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Summary

Microflora of lactic acid hacteria and yeasts of Laban which had been made with hovine or ovine milk by traditional
natural fermentation in Yemen, were studied. The mean of viable cell counts of microorganisms in Laban was 6.4 x 108
cfu/ml. The 60 strains of lactic acid bacteria and 24 strains of yeasts were isolated and identified.

The percentages of strains on lactic acid bacteria flora were as follows: Lactococcus lactis subsp. lactis(D was dominant
in 88%. Le. lactis subsp. lactis(, Leuconostoc mesenterotdes subsp. mesenteroides, and Leuc. lacfis were in 5, 5, and 2%,
respectively. It was recognized that the some characteristics of Le. lactis subsp. lectis(D of the dominant strain were
different from those of Le. lactis subsp. lactis@.

The percentages of strains on yveast flora were as follows: Trichosporon sericeum, Saccharomyces cerevisiae, and Candida
kefyr were dominant in 34, 21, and 21%, respectively. In addition S. pastorianus, C. versatilis, C. pseudotropicalis, and
Zygosaccharomyces wicroellipsoides were in 8, 8, 4, and 4%, respectively.

It was recognized that the single culture of S. cerevisiae did not produce ethanol in 10% reconstituted skimmilk, but
otherwise the mixed culture of the strains together with lactic acid bacteria produced it in 109 reconstituted skimmilk.

The Laban were manufactured by using the several mixed cultures of 4 strains of lactic acid bacteria and 2 strains of
veasts isolated from Laban in Yemen. The each mixed cultures were inoculated in 10% reconstituted skimmilk, and
were incubated at 30°C, for 1~5 days. It was found that the rheological scores (G', G” and G¥) of the curds increased and
the flavor of those were more desirable in the Laban manufactured by the incubation at 30°C, 4 days.

IR SR CREEL Cd, FO 5 DTG A

1. # § VIFRYTICBTBFT Y, FoTiItkirswUY

S50, TFFETIEEBTLEINLTY, f/F, RUZ

R T A A Y — X —OEREMIC L - T VA, FNCBT LAY, BEIVCBTAI—F

HEahADTREL, BERBC L - THEsNAE AYVA—, TASIN, BAHT, EF¥E—, T/E7,
MRS S L, ThLOABFICEVTHE, ESS NAZY, TITFOYNRF 0L THL,

D HO%E FHECKERIEIC ST A REEERESS, FEHEEICBVWTESEINE SV, TO LDk

Bkt LT, KR, BHE, E3l, 7 FHEL HRRBEILDO—2ThHbH, THITFAMILER, EHAF



64

s s HAERREELCELR, FV—vE AL TER
HHEERILCRESNDY, Thiddhsr—F, 2A—
7, V7 FUVv ORI AVWENAD, K%
BELTZU—AF—AF{ ST ORI T 5,
Baroudi & Collins {i L-/8 /v S /8 ORECIEI O E
DILEEE LEER, b Streptococcus  thermophilus,
Lactobacillus acidophilus, Leuconostoc lactis, Kluyve-
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BEEI B L CRELT > FER, 4EES Lac-
tococeus lactis subsp. lactis, 2 B#EDS Leuconostoc mesen-
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Lol CO3IEETIHESOBICH 4 RBM L U4
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BELI, SHAVHOABEOEERI2EIEEL S
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Table 1 Taxonomic assay on physiological characteristics for lactic acid bacteria isolated from Laban in Yemen

Group? A B C D E F G H 1
No. of strains 2 1 10 5 22 8 10 1 1
Cell shape : Coccei Cocci Cocct Cocci Cocel Cocci Cocci Coci Cocci
Gram staining + + 1 + + + + + +
Color change of litmus milk Red Red R/B R/B Red Red Red Blue Blue
Reduction of litmus® - - + + 2+ - + + +
Dextram formation’ + + + + - - - 2+ -
Ammonia from arginine’ + - + - - + + + +
Gas from glucose’ - - - - - - - + +
Whey off + + + + + + + + +
Catalase - - - - - - - — -
Growth at 15C + + + + + + + + +
37C + + + + + + + + +
45°C - - - - - - - - -
Growth at pH 4.6 - - - - - - - - -
pHO.2 + - - - - - - + +
Growth in 4% NaCl + + + + + + + + +

