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Abstract: The effects of adding non-dairy powder (5.00~100.00 g), ice (5.00~200.00 g), and sugar (0~12.00%, m/m) on the smoothness
characteristics of milk tea, including particle size distribution, rheological properties, sensory evaluation, and oral soft tribology, were
systematically investigated. A new sensory evaluation standard-specific to milk tea smoothness was successfully established by supplementing
and optimizing existing standards. Theresults showed that the amount of non-dairy powder added correlated negatively with particle size of
milk tea and correlated positively with viscosity. The average particle size of milk tea was 0.66 um when the amount of added non-dairy powder
was 60.00 g. A prediction model and criteria for milk tea smoothness were established by oral soft tribology analysis of the samples. Specifically,
when the oral soft tribological curve satisfied both- K2 € (-0.23, -0.05) and vR2<40.00 mm/s, the milk tea exhibited optimal smoothness
characteristics. Otherwise, the milk tea was bland or had a heavy mouthfeel, indicating poor smoothness. This oral soft tribology model
demonstrated the ability to evaluate the smoothness characteristics of different formulations of milk tea, indicating that this technique has
practical application prospects for rapid evaluation of the smoothness characteristics of fluid food products.
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Table 1 Formula for milk tea
RE At MR kg GEMEER(m/m, %)

Al 2000  100.00 9.00
A2 3000  100.00 9.00
*ﬁﬂi*éﬂ A3 4000  100.00 9.00
A4 5000  100.00 9.00

A5 60.00  100.00 9.00

Bl 5000  0.00 9.00

B2 5000  25.00 9.00

”“}féﬂ B3 5000  50.00 9.00
B4 5000  100.00 9.00

B5 5000  200.00 9.00

Cl 5000  100.00 0.00

gae €2 5000 100.00 3.00
B C3 5000  100.00 6.00
c C4 5000  100.00 9.00
C5 5000  100.00 12.00
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Table 2 Sensory evaluation criteria and reference for milk tea smoothness
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Fig.2 Microstructure of milk tea with different non-dairy
powder additions
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Fig.3 Effect of shear rate on viscosity for different non-dairy
powder additions to milk tea samples
B 3 AN R ARSI SR FR P (R some . A
[FIC 77 @A ot FRT B D1 332 A R b S bR ek
NEORFEANAR, I AR A 2 25 1) Dy BB P A B

DI, SR, FEBIYIEAR AT 100 s, iX
SERE S R BE A T LS, IR T e BY DI R
i, R FOVE PR, g TR A ELAR P R,
PRI, REAR N I VA TR MR P A s o IS
st Rl UE . EFTFBIUIERIERE (0.1~1000s")
P, WS RORG EE R AR R B R I ok, MAE AR
KEJAITEART 30.00 g B, 2% (F0kG FE BB ARG R 8 I
BIINEERCN: SHEERNRINEST 3000 g
B, WA HAPRL FE BEAE R AN I s N e FE 3ok
H, AR E AR St Ak . BY
PR 50.00 57 B AR FEEC AR S AR 143
TP A B S S RE L ORI AT B A R LA
S0 G50 2 7E.50.00 s R PIiE A T ok B
SIS HRAN [FI % G50 MR WURG EEAE A 1.00~3.00 mPa-s,
5 DAEARAE A5 T EAE A — 308 %, Nguyen 250
WE TR 25 RIS BN 0.1%~4.9% i b B EC W)
FEFEAE G50 ALHIMEAE1~5 mPa-s YaE N, JEH BN &
BHK, G50 BTl mPa-s; Fava S fie bkl
FE VRN HT R AR W AR A W RA VR A W R RG FE R
2644 3300 2:65 mPa's. [KUk, FLARHLER, BEE
MG AR M I R38N, WA RS EER T =, X2
FHA 2% AR B AR RO 0 LR AR Hh & A R B
FRANFI BRI, /KR, SR S A Z [
FEAE R, FE9 > T B AT A A R R
Nguyen 25 7t 2 B 8 SRR AE AR F AR AR R 3%
BN T RGNS . B EE RN LA IGARNE, i
o B 5 T 1A IR BRI L R 2 TR R LA FH AT B
I EEERAIIN LS, FA BT diohs P R I 53 5 (1)
AR,

24 RBEHRHE

23 ROEITEESS
Table 3 Milk tea smoothness score

. e 2 A E (m/m) KA E/g
0.00% 3.00% 6.00% 9.00% 12.00% 5.00 50.00 200.00
1357 117550257 14.67£023°  14.58£031°  16.92+0.36™  14.25+0.46™ 12.334038%  14.58+0.45°  17.25+0.51°
He2 5 3 2 1 4 3 2 1
58 AR R E /g
5.00g 20.00 30.00 40.00 50.00 60.00 100.00
35 1025£033% 10330408 143320319  14.67£026°  15.92+023°  15.08+£0.312  9.17+0.32¢
Hez 6 5 4 3 1 2 7
E: FIPAAR #5474 B TR 69 B FE AT EA 2 F 27 (P<0.05).
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Fig.4 Sensory evaluation scores of different formulations of

milk tea with smooth texture
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Table 4 K2 values of Stribeck curves for different formulations of milk tea
- A& SRR (m/m)/ %o KAy
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- ARG AR A E /g
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Z: FIFARARIRE B R 6 B F AT EA R F £ 7 (P<0.05).
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Table 5 Milk tea smoothness score in the verification group

RE MAEK 10.00g AEAER 80.00g 7k 25.00g sk 150.00 g

134 9.83+0.30° 13.17£0.27°  13.33+£0.26° 16.50+0.29°
He 4 3 2 1

A AR N EFRRTAARE L7 (P<0.05). FTAF.
6 WiFAK2 &
Table 6 K2 value in the validation group
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Fig.9 Sensory evaluation score in the validation group
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