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Study on the Rheological Properties of
the Lactic Acid Fermented Milk

H.K. Jeong and K.H. Kang
Department of Dairy Science, Sung Kyun Kwan University, Suwon-City, Korea

ABSTRACT-As a link in the studies on the extracellular polysaccharide by lactic acid bacteria,
the experiment was conducted to investigate the viscosity variations and rheological proper-
ties of 10% reconstituted skim milk and 12% reconstituted whole milk, respectively.

1. 10% reconstituted skim milk cultured by Str. thermophilus 510 showed strong flow proper-
ty of pseudoplastic fluid depending upon the production of exopolysaccharide. And the
viscosity reached the highest value within 14% concentration.

2. 12% reconstituted whole milk cultured by lactic acid bacteria indicated flow property
of pseudoplastic fluid. But there was a big difference in the viscosity as compared with

10% skim milk.

3. The maximum consistency index (k) and the minimum flow behavior index (n) of the fer-
mented milk by Str.thermophilus 510 were 43 and 0.09, respectively. They were 35 and

0.09, in case of Lb. bulgaricus.
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wefh o2 {F3% 7] wliFolrt(Reese} Welsh, 19
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& wgvt frabde]l AAdshs
fr714h F2 fatell oJsiA pHe A4 =i
A Z e HitE]z] Slime el ogFrt
ol vk o] Hert Zr1sbA Hop(Walstrab
Jenness, 1984).
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Table 1. Calibration Factor of Brookfieild Viscometer

RPM Lv1 Lv2 Lv3 Lv4
6 10 50 200 1000
12 5 25 100 500
30 2 10 40 200
60 1 5 20 100

*Dial Reading x Factor = Viscosity in CP.
*Brookfield Engineering Laboratories, Inc.

AETFE -2 AN WY BE T Str. ther
mophilus 510, Str. thermophilus SKD-1005, Lb. bul-
garicus SKD-0003 5& A3 Alg-3sledon] 10%
FddF Aol 2xbA ) Ehe] AMEs )
W BH—10% IAEH4 DA Rl 23 ATy
1%E AF38ko] Streptococci~= M-17 Agar Medium
(Terzaghi®} Sandine, 1975)9ll, Lactobacilli+= MRS
Agar Medium(deMan 5, 1960)ell 37Cel| i)
oFsted 48A17ke] AR Fol WA o] FEE
A &sksich

Atzo] HF —fabdel Y57 opdFel A
HEs AR AL FHE] Hste] wjefd e
AAEE {4 %2 JeRYrch

Bxo| £FH-Axe dgFe] 448 A7 9
3 ¥y .2 2 A} Synchro-Lectic Brookfield Viscome-
ter LVF Model-& AHg-3te] Akt wioFei o] &
223t} Brookfield Viscometer®] UL(Ultra-
Low) Adaptorell wio}o} 50 mi € A=ksle] #3 Spi-
ndleZ 6 rpmollA] 302 F<F 3HHAZ gl 2
o o} FFgkell Calibration Factor(Table 1)-2 H&
3l Ay =2 gAkstdcH(Bowles 5, 1955 &
Francis, 1965).

g kR 25TE ZAIA HE FAAY
225 FYIHA fFAIE FREN 22X 2] Mt
@2 P Wil aststdci(Peeples 5, 1962 5
Nielsen, 1977).

Table 2. Relationship of Brookfield Viscometer RPM

to Shear Rate

Speed (rpm) Shear Rate (sec-1)
60.0 73.42
30.0 36.71
12.0 14.68
6.0 7.34
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Fig. 1 Rheological properties of 10% reconstituted
skim milk cultured by Str. thermophilus 510.
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oA ES ohdi Sde Ao orf i
mEgty) FAe F5dAs deled oot
e e e 13e S5 AR Ao
y7+g 4 qloh(Patton, 1969).

