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A A o, A, B Aode 7 ATt gl Afolo] #oH
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Atgrel Folle B2 79 AUl nAEe] 41l glor, o]5f FEF A
1ol A, oF lkg AT= AHAstL St QIA|Y] HUloll= 24189 St 1
AE0] o] FHH ZAst wid #jdst= ¥ WEEE FES ALstH
oF 40%7} Alatoltt. o]&2 A3t ¥go] {0 Fast JgE shal 9loH
o e w71k tal HAGHO] MACERY S Hoshs AdE 7t
=Y

"Probiotics"& A Alets W= HAE =0 “for life'st & AYL 3loH
antibiotics®] against life"?}=  wije] omlE Y Qlth. FHx=2

“probiotics"® 85 AFHES AFE-2 Parker2 “Probioticsy FW HIBE o
Foll Ewe Fe A=l 22752 Yrittt. 1 %ol probiotics®t -8
+ g ARREO] =t drtdor At At B oS uAEe] HaRs
=)

& QL

AR AHEEE tEHQ Ml 5 lactic acid producing bacteriaz=

Lactobacillus acidophillus, Lactobacillus bulgaricus, Lactobacillus caseli,

2

Lactobacillus plantarum, Streptococcus faecium, ZAS FAot= It

¢l
Bacillus subtitlis, Bacillus coagulans 5°] QTFIPAAZ o] &&= AdoZ
= Aspergillus oryzae 7t Q. A. oryzaee =+ FolA 7P diEHQ #O

= geteo] FolEg 1HE, 2, Zq—r g, oFF Alxe] ARESh=

=
8% FolthoZRo A%

r
I:Ol'

S WEAHQ 8AW=Z  Saccharomyces
cerevisiaeye FFAE, T TR, ‘1}1—7,‘—511:'._, Hmawrt dHHD, I dR

of Fosk= Zygosaccharomyces rouxiZt QUth. ESH ©ElpEAL HERE A
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ool AAbF(FAF) 7 (Lactobacillus lactis, Streptpcoccus thermophilus,
Pediococcus pentosaseus), A1ZH & o] Hoist= AcetobacterZiwt(Acetobacter
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wiFol(mold)= AMF(HIN &= o] Fo] QlojAf AMgatoletal sh=dl, AV
=
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accharomyces
ek A4t

>
B~ or
L » o

cerevisiae, TFPFA RSl Zygosaccharomyces rouxii, ©3}t
o #o5l= Candida utilis 7} Ach.32)

30) g4 @ 791, AAA pp.14-16.
31) E5d 9 291, AAA, pp.25-40.
32) $td< 9 791 AMAIA, pp.16-17.



A 24 AW Ta
1. o] AE(yeast)

Aol A ﬂgoﬂ% T2 o aHdS o8 fatdolu %
2 WEojdl REHHI o] Qe W AlES WEH. o549 A =
Oo|AEQ] A2 1857¢of mAE = ofsiA WAEI O, o]AES M
A& FFoto] o8 TR MEL AEFSC] AREE Slek @A °F 600 &
7O o]AEFo] SIXRE ARG o|AEE 3 JHA] FREA AFIERIAIA
M| 2H]Z]of|(Saccharomyces cerevisiae) ©]™, ofF 22 AxE57 AR o] 9]
ot Q= [F71E0lH.3
O|AEE WMAS B, N ES i, $, 571, YWIHE T AdAC E
g FEEo] Qirh. AAA A EHH Od=o] o]AEE A o]AE(wild
yeast)et Stal, ZFAAle] EAS= o|AEE FE[sto] ko A HiSRE o]
2EE W o]AE(culture yeast)eb tth. 27b @A ARSI Sle
Saccharomyces cerevisiae = HHEZ]Ql Hﬂot o] A~ E o]t} 34)

O|AEQS] AWoA e AT HH, §FE
Z1E0] oAHE Fog Zfst] BE]—(]?_]_-':'ZT)'% 25t
D]Q]- %171'(_-_71')2 _1,_—]:]- 35)
Aob ofyel, o]AEo= 98 JO| AlXldiAtel frolet thefRt aaTt EA
t=dl, A"s w2ofshd 2=dw ddgs AYdESiste HIEEorA
(invertase), WolFS 7}4--E56t= WELOLA|(maltase), TS, I, ZSHE
LA F5 oA E4ATEA(CO2)% diE E /714 5= A4Sk Alut
oFA|(zymase), THE Fal A ZEHoM|(protease), AT

2] ototA (lipase)5-©] Q1tt.360)

rr

r_lm O{H
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33) A1k (2012). RIZ-A AR 8t WAL p.261.

34) =gA] 9 491, ZAIA. p.168.

35) A1ZRE, w35 (2010). PABREAIS 93 AR RS, AFEUAL pp.224-225.
)

=2 v
36) LW, I, 2354, AxY, 7hd7], A=Y, AL (2010). TAT-AE &) 28,
-156.



