fbﬁ%? Guihaia Sept. 2023, 43(9): 1646-1655 http://www.guihaia—journal.com

DOI: 10.11931/ guihaia.gxzw202204043 ;
BRI, XU, X2, 2023, ZEN CO, W IR N B A0 50 IR AE Ak ok B AlE 75 4% & W) B IR B R2 ) (U], TP AR, 43(9) : hEd
1646-1655.

CUI JX, LIU H, LIU H, 2023. Effects of indoor CO, concentration, temperature, humidity and light variation volatile organic
compounds released by Plectranthus hadiensis var. tomentosus [ J]. Guihaia, 43(9): 1646-1655.

E W C02 i’& \Iﬂ]ll }#?D%In\m1'kx\j-
il il B 4% & 490 % U & RO 22 i
ERAR, x| B w4t

(1 LRI ATR K Y5 R TR AR A2 5 A dr bt e b AR BFFE i, dbat 100191
2. bR R R a8 RAEFAR 5 E 2 TR EPRBEABFE 0, bt 100191 )

# =E. [ E ( Plectranthus hadiensis var. tomentosus)ﬂﬁ%ﬁb%,ﬂ\mﬁﬂﬁiﬁ D@J%‘E’Jﬁ?ﬁﬁ {8 =A% K& W)
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Abstract: The aromatic odor of Plectranthus hadiensis var. tomentosus has been found to have the potential to improve
physical and mental health of people in indoor environment, but its effectivess is reduced for that the release of volatile
organic compounds from plants is susceptible to indoor environmental changes. The purpose of this study was to
investigate the response of volatile organic compounds released by P. hadiensis var. tomentosus to common indoor
environmental changes, and to provide a scientific basis for its efficient and sustainable application in building a
comfortable pro-biotic environment to improve the physical and mental health of indoor personnel. Thus, the effects of
four typical indoor environmental factors, such as air temperature, air relative humidity, CO, concentration and light
variation, on the release of volatile organic compounds from P. hadiensis var. tomentosus were investigated in this
study. And the dynamic headspace and gas chromatography-mass spectrometry techniques were used to analyze the
volatile organic compounds in different indoor environments with an environmental control device based on mixed-level
orthogonal array design. The results were as follows: (1) Among the four typical indoor environmental factors of air
temperature, air relative humidity, CO, concentration and light condition, CO, concentration and air temperature had
greater effects on the release of volatile organic compounds from P. hadiensis var. tomentosus, while the effects of air
relative humidity and light were weak. (2) For P. hadiensis var. tomeniosus cultivated under normal photoperiod, an
environmental condition with CO, concentration of 500 wmol + mol™”, air temperature of 25 °C and air relative humidity
of 60% was the most suitable for releasing volatile organic compounds from P. hadiensis var. tomentosus in the absence of
light. Under this environmental condition, the total amount of volatile organic compounds released by P. hadiensis
var. tomentosus was 86.23 pg + L' + kg™, and the content of biological active components with potentials for the positive
intervention of physical and mental health was 78.03 pg + L' « kg'. In summary, the results suggest that when the
aroma plant P. hadiensis var. tomentosus is used to build an indoor pro-biotic environment to maintain or improve the
physical and mental health of people in indoor, the environmental conditions should be controlled properly, especially
CO, concentration and air temperature, so as to fully and efficiently produce the positive health benefits from P. hadiensis
var. tomentosus.

Key words: Plectranthus hadiensis var. tomentosus, volatile organic compounds, temperature, relative humidity, CO,

concentration, light condition, mixed horizontal orthogonal test
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25 B [A R 19 05 & HE W BlE il A ( Plectranthus
hadiensis var. tomentosus ) 42 J& 1 B E Ay B & (1 2 4F
AEREACIR B ALY, 7 PG R b X S AR Y 4
A (5 E SR E R ,2020) , M AETE T H LAY
N A 3 1T 5 TR
B 2016) . HIBKZEM LT LE £ ST B RHEE
b S B PR I AR R 38 T LA S VI (5K e A
2019) . FERRTF e, AR E ik I nl i 25 2
5K B 25 OFl /N3 55, 2020) , AR N6
80% I 8] 76 % N BE i, A AL T % N I AT 1 26
FIBE R (5] H 4517 &2 ( Mazlan & Abas, 2021) . i
AR BB AR B (COVID-19) 14 B 5 5 4 415 T
BRI T ANE Sl I TR AR Y 15 2 23 i)
KT 16% 1 28% ( Rajkumar, 2020) . #filf flf &
7 FH T X B O A 5 1 % N IR, S — b
FHT 24 A 2 9 HE Y A 30RO B R 4T 2
AR T

