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Table 1 Natural medicinal herbs used for the experiment
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Wk # | Aquilaria agallocha Roxb. Wi~y re b~ 4k, XbFa
B | Santalum album L. Kiho a-, B so—n | 428, W, 5%
T # | Svzygium aromaticum (L.) Merr.et Perry WA A5/ = 4 k2T, Wi
AT | Nardostachys chinensis Batal. fithoFn k227 —n | hE, wE, A~ F
8¢ | Phellodendyon amurense Rupr. RN v, Yy i, EE, A

Y& | Artemisia princeps Pamp. Wi 1, 8-+ 4 — hE, EE, HA
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e e e
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| Coptis chinensis Franch. NN v, aTF Ly W, E, 04
K 3 | Rheum officinale Baill T v b7 X iR WpE, R, N A
JEARF | Saussurea lappa Clarke Ko a2y 1) F e, A >~ F
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Table 2 Repellent effects of 34 varieties of medicinal herbs on Dermestid beetle larvae

g & & LEXAVETL LY LAPILAYFT LY
i g 1
Lt (mg) | EEREER R | Botd (%) | 'R (mg) | mEEEEEE | BOEER (%)

ik & 64.4 0 0 575 0 0
ST & 54.6 9 3 56.5 0 0
| 7 0 100 90 0 100 100
1 N & 69.5 0 0 61.4 0 0
i B 589 2 0 56.9 0 0

B 64.6 0 0 58.3 0 0
H A & 34.0 43 0 59.9 0 0
i K T | = 34.2 43 0 55.1 0 0
hoE oE o E 34.4 43 0 52.8 0 0
I + 33.0 45 20 52.9 0
i -] 66.4 0 17 63.5 0 0
it Ut 49.0 18 0 44.8 9 0
E] b3 65.2 0 0 55.2 0 0
=] it 64.8 0 0 61.2 0 0
[ i 62.5 0 0 58.7 0 0
VER - i 37.3 38 0 32.1 35 3
i i 66.5 0 0 58.3 0 0
iy Ji 63.5 0 0 63.3 0 0
PN iy 64.7 0 0 58.0 0 0
| N 7 45.3 25 3 12.3 75 10
% b 62.0 0 0 58.4 0 0
41 ¥ 53 54.9 9 0 55.3 0 0
¥ 1 0.7 99 20 0 100 10
A e 54.0 10 3 42.0 15 0
Fis & 64.0 0 0 63.2 0 0
& B 65.8 0 0 60.0 0 0
M I 3 61.3 0 3 56.1 0 0
EN I 66.3 0 0 57.7 0 0
fild Foz 58.8 ) 0 57.3 0 3
O S B 66.3 0 0 61.9 0 0
FL # 66.7 0 0 55.8 0 0
% B 7 60.8 0 0 53.0 0 0
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i i 219 64 0 6.0 38 0
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Fig. 1-1 Damage repressive effects of 34 varieties of Fig. 1-2 Lethal effects of 34 varieties of medicinal
medicinal herbs on Dermestid beetle larvae herbs on Dermestid beetle larvae
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Table 3 Damage repressive and lethal effects of 9 varieties of medicinal herbs on black carpet beetle larvae

#3 IMBEEFO L XY+ 72 L LG 5 EIERNH L O BAn R F NI R

= ol 3 £ % W (mg) & % B A K B E (%)
Al - L
T2 92 e ]z e T34 fok ] iy T 45 il 443 ok
05 0 0 100 100 97 97
T | 10g 0 0 100 100 100 97
o 0.5¢ 755 137.3 50 0 0 4
HABENE | 0g 717 1349 53 0 0 4
N 0.5g 775 1408 49 0 7 0
W [E AE )
BEENS | o0 483 1035 68 21 7 7
o 0.5¢ 1305 1449 14 0 0 0
TEEND | g 1195 1770 21 0 0 4
o 0.5¢ 169.2 1372 0 0 0 4
EDd r. .
B % F| 14 1612 157.3 0 0 3 4
% Jii | 0.5g 115.1 96.2 24 2 7 4
.. | 05g 19.2 1195 87 8 17 0
= =
BB AR 13.0 89.4 91 31 10 4
. _ |osg 14.7 167.1 90 0 37 0
WA E | g 17.2 1488 89 0 23 0
| 05g 0 22.7 100 83 73 0
H Bl 1 0g 0 12.7 100 90 77 21
| 05g 148.4 1305 2 0 0 0
B B 0g 1133 133.3 2% 0 10 0
. . | 05 53.1 1311 65 0 0 0
~ | 1.0g 57.9 1603 62 0 0 0
Kt i 152.0 130.4
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Photo.1 Visual damage of worsted muslin in case of 9 varieties of medicinal