2. BAAF(SAF, lactic acid bacteria)—Probiotics

W urEe] RO o] AEHlo] 8
spo] ohyh o] A T mlActe Aol FelAWA RiFel Bt A

=
F7F &dts] ARPERJ 3D MEHAAAT AR EQo4  Lactobacillus

=

sanfrancisco 2f FHH iS58 29 SHTE® 7548 AlFe=Al]
RAirdo] o] &2 HAUIA RO QFEES E244 qito] IRt FA ol
71678 A=Y 71EEel Ha ik 71548 AEolRt AE] ¥ 7154
B, "Ztolg 7t fEste HA7E ol ARATETS A=
AlEE itk A xdr)Eolst 1A A EF 24 Ve eE A
Wof, Aol Aexdr1s(A3A, WEeA, 2375 )5l AREHL
U}, Mittusoka HfAME 71584 & 3712

0 7)ol Sl & o
7He|122] = probiotics, prebiotics, biogenicsZ /ot St 39

probioticse= & W wA=Ee] WAAE WHFOZN HFFEANA FaT
28-S Sl AFAVIER Aol 1 rhdd ofr]ol= Lactobacillus,
Bifidobacterium, Bacillus, yeasts 5°] F=2 AMEEI QIt}. @F2EO H$
Aato]l ESrE|o] QO™ probiotics, @S UE2] prebiotics2 A 9] &1

o7 AZEAH EF TasthE2 biogenics7t Hrh. wWEbA Hitde ol&

zd
sho] WS WEARD - olZE W] Hrige =M Wl 75 ans
A & dE ASE JHiEnheD

Je old2, A, o FuE
[e]

d= 5 3
g AR QA A, B HEAS 'Y 4 e A o

oft ot

37) KH. Kim & Y.T. Ko, (1987). “Study on growth and acid production by
lacticacid bacteria in soy milk”, Korean J. Food Sci. Technol. 19, pp.151-156.
38) T.F. Sugihara, N. Kline, M.W. Miller, (1971). “Microoganisms of the
SanFrancisco sourdough bread process”, Appl. Microbiol. 21, pp:456-458.

39) &YX], 9 491. (2006). AAA. pp.175-177.

40) Huis in't Veld, J.HJ. and R. Havenaar, (1991), “Probiotics and health in man
and animal”, J. Chem. Techn. Biotechnol. 51, pp.562-567.

41) =FA] Q] 491, A7AIA. p.175.

42) H.L. Wang, L. Karidej, C.W. Hesseltine, (1974). “Lactic acid fementation of
soybean milk”, /. Milk Food Technol. 37, pp.71-73.

43) J.H. Hong, K.J. Kim, (200la), “Effect of prepared by Enterococcus sp. and
Lactobacillus sp. on the quality of barley bread. I. Identification of bacterial
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ZIie At wEe] E4e WSHAA ZIAA WA

Al 3 A Galactomyces geotrichum

1. QPS

Europe food safety authority (EFSA--F941&<¢H4d7)+= QPS (Qualified
Presumption of Safety of microorganism in food and feed)E biological
agent (WAE )9 dwbAHol el HI7IH (generic risk assessment
approach) 2 QIFSI3TH40) EFSA+ A&7 v FRleier A&t flsh
Qs Brista Asd & e Zlolth. fHolM= EFSAZE GRAS
(Generally Recognized As Safe)E& AF8sHA] &F1l QPSE A-8A17]7] wj&,
A nE FFLR e GRASSE QPSolA= 242 thE HAEE yErd
4 Atk QPS&= biological agent AFAS] FAA  (safety)The H7bstal
biological agentE AJ4tot7] 13t Eol& Q1 T ol biological agents AHg-

sto] Aatete HFAIES] 2400 dside S WAl et

strain from barley powder and rheological properties of sourdough”, Korean J
Dietary Culture 16, pp.354-360.

44) W. Messens, L.D. Vuyst, (2002), “Inhibitory substance produced by Lactobacilli
isolated from sourdough-A review”, Int. . Food Microbiol. 72, pp.31-43.

45) A. Corsetti, M. Gobbetti, J. Rossi, P. Damiani, (1998), “Antimould activity of
sourdough lactic acid bacteria: Identification of a mixture of organic acids
produced by Lactobacillus sanfrancisco CBl1”, Appl Microbiol. Biot. 50,
pp.253-256.

46) R.G.K. Leuschner., T.P. Robinson., M. Hugas., P.S. Cocconcelli.,, F.
Richard-Foget., G. Klein., T.R. Licht.,, C. Nguyen-The., A. Querol., M.
Richardson., J.E. Squarez., U. Thrane., J.M. Vlak. A. von Wright., (2010),
“Qualified presumption of safety (QPS): A generic risk assessment approach for
biological agents notified to the European Food Safety Authority (EFSA)”,
Trends in food sci technol, 21, pp.425-435.

47) AR+ AAl==. p.19.