1) The strains were grouped by the agreement following 4 characteristics (¥): reduction of litmus, dextram formation, ammonta from

arginine and gas from glucose

Symbols: + & 2+, Positive; £, Weak positive; —, Negative; R/B, Red and/or Blue
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Table 2 Taxonomic assay on acid production from sugar for lactic acid bacteria isolated from Laban in Yemen
Group! A B c-1 D-1 D-2 E F G H 1 c-2

No. of strains 2 1 # 1 4 22 8 10 1 1 3
Acid from:

N-Acetyl glucosamine + - + + + - - + + + 3
Amygdalin s = + = - - - - — — I
L-Arabinose —- - — + - - = = e o= =
Arbutin + - + + + + + + = + R
Cellobiose & + + = 2 + + + - - +
Esculin = - - - - - - - = = +
D-Fructose - + + + + - + 4 + + +
Galactose + % + & + + + + + + +
f-Gentiobiose + - + - + + il 2. = = +
Gluconate + - - + - - = = . s + 4
D-Glucose + + & + + + + + + + +
Lactose * + + + i + -+ + + + -
Maltose + - - - + + + - - - +
Mannitol + - + - - = = = = = 3
D-Mannose + + *+ i + + + + + - +
Melibiose - + - - - - - - = + -
Methadone + & = - + + + + = - =
a—Methyl D-glucoside = — - + - = = = — + .
D-Raffinose + - + - £= = - = = =
Ribose + 4 + 7= + + + + = - +
Salicin B - + + + + kS + - i +
Sucrose + + - + — = - — 4 B, _
Trehalose + - + + + & 4+ L - 4 &
D-Turanose = + - + - = - - Je — -
D-xylose + + - + - - — = = + =
Identification? Lcl Lel Lel Lem Lel Ecl Lel Lcl Lel Lem Lc2

Symbols: +, Positive; —, Negative

U The strains were regrouped by the same physiological characteristics of acid production from sugars
2 The identified genus: Lel, Lactococcus lactis subsp. lactis@D; Lem, Leuconostoc mesenteroides subsp. mesenteroides; Lel, Leuconostoc
lactis; L2, Lactococeus lactis subsp. lactis@) identified by DNA-DNA hybridization method

Lactococcus Jactis subsp. lactis @ : 5%

Leuconostoe mesenteroides subsp, mesenteroides : 5%

Leuconostoc lactis: 2%

Lactococcus lactis subsp.  lactis @) : 88%

Fig. 1 The microflora of lactic acid bacteria isolated
from Laban in Yemen
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Table 3 Taxonomic assay on morphological characteristics for yeasts isolated from Laban in Yemen
Ascospore
Strain Shepe Size am) R——— Slide culture (s,
1A Oval {4~5) x (6~T) — — Pseudomycelium Candida
8A Oval (4~5) x (6~T7) — — Pseudomycelium
1D Oval (4~5) x (6~T7) — — Pseudomycelium
2C Oval (4~5) x (6~7) — — Pseudomycelium
4D Qval (4~5) x (6~7) — — Pseudomycelium
4E Oval (4~5) X (6~7) — — Pseudomycelium
2D Round 3~5 — — —
4B Round 3~4 — — —
1B Round 5~7 Round 1~3 — Saccharomyces
1c Round 5~7 Round 1~3 —
2B QOval (5~T7) x (7T~9) Round 1~3 —
2E Round 5~6 Round 1~4 —
4C Oval {4~5) x (7~9) Round 1~2 —
3A Round 5~7 Round 1~4 —
3D Qval {4~5) x {9~10} Round 1~3 —
3B Oval {4~5) x (7~9) Round 1~2 — Zygosaccharomyces
44 Cylindrical (6~8) x {156~17) — — Mycerium with septa  Trichosporon
BA Cylindrical (5~6) x (12~13) — — Mycerium with septa
5B Cylindrical (5~6) x (12~14) — — Mycerium with septa
5C Cylindrical (5~7) x (16~17)} — — Mycerium with septa
6A Cylindrical (5~7) x (16~17) — — Mpycerium with septa
7A Cylindrical (5~86) % (12~13) — — Mycerium with septa
7B Cylindrical (5~6) x (12~13) — — Mycerinm with septa
8B Cylindrical (5~B) x (14~16) — — Mycerium with septa

s bRIES N/, ThHDOERE, Kurtzman 2 Fell
itk%s THE YEASTS, A TAXONOMIC STUDY
(Fourth Edition}1 D5 ICFES &, C. kefyr & C. psew
dotropicalis vt Kluyveromyces marxianus \Z 5y B & .,
Tric. sericewm (3 Dipodascus ovetensis OB A D, A
TAVEZ S VOBRERZAIBETHECEE,
BB EIL Tric. sericenm D345, S. cerevisine D21%
BIUC kefir D21%CTHY, COIHBETLHEDTS
Y& i, TOhIL S pastorianus D5 8%, C. versali-
lis A 8%, C. pseudotropicalis 7 4 % 35 X UF Zygosacch.
microellipsoides AR OWER TH - 7= (H 2),

