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Antimicrobial activity of extracts from Pinus massoniana needles
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(1. School of Forestry and Biotechnology, Zhejiang Forestry College, Lin’an 311300, Zhejiang, China;
2. Forest Enterprise of Yongjia County, Yongjia 325100, Zhejiang, China)

Abstract: The antimicrobial activity of ethanol, acetone, and aqueous extracts from Pinus massoniana needles
on four bacteria ( Staphylococcus aureus, Escherichia coli, Bacillus subtilis, and Sarcina ventriculi) and three
mold fungi ( Trichoderma viride, Penicillium chrysogenum, and Aspergillus niger) was evaluated by agar-
diffusion bioassasy. Filter paper discs impregnated with exiracts at concentrations of 100.0, 50.0, 25.0,
12.5, 6.3, 3.1, 1.6 g - L' were placed on the agar surface. Reversal of the antiviral activity of
mycophenolic acid was indicated by virus breakthrough in those cells in close proximity to the filter paper disc.
All extracts, depending on their concentrations, showed different resistances to bacteria; however, their
resistance to fungi differed. The assay showed that a 100.0 g - L™' ethanol extract concentration of P.
massoniana needles had a 25.6 mm diameter zone of inhibition against E. coli. For the three kinds of
extracts, ethanol had the highest resistance and aqueous the lowest. The results shows that the extracts of P.
massoniana needles have antimicrobial activity. [ Ch, 2 fig. 1 tab. 9 ref. ]

Key words: forest protection; Pinus massoniana needles; extract; antimicrobial activity

MR AR 25 R R . IR LS BRSNS 1 o et 3745 [ 9 G . Swain' A 4 2 AR W 6
G RIRFE R, FPIT =4 R AR =i 40 1R, Hoh AR 2 ik 29 A & B s b i1
. BT, ERANST AR ZHA PR E T T &8 WA RIBEST, (HXT 35 1 A0 78 A0 X 420 |
ATE N AORF T B F A BRI B 05 220 X Hh LRURARL Gramineae HIAEYIBFFEAS AL, it
FARAAEY BTG LA RS Pinus massoniana FEF E ML, b A RE B I L ZR 36,
2T, B, RAWE, WERINTPER LGN, wAATETERE S, SRR, R,
SR NGER TR B =8 ) VA 0 0 A1 w8 [ I =R 3 9 9 ) N s 1 SR 7 Y (E P 2o

Wt H . 2007-06-18 5 & H 1. 2007-09-17

BEEWH . WrilARERRIOCH H (2005€12022)

TEBE RN B, LRI, B4, MEHRMRET R A Y EIIE . E-mail: maosf@ 126. com, BIGVEH: K7
B, A%, Mt NFHEMAEY IS, E-mail: zhangliqin@ zjfe. edu. cn



