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Abstract

For the purpose of making a functional drinkable yoghurt, new types of drinkable yoghurts were prepared
from skim milk added with 0.25% chlorella extract powder and 2.5~10.0% chlorella extract liquid. Quality
characteristics of the drinkable yoghurts were evaluated in terms of quality-keeping property(pH, titratable acidity,
number of viable cells) and sensory properties. When the drinkable yoghurts containing chlorella extract(0.25%
chlorella powder and 2.5~10.0% chiorella extract liquid) were kept at 4°C and 20°C for 15days, the pH(pH 4.13
~4.27), titratable acidity(0.66 ~0.75%) and number of viable cell counts of the lactic acid(8.42~8.89 log CFU/
mf) were not significantly changed for all drinkable yoghurts during the storage at 4°C for 15days, but the pH(pH
3.53~3.56) and titratable acidity(1.30 ~1.37%) and number of viable cell counts(9.15~9.45 log CFU/mn{) were
markedly changed for the storage at 20°C for 15days. Therefor the keeping quality of the drinkable yoghurts
with addition of chiorella extract was relatively good at 4°C for 15days. The results of sensory evaluation of
the drinkable yoghurts containing chlorella extract indicated that color, chlorella taste, aftertaste and overall
acceptability of the drinkable yoghurt with no addition of chlorella extract showed higher preference than others.
And also sensory scores of the yoghurt added with 20% oligosaccharide were significantly higher than other
groups in aftertaste and overall acceptability.
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Table 1. Chemical compositions of chlorella extract powder(CEP) and chlorella extract liquid(CEL)')

Compounds Unit Content
CEP CEL

Moisture % 2.28 97.18

Protein % 66.91 1.92

Fat % 0.92 0.09

foe,g;":'mms Carbohydrates % 2.73 0.44
Fiber % 7.29 ND?

Ash % 7.16 037

pH 5.86 5.11

Vatamin A 1g/100gRE 94435 352.98

Vieming Vatamin C mg/100g 390.07 21.34
Niacin mg/100g 151.53 630

Folic acid mg/100g 24823 29.24

Calcium mg/100g 211.40 8.14

Potassium mg/100g 4,159.00 107.80

Minerals Phosphorus mg/100g 3,747.60 88.30
Magnesium mg/100g 834.10 20.80

Sodium mg/100g 550.40 80.80

Lysine mg/100g 2,193 12.20

Aspartic acid mg/100g 2,692 11.40

Glutamic acid mg/100g 4,434 18.50

Amino acids Alanine mg/100g 2,404 15.90
' Valine mg/100g 1,680 14.00

Leucine mg/100g 1,854 18.30

Cysteine mg/100g 1,943 5.60

D AZRANPAEY, 24 FA T4, 2001
? ND : not detected.

Table 2. Mixing ratio for preparation of drinkable yoghurts added with chlorella extract (Unit : %)

Treatments” Y(t),gsheurt ' CEL? Distilled water Oligosaccharide
A 80 0.0 10.0 10.0
B 80 2.5 7.5 10.0
C 80 5.0 5.0 10.0
D 80 7.5 25 10.0
E 80 10.0 0.0 10.0

Y A : CEP 0.25% + CEL 0.0%.
B : CEP 0.25% + CEL 2.5%.
C : CEP 0.25% + CEL 5.0%.
D : CEP 0.25% + CEL 7.5%.
E : CEP 0.25% + CEL 10.0%.

2 CEL : chiorella extract liquid.
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Fig. 1. Changes in pH of drinkable yoghurts
added with chlorella extract during storage at 4T.
—@— ; CEP 0.25% + CEL 0.0%, ---O--- ; CEP 0.25% +
CEL 2.5%, —A&— ; CEP 0.25% + CEL 5.0%, - - A—; CEP
0.25% + CEL 7.5%, —l— ; CEP 0.25% + CEL 10.0%.
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Fig. 2. Changes in pH of drinkable yoghurts
added with chlorella extract during storage at 20 TC.
—@— ; CEP 0.25% + CEL 0.0%, *--O--- ; CEP 0.25% +
CEL 2.5%, — A — ; CEP 0.25% + CEL 5.0%, - A—; CEP
0.25% + CEL 7.5%, —— ; CEP 0.25% + CEL 10.0%.
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Fig. 3. Changes in acidity of drinkable yoghurts
added with chlorella extract during storage at 4.
—@— ; CEP 0.25% + CEL 0.0%, :--O--+ ; CEP 0.25% +
CEL 2.5%, — & — ; CEP 0.25% + CEL 5.0%, - Ao—; CEP
0.25% + CEL 7.5%, —Il— ; CEP 0.25% + CEL 10.0%.
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Fig. 4. Changes in acidity of drinkable yoghurts
added with chlorella extract during storage at 20TC.
—@— ; CEP 0.25% + CEL 0.0%, ---O-- ; CEP 0.25% +
CEL 2.5%, — A& — ; CEP 0.25% + CEL 5.0%, - - A—; CEP
0.25% + CEL 7.5%, —— ; CEP 0.25% + CEL 10.0%.
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Table 3. Changes in viable cell counts of drinkable yoghurts added with chlorella extract during storage

at 4T (Unit : Log, CFU/ml)
Storage time(days)
Treatments”

