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Abstract: Milk beer is a new type of fermented milk beverage produced through a two-step fermentation process involving lactic
acid bacteria and yeast. The feasibility of producing milk beer from reconstituted milk was analyzed based on its physicochemical
properties, water holding capacity (WHC), color, particle size, texture, rheology, scanning electron microscopy, and aroma
composition. The quality of milk beer prepared from reconstituted milk showed a slight decrease compared with that of fresh milk
beer; however, the difference was not significant (P>0.05). In reconstituted milk beer, the water holding capacity decreased by 1.17%,
brightness L* value decreased by 24.8%, protein particle size increased by 15.3%, and aroma showed slight differences compared
with raw milk beer. Rheological analysis showed that as the shear time increased, the apparent viscosity of both reconstituted
milk beer and raw milk beer exhibited similar patterns. Scanning electron microscopy revealed no significant differences in the
microstructure of reconstituted milk beer. However, the sensory evaluation score was 7.50, slightly lower than that of raw milk
beer. In terms of texture, the elasticity of reconstituted milk beer increased by 8.92% compared with that of raw milk beer, whereas
there were no significant differences in hardness and cohesion (P>0.05). These findings indicated that consumers may find these
differences acceptable. This study demonstrates that reconstituted milk can as a suitable substitute for fresh milk in fermented milk
beer, thereby addressing the issue of excessive dependence on fresh milk. However, the fresh milk in the mainland is insufficient, and
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Fig.1 Production process of milk beer
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Table 1 Composition content of milk beer prepared by reconstituted milk and fresh milk

5 A% /(g/100 mL)
Eam i BRI pH 14 BRJE/°T WHC/%
& B3 nee 1.03£0.24° 1.42£0.021° 9.12£0.13¢ 439 +0.02° 54 +0.68° 17.90 £ 0.64™
8 R Ldns 1.02 £0.38" 1.41£0.16° 10.35 £ 0.42° 432+0.02°  61%1.23° 16.73 £ 0.38™
EXE N E D3 1.06 £0.41° 1.46 £0.24° 12.30£0.17° 453+0.01"  24%0.69° 19.06 = 1.02°
-y R TR 3 1.09 £0.31° 1.43£0.17° 14.21 £0.24° 4.61£0.02°  29%0.87° 16.03 +0.87°
EXE0 3.05+0.63° 4.13 £0.58" 4.96 £0.35° 6.61 £0.03° 15£0.13¢ 9.23 £0.28°
535 2.98 +0.52° 4.03+041" 5.02+0.41° 6.83 £0.02" 14+0.25" 9.01+0.51°
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Table 2 The result of color difference in the preparation of milk

beer from reconstituted milk and fresh milk

(A L* a* b*
A B3 2824+ 1.4° 1.01£0.74° 6.93+0.5°
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AR AL 85.01+3.10°  -3.05+0.59°  5.60%0.83°

R 2 SR T T WIMRE i S SRR B WIS SR L*
. A%t a*E. WEO b E. ZIEIM LY a*,
b* HAMR T AR, EARE, FHNEERA/AMNL
LR T A A A B DL R R A el R L B R R, A
SR FLBE A, (H 205 8 ¥ R B
Py ARy — R B IR, SRR R AR R IR,
EEIPRERE, EIHBERREAPR™ . WK 2
HETRD, AEEEFLRIL. RIEFLRILBL LR E K
B2 AR, fEtZE EEREE (P <0.05),
SRR L* AR T A S AL R AL, BRI
PR FLI (R B, DA TR L O o) o5 3 e g €
WARR S . R IR FLIR AL S A S LR FL B2 (B ) a*
HE AL AYE, ZRARE (P>0.05), 1
AR FL b* 0 5% = TAE S LRI, HIRAL
BRFL W B s I N, P EUA R IR PN JFUR R B A

PRI (. (HIXPh (022 22 Rl gl S B2, 1
BV LR (R 3) By H R TN R
PEZER (P>0.05),
24 PRy R FE AT

HH3 3 AT, )5 LY R A B P 1Y A T RE A
W B BEER] T 7.500 8.17, &SR FLWIME ) KU IS
TG, HERREE (P>0.05), EAI#E
AT RERLHE RS . 3 5 L & g,
SRR AR AR (15 90 38 AR R I BRAR, DLEJR
T SR ) £ 1R W R i 1) IR B A, 1K
PRI AT Rt BT 7Lk 7E =il T AL ER I A 2R 1) 26 4
KBTS Sk I BE R A A AR A RS R S S
WM& B RERIER N, PR PR, R
T IR R R A e R R R, (HAE T
HEEWM R ERAEE (P>0.05), Uil
MR R B S B2 . RIFETEALZUIRA . R BL K
FURE T, BIEATRAE R PNG 2 LI RAET
BUNSE, EAEKARE (P>0.05), FH AR
J5 R AT g 2 FLob 48 0 v il s 55 TR AR B S, bR
F1 R A8 M 5 1 A 5 P PR ) R 45 A R 1k
ST LR LR 5 A 5 FLIR LR LU S, 7EXUBR . ZH 47
R TSR VP 55 07 TH 45 73 YA AL, B &
JiE L2 BT DA W i A = k. 28 B Rk, DAEJR
FL g SRR AT ) 2% WA 5 SR — € RS, (R AR
WA RENES.
2.5 R AT

Bk, AR PRSI, E A
A 1 JEE NEL WG 32 S KR i PR AR T IR B TR W A
F G FLHI A B A T e 2 e R . R 4 W R,
AEEFL G AR LR AERE AL . BER T BRbEL RS
BEPES MEMEVE DT E R 2R (P>0.05), LTS
TS AT 2257, (HANHIE o Jd s i R g AT X 15 B
A L AN R T L M F) B AR BL, AT A 9

PRI W ) SR T RRAR, SN, (ER AT RE R
% 3 AEEREBHLEHEE TN

Table 3 Sensory evaluation of milk beer prepared from different raw materials

5, AR LU R AL R AL ZE R AN 2

E) Rk &F wmyk A A8 o AR
XS0 7.92 £0.40° 8.25 +0.64° 7.73 £0.40° 7.17£0.44° 8.25+0.87" 8.17 +0.34"
U &R 7.42 £0.66" 7.50 £0.59° 7.55 +0.43" 6.67 £0.62° 7.58 0.68" 7.50 £0.57°
EX:E N L3 6.50 + 0.68" 8.08 £0.67" 7.91 £0.54° 4.08 +0.50° 3.33£0.63" 433+0.65
A RLE LR 5.50 +0.57" 7.08 +0.51° 7.80 £ 0.60° 3.75 +0.80" 3.0+0.62° 3.92 %0.65"
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Table 4 Texture analysis of milk beer samples and acid emulsion prepared from different raw materials

EA B g B /% R % FEHE % FEME/Ns wEL g /N
EX-+PuL 2 5.44+0.04° 64.45+437" 86.59 £3.94° 82.15+£5.97"  417.04 +22.84" 387.87 +46.45"
G R 3L dnes 5.46 £0.02° 7337+6.12° 90.24 +2.37" 87.28+3.85°  493.02+11.21°  430.6 +28.65"

& BB FLIR 5.45 +0.04° 44.72 +1.38° 59.14+0.42° 6520+2.13"  32239£4.74"  210.26+9.59"
A RIBILR 5.50 £0.01° 39.93 +0.74° 61.91+1.15 69.30 £ 1.20°  340.75£6.38"  236.1 +8.42°
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Fig.3 Rheological properties of milk beer samples and acid

emulsions prepared from different raw materials
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