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Effect of Astragalus membranaceus Powder on Yeast Bread Baking Quality

Sung Hee Min*, Bo Ram Lee

Department of Oriental Medical Food and Nutrition, Semyung University

Abstract

In this study, Astragalus membranaceus powder was added (3, 6, 9%) during yeast bread preparation and its effect on
product quality was examined. The results showed that the dough pH increased as the Astragalus membranaceus powder
content increased. However, dough volume during fermentation did not differ significantly among the samples. Bread
volume decreased (p <0.001) with an increasing amount of Astragalus membranaceus powder. Also, as the Astragalus
membranaceus powder content increased, the Hunter’s color ‘L value of the crust decreased and the ‘a’ value increased,
and for the crumb, the ‘I value decreased and the ‘a’ value increased. Textural property analysis indicated that hardness
increased with an increasing amount of Astragalus membranaceus powder. However, up to the 6% level, there were no

sensory attribute differences among the samples.
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> isoflavone BJYAH|Z formonetin 2] triterpenoid
saponin® & astragaloside 5°| §-8& o] UrHlee 5
2003; FHoRg-AE¢3] 2005). 7o) thefixl= oFe]&t
ol et A7} thFR O R 3] Y ARz ARl wIt
A-E(©] F 1997), HPLC of &Jgt A+ &4 (Kim 5 1996),
Ao HEs faE gl et A& 1991) Fol 9l
o 37|E RS Aol e Aot vu|gk Holo}, ]
= AV T AEAE Y] SATH o] o] ol AHA
%ol tiet Tifo] 7kl Qlo] 17; AIRFAQl A% 7t
o] 5] o]folA|aL glon 7T AlFoAE AU FAE

A3t 7154 Aol AEStEAL ok, W2 A W) o
Eo| fu]o] FHshs AT Eolel A rste] Ao g A
H|7} S7HE A Qlom] AYEE Lof| uf9- &k AFe]tar 9l
o}, A2 U AF o R Aol vl §-A]<}t o] ARgo]
X HOoR AL 8O0 = o] o] 83ttt X A Ao
M= HAEE o83t AF Aol o] Folkx|ar glo
7154 B4 et 2418 ek B4 FolauA) o
et A7} o] oI 2L Qltk, oA E A o] &gt A
W AlEol gt At7F wol A==l Ql=d AR A
", 35, 55912 58 2ol AW B 2ARE 450
Ath(Park = 2001; Choi % 2002; Nam % 2006). FE3F
PAZEA (Yoon 5 2000), B 5AH7FE 59 AH-54(Choi
2005)5 H7IsE 9, A (Kim 5 2002), 34 4 (Kim
5 2005) 5& H7Iet A Aukso] Barg vl Qlok, duk
Zo g UrtRo| g 7[EE s Ew vEESag oA
ZFEto] FE5] PAE] 7] o]l LHA| 7RAS] 2R o]
Fasto] who] Bl 74 9 xFo] A= F4 A5t
Fo] et = gich 7] old 2 A4 7sd &
o] Q& V& A7IRt A A xa17] fte] 7] 7k
7hegol| w2 Ao EAE RAlStY] HHSE b ES
gLzt akeict.
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=Xl sl SAsHATH AR %] 2000),

&% 10 goll 57+ 100 mLE 7I5ko] 3027 awt
St & A59S pH meter(Hanna HI9318, Portugal) ©]
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5 ZAsto] Baghos Lerfolt,

7HEE } IZH/‘ of 3 6, 9%4 :@’r7]7]EE xh}a}gig
H WA S92 AV AR B AR S dsH| Al
Fsioint. Wk=E] ¥iekHl= Jung(2006)3, Jung 5(2002)

AhtEo R *X‘b'é HL =715 AMgsto] &
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‘é% @7}0}04 A& A 287 Fargol A 105

= 27°C7) HEF oiitt, 1A dE 2
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BE AP AY & A o] gt & 601 22 R
(35 37°C, 141#5 85%)31% 1:} 180°C2] Q. EofA 305
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<Table 1> Formula for yeast bread added with Astragalus mem-
branaceus powder

Content (%)
control 3% 6% 9%

Ingredients

Strong flour (g) 300 291 282 273
Astragalus membranaceus powder (g) - 9 18 27
Compressed yeast (g) 75 75 75 75
Yeast food (g) 1.5 1.5 15 1.5
Salt (g) 6 6 6 6
Sugar (g) 15 15 15 15
Non-fat dry milk (g) 9 9 9 9
Shortening (g) 15 15 15 15
Water (g) 192 192 192 192

