KOREAN J. FOOD SCI. TECHNOL. Vol. 36, No. 1, pp. 116-122 (2004)

KOREAN JOURNAL OF

EREREY

FOOD SCIENCE AND TECHNOLOGY

©The Korean Sociely of Food Science and Technology

Lactobacillus acidophilus2 WEAZ] WIE UgE9 §d

A4 - oA - AE - 2
AT S4B, ke sdzest, Exde} A2yt

Characteristics of Flour Ferment Using
Lactobacillus acidophilus as Starter
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Growth of Lactobacillus acidophilus in flour was investigated for production of noodle and bread. L. acidophilus
grew when fermented in flour, and growth continued upon fermentation with salt for 72 hr. pH of L. acidophilus-
fermented flour with salt decreased up to 72hr, reaching 3.06. Fermented flour with salt showed no
decomposition as compared to that without salt. In flour fermented by L. acidophilus, amounts of lactic and
acetic acids produced increased with incubation time, and reached, after 72 hr incubation, 6.821 and 0.191 mg/
g, respectively, resulting in significantly higher production of lactic acid. Viscosity of fermented flour with salt
increased, whereas that without salt decreased with incubation time. Results reveal L. acidophilus-fermented flour
with salt could be applied as effective agent in noodle and bread productions.
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Lactobacillus acidophilusZ. & &EA)Z] A7FE AE Eo] EA 117

#7143 aEe 4 ARle] Baske &8 pHel At
ol o uAEL A A9} A B2} Ao BN §3)
HYZolth(12). =(13ye= B2 L acidophilusg o8-8k H&
AF HEE RIET AHFRS Fold G (broiler) E
Hell tfgh ko] 0 wkx] g e} siAHEQ] HA WA 87
g A2 Fe] Fel A7MS e dled AL W & &
FHE 7Y Er 3%k Toshikuni(14ys 2% 9 24k A
o, F%80], AR F uEo] g e AFA Ml
e AFgYe Arrol Az} Moz AMGAE sy
B3}

Z F(15)2 Bifdobacteria bifidume ©]| 83 L7}2 brewe)
AEAe] vl G R Ao T whel w3xd 2
AR Fe 7MY Eoh B8 Lactobacillus(16yE
A AgEo] 73k Bakte] thEAQ 492 non sporeforming
o] gram ¥ ZhFolH, Utz og HEs) glo] £EAo] gl
H, B4 1A v B4 goE BuaEe AyAEA] o
A, REgE 71AR )X FHEAHEo] DLAactic acidS AA38H
+ homofermentative lactic acid bacteria® 4] Z g3t Abn)
g Foighat FAlol Fulgel A4S oA i

oA B AFelAE 2o P33 GRAS(Generally Rec-
ognized As Safe) classt 2 Z lactic acid®] Al FE o] &5
© A daA T Lactobacillus acidophilusE 8 A Ze] o)
3171 913k WrbRel B g8 HEAAA LEIE A 7t

$4% A% a8 24 Wl

Mz W Yy

Nz

Y7 DAlOlA 2002 290l A4tel 8 olEg vt
FEA ot AR FE 13.8%, ZHNE 95%INXS5.T), &
0.38% °lUtt. HEL FFAFEE 99%)S ARSI plate
count agar(Difco Labs, Detroit, Michigan, USA), Lactobacilli
MRS broth(Difco Labs, USA), NaOH(Daejung Chemical &
Metals Co. Ltd., Korea), H,SO,(Shiny Pure Chemicals Co.,
Osaka. Japan), lactic acid(Kanto Chemical Co., Japan), acetic
acid(Tedia lot 506038, 99.88%, Japan), NaCl(Duksan Pure
Chemical Co., Ltd, Korea), ethyl alcohol(Duksan Pure Chemi-
cal Co., Lid, Koreays AME-3T} 5= A gta S8AE
shetatoll B3352) Lactobacillus acidophilus(KCTC 3145 A}
&3

