MREmBE Modern Food Science and Technology 2025, Vol.41, No.7

mikmE E A mAeNBH e FSEAERE EREL

KIS, Z=EPKS, FLI3E
(S = A M AT FRNE), Eif 201800 )

WE: B3R T EEMIE. ERKy. 5 oohn TR REM AT f 2k 4 4 B 7= o0 IR A0 18 1 &5 Ae i B 8093
W, AT T S BRI LR E K AR T AERAGE S THRGREA, A RRELAR F SR iy AT TR
fikit. %R F: E37C, 65%RHIET, SMHKAARZ RS EbEELBAARLANIEN, EER
AN EAREBE; HERKIRENKS T 14.10%, FHAE3TC, 65%RHER2AAEBEINR, L&
B #4%F 10° CFU/g, S & EKS R ESHEE 1030% B, SRARAKE, FRmINAAHHREE2 AT
GSERAMEEFELREY M, 25 C, FaE3] CERARLSEANBREETE, TRARTHEIIK, Erf
TR E T kA A BB AP K E, BET ARG R ORI M EL S (345%) 07w, &
AL MR AAROFTRAHRST 18542, ZARAMMGART MRAL T Z o A BYB T AR EIKGF, H&
FRBA W T A T RIS,

XHER: MHAEAR; BE; HF; Eaoker Btk

TEHS: 1673-9078(2025)07-199-208 DOI: 10.13982/j.mfst.1673-9078.2025.7.0667

Change in Color and Cell Viability Stability of Probiotic Crystal Ball
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Abstract: The effects of the core lipid, shell moisture, product processing, and storage conditions on the color and
viable bacterial count of probiotic crystal ball products during storage were studied. The reasons for the browning and gradual
decline in the viable bacterial count of the products during storage were analyzed, and the shell formulation of the probiotic
crystal ball product was optimized. The results are as follows: at 37 C and 65% RH, the lipid in the core does not change
significantly during storage, but the probiotic powder crystals in the core noticeably brown. When the moisture content of the
shell exceeds 14.10%, product browning is more obvious after two months of storage at 37 ‘C and 65% RH, and the viable
bacterial count is lower than 10° CFU/g. When the moisture content of the shell is decreased to 10.30%, the probiotic crystal
balls fracture. Exposing probiotics to high temperatures for two hours during product processing has no significant effects
on the color of the probiotic powder in the core. Compared with 25 “C storage, 37 “C storage leads to more serious browning
and more significant viable bacterial count reduction in the probiotic powder. The elongation at break of the outer shell is
increased by optimizing the shell formulation, and rupturing of the product at low shell moisture content (3.45%) is avoided.
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After shell optimization, the viable bacterial count of the probiotic crystal balls is increased by 1.85-fold. The problems of

browning and low viability of the probiotic crystal ball products during storage were effectively solved in this research. The

results provide theoretical guidance for the industrial production of probiotic crystal balls.
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Fig.3 Hygroscopic properties of cocoa butter substitute at different humidities
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Fig.4 The color of probiotic crystal balls of different shell moisture and the micrograph of the core after 2-month of storage
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exposure time on viable counts of two probiotic powders
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Table 3 Viable bacteria counts of probiotic crystal ball of original shell and optimized shell at 37 ‘C storage period
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