herbs used for black carpet beetle

larvae (A : direct method of contact, B : indirect method of contact)
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Fig. 2-1 Damage repressive effects of 9 varieties of Fig. 2-2 Lethal effects of 9 varieties of medicinal
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Table 4 Lethal effects of 34 varieties of medicinal herbs on adult female black carpet beetles and their pupae

& - % IDFIER (%) 1% () ) FLYEA (%)
¥ ! I 15 5 I 545
ik = 0 — 0
Bl el & 0 - 0
T b 100 85 100
E LN i 0 - 0
Iy i 0 — 10
& 5 = 5
H A # 0 - 5
wooEo o N ] 0 - 0
i [E 5 = 5 — 0
JE 3 * ¥ 0 - 0
H F3 0 - 0
Lo it 0 — 5
Bl b3 0 - 0
& 1 0 - 0
&l i 0 — 6
el -} i 0 = 78
1 i 0 - 6
iy il 0 - 6
PN it 0 - 0
J4 ES i3 0 - 6
2 b 5 — 0
H: o8] 33 5 — 0
H 1% 37 25 67
A K 0 - 6
piry 7 0 - 0
g W 0 = 6
i Tk 33 0 — 0
EN MK 0 — 0
kil S 0 - 0
=3 % BT 0 - 0
7L F 0 — 0
%% §5 ) ¥ 0 - 8
# i 0 = 8
173 1 0 — 8
15 i 0 - 0
§ A jE W i 0 0 0
[ £ - i 0 5 0
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Table 5 Repressive effects of 34 varieties of medicinal herbs on the fertility of adult black carpet beetles

X B itk dEU MM Rk IX S A 2 I 7 I € N
. “ X % IR B (%) (BSEIPEe R LAEIA AR B (%) | TN £

ke & 12 11 92 38 11 92 28

n M # 12 12 100 29 8 67 13

I & 12 1 8 4 0 0 0

I B & 12 12 100 36 12 100 30

He 8% 12 12 100 13 3 25 10

3 12 11 92 30 6 50 23

1A 2 12 11 92 47 9 75 32

B ¥ T 12 11 92 53 11 92 34

P - 12 12 100 39 12 100 22

i it 12 11 92 44 10 83 13

I )i 12 12 100 40 12 100 33

I 1 12 12 100 36 9 75 35

I il 12 12 100 44 9 75 26

£ B 12 1 8 2 0 0 0

I i 12 12 100 26 11 92 22

iy Jii 12 12 100 35 12 100 23

N i 12 12 100 36 11 92 29

[ NI 12 3 67 48 8 67 32

i Fh 12 11 92 40 10 83 26

LS s 12 11 92 32 4 33 18

kE 1% 12 2 17 5 0 0 0

1A FE 12 10 83 34 0 0 0

iy 12 12 100 56 12 100 28

¥ 12 11 92 49 11 92 31

1 12 12 100 34 11 92 21

I 12 12 100 42 12 100 35

& 12 12 100 52 11 92 56

W 12 12 100 52 12 100 33

B 10 6 60 49 4 40 49

B 10 10 100 64 10 100 36

G 10 9 90 49 9 90 38

7 10 9 90 31 9 90 22

i 10 2 20 54 2 20 17

10 10 100 41 9 90 16

10 8 80 43 7 70 25

10 9 90 60 5 50 8

i 10 9 90 63 4 40 19

iom1 12 11 92 56 9 75 36

oM 2 10 10 100 63 9 90 53
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Fig.3-1 Repressive effects of 34 varieties of Fig. 3-2 Continued
medicinal herbs on the fertility of adult
black carpet beetles
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Table 6. Repressive effects on growth of 34 varieties of medicinal herbs on Dermestid beetle hatching larvae

