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Volatiles from seven species of Chinese medicinal materials and their
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Abstract The volatiles of Chinese medicinal materials and their attraction to stored-product insects are closely
related to the commodity storage and scientific pest management. The categories and relative percentages of
volatile organic compounds from seven species of Chinese medicinal materials and their attracting effect on the
larvae of Plodia interpunctella were measured at 28C. Eight categories of volatiles were detected from seven
species of herbs, by HS-SPME-GC-MS at 28C including alkanes, alkenes, aldehydes, alcohols, acids, ketones,
esters. and others. The numbers of volatile species from Astragalus mongholicus., Angelica dahurica,
Saposhnikovia divaricata, Isatis tinctoria, Belamcanda chinensis, Dioscorea polystachya, and Rehmannia
glutinosa were 54, 46, 45, 43, 43, 35 and 33, respectively. All the tested herbs contained f-bisabolene, hexanol,
butyrolactone and 6-methyl-5-heptene-2-one. The attraction rates of A. mongholicus, A.dahurica, S. divaricata,
and D. polystachya to P. interpuctella larvae were 35%, 33%, 32% and 25% . separately. While the attracting
percentage of B. chinensis, I. tinctoria, and R. glutinosa was only 12%, 13% and 17%, respectively. The
relative content of hexadecane, cedrene, [-pinene, limonene, heptanol, and hexanal were high in A.

mongholicus, A. dahurica and S. divaricata. The relative percentages of nonanoic acid, 2-butanone, methoxy-
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phenyl-oxime, ( E)-6, 10-dimethyl-5, 9-undecadiene-2-one and 2, 6-di-tert-butyl-1, 4-benzoquinone from

B. chinensis, I. tinctoria and R. glutinosa were higher than from other herbs. Further attention should be paid to

these volatile organic compounds for their attraction to the stored-product insect pests.

Key words Chinese medicinal materials;
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Fig. 1 Categories and relative contents of the volatile organic compounds from seven species of Chinese medicinal materials
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Table 1 Categories of volatile organic compounds and their numbers in tested Chinese medicinal materials

YRR
. Number of the components
Compﬁi?écj?{egory FIE Hi iR Bij X B AR VS Eig:e
Angelica Rehmannia Belamcanda — Saposhnikovia Isatis Dioscorea Astragalus
dahurica glutinosa chinensis divaricata tinctoria polystachya mongholicus
Feked Alkanes 3 6 2 4 6 10 5
W2 Alkenes 17 6 7 14 7 3 14
2% Alcohols 8 3 6 7 3 6 7
fiRJs Acids 3 6 7 6 11 5 7
%25 Aldehydes 4 0 4 4 3 5 4
B Esters 5 1 6 5 4 2 6
Ei2% Ketones 3 5 7 4 7 3 7
HAhZE Others 3 6 4 1 2 1 4
BEL Total 46 33 43 45 43 89 54
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Table 2 Main volatile organic compounds and their relative contents in seven species of Chinese medicinal materials