3.3. EEOL£EMNMEGLUTY / —LEEY
SNV TCBBLERETES C kefyr (8A) & Tric
sericenm (BA), B LU S. pastorianus (3A) OBk
ARE—H—% 0% BRILHIEHA C30°CT, 48FFEHEE
Ak, ERRBROH PH6.6, HMEMENLZY 2L,
8A {32 HEIZ pH 5.8, WEEARE0.22% & ix» 7o BITIE
—EEELHRTRLAH, SABIU3ATIES R
FEALEREY, FAhOOMBERTHEAI—FD
ERERES o7 (R3), 10%ETHIEHL T8
FOB—EHEEERL/BE, 8A ¥ C. pseudotropicalis

D2F@ETLY /N REESTEDLH, £OITF
J—VEEZIEIZ11% $1.3% TH - 7=, S. cerevisiae
i1, 10X BOBRBELC B 28 —HHhoEE Tl X
J = RS b indp o o, 10%EITTHAEAIC 4
DT NaA—ZEHEMTHELTRDOLE / — Nk HEE
L7ce EA10%ETCHIGH T S. cerevisiae & Le.  lactis
subsp. lactis@D (L1) O\BEAF —F —%#30°CT4805H
HER U7oks R, MEOIZ /- REESRD bhi,

3.4, FLEEHOEEN— FOEM BT

L1 &, Lc lactis subsp. lactis@ (1.2), Leuc. mesen-
teroides subsp. mesenteroides (L3), ¥ JUF Leuc. lactis
(L4) OB—EkA 7 —2—%10% BB TREL
7o E, IEREIARED 5~10 % 108 cfu/ml s 5 24K3R0 ¢
1~2x 108 cfu/mlicHmL, FO#H5 BT CiEiF—
TEORERFR L7, pHIZAT— MEOH6.6/,LEHL,
5 BEciz L1, L2, L33 kU L4 DIRIZ4.7, 5.6, 5.633 %
U6.0k 7o 7o, THEREILERFHAEOWN0.1% » )
L, 5 B L1 i30.6%, fiho 3 BAENL0.24~0.33
Brirot, LIOZHBIFRIKA-FEBEL, 20
J— Fo¥E:E G 18.9 Pa, G™ 6.7 Pa, G*: 20.0Pa
BEUtan §: 0.35CH - 7=,
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Table 4 Taxonomic assay on physiological characteristics for yeasts isolated from Laban in Yemen

Strain Sugar

Potassium Identification

No.

Glucose  Galactose  Maltose Sucrose Lactose

Raffinose  Arbutin nitrate

1A
8A
1D
2C
4D

+

+

- - C. kefyr

4E

F 4 4

- - C. psendotropicalis

2D
4B

- - C. versatilis

1B
1C
2B
2E
4C

- - S. cerevisiae

3A
3D

S I T g

- - S. pastorianus

+lEx=|s+++= |+ T+

3B

+ |+ £ =+ x| F|F|+++++

- - Z. microellipsoides

4A
S5A
5B
5C
6A
TA
B
3B

++ +F ++ HlF|FF|FFFEFFE|FF|FFFFFF
+ o+ kR FEE A+ FFEIFE] R+

+
+
|
!

