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Rheological Properties and Sensory Characteristics
of Roll Bread with Chungkukjang Powder

In—Chang Jung', Min Ok’
Dept. of Tourism & Hotel Culinary Arts, Sorabol College
Dept. of Functional Food Consulting, Sorabol College

Abstract

The purpose of this study was to investigate quality characteristics of roll bread with
the addition of Chungkukjang powder(0, 5, 10, 15, 20%). The antioxidative activity of
antioxidative substances produced from several bacterial strains isolated from fermented
foods were tested by DPPH ( a, a'-diphenyl- B-picrylhydrazyl) free radical scavenging acti-
vity. The most optimal medium condition for the production of antioxidative substance
from Bacillus sp. FF-7 was 2% galactose as carbon source and 1% tryptone as nitrogen
source. In color values, with increasing Chungkukjang powder content, the "lightness"’
(p<0.05) decreased in the crumb bread, while the redness(p<0.05) and yellowness(p<0.05)
increased. The volume and specific volume of roll bread with 5.0% Chungkukjang powder
were the highest(p<0.05). In the rheology measurements for the roll bread, the hardness
(p<0.05) decreased with the addition of 5.0% Chungkukjang powder, but then increased
with further additions of Chungkukjang up to 10.0%. Highest sensory scores for color,
flavor, taste(p<0.05), texture(p<0.05) and overall acceptance(p<0.05) were obtained from
roll bread with 5.0% Chungkukjang powder and control. From the results of this study,

it was assumed that the development of food products using Chungkukjang is prospective
in response to health-oriented consumers.

Key words : Chungkukjang powder, roll bread, antioxidative activity, DPPH, rheolo-
gical properties, sensory characteristics.
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5} 2B 20] 2]3 free radical(f2]7]) A Akl AR Bas) 2t
= A 713, o] 2 Qlsl AR TitEA A Fke o 2F S &AAA A
AE 2AFeEN BAYSY At =3 L vy e ABSo] fitn 1y
g AEE 7MY Aeg 4R UTHMin et al. 2003). weEbr] AR oA free
radical /gl I3 Ae] 2151A =48 AAND F Qe WG EZo] At}
ol S8 28 ¢ § IR MHES UEE HE A4 7|98 A
o2 Az T 833 A7) Holwt vYE #Y ksl B0 B3 A7)
5| o] Foix . 9l=tl(Jeong et al. 2003; Kim HJ - Lee KR 2003), Z3o], A]
T el g del A sl a3} g Ao 2 Byd ub YoKKim et al. 2004).
°l T AL U 1/ F 2E JFogA 9%, 1A g Haszt
o wj-+ &or Ay} Ao} o] 1 LHFFLE Hol 1 dPA oA
e FEE w3 9lovi(Ho et al. 1999), A 23] 2H&(Yoo et al. 1998), Fo+=tg
(Chem BE 1994), @3} & ¥HLee et al. 2005) So] BuEWEA 7|54 ARANZo
Ex Z 348 2ow glvk oo B Ao & AE ¥ Bacillus sp. FF-7
TFE o83t Az A= BLg wol) Yrlste] wheo] EASH Q 53 =
AERE Ao 2N 75Ae] B3 e o8 JlsAe HESYCH
I. A= L ghH

1. ez Y HIE M=z

2 Agol A3 AR Az FF= AU 5AE A B
& 84 83 &4 A% A £57} Hol\d Bacillus sp. FF-7 KCTC 0869BP(¢]3}
Bacillus sp. FF-T){t}. 13 Hahjzld] REQ 78 WZo]2 300 mL AHztEalas
2o £58 100 mLe] LB Hj|(bacto trytone 10 g/L, yeast extract 5 g/L, NaCl 5
g/L, pH 6.8)°l] HE314t}h o] AL 37T, 180 rpmol|A] 8|7k Eot ujokale] =|4=4]
7 L7109 EFL=AHP 84524, USA)S A3l 660 nmoll A B =S 24319
o, FE57} 1.8 o|2H& W) T WY ¢t 2447 S 3uj ] 1)
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ol IAANZ F 32 BE7)S AASI 121CH A 142 ok 278 o
A WAFt 227t o 30T A% WS o) Fu)W Bacillus sp. FF-7
HE8k 37CAA 2421 wikE Ak Az =g 52 Azsigon,
(R 1025%)5t] Ao ARG A A2g Fe AFA AHAF
oM TR AL thFoln, Wy CIF) ZER 152, Hol2Es) Al %A
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2. DPPHRO]| ofst A #Fof shital &M =8

