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Abstract

Clove contains a high concentration of eugenol, which has been used extensively for sedation and its anesthetic
properties. But it is difficult to cultivate clove plants. The aims of this research were to:- (1) study the callus growth
rate on WPM with 21 different growth regulators (2) to test the sedative activities of clove callus extract on sedation
of hybrid catfish (10-15 cm, 10-15 g). The methodologies of leaf, axillary bud, and lateral bud cultures on WPM were
studied for 7 weeks. Then the highest survival rate was to induce new callus in 21 WPMs for 6 weeks. The best growth
callus was extracted with 95% ethanol at the dose of 0, 1, 2, 3, 4 and 5 ppm compared with MS-222 (5 Rep.) at 10
ppm for sedation and recovery of hybrid catfish. The results found that clove calluses grow up 0.5 cm, weight gain of
0.5 grams per callus. At 5 ppm the extract of clove callus stimulated catfish caught to show slow motion at 99.03 +
2.07 min, sedative response at 1.45+0.87 min and recovered to slow motion at 2.12+0.34 and then recovered to
normal fish at 2.52+0.12 min. The results of this study showed that cloves callus was safer on hybrid catfish than

MS-222 because of its rapid recovery time to normal fish.
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(A) (B)

Figure 1

Growth of clove callus on WPM (No. 17) sup-
plemented with TDZ at 0.05 ppm and 2,4-D

(2.5 ppm); A-J the tissue ages 4-13 week

(respectively)
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Table 2 Survival rate and growth rate of clove callus on
WPM for 6 weeks

No. of WPM formula Survival rate (%) Callus culture (%)

of growth rate

1-12 100 -
13 90 10
14 100 20
15 100 10
16 90 90
17 100 70
18 90 50
19-21 100 -

Namsmaaqu%maqmiaﬁmmaﬁamuwg@ia
msmuﬁaﬂmqﬂqUmﬂ‘*?immuﬁuim:ﬁmm 9 13ay
Lﬁyuﬁumjumuqﬂ"ﬁmmuaa 50 1Wasidud Wan13
nagay wuhmiaﬁ'@]Lmaé’amuwgﬁizﬁumwmiwﬁu
1,2, 3, 4 UaZ5 ppm LAZEIT MS-222 @2ULTNT% 10 ppm
ﬁqw’§dan15&auﬁoma{iﬂmqﬂqﬁmﬂamm 10-15 LTUALUAT
wmiin 10-15 n%w 01gUszume 3 LAaw (Figure 2
uaz Table 3) Ia meL°ﬁ1;ji:é'umm'smﬁauvl,m%ﬂ"ﬁnm
7.13, 5.35, 2.74, 1.87, 0.99 U8z5.02 W17l ANWRIGL 19N
;j‘szﬁua'm'ﬁmuﬁosl‘fnm 7.61, 6.21, 3.74, 2.72, 1.28
Uaz18.94 Wl eus1aL LLa:LiTﬂgji:ﬁummimuﬁavlﬁ
w1 51.70, 53.14, 55.51, 56.50, 57.68 waz 39.00 wn

ANRAL

Figure 2 Anesthesia of Hybrid catfish receiving clove

callus extract (5 ppm) to stimulate in sedation

mnm‘m@aao*’ﬁumwﬁﬁnwudﬁmmﬁmLmaé‘a
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Table 3 The average time (minutes) of catfish anesthesia at different symptom levels when using callus extract at

concentrations of 1, 2, 3, 4 and 5 ppm compared with MS-222 at 10 ppm

Period To Show The Symptoms Of Juveniles (Minute)

No. Concentration

Slow Motion Sedation Anesthesia n
1 control (1% Tween 80) Normal Normal normal 5
2 MS-222 at 10 ppm 5.02+0.42° 18.94+0.76' 39.00+0.88° 5
3  clove callus extract 1 ppm 7.13+0.03° 7.60+0.10° 51.70+0.04° 5
4  clove callus extract 2 ppm 5.35+0.09" 6.21+0.70° 53.14+0.15° 5
5  clove callus extract 3 ppm 2.740.14° 3.74+0.14° 55.51+0.04° 5
6 clove callus extract 4 ppm 1.87+0.12° 2.72+0.14° 56.50+0.15° 5
7  clove callus extract 5 ppm 0.99+0.11° 1.28+0.38° 57.68+0.06° 5

Note that the mean values in different letters (a, b, c, d, e, and f) vertically differ (p<0.05)

I@ﬂLﬁﬁ@jﬁ:é’]’umm‘mauauaalﬁnm 0.34, 0.44,
0.81, 1.24, 1.45 uaz 0.21 WINENIAU Lﬁﬂgjixé'umms
wwRan bt lgiaan 0.43, 0.53, 1.04, 1.51 2.12 uaz 0.96

WA UROU LLa:Wu;ij'j'lﬂﬁ'}"lﬁﬂﬂaﬁnm 1.11,1.32,
1.61, 2.33, 2.52 WLA=3.30 WM ANNAIAUAY Table 4

Table 4 The average time (minutes) of catfish recovery at different symptom levels when using callus extract at

concentrations of 1, 2, 3, 4 and 5 ppm compared with MS-222 at 10 ppm

Recovery Period (Minutes)

No Concentration

Response Slow Motion Normal n
1 control (1% Tween 80) Normal Normal normal 5
2 MS-222 at 10 ppm 0.21+0.07° 0.96+0.17° 3.30+0.07 5
3 clove callus extract 1 ppm 0.34+0.02° 0.43+0.01° 1.11£0.03° 5
4 clove callus extract 2 ppm 0.44£0.01° 0.53+0.01° 1.32+0.04° 5
5 clove callus extract 3 ppm 0.81+0.12° 1.04+0.11° 1.61+0.10° 5
6 clove callus extract 4 ppm 1.24+0.02° 1.51+0.02° 2.33x0.06° 5
7 clove callus extract 5 ppm 1.45+0.03° 2.12+0.04° 2.52+0.03° 5

Note that the mean values in different letters (a, b, c, d, e, and f) vertically differ (P<0.05)
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