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The research of bacteriostasis of volatile organic compounds
from eight landscape herbaceous plants
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Abstract: [Objective] The comparison of the inhibition effect on the biogenic volatile organic com-
pounds of 8 kinds of common landscape herbaceous plants in north of China could provide a basis for the
rational distribution of plants in landscape. [Method] The antibacterial rate of 1 g and 2 g whole leaves and
broken leaves of 8 kinds of tested plants (Salvia splendens Ker-Gawl, Petunia hybrida Vilm. ,Celosia cris-
tata 1 ,Celosia cristata [l » Tagetes erecta L. ,Coleus blumei , Brassica oleracea var. acephala,Ozxalis trian-
gularis) to Escherichia coli, Staphylococcus aureus » Bacillus subtilis and Saccharomyces cerevisiae were
determined with the method of testing in dish, and then the difference of their antibacterial activity was
compared. [Result] All of the bacteriostasis from the tested plants had antibacterial activities to a certain
extent. Regularly,the antibacterial rate of broken leaves was greater than that of whole leaves of the same
quality,and the antibacterial rate of 2 g leaves was greater than that of 1 g leaves. The antibacterial rate of
2 g broken leaves of the 8 kinds of plants against E. coli was 14. 84 % —66. 41% ,among which the antibac-
terial rates of C. blumei,B. acephala,P. hybrida Vilm. were more than 50%. The antibacterial rate against
S. aureus was 23. 93% —54. 70% ,among which the antibacterial rate of C. blumei was more than 50% on-

ly. The antibacterial rate against B. subtilis was 11.82% —65.59% ,among which the antibacterial rates of
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C. blumei,S. splendens, T. erecta 1. were more than 50%. The antibacterial rate against S. cerevisiae was
34.91% —74.52% samong which the antibacterial rates of S. splendens,P. hybrida Vilm. s B. acephala,C.

blumei were more than 50% ,but C. cristata ]| didn’t have the ability to inhibit S. cerevisiae. [Conclusion]

C. blumei,B. acephala, P. hybrida Vilm. and S. splendens had stronger antibacterial activities, therefore,

they could be viewed as ideal choice for ecological healthy virescence mode in cities.

Key words: herbaceous plant;volatile material;antibacterial activity;landscape

TR 5 R 43 i W 1) A TR AE T E A1 2 4k
T SR R AT L S R A A R AR T A
9o 2 1 A S AELAS [a] el AR 0 1) 00 TR RO 25 S B R
PRI S 5 30 5 00 5 el bR 1) 0 TR R AR R
AT AR SR A ST A AN BT R Bl Ak kAl K P Y 4
15 B TP REAS AL I 1 R Ok B2 H G T A A
TR W) A0 BR ROR AN AR TE . Ry T AR AR AR
Poxd sl 25 AL RE O, AR B F X 8 Al L
F18) el R A A8 S AR P 00 10 B ROCR R AT TS B AR
0 39 Hh 410 T i Y A AR L SRy 3T Bl v A b A
T A T R PR AR
LR
L1 ks
L1 gaxad Ul oy EI X e)”
12 N FH T 3T Bl AR SR AL B A AL SR AR A —
#1.(Salvia splendens Ker-Gawl) J& ¥ £ 5 | % 4 4F
(Petunia hybrida Vilm.) %] 3% 2% .3 56 4E (Celo-
sia cristata) F R AL L0 R A . TT 7535 (Tagetes
erecta L. )R ZH| F1.% M5 (Coleus blumei ) .
AKX H ¥ (Brassica oleracea var. acephala) iKY 22 5|
F1 N EMEE 2 (Oxalis triangularis) . B 46 Fh
H1 A 52 7l ol U6 T 3 Bl 25 A BR 2 W] 4 it 7 P b A Ak
FHCR 2 2t =/ F .

1.2 BX@EA xR E &
RO R A, 6 PR 4 B {0 A 45 BR B (Staphylococcus au-
reus) - KB B (Escherichia coli) #= [GHME. A5
BRI I (Bacillus subtilis) F 2% B FH 4 02 B
B (Saccharomyces cerevisiae) Ho.40 il HAZ 1 A= W) F&
PER AR 3L 4 B BA R = ARy . Bl
Fofr 22 v PG A A AR 2 B 5 45 27 Bt A ) o

