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Abstract

The purpose of this study was to investigate the quality characteristics of bread made with 1%, 3%, 5%, and 7% of Bigeumdo
Seomcho powder (Spinacia oleracea L.). The pH of dough and bread decreased as the amount of addition increased; 7% indicated
the lowest. The moisture level correlated negatively with the powder addition, but the difference was not statistically meaningful
(p<0.05). As the amount of addition was increased, the intensity of color increased but the volume decreased. The brightness and
redness of the bread decreased as the amount of addition increased. The volume, specific volume, and baking loss rate correlated
negatively with the powder addition. Regarding springiness, cohesiveness, and gumminess, the experiment group was higher than
the control group and they lowered as the addition amount increased. The brittleness showed positive correlation with the addition
amount. Out of the amino acids of bread, glutamic acid showed the highest value as the amount of addition was increased. Overall,
it is possible to produce bakery bread using functional ingredients.
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Table 1. Formula of bread with different Seomcho (Spinacia oleracea L.) powder addition amounts

Ingredients (g)

Seomcho powder (%)

0 1 3 5 7
Wheat flour 1,000 990 970 950 930
Defatted milk flour 20 20 20 20 20
Salt 20 20 20 20 20
Butter 150 150 150 150 150
Yeast 40 40 40 40 40
Sugar 100 100 100 100 100
Egg 180 180 180 180 180
Water 400 400 400 400 400
Seomcho powder 0 10 30 50 70
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‘ Weighting ingredients ‘
l
‘ Mixing dry ingredients and add water (except butter) ‘
l
‘ Mixing ‘
l
‘ Addition of butter and mixing ‘
l
Putting dough into fermentation cabinet
(26C, 76% RH for 60 min)
l
‘ Punching and scale dough into pieces (160 g) ‘

l

‘ Rounding dough pieces (rest for 10 min) ‘
!

‘ Moulding and panning ‘
l

Secondary putting dough into fermentation cabinet
(36T, 86% RH for 30 min)
l
\ Baking (200C, 160°C for 35 min) \
l
‘ Cooling (30 min) ‘

Fig. 1. Process of straight dough baking.
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Aol A JPyst Aol 7Rt
ZE WA A2 & AU (6x6x3 cm) Z7]& Zz} theo
meter(Sun Rheometer Compac-100 11, Sun Sci. Co., Japan)Z =
A1t F2 A(springiness), -3-F4d (cohesiveness), 744 (gum-
miness), H-A] 2]/ (brittleness)S SR 0 H, 71719 S
AL Table 29} A},

9. AlWo| ofO|=pt BY

A} «] A ofu| At BAL Cohen & Michaud(1993)9]
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7
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10. SHINEZ]
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Ver. 19.0, IBM., Chicago, IL, USA) SA =& 73S o]-&35}o]

Table 2. Texture analyzer conditions for measuring textural
bread with different Seomcho (Spinacia oleracea L.)

Item Condition
Sample size 6x6x3 cm
Mode Mastication test
Table speed 120 mm/min
Load cell 10 kg
Deformation 50%
Probe size No.14 ¢50

Table 3. HPLC condition for the analysis of amino acids

Item Condition
Instrument 1200 Series
(Agilent Technologies, Palo Alto, CA, USA)
Detector 1200 Series FLD
(Agilent Technologies, Palo Alto, CA, USA)
Column AccQ-Tag™

(Waters Co, 3.9 mm L.D.x150 mm L.)
A: AccQ-Tag Eluent A
(Acetate-phosphate buffer)

B: AccQ-Tag Eluent B
(100% acetonitrile)

Buffer solution

C: Water
Flow rate 1.0 mL/min
Injection volume 5 uL
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Table 4. pH of dough with Seomcho (Spinacia oleracea L.) powder concentrations

Seomcho powder (%)

Component
0 1 3 5 7
Mixing 6.0120.58%M? 6.03+0.02° 5.75+0.03" 5.5240.02 5.47+0.02°
Dough First proofing 5.56:0.02° 5.68+0.02° 5.63+0.04° 5.500.02¢ 5.47+0.02¢
Second proofing  5.47+0.01° 5.62+0.02° 5.52::0,00° 5.44+0.01¢ 5.4140.02°
Bread 5.85+0.01° 6.17+0.01° 6.08+0.00° 6.0020.00° 5.99+0.01¢

" Each value represents the meantS.D. of three determinations (n=3).

D Mean with different superscripts in the same row (*°) are significantly different at p<0.05 by Duncan's multiple range test.

