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;q]gx]— xﬂ = u1 %

1. 48 A=

AT AFEE AEs vhed 2 71 dE RS A AR S
(Seoul Milk, Korea)& AH&8ttt. At &= Lactobacillus gasseri KACC
12424, Lactobacillus caser KACC 12413, Streptococcus thermophilus ATC
C 192585 Aol AR&etitt. H7HA== Fw ok Azks /Hdsty] s 27
i (strawberry powder, Korea)S Al&3sllon, BF7x
AES MAAEE Fol7] sl oA 3 7S F7skit

Aol AH&EE BE &7]9 79+ 80~90°CeolA At AElste] wx o9
S WA Bgst FHo 2 dalnto]l oMo 2 (llshin Biobase, Korea)<]
FD8508 TZA7AZ7|(Freeze dryer)?} 37| (Hwachang Engineering, Kore
AZx7|(Spray dryen)E °l&3% SQ7EREESE WPt
& Ye ¥ Ay AHodA FES ST BHoRE F
At AE EAS HASE 7 o, EFdERE LS 435S o&d dAgH

o BRI} sbssht Qo) o@ FaR o] WAT vk
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2. A3#8 A7

Al e 8 i A3
Z(grid cross-streaking method)S o] &3 243 @& AAS WAgPsiect. 7
WFE MRS HA WA el A 24413F Sk wFet F, MR

S
oAl HFekih Ao AFAde wol7] A A w5 e 2¢e EF

O.>'

b5 482 B e, 3x3 A4 WAt A

AEE BY A mHel A FFE R BRoR A F, AR WROE A

Fg ool WARES WjHse] F ok Aol WA AHE FHHER THIHY
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oowlF 5, 2 dFe] Aol wApshE AlAClM A w5 Aol JAE=
e

9 (zone of inhibition)2] ¥ AH-E F#sto] A3 &AS HrFsESih

T A= AAE o83 .AE Ax ¥4 Figure 1ol HEliglth & A
TolE A& AL 9F 300 mLE Y82 AFEsIAT 75 121°C
A 153 Fa AEer &, 23 A= HAHR Lactobacillus gasseri KACC 12
424, Lactobacillus casei KACC 12413, Streptococcus thermophilus ATCC
192582 AFakdnt. ol F 42°C =olA Hot 24~48A4%F &<t wjsto] 2g

LAEE A Zx3F H(Figure 1).
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Figure 1. Flow chart of yogurt base manufacturing process using mixed

seed cultures.
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1

Figure 2. Drying equipment utilized for the production of yogurt powder.

a. Freeze—-dryer(FD): FD8508 freeze dryer(Ilshin Biobase, Korea).

b. Spray-dryer(SD): HCSR-01 spray dryer(Hwachang Engineering,Korea).
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A3 23 2 nF

1. 8AE AxE At A

{AE Alzxo] A4S Fibts AHs7] skl 43 ZH&-(antagonistic activi
ty) 2SS FPstt. B Aol M= Lactobacillus gasseri KACC 12424, La
ctobacillus casei KACC 12413, 18] 3l Streptococcus thermophilus ATCC 1
92585 WO & grid cross—streaking WHE A &sto] 45 7+ H3E AES

23 tH(Figure 3).

53| Streptococcus thermophilusv= W& Akt ahe] s A& glo]l A3

RS B oW, Lactobacillus gasseri 2 Lactobacillus casei B=3F 1l
TR A Aol FAEE e HEEY. o3 ARE Sal A 75 A
Aol Yol @ AE Ax& 2B R Aol =3l

webA 2 At A= dE 28 HY AE uYO=R  Lactobacillus gasseri
KACC 12424, Lactobacillus caser KACC 12413, Streptococcus thermophiiu
s ATCC 192585 8AE Axg& FAiktoz HdAste] o] S AE Ax 4 F

@l APl B8t
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Figure 3. Visual assessment of the antagonistic activity among Lactobacill

us gasseri KACC 12424, Lactobacillus casei KACC 12413, and Streptococ

cus thermophilus ATCC 19258 using the grid cross-streaking method.