EHAE,
1.2 UE5iRF
1.2.1 A % DHG-9076A % g $ s XU 146

LRH-250-G A5 B £% 3£ 46, YXQ-SG4-280 Il H, #4
FHIE N ZES YT SW-CJ-1B(U) % pi A ¥
L TAHES HZQ-C 558 =7 v » B R L4

1.2.2 4% # 1 mol/L NaOH & ¥ , 4 8 7 %k
10% HCL B T K A5 T 2R MR A B 3% 5k
A DR R P R BN A 3R 0 A T A VA
IR, Eh S B AR BN R R
1.3 A &
1.3.1 BRXEeFRRRA B RGITHE. SO
2 BK TR A B ZE AT TR 0 i 4 A T AR R AR R B
B AL 1,37 CHigR 24 hy ¥ Wb 2 Fh 7E B 4%
L A MR R IR 1,28 CHEFR 48 h,
1.3.2 #XH &kaydes)  FHEMAPEES L
FR SR i Is AL 24 h B AR o3 i 4R R AR A A R
1 R VR 5% 7 SR R D A% S 2 TR R % % R 1 /)
AR T A D B A R 3R T O RE ik b B2
TR . BCHE B R BA L 5235 = AR . R 3t 0 S e S
AN3T CERBEGar P, BMERBRERE
ODsoo =0. 3, BERE I 15 95 2 ODyy =0. 3, 3 MG B35
B BN 2 10° mL ! A B R BN I B
W .
1.3.3 #H#mrtRsREELE BEHEAKRIR
U B B R W SR G R i R (TG U A KOS
oL B S 28K mhk 3 Wk, R R R Y L 4
T v BB Dt XA BT R AR AR A B 75 060
FE A L Bl S FHZE K ok 3 LI T H .
1.3.4 #RAXE HOESLLHN 4 Pkl E B
S3F R 10 A RS MG 25 B 0. 2 mL 43 S| $ A 7
A TR B B ORI D B T W BN B AR R B i
AR WD . =AU as iR A A . T W)
B3 SR B WS R B SR LA L A 0L 3 0l i A
PR P A R FEE & 1 g R 2 g i 2 DARTIA
MR A8 R LA X R, A EE 3 R (AR
SRR . KA E SR ML 37 CRyRE g N
% 24 h B T RETR B SR LT 28 'C Ry 35 7248 N 35
F¥ 24 h SRS WL A i IR AL b A T Y AR O M
P& KN TR IR AN 9T 5 28 O BREEAT X L
AR R I E MR RCR .

B2/ V6 = (O R T Vi B — b R TR V% 550 +

Xif HE B VE H0O <100 %0,



4531 X1

TE AT + 8 i [ R AR Wy 4 2 P ) 40 T R BT

143

2 AR5

L E Y Xt KB A E B M I ER

o1 1 AT LU . 8 i it sl A 4 %) i 7 19
AR B AR T e A B 5000 L L 2
MR 2 g BRI R 66, 4100, HUUR K
R AR A IR A E] 20 00 10 2 7 77 4 R EE

2.1

MEIR . ISR 1 b n] & . 08 A 3 R — R T
[ o f) L I HL 2 g B I ml R i 3 R ORI
T 1o n UL R AR R e 1 AR 4 1k W oY)
P B R i RSN AR Y R R £ L
W ) 0 T ORI 2 o 1 AR ) O A ) 4 R A
W SRS R M T R A TS A 4 A

x1 #HiEYXKBTEOIFER
Table 1 Antibacterial activities against E. coli of the tested plants
# 7% %1 Bacterium number ME 2 /% Antibacterial rate
Pﬁzﬁjfjﬁe Xif I # I Whole leaf & broken leaf # 1 Whole leaf &1 Broken leaf
Comparison 1g 2g lg 2g lg 2g 1g 2g
—H 2T S, splendens 128 113 90 95 83 11.72 29. 69 25.78 35.16
A4 P, hybrida Vilm 128 97 83 74 62 24. 21 35.16 42.19 51.56
X35 1 C. cristata | 128 116 109 101 92 9.38 14. 84 21.09 28.13
W5 C. eristata Il 128 109 98 102 89 14. 84 23. 44 20. 31 30. 47
Ji %53 T. erecta L 128 116 99 113 109 9.38 22.66 11.72 14. 84
I E C. blumei 128 64 52 60 43 50. 00 59. 38 53.13 66.41
P H W B. oleracea var 128 76 63 67 52 40. 63 50.78 47. 66 59. 38
L BEIR T O. triangularis 128 120 114 114 105 6.25 10. 94 10. 94 17.97
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Table 2 Antibacterial activities against S. aureus of the tested plants

7% %1 Bacterium number

M %/ % Antibacterial rate

Pﬁﬁa?ﬁaﬁe ;(rf‘ﬂ‘g- # [ Whole leaf %t Broken leaf # i+ Whole leaf W Broken leaf
Comparison lg 2g lg 2g lg 2g lg 2g