Hibde| 48 &3

MRS broth iR & 558 S/ 1L 1087 &8)A17)
% 500mLe} WaZElAado] 200mL® E31E MRS HIR| S
ol &8 & 7oA 121°C, 1587 Asich A
F 2 FZA o Far HEAA 200mLe] A ¥l
oflch Al wiFAA B# F9 L acidophilusdt 1 mLE
Hog HFAT Adres WYY 1 mLE H§ ohe 085%
AET 9mL7t B0 e AlFBE ARSI 10004 GAA o
E 4% o 7 wx9 M I mL g E£Fsld MRS
Hizlol] W maEted 7algeh 37°CoNA 3d7E wiek ¥ el
ke 28 345 AltEank17). =3 MRS brothe] pH
7102 2% F FHE 1% HESZ 37°C AFH 0B
A A2 wFEEA 647 7HH 22 Spectrophotometer(8452A
DIODE ARRAY, Hewlett Packard Co. Ltd., USA)S A}8-3}]

660 nmel| A1 Optical Density(O.D.) %8 &3 3FA T}

pH, & XY &iFo| &%

BA-E MRS HiRI oA 724 7F viokslEA] 6A)7bmle) wiok
4 10ge Fs) 250mL ®lolFA) Wi 100mL Z=EFE 7))
YA £ pH meter(Suntex sp-701, Taiwan)® =7 3}
Aok Aol 242 AACC 02-31(18)°] wHet Bkl 10 mLE
27t flaskell F3t ZH4 90mLE ¥ol EFF ¥ 1.0% phe-
nophthalein-50% ethanol X|A12FE 53-8 Yo &8} 0.1N-
NaOH §H4o =2 HAF3le AN mLE 7Pt LEES] 3L
HF 6Avitt WEE 10gS FHa) 2 whges pHeE HA
2 g E4sigh

e EERe M=

THE 100%, &8 2%, FD 2T 1%, FF5F 160% Hl
&% Vertical ¥i3}7|(Spar mixer, model 5MX, 1 PH, Korea)®l
A FHES ¥E & AFE 19 S5 A sga g
BAtE W beater® EFAIIIAA o]AL HAHF] sshAA
60 rpm®] WiE7] SolA 1087 &4} 9] vg &3
A BHE 7R EFS EaE 500 mL AFEEkAIs) 200
g¥ FHHOE ol @3 YB3 F 37°C F27)4 7247}
AR MGAIA AR HEEE AR

WEES ik Wl aE

AadTe 2EY 1g& #H3 92 MRS #A 9mL7} S0
Je AFHE A 100 SAIF R sXs o8 7} &
=8 B4H 1 ml¥E MRS HiX|o| HH =@std 2t
3rCelM 397 wiF F Uehde dEE 248t Aakst
ATH19).

Bakte] FelA #Ee 2417 wWiUR Wb UEEL 10
gg TR AFHE & 952 4 3 T MRS AH] wjx|
ol HFst 37°CellA] 24712F wigst e FFHeZ 02um
membrane filterS ©|-8-3t] J3}A|7]3L 0.1 M cacodylate buffer
HFY(pH 7402 243 kamovsky LA VO 2 36A|7F AL
A& 32 Jd F 0.1 M cacodylate buffer2 Z} 1A)7HY 23] 4=
Al d F 1% 00,2 241759 34 S 8} cacodylate
buffer= 1087t A& B Al8E AFE alcoholZ2HE 7
% alcohol 222 7z} 1084 ¥ F iso-amylacetate® 30
B2 97F ABAHG. X8 F ok} wiE AE AR
(Critical Point Dryer, Hitachi, Japan)ollA] 7izale], Algje] &
243k th3 ion coater(E-1010, Hitachi, Japan)?l4] 6 mAR =3
3 F FARAERZ(SEM S-800, Hitachi, Japan)© & 20KV
Z71 3ollA AFsiHr)

WEEo /7MY

37°ColA HiGAIZ] HEES HE ) wE BFEez o
BAEFE Fall el KR Hol —18°C WET Qo] wEe =
XA BAF & B4 A sampleg 4% E 10 mgmL HE
5 SFTE 343 ¥ Millipore membrane filter(pore size,
045 um)E o343t HPLC(L.C 1100 Series, Hewlett Packard
Co. Lid, USA)E o|&3}a] BA31c)

4 Z ¥ 2(Aminex HPX-87H ion exclusion type, L 300
mmX78mm, USAYE AMEF oM o2 40°CoA 5mM
H,S0, 422 0.6ml/min®] £E% &4 ADC(RI Detector)
2 AEsEo.



s s EAA A 36 AA 1 5 (2004)

18 8

(2]

g

Optical density at 660 nm
w o
Log number of viable colonies/mL

08

(S}

0.6

0.4 0
0 6 12 18 24 30 36 42 48 54 60 66 72

incubation time (hr)

