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Abstract
Supamattaya, K.', Suntornchareonnon, N.’, Boonyaratpalin, M., Ruangsri, J.,
Tattanon, T.}, and Klowkliang, T.}
Effects of Thai medicinal plants on pathogenic bacterial, growth performance,
health condition and disease resistance in black tiger shrimp (Penaeus monodon
Fabricius)
Songklanakarin J. Sci. Technol., 2005, 27(Suppl. 1): 55-70

Chemical analysis of turmeric (Curcuma longa) extracts using TLC/densitometry, showed an extract
contain 21.57%w/w of three important curcuminoids: curcumin, desmethoxycurcumin and bisdesmethoxy-
curcumin. GC and MS were used to analyze volatile oils. Aromatic turmerone, o-turmerone and zingiberene
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were also obtained. Qualitative and quantitative analyses alcoholic extract of Andrographis paniculata using
TLC, revealed that the extracts contain three important compounds in total lactone of 30.49% w/w. There are
andrographolide,14-deoxy-11-12-didehydroandrographolide and neoandrographolide. TLC-chromatogram
of Clinacanthus nutans extract after reacted with anisaldehyde/sulfuric acid showed a 9 key compounds,
while preliminary neutralization test of the compounds revealed that there were active compounds against
HSV-1 virus.

In vitro efficacy test revealed that Curcuma longa and Andrographis paniculata extracts at 250 and
1,500 mg/L could eradicate 15 isolates of Vibrio spp. which were isolated from infected shrimps. Effects of
medicinal plant extracts incorporated into the diet on shrimp immune responses were investigated. Shrimp
fed diet containing Clinacanthus nutans extract at 20 mg/kg of diet had good growth, FCR and immune
responses. The shrimp that were fed diet containing Curcuma longa extracts at 25 mg/kg of diet for 7-14 days
showed high resistance to Vibrio harveyi. Likewise, the shrimp fed Andrographis paniculata extract at 25 mg/
kg of diet for 14 days had a higher resistance to WSSV. Incorporating the medicinal extracts at higher levels
resulted in reduction in diet palatability which consequently had an effect on a decrease in growth, immune
responses and resistance to bacterial and WSSV infection.

Key words : Thai medicinal plants, growth, survival, health condition,
white spot syndrome virus (wssv), Penaeus monodon
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Table 1. Concentration of extracts in feed given to black tiger shrimp (Penaeus monodon).

Concentration of extracts in the feed (mg/kg)

Plants
T1 T2 T3 T4 T5 T6 T7
(A) Turmeric 0 43.14  215.7 0 0 0 0
(B) Clinacanthus 0 0 0 20 100 0 0
(C) Andrographis 0 0 0 0 0 304.9 0
A:B:C 0 0 0 0 0 0 43.14:100:30.49
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2. wamana auilsz " nEmwves 13 ananidsines
Tumsdugae HSV-1
Wane vl ninwaes 13 fawUdamed

lunsfudada HSV-1 Tasvadalay fu 1sazans
13 Aawgnufasnasanudndudreg uszaziia
1454 wu 15 dawgudssasdandu 29.29 Tulasnin/
wa.  wnsadudade HSV-1 16 50% (TCID o)

3. HAYdd 13 NA qu‘lwsﬁiauﬁa Vibrio spp. Tuviaaa
NAa9d (in vitro)
3.1 Wawed 13 NA gu"l,w{l,ummsl,gmﬁza MH fe
\o Vibrio spp. 15 loltan
Han1Ine aulse nEnwues yulns 3 aile
fa viudu Wneasles wasngnudamas lashinns
138919 guvl,wﬂummugﬂu%amm MH uazne au
maffudouasainge Vibrio spp. 15 lelman @233
m3tienslurasanasssnuinaduduissduaii
Windiss 0-10.78 sn/aas sl wnsadudadald Asedy
anudnduaas 13 16lw 13 Sawdusiun 21.56-
43.14 un./ans swdie Vibrio spp. ¢ 3-5 lolman
(Ratfin 20-33.33%) AssduaudNdwacud 50-
172.56 an/ans  wrsaangald 7 loloan (R
46.67%) Hnzanslasluaimiswas MH P
0-1,200 an/ans  fSussuasaindald 3 lolman (@a
Wu 20%) uTEdUA NN 2,500, 5,000 uwag
10,000 wn/dns  dusadenguivilels 40, 73.33

uaz 100% @waIdu MIM N 13 AananUdasmadli

Table 2. The volatile oils composition and its
retention time (min) from turmeric (Cur-
cuma longa) extract.

