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Effect of Lacticaseibacillus paracasei on the Storage Stability
of Fermented Milk

HAO Yanping'?, LIU Zhenmin"*, ZHANG Huanchang', MA Songlin'?, WU Zhengjun', HAN Jin'

(1.Bright Dairy Research Institute, Shanghai Dairy Bioengineering Technology Research Centre, State Key Laboratory
of Dairy Biotechnology, Shanghai 201103, China;
2.School of Food Science, Shanghai Ocean University, Shanghai 201306, China)

Abstract: To investigate the effect of five strains of Lacticaseibacillus paracasei on the stability of fermented milk, the
changes in stability during storage were determined by whey precipitation rate, rheology, texture, Zeta potential, particle
size and Lumisizer analysis of fermented milk made by different strains. The results showed that Lacticaseibacillus
paracasei BDII had the lowest whey precipitation rate during storage, 24.62% at 1 d, 29.44% at 4 d, and 28.73% at 7 d, and
then J4 exhibited the highest whey precipitation rate, reaching 43.75% at 1 d, 42.55% at 4 d, and 38.55% at 7 d.
Lacticaseibacillus paracasei BDII significantly improved the rheological and textural properties of fermented milk, the
storage modulus and loss modulus of BDII fermented milk during the storage period showed the same trend as those of J4,
STI-13, which were slower, while the storage modulus of BDII increased from 67.20 to 88.80 Pa, and the loss modulus
increased from 23.60 to 42.90 Pa. The hardness of BDII fermented milk increased from 68.00 to 85.00 g-sec, the viscosity
increased from 127.00 to 145.00 g-sec. In addition, the Zeta potential of BDII fermented milk increased gradually with the
storage time and the trend was the smallest during the period, which only increased by 2.50 mV. The particle size of BDII
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fermented milk had the same trend as that of J17, the same stability. Lumisizer analysis revealed that BDII fermented milk

had the smallest amount of whey precipitated, the lowest light transmission rate, and the best stability. In conclusion, the

fermented milk made by different strains has different stability, among which Lacticaseibacillus paracasei BDII fermented

milk has a uniform and delicate texture and the best storage stability. These results provide a new reference for the study of

the stability of fermented milk.
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Fig.6 Results of the rheological analysis of different fermented milk during the storage period
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Table 1 Changes in texture during storage of different fermented milk
A Al (d) KL T (g-sec) HARE (g-sec) FiRE(2) FHE (g-sec)
J4 27.15£0.54 118.99£3.31% —16.82+0.36™ —58.45+2.42%
18 64.36+1.13% 276.27+12.67" —47.79+4.34°4 —111.88+7.67°*
1 715 56.68+2.95C 241.53£11.01°¢ —43.69+4.12° —104.31+2.84%A
n7 47.33+1.58%® 198.52+4.938 —33.3241.57% —97.30+4.23%
BDII 68.19+2.73%8 272.77+8.34*C —52.02+2.64% —126.71£5.08%
STI-13 56.79+1.03C 244.33+6.27"8 —44.27+1.65% —111.34+4.07°®
J4 31.06+0.99% 133.7245.09%* —18.81+2.23%® ~56.78+6.97**
18 80.81+1.17* 336.23+13.51% —60.7742.2¢%® —129.93+9.55%®
. 715 71.68+1.32" 312.05+7.92%* ~57.16+3.20° —122.37+7.71°%®
n7 61.57+4.91¢* 262.81+19.55% —49.47+4.07*® -102.86+10.51"®
BDII 84.95+3.82% 358.18+12.09* —62.52+1.41%® —144.87+8.88
STI-13 72.51+0.90 307.27+7.23%* —58.63+1.68°C —113.40+3.51""
14 29.114+4.23% 129.34+18.70% —18.35+4.53® —56.28+13.01*
18 77.28+1.63® 327.87+4.02** —56.55+0.64°® —132.20+7.61®
; J15 61.50+0.71%8 270.47+6.27%8 —49.84+0.31>F —105.07+5.64%
117 57.65+3.24* 247.30+14.09°* —44.60+2.78%8 —101.99+5.85%
BDII 72.3244.55® 308.07+16.83® —57.88+4.9498 —122.21+8.96%*
STI-13 64.46+2.98" 277.24+13.09°® —50.85+5.17>F —107.11+4.35"

TE: FERMERIREE R 515 ISR S, B ERNTT . ARF/NE FRERR 6L BA B8 2 57 (P<0.05), AR RS FRERR3 ML EA B

57 (P<0.05); #2, #3[FH.