Fig. 1. Growth of L. acidophilus in MRS broth.
-@: Viable cells, -[J-: Optical density.
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L. acidophilusE 2 AZ Aol #718 £22= MRS broth
w2 & o)gale] 37°ColA 3 B BjYAIZIHA vER s A
#5& 6N vt 238 Aaks Fg 13 2k

ago|iel 7ol 6A17 A3 F Al 2X10° cfuml, 12
A7F Fol| 1.8X10° cfw/mL, 24X 74 1X10° cfw/mL, 48417k 4
X 10° cfwmL, 72A 74l = 2X 107 cfwmLe 2 Jeht A7}
18N ZVAR FAEA Frrstied 1 F wid 60AAE
ksl Z2Et 2 olF REle F4o] A A o
2R E=

o) E21)9) L acidophilus(ATTC 9224)°Y 23+ He] ZAt
ego) 4 2 2 ARFe FA 58 el W] A%
7oA malt syrup. skim milk, mixed mediumE ©}-&3tq
7 zZANA Aol sS4 1607 S t7lelil
o|ZRE} AAYYS Btk ol2] AdlM Af F4
o] B o] Ao} A7kl Aol ARAR T F7F F
A7 ALl FALsA debgeh 2y o] F(22)y2 YA
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7F Eob HFEAALS o tiF2)7 12417 ARG EAL g e
3 B AgAdsehs v 2o)E& vERUh ol AHE =
A R g g zjolo) 710ske AeE Az

I3 MRS brothS o]&38te] 35°ColA] AR wiFataA 64
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Fig. 2. Changes in pH and total titratable acidity during

incubation in MRS broth at 37°C.
-[-: pH. -@-: Titratable acidity.
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MRS brothE ¢|83ld L acidophilus® 373% wigel pH
W3l 2Alelr] st 6A7r HA R Wi wiAle] pHE
2733 A= Fig 29+ 2t} 2309 ol vy 2719 pH
7} 620014 6217F ¥ pH 5.53, 12A17F & pH 521, 18A%F 2
pH 445, 24X7v 5 pH 383, 48417t ¥ pH 3.74, T2A| 7t
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Zeuh wiF 271004 24A274R) = pHYE A A5k
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ol 8A| L acidophilus®] 8% 2 AF A 20S HES 23
" 274 slellA 1687717 571013 22 o] F-7F A7
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Fig. 3. Changes in total viable L. acidophilus cells in the flour
ferments during incubation at 37°C for 72 hr.

-@-: Total viable cells in flour ferment with 2% salt, - A-: Total
viable cells in flour ferment without salt.
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Z7relelen wiok 36417kl 3.0X10° cfuweR HoiES B9
1 o]Fol= ugA|7te] AojHel wiE} F4 &7t A
glo] ujek 42A4)7F Foll= 3X10° cfu/e® & W37} Qlo] WE
ol A At 5 fA s

g 2dS HriskA] @2 HaE AL wjgAlTe] wE
Z g = ule 12»\]%8}1]: 25%10° cfwgl & Bkt
9] F24 Kt APS HEE HFEEeMe) v Yo
Z718I9A IR w1877} o) F REl= 3akg o] F7F A
AsRon g 4247 o|FRE = Fiart 238 Ak
8ld 22X 10° cfwgE JeRfo] AEE 2% H7IgE WUEEAAM
o] Filgrare] st} Aozt AU

EE AHe A KA g2 wa g uiodEE Stew
Pl S o WEEANAM gas7h *3""5101 713E7} wolx, 7+
HE g o]FH7F viehd WAl AEE BAY ol AU

H7relA) e WHEEAA b i%*vfsi E9l, FHe= Q%
7~lo|| ;]o]g_]t- 7]__‘,._ Ag:r}:fi]:}

olde] AFolA AUNFE WAE A=A ¥ Arks 3
7 4 2% 2102 el wijdEdl 2% Axe] 4A9E
A7IslE2 A AJo) FFL Fo] A FHH Qe e
& #Ha F49 gAaNE ekl zleg Azhgo. £
A 29 H7K W7 SR B At AEE 3
7¥elA] e WA EAM L] Rikgs Kol o] 2A vERst

