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Summary

Yoghurt were manufactured by 1-10% of Citns wnshiy,
Citris platymamma, Citrus grands, Citris sinens and
Citrus junos extracts. The pH, titratable acidity, scores
of sensory test, volatile carbonyl compound, viscosity and
rheology of yoghurt were investigated to get
fundamental knowledge for the development a new
product, orange yoghurt The results olbtained was as

follows.

1. The pH and titratable acidity of all samples
decreased and increased according to the incubation time
and orange extract ratio. However, Citrus grandis and
Citrus junos were changed considerably at the beginning
of incubation.

2. The scores of sensory tests were suitable for 5%
Citrus wnshiu and 1% Citrus platymamma extract
yoghurt, however, were not suitable for Citrus grands,
Citrus sinenis and Citrus junos.

3. The wvolatile carbonyl compound in the citrus
flavored yoghurt was determined gas chromatographic
method. Irrespective of Citrus species added as a extract
the main compound was acetaldehyde(97% ), n—Heptane
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and undefined peaks were also observed in the trace.

4. The viscosity of Ciras wnshiw and Citris
platymamma were increased according to the incubation
periods and Citris platymamma yoghurt was higher
than Citrus wnshin

5. Hardness of yoghurts were increased by elevating
the amount of extract of Cirus wwhix or Cins
platymamma. Cohesiveness of Citrus wmshin was the
highest in the 10% addition of its extract while that of
Citrus platymamma was the highest in the 5% addition.
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1) 2+2 extracts : ¥233 3y AFPRFAFLZ 2

cttrus unshiu (FAZA), citrus platymammal %3 ),
citrus grandis(}fr2t), citrus simenis(lo]E 2Az|)
9 ocitrus junos(F2H) 5 SRS FEE Rohitol #HE,
o pro] &% 1 extract® 247 1, 3,5 2 10%74
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1) pH ¥ HIYME
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4) Viscosity £3
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5) Rheology &%

Az ztzbe] A8 Rheometer(Stable Micro Systems,
TA—XT2, England)& AH-3le] hardness, cohesiveness,
springiness % gumminessE 2&slgch 34| 71Ale 2%
2L HdA= 35mm cylinder probe,
14.45sec., pre test speed : 10.0mm/sec, post
10.0mm ek

1.5cm, stroke :
test time :

test speed : 6.0mm/sec, distance :

Table 1. Operating conditions of gas chromatography

Operating condition
Initial temp/time 50°C
Final temp/time 100°C/2min
Rate 3°C/min
Carrier gas N,
Injection temp 200°C
Column polyethylene glycol 20m
(10%, 60—80 mesh)
1/8" *6{t
Flowrate 20 ml/min

m. A= 2 23
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Table 2 ¥ 3 ol B9 control T vlgled 574 §& 2%
H7hege] F7Heel wiek pHY A ¥ AT F71E e}
W olow 53] F-faK Citrus platymamma)$} 52K Citrus
Junos}e wo¥z71el pH Matet HAxe F7hrt R
ol oi2 3%F A extract® pH( Citrus unshiu: 322,
Citrus platymamma : 3.18, Citrus sinenss © 322) B} ¥
2ol (Fak 0 273, F#: 2.87) o] A ot Aztso
=3 control 7ol v|8| YR 6 ~ 8 AJ7hchol| B2 iz}
£ vehd o} 14 A7 vloFolls 2 Aol & LAY 4 A
o ol2igt ZHztel disiAc ZHERel dal Eue Adr} glof
2H3L7] ofego] ko 7 7 F5 extractd] Y A
3t okge] Ak Aol v|AE A 55 o 24l
o}

9 Citrus junost +7}) extract &

¢ pH ¥ A

He
He

2L
et
i

Aoz 47t

Table 2. Changes in pH during fermentation by lactic acid bacteria in yoghurt added with 5 kinds of orange extracts

Fermentation time( hrs. }

Additive 0 2 4 6 8 10 12 14
Control 6.19 6.13 6.08 5.82 5.11 4.79 455 1.41
Citrus Unshiu 1% 6.18 6.05 6.03 5.17 4.79 4.67 4.47 4.29
3% 6.08 593 5.74 4.85 4.64 4.53 4.36 4.23

5% 6.01 5.88 5.67 4.83 4.59 4.55 433 4.21
10% 5.76 5.66 5.37 472 4.56 4.44 4.25 4.20
Citrus 1% 6.03 6.02 6.08 5.25 483 4.69 446 4.37
Platymamma 3% 6.03 5.94 5.73 4.88 4.64 4.54 437 4.31
4 2% 5.98 0.89 5.54 4.77 4.60 448 4.36 4.27
10% 0.78 5.68 5.34 4.69 4.49 442 4.29 4.26
Citrus Grandis 1% 6.03 5.98 5.98 5.21 4.83 4.66 451 4.39
3% 5.89 5.80 5.74 491 477 4.55 437 4.33
5% 5.71 5.64 5.57 4.85 467 4.53 4.34 1.29
10% 5.36 5.27 5.22 481 4.59 443 4.31 1.28
Citrus Sinenis 1% 6.05 298 2.75 2.95 4.96 474 4.53 144
3% 6.03 595 2.72 59.25 4.90 4.70 4.50 447
5% 598 5.87 2.65 2.09 4.71 4.57 4.38 135
10% 5.80 5.75 5.32 4.94 4.59 1.46 4.35 4.29
Citrus Junos 1% 598 5.94 594 5.61 5.01 183 4.65 452
3% 5.73 5.66 5.54 0.27 4.87 1.76 4.60 4.44
5% 561 5.58 5.50 5.17 187 174 458 4.39
10% 492 4.87 4.85 4.80 1.76 4.70 4.55 4.45
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Table 3. Changes in titratable acidity fermentation by lactic acid bacteria in yoghurt added with 5 kinds of

