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ABSTRACT —

The extracts from Agastache rugosa O. Kuntze, their chloroform and hexane

fractions, and estragole identified from hexane fraction were tested to investigate the effects on
the growth and metabolic activities of several true fungi. The fungi used were: Aspergillus
oryzae KFCC 890, Aspergillus niger KCCM 11240, Saccharomyces cerevisiae 1AM 4597, Sac-
charomyces ellipsoideus PNU 2215. The growth of S. cerevisiae by treatment of water extract
(1%), hexane fraction (0.05%), and estragole (0.05%) were inhibited 93%, 50%, and 33% respec-
tively, and S. ellipsoideus was also inhibited markedly with delaying the lag phase maximum
12 hrs. The growth of A. oryzae was inhibited by treatment of extracts and fractions. The
ethanol production by S. cerevisice was increased more than two times in the highest value
around 42 hrs incubation by water extract, but chloroform fraction inhibited its production. The
glucoamylase activities by A. niger were strongly inhibited by hexane and chloroform fractions
(0.05%). The invertase activity by S. cerevisiae using estragole  (0.05%) reached to 57.5% of con-
trol group. S. cerevisiae treated with the estragole was damaged the cell wall and cell membrane,
leaked the protoplasm, and observed broken pieces of cell.

Key words [ Agastache rugosa O. Kuntze, fungal growth, ethanol production, a-amylase activity,

glucoamylase activity
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Fig. 1. Fractionation of methanol extract from Agastache
rugosa.
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Fig. 2. GC analysis of hexane extract from Agastache ru-
gosa Peak identification (peak 1: eugenol, peak 2:
estragole, peak 3: isoeunol).

Journal of Food Hygiene and Safety, Vol. 12, No. 1



Estragole Identified on the Fungal Growth and Metabolism 65

SA&H

AlRBFL MUY —E T F244 A4 g Azt H
o] malt agar AbHEiR| o] AlthujdF £F 14 Fo|E MP
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719} 10 KVl Hadsignh gi2Fos e 28 A7 Aoz vehgt}. 221} 8. ellipsoideus= A7F5% 0.01%,
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S. cerevisiac(a) S. cerevisiae(b)

Q.D at §00mm

o] 2 A “11]51"*‘4 o - o £ .
= 11 O =z 8 8 12 18 24 30 38 42 48 0 6 12 18 24 30 38 42
Methanol & E 2 BE| £33l hexane £ &5 a o'—jﬂ‘l Incubation tine(hours) Incubation time{hours) *
S FF o] S cerevisiaed] T Ve Y& 54 Fig. 4. The growth of S. cerevisae in the presence of hex-
3 A= Fig. 49} o) 57} F7hghel w2 A g3t ane (a) and chloroform fraction (b) from A. rugosa.
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Fig. 3. The growth of S. cerevisae and S. ellipsoideus in the presence of water (a) and methanol extract (b) from A. rugosa.
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Fig. 5. The growth of S. cerevisiae (a) and S. ellipsoideus
(b) in the presence of estragole indentified from A.
rugosa.
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Fig. 6. The growth of A. oryzae in the presence of water
(a), methanol exact (b), hexane fraction (c), and
chioroform fraction (d) from A. rugosa.
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Fig. 7. The effects of extracts and fractions from Agas-
tache rugosa on the unit of ethanol production by
8. cerevisiae.
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methanol $£&8&) £+ 0.01%(hexane 28 E 2 chloro-
form £ &) & 258 0] )27 72.7%, hexane &
3 Eo] 11.9%, chloroform B8 Eo] 2.5%0) E3slgor}
methanol 82 v 54x]2ke] AF(23] AA) G A
P& & gk A7 R 05%EF 2 methanol =28) it
0.05%(hexane & 2 chloroform BHEN|M B &
o] tZ7 9] 49.6%, methanol 322 0| 46.0%, hexane
3 E-0] 18.8%, chloroform # 8 E0] 0.008%= 1 AAAT
7} oi¢ # a-amylase Al gz Holk. U A
oryzae7} o-amylase2] &0} A. niger BTh 743131, A, nig-
er?] glucoamylase®] &Ajo] A. oryzae®t} 78l &=
glucoamylase®] Ho] 7]l p-nitrophenyl-o-glucoside &
o] &8 B P S HAIA K3l A wumE & 5 ¢l
At
dtolo] F gr}AIEo] estragoleo] S. cerevisiaed] i

vertase Aol 0] X]= 43FE Table 13} 22U}, S. cerevisiae
8 diegAo] Bl 124 7H(Fig. S5)l AlbeE v, 54
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Fig. 8. The effects of extracts and fractions from A. ru-
gosa on the a-anylase (a) by A. oryzae and glu-
coamylase (b) by A. niger.

Table 1. The effect of estragole on the invertase activity
by S. cerevisiae

Invertase activity (unit)”

Time (hrs)
Control Estragole (0.05%)
12 0.467+0.04 0.5240.28
18 6.30+0.57 1.61+0.22
24 5.55+0.68 0.97+0.27
30 27.67+8.30 14.67+0.88
36 29.00+2.04 16.67+£0.62
42 15.67+1.32 13.83+1.55
48 7.75+£0.25 7.68+0.77

Remarks: 1) One unit represents the 1 g of glucose liberated
from 10% sucrose (1.5 ml) for 3 min at 30°C, 2) Means of
activity and standard error (n=3)

AlZ k. Leucine 3 7}3ko] invertase 4ol &= Qe
AHE A(18), leucine 0.3 glE F71E A FAjo] 7}
A vebhd vbE | leucine 0.6 g/l o)A #2F HrkE AL
invertase & o] 3|2 A5l AEE YElUo] leucine
M7 ko] B3t H invertase W30l 2 J &S n|zti= A
E Bavt oy B dAFdde ¢l F5(0.05%) @7t
A} olng A 4 gk

M P&

Rl BEA AEAA WAL A
23 A7 etk st A g 371wt %*-M oA 5
Norpg e e HEd &4o] UG o B I
EAATE 2Q1EH7] 9stod estragole 0.01%E Haldt 2
Al#t2] scanning electron micrographS thZ 9] A3 v
Shed Btk

S. cerevisiae®} A| ¥ estragole 2] 2]} A E ol HiE) ¥

ofr

iy

Fig. 9. Scanning electron microscopic view of S. cerev-
isiae treated with 0.01% estragole.(a: control, b: 0.01% es-
tragole treated).
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