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Quality Characteristics of the White Bread Prepared by
Addition of Jujube Extracts
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Quality characteristics of white breads added with different levels of jujube extracts were investigated. Addition
of jujube extract significantly decreased L-value, and increased a and b-values. Addition levels up to 70% did
not have significant effects on the texture of breads. Significant increases in the hardmess, chewiness, and
gumminess were observed in 100% jujube-added group. Additive levels over 50% jujube showed good sensory
scores compared with control bread in color, flavor, taste, and general palatability. Textural property increased
with increasing amount of jujube extract. Results showed substitution of 50-70% jujube extract for water

improved bread quality.
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Table 1. Operating conditions for analysis of amino acid by
HPLC

UV/VIS detector 254 nm

Column: Water pico-tag column (3.9 X 150 mm, 4 pum)
Column temp.: 40°C
Mobile phase eluent A: 0.14 M sodium acetate trihydrate

0.05% trithylamine (pH 6.4 with phosphoric acid)
Eluent B: 60% acetonitrile

Table 2. Operating conditions for analysis of mineral by ICP

3.5 bar for Meinhard type C
0.3 L/min

Nebulizer pressure
Aerosol flow rate

Auxiliary gas 0.3 L/min for multielement analysis
of aqueous solutions
Cooling gas 12 L/min
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Fig. 1. Bread making process by the straight dough method.
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Table 3. Formula of the white bread added with jujube extracts
(Unit: Based on flour as 100%)

Ingredients JEOY JE30” JES0® JE70Y JE100”

Wheat flour 100 100 100 100 100
Compressed yeast 3 3 3 3

Yeast food .1 0.1 0.1 0.1 0.1
Salt 2 2 2 2
Non fat dry milk 3 3 3 3

189 315 441 63
441 315 18 0
4599 3465 2331 63

Jujube extracts
Sugar
Water 6

DJEO: Jujube extracts 0%(control).
JJE30: Jujube extracts 30%.
ITES0: Jujube extracts 50%.
YJE70: Jujube extracts 70%.
DJE100: Jujube extracts 100%.

3
0
2
3
Shortening 4 4 4 4 4
0
6
3

Table 4. Chemical compositions of wheat flour and jujube
extracts

Jujube extracts Wheat flour
Moisture (%) 90.52 13.82
Crude protein (%) 0.50 12.53
Ash(%) 0.37 0.41
°Brix 10 -
pH 4.65 5.80

Values are means of triplicate determination.
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Table 5. Mineral compositions of wheat flour and jujube extracts (Unit: ppm)
Ca Fe Mn Cu Zn Na K Mg P
Jujube extracts 314.72 18.90 11.17 52.64 20.84 177.16 12,425 508.13  1013.82
Wheat flour 20.36 0.48 0.38 0.03 12.27 40.52 5.15 85.63
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Table 6. Color values of the white bread crumb and crust added with jujube extracts

Hunter color values JEQ" JE30? JES0Y JE70Y JE100%
L 57.109 59.79* 56.40" 57.42% 54.74*
Bread crust a 12.35° 12.62° 12.59° 14.16* 13.09%
b 32.94¢ 36.79* 35.93° 35218 36.52°
L 78.86* 77.93 74.88° 72.95° 72.61°
Bread crumb a -1.89° -1.03¢ -0.46° 0.016° 0.55°
b 9.99 14.56° 16.80° 18.49* 19.72¢
"Samples are the same as Table 3.
®Mean of five replicates in which the same superscripts in each row are not significantly different (p < 0.05).
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Fig. 2. Cut loaves of the white bread added with jujube extracts.
Samples are the same as Table 3.
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Table 7. Quality improvement of the white bread added with jujube extracts
JEQV JE307 JES0? JE70Y JE100”
Moisture (%) 36.04% 35.99° 34.43° 35.00° 35.04°
Bread volume (mL) 2252.5¢ 2257.5¢ 2300.0 24475 2365.0"
Bread weight (g) 488.42° 484.43° 486.38° 484.78° 485.75°
Specific volume (mL/g) 4.17° 4.18° 426 4.53¢ 438
Baking loss rate (%) 9.55¢ 10.29* 10.0* 10.23* 10.05°%

" Abbreviations are the same as Table 3.

