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Abstract

Two microorganisms isolated from soybean curd residue (biji) were identified as Enterococcus faecium (51%
homology) and Lactobacillus rhamnosus (99.5% homology) by using gram positive identification (GPI) card and APL
50 CHL kit, respectively. Ent. faecium grew well in micronized full-fat soyflour (MFS) milk, indicating pH 4.9, 0.38%
acidity and 1.8%10° CFU/mL of viable cell counts after fermentation for 20 hr. L. rhamnosus LL showed pH 6.5
and 4.6 10° CFU/mL viable cell counts, but enhanced acid production in MFS milk mixture fortified with skim
milk or by the addition of 1% of glucose and lactose. On the other hand, Ent. faecium LL did not show increased
acid production in MFS/skim milk and MFS milk fortified with sugar. The MFS/skim milk fermented by L.
rhamnosus LS and Ent. faecium LL showed 600 mg% and 350 mg% lactic acid, respectively.
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Table 1. Growth temperature of LL and LS strain on MRS
plate

Temp. (°C) LL LS
10 * *
30 +++ ++
37 +4+++ ++++
40 +++ +
45 +++ -~
50 + -

++++: excellent, +++: very good, ++: good, +: poor, — negative.
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4317 91319 Vitek(Bio Merieux, France)® GPI card®
ol 83kl LA shsich. LLT9 AshetA 542 Table 29+ 3
. LL#2 Gram %43-& Vel 9] 2.0, Enterococcus faecium
#51% T o] sl AR FA A LST A9l GPI
cardel £3F As}sbd wh-g-o 2 R FAAo] 9l YA
w55 2R3 = Adch aeby Fady 548 9184 APL
50 CHL kitell £+ A 3}8ha] 5 2ALS 319l 2.7 A 2= Table
37} et LSHS Lactobacillus rhamnosus$; 99.5%2) &4 4
< 2= 722 A SEMe 95 19 LSTF-S Zo]
7F15um A =2 7HE2] S Ry oh(Fig. 1). o)) A 3st
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Table 2. Biological assimilation test by LL strain isolated from

soybean curd residue
T Srain LL
+

T StrainLL

1 Peptone base + 16 Raffinose

2 Bacitracin + 17 Salicin

3 Optochin + 18 Sorbitol -
4  Hemicellulase + 19 Sucrose +
5 6% Sodium chloride + 20 Trehalose -
6 10% bile + 21 Arabinose -
7 40% bile + 22 Pyruvate -
8 Esculin + 23 Pullulans -
9 Arginine dehydrolase + 24 Inuline -
10 Urease - 25 Melibiose +
11  Tetrazolium red + 26 Melezitose -
12 Novobiocin + 27 Cellubiose

13 Dextrose + 28 Ribose

14 Lactose + 29 Xylose -
15  Mannitol + 30 Catalase -

Table 3. Biological assimilation test by LS strain isolated from

soybean curd residue
T _SwainLS T Sfrian LS

0 Control - 25 Esculine +
1 Glycerol - 26 Salicine +
2 Ertythritol - 27 Cellobiose +
3 D-Arabinose - 28 Maltose +
4 L-Araninose - 29 Lactose +
5 Ribose + 30 Melibiose -
6 D-Xylose - 31 Sacchrose +
7 L-Xylose - 32 Trehalose +
8  Adonitol - 33 Inuline -
9 B-Methyl-xyloside - 34 Melezitose +
10  Galactose + 35 D-Raffinose -
11 D-Glucose + 36 Amidon -
12 D-Fructose + 37 Glycogene -
13 D-Mannose + 38 Xylitol -
14 L-Sorbose + 39 B-Gentiobiose -
15 Rhamnose + 40 D-Turanose +
16 Dulcitol + 41 D-Lyxose -
17 Inositol - 42 D-Tagatose +
18 Mannitol + 43 D-Fucose -
19  Sorbitol + 44 1.-Fucose -
20 @ -Methyl-D-mannoside - 45 D-Arabitol -
21 @ -Methyl-D-glucoside + 46 L-Arabitol -
22 N-Acetyl gluicosamine + 47 Gluconate -
23 Amygdaline + 48 2-Keto-gluconate -
24 Arbutine + 49 5-Keto-gluconate -
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Fig. 1. Scannig electron microscope photogram of L. rhamnosus
LS strain isolated from soybean curd residue. Bar size: 1.8 pm.
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Table 4. Growth and acid production by various lactic acid bac-
teria in micronized full-fat soyflour milk

