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Abstract

This study was carried out to investigate the changes of quality in yogurt during delivery and
storage. To do this, microbiological, physico-chemical and sensory properties in stirred yogurt were
studied at different temperatures (10C & 20T ) and shakings (100 rpm & 200 rpm for 30 min). Titrata-
ble acidity and TCA soluble nitrogen in yogurt were increased in accordance with increase of tempera-
ture and time, while pH, lactose and lactic acid bacteria tended to be decreased. Interestingly enough,
shaking conditions almost did not influence these studies. In sensory evaluation it showed that acidity
was strong and sweetness was weak as increasing the storage temperature and time, but there were
no significant differences until 10 days at 10C and 3 days at 20C. Off-flavor was developed after
12 days at 10C with only 200 rpm shaking and after 6 days at 20C in both shaking conditions.
These yogurts were not suitable for consumer. Viscosity in the yogurt became high as the temperature
and time were increased. Viscosity was lower in yogurt shaked at 200 rpm than in non-shaked yogurt.
Finally, this study indicates that temperature and shaking during delivery of yogurt may be critical
in keeping quality of yogurt.
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Table 1. HPLC conditions of carbohydrate determina-
tion

Column Shim-pack CLC-NHx(Shimadzu, Japan)
Detector Refractive index

Mobil phase 75% CH3CN

Injection volume 20 W/

Flow rate 1.5 m//min
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Fig. 1. Changes of titratable acidity in yogurt stored.

at various conditions
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Fig. 2. Changes of pH in yogurt stored at various con-
ditions
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Fig. 3. Changes of viable cells of lactic acid bacteria
in yogurt stored at various conditions
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Table 2. Means” of sourness scores of yogurt stored at various conditions

Storage temp.  Shaking condition

Storage period (days)

<) (rpm)? 0 3 6 9 12 15

10 [4] 5.082¢ 5.00%¢ 5.254¢ 4.88¢ 5.211¢ 5.17%¢
100 4.96% 5,178« 5.29¢¢ 5.42% 5.38% 5.13%%¢
200 5.00* 5,212 5.46¢ 5.25%¢ 5.42% 5.29¢

20 0 5.08%¢ 6.33¢ 6.42% 6.58%1 6.58¢%! 6.424
100 5.082¢ 6.67%! 6.71% 6.67%f 6.88¢t 7.12¢8
200 5.08%¢ 6.46% 6.58! 6.42% 6.714% 7.00%

F valuei” 17.88***
"Means of 3 replications. Means not followed by the same letter in the same column differ significantly from one

another(p<0.05)

As the value increases, the degree of sensory characteristics increases. LSD; 0.48

Irpm during 30 mins
¥*+*gignificant at p<0.001
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Fig. 4. Changes of TCA soluble nitrogen in yogurt sto-

red at various conditions
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Fig. 5. Changes of lactose in yogurt stored at various
conditions
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Table 3. Means" of sweetness scores of yogurt stored at various conditions
Storage temp.  Shaking condition Storage period (days)
©) (rpm)? 0 3 6 9 12 15
10 0 5.13% 5.04NiK! 4.92hk 4.75¢thy 4.58¢defehi 5.081
100 4,830 500" 4. 75 4.88Mik 4.83¢h 5.08
200 4.878hik 5.384 4,67 4.79f 4,888k 5.50'
20 0 4,920k 4,634 4.2g7bcde! 4.00® 4.00® 4,38bcdele
100 4,920k 4.467det 4.38a0cdele 4.137bcd 4,137 4.08%
200 5.04hik 4.54defzh 4,258bcde 4.00 3.88 3.88°
F value® 5.49%*

YMeans of 3 replications. Means not followed by the same letter in the same column differ significantly from one

another(p<0.05)

As the value increases, the degree of sensory characteristics increases. LSD; 0.52

Irpm during 30 mins
Ikrsigmificant at p<0.001
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Table 4. Means" of off-flavor scores of yogurt stored at various conditions

Storage temp. Shaking condition Storage period (days)
) (rpm)? 0 3 6 9 12 15
10 0 5.00° 5.04¢ 5.00¢ 5.04* 5.13¢ 5.21®
100 5.044 5.00¢ 5.00¢ 5.08° 5.13 5.17%
200 5.04° 5.04° 5.04° 5.04° 5.17% 5.21#®
20 0 5.04¢ 5.04* 567 5.50% 6.00% 6.13¢f¢
100 5.04* 5.04" 5.67<¢ 5,881 6.17% 6.38¢
200 5.04" 5.05" 5.79¢de 5.83cdef 6.16% 6.45%
F value® 13.43%%*

PMeans of 3 replications. Means not followed by the same letter in the same column differ significantly from one
another(p<0.05)

As the value increases, the degree of sensory characteristics increases. LSD; 0.34
Orpm during 30 mins
It*significant at p<0.001

Table 5. Means” of consistence scores of yogurt stored at various conditions

Storage temp. Shaking condition Storage period (days)

(T) (rpm)* 0 3 6 9 12 15

10 0 5.04% 4.50%1% 4,960 5.38pik 538"k 4.92feh
100 4.46%H 4.38% 5.541k 5.29n 4920 4 88¢teh
200 3.13% 3.29% 4.29% 4,420 3.96 3,67

20 0 458" 5.38Mk 5.75" 6.25'™" 6.42m 6.42mne
100 467" 571k 5.75% 6.38™" 6.54™ 6.88°
200 2.92 5.38Mik 5.96kmn 5.88km 6.29"™ 6.25'™

F value® 23.46%**

YMeans of 3 replications. Means not followed by the same letter in the same column differ significantly from one
another(p<0.05)

As the value increases, the degree of sensory characteristics increases. LSD; 0.59

Zrpm during 30 mins

Ixxxgignificant at p<0.001
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