DPPH -§-92- 100 mL ol|gh-&ol] DPPH 16 mg =9l & =82~ 100 mLE &85}
o] Whatman filter paper No. 29 &3}A]7 w+59ic). o] €W 5 mLo| Bacillus sp.
FF-7 #i%F} 1 mL % BHT 0.05%Z 343 89 | mLE 2}z £§31e] 37CoA
3083 HEEAIZ & 528 nmoll A EREE A5 Yt X%Z}—"’—ﬂ‘—”—(Electron donat-
ing ability, EDA)2 A E 37179} 37179 F35 318 ZA5le] W8T ¥A
3t

EDA (%) = (WZTEFRE - NBWITERET)/ N TEDE x 100
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Y] T/ mE wigdo] P43 84 2792 DPPH Hol 98 AR TS
22 243t FF wlge 712uiA)Q) L-broth ] X](bactotryptone 10 g/L, yeast
extract 5 g/L, NaCl 5 g/L, pH 6.8)°]| glucose, sucrose, maltose, lactose, galactoseE
77} 2% FEE Arlska 27) pHE TYsH 682 24 & = wa 7 7
Z} 2% E3t 30ToA] 18217 vl g & 7,000 rpmoll A 1587 14182)3}]
Qe ATAL U3t 3ol ol gk B B2F LET WP WY B
A FoM a3l PAol 71 $43 BaY Fd w9E FEs] dakd L
brothell 1, 2, 3, 5 2 7% FTEE z+zt Hrkste] 30Tl 18A17F k3l A= s
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Ak 75 vl 712 RSl L-broth 829l tryptone, yeast extract,
malt extract, beef extract, (NH,1.SO.S 2t7} 1% ¥52 A7l =24 2EF S
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Aok EY A BEd A B Ao FoA B3 Aol A4 $4
AP d] z

Ao} T FE 7,350}71 95} L- brothoﬂ 1,2359 7% %Ei 4z

N
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AT BT AhS 295l B Az ARES whEo] wjgu) = (Table 1D
o} QT A WEE Finy $(19899) WS £ 91 USHoz £4% v
= 7](Model NVM-95, Dae Young Co., Korea)E A}-g-3lo] nprlele A2)a A A
& 2 2ol 93 29 AR B48 F obhae 27l Aseld 287
R O 33 S04 F7e0) A7 ez B4E A = sle] 9L}
27C7F HEE 30k 13 FEE &% 2741, FUET 75%2) BaslelA 6027t
TESAT FEF B ES 40 g¥ A & £3E7) sho] (087 EE
AR B 87 BYo g S vHEo] 7182S g 8 Avte)] Wdsim 23}
BEZNRE 35+ 1T, Aol §5 85+ 5%)0lA 3087 2aalyc) 23 5 vpR)
W2 S8 190T, o}2AE 150CE o|¥® 2 E(Model FDO-7102, Dae Young Co.,
Korea)ol| A 1287t 3715 3 & AL0lA 127 vhgste] Zajo|gdall BEL AL
=S B o
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1) Bk=9] pH

<Table 1> Formulas of the roll bread prepared by different ratio of Chunghkukjang powder

