J East Asian Soc Dietary Life
23(1): 069 ~077 (2013)

69

Quality Characteristics of Curd Yogurt Supplemented with Jujube Hot-water Extracts
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Abstract

Jujube is a functional food, containing medicinal ingredients without side effects. Jujube can relieve digestive upset, inhibit
tumor growth and protect the liver. It includes sterols, alkaloids, saponins, vitamins, organic acids, and amino acids. Jujube
has also received attention as an anticancer agent and as a diet food. However, it is rare to find yogurt made with jujube,
so we considered adding jujube powder to yogurt to popularize it as a new health food. We made yogurt with jujube powder
at 0, 1, 2, 3, and 4%. We measured pH, acidity, color properties (brightness, redness, yellowness), viscosity, sensory qualities
(color, flavor, taste, overall quality). We also experimented with storage stability at intervals of 1, 5, 10, 15, and 20 days.
The results showed that pH increased significantly (p<0.001) with increasing amounts of added jujube powder. The pH also
rose significantly with longer storage, but tended to decrease after 20 days. Acidity was reduced during the storage period.
Viscosity was highest with 1% added jujube powder (p<0.001) on day 5 of storage (p<0.001). The L color value decreased
as the amount of added jujube powder increased, whereas the a-value (redness) and b-value (yellowness) increased (p<0.001).
In an sensory test, color in samples with 0, 1, and 2% jujube powder exhibited the highest values (p<0.01), but no significant
differences in flavor or texture were observed. Sweetness and sourness were highest in the yogurt with 3% jujube powder
(»<0.05). Overall quality tended to be higher for yogurt with 3% jujube powder, but the difference was in significant. Taken
together, our results indicate that yogurt with 3% jujube powder may the most suitable for manufacturing purposes.
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Fig. 1. Preparation of water extractable material jujube.
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Table 1. Composition of yogurt added jujube water
extracts

Ingredients Treatments
&) X SRR 'O B 16 LI R
Jujube water 15 3 45 6
extracts ' '
Milk 150 150 150 150 150
Powdered
<kim milk 15 15 15 15 15
Starter 0.15 0.15 0.15 0.15 0.15
Sugar 10.5 10.5 10.5 10.5 10.5
D'C : Control.
2 JY1 : Yoghurt with 1% Jujube water extracts.

% JY2 : Yoghurt with 2% Jujube water extracts.

Y JY3 : Yoghurt with 3% Jujube water extracts.

9 IY4 : Yoghurt with 4% Jujube water extracts.
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Table 2. Yield and general composition of jujube water
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Table 3. Changes in the pH and acidity of yogurt added jujube water extracts during storage at 4T

Sample Sdt;)rage Treatments F-value
y(s) C JY1 1Y2 JY3 JY4
1 4,010,019V D24.0120.06* €4.10+0.03° B4.23+0.02 A4.47+0.03° 105.93™
5 €4.10+0.01° D4 77+0.01° 4.09+0.02° B4.18+0.01° A45.08+0.01° 4,742.86™"
10 54.39+0.02° €4.3240.02" B4 430,02 P4.22+0.01° A45.13£0.01° 549.51™
o 15 B4 48+0.03° €4.34+0.01° B4 46+0.02° D4.24+0.01° 45 .20£0.05° 1,255.02"
20 54.40+0.15° P4.28+0.02° ©4.360.02° £4.19+0.01° A5.09+0.04° 826.88™"
F-value 421.85™ 88.11"" 196.66™ 22.39™ 239.35™
1 42.40£0.37°) AD2 16+0.09° 42.13+0.08" 42.07+0.09* B1.71+0.09* 544
5 51.98+0.09° A2.2240.05 A2.22+40.03° £2.16+0.00" ©1.80+0.00°" 4424
- 10 *1.89+0.09° 1.92+0.10° $1.53+0.09" $1.40+0.05" €1.08+0.09° 49.14™
Acidity 15 B1.71+0.09° A1.89+0.00° ©1.53+0.00° P1.43+0.05" £1.05+0.05° 111.69™
20 AB1,62+0.09° A1.71+0.24° A1.68+0.13° 5€1.38+0.01° ©1.17+0.16° 7.38"
F-value 8.01" 8.36" 50.24™" 169.31° 45727

Mean+S.D. C, JY1, JY2, JY3, JY4 : See the legend in Table 1.
D 2> Means with different superscript in the same column are significantly different(p<0.05) by Duncan's multiple range test.
D A™D Means with different superscript in the same row are significantly different(p<0.05) by Duncan's multiple range test.