SI7IEE 3, 6, 9% H7ISE HiES HkE AS 12pHkn
A% oA A% 10 g8 Fsko] 2R 100 mLE H7h
%l & homogenizer(lka—Werke D—79219, Germany)=
10,000 rpmo|A] 187F FASIAZ]5L 25°Co|A] 308 WA
¥ Argole] pE 2ss,

J

(Cauvaln SP 2003)_
w7145 (%)=(A-B)/AX 100

Al 55 (g), B AESH ()

Mg 0w ZAsAT 1%—:1
(L) vrehgict,

2) Mz 574

A= o] =0 M2A (Colorimeter JC801S, Japan)%
T), aE@ME), bEE)ZS 33 HHE =
49 2% & rEes ol a9
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3) 24 24

A7 EAL Rheometer(Sun rheometer CR-
500DX, Japan)E ©]-&3}o] TPA WO g2 =43}% o
olm Probex #7d°] 35 mmQl ¥Fulw U5FS A8}
oA}, AlmE Ame] yrek Hsto] 72, AR, F 20
mma e} AT, LA B A4S pelgch =
A 2718 U2HE 50%, table speed 60 mm/min, load cell
2 2 kgl 2 FYH(Kim YH 5 2005; Park GS 5 2001),
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7] B dnk JES (Table 2)¢} A}, i
2 6.61+0.16%, T, A4, SE-L 747} 8.29+0.18%,

0.96+0.1%, 2.63+0,04%Ac}t. 37| 49 pHe 6,07

+0.022 A=At
2, HI=o| EM

1) §k=9] pH
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<Table 2> Proximate compositions of Astragalus membranaceus

Hpz2o] 7k oby

ol 7hs Ay

pH 4.0 o|slof|A= Zojzit. 44
< pH7} ¥&55 Y pH7} B2 1=
o] WolA A WarHo| FTIsHA|N Mg Aagithal
T}(Cauvail 2003), O|AEQ] Htadr = H7|3t 2189] pH
A AR, AF2Eo] oste] He-E|aL o] AES] WE T} A
o] QlojA= a3t Tgo|tt, Kang 5(2006)2 7Fs K
freEol 7M $& At pH 5.0~5.5813L Sl9ler] £ A
oA 7] EH(pH 6.07+0.02)9] H7tE §H59] pH7}
otk Z7FsHAAIEE o] Hele) glo] ©A] pHE| W3Rto &
= o] By g0 & FFSE FAE G AR oA
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Nhzo] WHEFES UE 302, 608, 90% § BT 3
7) Arel F7bo] wet A9l KfolS Holx] gpeleh
(Table 4).
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1) Ae] vjg4 9 H7] S4HE

77V A7V gesto] Al Ao A, Fa,
H-§4 9 7] &AE2 (Table 5%} Aty 7] Alwko
FAE 271 495,00+ 2,83 gol il F77H 7ol
S7FeE 2ol vlsto] Aol FA|7L FTlskl ou
7ol wet 21481 ZfolE Holx| ogkeh, 7] Al
o] Hul= 87| FH7EY] B9 151547 mLglen 27
HA7MES 3% H7FA| 146743 mL, 6% H7FA] 1367+3
mL, 9% A7}A| 1167+3 mL= §o&H oz AT
(p<€0.001), 7| Ao v 7| A7t F7fol wek
oA o g 7Haskeitk(p<0.001), Moon F(2004)2 H2
oo AT A7HA] Ae] Ruj7) skl K

<Table 4> Changes of dough volume prepared with Astragalus

powder membranaceus powder during fermentation period (%)
Content (%) Astragalus membranaceus powder
F-value

Moisture 6.61£0.16Y control 3% 6% 9%

Crude Protein 8.29+0.18 30 min 216+ 7Y 227+ 7 222+ 0 22747 1.22
Crude lipid 0.96+0.14 60 min  344+15 344+ 0 338+ 7 333%0 0.73
Crude ash 2.63+0.04 90 min  394£23 399+15 411+31 379+2 0.77

YMean+S.D. YMean+S.D.

