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Abstract: Objective: Investigate young people’s taste preference
for white bud kiran tea and design tea drinks accordingly.
Methods: Design a combination of electroencephalogram (EEG) ,
electrodermal activity ( EDA), heart rate variability ( HRV)
multivariate statistical analysis and sensory evaluation to allow 24
subjects (12 of each gender) to evaluate the taste preference of
seven batches of white bud kiran tea of different grams and

brewing lengths. Results: the mean values of power spectral

density, HRV and EDA of EEG can predict the taste preference

ELTH mEA MK Y5508 AR EHLEEGREIMLk
SO TT ORI (45 . NSCL-KF2021-07) ; F 8 48 # & Fh
IR R (45 FITKBK22-173) s ff il 4
AR ERAFTHFREMNRTITBE (4 5.
FBJG20210070)

EZ BN A M A981—) , J 1 5 Vi K 2 @ 2082 i+
E-mail : topku@ vip.qq.com

5 B 89 :2023-02-21 B B #1:2023-06-07

of the subjects more accurately, and the mean values are
negatively correlated with the liking level. A two-way analysis of
variance shows that HRV and EDA are not affected by gender
differences between subjects and the subject tea sample.
Conclusion: Most of the subjects preferred the taste of 10 grams
of white bud kiran tea brewed for 10 seconds.

Keywords: white budkiran tea; taste; electrodermal activity;

electroencephalogram; heart rate variability
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Table 1  Types of EEG waves and their main meanings
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Table 2 Brewing parameter setting of white

bud kiran tea
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NI E
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3 HIRSHMr
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TE SR S AT B 3 78 A S B I AR DI S . B RIS
B il & S 25y B PSDLEDA Fl HRV #4944 {8 71

i B /g RN /s| S5 BoR/g wniERbK /s Oy 25 FLR L MR A B 3 0 1) 3 i Tt 4 B DR U b OE (
1 ; 20 5 1 10 W/ RO B s B Jm T Zo05e i, 4T PSDLEDA R
) g - 6 . 90 HRV W57 A0 R AT 5 i 47 AR 1 22 ] 9 % R 56 &R
; . 2 ; " % KRR ETEM R E R G EN A ERSER 4, 456

F3ME 4 T LUFE M, 2R F F WM AN MY EDA
S 2 fE/IN 32 0 R 3 0 10 26 X I 0 EDA (K . %4 o it 1 ]
3 ZHAEFEDAE
Table 3 EAD values of subjects
ZH FEAh 1 Feih 2 FE 3 FE il 4 FEM 5 FEdh 6 FE 7
it sk 001 4.12 3.91 4.43 4.65 5.08 5.19 4.73
sk 002 5.59 5.91 5.67 6.04 5.67 5.50 5.91
it 5k 003 5.75 5.51 4.90 5.26 5.66 5.67 5.26
sk 004 5.03 5.04 4.61 4.50 4.95 5.34 4.79
i3k 005 5.91 5.05 6.07 6.72 7.25 5.91 6.69
Sk 006 1.23 0.94 1.38 1.51 1.29 1.45 1.20
05k 007 8.95 8.58 8.49 8.50 8.58 8.62 8.57
it 5E 008 7.11 7.31 7.83 7.86 7.40 7.81 7.40
it 5k 009 6.06 6.01 5.94 5.74 5.75 5.93 5.82
it sk 010 4.03 3.94 3.71 4.06 4.06 4.04 4.12
itk 011 4.47 4.41 4.16 2.15 5.43 5.13 4.65
idsk 012 3.63 3.36 3.34 2.72 2.69 4.19 3.63
ifok 013 7.74 7.57 7.51 7.66 8.10 7.85 8.01
ek 014 4.61 4.52 4.49 4.45 4.29 4.42 4.29
it 015 1.87 1.69 1.28 1.59 1.76 1.54 1.58
itsk 016 2.27 2.03 2.36 2.19 2.52 2.12 3.11
itk 017 1.58 1.24 0.71 0.49 0.44 0.46 0.67
it sk 018 3.67 3.75 3.82 4.11 3.78 3.87 4.02
sk 019 0.69 0.64 0.53 0.50 0.47 0.48 0.47
e 5k 020 18.70 15.40 17.78 16.48 16.65 16.11 18.12
il sk 021 1.14 1.23 1.29 1.35 1.39 1.40 1.45
sk 022 12.52 12.02 11.28 11.58 9.21 9.87 10.11
sk 023 12.93 13.72 11.51 11.38 12.61 12.30 13.48
it 5k 024 15.58 12.93 12.97 12.93 10.40 13.36 13.43
""" T 605 570 567 560  5.64 577 590
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Table 4 Subjects’ preference markers