SR, % A& f W) ¥ K W (volatile organic

compounds, VOCs) B A RS BEUE — A~ 2
B 5 e AR B AR 500 SR IBY | RN R S 5 )
A PRSI AN R IR B R R B VARG VR 208 VOCs
BEAEA R IR N AFTERR 22 5% . R (2012)
WESE R B, W 7 A v (0 AR 3 28 Wy Jo A 08 1) B Tk, i
— SRS YT A B B RR, B
e AEAEARIRL N OB O LR 4 5 W, R Z 8k 24k
BV RIE = SOR R, Ak, 6RO B
WA — B B oo R VO W) OB ik VOCGs
(Holopainen & Gershenzon, 2010) , PR35 1 f 4 hinn]
{AAR R = A2 BRI VOCs 4 & A8 B A8, I Hig
FERS NS 55 B YT - U IR S 2 W 3 A A OC (2%
HEIEAE, 2015) o AR, A AF 5 WoR — 2L AE W) 1Y
VOCs BB T i W B2 I A Uk, £8 2 25 32 3 4 i1
(ZFEBLEE,2015) . R CO, WX HIH) VOCs
ey iob A IR RS B RS TS S = I i N S 2 e U
S AE VR FE ) CO, AT FA VOCs B i 2 %
8%, T A 7E 20 VOCs B i i 3 TH & (Jasoni et
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al., 2018) . ik, AFEHEHIHY VOCs BN P11 A2
AR B AFAERUR 22 5 | it e — 2005

ENREZST AR AW WNI AR A SN SR LR =
UG, W WA= N IR B B 25 [ B/ DGR
SRR CO MR = SE A . N CO, Mk 3 B (IR (B
4573 pmol - mol™, Fx Fi{H 15 4 991 wmol + mol™
(Wi K% ,2019) 3 % P9 ) B AR TR E 7E 19.78 ~
31.18 CYEE A, 28 PIAR XTI BE 240 M AR Lo, &
TAA, B om0 5 % N A R B DA OC
( Tamerius et al., 2013) . I35 A8 £k J2& filf filf 7 78 52
PRz R v s 225 I SR A e R R AT
RE 2l A B MRl RE A VOCs R RERL , 28 1 52 i) e Xt
Az B B RE T SRR o (H R, LA i R B X
2 N PR IR 2 0l e A VOCs BE ARG 5% T Jé T &
GERIWTSE . ABIESE R HIR & IE 250 J7 25, R 58
T IR CO, MR B KOG IR A 55 %8 ) 3 2R 5
PRI 25 G il Ailf 7 A R VOCs BETIAY 52 ), 5 78 W i 52
M) il Al A AL AR VOCs BRI A F2 2 [R5 1 4 (R L
VOCs o R0 8 BT fre FE PRI A5 1, LAE A Xk
HTE H R 2 N AR A A 36 2055 b fd Al A AR
PR, F8 03 R A N I

1 #HHEF®

1.1 XRHMBRREE

Bl 5 3 4k, PR AR U I R A6 2 ( AR
27 em, (5 18 em) 1, 55 IR 8T Sk Al Alf A A K BGE
T B, BIUE BE (25 + 2) °C 25 SM X W
(50 = 10) % JESEWI N 12 h YEIE/12 h B (800
FTFFEIR,20.00 SCHYGUR ) . BB IE R 20 A
LED JEUR, i e (e e il 10 1, J65k 120
pwmol - m™ - &' R FRAf AL AR E 2 16 ~ 18 cm
i T A G S S A B
1.2 ERERNFER LG EZKEEIT

