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Effects of jujube extract on physicochemical properties of dough were evaluated. Moisture, protein, and ash
contents of jujube extract were 92.5, 0.5, and 0.37%, respectively at pH 4.65. Sucrose content was the highest
(4,340 mg%) among free sugars of jujube extract, followed by glucose and fructose. Absorption rate increased
as observed through farinogram with increasing amount of jujube extract added. Dough development time and
stability decreased, whereas degree of weakness increased. Degree of extension decreased as shown in extensograph
with increasing content of jujube extract, whereas degree of resistance and resistance/extensibility increased.
Amylogram showed, when amount of jujube extract increased, no difference in gelatinization temperature, whereas

peak viscosity decreased.
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Table 1. Formula of the white bread added with jujube extracts

(Unit: %)
Sample"
Ingredients
JEO JE30 JES0 JE70 JEI00
Wheat flour 100 100 100 100 100
Compressed yeast 3 3 3 3 3
Yeast food 0.1 0.1 0.1 0.1 0.1
Salt 2 2 2 2 2
Non fat dry milk 3 3 3 3 3
Shortening 4 4 4 4 4
Jujube extracts 0 189 315 441 63
Sugar 6.3 441  3.15 1.89 0
Water 63 4599 3465 2331 63

DJEO: Added jujube extracts 0% (Control).
JE30: Added jujube extracts 30%.

JES0: Added jujube extracts 50%.

JE70: Added jujube extracts 70%.

JE100: Added jujube extracts 100%.
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E710) ¥ farinograph®] FTERTF 2-5%8] A2 4] F
Fooll &5 6gS &3A1T &dS ARSI 127 TS

= 5%7F HAE L A WS A&k farinograph<]
500B.UC F49] 4ol ZEates Hao ulet F53e &
At v=o] ¢t 150 g(2/N) W& extensigraph
roundersl ) A stel AFFOR YAy B W
30+£2°Ce] EEzolA 45 90 2 13587 HAAZ F- 7 A
et whEe] AAE, AYge 9 AAHAS st A
%= (Extensibilityy= A 2Hd 0 22 E712¢] A 2](mm), #13
% (Resistanceys L8] Ze] HIEo|B.UYE Ve o5 H
€2 REE YepiL

DTS

o] Wi Table 15} 2ol thF SZele] W7t s}
of wheh A1rgs AYHL Gelstel wES HEFOH

U290l wet 274 57cm, =0) 22cme] L
1= 170 g #3l] feje 9 3 2% 27°C, AFE 75%
o W Ao AAHAIZE Tt M=o B9E zAbslgTh

#h=o| pH 3}

W FEolo] Hrteg dej w8 daA7t 308 7+
S F pHE ZA&ATH A8 10gS 247t #3) 250 mL beaker
o ¥il 100 mL FH/-8 7kl @ &A1 o 25°C
oAl 30%7F FXE & 2 3G pH meter(Hanna, USA)E
243513

fixo| E3ds

eSS BHSRTE2 100 A 848 & A5 | mLE
yeast and mold count petrifilm plate(3M, USA)ell 7% 8}
25°ColA 7247wkt & Re S UERlE 21 colony
2 3t #5543 930).



592 g

Table 2. Proximate composition of wheat flour and jujube
extracts

=l Zstalx) A 37 WAl 4 & (2005)

Table 4. Non-volatile organic acid contents of jujube extracts
(Unit: mg%)

Jujube extracts Wheat flour Jujube extracts

Moisture (%) 90.52 £0.50" 13.8240.34 Lactic acid 12.40+1.74"
Protein (%) 0.501£0.10 12.53£1.32 Oxalic acid 32.8842.56
Ash (%) 0.37£0.04 0.41£0.02 Levulinic acid 295.69+6.39
“Brix 10.00 £0.00 - Glutaric acid 5.54+1.41
pH 4.65+0.01 5.8040.02 Malic acid 36.13+5.82
YValues are mean =+ SD. Citric acid 25.70£1.69

