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Abstract

Nile tilapia is a common aquaculture in freshwater fish. Additional, it is the main dish
of Thai population for a long time. There are cultured consumption more than 2 million tonnes per
year for 90% of domestic consumption and 10% of exports. Total aquaculture production in only
Chiangmai is about 18 tons/day, but the demand for consumption is about 40 tons/day. In which,
Nile tilapia that is the first popular of freshwater fish. However, the important factor is the very low
yield of tilapia in winter. The reason is that female broodstocks have low amount and quality eggs,

and male fishes have low milt too.

This research performed feed additive with 4 Thai herb extracts by water and ethanol
i.e. garlic (Allium sativum) white kwao krua (Pueraria candollei), red kwao krua (Butea superba)
and emblic (Phyllanthus emblica). 1t was expected to be effective for reproduction of tilapia

broodstocks and breeding throughout the year.

Groups of juvenile tilapia with average size 30 g were fed with 4-herb extract additives
at concentrations of 0, 0.5, 1.0, 3.0, and 5.0% in cages in earth ponds. Sampling was at 1 and 2
months for measured values of maturation index. (gonodosomatic index, GSI) of males and female,

and fecundity of female fish.

For male tilapia, it was resulted that groups of herb extract additives showed the GSI
value significantly higher than the control group (p <0.05). There were in 4 groups: white kwao
krua extract at concentration of 0.5 and 1.0 %, garlic extract at concentration of 1.0 %, and emblic

extract at concentration of 0.5% with the GSI of 0.521, 0.600, 0.219 and 0.170%, respectively.

For female tilapia, it was resulted that all treated groups with extract additives of 4
Thai herbs at various concentrations showed higher GSI values than the control group. In group of
garlic and Indian gooseberry extracts, GSI values were higher as the increased concentration. In
group of red kwao krua extract, GSI values were as a bell. It has increased and decreased when over
the highest value. The 3 top values included red kwao krua extract at concentration of 0.5 %, emblic
extract at concentration of 3.0 % and white kwao krua extract at concentration of 0.3% with the GSI

0f 3.233, 3.180 and 2.930 %, respectively.



For fecundity of female tilapia, it was resulted that fishes fed with herb extracts
showed increasing value in the group of garlic, white kwao krua and emblic extracts. In group of
garlic extracts, fecundities were increased 4-8 folds. Their values of 0.3 to 1.0 % concentrations
were increased 7.95 to 8.38 folds. In group of white kwao kreua extracts, fecundities were increased
1.7 to 2.1 folds. Their values of 3.0 % concentration ware increased 2.08 folds. In group of emblic
extracts, fecundities were increased 1.2 to 2.2 folds. Their values of 0.3 % concentration was
increased 2.2 folds. Whereas the fecundities in group of red kwao kreua were decreased from 0.4 to

0.8 folds. Their values of 0.3 % concentration was decreased 0.82 times.

It was obviously showed that the 4 Thai herb extracts were effective to increasing
gonad maturation in Nile tilapia, both male and female, and also values of fecundity in female. This

research will be continued until breeding with these fish broodstocks.

Keywords: tilapia, maturation, herb, garlic, white kwao krua, red kwao krua, emblic
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2. ayulns
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N IR Alliaceae
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Tulsuud azmadsumsianmsvowwagn 59lutazeadina  ualuwuvyinuaseana
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receptor
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2.2 1IN0
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aantlszneumaniilunnimsenas

daulsznoualrears I TauouTasou uaz leTawarTaanuuu 2 wiia ldun
butesuperin A 48 B (Ma et al, 2005) 715719 1&un medicarpin (carpin 3-hydroxy-9-
methoxypterocarpan); @ ﬁﬂ’cqumTauaaﬁ 1aun butenin; formononetin (7-hydroxy-4-methoxy-
isoflavone); prunetin (7,4-dimethoxyisoflavone); 5,4-dihydroxy-7-methoxy-isoflavone, 7-hydroxy-

