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Effect of Yam on the Growth of Lactic Acid Bacteria
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Abstract

The growth of Lactobacillus casei in milk was enhanced by adding yams. Addition of 1% yam(raw or
dry) promoted the cell growth and acid production in fermented milk. The milk containing 1% yams formed
the complete curd by lactic acid fermentation at 37°C for 19hr while the milk without yams showed
the incomplete curd formation. The crude mucilage extracted from a raw yam also enhanced the cell growth
as well as the acid production. Addition of mucilage(0.08%) showed the similar effects with adding heat—
treated yam(1%). The milk fermented by adding various yams showed the high scores for sensory evaluation
comparing with the milk fermented without yams. The fermenting ability of Lactobacillus acidophilus,
Lactobacillus kefir and Leuconostoc mesenteroides was evaluated by adding 1% of a dry yam in milk. A
dry yam also enhanced the cell growth of L. acidophilus resulting in the high acid production. The viable
cell counts of L. casei, L. acidophilus and Leuc. mesenteroides except L. kefir were increased by adding

1% of a dry yam.
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Fig. 1. Flow diagram for analysis and manufacture of
yoghurt.

A7) Fol] o -2 41 £-2] 7] (Super 21K, Hanil, Korea)
£ o]-4-3}tod 4000x goll A 2087 YA F AHAAE
AslL d4oi(14).

el g AvkE 7Y E FL 71F0 2 1o 1%(w/v)
< $-frell e F 10,000rpmel A 187 F4 3}sho
200mlE wHEgih. Al 8-S 250ml AbzHlaskell @ 1 85°C
oA 3087k 7t Al sta ARt Foll @R F-oll A ol
¥ L. casei starterg 05% 338 37°C &-2ull o 7] ol
A 19417 rE A Z o g d A" ol At 1%E
A7lsle] FdZzA A war o, HAENE 7Y E
ko2 003% T+ 0.08% F+FoE f AV F
A w2 a8 AR AR 4°CollA
2477t BIRE Fol B s

37 FAMFES] vhe] Ao o8 SR AAE F
Ve g el A ARkE 1% 32 A $FelAE
85°Cell A 3087t o Al gl ste] W73t Fol 2o fAkd
E9 starter® 05% HE3le] LEARFE A2k

A

Fn

pH,

WA B BE L E f= 5,000rpmol A 2027 #A 34
7 %o pH, F4E 2 AF54E 43k pHEF S
pH meter(110, Wheaton, USA)E Al-&3}9] .0.0) 4%
(total acidity)= W E-F 1I0miE F sl 2H< 10mIZ 3
A%+ F 0.1%-phenolphthalein &g 4~514-8 7}8}5
0.IN NaOH $ 0.2 HAsks] o AA | 22F 0.IN
NaOHERE 24t §=k(%)& A4t Adse 2
A2NL AFH 27542 10714 HA % 4-& MRS ¢34
vl R) ol A E3E F 37°ColA] 3U 7 v F Al 7] ol AFS
E &A3tedh

Op

y@s 23

I

3

Curd 8§4=3 &2

a9 curd A5 2 FAEE AL L sel
starters A £3}o] 37°C 3-2uljok7] ol 4] 194 7} v okt
ubE § 200mlE 4°C WA 197 AT F $gto =
& == ARFFE shgd

o ¥

LsEA

A st A E7hgetst st o A ded 10
2.2 T4 panelf Yo 2 AFAALE AAstgc) Al
AR 57bA HESTe Algts vE Y 5 FRHee
Pt AP AA g, #5Aie A
#4843} Duncan thi 9174 22 A 57| fox&
gl st eH(15).

