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Abstract: To address the limitations of traditional fermented dairy products in terms of flavor, nutrition and functional
properties, this study introduces Limosilactobacillus fermentum FOSU YHDI19 in synergy with a traditional starter culture.
The effects of different inoculation concentrations (10°~10° CFU/mL) on the quality of yogurt were systematically investi-
gated. The fermentation process (including dynamic changes in pH, titratable acidity, water-holding capacity, and viable
cell count) and storage stability were monitored, along with key indicators such as sensory properties, microstructure, and
volatile flavor compounds after product maturation. The results demonstrated that the addition of FOSU YHDI19 signifi-
cantly enhanced fermentation performance, accelerating the acidification process (with the pH decreasing to 4.44 within
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10 hours). It also effectively improved the texture characteristics of the yogurt by appropriately reducing hardness and elas-

ticity, resulting in a denser and smoother mouthfeel. When the inoculation amount was 10" CFU/mL, the fermented dairy

product exhibited the best overall quality, outperforming the traditional starter culture. Specifically, its water holding

capacity reached 94.1%+0.02%, with titratable acidity of 41.2+1.0 °T. Microstructural observation revealed a denser and

more uniform protein gel network. Meanwhile, its overall sensory score (106.3+4.83) was higher than that of all other treat-

ment groups. GC-MS analysis revealed an increase in the relative content of acids, alcohols, and ketones, imparting a richer

fruity and cheesy aroma to the product. Furthermore, after 28 days of storage at 4 °C, the viable bacterial count remained

above 10° CFU/mL, and all quality parameters remained stable. This study could provides both theoretical foundations and

technical parameters for developing premium yogurt products with enhanced organoleptic properties and probiotic benefits.
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Table 1 Experimental group design
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MY11 1x10’ - 1x107
LF19 1x10 1x10° -
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HF19 1x10’ 1x10° -

AR A ¥ S 18

1.2.3  REEZLR B N ERALPE B

1.2.3.1 VBN E  AEREEEHMIF 0. 2. 4. 6. 8.
10 h 43 SIHURE, L7850 PR35 1R 515, R 0.1 mL
RSN 0.9 mL JoiE A B ER K b, BEATARR BER RS .
SRR BRI AT A2, B BEBA BE B 100 pl B
AT T MRS BUIEFAR, 37 °C 1557 48 h )&, BEFFE
VERCH 30~300 CFU B9 AR 71141
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Table 2 Sensory scoring criteria for yogurt
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Table 3 Changes in the number of viable bacteria during the fermentation period

A (h) T R (x10° CFU/mL)
DLl
ck HF19 MF19 LF19 MY11

0 45.00+5.00*° 42.50+4.50" 2.15+0.05" 0.09+0.02 2.75%0.05"
2 70.00£10.00"° 54.50+5.50% 2.10+0.00% 0.06=0.01% 2.45+0.15%
4 105.00+15.00% 315.00+15.00% 5.100.80% 0.33=0.04™ 2.50+0.00
6 20.00£0.00% 430.00+30.00%° 8.75+0.35% 0.08+0.06™ 0.40+0.20™
8 11.00+0.00" 4.00+1.00% 1.75%0.65 0.660.03> 1.15£0.55%
10 0.59+0.00% 7.00+1.00% 1.05+0.25™ 0.69+0.04% 1.100.10%

TE: ARIKE SRR ) BA B2 5, P<0.05; AF/NG FRHMURA N EA W X R, P<0.05,

SEARFEAR, BLERE A P 5 BB E R E AN D e AR

N 3 Fios, AR AL ERLE f 3G 3 sh AR b S F R

ES ., ck 41, HF19 4R MF19 4 UG B3 S 80
SeTh i IE AT aS, Hidp HF19 4048 & lEP i) (4~6 h)
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Fig.1

Changes in pH (A), titratable acidity (B), and water-holding capacity (C) of the yogurt during the fermentation period
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Fig.2 Scanning electron micrographs of yogurt
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Fig.3 Texture properties of yogurt
T AFVNE FREFRIR A B HA &2 5+, P<0.05,
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Table 4 Volatile flavor compounds in yogurt

