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Advances in the application of rheometers in mouthfeel study of dairy products

CAO Xiao'?, CHEN Xiang-Yu'?, LI Fu-Xiang'*, CHENG Wen-Xue',
XIONG Zhou-Yi*", CHEN Si-Qian®’

(1. Analytical and Testing Center, Dongguan University of Technology, Dongguan 523808, China; 2. China National Light
Industry Key Laboratory of Healthy Food Development and Nutrition Regulation, School of Life and Health Technology,
Dongguan University of Technology, Dongguan 523808, China)

ABSTRACT: Mouthfeel is the core sensory attribute determining the quality of dairy products and consumer
preferences. Accurate mouthfeel evaluation is crucial for product development and quality control. Conventional
sensory evaluation methods, which rely on subjective manual scoring, have limitations including poor reproducibility
and low standardization. In contrast, rheological and tribological characterization techniques based on rheometers,
which quantify physical properties such as fluidity, viscoelasticity and lubricity, provide methods for improving the
accuracy and objectivity of mouthfeel evaluation. This article systematically reviewed the working mechanisms and

measurement methodologies for synergistic characterization of mouthfeel attributes through combined rheological
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and tribological parameters using rheometers equipped with tribological modules, and discussed representative

applications in common dairy products such as liquid milk, yogurt, ice cream and cheese. Furthermore, this article

proposed future improvement strategies and development directions to address the existing challenges in this field,

aimed to offer valuable insights for in-depth applications of rheometers in sensory evaluation, as well as for precise

design of healthy and functional dairy products.

KEY WORDS: dairy products; rheometers; mouthfeel; tribological properties; rheological properties

0 51 &

FLI i 1) 1 S, SO DR 1 2 3 I 5 T S 3
MRz OHERZ U BEE S BRI WS &, 1 2%

5 F FLA A B R MR B SR A 2 T 1 e i R AR,

PR T o FUESP A R B2 1 m OR . FA,
XL ity R A D 12 T SRR T B S AR R AL Y
PMEIN P SR AT S BRI
SCHCEE AR BE AR E PR 0T AR, i RO IR R A
B PO /N B X LAt b A Tl gE 2 S, I
(o0 P Je Atk R SR R R AR B, SR A AL FL R A A 11
BT RA LI Oy 1 RN B S 9 9 SEBR
PREG, (BAETEAATER S PPN GRS 2R S, BATRRM .
AN R ME LB HE AL AR Bl o TSRS RAE B A 5 A
SETEO R R T, HATEIELE . 0 22 P/ NAFE
B, AT UG s B L b AR S Mol N B R ™ b O A B B
PR RIS EL, o ah i 1k A,

FRALRAL . BB AF £ it 12 R AR, W AZ XA
FOX SIS TR AN E RE ST, SIE 5 X FL ] b JECH dh RS
MESHCHATRACRAE . A GE A2 (Ul A8 A/ S A B DI A2
DRRARBCRMABERE | R AR ST . LeE/ARL R R 5
SRR, AT RGRAEFL ] it 1 JEEI R S R R o
BEBHARM R, AR, 2 UMUK R RS & T
e/ NEERE R AL (X B 2 AR T AR e A LB 7R I A2
ASC, I HRE B, A A L LR PR A
RIS, A IR AN (Rl Rh 2 A BRI A e, QAR (e — 2P 5
BT XF PR A T AR R, REAS S AR . Wik
S RIS R AR R AR - R I PR AR A IR T B
—REASRIERRBRYE, EE W E 2 )12 S8 - 2 I JE
WGBS AR, W4T T FUBIP M R S BT, R
ARASCABEIN g 2 A A RS L 1 ity 10 o SRR 18— o S
HoR, CAEZFIA RIS BIZL ] ot A RCE e A U 25
B, WAL RBERL . VKR R EE RS SR, A
FLI b W R 2R e O 250 o /0 DL G . DAL, A
S AR AL AL L iy 1R P ) B SR 0 FH B %
S JRAAEE T R T UGN GG, DU A LA B SR
K BTHSCR L OO OLA . R T R 4 T4
((BLEOS S

1 REUELA R B ARAERL S O AR R AR B

1.1 GRITGERR

PR FE i ik | gt an . iR . vk m 1R
i I e EL DL K I R4 o R S A T A . LA
5 PR 2o R A 3o 25 I et e L, XA it o 1z g o A
TR S 52 B A F R AR Ak, M S B R RS T A B
FEVERRAEN 2 FURT, 325 A 3 A AU 3 B4 2 L B
41 15 B b B %2 75 A (Anton Paar) . EE TA (U #F(TA
Instruments) , 7 [ i 3 (NETZSCH) FlI ZE 2k K /4 52 (HAAKE)
2 XS] R PR RE IR AR, HAZ O FR BT
MR RS Anton Paar MCR RFHALGRAS SR F 2 Al
HREAR, B PR ARE AL, WK% 0.5 nNm
O, 43982 0.1 nNm; TA RS FF & (G B Bl s
¥ Discovery HR ZFI AT 5L 0.05~0.1 nNm F 78 =5 2 f5 3
#; 1M HAAKE MARS iQ [6] R AR Y 2 SRR A B 2
TE S FIRERGAR L BeAh, JAR A IR 2R G nTAR P It
TR RIEHCE, F WSRIFRHENL . P THR . [RIIRI . 3L
B, 2T RS onss, RERSSEIFNARE . JH
PR BN AE | R R A 22 A A 2 S R s