otk B 1~4 F1 6 B 5~7 iR BEdh 1~4 F1 6 BESh 5~7 iR
AN FE i AN WY FE e E I RE B YR
gk 001 6 5 2 7
ik 002 4 7 1 5
it 5% 003 1 5 3 7
o 5R 004 2 5 4 7
id sk 005 6 6 2 5
g% 006 4 5 2 7
ik 007 1 5 3 7
it 5% 008 4 5 1 6
id sk 009 1 5 4 6
itk 010 4 7 3 5
gk 011 6 6 4 7
ik 012 1 5 6 6
5% 013 6 6 3 5
ik 014 1 5 6 7
idsk 015 1 6 3 5
gk 016 1 7 2 5
ok 017 6 5 6 6
itk 018 4 7 1 6
idsk 019 1 5 6 7
sk 020 1 7 2 5
o5k 021 6 7 1 6
ok 022 1 7 6 6
o5k 023 2 7 4 5
sk 024 1 7 6 6
""" e 16 a4 &

AR TR B Bl S 4 AR ASL B R 10 g B H 2EA
220 s B WM, Y oo i A W) B E R B U
SHMRAS, B H e B i 10 s BiE o 11 g M2
a2,

LR 5 MR 6 & B, Bl T oo Bt ) A ] A
R BE R A5l HRY YA 25 5, w0l %+ oo pd
5] A [7] 4 4 ) o B2 i 25 i HRV S A 25 5. AR LU
AEMBFFEDT HRV E /N B 500 HRV (K,
B B R B, T oyt B ) AR R A9 AS [ o B A A%
M55 2 AR HRV B - 265 4 FRAT SR AR, 3t 0 il
BB A T R AN 2 M, W H T
20 min Y 8 g MR MR LT T RE D I FHIK.
MR 20 min 19 10 g B9 I 2F A1 22 el gl 35 19 1ok,
T v R [ ) o 36 B 8] AN J) ) 5% i, 0 FE SR 6 AR

BF HRV (B 35 5 . 85 5 AR S5 1%, U6 B 4 3 d5 B 0k o 3
10 min 9 11 g B H 37 22 A E R WL 20 min 19 11 g
M HE A,

W 25 FL I R Y SR S IR T D AT
HL AR I ke o B 2 s AN [ 1 I
SR o W B0 WA S Y. AWEFEA B DR, F
SJRETI 2, MR, 0 I TR R R Y AR IR S R A
23] MNP O AL F 0 L DL 3 R
AR T ARG AN]SR O 17
BRI I A T o I B4 S AR AR S S TT 33K A8l 38 358 T B T e
QS 5% 3680,