Titratable

Lactic acid bacteria

pH  cidity (%) (CFU/mL)
L rhamnosus LS 653 0.13 46x10°
Ent. faecium LL 490 0.38 1.8%10°
S. thermophilus 647 0.13 1.3x10°
L. bulgaricus 6.24 0.15 1.9x10°

o] L acidophilus, L. bulgaricus 5ol AZ3sked vikAI A
S of AL QA e] A9 fldlehs At B AR A= A
shalch. F-foll A &2 q) AL o] A o] ol 2] 7] $ A=
Z+E Aobe( A shR 5 yeast extract, 'HEA 9,
, G2, 7, obvleal, F71A EHE, A4k B)ol &7
HcH20).

Y Fo) A R i F el A A A 3% Ent. fae-
cium LLe] 1.8x10° CFU/mLZ 714 $-=35}312m S ther-
mophilus= 1.3x10° CFU/mL, L. rhamnosus LSE= 46x10°
CFU/mL, L bulgaricus® 1.9%x10° CFU/mLS 4#+5 B
Aok 872 EY JE A oshd A A 2 3 QT
2ES} f4HF4E 47 10'~10° CFU/mL o422 4 sk
et £ A Ax 1 o4 AF,E Hyh 53] v|A]
Ax 22l Ent faecium LLo] F-ftadA 714 & A
Fol A FE e Yo goe o e dprt dag
Reg g}
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Fig. 2. Effects of glucose on the acidity of micronized full-fat
soyflour milk fermented by Ent. faecium LL and L. rhamnosus
LS.
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Fig. 3. Effects of lactose on the acidity of micronized full-fat
soyflour milk fermented by Ent. faecium LL and L. rhamnosus

LS.
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x10° CFU/mLe] ¥ AF-E 1, o] EF-EHE TER
W GAbF b A Zol] EHpH o R o] &3 5 s AeR
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Titratable acidity (%)
Viable cell counts (log cfu/mL)

F FS=9:1 F:S=4:1 F:S=2:1

N Acidity of Ent. faecium LL
E== Acidity of L. rhamnosus LS
—8— Cell counts of Ent. faecium LL
—— Cell counts of L. rhamnosus LS

Fig. 4. Comparison of acidity and viable cell counts in micron-
ized full-fat soyflour milk fermented by Ent. faecium LL and
L. rhamnosus LS according to the addition of skim milk for
20hr at 37°C.

F: micronized full-fat soyflour milk, S: skim milk.

7He skim milk®] f-2ell 93 AMA SR EH} gle A
Yo AAF A7t 87"

T4t 24

AP E fo] alabEQl )4 A BEA R o
SHE o b b Ao A mtol] o 32 T 8.8 QlAjol
oH24). 2 EL 5%(w/VE T - Fol A B8 a) skim
milk 4:1 &)X o Ent. faecium LL3} L. rhamnosus LSZ
A8 F 37°CoAl A 20412 Fab wiloFsle] A7 f-7)4F ek
Z 3= Table 59 2t} HAte] 8 HAMPEZA Ay =+
L. rhamnosus LS7} 600 mg% =2 Ent. faecium LL2] 350 mg%
Relb =A velyt e citric acid¥ X% Ent faecium LLo)
102 mg% = L. rhamnosus LS9 14mg% Bt} A velydco}
Fig. 3ollA] thF2 A %23 skim milk 4: 1 3L EF-4 L
rhamnosus LS7} Ent. faeciumB.r} 2 AIEZ3HS B3l 9]
=], HPLCell 2& #7)4F SAA A= v153 s Eﬁ‘;]'
) F-um] A 22 300 mesh®] F vl A B2 24 dA= AT
o A zd 2 8951 9le} L rhamnosus LS& HLE"HX]
241 5% HFr Al 288 o] 831 7ol AREA 5
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19 =5=2] glucose 3= lactose?] 72 WEF] AFAl o]
FASA FotElwA] A3 Q) curdE FAsPAA O F 2

Table 5. Organic acid composition of soy-yoghurt fermented
by L. rhamnosus LS and Ent. faecium LL at 37°C for 20 hr (mg%)
Oxalic Tartaric Lactic Acetic Citric
acid acid acid acid acid
L. rhamnosus LS 10 28 600 30 14
Ent. faecium LL 10 32 350 No 102
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