. AHXT & (%)
T E AR
ck HF19 MF19 LF19 MY11
1 5-THIE I3 K TR 1.60 ND ND ND ND
2 T 0.89 0.69 1.10 0.48 2.00
3 CR 430 2.60 3.30 1.80 10.40
4 R 2.50 1.20 1.40 0.76 3.40
5 N-FRE-L- P 2R 28.00 ND ND ND ND
6 KR ND 6.30 2.90 0.39 3.40
7 HENIR ND 0.28 ND ND ND
8 SR ND 0.14 ND 0.13 ND
9 2R ND ND 0.09 0.06 ND
10 2-HIE O R ND ND 0.06 ND ND
11 SN ND ND 0.06 ND ND
12 TENR ND ND 1.40 0.76 0.20
13 2,3- G IR I-5- N TR ND ND ND 0.10 ND
14 2-HAAHR ND ND ND 0.11 ND
it 37.29 14.31 10.31 4.59 19.40
S
15 LI 2.50 14.00 0.76 0.23 1.50
16 1- 3G 1.20 0.24 0.36 0.22 0.95
17 IEC R 0.37 0.50 0.43 0.31 0.36
18 1-PEE 0.22 ND 0.13 0.06 ND
19 2- ND 1.40 1.80 ND ND
20 4-HIE-1-C ND 0.11 0.13 ND 0.18
21 2-T-J ND 0.36 0.23 ND ND
22 (28,38)-(+)-2,3-T i ND 0.28 ND 0.33 ND
23 (+£)-5-F k-2 ND 0.09 ND ND ND
24 (S)-(+)-2-BEps ND 1.40 ND ND ND
25 DL-2-Z I ND ND 0.46 ND ND
26 1,3- AU - 2- T ND ND 0.82 ND ND
27 3-FE-1- T ND ND 0.66 0.19 ND
28 1 ND ND 0.05 0.03 ND
29 (2R,3R)-(-)-2,3-T & ND ND 3.50 ND 430
30 3-FE-1- O ND ND 0.07 ND ND
St 429 18.38 9.40 495 8.58
[iEES
31 2,3-I i 0.47 ND 0.28 0.18 1.60
32 2- P 12.00 0.40 1.60 2.90 11.00
33 3-FRFE-2-T [ 8.40 ND ND ND ND
34 2-T- 1 2.50 1.40 1.00 0.69 2.00
35 FH - L Y R 0.60 ND 0.29 ND ND
36 PITHR ND ND 1.60 2.90 12.60
37 ZABIH ND ND 2.50 9.70 0.71
38 2,3- T i ND ND ND 5.50 ND
39 2,2,3- = HIEEAR T ND ND ND 0.22 ND
40 2- i ND ND ND 0.17 0.58
41 2- I ND ND ND ND 1.60
42 2,5-WR % i ND ND ND ND 2.30
Rt 23.97 1.80 7.27 22.26 32.39
Mz
43 ROR HR T e 11.00 ND ND ND ND
44 TR 2 WTig ND 0.12 ND ND ND

45 HA_HRR ND 0.62 ND ND ND
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ck HF19 MF19 LF19 MY11
46 BT 975 R TR e ND 0.15 ND ND ND
47 The iR g ND 2.20 ND ND ND
48 N-(4-ZFEZE BRI ) -L-T9 2R Hiig ND ND 0.29 ND ND
49 W i8R . T ND ND 2.90 ND 2.50
50 TN A i R ND ND ND 5.50 ND
it 11.56 3.09 3.19 5.58 2.79
M
51 2,3- T HISE ND ND 0.29 ND ND
Bt 0.00 0.00 0.29 0.00 0.00
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FRAfH AL RIS LA MK i = AL TR AN L S ), 31X
WA —E R L I BT 55 ck 24 T AT 2 00 240 &
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214 %% WOk W FL AT B FOSU YHD19 1y 42 Fl Ry
107 CFU/mL B, & Bl RUSRAEESS 21 48 25 b o

A A WIAE R 2 i L P BB 22 9 KUK AT R4
JiR, SR 2L i S FEIR MR A TE B E IR 1 Sk
N a-TIRTR, Bt e T R B E T A B N i 21k
BT, SRTTAIGE B, 5 HABIE Rl s AH e,
Y IR RIS FIEr AR T g5/ . ANAE MF19 4]
K2 2,3- 7 F RE TR (0.29% ), HIATADFRLH M4 R A4S
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(41=1°T), HgG RTS8 T HoAth 28 591, FLW 5% 51 BH
WFLENT B . AHELZ T, MF19 4 (3 FP &
107 CFU/mL) R 3L S L i 56 BB f T, B PTF5y
ik 106.3+4.83 57, iX 245 55 T HAE v AR B FnfR
TE R EEI A . P S5 IR W, R kL LT
FOSU YHDI19 (4R & il 28 52 = i BB R, H
"1 107 CFU/mL WHR 0k BE Fe A R A5 7 i 4 XL
RAFHE RIS A R
2.6 AEANCEEARRIR RS T
2.6.1 THEZEL ARIRECE ERE LR HAZI(FAO)
it B A 2H 2L (WHO) AR HEZLR, KL -h 9 7G
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Table 5 Changes in viable bacterial counts during S 85t N I A
storage period E 80 l -
— ® NN s
X T4 (x10° CFU/mL) #= 51 L L v
Bl (d) G 3
ck HF19 MF19 LF19 MY11 70 - s * S )
0 0.59:0.00% 7.00+1.00% 1.05+0.25% 0.69+40.04% 1.10+0.10% 651 1
7 1.43£0.00% 12.85+0.05¢ 5.75+0.155 0.12+0.01> 2.60+0.10* 60 (‘) 7 1‘4 2’1 2'8
14 9.87£0.72% 26.53+1.51*° 4.57+0.75% 0.29+0.01% 1.90+0.23 ] (d)
Ba Ac Ce Db Cb N, N N
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28 1.28+0.03% 43.63+2.97* 1.50£0.68% 0.20£0.01% 0.25+0.04% ok 7 (C) 254k,
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25, P<0.05.

ck 0. MF19 4. LF19 4R MY 11 ZE7EI e 6] i
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Fig.5 Changes in pH (A), titratable acidity (B), and water-
holding capacity (C) of yogurt during storage
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