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Abstract

Yogurt base were prepared from milk added with skim mitk powder or Aloe vera powder and fermenied
with lactic acid bacteria (the single or mixed strain of Lactobacillus bulgaricus and Streptococcus thermophi-
fus). The yogurt product were evaluated for acid production (pH, titratable acidity), number of viable cell, visc-
osity, sensory property and quality-keeping property. The compesition of organic acid were alse analyzed by
HPLC. Addition of Afoe vera remarkably accelerated acid production, and titratable acidity of Aloe vera yog-
urts (1.293~1.407 %) after 24 hours incubation was higer than that of yogurts added with only skim milk powd-
er(9.98~-1.110%). Yogurt fermented with the mixed strain of L. bulgaricus and Sc. thermophilus was more acid-
ic than that of single strains. The propagation of lactic acid bacteria was stimulated by Aloe vera and the number
of viable cell after 24 hours incubation were above 9.87log CFU /ml. Viscosity of Aloe vera yogurt (3,860~
4,3G0CPS) was higher than that of yogurt with only skim milk powder (2,402~2,604CPS). The overall sensory
score of Aloe vera yogurt fermented by mixed strain was the best of tested yogurt. When yogurt with Afoe vera
was kept at 5° C for 15 day, its quality-keeping property was relatively good. The major organic acid of Aloe vera
yogurt was factic acid and lactic acid content of yogurt increased by addition of Aloe vera powder. The citric
acid content decreased with fermentation and malonic acid, pyroglutaric acid and a-ketoglutaric acid were
analyzed out a little.
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Table 1, Ingredients ratio of vogurt base” for lactic acid fer-

mentation (unit : g}
Mixtures Whole milk SMP# AVP
Treatrment 1 1000 31.5 -
Treatment 2 1000 30.0 1.5

""Each yogurt base also contained 0.2% geiatin, 4.0% sugar
and 4.0% starter cultures (L. bulgaricus, 5c. thermophilus or
L. bulgaricus + ¢, thermophilus)

#Skim milk powder  Aloe vera powder
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Table 3. Changes in pH of yogurt during fermentation at 37°C

Incubation time thr}

Group" Strain
0 [ 12 24

L. bulgaricus 647 610 524 475
Sc. thermophifus 6.45  6.04 534  5.00
Mixed strain” 649 605 531 4.80

Treatment 1

L. bulgaricus 647 605 5.04 4.26
Treatment 2S¢, thermophifus 645 6.05  5.14  4.30
Mixed strain 649 600 500 4.33

"See table 1, * L. bulgaricus+ 5¢. thermophilus(1 1 1)

Table 4. Changes in titratable acidity (%) of yogurt during
fermentation at 37°C

instrument Autosystem Perkin elmer

Column 1.5m X 3mm Stainless column
Substrate 5% DECS and 1% H3POu

Support Chromosorb WAW 100/120 mesh
Inject emp. 200°C

Detector temp. 250°C

tnitial temp. 50°C

Finial temp. 200°C

Programming rate 7° C/min

Ha/ N2/ Air=45/56/450{ml/min)

Column temp.

Flow rate.

incubation time (hr)

Group® Strain
0 6 12 24

L. bulgaricus 0,195 0382 0.406 1.110
Sc. thermophifus 0.214  0.287 (G.430 0.998
Mixed strain® 0,224  0.228 G477 1.049

Treatment 1

L. bulgaricus  0.195 0.334 0.706 1.293
Treatment 2 5c. thermophilus0.214  0.367  0.673 1.338
Mixed strain 0.224 0.317 0.676 1.407

“See table 1, * L, bulgaricus+ 5¢. thermophilus
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Table 5. Changes in viable celf counts of yogurt during fer-

mentation at 37°C {unit : log cfu/ml)
Incubation time (hr}
Strain Sample"
0 G 12 24
L. bulgaricus Treat. 1 6,63 862 979 981
Treat, 2 6.63 851 986 993
Sc. themrophilus  Treal. 1 6.34 8§45 938 945
Treat. 2 6,34 835 981 9.87
Mixed strain® Treat, 1 6.53 880 9.8% 993
Treat. 2 6.53 8.89 10.26 10.32

"2See table 3

Table 6. Changes in viscosity of mixtures during fermenta-
tion at 37°C {unit : CPS)

Incubation time (hr)
Group" Strain

0 6 12 24

L. bulgaricus 143 280 880 2402
Sc. thermophilus 140 410 940 2604
Mixed strain® 140 340 8690 2604

Treatment 1

L. bulgaricus 160 410 2120 4300
Sc. thermophilus 160 310 3700 3860
Mixed strain 160 370 1500 4100

Treatment 2

\28ee table 3

Table 7. Sensory scores” of various yogurt after fermentation

A7} Aloe vera 7} 87227} 10.32log CFU/mIE 7}
A H5E FFE Bt o) Aloe vera A B 5 % -
71 (K, Mg, Cuet o}v]eal 2] 3 wietwle] ofsf A
o] 18 Aoz Ande =28 9d FFU. bulg
aricus®} Sc. thermophilus) Brhe o] 52 Eg-F37)
o B2 78 vtefdigded ¢l L bulgaricuss} Sc
thermophilus®l gl <bA] FA4 44 23] “*"‘di"-’l‘-
Brle o Ao #AEe] EGTFA A B
vkl ol Higashio®e] B 319} o1 3) s}ﬁu}-