KBRS RS LBA R AN R, AT BERAN R A1
A Z B BE JI AR, BE— e R R R,
BDII j72E 22, NIRRT IR, B =, Je H— Lk
YRR R B A AR AT 208, T 2R T
s HEIN A2 714 B mT RE S A AR AT O, R &
PR A 3 1 B9 BE T A TA], e AU 8 T 55 1Y
KPS E SN o i R A T 1, DR MRl 2w T, I
AR RE 77 5%, 65 B R B, PRLUEG U8 AR Rt Ok T
BDIIP 5 A R (8] i A8 7S A A e LA L | 26
BE BRI | RIR S AR, BE ) | B R B
SRS ] P34 R S1ei R v N, SRR iR
s 1] F I S SE 8 RO AT D NS 3 SR PEAUR
KEFLIIES SRR, SFLIENT I RS, Tl bk
SCEAMFZEVER, DRI SR BT A 25 SR 10 22 55 A ]
AEJE T 2P0 o0 i | BZH N 45 5 T 2UA ]
TR, T4 b EEBEAE R TR AR Ak Send N S T
Fane, e A Wer L2 Ba AR 18] A2 el KR

WA AR, Hoh 5% 4 d AHEE, 28 7 d B J15., BDII,

STI-13 FYZhEEE ARk i 08/ (P<0.05) . LSS 1d
5555 7 d AL, A BERLAOREEE | PR B SR AR A
SIS AR A, T8 2 P L) 280 A i i JU ] ) i 3
R, T IS, J17 Je ezl A 288 8 o i e U ) A s
WK H2ZES AR WE,

2.6 %BEF Zeta BBALFIRIR 4T

2.6.1 KEEFL Zeta HANSTHT  Zeta AN IERAEEAA
FHEIR RS M EZESHL 8 W TP SE R kL
HLfaf Z TR BRI 7. —ieibt, Hafarfe s WIS Fa
B, Zeta HATZEXNHE ST 30.00 mV M4 238 5 B A
S EAT RAFRIRR e, Ao, 2 18] (AR B HE R T8
5, BENE A RS IEBEIR R DT,

AR & WL AR LI 1A Zeta HB A7 2S4S L ANFE 2
RN, P A R IEFLEY Zeta B8 A7 M IEAE, &b T 0~
20 mV Zi], XIEEREERY SHERE g G R LIRS
P, X HGEAT T Zeta B 53T, KBSk & & HEFLAY
Zeta FNIHEFHEAL T 9.56~16.23 mV, AL Zeta
FEA LR HE S HAHZEAT, FRuE AR 8. KR
MY Zeta HLAV FE A [ i pECHA AN [A], i8¢ 1 d B BDII
FY Zeta AN ABEAH XI5 5, ik 4 d B:F J17 B9 Zeta H
AR5, BDIL IR Z; ik 7 d B J4 (1Y Zeta HL{3Z
(B (19.07+£0.61 mV), J8 HK(15.20+£2.50 mV),
HERMEEZLA Zeta FHAZARIA], 8 15.90 mV, 7SFPA
FEZLAY Zeta H AN EL I it 0 AT (] P18 28 10 g S8 9 2
B e fr 8 00, FEBEEHTRI B i e R I A1 T S8
UL IS, [ R FLRa e 0%, LA, AE AT
WM R Tl Zeta FEAL{E AR AL AT J4 5K, J15 Fil
BDII [ Zeta HL 37 (B 2R b A B8 /N, J1S AU G m T
2.70 mV, BDIT {3 T 2.50 mV, 5H & & BEFLAH
Lt BDII & P ZLAEAi# B 1 (8] Zeta H A7 20 A8 1L
A, BB BDIT & P 2L 858 ke itk 22 10 FiL oy AH X R e
P IAEAEXT BDIL Y B A sl i/ N o

* 2 AR A EETL Zeta LA (mV)
Table 2 Changes in Zeta potential of fermented milk
during different storage periods (mV)

KL 1d 4d 7d
14 0.1120.05% 1.86+0.47% 19.07+0.61*
18 12.47+1.23% 12.80+1.80 15.2042.50
115 13.27+0.67"® 13.43+0.40" 15.90+0.20
117 10.53+0.59"® 15.43+0.83 15.90+0.21°*
BDII 13.47+1.22* 14.30+£0.70™* 15.90:0.22°
STI-13 7.30+£0.88® 8.34+0.42® 15.900.23%
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Fig.7 Changes in particle size of fermented milk during storage
TE:A:1d;B:4d; C:7de