6,4-dimethoxyisoflavone

e
3
W
O SN

butesuperin A (R =H)
butesuperin B (R = OMe)

a v a ;
MNN 4 IﬂiﬂﬁiTQ‘Vl'lelsUﬂﬂ butesuperins

11 : Ma et al., 2005
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] < 1 { o [
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AU 1T unaIuIY 12 Nane a5 Iuumnd Inaine 15U 11ag LH (Cherdshewasarta et al., 2008)
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o
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2.4 uzvnnilew

a d

A
¥OINUNFANT : Phyllanthus emblica Gaertn.
d .
WA Euphorbiaceae
Y A ° A o R A I Y v =
FONOINU : NINIA (ﬁﬁfuﬁ) U WG (NS TYI-LULNTDITDU) ﬂui@]ﬂ (Lﬂlui-ﬂuﬂﬂi)

91671 luman )

dnyaENINgNEmans
I o v
wzamdouilunssa lifguduvmagelszim 7-15 was drauiinldenizounaes
I ] o W ] 1 A
apnoonulpus (F1HNNUNRIN AT UTY UM TAUATUFUNIN, 2552)
T ludenissaFaaanuadieuiun darelueds Tweaun e1dszana 1 .
3 ' A d ) ~ ) ' Y = ) &
Aon panaenlugenIounIyn AonmArLazABNNANENENAUBELUAUIAIINY 11
=\ = = =r-\ = =
aenlnauaanlszunal 5-6 NAY UFKADIBUIVY)
[ a dy g A g 1 Jd = [
Na 31l519naun Aunaes wenu sarhe wdurgudnaisilszuna 2 au. ulasnuiauily
o 494’ =\ 3 A %‘ [] I
dunMNE1 6 By, Meluiiolmaaainasy 6 waa

arunlsd lu ulaendidu wa Yunmu 510

aantlsznaumaniilunzanuilow

a A '

wanzvuilendanidadugganinniina ldvtinlas (Majeed et al, 2009)

U

]
A o o

t : < ' . .
uenvINHEslszneuaIeas ERL 1@un a3 aam‘nﬂuaqm alkaloids, benzenoids, ascorbic
acid, furanoloatones, diterpenes, triterpenes, flavonoids, sterols, carbohydrates (N UURANL
(emblicanin-A, emblicanin-B, pedunculagin, punigluconin) (§W ua wazaue, vl ua Tdsau

nae¥ila (glutamic acid, proline, aspartic acid, alanine 8% lysine) (Barthakur and Arnold, 1991)

140X 1O
[} [ OH o OH

OH

emblicanin-A emblicanin-B

~ P a ) .
MNN 5 15985 19NMUANUDI emblicanins
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A d' L = (= 1 % ] =Y o U 1
woud 1 mawau Inuuavesdaunadie lulianuuanasnuedielivisddn (p> 0.05) du

A A 1oAY Yo [ A Yy 9 = A 49! ~
WOUN 2 ﬂa1ﬂquﬂvlﬂiuﬁqiﬁﬂﬂﬂjqjlﬂjaﬂnqnﬂﬂ']'lulellu"uu UAT GSI NUVU HazdnINY

v v 1

uAnAeE NNTAIAYNUNGUAILAY (p<0.05) Tasinnmdud 0, 0.3, 0.5, 1.0, 3.0 1Az 5.0

g Q

% HA1 GSIIMN1 0.476 + 0.255, 3.570 £2.205, 4.234 £ 2.205, 2.648 £ 0.450, 2.853 + 0.527 Llag

3.237 £ 0.582 % fNNa1A1L

] ] Y
Hamsdvelunguilaiamaisiasuansananiaunsonas (MWA 14) W N9
A ~ VoA Yo o ~ 1 ~ Y A d%’ ~ Y 9
Tuideoun 1 uaz 2 Yanquin ldsumsanansziion a1 GSI Huua Tduninaiu Aamdudu 0.5
1ay 1.0 % Hazanuuanaves litedaynunguaus (p<0.05) a1 GSI vesarlumoud 1
(MNY 3.233 + 0.840 LAY 2.845 + 0.840 % ez IUADUN 2 NN 3.416 + 2.826 LA 3.430 +