Total acid 408.34

ol t)F F&olo] AdubgitS Table 29} ) U/ME
= 0] 13.83%, 2 372 717t 12.53%, 041%
Ao tFE FEN2 FEFHEFe] 90.52%, Z2HHA 0.50%, 3
E037%, ET 10°Brix% 21 pHE 4652 U7FFE] 580K
t} goltl o] AES] wrE Ex= HrtE 989 pHoll FEFS
o Aol pHe F4% 93 3k o= 494 2
t31). 5 F299 pHe YrkEed vls) thi ¥A veht
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L7HEet tiF S fulY 2 Table 33 Zvh €
7172l Fel9-2 sucrose, fructose, glucose E maltose 4572
UeRtom sucrose?t 11872 mg%E ko] 7F Zoith tis
FENo) FHFE sucrose, fructose X glucose2] 3FFZA]
sucrosed] o] 4340mg%E 7FY 2o glucose 3,910
mg%, fructose 1,360 mg%= RB7ERT}E uf$- A LlERTh
FElEe gaAEo| SEGO T AT o] A UM F
Q3 TS FIEE oiF FENE NiEd Hrpe 4f 2a

Table 3. Free sugar contents of wheat flour and jujube extracts

"Values are mean= SD.

g5 FEd] vy {71k ZASE A3 Table 49
2t F714F8 levulinic acid®] d#o] 295.69 mg%=z 7HY B
Sk malic acid, oxalic acid’t 7+t 36.13, 32.88 mg%= LIE}
%o citric acid, lactic acid, glutaric acide U EA13k= A

o2 Yehkth

Farinograph

U3 FE29 J7HEe @8le 959 farinogram 544 %R
Table 59} 2} tj27Ql YrHFe] 482 65.9%%Ach B3k
UF FE2Y 30%2 50% A7HE 66.8% E 68.7%3.2™ U

o

& FEN 70%, 100% H7H= 242t 69.8, 70.8%E A7)
Z71REE E480) FUkele ARS BT 2R F4
&2 Aol o} T3 AAEA F2 hNAT, A
FUE 4 SJHE Bl de ettt &, S 9 AR
58 UK Aol 9 WIS whilde] sMaE F5E
2 Wl 1(32) Ao] HHvt giE FES Mt F4E
o] Z7FETH33).  AEAM F58& Sk UF FEA
e TR g S5 g3oz AztEn.

o] £3ErE Uehle BiErgA e giF 329
30%14 70% H7H7HRlE iz 2583 29ke 100% 3

THEOIAME 30802 Tl Hlste] Al7re] AR W
ZZHAPA L Tz 858 vsle tS FEAE Jrigh
TE AYraM golle AL BYoH 70% M 65

(Unit: mg%)

Fructose Glucose Sucrose Maltose
Jujube extracts 1,360 +11.51" 3910 +1347 4340 +£15.39 nd?
Wheat flour 7.48%2.54 27.941£2.42 118.72£8.72 36.23+3.84
"Values are mean= SD.
YNot detected.
Table 5. Farinogram characteristics of the dough added with jujube extracts
Sample" Abs? (%) ArT® (min) DT* (min) Stab” (min) Wk (B.U.) vv?
JEO 65.90+0.10% 2.50£0.01" 8.50+0.05" 17.00£0.10* 4033+1.23¢ 73.00 £ 0.50°
JE30 66.84+0.25° 2.50+0.02° 7.301£0.04° 11.00+0.15° 70.00 +3.00° 67.00+ 1.00°
JESO 68.75£0.15° 2.50+0.03° 7.00 £0.08¢ 8.70 £0.20° 80.00 £ 1.00° 65.00£0.70°
JE70 69.80+0.10° 2.50+0.02° 6.50+0.10° 8.30+0.15¢ 80.00£3.50° 60.00 +0.20
JET00 70.84 £0.15° 3.00£0.05 7.00+0.05° 8.00+0.25¢ 70.15+2.50° 63.40+ 0.40

"Samples are the same as Table 1.

YAbs: Water absorption, YArT: Arrival time, *DT: Development time, Stab: Stability, “Wk: Weakness, ”VV: Valorimeter value.

