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Summary

This study was carried out to find out changes of r-globulin and cholesterol of rat

blood fed on yoghurt and Koumiss . Yoghrt and koumiss were manufactured with fortif-

ed mitk and Lactobacillus bulgaricus, streplococcus thermophilus and Saccharomyces
fragilis were used.

The twenty rats were devised into 4 groups with 5 replications by completely randomi-
zed design.

The experimental groups are the control, milk, voghrt and koumiss feeding groups .
The results are summerized as follows : The changes of pH after 8hrs incubation
with Lactobacillus bulgricus,

Streptococcus thermophilus and the mixed strains were 3.7,
4.6 and 3.5 at 42°C, respeclively.

Average alcohol percentage of Koumiss was 1 2 (%).

The average viscosity of voghurt and Koumiss with miik showed 1500 cp and 390 c¢cp.
respectively at 11 % of milk total solid.

7 ~globulin contents in blood of rat fed on yoghurt and Koumiss were higher than

those of control and milk. Cholesterol of rat bleoed in yoghurt and Koumiss group were
lower than those of control and milk group.
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Wz AvlEe]x] i gl= dbdel Koumiss & G-= EBH
U FEEFRN A 4= o)<z 9k (Kosikowski,
1977)

Yoghurt Higel] A18-5]-= #ke Lactobacitlus bu-
lgaricus, Streptococcus thermophilus 5015, Kou-
miss Biell AREE = B flel GRRE  ALEEE S}
Saccharomyces fragilis, Torulopsis holmi Torula
lactis, Acetobacter aceti Fa} 1% 2] HEEH| o]
Sl

Hargrove ¢} Alford® ( 1977,2)£}  Mc Donough'®
(1982)5% racol] o} g Yoghurt o] fsmel grka
2ol A i FLEGOL He MRESL7 BEBpe s P
shelar woamdky .

ol % MBS EBEQE, calciur, phosphorus,

5% ke gled
REREGLBUR Bl s AmE-S = dEl AsEs
pEREESl lactase B A4 Slo 2 AN 7 P
Ahgtel] A} lactose & 44| A e =3 40
sein-g 34| A AstE ol dAl 3ol

Sandine 3 England ' (1972)2} Speck ®*(1975)2- 4}
ghe] w7l glel A “AEEEe] H&” oluhi M w4
Lactobacilli®| AMH-2 BAEFAERT 55 BRMIE

L= ¢}

potassium 72|31 riboflavin

ca-

2| gk = F8% 93¢E Yoz Yo =3 yo-

ghurt v} koumiss #difel] AF&= = Lactobacilli—=R
FEREE lactocidin, nicin, acidolin, acidophilin, la-
ctobacillin, lactolin5=} 72 $i4:4E S A4shd o]
2 Ahdo| REE Y REMEESC] B R
2 e,

Koumiss = 9= BAE FEHE 3k MBAA 2o
2 Kosikowski® (1977)ell 2|3}l 4 ald] 4 = Hiksz &
#e| it A3 asbE Jehdvka sid ol Telv
Bol2 e koumiss & ub=& AL de-3d9 A
o] ME2Zn2 o #lAslr| #s| Langsl Lang®
Q970) ¢ 485 Y452 ¢ koumissZ stz

Sandine ¥} England’” (1972)+= Koumiss— E. coli,
Staphylococcus aureus, Bacillug subtilis, Bacillus ce-
reus 2e]3 ohE GRS WHIES HRlde 2m
skl

2= B R el A BEd A5 dol
2|3}y koumiss i Bacillus subtilis, Bacilus mesent -
ericus, Bacillus mycoiles 2] E, colisll o)gF 30
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5 vl glon o] Bt koumiss & Ax4]
9‘1 +2 95 i E FxEcbe gk (Mann, 1983)
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Al 22| &0l 4 moused] yoghurt & Fol3! 2+ mouse
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=dl o] A& e gE ) gm
Bl dlgk =ledal al \ifitkel Sv18S #njgcln
st v,