Table 5. Moisture contents and water activity of bread with Seomcho (Spinacia oleracea 1.) powder concentrations

Seomcho powder (%)

Component
0 1

3 5 7

Moisture 30.84+0.07°V? 33.00+0.32°

32.84+0.49" 32.82+0.17° 32.59+0.30°

Y Each value represents the mean+S.D. of three determinations (n=3).

2 Mean with different superscripts in the same row (**) are significantly different at p<0.05 by Duncan's multiple range test.
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Table 6. Hunter’s color value of bread with different Seomcho (Spinacia oleracea L.) concentrations
Seomcho powder (%)
Hunter value
0 1 3 5 7
L 84.10:£0.04*92 74.98+0.02° 71.29+0.01° 66.100.02 62.30£0.01°
Crumb a -0.23+0.02° - 1.6240.02° -2.9140.02° -3.86+0.01¢ -3.88+0.02¢
b 16.82+0.01° 23.82+0.01¢ 27.94+0.03° 26.62+0.00° 25.68+0.02°
L 77.94+0.01° 78.40+0.02° 67.64+0.00° 63.47+0.00° 61.52+0.14°
Crust a 8.91+0.01° 0.91+0.01¢ 3.25+0.00° 0.93+0.01° -1.29+0.02°
b 31.34+0.01° 29.060.02° 30.17+0.01° 28.85+0.01¢ 29.01£0.09°

Y Each value represents the meantS.D. of three determinations (n=3).
D Mean with different superscripts in the same row (*°) are significantly different at p<0.05 by Duncan's multiple range test.
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427.00 g0 & LEFGTE AldRo] Hul= o R L7} 2,078.89 mL
2 7V 37 dehgom, @7kee] 371848 Wolx: 2
Z Yebgtt 88482 giR T 4.62, 1% H7} 4.56, 3% H7}
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Table 7. Specific volume and baking loss of bread with Seomcho (Spiracia oleracea L.) powder concentrations

Seomcho powder (%)

Items

0 1 3 5 7
Dough weight (g) 449.67+0.58*1? 449.00£1.00° 448.67+1.04° 449.17+1.04° 449.33+1.15°
Bread weight (g) 423.33£0.58" 423.33+2.31° 424.1742.57% 424.83+1.04% 427.00+1.32*
Bread volume (ml) 2,078.89+9.55 2,045.73£19.16° 1,938.15+9.58° 1,901.98+9.58° 1,830.10+9.58°

Specific volume (mL/g) 4.62+0.02° 4.56+0.04° 4.31+0.01° 4.23+0.01° 4.07+0.03¢
Baking loss (%) 5.86+0.12° 5.71+0.35° 5.4940.51% 5.4240.22% 4.97+0.07°
Y Each value represents the mean+S.D. of three determinations (n=3).
2 Mean with different superscripts in the same row (*°) are significantly different at p<0.05 by Duncan's multiple range test.
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Table 92} Zrt}t. o 2 Lof| A= glutamic acid®] 1,363,14 mg%
Z 7} =4 yehgon, & HAZ = arginine 731.21 mg%,
lysine 669.30 mg%, leucine 666.25 mg%, aspartic acid 659.07
mg%, glycine 525.15 mg%, valine 516.36 mg% 9.2 LEFG
9O ™, methionine 181.19 mg%, cystine 174.08 mg%7} 714 &
A veides 2 & 5 AU 1% F7HolA =
2,498.14 mg%, leucine 651.18 mg%, phenylalanine 493.11
mg%, serine 473.20 mg%, valine 423.35 mg% <O°. &2 UEGO
™, cystine®| 209.32 mg%= 7 RA UERGT. 3% A=
glutamic acid 2,512.98 mg%, leucine 631.40 mg%, phenylalanine
467.76 mg%, serine 460.19 mg%, valine 432.35 mg% <O &
UERE O ™, tyrosine 240.20 mg%7} 71 WA YERATE 5%
A7t A+ glutamic acid 2,547.22 mg%, leucine 671.51 mg%,
serine 488.37 mg%, phenylalanine 486.30 mg%, valine 434.19
mg%= UERGOH, 3% 7} o] tyrosineo] 248.26
mg%= 7P WA YebdT 7% F7tlA=
2,703.40 mg%, leucine 683.25 mg%, phenylalanine 512.64
mg%, serine 510.17 mg%, valine 449.34 mg% <OC.F UEGO
™, tyrosine 253.18 mg%2 71 RA YERHT H7MEE
=TS EeFslo] aspartic acid’t 7P EA WHoH, 7%
7}1>5% A71>3% A71% A7 &7 UEhgth dukyg o
2 W7iego] Z71e4E ohuliate] Sk F7leis A 1t
Bt & oA oS HiRT 839876, 1% 7T
7,942.67, 3% A7} 8,137.07, 5% A7} 8,418.35, 7% 7}j7‘f 8,799.01
2 7heo] S7KE4E w7 Uehgeh. £8 Béopn)icit
FFL 2 3,697.43, 1% A7} 3,108.3, 3% 75:,47]- 3,152.16,
5% 7T 3,250.78, 7% 7} 3,347.3501H, 7ML Foll 7%
7Pt =A Ut & e 2T 44.02%, 1% F7F
39.13%, 3% 7} 38.74%, 5% A7} 38.62%, 7% 7} 38.04%
= yehioh WAL darg wRsel Bipds
Aot F= glutamic acid7} &7 e ou o] kil
slo] Aupe] w7} 7 LAl Qiokh A ofl Ak
TFETE A7 FARY] ol wet ARre] Rujo]