515y Amkg-o 2 U7TE brews) BAEF ujA] A2

vk Aeell A Bakt bifidobacteria Aatr2] W= €A B
v z|ofl Al AlaE7F 7] 69X 10° cfw/goll s vk 8A17H7EA] A
Aoz Zvlaled 13X10° cfwe® Highs B 2 F uj
A 7bo] dojFel whel M3 Faste] 2047 Felle 5.9%
107 cfwz H3p7F goka stk Y7k brewellM e 7]
MATE 1.8X10° cfwgd Ve em vk 1247k 244] 71
zkzb 39X 10° cfu/g?l 2.1 10° cfw/ge] A#5E Kol wik 24
AlZb 35St bifidobacteria 350 VS FAFo] APEEA]
e oz Jepilt olgjd 4Fe] A= ¥ H4F A}
AR ddolu) A7 Alo|7t A7lE Al wilAZAd ) wid &
A g o] 5o 7|sks Aoz AzhErt

Fig. 4. Scanning electron micrographs of L. acidophilus cultured
in the MRS medium at 37°C for 24 hr.
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Fig. 5. Changes in pH and total titratable acidity (TTA) of the
flour ferment with salt and without salt.

-@-: pH of the flour ferment with salts, - &-: pH of the flour ferment
without salts, - (O-: Total titratable acidity of the flour ferment with
salts, -£-: Total titratable acidity of the flour ferment without salts.
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Table 1. Changes in volatile organic acids in the flour ferments with L. acidophilus with time

Changes in volatile organic acid (mg/g) at the following time (hr)

Acids
0 48 72
Lactic acid N.D" 4.7986 5.7605 6.8218
Acetic acid N.D 0.1068 0.1491 0.1913

UN.D: Non detected.
387K et 2y Qe F7K BREe| pHe WY Corrent Chremiveron) : .
Nzlel we A& o ghastel wiF 724700 pH 306 | =3 U |
vheR ek =

olge] AN HAS A7lskA e WEEA pHe 7 -
a7h =2v, E=8 YRR olF el pHrt Aedhe RS 29 E .
f ulgE E= vgEo] A4ske dAHEE os|H pHt A
Fsshs 7o A7 ot §Hd, BeHoR ol 36 Sk
A 7R B FEo) 7| X8 gas BAF ClEo] BAHE 7 ! o
waiEa Wdo] © AL BF ¥ £ AN AR AU} | = -
HYL A7k WEBME A4S A7 e WA S iy g M7 E
Ao} Zhe RalEyo] T 2388 REAC] FAF A9} .
AHE 7 BEEEA Q4E0 AW WE R & | T
PP FE A0R Azt ol Fig 39 WAEIIM9 2 27
Ak s stele] ek F29 Jlog Azkec o)4e) i-i !
ARz wet o Fo| AgolM AgEE wETe) vigE | 8.} = "
e 29 HYE H71ech | ‘ 4

Aol i AQe AFHoR 245 Y 7hgel Hrhsol Ul
Haglel AREH, AQe W] Rgalel AR T T .

A gluten 32 Fo]x, vidjel] ©HAE F= AHHAR &3t
Slof] wie] Az, EAhgAe] A, 7leake] 2P EAE 9
ot} 4o sxe del 5/, A, Io%, U7 3/ B
olsl 7=y F3bde Wrke o] 1-29%, AW 3-6%E At
|akaL 2doh12).

Kojima 523y W AzA| 7l 2de] 73 HE
AEQ LM BAS AAT o} AHe] 7Hg 4
Aol s dAE 73 o 53] 29 EaeA,
B g4 oA § Fo3 9L vz By 2 F
(15)8] AFelM  bifidobacterias BA W wlA| A vl kA Z
749 Z712] pH 6.5904 vl 8AI77HA] A HH o8 vlolp e
u, o1 ool hEk 7FAE Bo] ujk 124)7ke) 4.13, u)
& 24717t Foll= 3818 vERUCER BAskich ek
bifidobacterias E7Ve U7FE brewe] 74§ wjA| e wE
pHE 7] 580004 vl 4A17F §- 5512 i Fasilont
vjoF 12417 ol 3.60, vloF 244]7F Foll= 3485 veRS]
o} =3 gSxEH ufR|oA 2] pH A iAo SAlshs A
el wslel AHE AAlE Bk

olie] Azl B Ao Axe) fASke Lo ufx] ol A
o] Lactobacillus®} Bifidobacteria 24241 25 vlofol| A= v]s=
3 AAL 7Re Aoz AlztE

