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Abstract

Soybean curd whey (SCW) containing plenty of nutrients is the discarded by-product in soybean
curd processing. To test the potential utilization of SCW as a medium for the cultivation of Lactobacillus
acidophilus, the chemical composition of SCW, as well as the growth, acid production, acid—tolerance,
ang bile—tolerance of L. acidophilus in SCW -based media were investigated. Sucrose and stachyose,
the main frec sugars of SCW, were 0.42% and 0.41%, respectively. SCW contained 36.1 mg/L of total
free amino acids. L. acidophilus KFRI 150 showed lower cell growth and acid production in SCW than
those in MRS broth. In optimized SCW-based medium supplemented with 1.0% glucose, 0.5% yeast extract,
and 0.2% KzHPQy, the growth and acid production of L. acidophifus KFRI 150 increased by Lwice against
those in SCW. In optnmzed SCW-based medium, the viable counts of four I. acidophilus strains were
mostly at the level of 10° /ml which is similar to those in MRS hroth. Each acid—tolerance and bile—
tolerance of four L. acidephilus strains cultured in optitized SCW-based medium and MRS broth showed
no dist—-inguishable difference.

Key words: soybean curd whey, Laciobaciilus acidophiius, medium, acid-tolerance, bile-tolerance

A B WAz FH FREFY AN FAE s A5 wE
BOD7F 53] 2 28 shab - Feaa oA 7] S

%%_‘% TR A zA] A EA oA Ve e RAEE 713 gl wWiEEr] o Felu)
A 4l Ffr2] B0—85% A= Z A7 5, THC ol % HFAE F LSt wFEe] fridse 4E8
T"rﬂﬁﬂh R, B E v, RUlER & #] ab @ T-eko] 5] w)Fol] o] 2 He)alr] 9 EA =
A E-L et eb(l), o] =5 H R 9 #§A 7} we A e Babs) v|do] o] 7 gleh Al EALY o
F9 ALRR 4w o] 4-=r & sty on} AAE oo A= FAel 74 x| E]el FhuFel o g Al
F2o] = TEIJ_ slol S st 2 Rl FHE & 3RS o7 B o) 4o DiE whg g3 s

e FAde] A ok FAlE BN $7] A4 g 71e) bomass $¢] A4be] #§ AT2 A es}
Az 27 AAFA, g7 AT 424 o ghe}, B3] A= wheyel dla) A g Aot A8
A4 & olE AT AN A58 BOD 5o} 9304 o8 dael mae] a)a] wa) whe-
€ 77 4500mg/L, 11,500me/L 9 250mg/Lel™, 5 y& o] 4sti So Abst® A3@)1E 9o, Tl
Z ool it 29 Aol 22t 1196, 652% L 43 AE o]8h 4Ale dF - R(4-6)7} 9ok e =
%% DT A5t P u e AT F R gl dalale B AT o) £% Ay £

T
To whom all eorrespondence should be addressed



=88 Lacobacilluz acidephius WA 2.4]2] o4 o 4T

off TE 4 19 BT} glg B Hgtsly
Zdl A s} R &gl Fgdhalel] Bt o7
elR 7] elgrl, B8 A2 ApRaE Bal iy
R i Bl = *‘""'6‘“1]/‘1 ] =E o2
gl A=lsle Blare =i
Ao 2% Algdgr :ﬂﬂ%ﬂ A 7|hE S
X Azt =23 B Al glold £F
A o) Azbe) B g g of akAd ol 550 gl
ol -F M AR A A4k viA] 2 9] o] o] FlFEie], g
4 FEHY Fagkelaln g3l
Lactobacilius acidophifus®} Bifidobacteria 7r-& &
A a) W E G E R A A sletab 4 ¥ A e A
HE A5t 5 AL A el FEISE Ao] @
+ d7AE 2)Ee] mase] o1& F57] probiotics
AJ4kel] ] o &5 o] Th9) Probioties?] Al-4HE- 4
A v A% = 152 probiotic 37} S of gt
< FE, olE TFEo] Sle] el gt vl
Fotef gt} w8 probicticsd] Abegd A kg ArS 9
Al A2g v = 2] Aptte] A o e FH} o}
2kA] B Aol 4 = probiotics ABAR] ) 24l SEL 0]
L3 ol E £ 58 248 2AELT L godophilus
THFEE WAL E wEoae] FAQ3T A2
A BT mat gl 42 L acidophilus T A4
A E ZA A7) $8e £ Eel 2D yeast
extract W KoHPOsE A 715k F 0|5 ookl 5015
AEEe] X 2=7L sy o], £E3uA) oA A
H8 L acidophilus #5259 WARY 3 HghSad &

g HaFe] =2

St

= "
ns

2 Abstlet.
ERETIET
AgEF
B AT BFAEALLLLANA Bopie

Aol A 2] L acidophilus KFRI 00150, 00217,
00481 = 00493:% AL-g-5l4ch ol & T 55 ~70°CH|
A 2 E{glyeerol stock) s 5o, A& ol MRS(Difce)
Al o} o A ) 2] ol 4] oA 23] A Hsle] a5 A
A F A w=lel 19 HFsgr)

RH-J P53 A 2ol A 4
9 FF10), ZH-E10) 2 =

shal i}%‘“(ll)% %Zé stgloh &9 fo g Car-

bohydrate analysis column(4.6mm X 250mm, Waters),

4
w1
e
oh',
]r)-

Ak = g EatA 873

712k Aminex HPX-87H column(7.8mrn % 300mm,
Bio-Rad)& A18-8le] HPLCE &Aslg . ow, faol
1] e 3bE g-phthatdialdehyde % A15}8}] pBondapak
Cag column(3.9mm * 150mm, Waters)-2 AH-&-5}o] Hp-
LC2 #aks S48l