Compound Retention time (min)
L-phellandrene 9.21
1,8-cineole 9.82
B-terpinolene 10.95
trans-caryophyllene 16.58
ar-curcumene 17.37
zingiberene 17.57
[-bisabolene 17.97
(+)-0-curcumene 18.98
ar-turmerone 19.94
a-turmerone 20.30
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Figure 1. TLC chromatogram of turmeric (Curcuma longa) extract compare to curcumin; A =

Figure 2.

observed under UV light at 254 nm, B = observed under UV light at 366 nm, band 1 = curcumin,
Rf value = 0.70; band 2 = desmethoxycurcumin, Rf value = 0.61; band 3 = bisdes-
methoxycurcumin, Rf value = 0.50; lane 1 = curcumin; lane 2 = turmeric extract; Adsorbent

= silica gel GF,_,; Solvent system = n-hexane : chloroform : 95% ethanol = 41 : 49 : 10.
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TLC chromatogram of Andrographis; A = observed under UV light at 254 nm, B = observed
under UV light at 366 nm, C = after reacted with Kedde’s reagent; lane 1 = andrographolide,
lane 2 = 14-deoxy-11,12-didehydroandrographolide, lane 3 = neoandrographolide, lane 4 =
Andrographis extract; Adsorbent : silica gel GF

=85:15.
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1 ]
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1 5

Figure 3. TLC chromatogram of Clinacanthus extract compare to B-sitosterol; A = observed under UV
light at 254 nm; B = observed under UV light at 366 nm; C = after reacted with anisaldehyde/
sulfuric acid; D = after reacted with anisaldehyde/sulfuric and observed under UV light at

366 nm ; lane 1 = Clinacanthus extract ; lane 2 = B-sitosterol; Adsorbent : silica gel GF

Solvent system : CHCI, : Methanol =9 : 1

2540

Table 3. In vitro efficiency of 3 species of plant extracts in inhibiting and eradicating
15 isolates of Vibrio spp. from infected shrimp (test in MH broth)

Concentration of plants
extract in medium (mg/L)

Inhibited isolates /

Total isolates

% inhibition

Turmeric
0-10 0/15 0
21.56 3/15 20
30-43.14 5/15 33.33
50- 172.56 7/15 46.67
Andrographis
0-121.92 0/15 0
243.92-1200 3/15 20
2,500 6/15 40
5,000 11/15 73.33
10,000 15/15 100
Clinacanthus
0-3,000 0/15 0
6,000 3/15 20
10,000 9/15 60
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Table 4. In vitro efficiency of 3 species of plant extracts in inhibiting and eradicating
10 isolates of Vibrio spp. from infected shrimp (test in 0.3% peptone water).

Concentration of plants

Inhibited isolates /

% inhibition

extract in medium (mg/L) Total isolates
Turmeric
0 0/10 0
25 2/10 20
50 3/10 30
100 4/10 40
150 6/10 60
200 9/10 90
250-500 10/10 100
Andrographis
0 0/10 0
500 5/10 50
1,000 9/10 90
1,500-2,500 10/10 100
Clinacanthus
0-1500 0/10 0
2000 1/10 10
2500 2/10 20
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Table 5. In vitro efficiency of 3 species of plant extracts in inhibiting and eradicating
10 isolates of Vibrio spp. from infected shrimp (test in semi-solid MH medium).

Concentration of plants
extract in medium (mg/kg)

Inhibited isolates /
Total isolates

% inhibition

Turmeric
0 0/10 0
25 4/10 40
50 6/10 60
100 7/10 70
150 8/10 80
200 9/10 90
250-500 10/10 100
Andrographis
0 0/10 0
500 5/10 50
1,000 9/10 90
1,500-2,500 10/10 100
Clinacanthus
0-2000 0/10 0
2500 1/10 10

(Table 7)
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Table 6. Growth performance, survival rate, FCR, feed consumption and rate of feed intake of shrimp fed experimental diets for a 8 wk period.