(Unit: g)
Chungkukjang powder content(%o)
Ingredients

0 5.0 10.0 15.0 20.0
Wheat flour 100.0 95.0 90.0 85.0 80.0
Chungkukjang powder 0.0 5.0 10.0 15.0 20.0
Compressed yeast 4.0 4.0 4.0 4.0 4.0
Yeast food 0.1 0.1 0.1 0.1 0.1
Sugar 8.0 8.0 8.0 8.0 8.0
Salt 1.8 1.8 1.8 1.8 1.8
Margarine 4.0 4.0 4.0 4.0 4.0
Non-fat dry milk 2.0 2.0 2.0 20 2.0
Egg 10.0 10.0 10.0 10.0 10.0

Water 47.0 47.0 47.0 470 47.0
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A= T NS 28k A 9SS E3o] By A9} 908z whE
ShaX 308 7HH o2 wkEe] pHE A3t A7 10 g& 242 23] 250 mL 1)
olF el Wil 100 mL F/5E 7lete] FLshAl EFAZ The 25Tl A 1087 o}
g & 1 ZENS pH meter(AM-30V, Toyo, Japan)2 AF&8led =43t}

15

2) M =

AZFA|(Color difference meter, Model CR-200 Minolta, Japan)Z A}-&38ho] whe A
2 20 mm FAE 22} cruste} crumb FE9] Fof REL 335] wkE ZA43l3 1 gk
< Hunter Scaleo]] 2J3)) LE(8 %), ag(F A ), bz @A E)0 2 elo] B4 g
3t

3 ol 2|, |, H|EX U Z7| A8

el BAE g T2 5 AL 247 g oS 245l on we) Rus
FTAX SR (Pyler EJ 1979)0.2 W 3705 22} A WY £793) ks Aewgoz 1
BT B]-8-F(specific volume)S W 1 go] AA)3H= BujmL)2 Uehiglon F
7] E4E€L o A 2o

A

L

O:

Specific volume(mL/g) =Bread volume/Dough weight
Baking loss rate(%) = (Dough weight —Bread weight)/ Dough weight x 100

4 ol 24 =7

WS T 5 A2ox 247k B9k Wi T Rheometer(Compac CR-100D, Sun
Scientific Co., Ltd. Japan)& A}-8-3}<] 7% (hardness), -2-%]4d(cohesiveness), B+
(springiness), 53d(gumminess)S- 8ttt A& 20x20x30 mmZ 3}a] 33) ulb
& 548t BAAE stk 24 208 ¢HES 50%, table speed 60 mm/min,
adaptor diameter 15 mm, load cell 2 kg & 3}gc}.

(&)

) HsZAl

S5l Aehdist zRz) At F9 S 209(eta 10, ish
109)2.2 TS A5 PP 2712 e} SHY S5 AP(Lee et al
198202 ARSI ASE daEel g A A2) 47} 7128 S FASD
YUY 2okl YAl Ho} Betelr} e A PATel ATHAG. W7t FEe
A, w0, %k 247, AR NEER rol ASen ol T 5H, F
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s zAkell thigk BAIH 2] SPSS 10.0 for windows T2 138 Al 8519 00
2HE-4(analysis of variance)®} Duncan®] THE 73Z%¥(Duncan's multiple range test)

2 oS HASATKSteel RD - Torrie TH 1980).
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1B EF Y 20 M2 AIF #Fo| gk &y
DPPHH-2 tocopherol, ascorbate, flavonoid 3}3M&, 818kE o} & maillard® 2
A5, peptide 5] I3} B8 VERE 2@ B o5 sigo e A
Ao Ao Basls Ao ne P8} £ BATA5oR 2Pk Wy
(Blois MS 1958)0 2 3MitshA] galo] dukzlog o] &&= whjo s geA ok
£ AdA9 d2TE A5 AMsie $A 48kAIQ) BHTE 34k} g0z wke
A2k g7 528 ol Qe A4 FHA1 DPPH §be] 3571 AR o2 7
adhE Aoz vepgt) eha99 257 ©E Bacillus sp. FF-7 33 wjekele] 3
43} B¢ DPPH WYl HAAF50R 54 Foe Fig D} 2o] 475~
74.0% 91921, galactose > maltose > sucrose > glucose > lactose <=0 % }epsdt).
HETE A T4 FAR8HA BHT 0.05%2] AR5 63.8%0] H13) galactose
H7t o Fg oA 74.0%2 WA Eo et S-S e AT 3 Bacillus sp.
FF-7 @5 A 3710 Badl Fold 308 B40) 7 958 galactoses] 5
38 8945 HES A= Fig. 209 29] 2%> 1% > 3% > 5% > 7% 40 2 1}e}
ek ohebd 2 Aglo] ALER Bacillus sp. FF-7 W<kl s] gl W7bol o8 44
3} 4L 2% A7t FEoM WA WFAA FHE w3k