-~ - Tric. serfceum

Symbols: 4, Positive for fermentation and assimilation; +, Positive for assimilation; —, Negative

Zygosaccharomytes microellipsoides (4.2%3

Candida pscudotropicalis  (4.2%)
Candida versatilis  (8.3%)

Ssccharomyces pastorianus  (8.3%)

Saccharomyees cerevisize  (20.8%)

Canlida kefvr  (20.8%)

Trichasporon sericeum
| (33.3%)
~
0 10 20 30 40

Distribution (%)

Fig. 2 The microflora of yeasts isalated from Laban in
Yemen
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Fig. 3 The chages of titratable acidity and pH in single

yeast strain culturte which incubated at 30°C, for
1~5 days in 10% reconstituted skimmilk
——, Candida kefyr, —2—, Trichosporon serice-
um; ——, Saccharomyces pastorianus
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Table 6 The evaluated rheorogical and flavor characteristics of the curds by mixed cultures which lactic acid bacteria and/or
yeasts were inoculated in 10% reconstituted skimmilk, and were incubated at 30°C, for 3~5 days

Curd Lactic acid bacteria?  Yeast® Dags? Rheology Flavor test¥ Total
No. 11 L2 L3 L4 5A 8A G G G* Tané Oder Acidity Taste ©valuation
LM1 + + - - = - 3 11.2 4.2 120 037 28 2.2 2.2 2.6
4 7.8 3.9 9.1 (.36 2.0 24 1.9 2.3
5 18.9 6.9 201 036 2.8 3.2 3.2 2.5
LM2 + - + - - - 3 4.2 1.5 4.6 0.48 3.2 1.8 2.4 2.6
4 8.4 31 90 035 26 1.8 2.3 2.5
5 15.2 5.7 16.2 0.38 3.2 2.3 2.8 3.0
LM3 + - - + - - 3 8.6 3.2 9.2 0.37 3.2 1.8 2.4 2.7
4 11.7 4.4 12.5 0.38 2.6 2.2 2.4 2.8
5 16.9 7.1 184 044 32 2.7 3.1 31
LMA + + + + - - 3 11.6 4.2 12.4 0.36 27 2.3 24 2.4
4 13.9 4.8 147 035 2.3 2.4 24 2.4
5 10.1 3.9 10.8 0.40 2.7 29 2.4 2.6
LYM: + - + + + - 3 5.3 1.9 5.7 037 27 2.2 2.6 25
4 229 7.2 24.0 0.32 2.9 2.5 2.8 2.7
5 165.4 56.4 175.0 034 2.8 2.4 2.7 2.8
LYM2Z + + - + + - 3 22.4 7.1 235 032 2.7 2.3 2.7 2.6
4 57.6 21.7 61.5 0.38 3.0 2.8 2.8 3.0
5 3749 120.7 3936 032 27 2.2 2.6 2.6
LYM3 + + + + - + 3 11.7 3.6 12.2 0.29 2.8 2.4 24 2.6
4 42.8 13.8 45.0 0.32 29 2.8 2.6 2.8
5 182.6 58.6 191.8 032 2.6 2.4 2.5 2.6
Lym4a + + + + + - 3 20.0 7.0 21.2 035 2.7 2.3 2.6 2.4
4 299 9.4 314 0.32 2.6 2.6 2.5 2.6
5 1975 64.8 207.6 0.33 2.5 2.3 2.3 2.6
Symbols: +, Used strains in mixed culture; —, Not used

0 L1, Lactococcus lactis subsp. lactis(D; 1.2, Lactococcus lactis subsp. lactis(D; L3, Leuconostoc mesenteroides subsp. mesenteroides; L4,

Lenconostoc lactis. 2 BA, Trichosporon sericeum; 84, Candida kefyr. 3 Incubation periods at 30°C in reconstituted skim milk. 4 Tast-
ing value used here: Point 4, Excellent; Point 3, Desirable; Point 2, Disagreeable; and Point 1, Lowest

FARL o —FCid, 2 COMLEbE TREIARIC
H—FhEgEsni. L, L22EHREAX—2—D
Jr—F ORI 3 Atk G 9.9~12.8 Pa, G 4.1~5.1
Pa, G*111.3~138Pa L /<, L3ZaURARAT —
F—DJ— F OREEEE L ZoHAARD b/, ¥
PEELBEP LS BRICAT T, GG, GFEHIHE
MERLA, LHL, tandid&TDH— F TO.36~
0442700, HiBEOLEIBHEVELL LW LB
Hhhic,

BHEFHEO A7, &EHKARHOREAN —
B-CHRBLAH—FOHHE, B—HEAZ—F—iCk
LA—FEDEL R5EAAED LN, FD, R &
UR&FHtiomEBR, L, 4ZSHRERAY—F—%
BRLAH-FOFMESRDE, KWTLIZEFLA
F—H—OBa LY, L1, L2 A TiIIFHMEHE &
SHEMICH » oo H— FOWGEMEEILE & LTLLICK
FLTWSS, BWSROFHELILL L2 2 §UEEAZ —