i W7 ul§HeS dA S sla A9 A HEE
I} H9e HrlelA e WwaEe] wikgola] ujFA 7k
w2 Fibwe] Hals SA4¢ A3 Fg 59 32t

ago el 7ro] AAE Myl WRER Huleh ok W
BEQ B @2 miY 36AIAE A A USRS
ZhEIR o), AHe M qF & wrEEe] Ae uld 3647
F 343 Akt Z7EEAsE 4847 o)l FREIE H57 3] ¢
259}, o= pHel 3ago] wike §F 23]y pHYL &Eg)
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Fig. 6. HPLC chromatogram of volatile organic acids in the flour
ferments.
1: Chromatogram of lactic acid. 2: Chomatogram of acetic acid.
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olade] Aol AHE A7ISHA] % WA BNA 4tw7}t
#AAaH pH7F ASshe deo] WALl AHel How AzE
t}h $=3F gakel] Qg A Ao R 1g Fulde] AJAEY
I wals|a] 2g Azl gk vl Fullre] A oA
219 2 AA7E Fallge] AeeA Axprr 2 ez el

Z 515 UM brew 749 HA AEE 27] 014004 vl
& 122417k 056, ¥l 24217 Felle 0673 YERIISH pH
A Zo] 7HF ZW 12417 vl el AA Awe] WIEE
71 o) 2 ool ghitet FvkE YeRAGaL st

UEE 3o RIIM 24

L. acidophilusE ©]-8-3te] wjdsl A7k W ES ujgelH
A ujekz| e WE WEECIAM e f714ke] A4S HPLCE
o] g-3le] 243t A= Table 13} 72t} HolAel 7ho] ujE
24A7F T 47986 mg/ge] BARE, ZARS- 0.1068 mgle, 48417
Foll= Bake 57605 mg/g, =4S 0.1491 mg/e, 72417 Fol
= 68218 mg/g] Z4h} 01913 mg/ge] FAF AL Ho] w
FEO wiFr|ZE F 24 Ae] A AAe Hls] FHo=
W53 FHolow, Zikat xite] AAGL vl 7241 71R] thA
Z7kEE 78S B9tk o= Fig. 62] HPLC chromatogram©.
2 3913 Ad HEECMN ZAEE Fe 24t vl 4
g3 Be Fo] Ao A 7] FAY HER 0|



Lactobacillus acidophilusZ B &3 U715 Ya B9 BA 121

ZF AAHA

wE 047 3d Fof wigEY] f714F peakE HlwE o 2}
Zo vehd T8 peake 2B HO 34 Aol o] &HE AL
2 AT L acidophiluse B4kt FoA Ul4tAge] 7hekan
sucrose, glucose, fructose, galactose, lactose, maitose, mannose
T OFE 3R ol8Ae]l X M) A Y
HEAQ] &o] sE Fo2RE EMPE R webr] aiiehs:
323 &= homo-lactic fermentation®l] £:8h= FAkFo|th(24).

ol& W YIIF HEEL gasE AAEA] YoruT wiF
Eo] o] mjizslA £717F AxZ HxAgol Ue Adelolrh
ESH YN HEEY HEe] HadE HUIEA &2 el
M B o] NS A 8 F e AL R A W
o EAlske REldoRwE A A o8 Fol EATE ¢
T AT ole BFE HUMHA e ZREWANA A
37geA ER1g Axet 2t

H(25)9] AYelA "7k AR 4 AAE Y 97189
F o)tk 7549.76 mg%olU=Hl 1 242 glutamic acid
3443.00 mg%, proline 794.13 mg%, leucine 475.09 mg%, phe-
nylalanine 351.26 mg%, serine 34229 mg%, valine 269.73
mg%, aspartic acid 272.5 mg%, threonine 177.88 mg T2 =
o] 2lom AAHOZ plutamic acid®} proline?] e zhzt
3443.00 mg%S}t 795.13 mg%2 FL HOE Uehdt) WIRR
FE AR L A, AE A o] Fa3 A ofr|eit
ol Wrkee] FiEo] U glutamic acide FFHE ©]
Fe= FH ouxAtez wkE o)A ¢F 95%7F mono amide
e glutamine® 2 EASERA THE ofp|=Atd FAAT
< olFe] HAY % B¥AEE SUMA v FA & JE8S
ghoh "R WY {892 sucrose 117.35 mg%, maltose
36.39 mg%, glucose 28.54 mg%, fructose:= 7.65 mg%Ll-& 47}
Foll e T ARAZ 2aA FoE o8 F Us
Aoz A 9 HFAFANA Fas 4T Sk