S o

B A8 A8 A @ gl Ar FHo) ©E 328} 42 DPPH
el & AT YT s 243 AAE CFig. 3>3 o] 21.5~67.8% Yo,
tryptone > malt extract > beef extract > yeast extract > (NH,),SO; <0 2 Jeltc) o
Z72 AR 3 33HA BHT 0.05%9] MA15-03% 63.8%0] B3] tryptone 27}
Hj Aol A 67.8%= Wl F ¥ s} B3-S VeRNATh =38 Bacillus sp. FF-7
TF FA] 718 Ao FolA st BA4o) 7 958 tryptone?] B w5}
of & aE HAEZF 4= Fig O 20| 1%>2%>3%>5% = 7% 08
Yebth mheba B Ago) ARS8 A= Rad viele] Aa Arle) o g
A3 4L 1% A7t w5 7 BA Ugith

2 Fatl BF 2 550l U2 I3 PRl B B
[e}
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<Fig. 1> Effect of carbon sources on the production of antioxidative substance by Bacillus
sp. FF-7.

* The antioxidative activity was tested by DPPH method. BHT used as control at the
level of 0.05%.

* BHT: Butylated hydroxytoluene, Glu: Glucose, Suc: Sucrose, Gal: Galactose,
Mal: Maltose, Lac: Lactose.
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<Fig. 2> Effect of galactose concentrations on the production of antioxidative substance
by Bacillus sp. FF-7.
* The antioxidative activity was tested by DPPH method.

AT £ AHES g2Elsl] A2 wse] 2and Z pH W3E 24 @
< <Fig. 59} 2o}, EJF A& wh=o] pHE t)277} 5300192 A3 22 5.0%
A7HE 525921 10.0% H7FE 5.12, 15.0% I7F7E 5.10, 20.0% 7
4923} 2E 308 A 27 pHE 5280|901 60381} 9032 ATA o= 7}
7} 5.24, 4802 2 A3l AFE HATh ATF BTE 5.0% A7 olE BHEA)
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<Fig. 3> Effect of nitrogen sources on the production of antioxidative substance by
Bacillus sp. FF-7,

* The antioxidative activity was tested by DPPH method.
* BHT used as control at the level of 0.05%,

Try : Tryptone, YE : Yeast extract, ME : Malt extract, BE : Beef extract,
H : (NH4)zSO4.
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<Fig. 4> Effect of tryptone concentrations on the production of antioxidative substance
by Bacillus sp. FF-7.

* The antioxidative activity was tested by DPPH method.
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<Fig. 5> The changes of pH during fermentation.
—— 0% Chungkukjang powder added.
—3—  5.0% Chungkukjang powder added.
—A—  10.0% Chungkukjang powder added.
—O0—  15.0% Chungkukjang powder added.
—O—  20.0% Chunghkukjang powder added.