F—il KBH—FOFELEHE, L3 ZSTHOBES
ZHEMAERL,

3.5. BET - OkE L EHEE

RAIES S viL, BREIEBEOLLZR—REL, L2,
13,14, BLUBELA SBADGEEYAVWTRIFL
Too BATES SV OABER, BEREBREOL1~2.6
X 107 cfu/ml A» 5538 1 H4Ri2115.2~9.2 x 108 cfu/ml
ML, FOHIT—E Lo T, BREILIEEENARE
D5.1~8.6x10¢cfu/miA 5 8A 1 HEBIL, 5AL2
BEIC 1~3.6 X 108 cfu/ml icmL, #DE—E L
DB ETR LI, pH BEFEEERFO6.6 HERL, 5
HREOEBTIARKRSHEBEAREL A LYM4 A
pHAA2Z TR LEL -, HEBEIERMBKRED
0.11% 2 6EIHL, 5 BRIKIZ055%BEICR D, AMF
SHAVOBECFRIZIZLL FERBESELTWAT L
BREhi (J4),.
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pH Titratable acidity (%)
7.0 0.6
6.5 [—& =2 105

6.0 AN A::::::jV’ 0.4
5.5 Tﬁ%é;tb\ 0.3
i B~
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4.0 : . ‘ L . 0
Viable cell count (log ¢fu/ml)
9.0
.4 A 'S —ah

8.0
7.0 ‘//

6.0 -//)E;;ZZEEZZ;L_
5.0

4.0

0 1 2 3 4 5 (Days)
Incubation period
Fig. 4 The changes of pH, titratable acidity, and viable
cell counts of lactic acid bacteria and yeasts in
10% reconstituted skimmilk incubated at 30°C,
for 1~5 days
Symbols: LYM3 (—&—, pH; —@—, titratable acid-
ity; ——, viable cell count of 4 strains of lactic
acid bacteria; —@—, C. kefyr); LYM4 {—4—, pH;
—l—, titratable acidity; —4p—, viable cell count
of 4 strains of lactic acid bacteria; —Jl—, Tric.
sericeum)

Az v, 270828 TEEIHEK
A—FEHHE LI, 3 BHOH—F TRbE VR
LYM2 @ G":22.4 Pa, G": 7.1 Pa, G*: 23.5 Pa, tan §: 0.32
THD, LYML KA /= (385), &:0— F O
EEFESAK E 4 AR TR A EEiTEd - b, B
%5 AROH— K TidG’: 165~374 Pa , G": 56~120
Pa, G*: 175~393 Pat 70, H— FOREEEEL L
ERTSHEmER LI, LdLtandid 0.32~0.34CiE
EELDORECHER L TED, WEOERITIZEA L
LT LA Shi (B5),

RIEZ N VOBEETFHOBRCIE, BD, EIR, Kb
LURBETHRL 4 PRICEVWADTHAE LR, 5 AEKC
BE L e BEBARED LR (D), REFFA A VICE
AR, I8/ —IRERTI BANREETNELE
DOFEIHE D, BREBATETIL A #ETL b DDH
B8 < e o . BRUR 2 IROFEMANE - D DI RE G FHE A
Bl 5EABED, T3PS ELVWESAF —
& —ORAFET A OFHE SR EICE < 2 5 ERARD
Bz, BR&RREOFHIEE A7 — F OMM: & ORIFRA K
ENEEZ BN,

RIS A B - RFES /S v DIEE 4 HEBIC
B AHE, Y, AR B, KB IUBRATHTC R
TEHEERFHHOAITREGRE L, BAEVADT

G', G", G* (Pa)

HE51%E

250 - 0.5
200 L 0.4

©

e

150 L 03 8
100 - 0.2
50 - 0.1

0 1 : 0

3 4 5 (days)

[ncubation pericd

Fig. 5 The changes of rheological characteristics on the

Laban for trial mamufacture in 10% reconstitut-
ed skimmilk which was inoculated the mixed cul-
ture of LYM6 (Lc. factis subsp. lactis(D), Lc. lac-
tis subsp. lactis(@), Leuc. lactis and C. kefyr), and
incubated at 30°C, for 3~5 days

