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Abstract

To investigate the effects of skim milk powder (SMP)-soymilk ratios on fermentation
characteristics and microbial growth, yogurt was prepared by mixing SMP and soymilk at
different ratios and changes in pH, titratable acidity, and viable cell counts were analyzed
over time during fermentation. In all treatments, pH decreased and titratable acidity and
viable cell counts increased as fermentation progressed, and these patterns differed
depending on the mixing ratio. The time required to reach pH 4.6 was the shortest in the
SM50 treatment, which reached the target pH at approximately 6 h. SM100 and SM75
reached pH 4.6 at approximately 7-8 h, whereas the treatments with higher soymilk
proportions (SM25 and SMO) required more than 8 h. Additionally, higher proportions of
soymilk resulted in relatively higher viable counts of Bifidobacterium. These results indicate
that the SMP-soymilk ratio significantly influences the fermentation rate and microbial
growth. Adjustment of the mixing ratio may enable the design of co-fermented yogurt that
balances fermentation efficiency and microbial activity.
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Fig. 1. Trends in domestic skim milk powder (SMP) inventory from 2022 to 2025. Data from [4].

ARje} Eel0] AR U AEOR BEAE AL TAEGC] FRES ol FA0] Ae
7154 W AE P Sl a3t o A7,

27 A A1) ohe 2uld B4 S7l0h A SRS 0 A4 ANE 0|83 W 4%
o] 2its] ololx|1 SIekG. T Tk Fgol o 35%-40%el ol TE 4184 A9l
o2, BiotuliAle 33 A GRSk Jlow] o|ABe, Aol ¥ Selugyt 2L vop
S e ek ek, TFANE S A 4 $308 1) 48 GERA B
o] 1 T 9 56 /1g0] APt BHE AUk 53] Sl 52 Sgo0] skl o dse)

22 SHoHA Fotal lon, Rt Ha apgola A AdRY Agt 7ksAdel ot ikt
Uy A|ARo] A-gst7]o] Aol A= B7E

T o=t T RS 84 FHIE o8 & U= tHEA 7]'31”’10—‘?—/\1, IS

H 2g AJAEoAME fAkEe] BHlsh=s f-glucosidase] 20 & Qg 7 W o]AZeHo]
glycoside BENQ! daidzin®} genistinlAl AW S5E0] &2 aglycone FEHQ! daidzeindt
genistein©. & AE %q— 71. B|2A e o] Eq- o WidA| oju] oA Y T4 et wlEw
A o]8Eo| 43t Aoz BIEQOow(8] ES| lactobacillus rhamnosus?t L g
-glucosidase “"é—o] St R HE /\1 DNA &4 A 9 st 24o] foulstA SHE
o] 9J=5]9ith9]. < El-Shazly et al.9] AFoAE ZFHo|QEIA BIGE E3f o|AZalEo]
55 71648 TR 8TEE AR 7hsAdol gRlE B ItH10]l. 1Bu FRie= f8E oA

%7] o] FAFY HE ZEEA AL 4= 9loH, A oA A A £k d mlE
A9 EXo] 090l t}2 opAke ey 2= 9tH11,12).
AR FRE EWste] Bad 49, EAERI AlSshe 79 B Mok 88

7HAZIE 42A G 9 754 YEo] 45 HAH0R Agslel TR 54 U AF E
FAO] G 4 U AR 7Eh A 949 TR B Lak B 451G, vl
ot 9 714 olgAe] wist 52 Fo) WA B4 B B4 9L TXE RO By
9om[13-15], o Bol Mz 44 B3 B AE AL 5] AXET ek
T WA SRR FRE SR R ALTI SR 0 US4 oL o1
B WSS AAHOE BA 1
W s delel e wa 4] tiet 7|24 ATk B %a aTEed] Ax 24 4%
z g%