_15_
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Figure 4. Visual comparison of the final appearance of freeze-dried
yogurt powder samples (plain, strawberry flavor, and chocolate flavor).

a. Plain FD : Freeze-dried yogurt powder without any added flavoring
agents.

b. Strawberry FD : Freeze—dried yogurt powder with added strawberry
powder.

c. Chocolate FD : Freeze—dried yogurt powder with added chocolate

powder.
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ANzFE QAE B4 ANgE59 fAkd A5 (Log CFU/mL) 54 A3+ Figu
re 5 o A= dow, FE3} FGo| FAt(Lactobacillus gasseri KACC
12424, Lactobacillus casei KACC 12413, Streptococcus thermophiius ATC
C 19258)¢] AEHol vA= IS AFHoRE Frlsidd. #59 545 1
3ol MRS agar WA= Lactobacillus gasseri KACC 124249} Lactobacillus
casei KACC 124139 Aol AFE319 a1, BHI agar Wi A= Streptococcus the
rmophilus ATCC 192583} 4 SAHS Hal] AF&EAT. B wix|= 42°C
oA 48A1%F b A7) oA vigete] S BES ddeA FAEA

4 An, dae] AHgE AeE sgde 7] sEE °F 9.67 X 10° Log
CFU/mLZ FR1HA. o] F 24X3F Ta & g Ay g AHES] Ayr+ of
7.10 X 10® Log CFU/mLE ZrA3dgon, o= %7] ~¥tg thH] °F 2.57 Lo
g 7Aask Ao}, o]yt S fh v Harvk Ay WA pH7F A} wolA
a, A Ao R QI frakte] A REHAE W oA AEEo] Ho
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EXF Ax3ty. E3| LactobacillusSy Streptococcusi= 2t
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N
BN
R

SAES AHFE ¢F 583 X 107 Log CFU/mLE =AUt} o]
AE(7.10 X 10° Log CFU/mL) thH] ¢k 1.27 Log 743 gro =z, At
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S
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fu
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10

8
6
4
2
0
Raw yogurt Freeze dried yogurt Starter culture
m Log CFU mL

Figure 5. Viable cell counts (Log CFU/mL) of starter culture, raw yogurt,
and freeze—dried yogurt powder samples.

a. Starter culture : Refers to the final inoculum concentration of the CTG
culture blend used for yogurt fermentation.

b. Raw yogurt @ The liquid yogurt base after the 24-hour fermentation
process is complete. This represents the cell count immediately prior to
drying.

c. Freeze dried yogurt : The sample powdered by freeze drying (FD)
measured after reconstitution to the original volume with distilled water.
This value indicates cell viability post—drying.

d. CTG : Yogurt made with a culture blend of Lactobacillus gasseri KACC
12424, Lactobacillus casei KACC 12413, and Streptococcus thermophilus
ATCC 19258.
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Table 1. Physicochemical properties (pH, Acidity, and Brix) of yogurt powder samples.

Yogurt
(C:T“G) Freeze Spray drying yogurt Spray drying yogurt Spray drying yogurt
drying yogurt (cyclon) dextrin (chamber) dextrin (cyclon)
before dry
pH 4.0 4.5 4.6 4.5 4.5
Acidty 3.2 2.9 2.7 2.3 1.8
Brix 10 11 5.0 12.0 11.0

a. CTG : Yogurt made with a culture blend of Lactobacillus gasseri KACC 12424, Lactobacillus casei KACC 12413, and
Streptococcus thermophilus ATCC 19258.

b. Yogurt (CTG) before dry : Refers to the raw liquid yogurt base after fermentation and before any drying process.

c. Freeze drying yogurt : Sample powdered by the low-temperature and vacuum-based freeze drying method.

d. Spray drying yogurt (cyclon) : Sample powdered by spray drying without dextrin and collected via the cyclone system.

e. Spray drying yogurt dextrin (chamber) : sample with dextrin added and collected via the chamber collection method.

f. Spray drying yogurt dextrin (cyclon) : sample with dextrin added and collected via the cyclone collection method.
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Table 2. Particle size parameters of yogurt powder samples according to drying methods and additives.

o Average diameter Average diameter Median diameter
Distribution (Span)
D [3,2] D [4,3] Dv [50]
Plain (cyclon) 2.555 59.6 108.0 77.8
Plain
. 3.185 65.5 121.0 76.8
(dextrin 1:1 chamber)
Plain
. 1.276 20.6 36.7 33.7
(dextrin 1:1 cyclon)
control Yogurt 1.644 122.0 252.0 236.0
Freeze Dried Yogurt 1.813 108.0 233.0 212.0

o

. All particle size parameters are expressed in micrometers (um).
b. D [3,2] is Sauter mean diameter (surface-volume mean); D [4,3] is volume moment mean diameter.

c. Dv [50] is the median diameter, representing the size at the 50% cumulative distribution.

o,

. Span 1s a measure of the width of the particle size distribution and indicates uniformity.

e. Plain denotes yogurt powder without protective agent; dextrin} 1:1 indicates a 1:1 ratio of dextrin to yogurt solids.

—

Cyclon and chamber refer to the powder collection method during spray drying.
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