2 CHRABT ( F V655, 2019) , B E R B IE
JERE A . CO, MR R AT RE R M RIERE 7 ) VOCs B
BT 2 YR BRI 2 AR 5 9 38 KUIR S B B
BIE & N S B 255 SCHER A BT ( Tamerius et al.,
2013 4 & 55 ,2019) |, i AR A0 3E BRI 20~ 30
C, 1B 40% ~80%, CO, ¥ & 500 ~4 500 wmol -
mol™ | JEHEGE FE A Y6 HE 20 wmol + m” - s B PERE 0
pmol » m? + s, FANIEEH TR BE LR 1,

MG IR A I 28 3 56 158 31 DR B, Bk B A O 0

118.3.6.6.1 1E 22 3%, FH UK - 32 i 47 1E 28 10 56
B (RS 2021 ), 320 e Bl HL , 454 Ak 3 3%
B3INEE G RBCEE,

®1 EREADLBERIFER
XWERKFIRE

Table 1 Experimental factor level design of common
indoor office or home environment
CO, M
B RE N=N5sd 2
KT RERAM IR 2 M52 co,

. L Temperature  Humidity
Level  Light condition () (%)

concentration
(‘wmol + mol™)

1 FeIE Light 20 40 500
2 % Dark 25 60 1 500
3 30 80 2 500
4 3500
5 4500

1.3 fifff & VOCs R 7%

T REREE VOCs RAER IR E (K 1) &
TR A AL B B B R A ) 25 R P A AL B B A
FR MU F O A7 W I 1 8 B AE AR S T O i+
HEBE O, Rk BBl %% &) [ %€ ( Daussy & Staudt,
2020) , A4 g b 07 % A 6] DL AR 13 VOCs /9T
P SREEIRINAEH 9.00—16.:00, R AEFT oK Al
olf: 7 SR A S e h 2 ad ad R e A e
PE(4 L - min™ ) AHLILEEE 10 min, PATH B 20 %%
FErf ok B B VOCs, 25 Y i g i AL 66 1] GDX-
101 F19E 14 o 5 B0 0 BfE 487 (Li et al., 2019) , LLkE
HAM RS vOCs BTk,

IS S5 A2 T 3 ok 1) 2 P 3 A (] I B
JiECO, MR BE 125 A, LA AR A1 B 5 ) F A R 5
TR0 Tt 38 2 o 2 o A ) Al R, AR U ek
TR IR E N CO, SRR, 3B N CO, %
AN BRI X AR E A S 3 min DL B, )8 A
PROE N T UL FREE 55, B I PR T Al Al 7 A A 1
A VEMRE C &R BN E RS, 4k 2LE8 5 30 min
JE AT VOCs WY Bl R #£ ( Daussy & Staudt, 2020)
TE2EE R 4 Tenax-TA W (4%, UL 100 mL -
min” B 1E 2 I R A 30 min, B 3 K, REELE R
S, PR il Al 7 AR AR 3 T, TR
Tl ol 7 L e B i AR ) Y VOCs BTG S
1.4 GC-MS &l 5 VOCs B4 571

R AR L ity (B BT A (TD-20, Th [ ) 547



9 BERFIASE . BN CO, ML TR J3E A ' R A A0 T il il 4% i 0 e TR ) 2 Wi 1649

4T Lamp

ZRAA —’C 235 G6AS Charcoal filter )

Air inlet

(Coz FaEIATE CO, flow regulator)

| |
VA A ) 25 —>
[Control of te)llnper:;ztureI and humidity

AT

Plectranthus hadiensis var. tomentosus

fL)kgs Sensor

ABLBE B
Acrylic chamber

VOCs FihRERE
VOCs adsorption tube

LA
Teflon film

1£4 Flowerpot

B1 HATFNEmaE VOCs BlHEE

Fig. 1 Device for measuring VOCs released by Pleciranthus hadiensis var. tomentosus

BB, R AT SAH €83 BT 35 56 43 BT (QP2020
B AL, HA) o BARZEAFANR  HP-5MS (4
(60 m x 0.25 mm x 0.25 pm) , ¥ A TEIE 50 °C 14
#£ 10 min, LA 5 °C - min" SR EFFEF 250 C,
4% 5 min; BN E A S(99.999 9% ) , MS &
FURFE 70 eV 200 C, &M T iE17, i
FEL A 30~ 800 amu,, i# 4L NIST fb & W85 %
AR B 8 Baf B 5 2 & SR EE 1T L8
KB AW, A ks B RS A v 4 S5
HIIR A VOCs 1E MbrtE It filbrifE th 2, st 17 34k
BV E R,