TA G FEE YFadatg oo, AL Al &lE A
7 o] Z{Whatman No. 1 filter peper) & AHFak & w)] =]
2 AbEslgTh L acidophilus 034 2 AH42
Al 2y &2 2k 25 253 (Junsel Chem
Co.), yeast ektract(D]fco) 2 el AE (KHPO,, Junsei
Chem Co)-& #7138 vl & A &3lg od, 2z} Al =)=
ARt A o] 0.11\ NaOH & 2.2 pgH 622 &7 3}k,
ola], Hz-7-2 MRS(Difco) WA E AM&-shgdch,

Forael WE o Mz

2 WA ol Ao FARE AL ATCoIA 24407 A4
vl efal w4 spectrophatorneter! Shirmadzu) & AH-8-81o]
G00nmell A FFSE(optical density: QOD)E 23] 5}
vhEpd gl ew, A= (13) wl ok 10mlE 01N NaOH
Ao 0.2 A AR & o] 2 [actic acd TEHTE) O e}
ok

=
(=]

A

LA Al 3 LRSS AR

I 55 W4 A2 =54 o] 4% v A of A
184)7F wilakgl 54 pH 3.02.2 223 MRS 1l 7]

ol A F4 5 37°Cell M 90821 #7441 717 A] 30wt
ApE SA s} W4k 2 vl askd ol At
A% -2 bile agar basal medium(beef extract 10g, pep-
tone 10g, NaCl 5g/L)*)) oxgall powder(Difco)y=S 22}
1%, 496 = =2 2 718k A3 ohe 50mi2) blood se-
rum= 7}ehe] A F: g g o)A o 2L 0)-8-3) ul A
off 4 1841 3t Wl ek dt @75 =l 37°Ce) 4] 48417}
wlokgk & A FeE =Aeledo}ls).

jédﬂl_ ol _Tl_y'él-

=8 =Y

£ AP AT 2 AP Table 15} 2,
TEel $st HYua geke 27 | FRAR AL

gt 2 =t hovine albumin&E.4 1.41%{w/v)2 0.30
{w/v)Hl e, pHe 500151}, =82 HPLC £47 of



874 Ay A

Table 1. Chemical composition of soybean curd whey
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Table 2. Growth, pH and acidity of L. acidophifus strains
in MRS and soybean curd whey

Total solids 16.5g/1.

Total sugar 14.1g/1. Strains of Media Absorhance L Acidity

Total protein 30s/L L. acidophilus (at 600nm) (24)

pH 5.0 KFRI 150 MRS 2,48 4,1 096
Free sugar(g/L) Orgaine acid(g/L) SCW 1.70 40 .33

Fructose 2.3 Acetic acid 0.6 KFRI1 217 MRS 395 44 0.84

Glucose L1 Lactic acid 0.5 SCW 1.98 46 022

Sucrose 42 Malic acid 29 KFRI 491 MRS 2.66 10 0.96

Ralfincse 19 Citric acid L0 5CW 1.75 4.0 032

Stachyose 41 KERI 493 MRS 2.71 4.0 095

Free amino acid{mg/1.) SCW 1.83 39 0.30

Ala 366 Val 044 Leu 0.14 SCW: Soybean curd whey

e 0.38 Pra NT Met 0.30

Phe 053 Trp 228 Gly 1048 el g e [ B By B 2 B e D B

Ser 0.28 Thr Q47 Gys ND 5 .

Tyr 267 Asx 161 G?x 342 AL AR E 2ol 4] 9wt 2971 MRS v

Lys 067 Arg 7.36 His 091 A A HH%*EP 3Fuch dhep o), pie T Al =4

NT: Nol tested, ND. Not detected
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Table 3. Effect of glucose on the growth and acid pro—
duction of L. acidophilus KFRI 150 in soybean

curd whey
Glucose Absorbance Acidity
(%) (at 600nm) pH (25)
0 170 41 0.33
0.5 212 49 0.23
1.0 2.50 39 0.36
15 245 3.8 037
20 2.41 3.8 0.36
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0 250 35 0.33
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Table 5. Elfect of K:HPO, on the growth and acid pro—
duction of L. acidophilus KFRI 50 in soybean
curd whey containing 1.0% glucose and 0.5%
yeast exiracl

K-HPQq Absorbance Acadity
(%) (al 600nm) Pl (%)
0 3.33 38 (.45
0.1 3.35 4.1 0.61
0.2 335 41 0.68
4 3.38 41 068
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Fig. 1. Growth of L. acidophilus sirains in MRS, soybecan
curd whey, and optimized soybean curd whey.
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—{— Optimized soybean curd whey
—— Soybean curd whey
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Table 6. Growth, pH and acidity of L. acidophilus strains
in optimized soybean curd whey medium

Strains of Viable count H Acidity
L. acidophilus (cfu/ml) L (%)
KFRI 150 6.1 %107 41 068
KFRI 217 24x10° 43 0.66
KFRI 491 1.0x10° 42 0.67
KFRI 493 23x10° 42 0.66
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Fig. 2. Acid tolerance of L. acidophilus strains precul-
tured in MRS and optimized soybean curd whey.
-C— MRS
—{0— Optimized sovbean curd whey
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Table ‘7. Bile acid tolerance of L. acidophtius strains
precultured in MRS and optimized soybean cu—
rd whey medium

Strains of Media Oxgall Viable
L. acidophilus (%) count/ml
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