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Abstract

The possible effects of garlic (Allsum sativum L.) extract on growth and aflatoxin
production by Aspergillus parasiticus R—T16 were inpestigated. Various solvent extracts
of garlic strongly inhibited growth and sporulation by Aspergilius parasiticus R— 716,
and effective solvents used for extraction of garlic were chloroform, benzene, and water
~chloroform. The growth and aflatoxin production decreased with the increase in ex-
tract concentration, and extract equivalent 1.5g of raw garlic weight in 25m/ SLS me-
dium completely inhibited, and at a level of 1.25g garlic, total aflatoxin was reduced
64 % (472 ug/25mi) of that produced in the control(1,352 ug/25mi). During cultivation
inhibitcry rate of growth was reduced from 89.1% to 40% and aflatoxin B,, G, pro-
duction increased with the laps of time. Especially garlic extract appeared to have a

stimulatory effect on lipid accumulation on the contrary aflatoxin production.
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Table 1. Modified SLS medium for the production of aflatoxin.

Sucrose 85g/!
.- Asparagin 10g
(NH,),S0, 35g
KH,PO, 2g
MgS0, - 6H,0 lg
CaCl; - 2H,0 75mg

ZnSQ, - 6H,0 75 mg
Na,B,0; 10 mg
FeSO, - TH,0 2mg
MnCl, - 4H,0 5mg
Ammonium molybdate 2mg
Initial pH 4.5
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Evaporate and test for inhibitory action

Fig. 1. Extraction procedure of garlic using water chloroform separately.
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Table 2. Condition of HPLC for the an-
alysis of aflatoxin.

Type Waters Model 244

Detector UV 365nm

Column 2 Bondapak Cyg

Flow Rate | 1m//min.

Solvent H,O/NaOH/Acetonitrile
=50/25/10

Chart Speed| 0.5cm/min.

Sensitivity | 0.01~0.5Aufs*

* Absorbance unit full scale

Table 3. Effect of various solvent extracts
ction by Asp. parasiticus R—-T716.
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of garlic on growth and aflatoxin produ-

. Aflatoxin
Solvent l?gzvsv?;l%l;t (('ilic()alrcr)lré}t’er pH Sporulation Total Inhibition
cm ) (ng/25mi) (%)

Control 0.994 5.9 2.3 +++ 1,352 —
Chloroform - - 4.3 - - 100
p—Ether 0.246 1.4 4.1 — 436 68
Benzene - — 4.5 - - 100
n—Hexane (0.396 2.3 34 + 627 54
Water - - - 4.5 - - 100

Chloroferm
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Table 4 Bffect of water —chloroform extract of garlic on growth by Asp. parasiticus

R-1716.

Mycelium Color of Sporula- Colony .
Conc. |Dry weight % Control CHCl3 pH tion Diameter | Inhibition

(g/ 25ml) extract (em) (%)
0 0.985 100 yellow 2.3 +++ 5.8 0
0.5 0.945 96 | yellow 2.5 N 5.4 7
0.75 0.817 82 yellow 2.2 +++ 3.8 35
1.0 0.581 59 pale yellow 2.8 + 1.9 67
1.25 0.329 33 | white 3.0 - 1.2 79
1.5 - - — 4.3 - - 100

Table 5. Bffect of water —chloroform extract of garlic on aflatoxin production by Asp.
parasiticus R— T16.

Cone. Aflatoxin (ug/ 25m/) Aflatoxin/mycel -

B: B, Gy G, Total | ium (ug/g)

0 762 123 393 75 1,352 1,372

0.5 832 188 315 64 1,399 1,480

0.75 873 140 261 32 1,206 1,485

1.0 555 134 187 52 928 1,597

1.25 329 32 121 15 497 1,510

15 - - - - - -
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‘ig. 4. Effect of water —chloroform extract
equivalent 1.0g of garlic on formation
of lipid during incubation by Asp. pa-
rasiticus R—716.
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Fig. 3. Effect of water—chloroform extract
equivalent 1.0g of garlic on growth
during incubation by Asp. parasiticus

R-716.
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Fig. 5. Effect of water —chloroform extract
equivalent 1.0g of garlic on aflatoxin
production during incubation by Asp.
parasiticus R—T716.
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Table 6. Effect of water ~chloroform extract of garlic on aflatoxin production during
incubation of Asp. parasiticus R-1716.

v\ Aflatoxin (ng/ 25ml) Aflatoxin/My-
Days Conc. B, B, Gy G, Total |celium (ug/g)
. { 262 13 83 17 395 510
0.1 76 14 32 -~ 108 1,285
5 { 839 82 217 30 1,228 1,242
0.1 317 53 106 19 495 1,683
4 762 123 393 75 1,352 1,369
8 {0.1 555 134 187 52 928 1,597
683 179 421 75 1,358 1,378
12 { 0.1 437 207 306 93 943 1,590
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