PSD LU AE AT LA > 214l v Fi, 18145 5 v Mg 38 19 8 19 °F-
EtEBL . o/f AR IR o AT B I 04 ST A5 1% 0 38 5 N R
o AR AR B KBRS T B I A, AR R %
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x5 #WikHE HRVE
Table 5 HRYV values of subjects
anw Bedh 1 FEhh 2 Fefh 3 FEbh 4 B 5 Hefb 6 FEbh 7
g5k 001 879.28 863.09 866.53 863.96 855.47 1 005.76 671.88
id sk 002 760.13 712.27 786.18 731.10 736.94 814.73 704.41
g5k 003 880.94 911.06 879.48 838.71 908.56 848.33 817.71
g5k 004 739.26 853.43 823.74 802.11 862.96 800.88 850.24
g5k 005 965.29 811.08 748.41 760.16 783.23 708.33 804.32
it sk 006 1 830.58 1 689.50 1451.72 1942.06 870.74 1678.21 1 810.27
id sk 007 831.16 841.62 846.45 814.01 803.01 774.87 825.52
it sk 008 1402.98 1 620.82 1 840.21 1 657.99 986.88 2 003.13 1 609.38
id sk 009 925.11 899.62 831.07 924.44 788.31 967.42 817.41
id sk 010 1 086.63 1376.12 980.42 1161.56 1106.43 909.56 730.56
idsk 011 863.53 919.87 921.34 773.84 839.23 813.92 945.69
id sk 012 770.70 832.48 885.54 801.12 833.04 814.12 987.41
idsk 013 851.13 797.62 1 044.56 921.88 940.24 861.52 843.20
idsE 014 835.18 1044.79 835.25 777.68 866.12 994.90 782.24
id 5k 015 715.76 1546.39 797.47 840.23 773.20 1137.15 945.69
ek 016 687.30 639.10 667.97 666.67 986.88 598.09 945.69
sk 017 699.60 735.84 804.99 916.27 791.25 852.54 945.69
ek 018 1 156.25 1 005.51 1051.41 906.68 915.18 768.40 966.15
ek 019 1 509.31 1 233.99 1457.93 1 141.86 3 187.50 1 290.08 1 239.06
ek 020 1 273.44 1 858.55 1762.07 2 066.69 1 890.34 1 326.36 1992.67
ik 021 688.88 600.33 613.38 605.59 625.36 652.50 655.15
gk 022 1 304.95 1 064.58 805.97 677.08 843.75 855.88 970.34
gk 023 697.53 703.13 669.55 664.69 673.47 644.35 676.72
g sk 024 812.14 1514.16 1 080.63 757.42 817.00 841.68 822.92
""" T 965.20 104479 97718 958.91  986.88 95678  973.35
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TR E M 225 .

Houp=u, = =uy R 2ZEF 4 HRV & F B #
S0 5

Ho sy sus s o susy s A 56, P9 22 74 HRV
A ERW,

H R 2 GEREAD

Hoiuy =u, = =up KA Z TN HRV &H &
ER
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Table 6 Corresponding results of preference markers of subjects

B B 1~4 F1 6 h R 5~7 A BEdh 1~4 F1 6 BEdh 5~7
53 fo 5 R FE 5385 15 BB 1953 B AR FE & 1553 B AR FE &
gk 001 1 5 2 7
ik 002 3 5 2 7
g5k 003 2 6 4 7
o5k 004 6 6 4 5
it 5% 005 1 7 3 5
IC 5k 006 4 7 3 6
gk 007 4 7 4 5
sk 008 3 5 2 6
itk 009 1 5 3 6
itk 010 2 6 3 7
gk 011 3 7 4 5
itk 012 3 6 4 5
gk 013 3 6 2 7
ik 014 2 5 4 7
idsk 015 2 5 3 6
idsk 016 6 6 2 5
gk 017 4 7 2 6
jdok 018 1 7 4 5
ic %k 019 6 6 4 7
itk 020 4 7 3 5
i 021 1 7 2 5
ook 022 1 7 4 6
ok 023 2 7 4 5
oSk 024 2 5 4 6
""" veE 2z 6 a5

0.988 963>>0.05, 3% 52 JEfl 5 , & W1 95 £ M 5 Z [A] HRV
HELBEXESR. ATREE I (XA B P=
0.998 718>>0.05, 4% 52 JEU R 15 , 2 B R R /Y 2% Z [A] HRV
HEBERSR, LM RN EEMAERRS
SO HRV B B8 » F TR 3 1 P =0.947 136>
0.05, & WP 51 22 S 2% 22 55 49 28 LA X HRV G W 3%
P, P HRV BUE 2 & WK,

[F]3, 715 EDA A H & WHE Ry 224 Hr 3. i3k 9
B

HEITH.ATHRE“BL"HNERY P =
0.058 420>>0.05, #% 52 J& i %, & W 55 Zo ¥ 5 Z [0] EDA
HELEBHELER, HTFRB O (XHEAO N P =
0.999 975>>0.05, 4% 52 JF i 15 » 3 W AN [R) (9 25 A A 22 ]

