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Abstract

The study of using herb extracts supplemented feed to increase yield of Nile tilapia with
0.5% (w/w) of garlic and garfic-mix extract for 16 weeks. There were 3 experimental groups; control
that fed with normal organic feed (C), group that fed with garlic extract added organic feed (T1), and
group that fed with garlic-mix extract added organic feed (T2). Sampling fishes were separated to be

2 sizes; Large and Small.

For growth parameters at the end of the experiment (16 weeks), it was found that the mean
of body weight (weight, g) of the T2-Large group was larger than the others statistically (p <0.05).
The weight gain (%) was significantly high in T1-Small and T2-Small (p <0.05). For specific growth
rate (SGR), groups that fed with herb extracts (T1-Large, T1-Small, T2-Large and T2-Small) were
significantly higher than the control group (p <0.05). For average daily gain (ADG), T2-Large group

was significantly higher than the others (p <0.05)

For efficiency of blood system, it was found that the means of haematocrit at 16 weeks of
large fish groups (C-Large T1-Large and T2-Large) were significantly higher than all groups of small
fish (C-Small T1-Small and T2-Small) (p <0.05). For lysozyme activity at 16 week, it was found that
value of T2-Large had higher than other groups. For SOD enzymes at 16 weeks, these values of herb
extracts fed fishes (T1-Large and T2-Large) were significantly higher than the other fish groups (p
<0.03).

For efficiency of digestive system, digestive enzyme activities (amylase, lipase, trypsin and
chymotrypsin) and intestina! histology was measurad. For amylase activity, it was found that these
values of large fish groups (C-Large, T1-Large and T2-Large) in each week were significantly higher
than those of the small fish groups (C-Small, T1-Small and T2-Small) (p <0.05). Moreover in herb
extract fed group (T1-Large, T1-Small, T2-Large ard T2-Small) was significantly lower than control

group (p <0.05).

For lipase activity in the initial week, thers was no significant difference (p> 0.05). During
supplemented herbal extracts, it was found that the gariic-mix fed group (T2-Large and T-Small) had

high values. At the end of experiment, these values of T2-Large was significantly highest (p <0.05).



For trypsin activity, at the initial week, the values of large fish groups (C-Large, T1-Large
and T2-Large) were significantly higher than those of the small fish groups (C-Small, T1-Small and
T2-Small) (p <0.05). When fishes were f2d with herb extracts, it was found that groups of T1-Small
and T2-Small had higher values than the other groups (p <0.05). At the end of experiment, C-Large

had significantly the lowest value (p <0.03).

For Chymotrypsin activity, it was noticed that these values of each week were different. At
initial week, there was no significant difference (p> 0.05). During supplemented herbal extracts, it
was found that C-Large, C-Small and T1-Large had high values than other groups (p <0.05). At the

end of experiment, C-Large had significantly highest (p <0.05).

For trvpsin activity / chvmotrvpsin activity (T / C ratio), it was found that the low values
were small fish group (C-Small, T1 -Small and T2-Small). At the end of experiment, T2-Small had
significantly the highest value (p <0.05). In each period, the herb extract fed group (T1-Large, T1-
Small, T2-Large, and T2-Small) was significantly higher than the control group (C-Large and C-
Small) (p <0.03).

For histology of intestine, it was found that these of both large and small groups fed with
herb extracts (T2-Large and T2-Small) showed obviously change with complete tissue structure than

the other groups.

For histological changes in intestinal region, T2-Large group showed the maximum villi
length at week-12 of 236.03 + 64.47 mm, but no significant different from other large groups (p=>0.05).
In C-Small group, it showed significantiy from the other small fish group with the highest villi length

at week-12 of 263.47 = 15.99 mm (p <5.05).

For final harvest, the control group (C) had the final harvest of 51.6 kg. The garlic extract
group (T1) had the final harvest of 32.1 ke. Whereas the garlic-mix extract group (T2) had the final

harvest of 62.3 kg. It showed that T2 increase the total harvest of 20.7% from the control group.