#ot ¥ 3

o} ¥7tol| & L. caseil] Mol O|x|= AT
L casei) A&l gk ote] AVLEAE FA3] 9



ot kol @ fabE A%l vlAE LT 807

stod ZAntel Aule] F T8 05%, 1%, 2%, 3% SF 02
H7FA 2 Fol HE 2] pH, 3AME, AT 9 B9 r}
E 53l vz A st vl Ao SRl = At
2] ke Loz o B]aiA] 194 7F Bt wrE A T
ST curd¥ A& RPoH FAE Y Fo| Aol 9l
o} 4] 2pol & vpel Kt Fig. 2014 B 748 was
o] A== Anke] Hrloko] 713t wet Frlslke 7
FE Hglow vt 1% o)Ay FEA = Alee] Wil
7F AL gk 1% 59 Ante) AuE FopAlde
27y 062%2 0.829%9] AlEE Bl S gulg W A7
WAER2 AR 037%R T B2 38 vehii gt o
Ao pHHS S wel S-geto 2 wad A 85t pH 56
2.2 7P ko, Avtsl 2ulrh 2b7k 19 bR A
$-2] pHE 4.8 = pH 45747 7taste A skS wooh

A H3E Bl Sl Ring vl o i
frold AEE7 3719 E & S Y on], SR
L E ol F7F 18X 10° cel/mlial vl ¥bate] 1% 59
vt} Aubg A7t A$olle 22t 85%10° cell/mlh
59x10° cell/mlo.Z 3uj o] F47t 271 e-& & &
UK HFig. 2). uk ol 2% o1 Ak Avte} AvtS A &
Y= AFFe] HAas AFE 5 At =@ o] E LA
AFEY TS B FAH A 1% 59 v}
o Hrbe AR w3 FnjddA $egon, SAHE
2] 9] JAF A& B F o ch(Fig. 3). EF2 -4 &=
AL 27 AFE T} o5 A5 Soll 9aiA
F9E 9 QAR B3] HEF AR o HokE et
AL 245 A S A fA 2] d49 o
A7t = At v el 296 o] Abe) Avlel AvkE H}
OLERAFS] F5Ho 2 JA grig ezl
ute] Hrlel @ fAREY B2 ERE PrE o 9

1.0 1.0

o
@

=]
(-2

Acidity (%)
o
-

Viable cell count (10)(10 )

0.2

0 0.5 1.0 1.5 2.0 2.5 3.0

Concentration of yam (%)

Fig. 2. Effect of yams on the growth of L. casei in
fermented milk.
O: Acidity(raw yam), A: Cell(raw yam), @: Acidity
(dry yam), A: Cell(dry yam)
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Fig. 3. Comparison of whey separation in set-type yo-
ghurt by adding heated yams.
A: milk only, B: milk with 19 dry yam, C: milk with
1% raw yam
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Fig. 4. Effect of a raw yam on the growth and acid -
production of L. casei in fermented milk.
A: milk only, B: milk with 1% heated raw yam, C:
milk with 1% raw yam, [ Acidity, I Viable cell
count
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Fig. 5. Effect of yams on the growth and acid production
of L. casei in fermented milk.
A! milk only, B: milk with 1% dry yam, C: milk with
1% heated raw yam, D: milk with 0.03% mucilage, E:
milk with 0.08% mucilage, O: Acidity, B: viable cell
count
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Table 1. Effect of a dry yam on the growth of lactic acid

bacteria
- Acidity Viable cell
Strains pH (%) count®
. M 52 047 300
L casei y? 44 0.94 69.0
. . M 5.7 0.35 6.3
L. acidophilus v 44 095 150
Leuc. M 6.0 0.29 9.0
mesenteroides Y 56 0.52 16.0
. M 55 0.46 1.8
L. kefir Y 59 045 10

UMilk only, ®Milk with 1% dry yam, “cfu/ml(x 10%)
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Table 2. Result of Duncan’s multiple range test for the
overall flavor acceptability of the yoghurt fer—
mented with various yams by L. casei

Overall flavor acceptability by ranking test

@’ ® © O ®

YYoghrut fermented with (A): 1% of heated day yam, (B):
0.08% crude mucilage, (C): 196 heated raw yam, (D): 0.03%
crude mucilage, (E): milk only(level of significance p<0.05)
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