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Extraction methods and in vitro antibacterial activity of bamboo
( Phyllostachys pubescens) fiber extracts

RUAN Xiang-chun, HUANG Yuan-yuan.,ZHAOQO De-xue,ZENG Ming-hua

(College of Animal Sciences and Technology s Anhui Agricultural University s Anhui, He fei 230036 ,China)

Abstract: [Objective] The in vitro antibacterial activity of extracts from bamboo (Phyllostachys pu-
bescens) fiber was investigated and the extract methods were optimized. [Method) Bamboo fiber was pow-
dered before being extracted with agents of water,ethanol and ethyl acetate, solid-liquid ratios of 1 : 5 and
1:100n : V) ,and extraction times of 1 h,2 h and 4 h,respectively. The agar diffusion method was used to
estimate the inhibition of extracts against Escherichia coli (E. coli) ,Staphylococcu saureus(S. aureus) and
Bacillus subtilis (B. subtilis). The double tube dilution method was used to determine the minimum inhibi-
tory concentration (MIC) and minimum bactericidal concentration (MBC) at the obtained optimal condi-
tions. [Result] The water extract of bamboo fiber had little inhibition effect on three bacteria,the ethanol
extract only had inhibition effect on Staphylococcu saureus ,while the ethyl acetate extract had strong anti-
bacterial activity against all 3 tested bacteria. The optimal extract method was using ethyl acetate with sol-

id-liquid ratio of 1 ¢ 5 for 4 h. Under optimal conditions, the MIC of bamboo fiber extract against Esche-
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richia coli (E. coli) ,Staphylococcu saureus (S. aureus) and Bacillus subtilis were 0.125,0, 125,and 0. 062 5

mg/mlL,and the MBC were 0. 500,0. 500,and 0. 125 mg/mlL,respectively. [Conclusion] The ethyl acetate

extract of bamboo fiber with solid-liquid ratio of 1 ¢+ 5 for 4 h had the strongest inhibition effect against

tested bacteria.

Key words: bamboo fiber;extract method;antibacterial activity;double tube dilution method
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F 1 B, LK R 3 A I 76 A1 [ R E Fn
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PR 00 B VR FH 25 59 AN B I s 76 AN [ R L R B
) T 2 A B 7 1 A 7K B X [) — o 4 BT 1 410
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Table 1 Inhibition effect of bamboo fiber water extracts against three bacteria(X+SD,n=26)
T P B A%/ mm

B L (m = V) PRI [E] /h Diameters of inhibition zone

Solid-liquid ratio Time K7 LW A ER A 2R AT
E. coli S. aureus B. subtilis

1 2.82+0.33 ac 3.014+0.73 ac 3.16+0.59 ac
1:5 2 3.08+0. 32 ac 3.134+0. 68 ac 2.81%0.63 ac
4 2.847%0.25 ac 3.0440.52 ac 3.0240. 31 ac
1 2.98+0. 25 ac 3.34740.48 ac 2.114+0.19 ac
1:10 2 2.85+0.50 ac 3.30+0. 25 ac 2.99+0. 64 ac
4 3.15+1.00 ac 3.38+0.40 ac 3.334+0.82 ac

o FATEE R AR /NE T8 R 2 5 B3 (P<0.05), s ARRRE FR#H FR2ZEFHBHE(P<0.0D), £ 2,30,
Note: Different lowercase letters mean significantly difference (P<C0. 05) ,and different capital letters mean extremely significant difference

(P<<0.01). The same for table 2.3.
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2 R A AH [RDRHE RS BU [B] R L B AT ER
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x2 EMALZERRYX 3 HARFHMEER

W B EER . X E—F & m S . A F e R
VR G 0 B ] %) B AT AR 4E 2L B R B0 2 1A B AE
HERARNBFH(P>0.05),

Table 2 Inhibition effect of bamboo fiber ethanol extracts against three bacteria(X=+SD,n=56)
0 EA B B A%/ mm

B Gn s V) P ECHT ] /h Diameters of inhibition zone

Solid-liquid ratio Time Ko A SO AR i L
E. coli S. aureus B. subtilis

1 5.2940.49 cB 11.58%0.77 cA 3.6441.00 cB
1:5 2 5.1240.66 cB 11.51+1.26 cA 3.82%1.20 cB
4 5.10+0.17 ¢cB 12.76+0.47 cA 3.50+1.14 cB
1 5.224+0.35 cB 11.394+0.59 cA 2.8840.82 cB
1:10 2 5.64+0.79 cB 10.83+1.00 cA 4,16£0.91 cB
4 5.76+0.78 cB 12.02+1.05 cA 3.964+1.27 cB

2.3 EMHLEZBRZERRYN SHETNME 5 1.4 h 152005 B 030w 5 A 2% 22 5 (P<

1ER
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1t 5 BRI EL T A [ B st [i) 75 81 7y 482 B4 7 410 7
YERTEHH B 25 5 (P>>0.05) 378 1 ¢ 10 BH L F L 32
B4 b A5 30 (14 32 B 6 K 35 A BT 100 0 B O R A
FWR(P<<0.01), X E&EOAMAIREMF.1:5
AL s 10 MPORHNE HL 25T L 42 0 2 h 753 2] 1 $2 5L

0.05) . XA RZFAAFT R S A6 12 5 BRI T . 32
B4 h 3R B SR E 1.2 h A9 4R BUH o0 30 B 3%
AW EZEF(P<<0.01) 576 1+ 10 B LL T . $2 M
2 h B3I 5 1.4 h SR A 35 257 (P<
0.05), BT H . HRHRLIE N 1+ 5 80 1 ¢ 10,42
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Table 3 Inhibition effect of bamboo fiber ethyl acetate extracts against three bacteria(X+SD,n=6)
7E B B A2/ mm
B (m 2 VD PR A] /h Diameters of inhibition zone
Solid-liquid ratio Time K7 w SO AR b AR
E. coli S. aureus B. subtilis
1 16.56+1.07 CA 14.44+1.96 cB 13.9740. 84 DB
1:5 2 15.07+0.93 CA 11.07+1.17 dB 14.884+1.37 DA
4 15.65+0.47 CB 13.58+0.89 cB 17.954+0. 87 CA
1 15.45+2.06 CA 13.09+0. 60 cB 16.60+0. 66 cA
1:10 2 14.75+1.19 CA 11.18+2.41 dB 13.91+£1.38 dA
4 17.72+1.78 DA 12.84+0.31 cB 16.5340.77 cA

2.4 EMHALZEEZERIWE MIC. MBC UE
TR R 1 s 5 BRI ] 4 b, AT LT
Yk TR SR FE Y XS 3 b 4 T B AT A A4 41 1l A
FH BN FEXS 3 4 R 9 MIC . MBC., Il %E 45
(R DO W HOOE R e A T 4 B (0700 4 BKOA L A
B IEAF A MIC Fi MBC 4351 & 0. 125,0. 125,
0.062 5 mg/mL #1 0. 500,0.500,0.125 mg/mlL,
K4 EMALZHIERRYX SHAEN
MIC #1 MBC &
Table 4 MIC and MBC values of bamboo fiber ethyl
acetate extracts against three bacteria mg/mL

I EUES

Bacterial species MIC MBC
KIpk4H E. coli 0.125 0. 500
LA AR S, aureus 0.125 0.500
A ZERAT I B. subtilis 0.062 5 0.125

3
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