Mann 3}t Spoery ' (1974) = ol==e}7} ¥Fulel Ma-
saiol| 7l REEFELE 2197k Fddt # mb cholesterol
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e
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A A el vlg 85CHI4] 3017 st 7 40C
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sl 420N A Curd 7h Mgl 7hx) 1E3%sk
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ast culture S 4 % {EfEclo] 6475 Hifpslal 4
mERzA ok, elan 10°CZ Wbalz] 62 217 dRRES
st}
reBRE Aofo] oh2 pHRNE
EgEE 28C, 37C, 42°C.2 #f delsle] A
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us thermophilus 2 %, Je)w o5 EEEE 44 1%
2 BoEmshed weksid A 16 4175t pH WA
Fababd vl
R ORE
Ratel]l o34 voghurt o kouniss #EHeell 4%k
HIEs gEsk] sl8 2fEpSERES A 5% 11
%y} =A Bl o] 2 iEEt (TOKYO KEIKI Model
BH) = #issha o
Alcohot ZEBIE
A.0.A.C ( Association of Official Analytical Che-
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eldahl 22| & alcohol &E% Akehgdch
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Table 1. Experimental design

Group Numbers of rats Feeding
W 3 T 5 Pellet + Water
M T+ 5 Pellet + Milk
Y -+ 5 Pellet + Yoghurt
K P 5 Pellet + Koumiss
fAEHagLE o, =W 2mlk, yoghurt, koumniss &
S0ce 4 ztzt ghERsha, rat 1 pellet @S 2T
i sseaskd o
Serum iFE
MEREE 54%ek o F LEEtake s vlelE

0.5cc4 Ame HEEk] F4 3000 X Goll A @O0

gk iES 0.1 ~0.2cc4 #I 2siel o,

1 - globulin RIZE
Helena Laboratovies @ TITAN I Zip Zone celiu-
lose acetate plate 2 o] &3 BEKEHS  4AAl3H
Densitometer (Quick Scanner)oll 2j3) m#m~S -
globulin 2 ®/ @ = MEssd ok,
Cholesterol RI7E
MR ¥ APt Gudeld AR 0.5 ccd
Ferric Chloride WiV ( Baginski®} Zak, 1970) 2=
double beam spectrophotometer (Hitachi model 200-20)
W 550nmell 4] BIEEE miEskR cholestero! { sigma)

2 EEEES utSel A—3 HEko® WXEE WE

Fled mghigo] 29 mEEA cholesterel FRST  #I
ek vl

mR Y ER

Lactic Acid Bacteria (LAB) culture ®] #EHE
of =& pHwlEM: #13} ek

Lactobacillus bulparicus = 3SEEEE 28C, 37°C, 42
ool 847+ #ESE pHE A7t 5.1, 4.4, 3.7
el gl e o} streptococcus thermophilis = EREE
OFC, I7C, 42°Cell A B4z BEF pH7} 5.3, 3.7
160% 27 epdeh

o] & WikE Baskd] EBT 28°CAA pH 5.1,

2 Streptococcus thermophilus
i O Lactobacillus bulgaricus
O Mixed strain

- T ﬂ\\ﬂ
6 LRI Cmreeny
D‘—-—E]—.___,D
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incubation (42 °C. hrs)

Acid development by Lactubacl"us bulgaricus ,

Streptococcus thermophilus and “mixed strains

in skim milk

z : mixed strain: Lactobacillus bulgaricus +
Streptococcus thermophilus

Fig. 1.
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Table 1. Changes of pH by Lac. bulgaricus . Str. thermophilus and mixed strain at different temperature