WA W 2% 24 P 2% 7 2 (B ER 5§, 2019) , R
TCMSP 1 2 3 4t 24 B 24 504 7% (http ://temspw.
com/tcmsp.php) , Pubchem A ML/ F A= W) 17 14 4L
P52 (hitps ; //pubchem.ncbi. nlm. nih. gov/) . TGSC ¥
BHE B BUHE JE (http://www. thegoodscentscompany.

com/ ) TR G ERERE T VOCs vh BAG P A JEIMAR , 42
T A B A PR T Y A9
1.5 &ita i

WIGRA E 2R 56 % B 5 2 R JIF
Fie K/NHEATHER | 0 1 H S5 A0 FH IR BE 25 1 (L
8,2021) IS AR EW . T
I IV V5350 ok A B85 B3R AS [ K F- i) 5
WM, K1~KS a2 HEF 1 E2585 4
AKOFRYME, RG2S AN R 2 4.3 A5 Ak
SEAR R B A% R 2 R BG HE AR Y S

2 R E M
21 VOCs BHEERETER ST

# 2 WAL A R il A A bR VOCs B
HCRSRE 25 5, JEBE(A) | L (B) LI (C) AN
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Table 2 Orthogonal test results of different environment

effects on total content in VOCs released by

Plectranthus hadiensis var. tomentosus

A DZ%F'F VOCs
B C CO ML maa
| (- BB
AR mE o, Toul
Treat- &M 1 .
) Temperature Humidity concentration =~ YOCs
ment Light (C) (%) 1. ( L.
condition (Mmol He s
mol ™) kg™ )
1 G Light 20 40 500 8.10
2 S Dark 25 60 500 86.23
3 JGHE Light 20 60 1 500 11.71
4 PRI Dark 25 80 1 500 58.84
5 B Dark 20 80 2 500 37.75
6 JGHE Light 25 40 2 500 39.73
7 OJGH Light 30 80 3 500 4.16
8 P Dark 30 40 3 500 10.34
9 FEHE Light 30 60 4 500 7.79
10 AR Dark 20 80 4 500 33.64
11 BRI Dark 30 80 500 37.15
12 J&ME Light 30 40 1 500 6.22
13 MR Dark 30 60 2 500 11.75
14 Y6 Light 25 80 3 500 5.23
15 SLH Light 25 40 4500 26.67
16 AR Dark 20 40 2 500 8.48
17 R Dark 20 60 3500 15.83
18 JM Light 25 60 500 70.38
I 179.98 115.52 99.54 201.86 I+D+M+
V+V=
Il 300.03 287.07  203.70 76.77 480.00
i} 77.41 176.77 97.71
\% 35.56
Vv 68.10
K1 20.00 19.25 16.59 50.46
K2 33.34 47.85 33.95 25.59
K3 12.90 29.46 24.43
K4 8.89
K5 22.70
K Max  33.34 47.85 33.95 50.46
/N Min ~ 20.00 12.90 16.59 8.89
R 13.34 34.94 17.36 41.57
P ER D>B>C>A
Primary
and
secondary
factors
BT E  Al/A2 B2 2 D1
Optimal
scheme

CO, M (D) Wit 22 R)>R,>R. >R, , i CO, %
JEEXT Bl Al A VOCs B L B 5 19 52 i e K, ok
JE R AR 0GB X VOCs B2 35878
H B ZRE X VOCs BEHCE 5 1t 1) 52 1w i 5]
2. A, PBEEARMF TR A VOCs B EZ & T A
JCHRIEE R, Bl R F VOCs BY B R & 2 Bl TR
JEE W0 T v B  AFR Y ER G a— E
FREEET, VOCs B i & W WL, P& CO,
We B BT, B RE A VOCs BB i SRR AR Y
B B 7E 500 wmol + mol” CO, ¥ FF i fix
&, 7E 3 500 wmol - mol™ A F A% , 75 4 500 wmol -
PO Bl U A1 I = < T (N I o
500 wmol + mol i VOCs Ay BTl , HIE 2. A 7]
AL, AR RE Rl VOCs BE M B8 AR IR 58 4 1
A2B2C2D1, R 2R mE W B 25 C LW 60% .
CO, % J¥ 500 wmol - mol™, filf ff & VOCs B i i
A% 86.23 pg - L' - kg, BI 45 T 72 filf ff 7
MY BRI A TNERY &R
86.23 pg.