EDA R EXER, “SH” ML 5 R R M A A
% 1 & 2 5t EDA B maon, TR 8w P =
0.999 906>>0.05, 7% Wi ¥ 5| 2% 53 1 2% 25 5 19 28 B4 i X
EDA i E . il EDA 2 & W,
1 g5

K Z 05T 43 B TR PR A AR 45 A 0 vk L
ST IR R I L B RIS Sl R R AR S Y 8 (N 22 R
ik 24 A% 7 AHEK AR 7 58 BOR e kK g B 2R A
2EAHEAT D R I PEAR . B 9T A B iR U ) SR
JE AR L 0 FR AR S 2 (R O oL 3 B 240 0 I 8 & WL S
ZARH R BE R R R AR R, A,
IR 5 25001 R B YGRS R M 22 RS 22
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x7 #WiAEZERE PSD L ESRFRICITME

Table 7 PSD and preference markers of subjects

Zil#H ICEN € R a/B 0/8 (a+0)/8 (a+0)/(a+p) 0/Ca+p
1 4 2.03 7.26 8.40 4.25 3.12
2 2 —0.41 6.42 7.24 4.43 3.61
3 4 0.10 4.57 5.90 2.84 1.51
4 2 0.38 4.89 6.21 3.00 1.69
5 4 6.55 11.85 12.97 5.95 4.43
6 3 1.42 8.84 9.56 5.78 5.06
7 4 3.90 10.06 11.00 5.62 4.68
8 5 2.83 12.80 13.21 8.56 8.14
9 4 —2.25 1.04 2.71 0.68 —0.99

10 4 1.52 7.39 8.39 4.55 3.55
11 4 0.39 6.22 7.23 4.02 3.01
12 2 —2.61 3.32 1.31 2.41 1.42
13 2 —1.78 1.68 3.30 1.08 —0.53
14 6 0.35 6.02 7.07 3.88 2.84
15 1 1.71 7.94 8.87 4.92 3.99
16 1 2.50 8.70 9.64 5.20 4.27
17 6 2.81 7.84 9.03 4.39 3.20
18 6 2.72 10.06 10.80 6.22 5.48
19 4 —0.35 4.87 6.01 3.17 2.03
20 2 —0.55 6.05 6.91 4.17 3.31
21 3 1.69 6.57 7.80 3.86 2.64
22 4 2.73 10.39 11.08 6.49 5.80
23 4 1.15 8.06 8.87 5.25 4.44
24 2 3.82 11.57 12.25 6.92 6.25
B 0.80 6.81 783 126 3.24

®8 HRVAWEEMEZAENNR

Table 8 The results of repeatable bivariate analysis of variance of HRV

25 IR 22 Jr F B2 5 F K46 0 ge itk fi P fH RFERFETM F EFE

FEA 29 1 29 0.000 192 0.988 963 3.908 741
41 62 614 6 10 436 0.068 414 0.998 718 2.163 932
ZH 253 212 6 42 202 0.276 666 0.947 136 2.163 932
""" W 21355319 140 152538
Mt 21 671 174 153

K9 EDARMEENEEAZEST

Table 9 The results of repeatable bivariate analysis of variance of EDA

25 IR =R il Fl i F im0 g it #1E P 1A BT F I AE

A 53.83 1 53.828 8 3.637 448 0.058 542 3.908 741
5 1.57 6 0.261 2 0.017 648 0.999 975 2.163 932
ZH. 2.46 6 0.410 6 0.027 748 0.999 906 2.163 932
""" W# 207179 140 147985

Bt 2 129.65 153




HA# 3 FUNDAMENTAL RESEARCH

128 HAF T B G s o R AR R R E . 7E45
JERBTFE T — BT 2 RS A AR 5 B A A
22 R BT A I L B — B .

£ & Uk

[1] skity, EREPC, T RF, 5. JRE 2B &P R g S
KIR[T]. i E A0, 2019, 41¢D): 19-21.

ZHANG Y B, WANG G Q, YU L Z, et al. Formation and
development of sensory review techniques of tea in China[J]. China
Tea, 2019, 41(1): 19-21.