vﬂ Lac . bulgaricus Str. thermophilus Mixed strain

Houy <P 2°C 37°C 28°C 42°C 37 28°C 2°C 3¢ 28 °C
0 6 2 62 6 2 6 2 62 6 2 62 6 2 6. 2
1 6.0 62 62 6.1 6. 2 6 2 0 0 6 1 6.2
2 5. 8 60 6.1 57 5.9 61 5.4 5 8 51
3 55 58 60 5. 4 5 7 6 0 4.7 5. 4 59
4 5.1 5 6 59 5.1 5.3 59 4.3 5.0 56
5 4.6 53 57 49 5 2 58 4.0 46 5. 4
6 4.4 5.1 57 48 50 56 39 4.1 54
‘7 4.1 48 55 4.6 48 5 6 17 3.9 5.1
8 a7 4.4 51 4.6 4.7 5 3 35 17 51
16 34 33 44 4.0 38 4.6 33 31 4.3

37°CH A 3.9, 42Cell4 3532 Jebyel, ERRE
42°Coll 4 o] 37bAel dl§ pHuwl3M= Lactobacillus
Bas
#3l 7lo] Lactobacillus bulgaricus 2} Streptococcus

themmophilus & 2t whe) wokst Zlucl B ake] w}
24 molm glrk '

Mit chellz} Sandine '™ (1984)2] B w0l 5 ##HE
HEeEENS 4t BEWWe] Lactobacillus bulgari-
cus 7 AR obn Akl Valine & w24k o2 o}o]
xAbo] Streptococcus thermophilus®] BES 2414
7)o e} ohA X Lactobacillus bulgaricus= Stre-
ptococcus thermophilus 7} 4k formic acidell £
s pEol £x¥E MEHES fhn 7] AEelzhs
el '

2812 sEEmE 4204 43R Lactoba-
cillus bulgaricus 2} Streptococcus thermophilus e
i o) ¥ EHE BAE®EY A8 oHdslE vehdA
oleh, el wE upel o] 37k g9 F3lol
EHET 4 A7 WESh] ERRe] Sl Ende
viep L gled,

2= koumiss &) =hAlAlel BkiBRN A2 pH ¥
e Jehd o2 3inA 8B%-E Lactobacillus

culture-5

bulgbricus ¢} Streptococcus thermophilus &

bulgaricus®} Streptococcus thermophibis
EE oo B3 4.54 7 T2l pHEZ 22
wWalgl st ol curd 7} R 7] Al &hakgl ok,

Sals) RS AAlWekES 20°CE WAAlA ve

ast cdture S 4 % BHslo] BHT Ao 104z
%2 pHesl:= 4.30[gch
Al ko gERES 10°CR WatAFl 7B

Aow 62417 A% EEAAc ol pHy 4.00]
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Table 2.Acid developmont of koumiss processing

Incubation Hour pH
Ist incubation with 0 6.1
LAB at 42 °C 1 6 0
2 60
3 5 8
4 55
4.5 53

2 nd incubation with
o 10 4.3

LAB, yeast at 20 °C

3rd incubation with

72 4.0

LAB, yeast at 10°C

9l o,

#* 32 kouniss 39 alcohol &HZ vspdl oz
# sl 4] viepst alcohol & TFIMES oF 1 2%¢|
o o]t Koskowski® (1977) 7} “t# 3 koumissP4 al-
cohol Aol 0.5~ 2.5 %oll 3R 25 vlzek,

28 3-8 25°C 431kl 4 Saccharomyces fragi-
lis 7} 43k alcohol & o] 2.5 %% welyte),

Table 3. Alcohol percentage of koumiss
Alcohol (%)

Replication

o W N
EalE =
Rl = o~

Mean 1

EES

alcohcl

2% 4= koumiss 9] {KEEZeiA alcohol
17 )5k BEEE 147CAA kouniss 2|
fhl W pHYEE Jebdl o4 32 B

#2o] alcohol 42 0.5% ez pHE 3.89|9lch
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Fig. 3. Alcohol percentage produced by Saccharom-
myces fragilis at 25°C

