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Analysis and Compar ative Study on Volatile Componentsin Three Kinds of
Bamboo L eaves
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ABSTRACT: The work aims to develop new anti-microbial and anti-oxidative materials to provide the foundation for an-
ti-microbial and anti-oxidative packaging and food preservation technology by studying volatile components of leaves in
bitter bamboos, Dendrocalamus bamboos and black bamboos through comparison. Volatile oil was extracted from the
three bamboo leaves by steam distillation. The components of volatile oil were analyzed by gas chromatography-mass
spectrometry (GC-ms) and Ri (retention index). The oil from the three bamboos was identified to have 61, 49 and 68 vo-
latile components respectively, in which esters (16.358% ~ 31.930%), ketones (18.206% ~ 24.033%), hydrocarbons
(3.873% ~ 19.632%), aldehydes(8.436% ~ 15.414%) and alcohols (8.448% ~ 11.182%) took main parts. These three kinds
of oils contained 24 same ingredients, of which Isopropyl palmitate (9.826% ~ 22.408%), 4-hydroxy-3-methyl acetophe-
none (5.870% ~ 7.078%) and benzene (3.746% ~ 4.486%) took main parts. The same ingredients in the volatile oil from
the three bamboo leaves are higher which have good abundant anti-microbial and anti-oxidative properties.
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Fig.1 GC-MS chromatogram of volatile components of Pleioblastus Amarus leaves
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Fig.2 GC-MS chromatogram of volatile components in Dendrocalamus latiflorus Munro bamboo leaves
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Fig.3 GC-MS chromatogram of volatile components of Phyllostachys nigra bamboo leaves
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Tab.1 Analysisresults of volatile componentsin Pleioblastus amar us leaves
sy RETEY LA HH pra caswn PR e
min Jo i B %
1 6.788 2-CL I TE C6H100 505-57-7 1.335 850.93 851
2 7.075 -3 4 - 1 -5 C6H120 928-96-1 1.881 860.44 857
3 14.129 KT C8H8O 122-78-1 4.486 1049.49 1045
4 16.555 T CY9H180 124-19-6 3.450 1108.39 1104
5 16.782 2,6-— H HEIA P C8H160 5337-72-4 1.255 1113.92 1112
6 20.297 M2 H g C8H803 119-36-8 1.028 1199.44 1192
7 22.466 N-Z, 35} F A i C9HI3N 622-57-1 2.303 1254.47 1276
8 24.746 2-H - RS CSHONO 14683-79-5 1.123 1312.92 1310
9 25.347 4-FFHE-3-H B OR 2T C9H1002 876-02-8 5.870 1328.92 1323
10 29.281 KT LT C13H200 127-41-3 4.987 1435.42 1426
11 31.327 AR A C13H200 14901-07-6 2.708 1492.88 1491
12 31.395 4[22;:12%]375};&2—; [4.1.0] C13H2002  23267-57-4 2.144 1494.80 1491
13 33.022 SRR P TG C11HI1602  17092-92-1 1.098 1542.66 1538
14 38.174 +HE C15H300 2765/11/9 1.237 1721.09 1715
15 40.630 i C20H38 504-96-1 8.088 1849.09 1837
16 41.280 MR i C14H1203 118-58-1 1.351 1887.60 1869
17 41.897 1,2-3 8+ /bt C18H360 7390-81-0 2913 1927.68 1900
18 43.453 TR R S P i C19H3802 142-91-6 9.826 2037.36 2023
19 44.668  3,7,11,15-DUH L M- 1-B% (MH4REE)  C20H400  102608-53-7 3.633 2131.78 2116
20 46.692 B Y C23H48 638-67-5 2.789 2305.76 2300
21 48.902 B C25H52 629-99-2 2.753 2507.05 2500
2
Tab.2 Analysis results of volatile componentsin Dendrocalamus latiflorus Munro bamboo leaves
iy PRI T pFR cas & PR e
min JoT i 3 B %
1 14.091 K C8H8O 122-78-1 3.746 1048.56 1045
2 16.510 2- -4 - 1-B C9HISO  22104-79-6 1.429 1107.30 1105
3 16.745 2,6- — H LA O C8H160 5337-72-4 1.679 1113.03 1112
4 17.177 I C7H10N2 555-96-4 1.843 1123.53 1118
5 25.341 4- 2 HL-3-H B 2 i C9H1002 876-02-8 7.078 1328.76 1323
6 27.587 K- i CI3HISO  23726-93-4 1.730 1388.48 1386
7 29.255 IR FA T C13H2202 80-27-3 4.459 1434.68 1427
8 30.325 (B)-2-H S Jk-4-(1-N M H 4 W) CI0HI202  5932-68-3 1.277 1464.75 1454
9 31.334 A 4 CI13H200  14901-07-6 3.728 1493.09 1491
10 33.066 AR Y g C11H1602  17092-92-1 2.667 1543.95 1538
11 40.718 e il C18H360 502-69-2 2.049 1854.30 1844
12 41.875 )8 FE P CI8H300  1117-52-8 1.890 1926.17 1921
13 43.281 TR B2 v T TR CI9H3802  142-91-6 22.408 2024.30 2023
14 44.650 1,16+ 7 Jt C16H3402  7735-42-4 5.309 213029 2130
15 48.844 ks C25H52 629-99-2 1.506 2502.62 2500
16 51.698 e N C28H58 630-02-4 1.291 2701.96 2700
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Tab.3 Analysisresults of volatile componentsin Phyllostachys nigra leaves
gy PRI et SEst cas g PEBVIRE e R
min i 80U %
1 6.993 -3 4 - 1- B C6HI20  928-96-1 1.049 857.73 857
2 14.082 R C8H80 122-78-1 4.448 1048.36 1045
3 16.528 T CY9H180 124-19-6 1.852 1107.73 1104
4 16.752 2,6- - H IR O 5 C8HI160  5337-72-4 1.538 1113.18 1112
5 17.219 A C7THION2  555-96-4 3.286 1124.55 1118
6 19.471 1E T C9H200 143-08-8 1.192 1179.36 1173
7 20.296 M2 H g C8H803 119-36-8 1.527 1199.41 1192
8 25355 4-FFHE-3-F B OR 2T C9H1002  876-02-8 6.244 1329.13 1323
9  27.601 p R CI3HISO  23726-93-4 2.396 1388.86 1386
10 27.945 2-W . 3-6-F 5L - Pigt-3,5-T 0 CIOHI40  99172-18-6 2.247 1398.00 1395
11 29.234 el CI3H200  127-41-3 3.812 1434.10 1426
12 31.338 AR AT C13H200  14901-07-6 3.784 1493.20 1491
13 31.389 4'[2’2’;_:1 Eﬁ!fﬁ? 2—; [4.1.0] C13H2002 23267-57-4 1.743 1494.65 1491
14 33.007 SRR P TG C11H1602 17092-92-1 1.101 154223 1538
15 40.705 1 CI8H360  502-69-2 2.393 1853.57 1844
16 41.124 AW T HE C16H2204  84-69-5 1.141 1878.33 1870
17 41.873 12 JE 5L P CI8H300  1117-52-8 2.039 1926.07 1921
18 42.576 AR R — T g C16H2204  84-74-2 1.678 1973.86 1965
19 43.339 T e 2 S P i C19H3802  142-91-6 19.008  2028.72 2023
20 44.675 3,7,11,15- DY W RE L -1 - ( 4 ) C20H410 102608-53-7 2.662 213240 2116
4 3
Tab.4 Main types and relative contents of volatile oil (peak area) in 3 kinds of bamboo leaves
Dég TR BURE X I3 1 B0/ %
i 2 ES 2 S (SES UEES S [
AT 15.414 18.206 8.448 — 19.632 0.463 — 16.358
JFRAT 8.436 18.451 9.918 1.553 3.873 0.110 — 31.390
LU 13.099 24.033 11.182 0.204 4.904 0.061 0.415 26.699
3 24
3
6 2.5- -3- -1-
2. 1 3
7 GC MS
2,6- 4- 23- RI IT C7-C30 MS
MS
3 178
11 23- =226 3
BETA- 2,6,6-