71T 2 AH 56 2 BUOVE S L D VIR 14 56 B A,
B 2o PSR SOR S A B SR A e 1) 3 AR S B 2K 15
AR BT, R B R BT AR, W T Rk K
JEESEAI AR, RERETE — & (A L 41T o A8 5 B
P, BHTEFL ] R B RS R R A7 BRI DL G
Weah, HEAREFGEAEINLE, UL Anton Paar MCR 702 A5 {Y
(B4 T-PTD 200 FE4RI) N 6il, & REASHR HORE ik o) Sl
(MHERH 0.5 mN), SIS RS BE (107°~3.3%10° mm/s)Filii
FEFE(—40~200 °C, KEEAIA 0.01 °C), RASZELXT OB
A B E— AR MRS 1O 0 JEE A e LR AL 28 il
T T B R R I AT T 22 S, {ELE B AL — AN e 4 (BR ek
)R —A™ [ B4 (B . BREES), 38 i LA AN [ J LA 7
5 MR RSO T S ik . % DL A 7 PR EE AR A Al
ICEATAIR) . A EBR(BRE, —BR) . BR =85 . BR = 40R
PUBKEE, bR AR i A T I R
1.2 ARTNRMERS & OB ARERE

AR AT 3 3 22 4 A 2 BOR B B SR B A A,



LERE Ul L

T, S ASACHE L S TR 2 A i o7 R 163

FEFLH D R SR R e e R, AR AR
Bl 1 i HARTAENLRINTT: WA SGE Pl R . 5y
VIR | 728 R M RT3 5 2 50 w2 T 2 5 B sl i) R
B, BERIFLR A0 L W S AR . AT R
[ AR IO Bt . st SR DL R R A S SRR B
o AEHATBEITEMI)E, FEdSEI 2= PorE w2
WERIEAIHT . IR R EAR ST | At/ > — 3 [l 9 43 B
A EAT 0 5E, WEE M E5 R 5 A UG S 50 r
R, Wi bS8, MR, S s B 2L
ARG | LRI s S e 11 J s M O S 0 RS v T 21

2 ETREMHERNESE

FLATH s B4 BB SZ 4B FIES A8 520, 6
AE 0 T o P e R e i | T Sk RO BREE | F AT P ELIE L
S ATMRAZE I A TP TG 5% o i AR AT 20 3 ANHRAERY
Bl 1 FroR): FERIEA DRI IR B B, HAE MR A8 0]
VLI 2o B U1 28 27 b 0 R B NG s SR S RO TR AL, T
PR B A 111 32 ey 2 NE IR i £ ) AORE A RS R AR
PR, TEH AT LA IR Rl A i A e o
K BEJE VBRI ANERGR S, -5 PRSI B
YA, EEEE LR T S R A B AR AR ety
AR B, S ER R ST R TR, PSRRI,
TR TR, 330 5 T L P B 488 2 ORIt R 1oy ) AR,
BT IR AL BE R Z RS IR BOR, RERE XS FLH Ah7E
PRSI RIS RO T R G, SR AN [
AR BEIRT IR AR A AR 26 1 5102 TR
TEFL b VA P ) W75 | SRS B SRR %

T8

BiEME, R T e i R R R o iR A AT
SR, T TLI SRR, FhRPE AR IS
FiC B I A A EE SR 3, IR v AT 11

2.1 RRSHEYINR

BY VAR AL FE AR A BT U AN 2h A BT U)W R Oy ik,
T A 3 AR A AR N R S R A T L R
25 BB X3 3 0 AR A 34 SR I TR R s i B U v Bk
WEAE, M ARAS— 2 (BT VI R, FF 3T V)3 shak SR A i
3 I R R AR, FRASEREE | RN SR, R
R AL S AE T T i sh AT U BT R Ak
S U AR SR L SRR R A S B O I G
SZCZESNIAK %5 PO 5 J2 B, 30 78 3 35 D) 3 R 3% 5 1
10~1000 s 5 Rl i, JH:5 101 M L UG 57 -47) 60 75 PUR o 5% 1) 5 47
Bl S ARE L, I DX A] A0 28 0285 3 X Ay 7L o) i 114 5
JCE HAT PR SRS E— g e, LI S A RS
JE T — B SARBT UL S (L 50 ) T Al 23 I Ah 3 A1 06
PEAF(HIDE R EL 1>0.95), 3% A 2f [ 25 2L 1] i 1) SRR e o i
ALIRAE T AT S A IR AR ??ﬁﬁ“[mo %Wﬁ, 1 Ry S Wl 2L ol o £
FHZEBME SR E b br, HORSMERAE TS [R] B 25 R A B
PIHH(0.01~10 s )FAE BT YIH R (>100 s~ )% 5B AR,
DRl AT 6 B3 24 K 0 ) S A AT R 2 R T2 5L
AR REFR A BT R L R ], thngR 1 PSR
BN 0.01~200 57, 171 [ 25 LA o DU 5 47 i 2 ML v B9 7]
X(1000 s ). Ak, L&A 1 R e 22 5 3 25 filek i
SEERIN, BRFEMBEEES, BHRATE R 5. g,
fl s e AR S SRR B I S B T U Rl e, P
JEEH B LA 4 1T S WA 4 1 T 2

/;@@w Ry \\

A i 4

| By <
, (R ) -
W )
( ) il e ML ——
—= < ST
e AR L) —— l (
NN -
ﬁ”’rﬁ(iﬁ AR {\{35
50w P

B G ARARAEZL ] i TR A 11 P AR B AR )

Fig.l1 Technical roadmap of the mouthfeel of dairy products characterized by rheometers
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Table 1 Testing examples of the mouthfeel of dairy products characterized by rheometers
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Fig.2 Stribeck curves of different shapes in dairy products
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