2. Galactomyces geotrichum

QPS(Qualified Presumption of Safety of microorganism in food and feed)
of ©JStH  Galactomyces geotrichum (Galactomyces candidum)-2 A3
E_ﬂ]jq» E}ﬂ@%%ﬁ@lo] 0*01-04 ]H]—/\}_q- Oﬂ/\EﬂEE U] _Al:ﬂ-/ﬂl:ﬂ—ol:‘jllo }\ﬂ
Aboh= 482 A, Danish feta cheese, Munster cheese, Raclette cheese?]
AT BRI ALE 950 QPSS SIS G, georrichum T FF
o, o] FEE olgd AUE E@ dHF Ao Jeid Uk HEG

= W52, biosafety I #F= F
G. g

eotrichum=2 7A7}3F ot

A

Oil
rr

G. geotrichum biosafety class 1] 2
Al 5% FOoFE =R 51| oh &S

orL 5
1o hi
ofe] BozRY By FHHAT, 94

ro l

H

o = gt Al 25 % probiotic &
AL HEsH Q= ZAog HY FHI 5253)0] QoI G. geotrichum]
FRAZA 715l ek A9, AglE aRufefel Wt A R

of mAE el et A0, diFEUrEEATe] Bt A7, E#719

48) P. Daigle., P. Gelinas., D. Leblanc., and A. Morin., (1999) “Production of
aroma compounds by geotrichum condidum on waste bread crumb”, Food
Microbiol., 16, pp.517-522.

49) M.T. Wyder., H.P. Bachmann., and Z. Puhan., (1999), “Role of selected yeasts
in cheese ripening : An evaluation in foil wrapped Raclette cheese”, LWT-Food
sci. Technol., 32, pp.333-343.

50) S. Westall., and O. Filtenborg., (1998), “Yeast occurrence in Danish feta
cheese”, Food Microbiol., 15, pp.215-222.

51) EFSA., (2009), “Scientific opinion of the panel on biological haazards on the
maintenance of the list of QPS microorganisms intentionally added to food or
feed”, EFSA Journal., 7, p.93.

52) EXX. Mo., J.H. Lee., BJ. Xu., C.K. Sung., (2004), “Identification of yeasts from
Korean feces and prerequisite characterization for preparation of probiotics”,
Food Sci. Biotechnol., 13, pp.63-70

53) EK. Mo., M.R. Lee., SY. Lee., J.C. Kim., CXK. Sung., (2005), “Surface
characteristics and adhesive properties of Pichia farinosa SKM-1, Pichia
anomala SKM-T, and Galactomyces geotrichum SJM-59 for preparation of
probiotics”, Food Sci. Biotechnol, 14, pp.493-497.

54) ZAAR]. (2009). TGalactomyces citiri-aurantiioffA] 22]E Pectimase S-Z&X}o]
Phichia pastoriso|A 7|5A &6, Q=32 (M AH. p.10.

55) 7r& X1, (2004). "Galactomyces geotrichum SJM-592 o]&3st 1% Ay g oHj
%, SR, p.I

56) 2273 olxYg, AAAol, AAE. (2007). "Phichia anomala SKM-T2} Galactomyces
geotrichum SJM-59787}7F &R &rgo) O]X]= FF,, A EAL 0588, 1
pp.94-99.
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57) A7+t (2012). AA=&. p.11.

58) Mo Eun Kyoung, Sung Chang Keun, (2005). “Effect of Pichia anomala SKM-T
and Galactomyces geotrichum SJM-59 dipping on sensory quality of
strawberry”, Food science and biotechnology, 14, pp.487-492.

59) o3+t LYY, A3, F+7. (2011). TEE AW o] 4. @Y|UKLE. p.8.

60) HiZS, HiRHE, &5t FJAA, HeA, 93514, 1715 (2008). TA|ob-AwWEt,, FAEE
AL p.l4.

61) 41749t (2008). PAIA SA-WEE; 7138, =AET §Y. pp.17-18.
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Fig. 1> Egypt Bread

(Fig. 2> Acient Round Bread
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A 5 A BAYEA (Texture profile analysis, TPA)

TPA E4%2 dft(texture)] W5EA (sensory)el vlA= FFS F74ot
7] flste] 19609 7R =] ict. TPA= "Two bite" compression testE 93
gttt ol Abgro] AlE2 23] S Wel HZS Force () o Time (A

bl azz vebd Aol (Fig. 1D

TPA BA02 dojR texture profile curveZHE T3} 22 =3 4F
=2 7 A

1. Fracturability : The ease with which the material will break.

2. Hardness : The force required to compress the material by a given

amount
3. Cohesiveness : The strength of the internal bonds in the sample

4. Adhesiveness : The energy required to overcome attractive forces

between the food and any surface it is in contact with.

5. Springiness @ The elastic recovery that occurs when the compressive

force is removed.

6. Gumminess : The energy required to break down a semi—solid food

ready for swallowing

7. Chewiness : The energy required to chew a solid food into a state

ready for swallowing.

8. Modulus of deformability : the initial slope of the force-
deformation curve before the first break in the curve (i.e. before

fracture of the sample)
o] o gumminess®} chewiness= A2 A=
245t HE BE €& o= flth o=

& tpehl7] ol

T Urk o A9l AFS TPA
A

AEe S0 et e =
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Fig. 3> Typical curve of texture profile analysis.