Externals

Tatal
evaluation Odor
Tasle Texture

Acidity

Fig. 8 The highest tasting values on the Laban far trial

manufacture incubated at 30°C, for 4 days in 10
% reconstituted skimmilk which was inoculated
into all sort of mixed cultures {4 strains of lactic
acid bacteria and 2 strains of yeasts were used)
—4—, LYMA: mixed culture of Lc. lactis subsp.
{actis(D (L1), Le. lactis subsp. factis@ (L2),
Leuc. mesenteroides subsp. mesenteroides
(L3), Leuc. lactis (LAY, C. kefyr (BA)} and
Trichosporon sericeum (5A) ); —l—, LYM2:
mixed culture of L1, L2, L4 and 8A; —k—, LYMB5:
mixed culture of L1. L2, 1.4, BA and 8A

‘9

q



ae

H#2E

THAHNARE LB 2HBORBEA Y —F — %1
FELICDOT, WHLYM2 Th- i,

4. E =E

FRRICEDATAVES NN VOHBE L LT, L
lactis subsp. lactis(D, Le¢. lactis subsp. lactis(), Leuc.
mesenteroides subsp. mesenteroides $5 LU Leuc. lactis @
EIEEL NV —THBFEESH, TBERE Tr
sericeum, S. cevevisiae, C. kefyr, S. pastorianus, C. versali-
lis, C. pseudotropicalis ¥ XU Zygosacch. microellipsoides
OABTHEARES N, —F, WA/ VvES/Y
CIRPLEEED Str. thermophilus, Lb. acidophilus}s kT
Leuc. lactis O 3@, B8 Kl fragilis s LU S.
cerevisiae O 2 WREDBHE SN THBET, Thb DR
B, ALAVELEVIN/VEDS /O BEEECE
FLEL 2R ohd, BEEHORMEL v T
Einh, BUALAEE CAEEXhBS /A VORCHE
WHBOENBRE N EBBED R, EAHEHD
EEIC X DIBESRBEIPONCREDZDT, 405
ITTE TR & 1 — F ORGP & OE
KRERBVHEHLLDEEEIN, TOMOERY
I EHAREAOMAEYEE T, BYELrOa—4Y
ZHHFEO 7 4 —OFHEEEIL Lo brevis, Lb. kefir,
Lb. acidophilus, Leuc. mesenteroides subsp. mesenteroides,
Leuc. cremoris, Le. lactis subsp. lactis, Str. thermophilus
7AIA S RWw/2&i, BERHL S delbrueckii, S. cerevisine,
Tornlopsis kefyr, Tor. holmii, C. pseudotropicalis v ¥ T
WEhTwbH, Fhe—HPRT VT OEFIHEORE
T, ARTEA,LLHEIND 7 — 3 ADIEET L.
delbrueckii subsp. bulgaricus, Lb. acidophilus 73 ¥ C, B
B Klwyw. lactis e E D5 2 ¢+ — ARBRRBH LN T
WAW, ThbEETEE, ATAVESAVOR
B —3I AL T T WCHEPEBEEDLN
Do EleLF A YT OEFHIREIL LIV T il EER
HEEE & LU C Le.  lactis subsp. lactis B EES T
N3, AT C kefyr LERRIZT. &/ —HREERTD C
psendotropicalis 12, HAROFEEIE S, G D S lactis, Tor.
versatilis, Tor. spherica 7x ¥ b F SITHEEE TV 518,

VIS VEDZ ALYy S —vieEh
TN, S cerevisive PEELZVWBERIY /—%
EELEZWE, TE2FT7IVFE FOAXTRSE Ky
fragilis itk » TERENTWA D LDH 6, BERHHE
BB S L T A LB E NS, FRIZENTA
IAVESINVO S, cerevisiae 12, AP CE—EEEOL
TR/ —NEEETHThs o, LBEEORE
BEHiCIoy /) - REBAERINE, S
chavomyces Bz AN O — A H 57 b — AOFKET T
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JH5 7 F—ARBIRMNCERTADOT, DS

. cevevisiae (IFLFEEOER L Ao H S5 7 b— A% EICFIH

L, BRBRIZ—EDOREEHL L TWELEEL LN
7oo [FBRIC Tvic. sericewm, S. pastorianus V357 F—
AEA AL, B—EROACRASHTEERSED
Lo oo, FLEER & O L - TEER, #v/
NGB HlEs, S5 OROBBICESE LT
HEEIOLN, EREVILECRBTFAI—FAV A
T S, cerevisiae DEEREBEOS0% LD TH VY,
FAEE L ORAMEHEAKR RN S,