.50 - f1 % TR 2019 4F 3 A
5 3
Tab.5 Analysis results of the same volatile componentsin 3 kinds of bamboo leaves
g T BURE X I A 0 0/ %
G &Y g3 F

W BRPT i)
1 2.5- /P 5L Y &k g C6HI120 0.065 0.027 0.062
2 -3 - 2 -1 - C6H120 1.881 0.314 1.049
3 2-C M C6H100 1.335 0.574 0.195
4 AP C7H60 0.875 3.746 0.643
5 EFEE C8H160 0.145 0.168 0.230
6 R C8H80 4.486 3.746 4.448
7 2,6- F B IR U C8H160 1.255 1.679 1.538
8 N C7HI0N2 0.808 1.843 3.286
9 AR C8HTN 0.439 0.311 0.740
10 2,3-5-2,2,6- = F EOR HI K C10H140 0.630 0.895 0.967
11 1F 28 C10H200 0.220 0.383 0.476
12 BETA-M A5 1 C10H160 0.645 0.597 0.860
13 2,6,6- = FF 3o 1R U 9 2 1 CI1HISO 0.329 0.240 0.512
14 4-F5F-3-H FE R 2 [ C9H1002 5.870 7.078 6.244
15 e T C13H180 0.899 1.730 2.396
16 5 - Y R C13H220 0.461 0.682 0.636
17 AR Y B C11H1602 1.098 2.667 1.101
18 AR W R — 2 g C12H1404 0.563 0.992 0.739
19 HEL R CI18H360 0.701 2.049 2.393
20 AR R T C16H2204 0.756 0.866 1141
21 AT 2 C13H200 2.708 3.728 3.784
22 TR 2 S T T C19H3802 9.826 22.408 19.008
23 =k C23H48 2.789 0.576 0.334
24 — Ak C25H52 2.753 1.506 0.456
2 3 24

24 31.390%
3 3 4
[12,16,17,18] 2008
[16] 3
[17]
4 3
19.632% 3
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