Texture profile parameters are determined from: Fracturability = F1, Hardness =
F2, Cohesiveness = A2/A1, Adhesiveness = (based on) A3, Springiness = DI,
Gumminess = hardness x cohesiveness = F2 x A2/Al, Chewiness = hardness x
cohesiveness x springiness = F2 x A2/Al x D1, Modulus of deformability (based
on) slope, S1
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G. geotrichum SJM-59%= (F)tjgulo]e o] FFHIMARHE FAog B
Fatottt. G geotrichum SJM—-59& potato dextrose broth (PDB)ef| &5t
o] (O.D. = 0.3 + 0.05), 140 pmO.2 WHIEHA 24750t HjoFa}gich
(30 = 1TC). Log phase® &RE 3,000 rpmollA 1027 20 £ 1C) 94
welote] GRAAE 469, AU Aol ARESHAT

3. Aol Az

Ags gk AxLH-2 Table 13 2ok A2 AACC 101-10A (AACC,
2000)° ©Jgt ZHut=ro] whal Table 19] ABE w=7]o] @11 E¢sto]
287 £3AF & FEoR SETF EEety oA &0 R 587 29ohel
of. 28C9 Iy &9 75%9] FEE =

AL, 160 g EHate] 537 & F
Sto] 38T, 85%9] HLE FAISHHA 4083 221 HAAX o

AqEH QB 307 F71E otch fgH A2 B4 Rt A
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Table 1. Composition of ingredients for white pan bread making

Ingredients Composition (g)
Bread flour 1,600
Water 1,000
Whole egg 90
Sugar 90
Salt 35
Dry yeast 45*

*Lyophilized G geotrichum SJM-59 and commercial yeast powder were

used.

A2 dAd Y

1. ¥k=9] pH

pHe ®% 5 goll S/ 50 mLE 7iste] wAS)sto] A2oA 1:23F
vortexingsttt. wEMS 3,000 rpmoA 1027 HHEE st AFsH e

pHE S7sk3t

2. Htx9] WU
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6. Ao M=

Aol WA (crust)e EAl 40 6 mm Petri dishol] 7FSHot M=E

gotiet. A WH (crumb)e Aol BHORHRE 2 cm SOt FEut
A B0l Petri dishol ©oF AMxA (Color meter JX777, Minolta

Japan)E o]gste] MEE =435te] Hunter®] WX (L, lightness), A
(a, redness), I ML (h yellowness) = UERHITH T wimo] HAYX]=
L = 9846, a = -023, 183 b = 1.020]%t}

Mo A

7. Aol 24
e 3x3x3eme] YRAR ek BALS ZHstgon, 1 24

Table 29} Zth(Texture analyzer TA-XT2, Stable Microsystem. LTD., UK).

Table 2. Operating condition for texture profile analysis

Classification Condition

Pretest speed 10.0 mm/sec

Test speed 1.0 mm/sec

Posttest speed 1.0 mm/sec

Probe P10 (10 mm DIA cylinder aluminium)
Sample area 3.0 mm?

Contact force 50 g

Threshold 200 g

Distance 10.0 mm

Strain deformation 90.0 %
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rid

A4
20~40d) E 189S WedAIaY R AAste] & ARl HAy Bt
el oo & QJIAE & Ux= Ao AHHAL (directional difference test)
£ AAsH] oldo AFdRSS AASHIH. e ARttt ATt
balanced reference’} HE%= AA|5te] Al=9] 3t A Fr] W Of (A7) 9]
2ol 78 AESHES Shlth. ZpolAEPA A= fold AR (BS54

AE 7= & 53l

ToF AP 7] GojA ¢l Aol Student's rtest® EAGHACH EAEA
o= SPSS (Statistical Package for Social Sciences, ver. 18.0, SPSS Inc., IL,
USA) Z2 7388 ARRSISch
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A 4% 99a% 9 23

= =
A 12 AdARY Ax R Y = 294 B4

1. 324 au

ol

vjo¥et G geotrichum SJM-592 EZAAZsI] dry yeast® A ZstAch &
= AlZ el ZAE 1]‘431 pLECA==S

285 PEAA °ﬂ @Y 2t

Fig. 4. Ascospores of Pichia anomala SKM-T on Kleyn media for 3 day
at 25C. Sodium acetate 0.5 g, K,HPO, 0.02 g, KH,PO, 0.012 g, glucose 0.062
g, NaCl 0.062 g, biotin 2 xg, mineral solution 1 mL, agar 2.0 g, and distilled

water was added to make 100 mL. Light microscopy, magnification was 40.
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Table 3. The growth curves of Galactomyces geotrichum SJM—59.

Fermentation time (h) Optical density (600 nm)
0 0.012+0.002
12 0.251+0.008
15 0.458+0.015
24 2.102+0.093
36 2.115+0.087
48 2.223+0.082

G. geotrichum S]M-59 was inoculated into 1.5 L potato dextrose broth in 3 L
Erlenmeyer flask and placed on the shaker of 140 rpm for 48 h at 30+1°C.
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2. 9F=9] pH

G. geotrichum SIM-59% &Y (starter) 2 oo A X9 Alwf =
Table 49} &t} pHE =43 2+(5.39+0.11)= S cerevisiacs WaHPO R
St whe] pH 54 A3H(5.67+£0.14)° Hls) A0 & 2olE e
t}. G. georichum SJM-59 wF& WamE 59 B2 4o {714Hs A4t
She Zlo® Huwo] Qloh 70 weEbA S cerevisiae HEFETE §HE9] pH
7F fojAos e Ao yEhylth

rlo

it

[¢]

Table 4. pH of white pan bread dough fermented by G geotrichum
SJM-59.

