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Establishment of Reference Scale for and Dynamic Temporal Change of Cooling Intensity

ZHANG Lulu, WANG Houyin, SHI Bolin, ZHI Ruicong, XIE Nan, ZHAO Lei*, CHEN Xiuhong
(Sub-Institute of Food and Agricultural Standardization, China National Institute of Standardization, Beijing 102200, China)

Abstract: Based on the cooling descriptors established by a special sensory panel and the analysis of scaling results for
reference samples with different cooling intensities, the linear scale method was adopt to establish a 15-cm labeled line scale
consistent with Fechner’s law. The concentrations of reference samples were 4.00, 7.60, 12.00, 15.00 and 20.00 g/L menthol
aqueous solutions and the labeled values in the 15-cm line scale were 2.50 cm (slight cooling), 5.00 cm (a bit cooling),
7.50 cm (moderate cooling), 11.00 cm (strong cooling) and 13.00 cm (extreme cooling), respectively. Moreover, the time
intensity method was also used to explore the dynamic sensory change of reference samples. The maximum intensity (/,,,),
duration time (7, and the area under the time-intensity curve (AUC) were obtained though statistical analysis of the time-
intensity curve established based on sensory panel data. The results showed that the relationship between these time-intensity
curve parameters and the concentrations of reference samples was positively correlated. Meanwhile, the effect of dynamic
sensory change on the overall intensity (/,,..;) was also studied and it was confirmed that /., played the most important role
in scaling the overall intensity of reference samples. This paper not only has presented a powerful method for quantitative
sensory evaluation of cooling intensity, but also has provided a creative idea for multi-dimension sensory evaluation of
cooling and other trigeminal sensations.
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Fig.1  Scale range of cooling intensity descriptors

2,12 SRR GURGR B I e

PEAN GARES AN TR o B 2 LURE 0 0l 6 AT T AR BE, 45
RS E VAN ol R AR AR #E R 2Z (relative
standard deviation, RSD) Z#EL{EA 7 8P4 /N 2H 25 B 1)
BEEMREHGERD, HRSD/NT0.20, MZ5 R E
S-SR, k2, ZRSDIEKT0.20, 45
HEMEARE M CIEHTESG T . BR3ATH, L

YA VP B2 I S PR /N 0 v O S 2 LR s B 5 SR
RSDEIITE0.20LA P, BRI, Hdif ik, w7585
Mo WGP N3 RPN 45 SV B R AT T I AL B,
A B /ANAKTS AN B S LRE 1R 8 A D S e 3 A P2 A
BIVJ5 &< B 24,00, 7.60. 12.00, 15.00, 20.00 g/mL ¥
L~ ff B 3 S BR E Z L R AE 1S om AR BEAE 7 0 M -
2.50, 5.00, 7.50, 11.00, 13.00 cm. %5&2.1.1°545 50
B, DRI S S LURE B A 43 A 55 T R R 1 A
AN, HG, AT R R TR 5 5 AN R
ZHRER) — — XL FR, AT 5 28 s HE ot B P47y
S AR, BIHUEGE UGB B . B A FE. R
T R T IS PR L - 97 A T 5 S e B 2 LU R o R 52 4 )
g: 4.00, 7.60. 12.00. 15.00. 20.00 g/L, *i R FR
CE AN 2.500 5.00. 7.50, 11.00. 13.00 cm.

%3 FERBESLABEBREWNER

Table3 Summary of the results of overall intensity for cooling
intensity reference
L 4L 7.60 gL 1200 gL 1500 gL 2000 g/L
R

Fiflem RSD  Fif¥/em RSD  f7ffem RSD  f7f/em RSD  f7f/em RSD
Al 240 017 500020 820 007 1120 0.8 1200 013
A2 190 0.19 430 011 750 020 950 017 1350 020
A3 220 0.20 400 012 700 017 1250 0.20 13.00 020
A4 270 014 6.10  0.19 8.00 020 980 0.5 1190 019
A5 180 020 450 009 600  0.16 1090 0.16 1250 018
A6 280 0.09 550 010 800 010 1050 0.18 1200 0.17
A7 340 012 500 016 700 012 1200 0.09 1400 019
A8 260 011 560 018 830 015 990 0.10 1450 0.20
A9 280 012 6.30 016 900  0.14 1130 012 1280 0.16
Al0 220 0.09 410 019 600 014 1200 020 1410 0.15
BE 250 5.00 750 11.00 13.00
RSD  0.19 0.16 0.13 0.09 0.07

2.1.3 USRI MR B

FE O BB AR S AR, S8 SR O Y HE 2y
e BB S IR N IR B AR 6 K 2R ) B R 3
AR A 51 AL B IR R R AR A . oy, B BARR PR 0
Y EE R R B,

U Ffrse e, R 2 ) 9 SR ke ol i (1) AR 1
AL, T HRIy—E R, AT .

AP_

@

X ONFERIE; AN ZERRE; N
(8

2) WAGUEHE, RO ESE YR I HUE BE
ke, HaXErN:

S=klgl 2)

3) Hrdsce s, OHESEVMHEBENNERE, H
NEITRN:

S=kI" (3

k (D



)

XAERBEE E6o

= 2016, Vol.37, No.03 41

N ST AR DK A [R] J5 S5k A 55 - Y A T 11 2 )
TR AIE i o) SRR, X AN T Jo A R L - A 5 LA
L ) R A U B R A 2 TR ) R RIEAT T A, &
RO, L-TETREREIRE () 1505 5k & o
B ) BIEHRKR, UEXRRKXAY=06.58Inx—7.47
(R*=0.94) (E2) , HULAIHL, PP 00 i s i Jsk
B P B B 5 - A T O R R T X A A AR LG, B
M DR V¢ SRR 8 B P I . 7E — 78 L- T ef B 00 VR S T A A
A GO B B 2 T A

y=06.58Inx—7.47
R=0.94

1 L
0 5 10 15 20
LR R (g/L)

B2 L-EWRRERESRAUEHEESHLARE

Fig.2 Intensity reference scale of cooling sensation

22 RS R AR R Eh A AR B

NS AT KGR L 2 LU 5 5 {EL i I 18] 22 4 1 1
T, ASHIE ST F I []- 9 S VE 0T 45 5 I 1) 550 o 5 e i
EEATAREE, XERHEAT G IR, BRI A3 205 A
IR I 2 LU I [R] -9 B2 AR 28, W3 PR . M
BARMZRTE, VR INLXSS AN S LURE R TR b B
Y Rse @R BT RS2 18 R R, I E)-5R AL ph R B AT A
e 7 HL A V{7 L - Ar VRN 11 (91 mincz py BITAT 3K
B Ak BT KT R R KRG, A FL-H A R R IR
FEIRIIFTC 525 22 5, T o3 4 U i o -39 7y o vk
FERIHE Tk A BHZ N AR, Bl L3 4
AR L PR S 0 2 T A TR R A

14 m 4.00 g/L L-#ifu i
12 * 7.60 g/L L3 A
510 * 12,00 g/L Ly i
@ g Ax:.. A 15.00 g/L L
% 6 “A% , ® 2000 /L LR
= 4 A °
# Aa3e
& 9 " A Qe
% &
=0 ey . ; s
) 1 1 L L L 1
0 5 10 15 20 25 30
I} T8 /min

B3 GRS LR -1 R

Fig.3  Time-intensity curves of cooling reference samples
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