Diets

Parameters

T7

Té6

T5

T4

T3

T2

T1

5.25 +0.51° 4.82+047° 298+035 3.21+0.13

2.06 £ 0.09*
89.83 £ 17.02° 17.84 +£5.92° 204.41 £ 27.76* 176.40 +21.93" 67.72 £ 19.80" 83.40 + 5.39*

3.28 £0.36°
84.67 £3.61°

4.86 +0.22°
181.63 = 13.01°

Final indiv. wt.(g)

Total weight gain (%)

Survival (%)

FCR

71.00 £ 3.10°

67.67 £ 6.38°

88.67 £ 8.04™ 83.50 x 3.83"

68.67 £ 6.71°

93.33 £5.82°

9.27 £5.61* 1.36+0.08" 1.64+0.17° 2.74+0.76" 2.35+0.23°
5.33+0.35"

227 +£0.29°

1.51 +0.11°

4.70 £ 0.27%

4.41 +0.54%

5.89 +0.32°

4.05+0.40°  3.54 £0.42"

5.04 £0.27%

Feed consumption (g/shrimp)

Rate of feed intake

2.65+0.16° 2.72+0.13* 257+0.13° 294023 2.70+0.25" 2.84+0.19"

2.64 +0.16°

(%/ 100 g body wt./day)

Means+SD. Values in the same row sharing a common superscript are not statistically different (p>0.05).
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Table 7. Total hemocyte count (THC), phenoloxidase activity (PO) of shrimp fed experimental diets

for a 8 wk period.

Treatment

T, (control)

T, (turmeric 43.14 mg/kg)

T, (turmeric 215.7 mg/kg)

T, (Clinacanthus 20 mg/kg)

T, (Clinacanthus 100 mg/kg)

T, (Andrographis 304.92 mg/kg)

T, (turmeric: Clinacanthus: Andrographis,
43.14:100:30.49 mg/kg)

4 3 PO activity
THC (x 10" cell/mm’) (Unit/min/mg prot.)

7.14 + 3.04® 183.95 + 179.80"
4.44 +1.73 101.31 +53.04 ™
5.09 + 3.21%* 4943 +22.17
7.64 +3.81" 161.59 +73.03 ™
5.98 +2.16™ 126.16 + 61.58 ™
4.02 £2.56° 82.96 +47.73 ™
3.34 £ 2.16° 64.65 + 34.73"

Means=SD. Values in the same column sharing a common superscript are not statistically different (p>0.05).

Table 8. Vibrio harveyi eradication of shrimp serum fed experimental diets for a 8 wk period.

Incubation time (h)

Treatment
6 9 12 24

T, (control) 11.00 £ 5.55 8.00£5.24 6.25 +4.46 7.00 £4.14
T, (turmeric 43.14 mg/kg) 10.00 £ 3.70 8.00 £3.70 8.00 £3.70 8.00 £3.70
T, (turmeric 215.7 mg/kg) 10.23 £ 6.50 9.33+7.34 7.33 £6.77 4.67+£5.75
T, (Clinacanthus 20 mg/kg) 12.00 + 4.28 12.00 +4.28 11.00 £ 4.14 11.00 = 4.14
T, (Clinacanthus 100 mg/kg) 14.00 £ 3.70 11.00 + 5.55 11.00 + 5.55 9.00 £ 5.95
T, (Andrographis 304.92 mg/kg) 13.00 £5.95 13.00 £5.95 12.00 £ 6.05 7.25+7.32
T, (turmeric: Clinacanthus: Andrographis,

43.14:100:30.49 mg/kg) 13.50 £4.75 13.50 £4.75 11.75 + 6.09 11.25 + 6.58

Means+SD. The values in the same column are not statistically different (p>0.05).
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Table 9. Total bacteria and total Vibrio spp. in hepatopancreas and mid-gut tissue of shrimp fed experimental diets for

a 8 wk period.