®Values are meant SD.

“Means with different superscripts in a columns are significantly different at p <0.05 by Duncan’s muitiple range test.
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Table 6. Extensigram characteristics of the dough added with jujube extracts after 45, 90, 135 min rest periods
Rest time Sample”
(min) JEO JE30 JES0 JE70 JE100
45 222.00+1.00%  189.00£3.00%  197.76+0.58 207.85+1.00° 167.67+1.53*
Extensibility (mm) 90 209.07 £ 0.60° 197.00 % 2.00¢ 168.68+0.58° 17433 £3.51° 150.33 + 3.50°
135 187.03 +0.55° 188.00 = 1.00° 15533 £2.52} 151334£351% 15033 £3.50°
R ension 45 300.00 +2.00° 365.00 + 3.00° 479,67 +1.53 520,36+ 4.04° 740,33 £3.51°
esm;‘tfﬁ g’; f}’;“’“ 0 90 340,00+ 3.00° 44033 +2.52 600.33 1252 62033 £2.52° 90033 +4.51°
e 135 360.00 % 2.00° 439,67 +2.52¢ 650.00 % 5.00° 720,00 +3.00° 999.87 4 1.53°
Resistance (o maxi 45 490.33+£2.52 650.33+£3.51% 77033 +3.51° 870254265  1,039.67+451°
ests an(%elj’ )max“’m 90 590,00+ 4.00° 755.00 + 200 9450042.00°  1,01033+£4.51°  1,04033+3.51°
: 135 610.00 £5.00° 780.0043.00°  1,04032%3.52°  1,04025%5.51°  1,02033+2.52°
Are und 45 150.00 + 1.00° 157.67 4 1.53° 201.00+4.00° 245.00 + 4.00° 24333 +2.52°
rea ‘Egnfzr) eurve 90 164.33+2.52¢ 195.00+3.00° 20433 +351° 231.00+3.00° 220.35 + 4.05°
135 152,154 1.73¢ 19333 +1.53¢ 211,004+ 4.00° 20433 £2.52° 220.36 +3.04°

DSamples are the same as Table 1.

IValues are mean= SD.
%Means with different superscripts in a columns are significantly different at p <0.05 by Duncan’s multiple range test.
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Fig. 1. Resistance to extension ratio of the dough added with
jujube extracts.
Samples are the same as Table 1.
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Fig. 2. Dough raising power of the dough added with jujube
extracts.

{J: Dough raising power after first fermentation, ll: Dough raising
power after second fermentation.

Vertical bars represent SD. Samples are the same as Table 1.
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Table 7. Amylogram characteristics of the dough added with jujube extracts

Sample! ST? (°C) GT? (°C) MT? (°C) MV® (B.U.)
JEO 25 59.53+0.25%% 86.00 £ 0.60°" 625.00 +4.00°
JE30 25 61.00%+0.30° 89.00 % 1.00° 605.00 +2.00°
JES0 25 61.00 + 1.00° 91.00+0.20° 590.33£6.51°
JE70 25 64.00 % 0.30° 89.03%0.15° 57533 +£2.53¢
JE100 25 62.53+0.25° 90.03 +0.25% 550.00 +2.00°

"Samples are the same as Table 1.

IST: starting temperature.

GT: gelatinization temperature.

“MT: temperature at maximum viscosity.
*MV: maximum viscosity.

“Values are mean + SD.

"Means with different superscripts in a columns are significantly different at p <0.05 by Duncan’s multiple range test.
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Fig. 3. The changes of pH during fermentation.

-@-: Added jujube extracts 0% (Control), -[J-: Added jujube
extracts 30%, - O-: Added jujube extracts 50%, -<>-: Added jujube
extracts 70%, -A-: Added jujube extracts 100%.
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Fig. 4. Changes of yeast cell counts at various levels of jujube
extracts added during fermentation.

-@-: Added jujube extracts 0% (Control), -[1-: Added jujube
extracts 30%, - O-: Added jujube extracts 50%, - -1 Added jujube
extracts 70%, -A-: Added jujube extracts 100%.
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