0 500

K PR AR B BRIE ks T LU AR R RN, R
FBRIE IO T A R PR AR S HRAE . A BEFLRIAR K
/NRNEZEL D(10) . D(50), D(90) X D[4,3]. D[3,2]
TEAg I A AR LR B L, 13 3 i~ . D[4,3]. D(10)
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Table 3 Changes in particle size of fermented milk
at different storage periods

RIESHL KWL

1d

4d

7d

14 439.11£1.66"  359.46+0.79  11.27+0.04*
18 426.33+52.98"  45]1.24+2.94%  7.93+0.06®
D(10) J15 435.624£2.67"  466.66+10.89**  8.13+0.02C
(pm) 117 384.35+2.41 10.94+0.15%®  9.62+0.18"°
BDII  393.54+6.64"* 8.10£0.01%" 7.81£0.01°®
STI-13  408.41£13.51™*  9.51+0.05" 9.43+0.02°®
14 1160.77+14.00*  497.30£1.51®  50.59+0.39*C
8 603.32485.37°*  660.73+3.93**  20.81+0.37%
D(50) 115 897.76+£59.15"  681.53+26.70"  20.21+0.08
(km)  j17  541.9943.09%  48.7042.63%  30.691.57°C
BDII  554.67+8.97°*  20.33+0.04®  20.54%0.05%
STI-13  597.09£47.01°*  28.08+0.18®  27.68+0.41"
J4 2487.85+2.17*  677.45+2.83"®  382.01+3.79°C
8 836.44+133.34"*  953.40+5.03**  111.86+24.01°®
D(90) J15  2448.62+11.68**  977.61x48.66" 107.71+6.68"
(pm) 7 747.96£3.71°*  252.50+14.51®® 246.94+£38.61™
BDII  771.81£17.88"*  174.90+2.40% 280.70+19.18"
STI-13 1187.21£661.30** 218.43£5.29®  170.73+4.91°
14 1304.66+4.64"*  509.15+1.55"  141.77+1.79°
18 618.97+89.93"  682.97+3.97**  48.08+5.76"
D[4,3] 15 1246.95£17.65"  702.74+£28.93"®  44.03+0.80°C
(um) 117 555.74+3.26" 96.52+6.48%  81.70+14.13"
BDII  569.62+9.79"*  50.14+0.13%  86.55+6.62°
STI-13  691.19+179.59**  67.80£1.70®  56.17+1.41®
J4 850.95+4.58"  481.70+1.40"  27.42+0.09°¢
8 581.35+80.87°*  631.77+£3.57°*  15.87+0.26*®
D[3.2] J15 813.20+12.70"  651.95+23.68®  15.91+0.06
(pm) 117 522.72+3.00°  26.10£0.59®  21.19+0.68"™
BDII  534.88+8.59" 15.86+0.03*®  15.83+0.08%
STI-13  587.30£66.27°*  20.05+0.11°®  19.73+0.17

A Fz L b/ NEURDR A2 258, D[3,2]. D(90) #
AE A L Hp OB A B, D(50) AR s34 H
[HI(E, SRR RN IAYERY Rk
2% D(10), D(50) . D(90) & D[4,3]. D[3,2] K
AP TR A5 a0 220l | A R R () A [R) & LA
FEA RIS H A A LA 2Z BRI 2 T4, I8, J15. STI-
13, BDII 1 J17 B4R 28 425 S AR, 1o HH & ) X
KERZLBLARRZ B, SR sE e AR e k. 3R 3
PRLAR AR ARIB O S5 B 7 AHAF o B Al el B ol
D(50) T &, J4 kiR A8 R, JUR R NI —,
e ANFESE; 117, BDIL 5 STI-13 BRiAR28 4N ELA# i
ZH 4 d B TRRE, PR/ —, B EAH XT3
s H B AP RS2 10 [ S ] BREAE 1~4 d i ]
J4 KL R R RHE A A B, AR
¥ A AR, VT RESS IRUAS BES S5, (A3 R R Tk 53
A 5T 5 Rl A e = A R PR B pH T [k
P, 5 DRI K IR, BEAK T Rk ae 71, B shtE, it
PERT HE FLIE, MR e R RREO, B2, BDIL Al
J17 kit A fbita—2, K/MHIE, fE e k&
L= Nk
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Fig.8 Transmittance profiles of different fermented milk samples
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Fig.9 Instability index of different fermented milk samples
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