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Abstract

The volatile components of aromatic plants have an important impact on human health and mental emotions. However, some
negative odorous plants with not particularly friendly smells are commonly found in landscaping, aiming to explore the ef-
fects of odorant plants on human emotions and physical and mental health. Taking Tu/baghia violacea, a commonly used herb
in Zhengzhou, as an example, the volatiles of Tulbaghia violacea, a common aromatic plant, were collected by the dynamic
headspace bagging method, and analyzed to control its odor by identifying and analyzing its odorant compounds in combi-
nation with Gas chromatography-Olfactometry-Mass Spectrometry (GC-O-MS). GC-O-MS analyzed the composition of the
compounds controlling the aroma. Brain waves, skin conductance response, and heart rate, which have a strong relationship
with mood, were used as physiological indicators, and the anxiety-specific scale STAI, odor intensity, and pleasure rating scale
scores were used as psychological indicators. A total of 12 main components were collected from the Tulbaghia violacea, and
the largest content was hydrocoele, with a concentration of 98.7 mL/m’. Changes in theta, alpha, SMR, and M-j waves after
sniffing the Tulbaghia violacea were significant, and the heart rate and skin conductance indexes showed an upward trend. The
odor components of the odorous plants elevated the effect of negative emotions on the state of mind to a certain extent, leading
to nervousness, panic and depression, decreasing energy.
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Fig. 1 Materials of stimulus and experimental procedure
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Tab. 1 Physiological and psychological measurement
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Fig. 2 TIC Chromatograph of chemical components from Tulbaghia violacea
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Tab. 2 Composition and concentration of VOCs released from Tulbaghia violacea

fREARTIE) /min HEYEIRECAS S DFR WA/ (mL/m®)

Retention time Compound name and CAS number Molecular formula Density
4.380 2-Methylbutane 2- LT e 78-78-4 CH,, 46.8
7.636 3-Hydroxy-2-butanone 3- 3k 2- TR 513-86-0 C,H;0, 28.4
9.939 4-Methyloctane 4- WHEaEhe 2216-34-4 C,H,0 13.5
9.945 3-cthyl hexane 3- LHEEkE 619-99-8 CHy, 113
10.740 Ethylbenzene CHTE 100-41-4 CH,, 15.3
10.897 p-xylene SRR 106-42-3 CH,, 21.3
11.271 Styrene KN 100-42-3 CgHy 15.6
11.812 (9)-P-mentha-1,5-diene T 4221-98-1 C,Hy 98.7
12.516 B -phellandrene B - IR 555-10-2 C,Hy 3.6
13.765 1,2-Epoxyoctane 1,2- BREEHE 2984-50-1 CH,.,0 0.9
13.209 p-Mentha-1,3,8-Triene F A -1,3,8- =4 18368-95-1 C,H, 0.6
14.004 n-tetradecane +-Pake 629-59-4 C,H,0 1.3
14.015 2-butyl-1-octano 2-THERE 3913-02-8 C,,H,0 2.0
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Tab. 3 Results of questionnaire evaluation of smelling Tulbaghia violacea
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Tab. 4 Results of psychological indexes before and after smelling Tulbaghia violacea (different age groups)

B e FE
PIL‘} ?E't*’T‘ Middle-aged group Young adult group
arameters — - —— -
L0 BE pE B8] HE pfE
. ke LRSS 30.65 15.200%* p < 0.001 29.90 16.050** p < 0.001
T aleaie 12.65 37.450%* p < 0.001 13.00 38.105%* p < 0.001
STAT 2 J5H% SAI 2.02500 2.12000* 0.02783 1.95250 2.14800%* 0.00011
A TAI 2.06500 2.07250%* 0.00424 2.01250 2.05500%* 0.01364
i ATEREFE (p<005), #ETERKILFE (p<001),

Landscape Architecture Academic Journal | 103



NZFFEAS | APPLICATION RESEARCH
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Tab.5 Results of psychological indexes before and after smelling Tulbaghia violacea (different genders)

e 2 %
DIRIEPR Man Woman
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B il s P& BBl ) p &
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. fubks -
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Fig. 3 Analysis of psychological and physiological index difference
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Tab. 6 Results of physiological indexes before and after smelling Tulbaghia violacea (different age

groups)
_ RIHTE
irﬁjuﬁpg Physiolijl_giifjlgliigicators Tulbaghia violacea
] =)= p &
FzH, GSR 1.5828 2.0182%** 0.005696
L% HR 68.1214 70.0289** 0.000030
i, EEG 0k 0.2188 0.2579** 0.000497
AR a ik 0.1795 0.1481%* 0.000276
SMR % 0.0280 0.0248** 0.000025
M-p ¥ 0.0729 0.0616** 0.000270
Hp 0.1064 0.1216 0.132881
J7 1, GSR 1.1600 1.4435%* 0.003524
% HR 66.9873 71.6948** 0.000670
0% 0.2154 0.2542%* 0.000654
HiE a ik 0.1833 0.1613%** 0.000259
fixid, EEG SMR 0.0308 0.0272%* 0.000471
M-B ¥ 0.0780 0.0659** 0.000159
H-B ik 0.1101 0.1152* 0.043748

E 2 RATEFLF (p<005), = ATERNMIEF (p<001),

R7 REEGENGEEERER (RRME)

Tab. 7 Results of physiological indexes before and after smelling Tulbaghia violacea (different

genders)
, e KL

Ggwiir Physiob%ii%jﬁzac;icators Tulbaghia violacea
=D HE p &
JiZHL GSR 1.7221 2.1686%* 0.006797
02 HR 69.5372 72.6615%* 0.001258
0k 0.2204 0.2511%** 0.003516
5 a ik 0.1936 0.1696** 0.000126
fipi e, EEG SMR i 0.0294 0.0268%** 0.000154
M-B % 0.0676 0.0584%* 0.001326
H-B ¥ 0.0302 0.0329 0.115444
JZ L, GSR 1.0202 1.2931%* 0.001071
L% HR 65.5715 69.0622%* 0.002341
0 0.2138 0.2610%* 0.000065
& a ik 0.1692 0.1397%* 0.000551
Jhite, EEG SMR i 0.0294 0.0253%* 0.000087
M-B ik 0.0718 0.0594%* 0.000039
H-B ¥ 0.0294 0.0321 0.187011
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