90% MEF thETo] ¥l3) ik FE pHE LERAIT AMA] ol2E WE i
H7H 95 AE) 9% pH, 4D TFH, Y FF AEY 5o TS wo
o wash Qo] ek pHE ASED BEA) pH A5 At A7 wle)
F2Hgol J3ES uigtriar H F(Magoffin CD - Hoseney RC 1974) u} glou) 2

AN AFF BEe WM AT TR 27] pHol thzTol Hls) B Lel
& AS ATF BT AR ARl G We Holm sl AYEWA Fuks
PH A31E B9l e A543 Roo A/t wEe) $42 Ui AXY fEos
Azt

4. M =
A5 B WAL Qelstel Az Bel MRS 243 AT (Table 29}
Ut WS st AEE 299 89, IEE UehRE Like 458 88 112

10.0%74A= 79} ¥3lE Bolx] edgkon} 15.0% FEE fojFoz 7Aastach
HAEQ aghd A= B2 10.0% W77 flHoz 7 =9k 20.0% H7H
7+ 15.0% H74e} #917 2to] Qlo] 7HE wslek FAEQ bk 2 F< Apelst
ATk “9}94 crumb AEE AT A3}, HEE YehlE Lk A 2 A0t
FE Y me froFog $A7E wold] i AN aghe fojFo R X
7t 77}6}%12111 BAEQ b2 A7 B Wbl SUHESE 15%7HA 1 3k
°of #ejHLo R FTtshs S Holthrh 200% H7HFE Ol FA7F tha ol
G- ol dahk= 77] FANA dojvke AfeEs} whew Hdeks ukgo] P
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<Table 2> Color values of the roll bread crumb and crust prepared by different ratio of
Chungkukjang powder

Color Chungkukjang powder content(%)

values” 0 5.0 10.0 15.0 200  Fevalue

L 4540£2.40°7  4523:0.03° 43.8120.67° 42.33+0.13° 33.11%1.55° 45481
Bread crust a 13.65£0.03°  14.29+0.01° 14.38£0.06" 13.24+0.03° 13.18+0.06° 563.278 "
b 20.53+£1.42"  20.60£0.28" 1931£1.18° 19.69+0.06° 19.65+1.58" 0.861

L 7225¢1.01°  70.88£0.24° 66.83+0.52° 6520+0.50° 55.18+1.20° 222.432"™
Bread crumb a —3.20£0.06° —2.95+0.03° —2.3320.07 —1.76+0.08" —0.70+0.11° 531.794""

b 1441053  16.17£0.08° 18.10+0.07° 19.31£0.19° 18.22+0.14° 159.551""

VL Lightness(white; +100~black; 0), a: redness(red; +100~green; —80),

b: yellowness(yellow; +70~blue; —70).
? Values are Mean£S.D., n=3.

Means followed by the same letter in row are not significantly different(p<0.05).
™ P<0.001.

re] Wz dste AdE Aoz Yaud WE 45 JPL F Aoz
e,

5. wo| R, 2, v U F7| 248

A B2 WIS wisl) Az W) 97 54L Fig 67} govi, wel
2o} RAZ 2 B (Table 37 2} o) Foje 2 B 5.0% 3

7H7F 164.33 mL2 foFog 714 ART, 2R B2 20.0% J7FE7} 152.67
mLEZ 7174 Aich whe] RAE 217} 36.33 g, AT B2 5.0% H7HEE 36.00
g 10.0% H7HtE 37.00 g, 15.0% F7FEE 3733 g, 20.0% A7} 37.50 gog
AT BT A7EE 20%004 2Tl viste] feF oz T} wo) Uziu) bl
42 A= B2 5.0% H7HE7E 411 mLge 2 714 23, tl277} 407 mLigs
HERHI ™ 10.0%, 15.0%, 20.0% F34 B2+ H7} 271 zh2t 4.04 ml/g, 3.91
ml/g, 3.82 mL/go 2 A7 £ Hrligo] Bold<rsE Awrgoz we] Ry}

= .