oluf oJrtaAdFA LTI} Frigtel wat
Hurt Fashe FAE dabed 424 A4S
9] 7t @2t =7} adhe vl ¢E fAolnh

wiofh o] fAldgAql 5X¢ A7) AN
Sre wge] 753 HEA Jagd o)eF
875 WEAA T AA A n EF §oleH
G 4 9= A=A} Brookfield Viscometero)
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Fig. 2. Rheological properties of 10% reconstituted
skim milk cultured by Str. thermophilus.

tHBowles 5, 1955; Charm, 1963 ; Francis, 19
65 ; Balmaceda &, 1973 ; Darby, 1976 ; O'neil %,
1979 ; Labropoulos %, 1984). Brookfield Viscome-
ter®] rpm3} Shear Rates}o] AAAAE 2 o I
=A 9 slHE T} Frhgte g} AdEET F7}
& o4 4 ck(Table 2).

Str. thermophilus 5109] 10% 2Al-F+ wWoFde
HeA o) A& ey} F71gel w2t 7t Hast
€ 7taAd frAle f5dAE R F 2 ok(Fig
1). o172 Str. thermophilus SKD-10052} v §]&
o Ay} Fadhe Fx, o] el 2Z4de 7
717} 2 A 2 % el ol thdFel A
A vlFE FHAZAY oyt FAAHA A
Aol Y5tk HA& ov|dc(Fig 2)

gA 72 FE7 F7h] ot YRR Fhehe
d] 14% Fx o vhe} 5YA o 7,000 CPEA 713
=& A E eyt ol 10% FXol M Hxel
uj3j 4 2,000 CP °]4e] F713t Ao 24 16% °)
A9l Fxrt s wjek 2dA 7 HolaMel wi2 A
wjofedo] ML wA HH 2 o]FEAME 14% F
59 Pxst F53 550 =Hck(Fig 3).
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Fig. 3. Effect of silk milk concentrations on Vis-

cosity.
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Fig. 4. Viscosity variations depending upon incuba-
tion time and Brookfield viscometer rpm in
12% reconstituted whole milk cultured by Str.
thermophilus 510.
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Fig.”5. Viscosity variations depending upon incuba-
tion time and Brookfield viscometer rpm in
12% reconstituted whole milk cultured by Lb.
bulgaricus.
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A B AT AR 22
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FEE 4% & 5 gtk

9 Aupgheke] Axd vAe e Awn7)
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Az ol WslE HAslgdct Str. thermophilus 510&
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oe] wjek 2 Ao H o] g el 3
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3dAd FHoHmo| =waldcel(Fig 5).
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ncy S vehll= 72 f-4kte] Exponential Growth
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Fig. 6. Consistency Index (k) and Flow Behavior In-
dex (n) of 12% reconstituted whole milk cul-
tured by Str. thermophilus 510 and Lb.
bulgaricus at 37°C.
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A 57} Lb. bulgaricusBch "4 Fod| ol wo} E 242l A Str. thermophilus 5102 wjoF 3
o9} %l?—a—?"] Satchks A evidch wEhA °;l’ﬂ], Lb. bulgaricus= 54 Ad zo} o] o
A9 Huxel Hu HEAEF fede 7 aA FAHl Adde] A4 e o g 4l

H °a—3— AdAFE 4 7 ek (Fig. 6).

2299

GAbFe] AAISHE chdfell kgl e fe] Adsto X Sk thermophiluset Lb. bulgaricus & 10%
YA ol whefsllo chds Aol whE R wiokel Hwe] HAIA W 9 29
R I e

1. Str. thermophilus 5102) 10% =2 % wlokon o] ol7p A -3l o] §5oF4) S 713 7}abA Lheplich &9 14%
7hab 2o 2w g ellch Lb blugaricus & 10% 3R] 0} 12% 3170 2] Foll
wlokel o] Al wsl g 1e] faodatFql A thate] zAbslsich

2. 12% AAlfufefele] A orbagfalel fE5okdE JepliRul Dlf wioklol wisiA A3 Hwe] AtE
etk

3. Str. thermophilus 510 w2k} 2] 2

g f9h 12%
FAoie e Syl dhstod

o]
wepshei ) s A4 aHe &

Hrw Aol H4 f5A5e 22 43, 0.0901H Lb. bulgaricus< 35, 0.090]c}
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