Hmol wist
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7t 7AA 2E F7F 233 SR Aloe vera B
£ 3860~4300cpsE BA FH A HETe
2402~2604cps Br} Fe)H 28 Egko ], L bulgaricus
8} Sc. thermophilus2] EfFZ W E A7 Aloe vera
7t 87227} A5 (L. bulgaricus =352 Sc. ther-
mophilusiZ WHEARD 272 E Bl o] 2 HEE Y
ehfl o] bl ket g2 A el gt ol Aloe vera A
72 AR A kel Vel pH7E Siae] v) e A
2.2 golr] 7L Foli 25, Aloe vera ol 3
£ 8= polysaccharidessl] 2] &l £} Hjgl.2efe} Al
el =3 7 B0d 4, 2], B, Se5E 2% A
$5-8 2447 B EA ] F 2T B ES] 6722740
cpsEh B EG T, 3] 502 AP FE JIFEEY F
TE 7850~21000cpsE Raste B A§ 9] Anie} o}
& FeFt sl ole 1A 22y E g 75
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Aloe 2FE2EZ2| s A

Aloe verad #7138l 39 R FEES AzEd g, 2

Strain Sample Taste Texture Odor Overall acceptability
L. buigaricus Treat, 1 3.400# 3.993% 3.467* 3.667¢

Treat, 2 4.333% 3.533% 4.067" 4.267"
Sc. thermophilus Treat, ! 3933 4.067% 3.600¢ 3.867™

Treat. 2 4.467% 3.333: 4.133% 4.400*
Mixed strain® Treat. 1 4,133% 4.600- 3.600° 4,067

Treat. 2 4.867" 4,080 4.800" 4,733

Twenty specially trained panels of yogurt evaluated the sampies

% Means with the same superscripts in a column are not significantly different at the 5% level by Duncan's multiple range test

"See table 3
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Table 8. Changes in pH, titratable acidity, and viable cell count of various yogurt during storage at 5° C

Period of storage (days)

Strain Sample”
3 6 9 12 15
L. bulgaricus Treat. 1 4.750 4.490 4.370 4.300 4.340 4.340
. Treat. 2 4.260 4.080 4.070 4.020 4.030 4.050
pH Sc. thermophilus Treat. 1 5.000 4.660 4.600 4.610 4.590 4.570
Treat. 2 4.300 4.140 4.150 4.140 4140 4.130
Mixed strain® Treat. 1 4,800 4.470 4.340 4.350 4.360 4.360
Treat. 2 4.330 4.090 4.050 4.010 4.030 4.010
L. bulgaricus Treat. 1 1.049 1.035 1.080 1.071 1.068 1.069
Treat. 2 1.407 1.420 1.418 1.421 1.420 1.421
TA*  Sc. thermophilus Treat. 1 0.998 1.01 1.019 1.016 1.018 1.018
Treat. 2 1.335 1.340 1.344 1.344 1.341 1.343
Mixed strain Treat. 1 1.110 1.127 1,131 1.129 1.130 1.130
Treat. 2 1.293 1.3 1.323 1.319 1.314 1.315
L. bulgaricus Treat. 1 5.810 $.890 9.890 9.840 9.850 5.840
Treat. 2 9.930 9.970 9.970 9.950 5.860 9.960
W Sc. thermophilus Treat. ! 9.450 9.550 9.560 9.540 9.560 9.560
Treat. 2 9.870 9.890 3.930 9.910 9.920 9.930
Mixed strain Treat. 1 9.930 9.990 9.970 9.980 9.980 9.970
Treat. 2 10.320 ’EO M0 10.400 10,380 10.410 10.390
'#See table 3 *Titratable acidity (%) "Viable cell countlbog cfu/ml)
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Table 9. Changes in organic acid content of various yogurt after 24 hour fermentation {unit - %)
Organic acid®
Strain Sample"
LA MA CA KA PA
L. bulgaricus Treat. 1 0.997 ND* 0.021 0.004 ND
Treat, 2 1.065 0.031 0.150 0.023 0.004
Sc. thermophilus Treat, 1 0.958 0.007 0.041 0.012 ND
Treat. 2 1.064 0.01 0.021 0.009 ND
Mixed strain Treat. 1 0.989 0.001 0.0c2 0.020 g.01
Treat, 2 1112 0.01 0.003 0.027 0.005

"Seetable 3 "LA : Lactic acid, MA @ Malonic acid, CA : Citric acid, KA @ @-Ketoglutaric acid, PA : Pyroghutaric acid
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