" p<0.05,

" p<0.01,

ok

p<0.001.
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Table 4. Changes in the color(Hunter’s L, a, and b) value of yogurt added jujube water extracts during storage at 4C

Sample S;:rage Treaments F-value
y(s) C JY1 JY2 JY3 JY4
1 £73.20+0.07°" 5270.110.05° €68.15+0.02¢ P67.09+0.01¢ £64.24+0.08" 11,751.07°"
5 A72.9240.04° 570.40+0.01° €68.50+0.01° P67.36+0.03¢ £64.440.03° 50,532.08"™
10 A77.60+0.10° 574.91+0.01° ©72.44+0.03" P71.72+0.20° £68.12+0.06° 3,396.30"
. 15 A72.2140.02¢ 570.35+0.04¢ €68.30+0.02° D67.60+0.03° £64.79+0.02° 27,722.06™
20 A73.15+0.06° 570.46+0.01° €68.38+0.09° P67.41£0.09° £64.81+0.04° 6,787.23""
F-value 3,513.44™ 14,970.51° 4,842.79"" 1,110.95™ 2,926.58""
1 £-1.2340.01° D-0.16£0.04*  €0.35£0.25 50.700.03" A1.3120.01° 207.66™"
5 F-1.17+0.02° D-0.12+0.02° €0.50:£0.05 50.68+0.01° 41.36+0.01° 3,840.92"
10 E-1.3140.02¢ P-0.23+0.03° €0.47+0.02 50.72+0.00™ 1.36+0.03" 5,659.23™"
) 15 £-1.07£0.02° P-0,13+0.02° €0.52+0.02 50.750.03° 1.35+0.03% 5,021.72™
20 D-1.23+0.02° €-0.20£0.02  "0.49+0.04 B0.47+0.04 A1.15+0.01° 3,302.49™
F-value 60.74™" 8.85" 1.04 57.25™ 63.99™
1 £5.55+0.02° D7.15+0.03° ©7.92+0.00" B8 86:0.02° 49.52+0.04° 9,925.35"
5 £5.50+0.03° D6.88+0.01¢ ©7.86+0.06% B8 61+0.02° 49.38+0.02¢ 6,348.85™"
10 £5.7340.04° D7.34+0.03° €8.44+0.05° B9 28+0.05° £10.03£0.02° 5,720.59""
° 15 £5.5240.03° D7.01+0.02° ©7.85+0.01¢ 58.60+0.04° 49.45+0.02° 10,226.49™"
20 £5.67+0.05° P6.98+0.01° ©7.96+0.01° B8.26:+0.04° 8.85+0.01° 4,894.15™
F-value 25.25™ 192.10™ 15778 298.83" 860.03""
Mean+S.D.

D 2> Means with different superscript in the same column are significantly different(p<0.05) by Duncan's multiple range test.
2 A~E Means with different superscript in the same row are significantly different(p<0.05) by Duncan's multiple range test.

" p<0.01,

™ p<0.001.
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Table 5. Changes in the viscosity of yogurt added jujube water extracts during storage at 4T

Storage Treatments
day(s) C Y1 Y2 Y3 Y4 Frvalue
1 €26,670+£1,604.70°"  4¥32,809+276.23"  B28,920+433.15% 023,073+344.83° £14,720+413.02° 225.64™
5 AB3) 580+1,130.13*  “34,635+1,653.45"  B30,764+821.59" €27,084+1,486.88*  P16,226+1,020.09"°  100.05""
10 AB29.45342,160.12°  *30,537+£1,220.85"  ©26,858+£1,442.17°  ©22,004+1,136.31°  P14,231+841.37° 6527
15 AB29 47542,914.53  £32,13343,351.95° £27,649+22,130.93°  B26,649+1,124.43°  €17,108+635.09° 18.81°
20 A16,765+991.58° B13,209+676.68° €10,009+65.85° €9,360+462.87° D2 .364+244.66° 249.02°
F-value 30.87™ 72.04™ 142.07"™ 152.74™ 228.01"
Mean+S.D.

D a5 Means with different superscript in the same column are significantly different(p<0.05) by Duncan's multiple range test.
2 A~D Means with different superscript in the same row are significantly different(p<0.05) by Duncan's multiple range test.
™" p<0.001.

Table 6. Changes in the sugar content of yogurt added jujube water extracts during storage at 4C

Treatments
Storage F-value
day(s) C Y1 Y2 JY3 IY4
1 AB11.57+0.38") 9 83+0.55° 810.97+0.06™ B11.07+0.23° A11.73+0.31° 13.95™
5 B10.17+0.45° B9 87+1.16° AB11.43+1.40% AB11.27+0.76" A13.00+0.90° 469"
10 A12.3740.64° $10.20+0.36 A1.7741.14° A11.53+0.67° A11.47+0.31% 3.96"
15 ©7.53+0.23¢ 57 97+0.06° B8 37+0.29¢ A9.47+0.12° A10.00+0.87¢ 17.78"™"
20 D7.37+0.15¢ €8.97+0.72%® ABg 90+0.53% BC9 47+0.12° A10.37+0.35¢ 20.78"
F-value 93.69" 534" 7.85" 14.00™ 11.36™
Mean£S.D.

D a~d Means with different superscript in the same column are significantly different(p<0.05) by Duncan's multiple range test.
2 A~D Means with different superscript in the same row are significantly different(p<0.05) by Duncan's multiple range test.
T p<0.05, T p<0.01, 7 p<0.001.
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Fig. 2. Changes in the viable cell counts of yogurt added
jujube water extracts during storage at 4TC.

Table 7. Sensory test of yogurt added jujube water extracts
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D a~d Means with different superscript in the same row are significantly different(p<0.05) by Duncan's multiple range test.
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