S. cerevisiae G. geotrichum SIM-59

5.67£0.14 5.39+0.11

Data were expressed as Mean + Standard deviation. Experimental groups were

significantly different (p < 0.05), analyzed by Student rtest.

77) EX. Mo, H.J. Kang, C.T. Lee, B.J. Xu, J.H. Kim, Wang Q.]. Wang, J.C. Kim and
C.K. Sung. (2003). “Identification of phenylethyl alcohol and other volatile flavor
compounds from yeasts, Pichia farinosa SKM-1, Pichia anomala SKM-T, and
Galactomyces geotrichum SJM—59”. Journal of Microbiology and Biotechnology 13,
pp.800-808.
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= Hixlo] Qloh7®) &2 AddoAe Tades t=EA shdle
o] Wk Table 59} Zth hEF(S cerevisiae) 1.052+0.041, AT
(G.geotrichum SJM-59) 1.053+£0.0379] 2|5 Hof, & Atol9] {4 z}
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Table 5. Density of white pan bread dough fermented by G. geotrichum
SJM-59.

S. cerevisiae G. geotrichum SIM-59

1.052+0.041 1.053+0.037

Data were expressed as Mean + Standard deviation. Experimental groups were

not significantly different (p < 0.05), analyzed by Student’ rtest.

78) H.S. Cho, B.H. Park, K.H. Kim, and H.A. Kim. (2010). “Antioxidative effect and
quality characteristics of cookies made with sea tangle powder’. Korean Society of
Food Culture 21, pp:541-549.
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Al gb=o] dhg wAe 2 oA 9] gluten A/dFT 7hA Kol o)
AS Hr=ch Table 69149} o], TaAZ 102 AHA G geotrichum
SIM-59 g (58.02+0.88)7F t2+(63.19+0.37)] H|Sto] o] {29
Ao dgrout "EAZE 30E= AuwA FE(139.7411.13), R
(144.121£2.1D2 HAHo2 Helste] 2F Hq @A 602 FHA=
g 7(152.49+£4.99), xF(151.75+3.14)2 HZFQ S cerevisiae= TR
StAe wiel oAl AolE YEhA] ekttt ol2let A7 A= A
oS H7ERE Aol ARt FARE A¥E H A

Table 6. Dough expansion rate (%) of white pan bread dough fermented
by G. geotrichum SJM-59.

Time (min)* S. cerevisiae G. geotrichum SIM-59
0 50.94+0.18 51.02+0.97
10 63.19+0.37 58.02+0.88
20 101.98+1.08 74.65+0.82
30 144124211 139.74+1.13
40 14891+3.81 151.23+4.14
50 150.11+3.95 152.25+3.86
60 151.75+3.14 152.49+4.99

*Time; Fermentation time (min).
Data were expressed as Mean + standard deviation. Experimental groups were
not significantly different (p < 0.05) from 30 to 60 minutes, analyzed by Student

t—test.

79) ole&, v, (2011). "APMAIOR F7F Aol FEAIS/,, TEAlExe]utela]A],,
27, pp.1-16.
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= et w7|EAee Ao S TS L=t Table 7014 wH=
o] 82 S cerevisiae E2(1.089+0.027)2t G. geotrichum SJM-59 4
088+0.028)= YU 5 Afolofl= oA Ql Aol7l Qigich. Eet &
718 s 279.45010.175), AET(9.462+0.180)2 YEFL o] <A
o7 Aok Qo). ol Azte] @EE was Awel FFo| xjols}
| MEoz wgd WEe sEe WS 9 LTS AR A9 AT
S80S} ol AR fod Folt UehtA gigront, B7] A& gt
e A7kt A7 AaollM AdFe] wrIEdeo]l W
7 jgiesD

ofr my ¥ do

Table 7. Density of white pan bread dough fermented by G. geotrichum
SJM-59.

S. cerevisiae G. geotrichum SJM-59
Dough yield (%) 1.089+0.027 1.088+0.028
Baking loss rate (%) 9.450+0.175 9.462+0.180

Data were expressed as Mean + Standard deviation. Experimental groups were

not significantly different (p < 0.05), analyzed by Student' r—test.

Jm
oX

L THRA R

Jo

80) 7Z0lA. (2002). "AISY YEL HIbo @2 |54 Aol =4
E£313]K] 4, 9(2), pp.221-227.

81) §lE&, Ml (2013). Tstekz BUS Arigh Aol xw E/d3b 4v|AF A, Tot
%ﬂ%%%ﬂi@m, 42(2), pp.306-312.
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1. Aol pH

S. cerevisiae2 WaAIZ] Aol pH(7.87+£0.092t G geotrichum SJM—59
2 WAl Aol pH(5.63+0.08)= Table 8948t o] F-2o]4 <l & x}o]

= Uetfich Ha¥og G geotrichum SIM-595 AHE35t9-S A-97F Of
ZR1 S, cerevisiae Bt AA35] & pHE UEURIH. ol o] A vt
9| pHel et A4 ApolA F tixet A2 pH 2ozt 18 =7
e AT vlwrt ok ol WaWAHANM G geotrichum S]M-597}F
Aitehs B2 49 7714 diges Hgith

Table 8. pH of white pan bread fermented by G. geotrichum SJM-59.