0 1 3 5 7 9 11 13 15
A 9.15 9.20 9.22 9.14 9.05 8.90 8.79 8.69 8.62
B 9.22 9.16 9.11 9.17 9.05 8.97 8.87 8.80 8.70
C 8.82 8.74 870 8.62 8.46 8.54 8.52 8.48 842
D 8.98 9.01 9.08 8.89 8.90 8.86 8.88 8.77 8.74
E 9.13 9.08 9.06 9.00 8.99 8.88 8.91 8.89 8.89

Y A : CEP 0.25% + CEL 0.0%.
B : CEP 0.25% + CEL 2.5%.
C : CEP 0.25% + CEL 5.0%.
D : CEP 025% + CEL 7.5%.
E : CEP 0.25% + CEL 10.0%.
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Table 4. Changes in viable cell counts of drinkable yoghurts added with chlorella extract during storage

at 20C (Unit : Log, CFU/m!)
Storage time(days)
Treatments"

0 1 3 5 7 9 11 13 15
A 9.15 9.31 9.37 9.36 9.34 9.38 9.35 9.28 9.26
B 9.22 9.10 - 9.16 9.10 9.20 9.19 9.16 9.17 9.15
C 8.82 9.30 9.38 9.36 9.37 9.37 9.43 9.42 9.40
D 8.98 9.19 9.27 9.22 9.25 9.20 9.29 9.24 9.22
E 9.13 9.37 9.56 9.50 9.53 9.52 9.51 9.48 9.45

Y A : CEP 0.25% + CEL 0.0%.
B : CEP 0.25% + CEL 2.5%.
C : CEP 0.25% + CEL 5.0%.
D : CEP 0.25% + CEL 7.5%.
E : CEP 025% + CEL 10.0%.
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Table 5. Sensory properties of drinkable yoghurts added with chlorella extract

Attributes
Treatments’ Chlorella Sweet Sour Chlorella After- Overall
Color Flavor .
odor taste taste taste taste acceptability
A 7652 5.92° 6.57° 6.88° 6.59° 7.63* 7.80° 8.46°
B 7.30° 6.74" 6.50° 5.70° 5.11° 5.04° 5.45° 5.55"
C 567 5.08° 5.83° 667 6.20° 507 4.55° 599"

" A : CEP 0.25% + CEL 0.0%.
B : CEP 025% + CEL 2.5%.
C : CEP 0.25% + CEL 5.0%.

2 =% Means with the same letter in each column are not significantly different (p<<0.05).
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Fig. 5. Preference of drinkable yoghurts added

CEL 2.5%, — A~ ; CEP 0.25% + CEL 5.0%. Table 6} vtEh it o] FmjelM= & %
A74F Abole] FIAY Aol YAAT el

25 oA} B 20 A1 2L A4S B WL = 20%3} 25% H7H B ge BRa, 9 Chlorella

& 7|ZEE YeERIQth ot B5WE AE = gt &EluR 15% H7b7t 20% 37l Bl =

213} Fig. 55 B9 chlorella &8 Hr7} =83 g F 52 &g EGAT 594 Aele YEA &
9] F2E AzA AAAQ 7329 e = kow, Aske L83 20% F7H7 15% Hrek

Table 6. Effect of amounts of oligosaccharide on sensory properties of drinkable yoghurts with addition
of chlorella extract

Oligo- Attributes
sacchride Sweet Sour Chlorella After- Overall
o Flavor i
(%) taste taste taste taste acceptability
10 5.51% 3.26° 3.97° 4,05° 2.86° 3.22°
15 5.46° 8.29° 7.21° 7.90° 778 825
20 6.74° 8.21° 742° 767 8.58° 9.13°
25 6.72° 4.39° 4.386° 6.18° 4.86° 4.85°

D =9 Means with the same letter in each column are not significantly different (»<0.05).
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Fig. 6. Effect of amounts of oligosaccharide on
preference of drinkable yoghurts with addition of
chlorella extract.
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7}, 4Co A pHE pH 4.13~4.27, AAANEE 0.66~
0.75%°1.3, 20CHA = pHE 3.53~3.56, AAHAE
£ 1.30~1.37%2.2 chlorella 28 4 237170
Hgld & AolE JelfA] gskth a2vt 4TdlA
ARsle F< chlorella 328 44 H7brel pHY
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ARG AT 2A AsEkA] ko), 20CAlA A8t
el s Fake] WAFo] A FrtetA wWiE &
=5 eIt a8lm ko) A9 4T
J= chlorella &8 A4 717+ 8.42~8.89 log
CFU/mt. FA 7} 8.62 log CFU/MmER 3L, 20Tl A
= chlorella &5 A4 H717E 9.15~9.45 log CFU/
ml, FA7F7E 926 log CFUML| Utk 2 oA
chlorella 25 MALS A7}l =84 Bl S FE2E
L AR 7|7t S chiorella 25 A4 ZH 7o}
Z Aol glo] fA FFE AR, 20Tl A
AR & el = 4T AFe A8k & &
AHgaE G0k 23U chlorella 28 43S 3ot
3 AP FH7F dizTe] A AR 22 4
glol 1597k4] JA {4280 log CFUML o1’ E
BE F&3te A2 JEth #sdAl 23 chlo-
rella &8 A4} T 7117) A1, chlorella 5, 31], A
AHA 71Zxe] holA KAl ApolE Helw 7}
B H7HE Igton, chlorella 3, Wk, A1kl 9l
AMZ BlwA 53 HIHE wol REHoR &
71258 Jehidz &anael Hrkake 20% 7t
Al Fojgk AAAQ 712 xddA g FA HriE ok
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