2] HHK, WA W LA R P E AR R S P ) 2 R
RIS ] R ZAR, 2022, 164(1D): 85-94.

XIAO K B, PARKIN. Hearing the good taste: Multi-sensory
experiences in contemporary Chinese tea events[J]. National Arts,
2022, 164(1): 85-94.

[3] SUNG B, WILSON N J, YUN J H, et al. What can neuroscience
offer marketing research? [J]. Asia Pacific Journal of Marketing
and Logistics, 2020, 32(5): 1 089-1 111.

[4] Tk, X5 K, TEER, G5 T IRE AT RGN T8 [ 221
FLABCRA L 0 48 (7] B A 2 4x BCRE A I 2% 4R, 2019, 10(13):
4 086-4 091.
ZHANG J, LIU J F, WANG T C, et al. A preliminary investigation
on the application of taste analysis system based on the
identification of authentic Cognac brandy[J]. Journal of Food Safety
and Quality, 2019, 10(13): 4 086-4 091.

[5] Bk A, HELL, AR, 45, WRUE 7 BT 2R S8 A8 25 PORHR 58 3T 4 J7

7 (9], B % 5 B2 57, 2014, 20(6): 57-61.

GENG L H, CUI H, WANG H F, et al. Application of taste analysis
system in taste evaluation of tea beverages[J]. Modern Instruments
& Medical Treatment, 2014, 20(6): 57-61.

[6] FFUbJE, BT, WEH R, 5. B TR G — g AR 5 £ 00

GETH S TR A (5] A AR S 28 4 0 43 AT (0], B A L2, 2019, 40
(4): 192-198.
YIN H X, YANG Y Q, YAO Y F, et al. Discriminant analysis of
green tea with different chestnut aroma characteristics based on gas
chromatography-mass spectrometry and multivariate statistical
analysis[J]. Food Science, 2019, 40(4): 192-198.

[7) BB R, PR, SREAE, 45, JE T ZOTSETH o BT A [ 42 3 UL
ORT i BAL A R[] B RLAE, 2022, 43(18): 224-235.

LIU Z Z, CHEN B, CAI Y B, et al. Chemical quality of different
Anxi Tieguanyin tea products based on multivariate statistical
analysis[J]. Food Science, 2022, 43(18): 224-235.

[8] WANG Z, WANG Y X, ZHANG J P, et al. Spatial-Temporal Feature
Fusion Neural Network for EEG-Based Emotion Recognition [J].
IEEE Transactions on Instrumentation and Measurement, 2022, 71:
1-12.

[9] KHURANA V, GAHALAWAT M, KUMAR P, et al. A survey on

neuromarketing using EEG signals [J]. IEEE Transactions on

28

[10]

(11]

[12]

(13]

(14]

[15]

[17]

BE 2618 | 2023 F 7 B | RAEHMH

Cognitive and Developmental Systems, 2021, 13(4): 732-749.
N, BT, BT, AT AR S R R O
ZRIR[T]. L3R W B 2 TR, 2020, 39(2): 186-195.

SUN Z G, XUE Q D, WANG X J, et al. A review of EEG signal-
based emotion recognition methods [J]. Beijing Biomedical
Engineering, 2020, 39(2): 186-195.

VEFWI, A — W, R =, 55 3% T i el AR 5 9 A 6 e T Al
LER[I]. R BB 22 5 R 2 T2, 2021, 34(4): 339-348.

XU ZM,NIUY F, WEN X Y, et al. A review of EEG signal-based
cognitive load assessment [J]. Space Medicine and Medical
Engineering, 2021, 34(4): 339-348.

LUV, BB, WRAIIR, S5 3 TN LS R 2 90K 57 K I
ZRR[]. AP R R 2 R CAAA R 0, 2022, 50(11): 54-
65, 78.

WANG H T, YIN H J, CHEN C Q, et al. A review of EEG signal-
based driving fatigue detection[J]. Journal of Huazhong University
of Science and Technology (Natural Science Edition), 2022, 50
(11): 54-65, 78.

