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Abstract

Lactase (8-galactosidase) is abundant in the small intestine during early childhood and
gradually decreases with age. Lactic acid bacteria (LAB) present in yogurt could survive in
the stomach, and lactase produced by these LAB can aid in lactose breakdown in the small
intestine, thereby reducing lactose intolerance. This study aims to provide preliminary data
for development of lactose-free yogurts for the elderly, and investigate the effect of lactose-
hydrolyzed milk on the growth of starter cultures. The pH during yogurt fermentation using
lactose-free milk was slightly higher at 2 and 4 h of incubation, but reached 4.5 at the end
of incubation, similar to that of the yogurt prepared from regular milk. The number of
viable cells of Streprococcus thermophilus reached 108 CFU/mL after 2 h of incubation and
increased to 10° CFU/mL after 4 h of incubation. During yogurt fermentation, the viable
cells of Lactobacillus species and Bifidobacterium longum did not affect lactose hydrolysis.
Although lactose-hydrolyzed milk did not promote the growth of starter cultures, manufac-
turing yogurt with lactose-free milk could be beneficial for the intestinal health of lactose-
sensitive elderly.
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B Ao AREEH ANt A= S thermophiles, Lactobacillus acidophilus, B. longum®)
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1 unito2 s}ck AtE -0l 97 mL9 0.01 unit? 0.05 unitS Z42F H7ksto] ¥hgA171
Ths HPLCE o83t ' EdleS 215 SRlsiairtsl.

Lactobacillus®] A+ 4 732 MRS ¥iA|(BD, Difco Laboratories, USA)?IA dextroseS
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GFES) 9= AFE 2-8(Seoul Dairy, Korea)oll Maxilax® SuperZ 0.05 unit H7}5}0]
3"] 7k RESAIZ] &, 85T oA 1087 Aot A BEASH AIXl Uhs, S thermophiles(%F
5x%10° CFU/mL), L. acidophilus(®k 5%10° CFU/mL), L. plantarum 1L67(2F 5x10° CFU/mL),
4 B Jongun(®F 5x10° CFU/mL)Q] AEFEE Z7F 310l 40ColA viefslo] R72ES A%
SFlct.

4, Ol:fig
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AEZ ARESIoH, 9 42 93t HPLC A2 Table 10 YERAIT
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Table 1. Condition of HPLC for the analysis of lactose

Column Nucleogel sugar 810 Ca (300x7.8 mm, Macherey-Nagel, Germany)
Column temp. 85C
Detector Refractive index
Mobile phase Water
Flow rate 0.6 mL/min
100

80 0.05 unit/mL

60
0.01 unit/mL

40

20

Lactose hydrolysis (%)

0 30 60 120 180 240

Reaction time (min)

Fig. 1. Time course of the degree of lactose hydrolysis by commercial lactase in milk.
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Fig. 2. Changes of pH in lactose hydrolyzed-milk during fermentation at 40TC.
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Fig. 3. Growth of Streptococcus thermophilus during yogurt fermentation.
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Fig. 4. Growth of Lactobacillus species during yogurt fermentation.
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Fig. 5. Growth of Bifodobacterium longum during yogurt fermentation.
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¥7] qZolth. b EEQ] HiolA pHE W5=Hl & S thermophilus’t = H
ol ghH10,11].

Streptococcus thermophilus lacoperons 399 283} 7= E3E 9]l lactose per-
mease(lactose transport protein, lacS)?} f-galactosidase(lacZ)E 17 Gdl= FHAE 2
Skal o, S thermophilus®] /375l R0l o159 HARE FEAIZIL LacSe 2 AlZd
ol EAf5k 2F 180749] opv]iAlC R o]FojX] FHEA Itk Al o H B
olty. X4/ FFL2 Heejote] gl AREEE= 23+ AGAIARIQl PTS(phosphoenolpyruvate:
sugar phosphotransferase systems)] [IA Tl E=H[Qlo]cH12,13].

B AoME 159t Al Aol XuH [ acidophilus NCFM w59} & ALEoA 17
A8 A7 S AR WS L. plantarum 167 455 27 371510 Q2 EA R 2851
ot STEESL 2 W RO A= AEEUSS 7= AR IHA =T, 24 EsF
o fgol 40-50% B FAE7] tiizolH, YRR FH fAkto] 4783} tiollA Rl
g5 TolEll AR E79 AR AU MREEs AR SAAXA 35328 [0 9%t
EHES E04ET.
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o] Blste] B2 AJAoHAA EEAE, GAL o ilRlEtA 5& Bt Lactobacillus®: tAN=
o] o]F FAPER st AFo] HX=H, olE SRIEES X5 purine biosynthesis®] 4]
E= HXQIAE AR T QITH14].
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