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Fig. 1 Chromaticity coordinates of three materials for
juice packaging under D65 light source
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Table 1 The parameters of the three simulated

light environments

Fo5 R =X BRI /1x Ra {3 /K
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Table 3 Atmosphere perception data of factor loading

SRR AT A
IR 1 W T 2 AT 3 IR T 4
RUHRAY - JRiR 0.852 0.086 0.126 -0.038
VKR HY - TR 0.783 -0.112 -0.078 0.037
HHEBIRN - H 08 R 0.753 0.185 0.189 -0.140
TRk - KA 0.693 0.168 0.345 -0.050
AR - TR 0.690 0.056 -0.349 -0.138
BRI — R0 Y 0.681 -0.053 -0.554 -0.231
THAR A - B 0.652 0.143 0.146 0.610
BIRA - BT 0.551 0.364 0.328 -0.409
MESZHY — EFIG Y 0.067 0.839 0.159 -0.095
FRIRAY - FH 0.142 0.831 0.129 -0.017
TN — 24 0.234 0.733 0.245 0.228
/N~ TERL -0.219 0.717 -0.309 0.249
JFERI) - Bt -0.004 0.057 0.628 -0.038
JAIMR Y — A 0.508 0317 0.575 -0.225
AHRM - AR 0.101 0.470 0.523 0.424
BRI - W52 -0.350 0.135 -0.075 0.805
F4 FEEMBEOEPRZIRER 32 @R, B, MEMNOEBREMHEW
Table 4  Single-factor experimental results of FHZNE 00, U aiE. Jit. Mk 3
atmosphere perception data ol DR 2 X 71 2 5 WL B R T AIM 2 100 BRER R i ™ A=
IREEH T F WEE P RN, SR 5 s,
SEY 8.157 0.001 K5 ZEAFEFENTER
AP 3.332 0.048 Table 5 Multivariate analysis of variance results
L i13:3 1.419 0.256
A 2.768 0.077 ES DHEATPEAN A F B P
HARE 5.713 0
TE: P <001, %5 2 #; 0.01<P < 005, H B #&; Ul 5.157 0
P>0.05, NARE; T, Y5 12.082 0
45 ) B 6.870 0
: A Peie 7.215 0
B 8.006 0
R R 6.686 0
B 5.401 0.005
W | 4229 0.015
I EE 10.800 0
Mo Hng 5710 0.004
W3k 2712 0.067
B 8.633 0
R 7.781 0
B 0.815 0.590
W | 0.466 0.880
23?)00 4500 6000 UEESES 1.336 0.223
fR/K Bt 5 i AU 1.320 0.231
.......... TR 5 TR -1 PR 5 T SR 0.700 0.692
- IR g === MR o b b
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Fig. 4 The effect of color temperature on intimacy O PR AIRE M SR R Bk B R 2GR | AR R
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Table 6 Correlation analysis of color and material to quantifiers of psychological evaluation

ES ERE EWE W5 e AR i W S B R
it Pearson i 2%k 0.054 0.093* 0.170%* 0.056 0.098* 0.139%* 0.153%*
- wEM P 0.212 0.031 0.191 0.023 0.001 0
R Pearson i 2%k -0.108* -0.053 -0.166%* -0.085* -0.068 —0.157%* —0.156%*
i
. BEWEP 0.012 0.222 0.047 0.115 0 0
e 0 AE0.01 900 (U2 ) , AR, 7 7£0.05 800 (XU2) , MR, FHE,
F7 LEEMEMNEASHERFHOEXESTER
Table 7 Correlation analysis of psychological evaluation quantifiers and environmental factors
AL B E RO [agnyEs wiides Dby
. Pearson Hl5¢ Z%L -0.053 0.079 -0.031 -0.031
EAREE e
wEMEP 0.218 0.065 0.470 0.478
Pearson H2¢ R 5L -0.045 0.092%* -0.053 -0.084
VTS .
wEMEP 0.292 0.033 0.219 0.052
) Pearson Hl5¢ Z %L -0.025 0.030 -0.105% -0.108*
LSS .
wEMEP 0.570 0.480 0.015 0.012
Pearson H2¢ R 5L 0.040 0.081 -0.010 -0.019
TR .
wEMEP 0.352 0.059 0.812 0.654
Pearson H2¢ R 5L -0.057 0.065 -0.059 -0.068
[P e
wEMEP 0.188 0.129 0.169 0.116
e Pearson Hl5¢ Z %L -0.080 0.009 —0.126%* -0.095%
B o
WEMEP 0.065 0.842 0.003 0.028
- Pearson Hl5¢ Z%L 0.025 0.070 -0.062 —0.128%*
e R .
WEEP 0.556 0.102 0.154 0.003
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Fig. 5 Comparison of mental perception evaluation of juice beverage packaging with the same material and
different colors under the same color temperature
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Evaluation of Outer Packaging of Juice Products Based on Commercial Space

Lighting Environment Impact

LIANG Jing', WU Shiyi’, HUO Lijiang®, LI Tiantian', LIU Ze', WANG Caiyin’

(1. School of Information Science and Engineering, Dalian Polytechnic University, Dalian Liaoning 116034, China;
2. School of Light Industry and Chemical Engineering, Dalian Polytechnic University, Dalian Liaoning 116034, China )

Abstract: The development of the light environment in commercial spaces has been gradually increasing with
people’s demand for quality of life, and its efficacy is not only limited to meeting the lighting needs of merchandise
display, but also meeting people’s psychological comfort and preference needs. Two common attributes of the outer
packaging of juice products, namely outer packaging material and color, were used as variables to study their effects
on consumer emotional response and the preference analysis of color temperature on the two variables under different
color temperature commercial space light environments. The experiment was based on simulating the light environment
of convenience stores and supermarkets in indoor commercial space lighting mode. Three color temperatures of 3000,
4500 and 6000 K were selected as the value of the commercial space light environment variables, and the illuminance
of 300 Ix was used through general lighting. The outer packaging of the juice product adopted three different materials
(metal aluminum, composite paper and plastic), and each material corresponded to five outer packaging colors (red,
yellow, green, purple, pink). The research results showed that pink and purple were suitable for different materials in
different light environments, and were less affected by light environments with changing color temperatures. Among
the three materials, composite paper and metal aluminum were more popular with consumers, and less affected by color
temperature changes. The light environment of 4500 K color temperature was suitable for different materials, which
was the optimal color temperature value in the experiment. Shop owners could optimize the light environment of the
commercial space to provide consumers with a more comfortable shopping experience while promoting sales.

Keywords: commercial space; light environment; color temperature; the evaluation of outer packaging of fruit

juice products; emotional response; psychophysical experiment
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