2.195 % MNaay

pamidvelunauilan lasuasanauzaiwiloy (@i 15) wun lwdoun 1 m
= Y A dzl 9y 9 [ (=} 1 [ ] A v o w 1
GsI Hu Tdumuiumuanuwndy ua lilinnuuanannuesiiiedinn (p> 0.05) ualu

A A ' = v A 2 4 9y 9 A Vo
DUN 2 A1 GSI Nllujiuulwumu NANUEVNUU 0.3, 0.5 itag 1.0 % U1 GSI MDY 4.135 +

@ [

1.015, 5.438 + 1.873 1A% 4.634 + 0.269 % MUAIAY LATANVANA NI NUNBTIAYNUNGY

g

guq (p<0.05)

H Y
= ° £

a v v Yo 9 A 1 A ~ v
Naﬂ’li’ﬁ]ﬂiuﬂﬁ’lﬂ’qmﬂ AsUMIMUNNZVINTow (MINN 16) WUN Glumau‘n 1o

= v A X A Y 9 Vo ] ~ =
GSI Nllujjuu LWN%HLL@%QQQ@W]MNWWHU 0.5 % n1nY 3.550 £ 0.720 % !lujjuj\lﬂ\iﬂ%uﬂ\i

v
A =

1 1 [ 90’ W
ANMNTY 5.0 % lwdoud 2 mswau Inuuavesamnngui lasuiminuzauilond

v (% 1

v Y 1
anuuanaedIisdAynUnguaAILaN (p<0.05) A1 GSI Huw Tdumudunazgegadn

g Q a

ANUTUTU 0.5 % (NN 5.194 = 1.882 %
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a 4 4 1
MNMIAATIHYVOYAAIY  two-way ANOVA tierfSeuiieunnuuanaieves

U
Y

Tnuuaszrieganaaeslumsmes)abamedotogudromsanaayulns 5 ala  uaz

serIeanuduTy 6 a1 wun lwdoun 1 mswannInuualugaayulnsaen vazaiw

Y] v

Y 9 1 = ' [ 1 IS) 9
LUYUUUNN "I,iJiJﬂ’J"IiJLmﬂ@]NﬂUE‘)EJNNHEJﬁ1ﬂﬂJU (p>0.05)

1 A A ' ' [ Ax Yy v
duluw@oun 2 numnm igﬁ’JNﬁﬁﬁﬂﬂﬁHquﬁ NANNUAT GSI g hlﬂllﬂ a3 nNe

Q

9| (% = 1 =} 1 1 A v o w 1
wzauilen tazasanansznew LLGIU],N‘JJ?UTJJ!LGIﬂ@IN?JEJNiJHEJﬁWﬂﬂJU (p = 0.053) mualu

v
AaA

pdAnEs (p = 0.00) lasnguniuA1 GSI gaga

@ (%

FEUINANUWDUTU VANUUANAN UG

Y 1 A Yy 9
Ulﬂll,ﬂ NANUVNUU 0.5 ag 1.0 %

1 a J 4 1
AIUMITIATIENAIY one-way ANOVA ieifSeuieunanuuanaiavesIniua

4 H
sEuInnNngunaass lumsmesdaiiamaiislosudieasanaayulns 5 ata  Annw

.

9 9 1 1 1 A d‘ 1 d' Yo % A
WUUH 6 A1 93U 30 NYQNUNAADI WU Twpoudn 1 ﬂijllﬂa’mllﬂ’i‘uﬁ']’iﬁﬂﬂﬂ’ﬂ?lﬂ‘i’é]u@\‘] N

Y 9 o Y A Y g ~ o A
ANVLUVNUU 0.5 % L ﬁﬁﬂﬂﬂi\lz"’lﬂh‘ﬂ@ﬂ NANUVNIU 3.0 % Iﬂﬂuﬂ'lﬁW@JJUWIﬂLLu@VIQ\‘]