Lc. lackis subsp. lactisQQ%FR—A L F LR IEZ/3vD
BEESEMML, Leuc lactis 3L b DOHBELEP 27,
Leuc. mesenteroides subsp. mesenteroides 7v&Eh o b
B — FOREEENMEL e b, BEEFRM A T8 5 EHm A3
Hohic, ELRAMFES VKT /- IVREENDB S
C hefyrexhad b, BY, BELEORNAS < &
- 1=, BEOTEL Tric. sericenm WS ENEHHE
ofze AES A VOBRICIESRERL, BERESR
B4, ¥EEOFWA-FE22< 25EPEDHLH
oo MRENTHWB1DDFF 2 FNA—T N O
B G 129.7 Pa, G™ 40.2Pa, G*: 135.8 P4, tan &
0.31THh - 7o, RIFS /N VOERERHGILEE 4 BRIk
b orch, BESBHOAN-TFORBEIZOW
Wy Faoa—7 L rRBRETHRELNRBICEL
TEYD, H—FOREEA B2 5 & EREF
MAEL 5 Z LARE I, RIEF/5V T, Bl
PEADREAF—F —OFEH— FOMEEILE < K-
7o, FRFICEA SN DABEORERSE k5L
A— PRk SH <, BEFEMLR < 25\ 3580
bhiz, Lo TSAVIEEEh 5T, AEEE
DI K- Th— FOREE S LURKROME, L7
VT BOG R YRS L TwA C LSRRI S,

FIAVERZICANTRL, RIL—%28ERL TELGN
B IN—F R AL TFOF T3 — (Labaneh) TIE S
cerevisiae IEFIC S L, Tric. brassicae, Crypilococcus
curvatus, Kluyy, marvianus MBS BRI TH DD, T
fBIZ Geotrichum, Debaryomyces, Candida, Pichia Bz ¥
BEENTEY, 57RO shelf-ife #5875 KM
OREICES Z ARHEh Cn %Y, EHlE A7
FlcBWTh, AEZEIEEOR - S corevisiae 7 KL
 DOEFTHANTELBREROTERDRE 2 BN 5,

5 E O

AT AVTH Y ERb Y VO THEE X h A EHN
BRFEREA 5 /3y (Laban) OAEHE B LUEBOER
AN, 7NV OAERIZFH6.4x 108 cfu/ml TH
o 7ne THEL-ILEAEEITO0E MR, BRHI24AWBTH -
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7o

S SAVROHBREEEN 2RIEEL SN —-T s
Hah, BESEN L L T Laclococeus lactis subsp. lactis
OH88Y% w58, Okt Le lactis subsp. lactis@75 5
% , Leuconostoc mesenteroides subsp. mesenteroides 75 5%
B X O Lene. lactis 2% OB TH - 7o Le lactis
subsp. lactisiL, BEBEEYRD L. lactis subsp. lactis(D
LEEEHOBORE S LTRSS RE - ThiedDT
K4 L THELI,

FEBEBR4BETHECOHSh, FELEE
v3 Trichosporon sericeum ¢ 34 % ,  Saccharomyces cere-
visige D219 15 1. U Candida kefyr H21% TH D, £O
filid S. pastorianus 7 8%, C. versatilis 78 8%, C. pseu-
dotropicalis 5 4 % I X UF Zygosaccharomyces microellip-
sotdes 75 4% DR TH - Iq

SINVRIZEENS S cerevisiae 1L, FLbCE—EK
DR THEHIF /—IREEETLRb oo, ABEED
HEL K> TLR /= WERELIDT, F/5V/DRK
RIS L Twa T EAEE SN,

SNV LTHLAH BT BB LR 2EERYH
W, 10 ETEEZI T30°C, 5 BFOB&EEYT
W, FAVERFLA, B4 BRICH—F O
(G, G"BLUGY) idHmL, BFRESREER TS
LHBDH LN,

E

EFELTIICHLD, FERBRBICE T2 wicTE
AT AV AEKBEXAEEOLAERKLD £K TE2EEAR
HEFK, FEHRER, BHMARY v 7D AbdulReh-
man Thabet AlFaqueh &, YATA FS~ULEEH A FD
Rassam Abdulazack B, Hashed Hamoud Hamza i
BB LET, $A55voEERIcSWTEERTH
W WATIE RS A B ER RS ERg
cLET,
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