2% 3 AT, AN [R) P05 45 A Al ol 7 A AR R
1) VOCs 3 22 R TERRBE SR T , R0k
40 VOCs & it i Z W LN d-Frighs , B
ST ARLBRZH B R NE Tt T 50% (402 4 4 A
5.4 17) , HED AT BE AR LS A5 F R REE R VOCs
d-FrBEIG I A RS BB M RE
22 VOCs FEREER S EENTN

FIFH AH G 888 15, 45 & SCHk ( Zhang & Yao,
2019 ) TR G5 35 4 e A5 58 00 AR i L 7 A B 119 A 2K
TRy A5 BIRERE T VOCs 5 B0 it e AH 56
41 P SEE RSy, WL 4, R 4 AT, 7R O
13- BB A RO R 53 2280k BE AT DL2E fi 2K B
SiE PR IR AT DL i £5 RIS &5 %) B il 25 A% 2 il
JEWIE, U B S A (o T B, TS R AR ) | PR
IS (d-Frde SR s ) 4

BERER VOCs WA 00 M o0 1 i 1 AR 4k 5 6
S S AL (K 5,8 2:B)  BEE R
AR T AT B R T ORI, SR
HZE M2 R, >R, >R >R, , B CO, HkJEXT VOCs
TS T B BRI B R e B R, FH 3R 5 AT,
PRI TR 25 C B 60% CO, ¥ 500 pwmol -
mol ™ PRI T, il filf 75 A AR BRI VOCs Hh A 50T 1
WAy SR, 78.03 wg - L' - kg,
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Table 3 Components and percentages of the top three in VOCs released by Plectranthus

hadiensis var. tomentosus under different environmental conditions

ES s N IU)D' SN s
Components and percentages of the top three in each group

Ab 33
Treatment A = SN A I\ AL
reatmen oy Pﬁﬁ’a; ey Pli_l—)j\a’; ey Eﬁ’ai
Compound ercentage Compound ercentage Compound ercentage
(%) (%) (%)
1 WHER Styrene 6.67 XA €4 p-Cymene 5.16 I 32X -%oF - e g s T 4.39
cis-Mentha-2 , 8-dien-1-ol
2 d-F7 45 d-Limonene 55.67 Tl o T Terpinolene 5.98 F5REEE Linalool 4.72
3 124 Sabinene 9.21 2-2, 3 CLE 2-Ethyl-1-hexanol 8.36 B—ﬁﬁﬂ?ﬁ‘? B-Pinene 6.32
4 d-¥7 154 d-Limonene 53.55 f2 4 Sabinene 6.39 B—?}rﬁﬂﬁ B-Pinene 4.80
5 d-FrE s d-Limonene 53.60 14 Sabinene 7.41 4-BEf 4-Carene 6.60
6 IEZE Decanal 11.91 i M Terpinolene 8.57 F7REEE Linalool 8.54
7 5 &Il Terpinolene 11.12 F5FE W Linalool 9.62 4-FEEH 4-Carene 8.04
8 FE -l BE Eucalyptol 6.71 F5HEBE Linalool 5.97 () -ZFRVKF T 5.85
(-) -Bornyl acetate
9 T FZE M Butyl decyl ether 15.14 d-¥71 4% d-Limonene 13.65 4-FEEJ5 4-Carene 7.50
10 d-¥7 1B d-Limonene 29.41 HH:2 Dodecanoic acid 5.79 4-BERE 4-Carene 4.89
11 d-¥71H d-Limonene 41.80 a-JRMi a-Pinene 5.45 24 Sabinene 5.31
12 4-BESE 4-Carene 11.49 LR 2T Ethyl acetate 10.72 (-)-ZFR VK A Bis 8.29
(-) -Bornyl acetate
13 d-Fr1E % d-Limonene 13.99 4-1E)F 4-Carene 7.80 (-)-ZBRVK Fr g 6.29
(-) -Bornyl acetate
14 H MR Dodecanoic acid 6.33 FiAREE Linalool 6.06 LR T Ethyl acetate 5.95
15 2,2, 4-= IR — R T 21.95 F#ER Dodecanoic acid 5.68 Sz 2R -KF -2, 8- 1 -7 faf s P 3.81
2,2,4-Trimethyl-1, trans-p-Mentha-2 , 8-dien-1-ol
3-pentanediol diisobutyrate
16 d-¥rEE4 d-Limonene 11.49 4-¥&J3% 4-Carene 8.98 2-2. O 7.25
2-Ethyl-1-hexanol
17 d-Fri& 0 d-Limonene 57.29 1M Sabinene 6.84 i M Terpinolene 5.04
18 F5FEEE Linalool 8.52 RS Ascaridole 6.84 M Limonene 5.85