Mid-gut (CFU/g tissue)

Hepatopancreas (CFU/g tissue)

Treatment

Total bacteria Total Vibrio spp.

Total Vibrio spp.

Total bacteria

6.68x10” + 1.21x10’

3.16x10° + 1.84x10°
2.54x10° + 2.60x10’
5.46x10° + 5.24x10°

8.69x107 + 1.51x10°

9.63x10° + 1.21x10’

T, (control)

2.37x10° = 1.21x10°

3.08x10° + 3.44x10°
7.04x10° + 1.54x10’

4.57x10" + 5.53x10’

T, (turmeric 43.14 mg/kg)
T, (turmeric 215.7 mg/kg)

9.44x107 + 1.21x10’

1.04x10° + 2.06x10°
2.15x10® + 5.50x10°

4.51x10" + 1.21x10°
6.15x107 = 1.21x10’

1.94x10° + 1.49x10’
2.70x10° + 1.98x10’
2.35x10° + 3.16x10’

1.14x107 + 3.08x10’
1.68x10° + 3.83x10°

T, (Clinacanthus 20 mg/kg)

1.58x10" £ 2.35x10’
2.60x107 + 4.43x10’

T, (Clinacanthus 100 mg/kg)

T, (Andrographis 304.92 mg/kg)

1.24x107 = 1.21x10’

1.65x10° + 3.13x10°

T, (turmeric: Clinacanthus: Andrographis;

1.25x107 + 3.38x10’ 2.62x10° + 1.91x10°  3.91x10” + 1.21x10’

9.28x10" + 1.63x10°

43.14:100:30.49 mg/kg)

MeanstSD. The values in the same column are not statistically different (p>0.05)
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Table 10. Percent survival and relative percent survival (% RPS) of shrimp fed turmeric
supplemented diets for a 7 and 14 day period and challenge with Vibrio harveyi
by immersion method for a 10 day period.

Relative percent survival

Treatment Survival (%) (% RPS)
7 day 14 day 7 day 14 day
T, (turmeric 0 mg/kg) 40 25 - -
T, (turmeric 5 mg/kg) 55 65 27.27 61.53
T, (turmeric 25 mg/kg) 60 45 33.33 44.44
T, (turmeric 50 mg/kg) 10 25 -300 0
T, (turmeric 100 mg/kg) 25 30 -600 16.67

Remark: After a 7 day feeding period shrimp were reared in seawater with initial V. harveyi concentration

1.41x10° CFU/ml.

After a 14 day feeding period shrimp were reared in seawater with initial V. harveyi concentration

1.67x10° CFU/ml.

Table 11. Percent survival and relative percent survival (% RPS) of shrimp fed Andrographis
supplemented diets for a 7 and 14 day period and challenge with Vibrio harveyi by
immersion method for a 10 day period.

Relative percent survival

Treatment Survival (%) (% RPS)
7 day 14 day 7 day 14 day
T, (Andrographis 0 mg/kg) 90 75 - -
T, (Andrographis 5 mg/kg) 90 60 0 -25
T, (Andrographis 25 mg/kg) 75 70 -20 -7.14
T, (Andrographis 50 mg/kg) 90 80 0 6.25
T, (Andrographis 100 mg/kg) 65 75 -38.46 0.00

Remark: After a 7 day of feeding period shrimp were reared in seawater with initial V. harveyi concentration

1.57 x10° CFU/ml.

After a 14 day of feeding period shrimp were reared in seawater with initial V. harveyi concentration

1.52 x10° CFU/ml.
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Table 12. Percent survival and relative percent survival (% RPS) of shrimp fed
Andrographis supplemented diets for a 14-day period and challenge
with WSSV by injection method for a 10-day period.

Treatment Survival (%) Relative percent survival (% RPS)

T, (Andrographis 0 mg/kg) 35 -

T, (Andrographis 5 mg/kg) 50 30

T, (Andrographis 25 mg/kg) 70 50

T, (Andrographis 50 mg/kg) 45 22.22

T, (Andrographis 100 mg/kg) 35 0
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