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Effect of Various Lactic Acid Bacteria on the Serum Cholesterol Levels in Rats and Resistance
to Acid, Bile and Antibiotics. So-Young Park'?, Young-Tae Ko’, Hoo-Kil Jeong’, Jin-Oh Yang', Hyun-Seo
Chung"®, Young-Bae Kim* and Geun-Eog Ji'*. 'Departrment of Food Science and Nutrition, Hallym University,
Chunchon 200-702. Korea, *Departrnent of Food Science and Nutrition, Duksung University. 132-714, Korea,
SCentral Research Institute, Maeil Dairy Industry Co. Seoul 451-860, Korea, ‘Departrment of Food Science
and Technology, Korea University, Seou! 136-701. Korea — For a probiotic yoghurt it is desirable to utilize
lactic acid bacteria with a high survival rate and beneficial function to human beings. We have examined
a variety of lactic acid bacteria to assess the acid and bile tolerance and antibiotic resistance. In addition,
an in vitro culture experiment was performed to evaluate their ability to reduce cholesterol levels in the
growth medium. Thirteen strains were selected from in vitro cholesterol assays and fed to Sprague-Dawley
rats with a high-cholesterol diet. Among the 13 strains tested, 8 strains were shown to reduce serum cholesterol
levels significantly after 24 days of administration iz vivo. Rats were fed lyophilized yoghurt powder fermented
with a combination of 3 selected strains: Bifidobacterium infantis AM-220, Lactobacillus AM-245, and Streptococ-
cus MA-1. The levels of total cholesterol and low density lipoprotein were significantly lower (p<0.05) in
rats fed the yoghurt powder compared with control group. These studies suggest that yoghurt fermented
with appropriately selected lactic acid bacteria may have a anticholesterolemic effect.
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Table 1. Strains of lactic ac:ld bacteria used in this study.
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Bacteria Strains

Bifidobacterium Bif animalis KCTC 3125, Bif. bifidum KCTC 3202, Bif. breve KCTC 3220,
Bif. catenulatum KCTC 3221, Bif pseudocatenulatum KCTC 3223, Bif longum K-146,
Bif. longum M-12, Bif. longum K-111, Bif longum K-112, Bif. longum S5-1,
Bif. infantis S-1, Bif. fantis AM-220

Lactobactllus Lb. delbrueckii KCTC 1047, Lb. bulgaricus KCTC 3188, Lb. gasser1 KCTC 3138,
Lb. gassert KCTC 3163, Lb. gasseri KCTC 3172, Lb. caset KCTC 2180, Lb. helveticus M-13,
Lb. helveticus M-17, Lb. helveticus K-12, Lb. acidophilus S-1, Lb. acidophilus K-12,
Lb. acidophilus AM-245, Lb. acidophilus K-15, Lb. bulgaricus M-118, Lb. bulgaricus AS-220
Lb. bulgaricus K-12, Lb. bulgaricus K-112, Lb. caset MR-1, Lb. case: K-11, Lb. caser AS-211
Lb. plantarum MV-1

Leuconostoc Leue. cremoris SA-1, Leuc. cremoris SZ-1, Leue. cvemoris M-18, Leuc. cremoris K-11,
Leuc. cremorts S-14
Streptococcus Str. thermophilus KCTC 2185, Str. thermophilus KCTC 3236, Str. thermophilus S-11, 5-12, 5-15

Str. thermophilus K-116, Str. thermophilus K-120, Sir. thermophilus K-14, Str. thermophilus K-11
Str. thermophilus AK-216, Str. thermophilus K-13, Str. thermophilus K-136, Str. thermophilus K-137
Str. thermophilus MH-1, Str. thermophilus MA-1, Str. thermophilus MV-11, Str. thermophilus KB-11
Str. thermophilus MC-1, Str. diacetvlactis M-1, Str. diacetylactis MA-1, Str. filant M-11

Enterococcus Ent. faecalis KCTC 2011, Ent. faecium KCTC 2012, Ent. faecium KCTC 3077,
Ent. faecium KCTC 3080, Ent. faecium KCTC 3122, Ent. faecium KCTC 3123,
Ent. faecium KCTC 3206

KCTC: Korean Collection for Type Cultures
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Table 2. Composition of the high cholesterol diet used in
this experiment.

Ingredients Contents (%)
Casein 20.0
L-Methionine 0.3
Lard 10.0
Choline chloride 0.2
Vitamin mixture 1.0
Mineral mixture 3.5
Sucrose 20.0
Corn starch 44.3
Cholic acaid 0.2
Cholesterol 0.5

Total 100.0
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Table 3. Comparision of the growth of lactic acid bacteria in MRS broth at diffrent initial pH.
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‘ No of pH 7.0 pH 5.0 pH 45 pH 4.0
Bacteria . : : —

Strains Min. NSG Min. NSG Min. NSG Min.
Bifidobacterium 14 60~ 160 12 114~136 6 210~558 2 380~600
Enterococcus 7 30~ 48 7 64~ 540 3 252~600
Lactobacillus 23 30~ 90 20 56~ 280 17 88~600 9 205~600
Str. thermophilus 15 50~ 94 10 92~378 3 145~ 250 2 170~540
Leuconostoc 2 35~ 75 2 45~ 97 2 85~175 1 470

*Min.: Minutes required for absorption at 600 nm to increase 0.2 Units for the growing cells at the initial log phase

*NSG: Number of strains grown above Agy 0.2 Units
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Table 4. Comparision of growth of lactic acid bacteria in
MRS broth with and without 0.3% oxgall.