S. cerevisiae G. geotrichum SIM-59

7.87+0.09 5.63+0.08

Data were expressed as Mean + Standard deviation. Experimental groups were

significantly different (p < 0.05), analyzed by Student rtest.
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2. Aol ug4

G. geotrichum SJM-59% HE3t Ao v]824S =43t ZAit= Table 9
o} Tt} S cerevisiacE: WaYUoR SIS w(5.271+0.18)Ht G
geotrichum SJM-597F ¥radY wj(5.284+0.17) Alwro] -2 o] oF7t =9k
o folAQl Apol= LERA] 4okt
Aol A B2 Arhe chlo] ofyt SR Ho] A :
of @ﬂﬂ HA=e] gt S7
7159 52 AlMo] formulation©
A7 EE FA=E o dF2 e Aoz HI ole
A7kt Aol A Adpsde} wlwrt ok H-8Ho| z2E W
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Table 9. Specific volume (mL/g) of white pan bread fermented by G
geotrichum SJM—59.

S. cerevisiae G. geotrichum SIM-59

5.271+0.18 5.284+0.17

Data were expressed as Mean + Standard deviation. Experimental groups were

not significantly different (p < 0.05), analyzed by Student rtest.

82) Ao, (2005). THE7]x}F Bo] A7 A2 FHolo] Hoj3o EAEMJ DXl 9
&, Tﬂ%“’*@‘ok#o}ﬂm 34(3), pp.403-407.
83) zl&d, WA, AEL. (2012). Tmrmaj7t BUS FArist Alwo] EAEA,, Fet=AlE
zx2]uters] K], 28() pp.839-846.
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3, Al A

Aol crust®t crumb®] ME AFE= Tables 10-12.9F ZchAlwo] ™
(crust)?} WH(crumb)e] MEE ZA3SH Ayp (S, cerevisiae)2} @
(geotrichum SJM-59) Atolell= @ap W9 WoAgt zto]& vepd & g
HS H=2A st A 71Q0skHe Atole BEHA] et

Table 10.914 HZZE(L-value)= ZEWH(crusH® 749 S. cerevisiae
73.98+3.02, G. geotrichum SJM-59 74.22+3.182 {24 xzto|7} Iy,
Wi (crumb)e] 749 S. cerevisiae 86.11£1.81 G. geotichum SJM-59
86.20+2.048 o4 o]z} 1rt.

Table 10. Lightness (L value) of white pan bread fermented by G
geotrichum SJM-59.

S. cerevisiae G. geotrichum SJM-59
Crust 73.98+3.02 74.22+3.18
Crumb 86.11+1.81 86.20+2.04

Data were expressed as Mean + Standard deviation. Experimental groups were

not significantly different (p < 0.05), analyzed by Student rtest.

Table 11.914 HiE vie} Zro] AL ZHa-value)2 HEWH(crust)®] 7% S.
cerevisiae 10.79+1.05, G. geotrichum SJM-59 10.14+1.172 2|4 =x}o]
7b A, YR(crumb)@]l 4% S. cerevisiae 1.82+0.47, G. geotichum
SIM-59 1.86+0.852 524 o]z} ¢lith.

Table 11. Redness (a2 value) of white pan bread fermented by G
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geotrichum SJM—59.

S. cerevisiae G. geotrichum SIM-59
Crust 10.79+1.05 10.14+1.17
Crumb 1.82+0.47 1.86+0.85

Data were expressed as Mean + Standard deviation. Experimental groups were

not significantly different (p < 0.05), analyzed by Student’ rtest.

Table 12.914 &M Egh(b-value)2 HHW(crust)®] H$ S. cerevisiae
34.16+1.78, G. geotrichum SJM-59 33.86+1.042 2|74 x}o]7} ¢l
W (crumb)@] 7% S. cerevisiae 22.59%+1.07, G. geotichum SJM-59
22.83+1.232 §9& zto]7b ¢19dth.(p< 0.05)

Table 12. Yellowness (b value) of white pan bread fermented by G
geotrichum SJM-59.

S. cerevisiae G. geotrichum SIJM-59
Crust 34.16+1.78 33.86+1.04
Crumb 22.59+1.07 22.83+1.23

Data were expressed as Mean + Standard deviation. Experimental groups were

not significantly different (p < 0.05), analyzed by Student rtest.
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4. G geotrichum SIM-592 =g gt Awo] 4

G. geotrichum SM-592 @t AWo] 2275 S Ail= Table 13
ot Zdo. A SHste ¥/t 5 FolA hardness(BE)= HIERF
(S.cerevisiae)  210.28+18.75, AFH(G. geotrichum)  212.14+15.29,
gumminess(FA)E= HEF 94.88+9.39, AP 95.21+9.43, cohesiveness
sH3Y)= WERT 043£0.19, AL 043£0.152 YEHHeH, S
cerevisiae® R IF AWl G geotrichum SJM-592 T3t Al Apojof=
oA zpol7t YERtA] ¢Sk (p< 0.05) ¥HHO| springness(8H384)+= o
ZF 0.98+0.019, AT 1.12+0.0142 Yeht G geotrichum SJM-59%
Hhg ot Aol oF7b =9k springness ol S W= chewiness(R YA
T HZF 80.25+£8.71, HEF 86.19+7.32 = Yelt G geotrichum
SIM=-59 A&7} g2 Eet oFt =Uth ol G geomichum SJM-59%
g Al vk gl Aol pHZF S cerevisiae® WA HRFET 7014

aach
°F yokd Ao 7ldste Aeg B

_32_



Table 13. Texture characteristics of white pan bread fermented by G

geotrichum SJM-59.