ANTONIO B, MARCELINO S, HUGO P D S. Electrodermal
activity: Fundamental principles, measurement, and application[J].
1IEEE Potentials, 2022, 41(5): 35-43.

TR, s T A A R AR B R Ok I H L R TR
O B A IE 4 [3]. 0 BRRL 2, 2020, 43(1): 180-186.

XU F M, SHI Y W. Electrophysiological measures of equity
preferences: evidence from electroencephalography, electrodermal,
and electrocardiography[J]. Journal of Psychological Science, 2020,
43(1): 180-186.

Wb, 2 &%, WEA . RIRBAR 510 i A WU 37 5740
NLHBESE D). 2% TR, 2016, 37(24): 22-27.

LIU S, PENG X Y, ZHANG B Y. Research on the application of
skin electrical signal in product appearance preference evaluation

[J]. Packaging Engineering, 2016, 37(24): 22-27.

[16] 4K il i ) 5 09 17 J&% 5 B BF 5% [D]. 1 i b I oK 2%,

2020: 15-20.

WU Y. Research on emotional responses to tourism advertisements
[D]. Shanghai: Shanghai Normal University, 2020: 15-20.

KW 2. BT IR SRR kR AF S A% DA B e A 5T (D]
B A IS K2, 2022: 32-40.

ZHANG P Y. Research on cognitive load measurement based on
eye movements and skin electrical signals[D]. Wuhan: Huazhong

Normal University, 2022: 32-40.

[18] CHUANG X L, WILLIAM H O, TANYA S W, et al. Psychological

Inflexibility and HF-HRV reactivity to laboratory stressors [J].
Journal of Contextual Behavioral Science, 2022, 26: 134-138.

[19] X3, PR A, Bd, 4. &0 A8 S5 P 0 il 53 0 B 97 i

AEBEFE[I]. Hh T, 2022, 45(2): 19-25.
LIU Q, CHEN J H, YANG L, et al. A study of mental load
characteristics of crew members based on heart rate variability[J].

Navigation of China, 2022, 45(2): 19-25.
(T#% 171 )



&M | Vol.39, No.7

[17] CHYLINSKA M, SZYMANSKA-CHARGOT M, ZDUNEK A. FT-

IR  and FT-Raman characterization = of  non-cellulosic

polysaccharides fractions isolated from plant cell wall [J].
Carbohydrate polymers, 2016, 154: 48-54.

(18] BRI . g SRR 1 2 W 0% 45+ A A7 B HG 55 T e 4 1 9 A L AR T
[D]. Jb 5t E gL K2, 2017: 20-21.
ZHAO J. Structural elucidation of pumpkin acidic polysaccharides
and their interactions with functional proteins[D]. Beijing: China
Agricultural University, 2017: 20-21.

[19] COBS-ROSAS M, CONCHA-OLMOS 1,
OPPENHEIMER C, et al. Assessment of antiproliferative activity

WEINSTEIN-

of pectic substances obtained by different extraction methods from
rapeseed cake on cancer cell lines[J]. Carbohydrate Polymers,
2015, 117: 923-932.

[20] JH s, D AR, SR, S5 R TRR R AT B 2 B T E 5

VA 220 Y B4 1 S A T TR 9. B B2, 2015, 36(19):
34-38.
ZHOU H J, MA H L, GUO D Z, et al. Physicochemical properties
and antioxidant activity of intracellular polysaccharides from
Phellinus igniarius precipitated by different ethanol concentrations
[J]. Food Sciences, 2015, 36(19): 34-38.

[21] E4E, IR, SRS, 5 R 2 W O 5 Qi XA
etk P]. B Tl BHE, 2019, 40C1): 92-95.
WANG J, LI J X, ZHANG H Z, at al. Ethanol fractional
purification and antioxidant activities of polysaccharides from
Polygonum cuspidatum [J]. Science and Technology of Food
Industry, 2019, 40(1): 92-95.

