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Abstract: A yeast strain with proteolytic activity was screened from traditional fermented milk from Xinjiang and its proteolytic activity
and in vitro free radical scavenging activity determined before combination with the commercial yogurt starter (Lactobacillus delbrueckii subsp.
bulgaricus. CICC6047 and Streptococcus thermophilus CICC6038) for study of the starter activity, proteolysis, texture change, acidification
ability, and in vitro free radical scavenging activity during fermentation and cold storage. The results showed the highest proteolytic activity for
strain 0807-39, which had a significantly higher leucine content than other strains at 0.34 mg/mL (P<0.05), with free radical scavenging rates of
68.13% and 74.24% obtained for ABTS and DPPH, respectively. Strain 0807-39, which was not associated with any harmful biogenic amines,
was found sensitive to antibiotic resistance and did not show hemolysis, indicating that the strain is safe. Identification by 26S rDNA sequencing
indicated the strain as K. marxianus, and it was found to promote the number of live lactic acid bacteria and increase the hydrolysis of milk
protein during fermentation. During cold storage, K. marxianus DPUL-F15 significantly promoted the degradation of a-casein and p-casein in
fermented milk (P<0.05), which decreased by 0.24 mg/mL and 1.23 mg/mL respectively. The content of free amino acids in the fermented milk
increased by 0.1 mg/mL. The post-acidification of fermented milk was accelerated, with acidity reaching 120.56 T “after 21 days in storage, and
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the highest scavenging activities of 68.87% and 71.1% were observed for ABTS and DPPH free radicals, respectively, after 14 days in cold

storage. The strain was also found to influence the texture characteristics. The results indicate that K. marxianus DPUL-F15 has the potential to

be used as an auxiliary starter that can improve proteolysis in fermented milk.
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Table 1 Antioxidant activity and proteolyticactivity of fermented milk by yeast

[z N AAWERAREN  ABTS A SREARENN  DPPH g e iiAR®/%  FRBAZRE/(mg/mL)
0807-50 23.1740.29% 65.2141.64° 58.181.10" 0.2540,03"
0807-39 42.2630.43% 68.1341.96™ 74.240 67 0.3420.09*

27-65 32.6942.04°% 48.0740.31% 62.2140.59° 0.1420.012%

27-78 47.0430.65° 61.8741.28° 53.994.11° 0.200.09°

30-4 31.6321.81" 63.8942.60™ 74.050.33% 0.2940.03™
0803-98 11.7241.33° 47.974.09% 53.6540.42° 0.1240.05%
0807-6 23.794.10% 51.9444.93" 46.2240.88" 0.1040.01¢"
0811-9 45.7023.16° 42,714 .24° 56.32:41.43% 0.1840.04c*
0807-37 33.4542 97" 40.5642.66" 48.6240.94" 0.3140.08"
0807-12 38.954.45%* 46.4442 84% 45.18+.429 0.2820.12™
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Table 2 Antibiotic sensitivity of yeast 0807-39
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Fig.1 Hemolytic activity of listeria monocytogenes (positive
control), LGG (negative control) and yeast strains 0807-39
grown on Columbia broth medium containing 5% sheep blood
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Fig.3 Bacterial colony changes during fermentation
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RIEIFEA, 3 FAN R ER (00 B 508 3G e . R
REREA, SR BRE T B BRI R AT
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Sameh 5121 31 L v b g AR RE S XPL-1 252 E R
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TREMEE. Bl BRAE, BECGE T SIS
. Sl REEIA L, BRI R R T
KT 3 h AT RS ASE IR 5 SR ks . 1X
PG TR T E TR R A R BRI
WEEIRAR AR PSR, 25 R, FRind ve 8
SOEYEREREEE, N LACE LR A B ARTE 1, X A

FERIPRZ [ IAE EAE F LA S 6 B R PRI
R 4 SR T AR EER R REALLE A S FE AN
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BRI R A0 R B A FEREE 1NN, (R T LR
BRI G B AR T BT R 0, (L R A v T R b

(10° CFUImML) . Al figrh T AR 76 R B fE el T8
FEPNIT IR 5 JR A FLIR B AN B E AR AR K B A
T, T K. marxianus 7] DURI A AUBERE ARG AR, 8.
SET LR AR, A TP A T IRk
AP, X I LR TR T B R LA (T o

FH 5 AN, Wi RES, PR ORI AR

FRE NI, (HREMA AR E ST IR E KA

(P<<0.05), FERFA K. marxianus ZEMKIR F55R
ATDAHATARHY, IR IS, A PR TR P
REAMIREE 451, HroE CO,, flRIBERL T R %
AR AR R A RIS, I EA—E &K
AP, [N T A A T RIA B IR B B0
RN T ERITEAE, R TR I
Sameh 2512k 1 5 v KL v I R ST FLIR T R
GIE, KIEFALEA BRI 30.56, mIARE
R TR 2 A TR AE PR ARE . B B TR A= 1)
B LA m Y.
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Table 4 Bacterial colony changes during cold storage

B Ak K B & AL BEEE T B Be K N R WAL
BRI kR AR BT ERGIRE] AR ZIATE DN LY

(10°CFU/mL)  (10°CFU/mL) (10°CFU/mL)  (10°CFU/mL) (10°CFU/mL)

1 29845.00% 23543.20°% 295:+11.20° 17845.50% 12046.50"

7 26546.20° 21040.50" 280412.20° 15346.40" 1568.50°

14 10144.80° 15346.20° 167+10.50° 145:4.50° 17343.70°

21 65+2.50" 54.545.40" 564.20" 46.543.20° 18545.40°

7% 5 0MEAIE A BEFL AT
Table 5 Changes of texture of fermented milk during cold storage
AR Y Fhilg Fhi4lg =H 8% JE./(g.5ec)

R gEe kIl R A R SR AR BB HEeA il BkKEEIl  AReKIl HaK R
1 130.34#355" 91.4246.07%® 219414430 157.3326.38%%  67.94:H.17%" 48.7143.68°  90.6844.21** 61.12146.28%°
7 13045.03% 1054648  219.1642.49"" 179.144532%®  5979043.65° 49.5843.84  79.1345.86™ 62.143.44%
14 1174405 96.87+10.23%%  167.7147.94"™ 161.947.01"  40.6442.89® 46224270  5648.92F 64.4947.13%
21 105.2636.33" 92964896  172.4742.17" 156.38410.43"®  42.124585"" 43884255  62.4144.53 55114568

E: RRNBFHATEANEFRE, FRAEFHATAREZFEE (P<0.05).

25 K. marxianusDPUL-F15 xt % 9 % 3t

& Ak BARAIE
LI TR AT o BT IR TBCA) B 1 il T LR 2 1 i

76

A/ INKUA R R . AE e B R, et I e Ui
SR VAL AR . I da R, HEORE
LR M R LA R B R e B 2 L 1) 25 38 S 4
s, RESSRET, BRABAN SRR EEE
ET RN REESRBEA (P<<0.05), KREEA S=E R
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GEEE 052 mg/mL, TR AL SER S =N
0.46 mg/mL. XFEFCATE RIS REF, FLERH R
Hi KSR AKBERA, ©F A TUKECA /N T
ME IR S AEYEEZ RS B—J7 T, BAE
P I v P ) T R T 5 LR TR A ELVE R 3 1
HEAKERSE, RBEALNT D=4 56 2 12 2K DA
L 2 K0, AR Fe R, Dyl G iRt SP-1 5
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