Categories S. cerevisiae

G. geotrichum SJM-59

Hardness (g/cmz) 210.28+18.75 212.14+15.29
Springness 0.98+0.019° 1.12+0.014°
Chewiness 80.25+8.71° 86.19+7.32°
Gumminess 94.88+9.39 95.21+9.43

Cohesiveness 0.43+0.19 0.43+0.15

Data were expressed as Mean * standard deviation. Superscript letters denote

values that were significantly different (p < 0.05), analyzed by Student rtest.
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Zte] zpol 75 AR sk AolARAAL (balanced reference)S AA|

x]
AE 7102 18%S tifez 4

Fotee o,

Aoz WGt FAG WIS o 3819 AolAd HAE UG 2
3, 2 4P| Fold BAAL 29 1890l o] A 16 + 23]
2 o

PR ER 5, Aot AR SHE BEAALAES oz @
AFEEA of50] £ A7 ol o7t gty B 7|Fo] Hi AL

A
o olE2 WEHAE AR = Alm Zhel| 717F M AA EAR

7] g2 HEBIAME Aol ek 2 BrksHAct

Table 14. Directional difference test of white pan breads fermented by G.

geotrichum SJM-59 and Saccharomyces cereviseia

No difference Difference

28%51 16.3+24
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6. A% 713k T AW +2 & He}

ShaE AW 30T 34zt AstaA Ao 7 g HstE

Ait= Table 15914 Hrpel o] A7 Alto] 24A1%F A S
cerevisiae Hq Aol 4£RB  SteF H35}(40.14+1.18—34.87+1.252 G
geotrichum SJM~-59 ¥ g 2mro] 48 olaf 312}(39 87+1.07—34.54+1.13)
A" w45 FAstlal, o|¥RE ket pEtd HIE Heloh S
cerevisiae Wa AW} G geotrichum SJM-59 Tq A-S HAst= F

o] B g Wsols o4l Aol7h A gk

F
i

rr

Table 15. Moisture content (%) of white pan bread fermented by G
geotrichum SJM—59 during storage at 30C

Time (day)* S. cerevisiae G. geotrichum SJM-59
0 40.14+1.18 39.87+1.07
1 34.87+1.25 3454+1.13
2 30.44+1.04 30.39+1.02
3 27.14+0.98 28.39+0.85

*Stored at 30C.

Data were expressed as Mean + Standard deviation. Experimental groups were

not significantly different (p < 0.05), analyzed by Student rtest.
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= %t Aol fE o] Hastglong Ao ALk HSkIYS Ao
2 FAEAC. 24A3F B S cerevisiae A Ao AL HIM=
220.32+10.24—283.92+10.359} Z& £ WslE KA, G geotrichum
a Aol Az W3} A 219.89+9.97—284.86+10.08% LE}
b 2 2 HskE EoArh o] F9 Ao Ak wieh Eot T FIME HA
t}

=, A% Aol FAksHAA Aol At foFoR ottt ok &
R QIS HZRRE 9T ATsNst fARHA Uebgeh Jeid WEsle] o
2 4959l Aol BEEA it

Table 16. Hardness (g/cm?) of white pan bread fermented by G
geotrichum SJM-59 during storage at 30C

Time (day)* S. cerevisiae G. geotrichum SJM-59
0 220.32+10.24 219.89+9.97
1 283.92+10.35 284.86+10.08
2 305.17+12.19 304.92+10.77
3 492.11+19.28 489.36+16.85

*Stored at 307C.
Data were expressed as Mean + Standard deviation. Experimental groups were

not significantly different (p < 0.05), analyzed by Student' rtest.

84) Htulg, olgA, o]4s]. (2008). MAVIRY] Yo mE A Ao FH 544 TEOHA
otA A8 &elel X4, 5, p.94.
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AsS5HE 2 £

SIM-59&  #7Iet A= Zﬂ}ﬁ}?il H]
geotrichum SJM-59&
w7l 4 I 4" A Al
EEoht.
QM G geotrichum SM-59% vz wjeFs}
71E 24A17k0] ZTHA] 2.102+0.093 0.2 LERSE
Z dry yeast& AlZ3to] AE-E Aol ARESFAH.
Al vkzo] pHE ZA%H Aup x2S S cerevisiaeE A HEEo] A
S 5.67x0.142 AAEQ G geotrichum S]M-59F ARg3E W59
539+0.11Ht =4 Yetgth =, G geotrichum S]M-59 d5= HEA|
W w7l *E*Jﬂ%‘il olZ It A7t xR W2 pHOl &
o zolg zh= Zom Ueigo. Wk WS WAL} AlEo I
Ao g wAEd, dxTE 1.05210.0412 dERga, AgqE
1.053+0.0372 $9]4 zjolt vyeh}bz] otk wWh=o] wrg mats o] Ao
302 AT HixTe 144121211, AAF= 139.74+1.13, HF 60& 7
%
=