MRS MRS Broth+
No of Broth (0.3% Oxgall

Bacteria Strains M3 NG v
- - - BAHE X5t FFO My
gzﬁdobademtm 14 60~ 160 8 9?)~?O4 =5 AP 95 Alo] =HS AQer] oate] o
nterococcus 7 30~ 48 7 52~-206 H| 2138 g Hal Aloleo] ME zA)e ZPAHE 5
Lactobactlius 23 30~ 90 13 60~ 600 . o1 0"* ] T = O
Str. thermophilus 15 50~ 94 2 155~170 Toll Acket &< v Hck 5, chow diet 2427}
Leuconostoc 2 35~ 75 2 h3~ 102 woistus Wl 85 FHAHE gheko) 56 mg/100

TR v I ——— mielH] Blske] F3H4e) FejAleli= 115 mg/100 ml2
in.: Minutes required for absorption a nm to inc- [ s
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phase g £ olo] ZHAHES 05% H7lste] Fo43
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Table 5. Median value of the MIC (minimum inhibitory concentration) of the various lactic acid bacteria tested.
(unit of MIC: mg/l)

B, . No of Erythr- Rifam- Amoxi- Metroni- Sulfame- Ampi- Strept-
acteria . . .. ey e . :
Strains omycin picin cillin dazole thoxazole cillin omycin
Bifidobacterium 7 <0.3 0.4 16 <100 240< <0.37 1000
Enterococcus 7 1.5< 05 04 500< 240< <0.37 1000
Lactobacillus 19 1.1 05 1.6 500< 240< <0.37 200
Str. thermophilus 18 0.3 0.5< <04 500< 160 <0.37 <25
Leuconostoc 3 1.5 0.5< 1.6< 500< 240< 1.5 1000
. No of Kana- Chloram- Tetra- Penicillin Neo- Genta- Nalidixic
Bacteria S . . ) . o .
Strains mycin phenicol cyclin -G mycin mycin Acid
Bifidobacterium 7 400< 7.8 6.20< <0.13 2000< 160< 1600
Enterococcus 7 400< 7.8 1.55 <0.13 1000 160< 1600 <
Lactobacillus 19 400< 7.8 6.20< <0.13 1000 160 1600<
Str. thermophilus 18 400 7.8 1.55 <0.13 500 80 1600

Leuconostoc 3 400< 7.8 6.20< <0.13 1000 30 1600
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Table 6. Serum cholesterol level of the SD rats fed lyophili-
zed lactic acid bacteria.

Strains Mean SD P

Bif longum M-12 239.0 56.7 0.003
Bif. longum K-146 252.3 48.9 (0.009
Bif. longum K-111 236.1 63.0 0.003
Bif. infantis AM-220 2720 100.0 0.190
Lb. acidophilus K-15 263.3 84.2 0.080
Lb. acidophiius AM-245 228.5 87.8 0.006
Lb. acidophilus S-1 279.5 68.3 0.180
Lb. bulgaricus AS-220 256.8 82.9 0.049
Str. thermophilus MA-1 244.1 63.5 0.007
Str. thermophtlus K-120 300.6 80.5 (0.620
Str. thermophilus MV-1 272.6 56.6 (0.082
Ent faectum AM-203 244.6 63.7 0.008
Leuc. cremoris 5-14 245.6 80.1 0.018
Control 314.4 69.4

SD: Standard dewiation, P: Significance level
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Table 7. Effect of lyophilized yoghurt intake on serum lipid

level. (units: mg/100 m/)
Diet group
Group Group Group Group
1 2 3 4
Chole- 220.1x 257.0% 263.6% 335.0+
sterol 70.7" 101.0° 77.1" 113.0"
DL 149.1% 185.0% 1916+ 245.0%
70.9" 76.1% 67.5" 103.0"
HDI 34.8* 33.0% 43.5% 50.7%
’ 13.0 29.2 22.8 36.1
TG 200.0x 188.8+ 182.3% 202.1%
111.0 74.3 06.8 90.8

*Values are meanst SD for 14, 15, 15, and 12 rats for group
1, 2, 3, and 4, respectively.

*Values on the same row not sharing common superscripts
are significantly different.

*Significance level: p<0.05

*Groeup 1: Rats fed lyophihized powder of yoghurt.
Group 2: Rats fed Iyophilized powder of pasteurized yo-
ghurt.

Group 3: Rats fed lyophilized powder of unfermented milk.
Group 4: Control{No supplement)
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