3tk

B LIS A AR AR Z A EE
RN 25, 2020) , HA 2hss 17 2% 0 B IR 7 K
N (/N2 45 2016 Zhang & Yao, 2019) ,
{HIE B XA [A] 25 N (9 BR B8 251, RlE Al 75 VOCs 19
B W] REAF TR AR b (22 45 ) 2015) , A
WG RIEAE T VOCs 20 73 S R Tl it A8 A Y £ B2
BRIE TIREE TR | CO, VR i K HR 2% 45 B A =%
WIS VOCs B2 R, 45 S & 306l Ailf 7
VOCs YRR CO, e B T 4 kg 50 J8% , T %o i
JEE AR A RN A T IR OB AR

KA COL MR BE B T8y 25 — o B2 BE b 400 i lf

Bl B A 18 FH 23RN VOCs ORI, 00 e e
CO, T BERlE A VOCs BT /8 IH X 7 J7 i . —
D7 T W2 W) A 2 T AT TR E Y o A
B 2SR E Y 2 Ak A ZE i AR A Ak
(Staudt et al., 2001) ; 75— J5 Ifi, =k CO, T+
TOLA R, MG RN, 51 R A AR Y
SLAL AN A, DT R AR T Rl Rl A G 254 A W 1Y 1
RN ( Yazaki et al., 2017) . Hffilf #& VOCs iy B
) JF RA T 48 Cyt P450s &ALy 8-32 4% (8-41
oI} 8-FRELIFREEE , I 4% e VEREAIL, AR5 & 1
Yy B I R BAE M B ( Yazaki et al., 2017)
ULk, W53 AL R4 SR TT RS BOE K M
[t ARG I [R) s 5 | ke it T ST R RS I, K
REEALSEA AL, COLMREE T R 2 0] DL g A8 i 2
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Table 4 Prediction and screening of effectively active components in VOCs released by
Plectranthus hadiensis var. tomentosus using a network pharmacology method
HIIER LAt
orresponding
Compound
symptom
EilEHY S By
Depression 0-Cymene
Y 2 =% = Wiy — A 9 M 17 BRI 25 R=EM
Insomnia, anxiety cis-Mentha-2 , 8-dien-1-ol Sabinene Ascaridole Ylangene
it i T 10 B 18 B-REME 26 i-FEANEE
Terpinolene Camphene B-Selinene t-Cadinol
& B YL 11 484 19 d-75 27 B-KITH
Farnesane 4-Carene d-Carvone B-Phellandrene
Jr 12 kM 20 LR Jefwms 28 MR
Linalool B-Myrcene Bornyl acetate y-Undecalactone
a-EE T TR 13 K 21 d-Frisdi 29 R
a-Cubebene Longifolene d-Limonene Cyclohexanone
XA -1,3, 8- =0 14 y-itf s 22 -t LR
1,3,8-p-Menthatriene y-Terpinene a-Copaene
(+) - A& 15 il 23 HhHETIG A
(+) -Dihydrocarvone Eucalyptol Verbenone
LR/ A g 16 a-Fi i 24 (-)-FIrE
Fenchyl acetate a-Terpineol (-)-Carvone
PN M-SR 11 (-)-&BRVK Fr g 5 At 9 /KT
Insomnia, anxiety, depression (-)-Bornyl acetate Caryophyllene a-Phellandrene