XTI %
- Relative content
Compom it ot 8T B i e e i
Angelica Rehmannia Belamcanda — Saposhnikovia Isatis Dioscorea Astragalus
dahurica glutinosa chinensis divaricata tinctoria polystachya — mongholicus
52 J5E Decane = — — — — 2.77+1.04 =
+75%E Hexadecane 1. 68+0. 36 — — — — 4.614+1.77  2.9541.02
4-VF HJE-1-(1-H 3L 2, 56) -
RIAL3. 1. 0] %
4fmethfli:e[klf(lfrr]1§}‘1}jfethyl)* 5 6150 86 - - - - - -
bicyclo[ 3. 1. 0 Jhexane
T IO
Dodej;me?:l;figokfexane - - - - - S -
MIARM Cedrene 12.67=+1. 67 — — 7.10=£0. 96 — 1. 24+0. 44 —
K Limonene 1. 2240. 36 = = 1.5640. 42 = = 1.8140. 43
FAJH s Terpinene = 1. 2140. 40 1. 6440. 31 = .4740. 38 = =
a-JR M a-pinene 2.5541.07 — 0. 43+0. 09 4.71£2.17 . 81%0. 19 3.42+1.21 2.63%+1.21
BN ppinene 2.9841. 29 — — 3.88+1. 36 — — 3.0041. 27
BHEFF M B-elemene 0. 6940. 27 = = 0.9440. 22 = = 1. 8840. 29
BTl Bselinene 0. 3440. 07 = = 1.0240.08 = = 0.54+0. 14
&Eﬁ{&%ﬁ% B bisabolene 0.26+0. 10 1. 2940. 26 0.94=+0. 16 4.74+1. 38 9841. 04 2.37%1.00 2.63%0. 68
&M Aromadendrene — — — 8.03=+1. 34 — — =
HERE Alloaromadendrene 0. 4840. 19 = = 0.6010. 16 = = 0. 55740. 07
S-Bpa  T
4fisotf:fjlc[‘)ikﬁof11}iene B B - B BBE0, 7 B B
& /i Hexanol 0. 3240. 07 0.5040. 13 1.47+£0. 24 2.05%0. 85 194+0. 93 0.3440.04  2.27%0.68
JEfE Heptanol 1.19+0. 11 — — 2. 44710. 66 — 0. 394£0. 07 1.0940. 21
AT EE Terpilenol 1. 9640. 44 — 1. 9640. 48 — — — 1. 4940. 37
H A Laurinol 1.45+0. 35 — — — — — 1. 08+0. 44
EHAEE Cedrol 2.76+0.74 - 2.34740.79 — — — —
F M3l % Eudesmol 4.54+1. 69 1. 2540. 45 0. 85+0. 22 — — — 0.43%0.13
273 1-C
Z*etfyl%lfhizj:ol - B B - En 6520, B a
2,2- i1
2, 2-dimethyl-1-octanol B B B B B 2 A0, B B
3. 7- IR 1, 65 -3
3,7-dimethyl-1, — - 0.52%+0. 14 1. 4740. 41 5440. 36 - 5.03%2. 05
6-octadiene-3-ol
L fi# Hexanoic acid = 1. 0740. 31 1.5740. 66 = 48+0. 59 1.5940. 39 =
3£ Octanoic acid 0.31%£0. 10 — 1.2440. 35 0.74=%£0. 33 6040. 53 - 0.89%0. 15
&R Decanoic acid — — 11. 70+2. 33 — = = =
-2 Nonanoic acid = 6.35+1. 39 2.31+0. 54 = 08+0. 15 = =
+—%¢fR Undecanoic acid = — — — — 2.25+0.78 =
+ =%EfR Tridecylic acid — — 2.12+0.51 — — — 1.04£0.17
+PU%ERR Tetradecanoic acid 1. 22+0. 33 = = 0.6840.19 32+0. 64 = =
+75kEfR Hexadecanoic acid 4. 34=1. 62 7.614+1.74 0. 95+0. 07 2.037%0. 85 17+1. 96 4.10+£1. 33 3.33%0. 68
+/\JElR Octadecanoic acid = 2.52+0. 20 — — 58+0. 39 = 1.18+0. 44
37mejjﬁ;;§i seid - 7.66+2.17 - 0. 78£0. 24 114+0.17  1.340. 36 -
4BI-T IR
4-hydroxy-butanoic acid B B - B B h Al 21 B
7 H % Benzaldehyde = = = = = 3.7941.43 =
O\ Hexanal 1. 68+0. 38 — — — — 0. 88+0. 36 3.03%+1.03
PEfE Heptanal 1. 2340. 41 — 1. 9540. 62 3.55+1.36 — = 4.10+1.82
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453K 2 Table 2(Continued)
AR/ %

Relative content

Cﬂféiiﬁt I iy B UINN Bii XL i AR iTE2;) B
Angelica Rehmannia Belamcanda — Saposhnikovia Isatis Dioscorea Astragalus
dahurica glutinosa chinensis divaricata tinctoria polystachya — mongholicus

3£ Octanal 1.0840. 19 = — 4.64+1.21 2.86+0. 88 = =

&P Decanal — — - 0. 37%£0. 09 1. 4940. 43 1. 784+0. 49 0. 62%0. 27

T-fi¥ Nonanal 3.94+1. 26 — 1.92+0. 47 1. 9240. 36 1. 9540. 44 3.58+0.98 5.40=+1. 06
lii-2-F-4# 1 (Z)-2-nonenal = = = = = 5.93+0. 38 =
IR O g Hexyl acetate = = = = 2.42+0. 88 = =
C R s Methyl caproate 1. 14+0. 28 = 1.62+0. 19 1. 34+0. 44 = = 1.01%£0. 15
IR 24 Mg Decyl decanoate = = = = = 2.44+0. 88 0.70+0. 19
+oSkilE H g Methyl palmitate = = 2.63+1.08 = 2.89+1. 26 = =
T Mg Butyrolactone 2.337%0. 36 3.58%1.17 0.53%0. 08 2.0470. 41 3.1240. 43 0.67%£0. 10 1. 9140. 37
v-C& i 7 caprolactone = = = = = = 2.6310.56
2-T Wi 2-butanone = = 2.29+1.06 = 1.3640. 16 = =
2-B il 2-heptanone = = = = 1.0140. 28 = 2.41+£0. 55
2->£ 2-octanone = = = = = = 1. 24-+0. 26
2-F-ffi 2-nonanone 1.5240. 43 = = 0.9640. 33 = = 1.2340.18
3%12':&?};?1 — — — — 1.6740.39  0.3740.08  0.32740. 06
by = 2.2840.63  3.7140.87 10.23+1.42  6.43+1.62  5.13+1.29  7.15%1.74  2.06+0. 41

