2025412 A Kﬂﬂﬁﬁi?ﬁ 5556 & 12

doi;10.6041/j. issn. 1000-1298. 2025. 12. 071

FLAEIh & E S BBk X ZL AR RIB BB R B2 I At 33

ZER £ O BEE OH B ERE F F
(WAL K B R AR S, K1 410128)

#,

FEE . FLARUCRLR T ZIH 3 5 00— R R 250 P 2E 5 2 2 1 5 3500 1L R 2 ) L 2% 1R B Y o o ) S it
HWHEZ—, BB DRI IR A SRR, 205 7 i ZLIR W BR AL AR, VE A 4 2L b i) — b S 2 41
BT, B TGS AR LA R R RIS AN, PR ST AR LI I O 1 SN R 45 A % LA 1R &R rh IR 52
], B S i F AR AR E R R T FUNR N M L & X FLAS AR R IRIBUR A R, SR G, B9 3 5 4 0 AR R A
YIRS AT 3 Pl & & —BUR S RAAE A R G LI - 2L C 2L T AZLAg H, I8 i e bids |
C-HUBY TOULZE AL FLIE 7 Bk B A 1 3 1 R A FL A 7 SR B N 5 S R ARSI 7 SRR |, PR A [ LI 75 o 22 A
IFLA R R | AT ISR B IR E TP, JF i 9 i A i AL R 2 R A5 R R I, X FL N8 7 i Wk B A B
4 ¢/ (100 mL) LA LB, LR D5 9 R mT 8 2 B ARZLAS P W EOK T . Ak, SR 3L 7R b A2 B st #th X L A%
KRR W, S5 A B A LIS L, ZLASE H b I8 I B AR 55/ (0. 49 pm) |, B T8 IR (9 28 1 5
TR (12,60 mg) , T RIS . FLIETH T RARER R (4. 20 wm) , 45 50l B 40 45 1 ik A6 (4. 12 mg) |, TRBE0E
PRI, FLIE 7 5 i AR RS 25 A 2o A LA IR 3R A BB 3 B/ N LA I BR R ST R 22 1) 3L R I BsR 6 55 T 2 1
X LA AR ZR (1 VR R AR B R, SRR ST T 2L 0 % L A% 1Ak 2R WL B BR A 114 5 Wi, Sy 101 JE BRI ) 4 £, (gt
FRALSUCRIA T & 255 T e 5Lt o

S TLISIER I, FLEIRR Eh
FESHES,; TS252.4 XERFRIRED . A XEHES: 1000-1298(2025)12-0769-08 OSID . Ewe%i:

Effects of Milk Fat Content and Fat Globule Structure on
Perception of Astringency in Milk Tea System

LI Xingyi MAO Wei LI Yajuan ZHOU Hui FAN Xiankang LUO Jie
(College of Food Science and Engineering, Hunan Agricultural University, Changsha 410128 , China)

Abstract; Milk tea beverage is a drink widely loved by consumers. The astringency caused by the rich
tea polyphenols in the tea soup is one of the key factors affecting the sensory quality of milk tea beverage.
Existing research has shown that milk components, such as milk proteins, can reduce astringency. Milk
fat, an important component in cow’s milk, is composed of milk fat globules. However, the effect of its
content and structure on astringency in milk tea systems remained unclear. It was aimed to investigate the
impact of milk fat content and fat globule structure on astringency in milk tea systems. Firstly, it used
descriptive sensory evaluation to explore whether milk fat and fat content affected the astringency of milk
tea system. Next, three types of milk fat droplets with the same fat content but different structural
characteristics were constructed by adjusting the heating intensity and homogenization pressure: milk fat
droplet C, milk fat droplet T and milk fat droplet H, and the particle size, {-potential, microscopic
structure,, milk fat globule membrane protein content and composition, and milk fat globule membrane
phospholipid content were measured, which characterized the characteristics of milk fat globules. Then
different milk fat droplets were added to the simulated milk tea system to conduct sensory evaluation of
astringency intensity, and quantify astringency through fluorescence spectroscopy analysis. The results
showed that when the milk fat content reached above 4 g/ (100 mL), the addition of milk fat can
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significantly reduce the astringency level in milk tea. In addition, changing the particle size and

membrane structure of milk fat globules also had a significant impact on the astringency of the milk tea

system. Compared with the other two milk fat droplets, the fat globule size in milk fat droplet H was the

smallest (0.49 pwm), the protein content per gram fat globule membrane was the highest (12. 60 mg) ,

and the astringency was the weakest. Milk fat droplet T had the largest particle size (4.20 pm), the

lowest protein content per gram fat globule membrane (4. 12 mg), and a strong astringency. Therefore,

milk fat content, particle size and membrane structure would affect the astringency intensity of milk tea

system. Smaller milk fat globule size and more milk fat globule membrane interface proteins had the

greatest effect on reducing the astringency intensity of milk tea system. It was confirmed the impact of

milk fat on the perception of astringency in the milk tea system, laying a theoretical foundation for the

development of green and healthy milk tea drinks with a smoother taste.

Key words: milk fat globules; astringency; milk tea system
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Fig. 1 Evaluation of astringency of tea-containing

beverages with different milk fat contents
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Fig.2 Particle size distribution and {-potential of milk fat globules under different processing methods
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Fig.3  Microscopic morphology of milk fat globule membrane interface with different processing methods
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RS/ (mg'm2) (1161 £2.94)* (9.86 +2.18)" (1.45+2.61)"

0 FTTBAR AR F R R B2 5 (P <0.05)




774 P A1 R = 4

2025 4

2.3.2  RIRIFLIGER A I 2 AR fk

FLAR W Bk 0 A 2R 1 2 22 MFGM 28 41,
FAEFFE M 1 (MUCL) | B 4 AL (X0) 431k
436 (CD36) FEFLIGHE 111 ( BTN ) e il R Ay 4
H16/7 (PAS6/7) ,ibA7 /D ik (A s B (A B-FLBRER
I ( B-Lactoglobulin, B-LG ) W& [t 78 2L i W5 Bk ) 5t
™ SDS — PAGE &5 R4 4 FioR, BT
MFGM A4k, FLIRHE T M Ag Wik, X0 Fi
CD36 257 JL- B AN E, 1ok, S5 FLIRH C Ay Hg i Bk
SR A A L, MUCT 2571 366 48 1% 28 1 i B
I, 33X 2 R by i e 1 A A e T T 5 M 7 R
G 1SS RGBT iR & 2, Wb, TinTfE R
PR MR R b ZLARE T i B 17 R0 L 2L A
% C BRI ER AL S R, Rz, FLIETE H R
BEIWER S ZLARTE C A EL, B EE LA B-FLEREE 9 5%
MeAS 45 B i B & i MUCIL, XO ., CD36 . PAS7 I
PAS6 57 JLT-TH 2%, i S 2 11 5 B 45 A B o A
BL A S 5 5 13X 53 iR oY 45 R 2
ol Pk, ZLARE H i s s BRI 1 =F AR T 2L
N C BB M ERAS AR 1, (A5 L 2 1 K

ku  Marker FIEEC FLIBHT FAEHH Marker

MUC
o

K4 AFEINTr FLII RS A 1 SDS SR ik
Fig.4 Electropherograms of SDS gels for different
processing methods of milk fat globule membrane

interface proteins
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Fig.5 Astringency intensity and fluorescence spectrum of tea-containing milk beverages

containing milk fat droplets with different processing methods
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