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Changes of Cheese Components and Texture Characteristics in Cheese
Ripening by Fusant Developed by Lactic Acid Bacteria

Jae-Chul Songf, Jeong-Soon Kim, Hyun-Jeong Park and Wan—Chul Shin

Dept. of Food Science and Nutrition, University of Ulsan, Ulsan 680-749, Korea

Abstract

This study was carried oui, to elucidate the utilization of the fusani for shortening the ripening
time by making an observation of the microstructure and Lhe profile of component change. [n ripening
cheese, moisture content of the sample treated with tested strain is not a remarkable difference among
the test samples. With an increase of the ripening time, L. Aefveticus showed the highest increase
in protlein content, followed by fusant, and then L. bulgaricus. The fat content of all starters was
gradually decreased while it was rapidly decreased after 7 days. The pH of all stariers was graduvally
decreased when the ripening time increased. The titratable acidity was greatly increased between
a 9th day and a 15th day ripening. In investigating the light microscopic microstructure of ripened
cheese samples, the sample irealed with fusant indicated little difference {rom the other starters in
decomposition of protein and fat componentls by microbial enzymes. In SEM observation, the struc—
ture of all cheese samples was uniform and the rough texture was converled into smooth texture
by ithe interaclion of cheese componcnts and the abscission of single bond in casein matrix when the
ripening time is increased. The fusant showed similar results in {he examination of component change
and its microstructure compared with the other starters. Therefore, it was revealed that the fusant
can be partially used as a cheese starter instead of conventional slarters by replacing them or combin—
ing them together with the other starters for shortening the ripening timc.
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Table 1. Enzyme activities of test strains

i Activity
Strain m n - 5
Lactose Protease *  Lipase
L. bulgaricus 1,102 642 1,050
L. helveticus ah3 6.03 1,850
Fusant 1,047 6.16 780

Y5 pecific actrvity was expressed as nanomoles of o-ni~
trophenol liberated from ONPG or ONPG-6-F per mil-

‘J)].Lgram ol enzvme protem per rmunute

“One unit of protease is defined as Lhe activity showing
an inilial reaction rale of Inmol pepude bonds cleaved
per minute

%One unit of enzyme activity was detined as the amount
required Lo Iiberate Inmal 4-MU(methy] umbelliferone)
Inmol per minute
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Water 46,55
Fat 23.0%
Lactic acid  1.0%
Heating up to 90°C
Cooling to 55°C

Add sodium rcaseinate < — Sodium phosphate 0.2%
muxture Sodm citrale  02%

1st mux 2~3 minutes
Scrape down
2nd mix 3~4 minutes
Molclling

+
Keepmg at 10°C m
refrigerator

Evaluaiion

Fig. 1. Manufacture process of the imitation process—
ed cheese analogs preparation.
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Table 2. Ingredient of fixalive solulion and slain pre-

paration
37~40% Formalin 100mi
Fixative solut; Distilled water 900ml1
P Na PO HaO 1
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Methyl blue 0.bg
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Fig. 2. Changes in moisture content of imitation proce—
ssed cheese during ripening lime.
O L bulgaricus, [0 L. helveficus, A. Fusant
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cheese during ripening time.
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Fig. 5. Microstruclure of imilalion processed cheese

(IPC) treated with L. bulgaricus( > 100). Fig. 6. Microsiructurc of imilation processed cheese
(A) Light Microscopy photograph of TPC npened far {IPC) treated with [. helveticus( * 100).

1 day, (B Light TUETOSCORY ghotograuh ol IPC - (A} Light mucroscopy phatograph of IPC ripened for
pened for 15 days. {C) Light microscopy pheotograph 1 day, (B) Lighi microscopy photograph of IFC n-
of IPC npened for 30 days. pened [or 15 days, (C) Light microscopy photograph

of IPC npened for 30 days
A =8| B wlA " kel A Fig. be L bulgari-
cus AN % A2 A=5 14,154, 304 5414 o A o] A bt §HA B4 EH A2 AEE sl B
A o) Jehdis wake e glejuk a®elA 4 AAR FEd FEF ol F 2 glrk 2 S400)
AMA A TGl o8 A A Go] el 2

717ke] Aol viet 222wl F44 02 ¥ika
gle] o)A & At gl ale] Sl mieh Aade] & A= 2 A P AT EE e g
#7w gle-2 oulska glch 194 B J=e) Ay 59 30¢9AE HA5 BAS oL A 24 Fdg)

=ale Qam gade] =4 Huke] A EAs)e] 9] A o] FelA it} Fig. 62 L helveticus -f2%
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(9)]

Fig. 7. Microstructure of imilation processed cheese
(IPC) ireated with fusant{x 100).
{A) Light mmucroscopy photograph of IPC ripened for
1 day, (I3} Light microscopy photograph of IPC n—
pened [or 15 days, (C) Light mucroscopy pholograph
of IPC ripened for 30 days.
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TFig. 8. Microstructure of imilalion processcd cheese
phatomicrograph by SEM of conlrol.

(93]

Fig. 9. Microstructure of imitation processed cheese
irealed(IPC) with L. buigaricus ripened [or 1
day(A), 15 days(B), 30 days(C) pholomicrogra—
ph by SEM.
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10. Microstructure of imitation processed cheese
ireated(IPC) with L. helveticus ripened for 1
day(A), 15 days{(B), 30 days(C) photomicrogra—
ph by SEM.
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Fig. 11. Microstraclure of imitation processed chcese
treated(TPC) with fusani ripened for 1 day(A),
15 days(B), 30 days (C) photomicrograph by

SEM.
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