@

fige A1 GSI A 3.233 + 0.840 LAz 3.180 + 0.470 % FelANUIANANAUBENII BT 1AY
(p<0.05) NUNQUBUNINUA

daulwdeun 2 nguhdia GSI gege ldun msanauzawilon 0.5 waz 1.0 %

v

Y 1 1 1 % 1
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A o v

Wid ATy (p=0.05) A931802108ATUA1T1IN 2

M3N 2 TzAUANULANANNINADAYDY GST Tulatiamenisnaazngunaned

44 = A
mamrﬂunm 2 19U
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asanaayulng
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MIANANNAAT OV a b b b b b
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msananzvuilow a b C C b b
hminuzanuilow a b C b b b




30

9 o Aa A A o a
asilédn  asanaayulns lnennviialinamunswann Inuuavesdarfiame
A v & = ' o o ~ Yo o I A oA
Y8 U "]Ni]xiJNa@ﬂWQ%ﬂlﬂUWaQQWﬂﬂﬂa1l1ﬂiﬂﬁ15ﬁﬂﬂﬁ34ul11/\|§!ﬂuma1 2 190U Tﬂﬂﬂfﬁﬂ/]

Y v
v v A

1 o U v QJ 2}‘ L3 {
1M1 GSI gga Avaal aall ouAuN 1 uay 2 ﬁ”l'iﬁﬂﬂll%slﬂll%}J’OlllmzuTﬁiJﬂllzslﬂll%}J’ﬂll f

)

Y v
[ v A

ANUTUTU 0.5 % UAT GSI VY 11.42 1ag 10.91 191 MUdIAU dUAUN 3 Msanansziiew
A Y 9 A A 2 ' v o A o A ~
NANVTUVY 0.5% HA1T GSI VAU 9.41 N HATOUAVN 4 FITANANINUATOVN NAY

v Y
WU 0.5 % UAT GSI WA 8.85 (11



8.0
7.0
6.0
5.0
4.0
3.0

GSl (%)

2.0
1.0
0.0

8.0
7.0
650
5.0
4.0

3.0

GSl (%)

2.0

1.0

0.0

31

A A
ouUn 1

_ it

0.5 1.0 3.0 5.0

=
=
LTh)

extract concentration (%)

nUN 2
i
. f
b4,
.
a L
A0S
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d' 1 a = dl Yo v =} dl Yy 9 1
MNN 12 A1 GSI GUEN‘]J'G’I']umWﬁLllEWlhlﬂi‘]Jﬁ']iﬁﬂﬂﬂigWIEJlWIﬂ’J'IlJL“UiJBUUWI\‘l‘]

Y Y Y a1 A A A
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a, b, c= AANUUANANNIADAAIY t-test
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4' J a A A Yo o A A Yy 9 1
MNN 13 A1 GSI GUEN‘]J'G’I']“L!Z“ILWﬁLlJEJ‘VIIlﬂi‘]Jﬁ']iﬁﬂﬂﬂ’J']’JLﬂSf)‘ll']’)ﬂﬂ’)"lllﬂlll‘lluﬁ"lx‘l‘]
9 = Y Y a 1 A 4 A
IUTUAN = mmLuﬂumuﬂmmaﬂmaauﬂ

a, b= MANNLANAIINIITAAAY t-test
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MNN 14 A1 GSI ‘U’fNTJa'I‘L!m‘WﬁLﬂJEJ‘VIllﬂi‘U’d'li’dﬂﬂﬂ'I’]Lﬂiﬂllﬂxﬂ/‘lﬂ')'lﬂl‘lliﬁl]uﬁ'lﬁc]

Y 9 Y a1 A A A~
[AUTUAY = muuuﬂumuﬂmmaﬂmaaum

a b=fA1ANULANEIINIEDAAIY t-test
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a b, c= AMANUUANAINININADAAIE t-test
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a a v A} U = =
3. ﬂi%ﬁl"i’lﬁﬂ]‘i/‘l‘lli’)\iﬁ1Sﬂﬂﬂﬁﬂguul‘i/‘ﬁnl‘ﬂﬂﬂi’)ﬂ’ﬂllﬂ n"lmﬂmuamﬂmﬂ

pamsdvelunguilaiammien ld5uasanansziion (mmi 17) wun Tudou
1 manwan lutiuun Tdugeiu Aanududu 0.3, 0.5 wag 1.0 % TAuMny 2820.503 +
1517.000, 2973.597 + 489.640 1182973.597 = 362.570 W03 HazUANUUANANNUBI LTI IATY