360 2T W 7 N = S 4 2008 4£ 6 H

PPN BHR U B R AR DT AR A ABESE . AOTTE i & AN S U BT RE YRR ST, D S AL
T 2RI A R S5 4

1 MRE 7T

1.1 &8
L1 kEEaH SCORpr AR SR, F 2006 4F 7 H R TWiTLIG LW TAR2=BE N
112 BHXEAPARE  ARSERNE 4 7, % 3 0k, m#TiIARE ey s =4t 40
W SO EEKE Staphylococcus aureus, FIGFFIE Escherichia coli, Wi% P Bacillus subtilis, /\&
BRI Sarcina ventriculi, W& W EHEHE A K IEE (LB), FH: K% Trichoderma viride, & &
Penicillium chrysogenum, WHEE Aspergillus niger, ¥EH S8 BRI A AERT 72 3E (PDA) |
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1.2.1 A#E BIra M0 m R R AMIN (0 R IR L, IR RS, MEE T
37 CHEEIGFAHNEEIE 24 h, THRHE T 28 CHFFFAIEFR 48 h, BUEET 0 ~4 COKFBHAH
1.2.2 REBGeHE ORI CEEEREEBY T, FRIBOBFD 60 H ifi & B EH it 100. 0 ¢,
A 2.5 LY FORAN, RN ARER B0 95% /2.0 L, 29024 h J5idug, g b EhinA
B ECR 95% L8 1.7 L, =124 h 5 g, B 2 RIEW AT, FIERE 78 K A0 s 37, LA
BEIRAREU 19. 7 o, BHIRFOIRIEIUYICE %R, HELBESTEL, @5 H T8 HE B i
o FRECL RBAAMTH 100.0 g, FCA 2.5 LAY A, FIEHIMATNET 2.0 L, 1224 h J5id3E,
) E I T RN AARFR BN 95% WEE 1. 7 L, 12124 h J5id g, W2 WA, FHIeREE &Ik 4s
MISCA R, AR REE Y 16. 8 g, FHRERIEPYIHCE i, HENIESHELE ., @D REMIK
BB H ., DEMHTH 100.0 g, BA2.5 LE EHRA, M INAZEREAK 2.0 L, 12124 h
Jriduk, g R EAIAZEK 1.7 L, 1224 h Rt uk, B2 WIERE T, ERE 2 KA 4 i
B, AR ERIRIY) 11.9 ¢,
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7 AR AHE 3 R RS E T 37 CRFA, HHE T 28 CRIRAEEE .
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HERTRF, KA AR Y P BRIV AP bR %, A5
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12.5, 6.3, 3.1, 1.6 g L' 7 MREWE, O KMMIEARAFESHERIPRIE 24 h, BHIEHE LA,
FHICR K2 1 A BB AR A AR X R
1.2.7 @ %% BURY BBt e M B EA KN, EXRAMGT, Yo B E AR A
45 CHIEFRIE, BIOFREARFEIP SR, BRI SR N 10 ~15 mL, ZELXHEEHT, %A
AR, G TR BB WL 0. 1 mlL BT E AR AR FR LA, FHTC B ES HERR 2], I
WA T IBUR A2 P g4l R, IERZRMTTRRASEFR LD, BILE 3 F, RIE =AIEHE,
B DL BRI F= A R 55 9%, B 37 C FREFE, 24 h, HF 28 CHiFE, 72 h, MEINEE KN,
1.3 RENEREXRENREIFRERENE™

FH 2 AR RN T BB A S EE Y . PR B B AR B4 40 5% B 1 100, 0, 50.0, 25.0, 12.5,
6.3, 3.1, 1.6 g -L7"5%7 NREKE, 7E-FILAS I 2 mL B FE AR s i B 1Y 5 A
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IR BT 4 # €048 A BRI B30 SR B
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PIANEIVER, (HAMBARCR A S BTtk B e b, e 0 o1 o 2 vk B DRV & IR AN R] T 55, 75 25 7E 100..0 g
LA R ROR R, IR AR 12,7 mmy KREEAE3. 1 g L7 BERCR AL, SR EAE R 13.0 mm,
BEAE 1.6 g - L WRURE, MERE A 11,2 mm, DR NEREY N 3 FhE R —E
AR, HEOM RSO A S R B ROE L, X 3 Fhas i B0 S eI i TR B o . 85 4E 100. 0
g L7 IR ey, SR B B AR 16,8 mm; AFETE25.0 g - L7 I E HAA N 12.0 mm; HEHHE
FE12.5 ¢ L AP B B4R 10. 4 mm, T RAAM L EEEEYIXT 3 FhEE B AR A — & I EIAER , A5
RORFREAR G H TR B RE e, B EAE25.0 g - L N ESOR s, MERBER N 13.4 mm; K
FE25.0 g - L IPRCR Il , HAMBIE N 17. 2 mm; MR 3. 1 g - L7 BHIHISOR e, SR N
16.2 mm, WA 2 AT 0L, IN[RIVA IR X o] — 25 B A R ASOR A R, B R AR i 2 BB O %o AR 3
1 DM R ROR e i, (R R IE N 25.0 o - L I B B AR B15A ] 17.2 F116.2 mm; R
U BRI RSO el 100.0 g <L ACFREE, OB EAAAE] 16,8 mm, L FRTAR, DREM
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SR RE RGN R, 2 TR A B 5 B R v AN B LA
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Figure 1  Antimicrobial activity of the extracts of Pinus Figure 2 Antimicrobial activity of the extracts of Pinus
massoniana needles against four bacteria massoniana needles against three mold fungi
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Table 1 ~ Minimum inhibitory concentration and minimum bactericidal concentration of different extracts from Pinus massoniana needles

- B B R R/ (g L") AR R VR (g L")
IKEE) PR ) LEAEE) IR PR LA
PN/ LR 1.6 1.6 1.6 6.3 3.1 3.1
S AR 1.6 1.6 1.6 6.3 6.3 3.1
INBERH 1.6 1.6 1.6 12.5 6.3 3.1
M REFF 1.6 1.6 1.6 50.0 25.0 25.0
PN 1.6 1.6 1.6 — — —
HEE 1.6 1.6 1.6 — — —
A 1.6 1.6 1.6 — — —
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