3 5 A2 ol 2

F

> lnolr
>~

https://www.ejmsb.org



https://www.ejmsb.org

ahd 2 Qi BAEA0} 59 5 UE R7EES] B4 WS g A4 A7) 3 A
SARA GAERO 49 SIS Desle] RTZES AX5H, Wi Y F pH AHE
W B0 WEkE FARO RN UL BE 54 W S A30] nXE 95
Slgick. S TRA SRR T IS BESle] Tuf s AU B T4 54HE0] FPH
2 ol BA0) A4 URGO) AS IS A2 5 ek wit

|

Hu

al ditH
< od
1. BN X

DAERE ASSRAFEUIN BNE 1 kg BPATL ASAAT BUSAGE B
ol % 5%k 8 1338%(w/WY BAEGE FFrol] Sefete] Azlgict

ol
e

2. &% Hx

e Ul W) £52 tiFE ARESH] Buono et al.o] ol Fsto] AlESSITH16). e
£ 429 ST 5FY 24, w/w)ell 10A17F AA|sto] Mz FF9 o 2.2817} =5 of3ich
ol AAH tiF FF2] 28i(w/w)ell dfFoh= 95C 9] B 7lolo] 54 Ealotltt. 54 £l
blender(Osterizer 16 speed blender, Oster, USAYS AM831] liquefy levelolA 1087t =345}
Aot AE slurrys HFF A4 2 AR Al 2087 7HE & dZ6igon, 9t 599
GHl(w/w) $8°] EZ= 80 mesh cheese clothZ oj#5igct 3lE F89 THE ke
refractometer(Atago N 1, ATAGO, Japan)Z &3t 23} 11.0-12.0 "Bx¥ o0, 4TofA 4
Histo] 13 ofujof] Ade] ARSIt

3. Ao §4X 3}

Agsiol e oA A o 259 &S 20 meshZ E4foto] A|Zolct. E4sh 4o
GHi(w/w)2] ER75E 7I5te] 718st T @-amylase(A3051, Sigma-Aldrich, USA)E 0.15%(w/w)
A7¥ste] 80TAA 1A17E Hskeleh o]& 60TE P43t th3 amyloglucosidase(A7255,
Sigma-Aldrich)E 0.038%(w/w) 7Fsto] 60Tl 1417t Balelant. B3kl 100 mesh o}
Z2 IRt & FFHE ARSI BEE 8 BxE 2SI CH, AR H7HA] 20T oA BEasiel
c}.

[
o,
rlr
£
ML

i
:(éo
e

Azo] AREEE AAE EPAFE ARSI ST
Lactobacillus acidophilus, Streptococcus thermophilus, Lactobacillus bulgaricus 2
Bifidobacterium longum®& A=At}

7} A3 50] iRt AA| FuE 7= Sk ) AdelHe] vleS 2/78 1SN, UmA]
5/7°1 sgohs BAERLt T HiE=S gesto] 57HA] HigHIER 718 2SI BE 7
ol A5l vle-L FUSHA GAsIgou R A2 PR E G T o0o] Sokule 7%
o7 #ASISITE 7149 HiglE&S Table 13} Zth

7142 media bottleo] ©oF 100C x4 1587 73S & A20A W2sioict. ¥
H 7182 37C F270lA 2417 FATE & AREE 0.02%(w/v) o2 FIorart. Has
37C 271914 15-40A1ZE B3t a6t i AlZPE AdlohE A5H Azl A=E A3
Skt

J Dairy Sci Biotechnol Vol. 44, No. 3 | 153



Jin et al.

154 | J Dairy Sci Biotechnol Vol. 44, No. 3

Table 1. Mixing ratios of skim milk powder and soymilk used for yogurt preparation (unit: %, w/w)

Treatment Skim milk powder Soymilk
SM100 100 0
SM75 75 25
SM50 50 50
SM25 25 75
SM0 0 100

Rice saccharification solution was added at a fixed ratio of 2/7 of the total substrate volume in all
treatments.
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Fig. 2. Changes in pH during fermentation of yogurt prepared with different skim milk powder (SMP)—
soymilk ratios.
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Fig. 3. Changes in titratable acidity (% as lactic acid) during fermentation of yogurt prepared with
different skim milk powder (SMP)-soymilk ratios.
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Fig. 4. Changes in total viable cell counts (log CFU/mL) during fermentation of yogurt prepared
with different skim milk powder (SMP)-soymilk ratios.

Table 2. Viable counts of Bifidobacterium after 15 h of fermentation in skim milk powder (SMP)-
soymilk mixtures

Treatment Viable counts of Bifidobacterium” (CFU/mL)
SM100 1.1 x 10°

SM75 1.8 x 10°

SM50 31 x 10°

SM25 34 x 10°

SMo 1.1 x 10°

" Initial viable count of Bifidobacterium was 5.0 x 10* CFU/mL.
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