drange extracts.
Fermentation time( hrs. )
Additive 0 2 4 6 8 10 12 14

Control 0.30 0.34 0.38 0.43 0.55 0.80 0.83 0.95

Citrus Unshiu 1% 0.32 0.35 0.42 0.66 0.67 0.82 0.90 0.95
3% 0.33 0.34 0.46 0.76 0.83 0.85 0.92 092

5% 0.35 0.39 048 0.78 0.81 0.88 091 093

10% 0.38 042 0.62 0.80 0.85 0.88 0.93 0.95

Citrus 1% 0.29 0.31 0.35 0.65 0.71 0.75 0.79 0.96
Platymamma 3% 0.31 0.33 0.44 0.72 0.87 0.90 095 093
5% 0.32 0.36 0.50 0.80 0.90 0.90 0.98 1.00

10% 0.38 0.40 0.58 0.82 0.92 0.94 0.96 0.96

Citrus Grandis) 1% 0.31 0.33 0.35 061 0.82 0.84 0.86 1.10
3% 0.36 0.38 045 0.76 0.87 0.87 092 1.09

5% 0.42 0.44 0.54 0.79 0.90 0.90 0.96 1.07

10% 0.55 057 0.61 0381 0.94 0.94 1.00 1.00

Citrus Sinents 1% 0.28 0.30 0.33 0.55 0.65 0.84 0.87 0.92
3% 0.31 0.31 0.34 0.66 0.79 0.83 0.89 1.00

5% 0.32 0.34 0.38 067 0.81 0.87 0.90 0.95

10% 0.37 0.38 043 0.70 0.83 0.89 0.93 0.97

Citrus Junos 1% 0.31 0.33 0.36 0.51 0.70 0.75 0.86 0.93
3% 0.40 041 044 0.60 083 091 0.10 1.08

5% 0.45 0.49 0.50 0.65 0.89 091 0.98 0.88

10% 0.76 0.77 0.78 0.80 0.95 097 1.01 0.85

2) #sAM TAA)Y A% flavorel oM 5~10% T7}, %2

5 &7 72 extract® H71so] Ax¥ yoghurtd] o
574 A= Table 49} 7tc}.

Table 4. Sensory evaluation of yoghurt prepared from milk added with § kinds of orange extract.

1~3%, AAHe2E 5~10% #H7MP7E $5% AL

=2

Yeht FH2AYLS ol &t Az 5% A7 wiRA

Additive Flavor Taste Overa'l .
acceptabhility

control 4.5° 5.0° 5.0°

Citrus Unshiu (A) 1% 4 82 5.2¢ 4.9
3% 4.7* 48" 46°

5% 5.0¢ 46° 5.0°

10 % 5.0° 5.0° 5.0°

Citrus Platymamma (B) 1% 4.8° 5.0 5.0°
3% 4.4 4.8° 4.6™

5% 4.5 47" 45

10 % 5.0° 4.6° 5.0*

Citrus Grandis (C) 1% 4.8 5.0° 5.0°
3% 4.6" 4.3 4.4°

5% 4.5° 14 4.3°

10 % 4.0 36" 3.0°

Citrus Stneis (D) 1% 4.4 4.0¢ 4.2k
3% 4.4 4.7" 4.8"

5% 44° 4.2° 4.2°

10 % 5.0° 4.1° 4.4

Citrus Junos (E) 1% 4.3" 4.3 4.3
3% 4.1 41" 38

5% 4.1% 4.1° 359

10 % 3.8¢ 2.8¢ 3.0°

Values in the same column with different super script differ significantly(p { 0.5).
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5) Rhedogy &%
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Table 5. Studies on the Flavor of Drinking Yoghurt added with Cheju Orange Extract

Springness Gumminess Hardness Cohesiveness
Control 0.0440° 0.1650° 30.50° 0.005*
Citrus (A) 1% 0.0335 0.1550" 30.50¢ + 0.005°
Unshiu 3% 0.0410" 0.2195" 42.85" 0.005¢
5% 0.0380" 0.1945° 48.10° 0.005"
10% 0.0440" 0.8990" 60.00¢ 0.015°
Control 0.0440° 0.1650* 32.75* 0.005*
Citrus (B) 1% 0.0365" 0.4975* 55.00" 0.008*
Platy— 3% 0.0335¢ 0.2025* 42.35* 0.005"
mamma 5% 0.0990" 0.9850" 66.65° 0.030°
10% 0.2070° 0.0650¢ 70.10* 0.019¢

Values in the same column with different superscripts differ significantly(p{0.5).
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