(p <0.05) lwdoud 2 nguilan ldsuesananszieunnanuduiu Januuanaeegniive

o w

ARy (p<0.05) NUNYUAIVAN

aw ' a A Ay Yo v A A ' g‘/
Naﬂﬁ’Ji]fJGl“L!ﬂijll‘]Jﬁ11!’(,1l“lN‘FTIJJﬂﬂul@iﬂﬁﬁﬁﬂ@ﬂ’ﬂﬂlﬂﬁﬂ"lﬂ? (M1NN 18) WU M

@ (%

Tulwdeun 1 uaz 2 manwan liludinnuuanasiuedsiitivdnn (p>0.05) NunauAILAL

nanisavelunguilatiamaien l8svasananauaseuas (Mwi 19) wun lu

¥ o w

woun 1 manuanlvlulianuuanaenuedeliisdnny (p>0.05) nunguaiugy  daulu
9

A d' 1 = Y 49! d' 9 = Y 1w
woUN 2 mmmaﬂllmmmﬂumqwu NANMWAVNUU 0.5 tag 1.0 % UAUNINY 2070.434 +

% v

1121.370 14822070.434 = 1277.220 W04 1agnnnguianuuanaanueg 1 lusdinwy (p <0.05)

NUNGUAIUAY

panmsselunquilariameniionldsuensanangawilon @wmn 20) wun lu

A v o W

@woud 1 manuan lululianuuananuedeiiiedinn (p>0.05) nunguarugy  aimlu

A A ' = ) i e Y 9 Al o
IDUN 2 ﬂ'lﬂ'J'liJﬂﬂllsUiJLLu’ﬂuquxﬁlu NANUUVNUU 0.3, 0.5 1ag 1.0 % UAUNIND 2299.707 £

393.210, 2974.281 + 357.396 11032974.281 + 757.450 W03 LAZNINGUNANUUANAIINUBEINL

[

Hod1Any (p <0.05) NUNYUAILIAY

1 a { (% so’ @ { '
pamsavelunguilamiamamiien lasuthwminuzandlow (mun 21 wun lu

=\ d‘ 1 1 = A U ) =" o Q.I 5 1 1
@woud 1 manuan ' lufinnuuanasnuedsiivedinn (p>0.05) nunguatugy  diulu

A ~ 1 ] 1 Ay Yo g o 9 Yy 9 = J
WouUN 2 ﬂWﬂ'JHJﬂﬂ"l‘UGluﬂQN‘]Jﬁ'WIVlﬂi‘].lu'lﬁuﬂllzﬁlﬂuﬂ'E]iﬂ/]ﬂﬂ'ﬂllﬁliﬁlu UAITULANANN

Y] [

) =\ o [ 1 a Y A [
p819NE 177 (p<0.05) NUAQUALAN Taslin1lnameanu Uszana 1000 Wog

a J y = 1 '
ﬂWﬂﬂWi?!ﬂiWZW%}@Mvﬁﬁﬁﬂ two-way ANOVA Lﬁ@!,lﬁﬂﬂ!mfJ‘]Jﬂ’JHJLL@]ﬂ@]'I\‘]"UE]\‘]ﬂW

4
Awuan lszniganaaeslumsimesladamsiiotosuatsamsanaayulng 5 ata uay

! Yy 9 1 A ~ J 1 1 Yy 9 =
FERINANUUNIY 6 A1 WUN JwAoun 1 mmmm"lﬂmzmwmmmmmu UliJﬂJﬂ’JHJ

uananuediiednn (p>0.05) uaszrINnguAnsanaayulng Uanuuanasedisll

g
v

Wodfgyds (p = 0.00) Taenquinlian GSI gaga laun msanansziiion

g

[

dlu@oun 2 szuinwensanaayuing Tanuuananedniliisdiangse (p =

1 1 o w 9 ' 1 d‘d 1 Y A [ Y
0.001) Tﬂflu‘].lﬂﬂ@ﬂ@nuﬂ”lﬂ']_l "lﬂllﬂ NANNNAT GSI guaga BUAVLSN AD msanauzvnon
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D.