6-methyl-5-heptene-2-one
6-F13%-3 , 5-BE —Ji-2-Tiid
6-methyl-3, 5-heptadiene-2-one
J2-6,10- " FH %5,
Ot -2
(E)-6,10-dimethyl-5,
9-undecadiene-2-one
1, 6- 4L T —e-7. 12- i
1, 6-dioxacyclododecane- — 7.06=+1. 90 = = = = =
7.12-dione
M Geranyl acetone = = 4.38+1. 33 = 0.4940. 11 = =
2-I FEmE I 2-pentylfuran 2.37%+0. 96 1.11+0. 24 2.55+0.58 — — — 2.4640. 96
2-CL kR 2-hexanoylfuran 1. 4440. 35 1. 36+0. 32 2.82+0. 64 2.49+0. 74 3.03+£1. 40 = 1. 85+0. 47
3, 4 LR
3, 4-dimethyl-phenol

2, 4T SR
- 6520, 45 - - - 3. 791,
2, 4-di-tert-butylthiophenol 2 89228 3.79=%1.11

— — 3.5641. 31 — — — —

- 1. 34=£0. 26 0.5640.13 — 1. 33£0. 32 — -

— — — - - - 1.36+0. 52

4,5-25-5,5-
T A TR S 1 HR e -
4,5-dihydro-5, 5-dimethyl- ’
4-isopropylidene-1H-pyrazole
SR R N
Methoxy-phenyl-oxime
2-H A SA- O IR EOR By
2-methoxy-4-vinylphenol
2, 6- AT -1, 4R
2, 6-di-tert-butyl-1, — 2.3641. 04 1. 3940. 36 — — — —

4-benzoquinone
D) R P B R HE EARER . RN IR R g E)
Data in the table are mean= standard error. “—7” indicates that the compound is not detected.
2.2 EEGELHHRIPAMHMEE T F o HXTEIE B B XU I 2 iR B R AU R T
ER YN -0 W N R0 N OF =1 R =0 3 A O < 1B ot £/ D Sl ol 2 7 2 S s 1 5% = A IR i O W

— 10.31£2.73 0. 484-0. 09 - - - -

— — — — 2.2240. 83 — —
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Table 3 Selection parameters of Plodia interpunctella larvae for seven species of Chinese medicinal materials

R ) ORI 5 g » A R B K ol
Frf R s LB R Y

RN (D EEPSR

2t

Chinese medicinal materials

Pz F

Selection coefficient

S/ V6

Response rate

H1E Angelica dahurica

IS Astragalus mongholicus
Bii W\ Sa poshnikovia divaricata
11245 Dioscorea polystachya
WEAR Isatis tinctoria

3 Rehmannia glutinosa
BT Belamcanda chinensis

Xif i Control

(0.424-0.09)a
(0.3740.05)a
(0.42740.12)a
(0.3740. 10)a
(—0.30=0.12)b
(—0.38%£0.05)b
(—0.42+0.10)b
(0.114=0. 25)a

(50.504=3. 11)ab
(49.0041. 80)ab
(45.0043. 58) be
(37.5042.50) ¢
(37.0042. 13)¢
(56.0012. 33)a
(39.00+3.56)c
(9.0041. 63)d

SRz /0

Ati:ftir/lﬁte Xz(dle) P

(35.50%2.63)a 11. 233 <<0. 01
(33.50+1.50)a 9. 062 <<0. 01
(32.00%43.67)a 11. 560 <0. 01
(25.00£1.49b 6. 448 <<0. 05
(13.00%1. 86)c 5.079 <<0. 05
(17.00%41. 33)¢c 10. 816 <0. 01
(12.00742. 26)c 8. 820 <0. 01
(5. 00+1.29d 0. 212 0. 810

D) R P RE AR . RIFIR R F-RR0R 225 B35 (P<<0. 05) AR TR R 22 57 A .3 (P>0. 05),

Data in the table are mean— standard error. Different letters in the same column indicate significant difference (P<Z0.05), and the same

letters indicate insignificant difference (P=>0.05).
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Be. oK A AT NEE L AT AT A | W ] B A
YEE15599) A Opiganum vulgare (1.) ssp. hir-
tum ARG T BIK 3 1D 35 28 )y ol (00 SR I 4 R i %o
FH AR . ASBFFE B B AL 2 10
RAENEA I A WA 0 5 1B ROR s T A
MR AR U %o 122 R I — e SRR . FE T 2541
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