 1. Illustration of a Multilayer Film Spreaded with Yeast Cells
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Table 4. Changes during Preservation in Cell Numbers of Microbes, pH and Acidity of Various Foods
Wrapped in Multilayer Films Spread with Yeast Cells

Foods Tested* A B C D E F G H
Cell Numbers of Microbes**

[Films with yeast cells] (cell numbers/g. sample) ****

Initial 0 3 0 10 0 0 84 0
3 days 8% 102 8 35 250 3 56 1X10? 450
7 days 35%X10 21 X102 49x10* 5X10?2 26X10? 6104 99x10* 73
[Control film]
Initial 0 12 0 3 0 0 35 0
3 days 5102 77 - 102 19x10* 67 X 10* 10X 10* 60 130 X104 7x10*
7 days 103 %107 82x10° 37x108 2X108 7X108 9X10* 2X108 11X10¢
pH."
[Film with yeast cells]
Initial 5.71 5.58 5.42 5.61 5.50 6.20 5.67 5.80
3 days 5.52 5.67 5.23 4.75 5.05 5.70 5.96 5.80
7 days 5.43 5.74 5.01 4.63 4.90 5.60 5.66 5.80
[Control film]
Initial 5.71 5.58 5.42 5.61 5.50 6.20 5.66 5.80
3days 5.43 5.42 5.00 4.13 5.05 5.90 5.50 5.80
7 days 5.77 5.17 4.85 4.06 4.53 4.24 5.20 5.20
ACIDITY ***
[Film with yeast cell] (ml. N/10 NaOH /10 g. sample)
Initial 3.1 3.4 4.3 0.7 0.8 0.7 0.9 0.9
3 days 3.3 4.6 4.7 1.1 0.7 1.0 1.0 0.9
7 days 3.4 4.9 6.5 2.1 1.5 2.0 0.9 1.0
[Control film]
Initial 3.1 3.4 4.3 0.7 0.8 0.7 0.9 0.
3 days 4.7 4.6 7.0 3.8 1.8 1.0 1.0 1.0
7 days 4.6 4.9 8.4 4.7 3.5 3.4 1.0 1.2

* The tested foods are listed up in Table 2.
** Cell numbers of microbes were measured by the method described in “Materials and Methods” in the text.
*** Acidity and pH of foods were measured after homogenizing with two-fold weight water.
**** The analytical data are shown in the averages of three.
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Table 5. Changes during Preservation in Fresh-
ness (K-value) of Fish-paste Foods
Wrapped in Multilayer Films Spread
with Yeast Cells

Kinds of Foods® K~valueB (%)** ¢
[Wrapped in Films with Yeast Cells]
Initial 15 15 15
3 days 20 30 35
7 days 55 70 70
[Wrapped in Control]
Initial 15 15 15
3 days 60 70 70
7 days 70 80 80

* The tested foods are listed up in Table 2.
** K-value was measured by the method described in
the text.

2. MEBER 7V LSERRO K-E FRE) 12
201WT

BREER 7 AV ATEEL, 27°CT 7 HiERRE L
ToHiSEE ) S D G O K-fifl 2 ARRFAY I HIlE U
7okEH % Table 5 &R L 70, BRIBIESHE 7 A VA
AEEravrO—LT 4 MAEEOBS ERET S
&, AIEDK-flixmE ik L TS » B |
ThHd, BIFEEEZFE 74 Vo3 K- B (R
BEOET) #HsbcfliF L, ZhsBBOBELE
WEEELEBAILETRMTEbDEHFIOND,

v % =
BERREEM 74 vaTuEshi-aRhmEie
FIEHEI XN E Z L 2R LD, ZOBRRITRD
SO wiRBAE N D, A/ ¥— (gasbarrier) %
DB 7 A NV AORMI AT - B X N -BEREE
i3, BENARRBOEMD» ST EKIM LT
wEtbah, EHBENICD AN L 2L
TEHAMFEEHN L Ao RETLRER (Fra—
A) EIFGHNCREL TR K E AL,
TN PRI EE XS5, GENOBELIH
W ni-®iciy, BIEEEmAIcsIva—x%
EBL T RBIEKRELZY ) — L ICEBRT 2 10H
Bo TDEIWT N —RARIFR » WERICKREL
TERLULZBER%E Ly /— LV 3aEARES
HEEY ORIR - B H5FD, L b EKHIRE
KU & o TH#EZ O AW D W& OB T
DARENE TRV EEHZONE, DL

RERRESM7ANVAC L > TAEINBHD
BREGERNRFBFCHET 20K, SERIERT
EATHKOERRE, —5 / —VIBES*ERFHN
CHIEL, E#ELBIEERGRORT I RE
IR BEROME - BEL C2FHCRE T 4E
BhH3I,

vV B =]

BN EEBIT LA AN 7T —_EE 74 VA
FROCTARNSE) MGHLERFEEL, Tho O
REGEPERELE L EBRL, BRIZZY / —
NEEBEREDE SRR ERAY, FFH 74 VARER
B ERE P RER (Fra—2R) LBER (=7
b)) EELRBAE - BHLTRIT L, 2074
WLTHIZRAEEEE - BHARFLEZ 3, ¥h
SARMPOEHBOMIMEMEI L, FHEE (K-i)
DHLERBES R 2 EMBREINT,

INS ORI, ETUERBOKSIERLT
74 VAREOBGEEFEELL, XRETEZ I
I — R EFERANCARM L TOERILOBEHE L HEL
TR EEERT 5, 351, BRHIBGHIC
EEBEL T OBERELzY /-t EBL,
ZATL Db HEN~RENFHATRERED
tickdeFHrzond, RBOBRTERE L TRRE
3, hng, %A, HAEE - HEI - IIREE I & BKHE
HDOEM, FEFOGHM, BEOBRE, ¥ AR,
B RBEZ ST H I N T 528, BRMFROH O Ehis
KHAWOh2REBLARAMOREFRO—DERSZ
EMNTED, FHER, RBORBIBLTERSE
WY R O TR O - BB 2 AEMB
HICHER SR T, UENEORSG O DOHERH
BT 2HE*RILILDOTH 3,

5| A X B

1) S.Imal and 1. MAaTsuMoTO, Nippon Jozou
Kyoukaishi, 72, 897 (1977)

2) T.TocHikura, T. Yano, K. YAMAMOTO and
H. Kumacal, Agric. Biol, Chem., 55, 1325
(1991)

3) T.Yano, Y.Kusumi, K.Yamamoro, H.
KuMmagal and T. TOCHIKURA, Agric. Biol.
Chem., 55, 2063 (1991)

4) ASETAERAES, BV, BAeREEEE
REfE, (1990), p-70

5) T.SAt0, K.ARAl and M.MATSUYOSHI,
Nippon Suisan Gakkaishi, 24, 749 (1959)



