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Abstract

This study was performed to evaluate the storage quality of milk bread added with B-glucan (10, 20 and
30%), which is a functional food material produced from Agrobacterium spp. R259 KCTC 10197BP. During
storage (20°C, 40% relative humidity) the pH of all breads gradually increased, although there were no
significant differences in pH of the B—glucan added milk bread from those of the control. During storage, the
moisture content of all groups decreased, however, moisture contents in the B-glucan added breads were higher
than that in the control. Hunter color values (L*, a* and b* value) of the milk bread added upto 20% B-glucan
were not significantly different, but the lightness increased during storage. Rapid increase of hardness in the
milk bread during storage was observed in control, while the hardness of B—glucan added bread increased
slowly. Also, the degree of retrogradation of bread decreased as B—glucan addition amount increased. Sensory
evaluation showed that the score of over-all acceptability of the bread added with 20% B-glucan was the
highest among treated groups until four days of storage. This study confirmed that the addition of B—glucan
to milk bread maintained the moisture content and delayed hardness during storage.
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Table 1. Ingredient of milk bread with different amount-of B-glucan

D3NN Faste] Abgssich b

, ob

T-HWel A ek A 34 S “M %%ﬁ 2l
FATL F LR 2071°C, FE 40+1%2] -2l ekr] oA
5 &k AR AR F wstwE Ao FAEHE
A5k DSCE £ 3 xE 2352 E 7145385
Y3l = 413°C, 5 40+3%9] &-2ul k7)o 4] 4 <t
A & Hrhskglek

pH st

Alwko] pHE AOAC method(21)2 A 4-3t0] A1 15 g<
100 mLe] &7} &7 Y 1 Bag Mixer{Model 400, Inter—
science, France)ol| 4] speed 75 2% E<qF #A3st1 25°C
offA] 30%-7F WFx] gt & JS NS Ad o Alg-sleic) pHE
pH meter(420 Benchtop, Orion Research Inc., USA)E A&
sto] &3l

TRE Hst

Aol eidebs A3 8 Awbe] % 2E-e 1
em’2 @b M Al 4% 2347)(Sartorius, Germany)Z
Al-g-8le] 33 w8 ZHAsheic)

AL 5]

Aol A &8 Be|dlo] 7”—} blender(SQ-205, 1l

Jin Corp., Korea)® w4 wld& %
F 5 g2 AELHUH(F 50X 12 mm)ell H1E$
Al(Digital color measuring/difference calculation meter,
model ND-1001 DP, Nippon Denshoku Co. LTD., Japan)Z
AF8-3}¢] Hunter LZH (W %), azH (A =), bH(BY ) E &
Astdeh. o] W ®EFEA-2 Lzke] 9047, agte] 0.15, bakel
3.364] calibration plate® ZFoE A}1-g-3}4ich.

60 mesh?] A A&
o] o}l Az}

EEZ 5]
Aol 227k BA3-& ool 7] ¢]8le] Texture analyser

(TA/XT2, Microstable Systems Co., England) S A}-£8-3}¢]

(g)

Contents of B-glucan paste (%)

e
ngredients 0 10 20 P

Flour 543.0 , 5211 1646 ' 408.1
B-Glucan paste 0.0 (100.0) 100.0 (100.0) 2000 (1000) 3000 (100:0)
Yeast food (S-500) 54 (10) 6.3 (1.0) 6.8 (1.0) 7.0 (1.0)
Salt 9.1 (17) 1(15) 9.3 (1.4) 89 (1.3)
Sugar 362 (67) 408 (6.6) 422 (64) 428 (6.0)
Milk 3167 (53.3) 290.0 (46.7) 245.0 (36.9) 202.1 (285)
Yeast 136 (2.3) 145 (2.3) 152 (2.3) 156 (2.3)
Butter 21.7 (4.0) 181 (2.9) 16.9 (25) 159 (2.2)
Water 543 0.0 0.0 0.0

Total weight 1000.0 1000.0 1000.0 1000.0

Y} Percentage of flour and B-glucan paste weight.



Agrobacterium spp. R259 KCTC 10197BP2 ¢ AALE B-Glucan -5 /2w A% & FAEA 615

-] crust ¥-#-2 A AT F crumb FEuF FAMY k(1
cm®) 2.2 Zeba] A}-435}9i e} ProbeE 23] A4H 02 E7)
< o deoiA|= P-A7F FA 2 e Ax YA, SAA
1] et A8 z‘s;ﬂfs}c}ar/}. o] uj probex ;ﬂﬁo]
31 force threshold+= 20 g, pre-test
speed, post—test speed = test speed= 5.0 mm/sE 3312
wl k& Al W §(strain) 70%°] i T},

25 mm¢<l

compression plate®] %}

Texture analyserg S8t =8t

B-Glucan A 7}eke whelste] A2k -4 w3
+ Texture analyser(TA/XT2, Microstable Systems Co.,
England)¢l) 25} 23 = 7 = (hardness)E o} A4k o
el ste] AbEslalvh22).

AgAE A=
Ax T Az

35 (%)= X 100
DSC(differential scanning calorimetry)& &8t =3¢
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Fig. 1. Change in pH of the milk bread with different amount
of B-glucan during storage.

@: control, &1 B-glucan paste 109, (J: B-glucan paste 20%, X:
B-glucan paste 30%.
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Fig. 2. Change in moisture contents of the milk bread with
different amount of B-glucan during storage.