glutamic acid

glutamic acid

Table 8. Textural characteristics of bread with different Seomcho (Spiracia oleracea L.) powder concentrations

Seomcho powder (%)

Items
0 1 3 5 7
Springiness (%) 91.31+0.50"? 91.18+0.50° 90.91+1.40° 89.48+1.11% 89.12:+1.88°
Cohesiveness (%) 72.830.53" 73.41+0.38" 72.32+2.06™ 71.75+0.57" 70.810.42°
Gummines (g) 323.39+35.02° 628.75+114.52° 560.45+49.96" 367.32+72.36° 359.12493.03°
Brittleness (g) 280.38+0.31° 320.46+85.28" 328.42+63.02° 509.97+53.08" 573.46+106.16"

Y Each value represents the mean+S.D. of three determinations (n=3).

2 Mean with different superscripts in the same row (*°) are significantly different at p<0.05 by Duncan’s multiple range test.



328

Table 9. The total amino acids

o

Ho
0
11t

content of bread with different Seomcho (Spinacia oleracea L.) powder concentrations

Content (mg%o)

Amino acid Seomcho powder (%)
0 1 3 5 7

Aspartic acid 659.07£25.11° 387.28+12.12° 400.30+18.21° 402.22+17.90° 417.33+18.00°
Glutamic acid 1,363.14+50.00° 2,498.14+94.84° 2,512.98+57.16° 2,547.22+91.58° 2,703.40+95.00°
Serine 461.30+17.97° 473.20+17.99 460.19+18.07° 488.37+18.22% 510.17+21.98
Histidine 351.36+17.89° 274.38+9.01° 281.0748.99° 293.26+7.90° 293.0448.01°
Glycine 525.15+21.88" 341.29+13.02° 348.18+12.89° 355.48+12.87° 410.35+18.14°
Threonine 444.49+16.99° 323.31+27.63 324.63+7.48° 336.25+11.88° 348.19+13.13
Arginine 737.21425.16° 362.28+12.11° 378.33+11.91% 406.43+17.59° 397.50+11.79°
Alanine 502.15+21.88" 310.30+12.00° 317.36+12.08> 323.33+11.78> 341.36+11.68°
Tyrosine 279.23+8.10° 252.564+30.14% 240.20+6.82° 248.26+8.00° 253.18+8.10®
Cystine 174.08+3.90° 209.32+48.02° 327.37+13.00° 396.26+13.18" 418.37+17.99°
Valine 516.36+21.98° 423.35+17.12° 432.35+17.89° 434.19+13.15° 449.34+18.02°
Methionine 181.19+4.10° 262.2548.02° 274.1448.10™ 279.51+8.27° 284.01+7.99°
Phenylalanine 455.20:£16.88° 493.11+17.11%* 467.76£14.93% 486.30£15.36™ 512.64+21.67°
Isoleucine 413.28+17.00° 389.44+13.01° 390.58+12.91° 393.49+13.33° 412.55+16.82°
Leucine 666.25+25.90 651.18+25.88® 631.40+25.98° 671.51426.28% 683.25+25.90°
Lysine 669.3024.90° 291.28+8.90° 350.23+13.01° 356.27+12.69° 364.33+13.11°
TAAY 8,398.76 7,942.67 8,137.07 8,418.35 8,799.01
EAA? 3,697.43 3,1083 3,152.16 3,250.78 3,347.35
EAA/TAA (%) 44.02 39.13 38.74 38.62 38.04

D TAA, total amino acid.
2 EAA, essential amino acid (Thr.+Val +Met.+Iso.+Leu.+His.+Lys.+Phe.).
3 EAA/TAA (%), essential amino acid/total amino acid.
Mean with different superscripts in the same row (*°) are significantly different at p<0.05 by Duncan’s multiple range test.
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