[22] AR, B M, %, 45 R[] ok B2 I 0 9 o3 1) 4 22 W i o0

BRikiES & NS HERRE S RA S #9540 M4 E %

S BT 50 RAW264.7 41D 6 5 0 1 1 82 W (7], 63 5 B, 2021,
46(8): 162-170.
ZHANG M J, YI Y, MIN T, at al. Composition analysis and in
vitro evaluation of some activities of RAW264.7 of Lotus Root
polysaccharide extracted by ethanol precipitation with different
concentrations[J]. Food Science and Technology, 2021, 46 (8):
162-170.

[23] EXCZ, A, EF0, 4. 78 b Z WAL 2 415 A W 3 4 o
FEIERET]. fX AR RL, 2022, 43(D: 1-13.
KANG W Y, MENG L J, WANG L, at al. Chemical composition
and biological activity of polysaccharides from flowers: A review
[J]. Food Science, 2022, 43(1): 1-13.

[24] CHEN L, HUANG G L. Antioxidant activities of sulfated pumpkin
polysaccharides [ J ]. International Journal

Macromolecules, 2019, 126: 743-746.

[25]SONG Y, NI Y Y, HU X S, et al. Effect of phosphorylation on

of Biological

antioxidant activities of pumpkin ( Cucurbita pepo, Lady godiva)

polysaccharide [ J ]. International Journal
Macromolecules, 2015, 81: 41-48.

[26] ZHANG H X, ZHAO J C, SHANG H M, at al. Extraction,

of Biological

purification, hypoglycemic and antioxidant activities of red clover
(Trifolium pratense L.) polysaccharides[J]. International Journal
of Biological Macromolecules, 2020, 148: 750-760.

[27] B8 4, 528, JR AR, S U200 R OB AR T OF S SR 0], B
A BT 5 &, 2014, 35(7): 108-110.
ZHAO J, YUAN C, ZHOU C L, at al. Research advance in
hypoglycemic effects of pumpkin polysaccharides [J]. Food
Research and Development, 2014, 35(7): 108-110.

(L#% 28 7O

[20] sk fek, BUFh, AR, . BT oM A A% X0 222 Sk Y
REMA[D]. fiff T 4R BE 2 B A R, 2022, 43(3): 277-283, 353.
ZHANG J, YAN W, WANG J C, et al. Exploring the effect of
impaired glucose metabolism on heart rate variability [J]. Academic
Journal of Chinese PLA Medical School, 2022, 43(3): 277-283, 353.

[21] FLA5F, BRK, BBRE, 5. RlA O 3708 59 1k 5 R A9 Al 42 il
R SR 7], 2= 4, 2021, 41(3): 68-77.
KONG L Q, CHEN F, ZHAO Y J, et al. Non-contact psychological

stress detection by fusing heart rate variability with expression[J].

Acta Optica Sinica, 2021, 41(3): 68-77.

[22] S Ak, BAER, YRR AL, AF. B R IECE 20 BT BORTE 2R i i B
by R[], B RS, 2000, 30C19): 351-355.
SHI B L, ZHAO L, WANG H Y, et al. Application of intelligent
sensory analysis technology in tea quality testing[J]. Food Science,
2009, 30(19): 351-355.

(23] AR . 155 15 22 G Ho ek S0 g Ay e ok 1 0], P B, 2012
(25): 192-193.
YU S Y. Symmetry in the time and frequency domains of signals

and systems[J]. Science & Technology Vision, 2012(25): 192-193.

(E#% 156 1)

[31] TANG Y, FAN Z, YANGM, et al. Low concentrations of the
antidepressant venlafaxine affect courtship behaviour and alter
serotonin and dopamine systems in zebrafish (Danio rerio) [J].
Aquatic Toxicology, 2022, 244(10): 60-82.

[32] KOPSCHINA FELTES P, DOORDUIN J, KLEIN HC, et al. Anti-

inflammatory treatment for major depressive disorder: Implications

for patients with an elevated immune profile and non-responders

[J1
Psychopharmacology, 2017, 31(9): 1 149-1 165.

[33] NGUYEN M, STEWART A M, KALUEFF A V. Aquatic blues:

to standard antidepressant therapy Journal  of

Modeling depression and antidepressant action in zebrafish [J].
Progress in Neuro-Psychopharmacology and Biological Psychiatry,
2014, 55(12): 26-39.

171