A BT (k) B II (7 L)
A # ERX B YA T rd EXHYVEAT YL EAAYFT A ExX=eNAYET
AR AEFH IR AR N AR

ik 7 151 12 0 0
H Al 7 150 13 0 0
T i 0 100 0 0
I NN 155 10 0 0
iy B 169 2 0 0

& 158 8 12 0
H oA o2 106 38 0 0
i E E B 168 2 8 0
hoE N 106 38 0 0
B ¥ T 158 8 23 2
H -3 201 0 0 0
# i 57 67 0 0
xf i 172
&] * 160 0 2 0
S| i 156 0 31 9
H bl 152 0 0 0
VST 0 100 0 0
H i 165 0 30 3
# i 153 0 0 0
PN by 157 0 0 0
I N 28 81 0 0
J& b 150 0 0 0
oo 573 83 44 0 0
kE & 0 100 0 0
B ig 91 39 0 0
v & 164 0 0 0
g W 154 0 19 3
FE - B 155 0 4 1
EN I 157 0 9 5
)R s 152 0 28 14
C2 % W 171 0 0 0
xF iz} 149
3L & 163 0 0 0
T g # 179 0 0 0
A iz 136 9 0 0
JFR = 173 0 0 4
e E) 172 0 44 3
H 7 i 36 76 0 0
i [H * 77 49 0 0
ba) s 150
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R PR 0 ~ 1 HRad L 7240 120058
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Fig. 4 Repressive effects on growth of 34 varieties of medicinal herbs on black carpet beetle hatching larvae
(Test 1)
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Table 7 Comparison of repellent effects of sole clove and 4 varieties of mixed herbs with or without clove
(black carpet beetle larvae)
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Table 8 Comparison of repellent effects of sole clove and 5 varieties of mixed herbs with or without clove
(black carpet beetle larvae)
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For many years, the Chinese, Korean and Japanese have used many kinds of natural
medicinal herbs to protect the cultural properties made from plant fibers from being
damaged by insects. Even now many museums, art galleries and libraries apply repellent
aromas to protect old valuable clothing, paper and other plant substances. Why have
Chinese, Korean and Japanese people used such specific medicinal herbs to protect plant
fibers against insect pests?

We have made experimental studies of the repellent effects of medicinal herbs on
Dermestid beetles in their different stages of growth (adults, eggs, larvae and pupae) in
order to evaluate traditional repellent methods. The insects tested are not only larvae which
directly damaged plant fibers but also pupae and adult black carpet beetles and varied
carpet beetles. If medicinal herbs have lethal effects on pupae and adults, this is good
because it helps reduce their species. Thirty four varieties of medicinal herbs were selected
in this study to examine their respective repellent effects (Table1). Experiments were
carried out in direct or indirect methods of contact, using erlenmeyer flasks (600ml) and
vials (50ml, 20ml). The results are as follows :

1. Clove acts as a contact and respiration poison of larvae, pupae and adults, with a high
mortality rate in each case. That is, clove has the highest damage repressive effect on
each stage of insects examined.

2. Cassia bark has a damage repressive effect on larvae, in both direct and indirect

contact methods and, next to clove has high lethal effects on pupae and adults.



3. Calamus helps to reduce the damage by direct contact, and to repress the growth of

hatching larvae, and either kills the adults or renders them infertile.

4. Saussurea roots has damage repressive effects on larvae by direct contact and again on

the growth of hatching larvae.

5. Flax seeds have damage repressive effects on larvae only in the direct contact.

6. The repellent effects of mixed herbs including clove, aloe wood, sandalwood and

spikenard are almost as effective as clove.

These results indicate that clove and cassia bark are the most effective in exterminating

pests, but the repellent effect of mixed herbs depends only on the amount of clove also

included.