(IR, SR)-rel- & /& B 6 RTHM 10 o-fEF M

cis-Carveol
(1R,5R) -5-isopropenyl-
2-methyley cloher-2-enol

T 7
Carvone

PR /N 8
y-Cadinene

Isocaryophyllene

a-Humulene

KA 11 R4 LG
Borneol Germacrene
B-ik M

B-Pinene

T T R RO PR A KA TCMSP Hh 25 28 4 25 3122 $3JE R Pubchem A HIL/IN AR TG PR 4\ TGSC B kM BB E

Note : Prediction and screening of effectively active components according to database of TCMSP, Pubchem and TGSC.

PRI ZS A, 3 AR M 451405 ( Velikova et al.
2009) . AN, ZE N CO, U BE T i s 23 X6 15 4 1 B
IR 35 5 71 T 52 ) A 35 A AIG IR FIR T ( Zhang et al.
2021) . KL, % N AR FFEARK B CO, ik B2 BE AT
FITRERE R VOCs I E B, INBELE R AT K =i
N AET 3 SR T Bl PR

MR CO, MR BEZ A0 o — > R I Al il 7 VOCs
R B SR & RlERE A VOCs FE s N
AR ) B, HC T B R oh W U T K (terpene
synthase superfamily, TPSs) #4171k & Al ; TPSs
it o X Bz o S I 0 TR T B Ak Sy 2
B A% 2415 ( Muchlinski et al., 2019) , 8% J5 Bk 2

25, BEREE VOCs P B-k M L A AR IR A
I B-7K M 55 il 25 W BT B AR T R K P
(Kopaczyk et al., 2020) , 7] A& /& fh T 1% i 55 =1 1R
TLHZ I B TPSs B IE M, BVBE I L7 VOCs &
UGV TR 8 2% 7 o 204 Uk e — S PR 2
J& , e B TPSs BE M Bl AL 7T VOCs A U
T A A B 2 AR (2RISR, 2015) , HE B ARLL
(14 13 R T RE XS TPSs il i AN ] 390 7 1) 25 #4405
Yk 2 38 AT B3 Ao R v A 0 114 28 S R IR
HERCR AR A BH 7, 3 10 4 K 22 B0m s 90 3 i) 4k
JIGH R (Llusia et al., 2012) , 4 RIR A 7] 8
o 5 e Bl B A AN, S BOR GRS R Y
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Table 5 Results of orthogonal test on effectively

active components in VOCs released by

Plectranthus hadiensts var. tomentosus

AR
Tﬁ?}- g ’Hg{ Ap TeYEp%ra— i E cf);rﬁ; - active
Light Humidity . component
ment - ondition (t?.ée) (%) (mrl‘:iim releass
;01'1 ) ( Mi .-IL ’
g)
1 JEHE Light 20 40 500 2.46
2 B Dark 25 60 500 78.03
3 JEHE Light 20 60 1 500 6.10
4 B Dark 25 80 1 500 50.39
5 SRS Dark 20 80 2 500 31.77
6 M Light 25 40 2 500 21.99
7 LM Light 30 80 3 500 2.53
8 B Dark 30 40 3 500 4.69
9 G A8 Light 30 60 4 500 3.80
10 R Dark 20 80 4 500 21.04
11 MRS Dark 30 80 500 27.10
12 DGAE Light 30 40 1 500 3.06
13 R Dark 30 60 2 500 7.13
14 JEHE Light 25 80 3 500 1.99
15 DGAE Light 25 40 4 500 7.10
16 JRHEF Dark 20 40 2 500 4.14
17 BRI Dark 20 60 3 500 14.05
18 JEM Light 25 60 500 43.01
I 92.04 79.56 43.45 150.60 I +I+1+
V+V =
II 238.34 202.51 152.12 59.54 330.37
| 48.31 134.82 65.04
\% 23.25
v 31.94
K1 10.23 13.26 7.24 37.65
K2 26.48 33.75 25.35 19.85
K3 8.05 22.47 16.26
K4 5.81
K5 10.65
K Max  26.48 33.75 25.35 37.65
/N Min 10.23 8.05 7.24 5.81
R 16.26 25.70 18.11 31.84
e D>B>C>A
Primary
and
secondary
factors
BICHTE  Al/A2 B2 2 D1
Optimal
scheme