v v A o ~ v A %’

UAUN 2 A ﬁﬁﬁﬂﬂﬂigmﬂullaxﬁﬁﬁﬁ’ﬂﬂ’JTJLﬂ%ﬂuﬂﬂ UALN 3 A ‘L!”I‘ViﬁﬂiJ%ﬂlﬁJ%)JmJ

A Y A Y]

HAZOUAUN 4 @1TANANIAATOVUD A luszrnina Uyt Ianuuanaeanuoeal

'
@ v A

Wednwe

g

1 1 [

1(p=0.004) Tagutisnguamaiay laun nquiiia1 GSI gaga suauusn Ao AW

Y 9 [

WUTY 0.5 % SUAVN 2 Ao AU 0.3, 1.0 1AL 5.0 % DUALN 3 A 0 11aL 3.0 %

1 a J 4 1 1
ﬁﬁuﬂ1ﬁﬁlﬂ§1$ﬁﬁjﬁﬁl one-way ANOVA Lﬁﬂl‘lﬁiﬁlﬂl‘ﬁEl‘]Jﬂ'NiJLL@]ﬂ@]NGU’ENﬂWﬂ'NiJ
9y v
@ﬂhlell 531'1’31\11@ﬂﬂ'@lﬁ/’l@afNGIfL!ﬂ1ilafJ\‘]‘lJﬁWuﬁ!Wﬁ!flﬂiﬂguﬁjﬂﬂﬁ1iﬂﬁﬂﬁi}‘lu%ﬂli 5 BUM ﬁﬂ’ﬂl]
9y 9 ' ' ' A A ' Ay Yo v = A
WUUYU 6 A1 3N 30 ﬂijll“l/]@ﬁf]\‘] WUIN Glumau‘n 1 ﬂqmﬂaWﬂqﬂiﬂﬂWiﬁﬂﬂﬂimﬂﬂN NN
WA 0.3, 0.5 1Az 1.0 % UAINNAN 1UmAY 2820.503 + 1517.000, 2973.597 + 489.640 LA
v ] 1] 9
2973.597 + 362.570 o4 FeWANULANANAUBENTUBAIAYBI (p = 0.007) AUNGUBUNINUA

daulwdoui 2 WU ueazngunaasslinNuLANANNUeENTEd Y (p =

v
aA

0.012) nquiiia GST gage Ao dsanavzuuilon 0.5 %

oA 9y v %,’ o 9 (3 =
NANNUAT GSI gga llﬂll,ﬂ wininuzanuilon 0.5 % uazasananIznen 0.5 %

% =) d'
#431022009 11UA15199 3

M9 3 szAUANNLANA NN NADAYeIANNan Iyl atiamaiousaz ngunaaea

a X < A
nassiunal 2 weu

ANMUVNTY (%)
asanaayylng
0 0.3 0.5 1.0 3.0 5.0
aMsananIzNey a c c c c c
AIANANINAATOUT a b b b b b
AIANANINAAST LA a Cc Cc Cc b c
[ Y
asanauzvNiloy a c d C b C
hminuzanuilow a b b b b b
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(4 v A

gaga mwae aedl suan 1 arsanavzauilon danwdudu 0.5 % waz 1.0 % Haanuan
A 2 v g ) v o A o ~ ~ Yy A
Tusinay 9.64 11919 2 anududn duauh 2 asanansziion Aanududu 0.3% LAy
A2 v o oA o A = y g o
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Y = 9 Yy a 1 A 4 A
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dmsudariamag ersanaayulnsntidszaninmaomswann Inuuagaga
1 1 (=% 90’ L% QU U
laun nauasananszifion 3.0 wag 5.0 % diminuznilon 0.5, 1.0 uaz 3.0 % naeldsy
I A = 1 [ ] A v o @ [ 1 ] [ ~
Wunan 2@y lanuuanaisnuegaiiiodina (o = 0.026)  d@ua Inuuauazdadiui
A d%’ YY) 9 '
WNAUUGIga 4 ouAnsn Tn
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[ v A
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] Y
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=
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