<Table 3> pH of dough prepared with Astragalus membranaceus powder during fermentation

Astragalus membranaceus powder

F-value
control 3% 6% 9%
mixing 5.34%0.10 5.45+0.03® 5.49+0.05 5.42+0.02% 3.18*
1st fermented 5.25+0.02° 5.33+0.01° 5.3440.01° 5.33+0.01° 18.29%*
2nd fermented 5.22+0.01° 5.22+0.01 5.27+0.01° 5.27+0.02° 11.24**

YMean=+S.D.

*; Values in same row with different superscripts are significant different by Duncan’s multple range test (p<0.05)

*: p<0.05, *: p<0.01
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<Table 5> Baking loss rate and specific volume of the yeast bread with Astragalus membranaceus

Astragalus membranaceus powder

F-value
control 3% 6% 9%
Dough weight (g) 535.00+2.83" 535.50+0.71 536.00+1.41 535.50+3.53 0.058
Bread weight (g) 495.00+2.83 497.00+1.41 498.50+2.12 497.50+3.54 0.642
Bread volume (mL) 1515.00+7.07% 1467.50+3.54° 1367.50+3.54¢ 1167.50+3.55¢ 2169.67***
Specific volume (mL/g) 3.06+0.01° 2.95+0.00 2.75+0.01° 2.35+0.01¢ 5341.22%**
Baking loss rate (%) 7.48+0.04 7.194+0.38 6.99+0.64 7.09+1.27 0.16
YMean+S.D.
4, Values in same row with different superscripts are significant different by Duncan’s multple range test (p<0.05)
$okok
: p<0.001
<Table 6> Hunter’s color of bread crust with Astragalus membranaceus
Astragalus membranaceus powder
Color value F-value
control 3% 6% 9%
L 53.65+2.36"* 49.67+1.66° 47.56%0.53° 47.86+2.93° 3.64*
a 20.43+0.35° 22.55+0.61° 23.01+0.23° 22.48+0.13" 18.34**
b 37.09+0.96 34.12+0.85 32.50+0.91 31.58+5.11 1.68
YMean+S.D.
*: p<0.05, **: p<0.01
*: Values in same row with different superscripts are significant different by Duncan’s multple range test (p<0.05)
<Table 7> Hunter’s color of bread crumb with Astragalus membranaceus
Color value Astragalus membranaceus powder Tl
control 3% 6% 9%
L 79.45£0.12'" 79.27+£1.69° 77.08+0.78% 75.09+1.35 6.33*
a -0.14+0.17° 0.55+0.21* 1.25£0.05" 2.12+0.81° 10.87*
b 16.09+0.04% 15.33+0.04° 17.59+0.36" 19.09+1.42° 10.32*
" Mean+8.D.
< Values in same row with different superscripts are significant different by Duncan’s multple range test (p<0.05)
*
: p<0.05
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<Table 8> Texture characteristics of the yeast bread with Astragalus membranaceus

Astragalus membranaceus powder

F-value
control 3% 6% 9%
Hardness 123.92+15.01"" 148.91+7.09 173.63+1.36" 177.61+£9.76¢ 13.29*
Cohesiveness 69.04+1.29* 72.94+0.62° 77.53%0.68° 71.61+0.19° 39.39**
Springiness 66.69+0.95 70.01+4.41 72.75+1.94 70.86+0.15 2.12
Gumminess 56.62+10.81* 62.38+£5.19* 87.11+3.69" 108.20+11.17° 15.99*
Y Mean£S.D.
*: Values in same row with different superscripts are significant different by Duncan’s multple range test (p<0.05)
*: p<0.05, **: p<0.01
<Table 9> Sensory evaluation of the yeast bread with Astragalus membranaceus
Astragalus membranaceus powder
F-value
control 3% 6% 9%
Color 4.90+1.58" 4.90+1.20° 4.5£1.05° 3.75+1.06° 3.77*
Taste 4.73+1.32 4.65+1.03 4.30+1.17 4.15+1.03 1.16
Flavor 4.45+1.23 4.60+1.18 4.40+1.04 3.95+1.05 1.22
Texture 4.95+1.35 4.55+1.27 4.50+1.31 4.10+1.33 1.38
Overall acceptability 5.00+1.33 4.55+1.35 4.45+1.23 4.25+1.06 1.27
DMean+S.D.

*; Values in same row with different superscripts are significant different by Duncan’s multple range test (p<0.05)

*: p<0.05
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