YEEe Hx s

L. acidophilus& W]Ft W7 SR Ee] Wiyt wE %
AE ARE A7 7HHow 243 A= Fig 734 2k
o)X} 7o) wigr|7tel] whE HEE Fx sl X
7] WA Fe] Urte EFES FAEE 646cpoH MY 24
A AHZoE 753 cp, 48X1%F A3 F 971 cp, 72A 7 A
F 964 cp2 VERY vlg717ke] AR wl SR Ee Hx
7t AR F71skdet

29S A7pe BEEI FHriex] g HaEe) Hx Wi}
£ vaEEe o AEE AR 2age] Hxrt widriziel
w2t Az} 7 s TV SEEe 20 AY st o2
FEY Ao fAbstd e shERtell 635 cpellAl 621 cp2 U
B} Algdr waEolA HE) AlE FUkEe A g o
&9 Axrt AsEHAY B3 A9 Artreks 2 oY
AZbo] A2 Amapo|7t AFTh o)& pH, F4tEe W
BloflM o} iR w2478 o] FHE] HEFoe] AlRHH
A Mt Aty HaEe] gasAF wEEo] WAREA,
HAol o3t Rallspgor s At F43] ozl Aol
JRI=EE Aoz Azt

Wilkinson(26)2 Ml X9 t}FFe oo 453 AE Edo)
Z2E Fox AgsA HHlEY g3yt HEE S5
oA ABEe] digrlola s wan 1 32 W3} g4 8@
i gk 23y oiRE tdRel e g5 o)F
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Fig. 7. Changes in viscosity of the flour ferment at 37°C during
incubation for 72 hr.

- @-: Viscosity in flour ferment with salts, -{J-: Viscosity in flour
ferment without salts.

WAEked ole tig7] $£714 A Ue FEFe] @Aho]
A7) Bt O] Aol olfEe Ao dEA ot

AN BAoA MRSHIA|A A7) Bkt Lo bulgar-
icus, L. casei, S. faecalis, S. thermophilusd-% 10% B35l
HjFatHA] thdFe] Al o3t f wigde] Ax Wl
Al S. thermophilus7t 7V && ATE Ve 41°CHA )
& 5UA 5000 cpRA THE Tl HIEH EA Jebgch g
o] 7l Wt AEe F7FEAL 4100 H FEE
ERiloy 45°ColM e 28l3 FE7E WA Jebgthy Hast
%A}, Pace 5282 TIFRE T4 tEF A OHEFE
Hatgon gt 2 Ak wEk AETh uyst B
29y FiEFollA A UFHFE EPS(Exopolysacchrarides)zh
3™ homopolysaccharide$} heteropolysacchrides® Vs 4+ S,
L. acidophilus thermophilic 52 heteropolysacchridesE A}
At Aoz olyd thdfFe] YA ol8A4L EgH X
o 2AE Fed deFdde dA¥Kes Hrrt go
H] Newton frAH2A] )7FaA @) 5928 Yell
= 23 9 2z Fa83 988 stria BusiTh

9 Ae] IR Eo] FAHE /KA HEe ol WikRY F
ARl AR o] fglo) o)t i AL Ve T,
AEAHOR AYYE #7114 F2 Aol o8) pH H22 <
gk A7 wsle) ik Falo] wel MEde)] REaEx] 9
2 slime Fefe] 7t ¥ EH|HL ojnf Y EHE thF
e F-Eo] ARekel AUttt Fejg FHapuA] wigde) d
Tof| YE¢g F= Ao Azidd,

ol de] AHolN L acidophilusE WS WM SEES v
ojLf AW o]&FrhH AFe] FH B 2 I¥E
Roz Aztslo] ool At A7E 3 Fo Ut

2 ¢

L. acidophilus& 8 AZ Ao H718 £2 02 MRS broth
A& o] &3te] 37CA 3d Bk wigAZl & He] Ty
A IR, &, &g EFN L acidophilusE A8 HFA
A TARE g GEXNR] A dEEel Hdo] 6.821 mg/g, =
AFe) 0.191 mg/g AAEo] LAENA Rk o] &SI}
g717 5 BAEL pHe A3HEY FAbmrt S71EA 4
FRA7F BEES HEv HEATHY Aol ulg} F7hE AL
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