&: control, A: B-glucan paste 10%, 0O B-glucan paste 20%, X:
B-glucan paste 30%. “Stars above the data points mean signifi-
cantly different at p<0.05.
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Fig. 3. Change in Hunter color value of crumb of the milk bread with different amount of p-glucan during storage.
@ control, &: B-glucan paste 10%, [J: B-glucan paste 20%, X: B-glucan paste 30%.
*Stars above the data points mean significantly different at p<0.05.
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Fig. 4. Change in Hunter color value of crust of the milk bread with different amount of B-glucan during storage.
@: control, A: B-glucan paste 10%, [J: B-glucan paste 20%, x: B-glucan paste 30%.

*Stars above the data points mean significantly different at p<0.05.
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Fig. 5. Change in springiness, cohesiveness, hardness and chewiness of the milk bread with different amount of B-glucan

during storage.

& control, A: B-glucan paste 109, [O: B-glucan paste 20%, X: B-glucan paste 309.
*Stars above the data points mean significantly different at p<0.05.
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Table 2. Change in degree of retrogradationl) of the milk
bread with different amount of B-glucan during storage
(%)

Contents of Storage period (days)
B-glucan paste (%) ¢ 1 2 3 4 5

0 380 501 556 651 869 1000
10 359 374 486 552 634 705
20 369 382 441 449 548 656
30 42 597 613 676 792 861

YDegree of retrogradation (%)= (hardness of each day /hard-
ness of control at 5 days) % 100.

93 o, B-glucan 10, 20% H7}2] 7= stE 100%9]
*3he 705, 65.6%%F vtebal r/} g8 f-glucan
& A 27 4E 45H2%9) B 235 e
Wl 52—1 t}"ﬂ/‘ii A F 8l 50] p-glucan 30% A7F -2
7 o] BRI B ol REANE A FEX
wot Al 3 AA ﬁﬁghh A3 o AL HA T gl
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Table 3. DSC properties of the milk bread with different amount of B-glucan after 0 and 5 days storage at 4°C

Contents of B-glucan 0 day 5 days
paste (%) .0 T,? T AH" (J/g) T, T, T. AH (J/g)
0 31.65 3753 51.70 4.26 32.13 39.75 59.82 6.98
10 30.71 38.30 50.33 3.92 31.71 38.14 52.67 6.05
20 30.28 37.45 48.15 2.52 30.59 37.59 53.33 5.24
30 29.86 37.61 4574 1.31 30.03 39.22 55.67 6.07

Y1, onset temperature (°C).
OT.: peak temperature (°C).

9T conclusion temperature (°C).
Y 4H: enthalpy.

oA 5 E-F A AEE Fof A8 DSCE &4 3} 2+
+ Table 3¢ Vel glt) =34 =3 endothermic peaks]

AL &4 5te] Al 23S viastg )l A A%
o] A2 2T B-glucan 10% 7l v 5§
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vheb et A 47] 7o w2} enthalpy= 7188 BiE
d], o] &= Hyun —0—<31>U’ Lee<} Lee(32)2} %‘La#&} HERy
Bk &, WebSFTko] A we] k3l E ZFAA] Y
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(<]
=2
L
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ol 2L
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), 71F =], Ao of - Ak gl 2T B-glucan
10, 209% A7\ Atelol Aelrb gl e} B-glucan
309 M7t F-urt A 7g 3| vh 2 Ae] Akl
Astchs HoHE Wkl AR 4dA G e ¥, 7]Fa],
A wiamakol gloy o 273 f-glucan 10 2 20% A 7} Abe]
o felA-al Ape]= vehtA] sl 3, B-glucan 30%
A7 A AR Ryt wol £ Mo] Al

H7LE wigkel S-f-Al ] WajE gl o] AA A B-
glucan 30% & 7}ate] 5.8 2.2 v x| 7(2.9~3.04) v]
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ol & B-glucan 30% A7}2] o] H (6845t foldoz =
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30% H7FL A elsln: g-oA el xfo|r} el =] x| ekop
ok 227} & Al o ¥-(crust) 7 4= B-glucan 3 7}ako]
F7vatel met Fhshe A #e 2glov B-glucan 30% A
7hgte] dize wls) feolA g Eghoh wmd Wy
(erumb) 7 =9} R A6l 9lol A= B-glucan H7tell wp &
el 7F fsdeh e vh A A 444 R T B-glucan 7}
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Table 4. Change in mean scores of sensory characteristics of the milk bread with different amount of B-glucan during storage

4d
Characteristics T 0 day 2y
0% 10% 20% 30% 0% 10% 20% 309

Volume 73109  66+10°  69+11°  24*10° 74+13° 72405  68+08°  14+05"
Hole size 33+15°  43*11®  54*11" 58+29° 3411 32+08" 36+11%  70+14°
Crust color 41EL7 4117 424200 78208 50+12) 52408 46t11%  72+22°
Crumb color 32*18  38+13  37+14° 76205 46*x11%  48+08" 43+05" 83%10°
Off—flavor 20%26°  30%16  29+13  58+20° 26+25"  33+32" 35+29% 68+22°
Plain taste 66+109° 5609 58+13° 50*15  68+08°  64+11° 68+L1° 40422
Milk taste 50£17° 50%09"  43%14 32%16° 452106°  48+05°  40+08” 23+13"
Crust hardness 46+14"  50%13  51*18 6617  35x13™  58+15° 56+15" 84+09°
Crumb hardness 48%€14°  39+11%"  33%13 34%15° 60x16°  48+10° 46x15"  56+11°
Chewiness 51£11° 4707  50+17° 58+18  50%14" 54+15" 60x16" 638+18"
Over-all acceptability 6.8%1.1° 69+16°  69+08"  34+26" 66+05°  64%09° 76+05° 18+08"

)Contents of B-glucan paste.

“Means in the same storage period with the same letters are not significantly different at p<0.05.
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