®Mean of five replicates in which the same superscripts in each row are not significantly different (p < 0.05).
p P y
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Table 8. Texture characteristics of the white bread added with jujube exracts
Storage (day) JEQY JE307 JES0Y JE70Y JE100V
Springness (%) 0.91% 0.91° 0.90° 0.91° 0.91%
Hardness (g/cm?) 214.36" 242.40° 245.38% 260.66™ 284.12%
1 Chewiness (g) 106.08° 123.03* 127.89® 135.68™ 146.31%
Gumminess (g) 125.55° 138.03* 141.54® 149.6™ 152.50°
Cohesiveness (%) 0.59° 0.58* 0.58* 0.57% 0.57°
Springness (%) 0.93* 0.92 0.92 0.92¢ 0.91°
Hardness (g/cm®) 339.02° 342.48° 359.30° 411.36° 415.46°
3 Chewiness (g) 178.35° 179.23° 182.48° 208.59" 205.57°
Gumminess (g) 192.78" 194.22° 196.21° 228.58¢ 225.92¢
Cohesiveness (%) 0.56" 0.55% 0.55% 0.54%® 0.53°

Samples are the same as Table 3.

®Mean of five replicates in which the same superscripts in each row are not significantly different (p <0.05).
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Fig. 3. The change in texture of bread at various levels of jujube extracts during storage.

[J: 1 day. B : 3 day. Abbreviations are the same as Table 3.
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Table 9. Compositions of amino acids in bread added with jujube extracts

Fat 2l E38ks| 2] 2] 37 d Al 4 E (2005)

(Unit: mg%)

JEQV JE30” JES0Y JE70% JE100%
Aspartic acid 320.5 330.6 3218 336.5 339.8
Threonine 2184 212.5 210.6 272.5 221.5
Serine 392.1 396.8 400.8 415.9 488.2
Glutamic acid 2625.8 2668.1 2671.8 2609.9 2635.1
Proline 1140.5 1140.3 1148.3 1145.6 1140.5
Glycine 345.9 355.1 338.2 309.5 3439
Alanine 199.3 190.2 198.5 220.5 205.7
Cystine 168.5 168.3 167.7 167.6 166.4
Valine 272.2 278.4 276.5 282.9 283.8
Methionine 78.3 87.6 91.7 92.4 98.0
Isoleucine 245.6 224.5 2412 234.6 246.8
Leucine 554.9 553.8 554.8 553.6 561.5
Tyrosine 253.8 231.2 241.0 243.6 249.7
Phenylalanine 379.8 4134 404.4 396.8 400.2
Histidine 156.5 169.2 167.3 162.6 167.9
Lysine 156.5 177.3 168.0 156.7 166.4
Arginine 282.8 258.9 2743 268.8 279.0
Total amino acid 7,791.4 7,856.2 7,876.9 7,870.0 7,994 .4

"'Samples are the same as Table 3.

Table 10. Mineral compositions of the wheat bread added with

Table 11. Sensory evaluation of the white bread added with

Jujube extracts (Unit: ppm) jujube extracts
JEOY JE30% JES0Y JE70% JE100% JEO" JE30? JES0? JE70Y JE100”
Mn 2.6 29 29 28 2.8 Color 6.47% 6.44° 7712 7.82¢ 7.67°
Fe 6.6 9.5 9.6 9.7 9.6 Flavor 7.23° 7.34° 8.30° 8.40° 8.36"
Cu 2.0 25 2.6 2.6 2.5 Taste 6.79° 6.88° 8.28* 8.40° 837
Zn 9.0 9.3 10.5 10.4 10.4 Texture 7.71¢ 7.84¢ 8.48° 8.78° 8.75°
Na 2519.0 2589.5 2703.5 2735.4 2930.5 Overall 7.29° 7.45° 8.44° 8.48* 8.54°
Mg 168.3 175.3 187.6 184.4 185.1 " Abbreations are as same as Table 3.
K 81.3 938.9 116.1 124.5 135.9 YMean of ten replicates in which the same superscripts in each row
Ca 38.1 38.1 42.4 42.4 425 are not significantly different (p < 0.05).
"9 Abbreations are the same as Table 3
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