—H4L S, splendens 117 103 100 93 79 11.97 14.53 20.51 32.48
EHES P. hybrida Vilm 117 86 75 79 61 26.50 35.90 32.48 47. 86
W5 T C. eristata | 117 95 82 88 75 18. 80 29.91 24.79 35.90
5 11 C. cristata |l 117 106 108 87 82 9.40 7.69 25. 64 29.91
Ji 7% T. erecta L 117 78 115 105 89 33.33 1.71 10. 26 23.93
F M C. blumei 117 71 64 69 53 39.32 45. 30 44. 44 54.70
P H W B. oleracea var 117 92 80 85 70 21.37 31.62 27.35 40. 17
LenF i3 B O, triangularis 117 89 65 98 76 23.93 44, 44 16. 24 35. 04

2.3 R AE W X A B 2 A AT Y H 4
12 3 AT BRAGE 11 41 . 2% AR 4 %) A e 2
FRRF B A A B B A A AR . 2 g B I 4 R K
B 500 LA L MAE YA R B — LR T AR5, H
o R I R 0 T R B g R 65. 59 00 L TR ROR R
RAXG5E 1T (11, 8220 ) 5 5 £ a2 4 g 5d 1 F
PACH WM B R W AE 450 L b, T1F At
5T BB BOR A 22O H 1 g F12 g BRI A4
TR 43 ol 5 ) 5 B8 I R 19, 25 D01 26. 8304,
2.4 HEE Y X B B T A A0 ) 4E

M3 4 LA . 7 bR 0) 19 B T AT R B AL
BB ORI R A A PR - A

A

R

— LD 2 g BRI AR R T 5006 . BB 4y
WA 7 DR A W RS TR R TR ) 0 T L A TR AR T R
F o TR R RE A A S W | R L T S PR
Brw ad AR b e 1A R R 5 AL O R
BRI G 7R A
2.5 MEYXT 4 MEEY M E DR LR

FeA 8 T 2 g eI X 4 Fb I fal 2B 0 1) 410
PR A (R T~ 4) AL 10 3R B B 1) 2 7 I e
FCXT 4 R GRAE PRI AR IR F) 5000 LA 1 RO
TR AP RSP AH L BT B T Rk #4006 L)
s X TR T8 400 T R A 7 AR P R L R )
X PR T 8 0 BT 36 SR O At 2 A AT T Y 9 B R



144

P AL AR MBI A2 4R (A SRR 2 B

537 &

M 11,82 % s XS ek T X 4 o5 (0, 4 45 BR B L A o 2E 4
FI A K 1% TR A 390 o 250 3408 1 38 5 1T . 150 B B fef

(A — R b RO ) AR ROR AT 25 5% . ]
UL s FEAT AN R AR 9 3 ORI S AR A 0 B2

x 3 HIXEYNHEFETENIER
Table 3 Antibacterial activities against B. subtilis of the tested plants
. T 7% %0 Bacterium number M # /% Antibacterial rate
Pﬁii%fjic S e # 1 Whole leaf Wit Broken leaf # it Whole leaf W&t Broken leaf
Comparison lg 2g 1g 2g lg 2g lg 2g
—H4L S, splendens 93 56 50 47 41 39.78 46. 24 49. 46 55.91
WAz 4 P. hybrida Vilm 93 72 65 58 50 22.58 30. 11 37.63 46. 24
Wi 1 C. cristata | 93 55 41 53 51 40. 86 55.91 43.01 45.16
5 11 C. cristata |l 93 91 87 88 82 2.15 6.45 5.37 11. 82
Ji#5% T. erecta L 93 77 70 60 45 17. 20 24,73 36. 45 51.56
M C. blumei 93 53 46 40 32 43.01 50. 54 56. 99 65.59
PIAKH #E B. oleracea var 93 59 54 53 50 36.56 41. 94 43.01 46. 24
LK B O, triangularis 93 80 73 74 63 13.98 21.51 20. 43 32. 26
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Table 4 Antibacterial activities against S. cerevisiae of the tested plants

T 7% % /Bacterium number

M # /% Antibacterial rate

L) 4 Bk

Plant name

it 18 # it Whole leaf

Wt Broken leaf

1 Whole leaf %1 Broken leaf

Comparison lg 2g lg 2g lg 2g lg 2 g

—H4L S. splendens 106 70 67 58 49 33.96 36.79 45.28 53.77
¥4 P, hybrida Vilm 106 87 81 50 27 17.92 23.58 52. 83 74.52
W5k 1 C. cristata | 106 91 98 87 69 14. 15 7.55 17.92 34.91
X555 11 C. cristata Il 106 162 =200 190 =200

T %53 T. erecta L 106 83 67 79 68 21.70 36.79 25.47 35. 85
FME C. blumei 106 55 48 51 37 48.11 54.72 51. 89 65.09
P W B. oleracea var 106 59 38 46 29 44. 34 64.15 56. 60 72.64
L B O, triangularis 106 87 64 75 61 17.92 39.62 29. 25 42,45
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