(Kopaczyk et al., 2020) . A 1t filf filf 75 F2 B 7F 52
B A I FH v AV 3 s o) 2R 9 PR 5% 3 1T R A
REARAIE Al 75 VOCs IR , 4 1117 B3R AP JHE el 25 T T4
S, R PR R A DN TR AR A L, kR IR ) R
ilf B A 0 1T B B 54T

TEABIFE A BERE T VOCs BB 0T B 28 1k,
{1 i) o R B A1 3 T R R BB TGl A VOCs fie
FELE W R A AR B S5 R ik 28 B 4 40 T A B
Hh s SOMTGHE B 5 25 W Rl Al A R AL B FF A
(2R ,2020) , 1M XTHEAE VOCs 7Y 7R TG 52
(Yazaki et al., 2017) , A JoJt B2 filf il 7% VOCs
TR 1o AN BURR ) 53 A — A AR IR 2R L R
XA RE SR RO H VOCs 19 55 2 B0 h B ol 34 1%
MERYI RGPS 2 A S ) 0 Az
O HRR B 52 /N (2R MR AR, 2015) , A 6ot
HE T 5 S 5% W0 Al lE 7 VOCs FP A% 2 10 4 5 1) B e
(Leung et al., 2010) , K AE A B 57 A hilf il 2 A2 AR
VOCs B R To ' B8 i 7 55/, Be ok, 76 22
I 251 T Bl Al A VOCs Hf & i 5 5 19 Bl o0 JE AR R
FE R — B ELAT S AR 09 ) T d-FT R 0 (Lu
et al., 2020) , HEM A2 RIS 50 T d-A7 I 1A K
SRR RE , T B FLGE A N TR B E
IRBE O 5 MR A, 150 % b & 5 HL 6 B0 fgt B 7

TEZE N IREE b 200 Rl B 75 AR VOCs BT
KHEPREL R R O CO, vk 2 AL B2l Al 5 L AR 7
TR A Y IR EE, 23 N O B O I, e £
H‘J%fﬁ%ﬁﬁﬁﬁg\cosz}? 500 pmol - mol™ _J&
JE 25 CHIRE 60% , R 45 1F T RE Al 7 4 ik
VOCs B i i 55 HoAR o, HoORE i A i 86.23
pg - L kg IEPERLSr & 5 78.03 pg - LT -
kg o ARG S Rl Al 7 R AR N TS R A
HE PR 5 B A T R AR RIS SE T 07 A
KAEY) VOCs BB BB RN

SE .
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1654 I - W7 43 %%
A
e 607
R 50.46
1 & 50 47.85
&7 40
%‘ LO) 33.34 33.95
o > 301 29.46
3 = i 25.59 24.43 22.70
2 % 20+ 20.00 19.25
i) 16.59
£ 101 12.90
s 8.89
£ 0
Jt M Light B Dark 20 25 30 40 60 80 500 1500 2500 3500 4500
eI i BE i CORE
Light condition Temperature (°C) Humidity (%) CO, concentration (umol-mol™)
B
=
IH % -
g2,
& 57, 40
SN 37.65
Bey 33.75
HE 3 301
S 26.48 25.35
=0
E ° g 204 22.47 19.85
g'g = 16.26
13.26
%:E" '§ 10 {023 10.65
@) <
2 ‘; 5 805 724 581
s Yt Light 21 Dark 20 25 30 40 60 80 500 1500 2500 3500 4500
@]
T Vi i Wi i CO. ek |
Light condition Temperature (C) Humidity (%) CO, concentration (umol mol)

B2 FBFERKFENMAEFEER VOCs BB ZNNET

Fig. 2 Influence trend of each factor on the VOCs released by Plectranthus hadiensis var. tomentosus
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