Table 4. Yiscosity of yoghurt and koumiss

Total Viscosity (cp)
solid ( % ) Yoghurt Koumiss
5 920 230
11 1, 500 390

Fiv- 2EES SEHAS 92 yoghurt ¥ koumi-
sso| RS BEdt Ao 2EWS 5 %ell4 yogh-
urt, kouniss ®| ¥EE #H 9R20cp, 230cp F.on 11
%ol A= Zt2k 1500cp, 390 ep gk,

Ratoll #BEE FEHHRELS 2EBSER 11 %7t

F3hen, 5%9 el HES UT Yol m4R
o] ukgke},
#5+= Ratd] 2MHEARM milk, yoghurt, 12w ko-

umiss & AR -E Rat o] N KHE 4R 10

Table 5. Effect of milk , yoghurt and koumiss on
immunoglobulin contents in rats

Treatment? (%)

Week !
Controi Mitk Yoghurt Koumiss

i 89 9 2 96 94

2 7.9 78 9 3 9 7

3 9 2 8. 8 9 6 9 8

4 9 2 9 3 10. 2 10. 1

5 87 87 i0. 3 10. 8
Mean ¥ 8 74° 8. 769 9. 78¢% 9 96°

z : Each value is the mean of five observations
y : Means are significantly different (p <0, 01)
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5.0k 41.0

O Alcohol
& pH

Alcohol percentage

3.0 2 3 4 5

Incubation time (day)
Fig. 4. pH end alcohol percentage of koumiss
processing at 14 °C

0

L7 B3-S wl y-ghhuln S8 8BS BUE M
WA Ao gi5el 4] s ufe) o] WMES 87
2} milk & ol it REEES] 8. 76 bl A Rkel %
Frl dolx| woko} HBEe yoghurtE2 978 3
koumiss [#2] 9.96 <lololl-= MmiF - globulin & B2
Abol g g, (p(0.01) =3 mikd Foigt Eel
voghurt 5 33 &, mikE 38 E2} koumiss:
FeAg B 4belol = #EES vlalslA e a8 o)
7F dgloh, (p {0.01) yoghurt & Folal B2l ko-
umiss § do g B Allol= gRE & 2851 g9
vh o] 4zl A BEES vims] Sl milkE 3
o g12o& MHEMN 7-globulin &8l o]s} glgd
oo}, BEEE BHS 39 PLuE s -globung &
o] #mA-E & gl

Conge®’ (181)ell 2|sbd mousel| yophurt-& 3
aFd IfiiER 7 -globlin®] o) Zrhehin] o]
Fi=F4-E (Anti-Tetanus) «l|421% (Vaccimation) 3}
22 gobE odg o el ghel

ﬁﬁ— rat o] milk, voghurt, koumiss 3 27147
Fo ¥ mF L HFESk] Mg cholesterol HHS 5
3 pEste) FEE 73 Aolelh FeolY vE= uf
S} zleo] BBl milkE Folgt E Aol choles-
terol FEE7L g HBES yoghurt,
s3 -5 Hol g Alelol]= cholesterol ko| Z431g-&
& nefFm gl

koumi «
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Table 6, Effeet of milk. yoghurt and koumiss on
cholesterol in rat blood

Group Control | Milk Yoghurt | Koumisgs
Mean? 77.6 = 75 8 & 59. 8 = 57. 1 +
16, 89ng 7.4%mg| B 5bmg | B 2tmg

z : Each value is the mean of 5 observations and
means are significantly different (p< Q. 05)

Mann 3 Spoery ™ (1974)= AEE#SLAel  AMF (An-
ticholest eremic Milk Factor)z} $17] wltel chole-
sterol®l &@e] zhaxicha slhalel,

o] ¥ Alg)e) Azbel odz dkgich

15 b2

o] 42 yopghurte} koumiss ¥ Foldl rat2 it
ik 7 - glohulin 2 cholesterot®] # 312 =457
slape] A4 S o,

Yoghurt & Kounisst Lactobacillus bulgaricus 9+

Streptococcus thermophilus ¢} Saccharomyces fragi-
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