<Fig. 6> Roll breads prepared at various levels of adding Chungkukjang powder.
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<Table 3> Baking loss rate and specific volume of roll bread prepared by different ratio
of Chunghkukjang powder

Chungkukjang powder content(%)

0 5.0 10.0 15.0 20.0 F-value

Bread volume

() 162.67+1,15° 164.33£0.58" 161.33£0.58° 156.33£0.58° 152.67+0.58° 131.438""
m

Bread weight
(®

Specific volume
(mL/g)

36.33£0.58™ 36.00+1.00°  37.00£0.50™ 37.33£0.29° 37.50+0.00° 3.750"

4.07+0.03° 4.11£0.02° 4.04+0.01°  3.9120.02°  3.82+0.02° 116.009""

Baking loss

9.17+1.44™ 10.0042.50°  7.50£1.25%  6.67£0.72%  6.25£0.00° 3.750"
rate (%)

* Means of five replicates in which the same superscripts in each row are not significantly
different(p<0.05).

£

“P<0.01, " P<0.001.

Hl-§2o] Soj=& Aok wel Byl Wyl A kv A, o] §
A= 9L VA= Aog %}E:V:] SITHKim et al. 1978). =4 2 W71
5% A Fule} v gH o] 71 T £AE Uehltr), Frleo] £7184-E we)
Rzt 243 AL F2g B 7€.‘7}°ﬂ 23 war=ol gluteno] 7FA231 2 protease
o F=d 402 A3 gluteno] F3lE MEO S P} FY) £AEL AR
B 371 10.0% o] gl A ArlgE F/1E5E gzl nis] &%) 7as)

AEFe BYY F71EAL BEAE F e ERo] FeEA] o]
t Ao YR SREHLE W) 332 F1 gAY T £7) sH=d|(Kim
al. 1978), B AdoA vehd AU 1 4% ki e whe] Thd) 2 F9
s 7AE Aoz AyzHEn

oR e r°l‘ Fll" l‘

6. el 24

A= B2 WHES Qelste] A2 e 842 (Table 99} go] Ax, 33
4, 294 % AN 52 AT AT BT 5.0% WL 11512 go 2
BE7 718 kAL, At oz Fxg Bael Hrleko] old4E Awvl )
S92 BEAL YolAE AgS RQr) T3 AR B 20% A7) gzT
o} #2FQ Aolg RolWA 0] 71 Bk AL g Ytk Wl A
=l IFE A aQlos SR V1T By AT @ 29 So] ey /)%
o] & ed W Ryl Au RERo| et Awrt A UERITHChabot

O
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<Table 4> Rheological characteristics of roll bread prepared by different ratio of Chunghu-
kjang powder

Chungkukjang powder content(%)

0 5.0 10.0 15.0 20.0 F-value
Hardness . 4 . b Y x
(efem) 127.09+£3.61° 115.12+£5.99° 131.82+3.13° 150.68+3.63° 180.13+3.99" 109.762
cm
Cohesiveness . a ab " b
(efen) 42.53+5.96" 38.81+8.87° 33.35£2.75" 32.33+4.13° 28.40+1.32° 3322
‘cm
Springiness . . b b . axe
%) 75.18£5.37" 68.97£3.59" 56.94+4.49° 49.72+8.78" 43.70+4.51° 16.143
(1]
Gumminess b b ab ab a
(efen?) 6.65£1.05° 6.33+1.41° 8.25+1.41 9.28+1.37" 10.68+3.18"  3.021
cm

" Means of five replicates in which the same superscripts in each row are not significantly
different(p<0.05).
™P<0.001.

<Table 5> Sensory evaluation of the roll bread prepared by different ratio of Chunghkukjang
powder

Chungkukjang powder content(%)

0 5.0 10.0 15.0 20.0 F-value

Color 435: 0740 4.00+ 064 365t 0.74°  3.55: 0.99° 290+ 1.07 8.004
Flavor 370+ 097 410+ 0.71° 330+ 1.08* 290+ 0.96  2.15+ 0.74° 13.654™
Taste 375+ 118" 390+ 0.71°  3.00+ 1.12° 290+ 0.78° 195+ 1.09° 12.531
Texture  4.03+ 0.73°  4.05+ 0.67° 340+ 0.82° 320+ 0.76° 270+ 0.97° 16.070""
Overall

425+ 0.55° 415+ 0.58" 345+ 097°  3.00+ 0.85° 220+ 083 24.293™
acceptance

D Rate using a scale of 1~5, where 5=excellent, 4=good, 3=fair, 2=poor, 1=bad.
) Values are Meant S.D., n=20.