I

Al 2= 151.75+3.14, A= 1524944992 Uehgon, ol&
o z7)ole AL gixTof uvle] WHHo] fojFor dIerony W
3080] AUHAA Ha&ELrt Frtekda, 2E HRA] {94 zpolrt %i‘ii%

2T 1.089+0.027, AP 1.088+0.0282 -7 zto]7}

NAT. EF w71 %’3%94 $ =+ 9.450+0.175, AF+ 9.462+0.180
2 A L A el Aolrt g g
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2072 S cerevisiae @ G geotrichum SJM-595 o]-gsdlo] A x3t Hbs
= 8] 9 v AR Ao dixget Ady AW 45

W EASHIT AW PHy WHES] PHEF mR7ix|= oz~ 7.87+0.09
AP 5.63+0.082 G geotrichum SJM-59% o]&5to] MG AP Al
W] PH7F 2 Aol PHE O dA5] W& {ol% Zfol7b Lrehkith
Aluo] Bl 8A-2 2T 5271+0.18, AAF 52840172 & |94 Ao
+ YWEA] gteh. shAIRE, HlEAo] 45 WiE 9 Tar 259 JA4
| o5l air cello] WshA] 15 TSt &2l o] vhEolx]=d], 4
AT7F dixToll Bls] FH ©2Ao] Sla AoR
Aol Ml F(crust)?t W (crumb)o] 7
73.98+3.02,dF74.22+3.18,crumb-tJx486.11+1.81, AF
86.20+2.042 F24 zlol7t glddth.a—valueo A crust—-th2 10.79+1.05,
ARTF10.14+1.17, crumb-th21.8240.47, A&+ 1.86+0.852 24
z1o)7} ¢tk b-valueol Al crust—-t &2+ 34.16+1.78, A&F 33.86+1.04,
crumb-thX 22.59+1.07, AAT 22.83+1.232 2|4 o]zt it
Aol FAo| A Z27-S SA3%E A hardness, gumminess, cohesiveness
v xRt AT ol 7oA Zpel7F UEhA] 2%k, springness=
Z7 0.9840.019, AT 1.12+0.0142 AFE7F 2FF =9tth chewiness®
Z2T 80.25+£8.71, AP 86.19+7.322 HA| A7} 2kF =94}
WeAAN A izt AdTolA Ao o3, A4, B ATl 7oA
Zol7b gle A2 Yehgow, 7oA folA Zol7t Sl Aoz Uk
o}, Aol B dkF Wsh= 30T 397 Aot 49 2t 144]710]
Bt Ale] i obo] 435 AL, o]%o= ot

A2 54 =ty A} tix+ Afo A
A7 5 A Ax WskE B, A% 7|7te] SUlstHA Ao A
oA or Foppoy, Hade wE F tixTet AT 7l 7oA

o]z} BEEA| roret
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ABSTRACT

The Food Quality Characteristics of Bread Leavened with

Galactomyces Geotrichum SJM—59 as Fermentation Fungi

Park, Byoung, Ku

Major in Food Service Management

Dept. of Hotel, Tourism and Restaurant
Management

Graduate School of Business Administration

Hansung University

Among the many favorite food of modern people, bread is widely
used as staple food and side dish. This paper is to study leavened
bread made with Galactomyces geotrichum SJM—59 as fermentation fungi

for our health with the emphas on characteristics research.

The pH of dough was significantly lower than the pH of dough
leavened with Saccharomyces cerevisiae, but the density, fermentation
tension, yield rate, and baking loss rate showed no significant difference

between the two experiment groups and the control group.

The pH of bread was also significantly lower than the experiment
groups result, leavened with G geotrichum SJM-59.  The direct
cause of this result in that the G geotrichum SJM-59 produces more
organic acids during the fermentation process. There was no

significant ~ difference between the two experiment groups and the
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control group in terms of the bread’s specific volume and

chromaticity.

In terms of texture, hardness, gumminess, and cohesiveness, there
were no differences between the bread leavened with . cerevisiae
and G geotrichum SJM-59. On the other hand, springness showed
rather higher than the bread leavened with G. geotrichum SJM-59
and chewiness showed slightly higher than the group leavened with G
geotrichum SJM-59.

As a result of sensory test, the two experiment groups and the control
group had no significant difference in terms of appearance, texture, taste,
and color, but there was a clear difference in smell. This is because G
geotrichum SJM—59 is rich in organic acid fermentation.

The two experiment groups and the control group showed no
significant difference in the change of moisture and hardness during

the preservation period.

The above findings are expected to motivate the study of using G

geotrichum SJM-59 yeast for healthy fermented foods.

[(Keywords] Galactomyces — geotrichum — SJM~=59,  Saccharomyces
cerevisiae, pH, Density, Fermentation Tension, Yield Rate, Baking Loss

Rate, Specific Volume, Chromaticity, Texture, Sensory Test, Moisture,

Hardness
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