Means followed by the same letter in columm are not significantly different(p<0.05).
"P<0.001.
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A= 28 ket Az 2 wo) U WA A8 Aaks (Table
5o gt AP, g, B 2R 9 AR NEEE 2AKE A e
7b Ao s 7 52 A5E UERID A5 BY 5.0% AR e H4
T HERHA oW H7hgo] HAH 0T BoldE B H4E By & ot aF
EAMANAE A5 2T 5.0% B7FE7L 279 3 foloz we AHS
UERHIT F57g 2] Artakol 5o)SE P33 o] ZeiA =AA A
e U AFS] HriE A veldoh AAHQ Vs E gzre 3
T 5.0% HIHIE 10.0%, 15.0%, 20.0% 24 B2 717} v)aste] 8o
HO 2 %& HFE el £ 2499 WA A2, 8], v, 2H7 o
HREAR) 715 =N HHF BIE 5.0% 7R o] tlzTe) ) g &
HOZ ¥ HrE JERINeE R Hage] 4% ALR-S we] Bulol 22708 ®
oA FomA 73S FHNE F UL FAUAh HEFE A 43
249 HAAE 8% 59 71540l HoJum(Kim et al. 2002; Chang et al. 2005)
YFHH 7= T AFolEZ BAX 52 I 5 Yuhd o85S = =
d = & Zoltk Kim F(2003)& H3e] 33 BHAE ARA7)7] 915k A
2 B2 vhe 52 Akt 71548 AT 819, Lee KA(2006)E 7}
ZHEt AZA] JAAR] 713 % SN =g B2 DrLE] 30%71A] thA) AL
B8k o] Zhssitta e, B AP0 E 333 22 A9 we Az
g w= 5.0%7HA Arlshe Ao A3 Aoz AgEch

Hoome

o W

V. 29 g

N
M

28 NFC2RE A 2, S Bacillus sp. FF-78 o] &3l 3242
Az Az Laskg & AEA ArhetAck A5 Az o] &8 FFY 3
A3} &4 DPPH ol oJ3] 2743 A5}, Bacillus sp. FF-7 vjokao] ©491 Az}
o oj% Fi¥a} AL L-broth #i]o) galactoseS 2% H71eh i FAolA 71 &3k
o, dA9 Hrtel] <3 P43} FA-L L-broth 8=l tryptone 1% J7}eh= &
=AM 7P w3tk A5 B 1S 2Eisled Axd & e B4 2 953
T2 544 AT A5 £T A21EE deisle] Az wEe pHE 24
g A% A5 $EE AR Ui 2879 pHrL 908 HES gjzTo] vl
O =7 et W) cumb NE= AT B2 WS B9 we Lake
FelHoz AT aghe FoHoE Z7I0 bk 150% WA %
ooz 57}3}9&‘:} 7 W EH L A5G £ A7 5.0%00M freFoz 7}
B o, A7HEE vS Bolw W) Hul9) vlgHo] foFo gyt 3

S $UE WD B Wl BHS 24D A5, AxE AT LU S04 BT



7hfrelEoR Jhg uskAw AE o Artgel Solda s Ani F7leIn
gelge Yol S Ytk Bt A%, 37F B 5.0% H71e wol
BETeh W U FUOE £ B4R AQone PAe) £ AL W
of ool 2A7ME Yol X ovl F15HE PANY 5 AL S

olHfd AI}E T3t 74%“‘ T AT Ax S F o AdEe Aeaod

B=7el 18 $5% F49 wol o8 & UL Ao AR
ay.
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