I conclusion, formula of zariic with other herb extract showed significantly increasing the
yield of Nile tilapia that fed with organic food (P <0.05). This extract was able to accelerate growth

in small fish during culture.

Keywords: Nile tilapia_ organic feed, Thai-herh extracts, growth
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2. szEnEmmvesszuuaen

Vod oA o ! . ' ' ' ' o e =
AR oRaall U (haematocnt)ﬁlﬂﬁﬂEHLLGlazﬂqn lunaazeia 4 dilav (M13790 3

A " ' = ' an A g - | w
HAZNTIUN 7) WUN °lu1Jm‘v3ﬂﬂqu "l.ij'lJﬂ’J'lmWIﬂﬂNWNﬁﬂﬂ (p=0.05) WaAmUIUAUNAIDBADA

AW ' Y { ' ' 1 aa d w '
mivnddead 16 Fuganisnaass (i 8) wud1 Yavwnalwamnngy Iaudameadauuy

| = ' " w g o as
gamnlanwadannguedaiisdiiynieana

; v g o ' 1 A A o G
A13199 3 AlladendALLY (hacmatoerit) YaInauilarianydilaiaieg

Haematocrit (%) / Weeks
Treatment
0 4 8 12 16
C-Large 31.6405.8" 39.1403.8° 35.8+04 4' 39.1403.8" 39.6+13.0"
C-Small 26.4405 8" 30.4+10.9° 37.2403.4° 34.5+04.4" 30.5+13.2°
Tl-Large 31.8409.6' 43.9+02.6" 4324022 43.9402.6" 3975115
Ti-Small 33.9403.3" 40.9+02.7° 40.6+03.3° 40.4203.3" 23.3£13.8°
T2-Large 34.0+03.4" 39.4+03.5° 39.3403.0° 39.4+03.5" 33.0513.3°
T2-Small 36.8+05.1° 32.0£03.2° 38.8+02.7" 30.8+03.8 27.5+10.8"

Wama SnusMEEINgEEIoN sANUIANAeteihis Ry naia (p<0.05) Tunaaud

Haematocrit (g)

C-large C-Small Tl-large T1-Small T2-Large T2-Small
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NN 8 AndaaaaaAllllU (haematocrit) mBQﬂqnﬂﬁWHﬂ“‘EQQﬂﬂﬂ1Wﬂ13q
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; 1oa o ' = = v g y 2
A 9 audiaidendauiu (haematocrit) ¥olatiauaaznguileduganInaass

" o
Wilawnalvg  Baviman

mnanssueu loalla T (lysozyme activity) veudeatamaazngy lunaazyis

o v A 4 4 2 | ' 1
4 e (131990 4 Hazn N 9) LaZIBAUFANIINAABY (NN 10) WU e lvyhn

18suasanansziounauau Insdu (T2-Large) uagandinguaus edwiisdngneaia

(p<0.05)

msai 4 Amenssuenlanilalaa (ysozyme activity) vesnguilariiaigiadlaniaieg

Lysozyme Activity (units/ml serum) / Weeks
Treatment
0 4 8 12 16
C-Large 1.34+1.36" 1.03+0.1° 1.54+1.36 1.09+0.13" 1.20+0.29
C-Smail 1.25+0.24" 0.82+0.18" 1.25+0.24" 0.94+0.11" 0.97+0.29"
T1-Large 1.050.68" 1.11£0.10° 1.05£0.68" 1.010.16° 1.01+022°
T1-Small 1.29+0.07" 1.2240.34" 0.99+0.07" 0.99+0.14" 1.1240.34"
T2-Large 1.20=0.19" 1.18+£0.09" 0.98+0.13" 1.10£0.79" 1.4120.45"
T2-Small 0.98+0.75" 1.03+0.20" 0.93+0.15" 1.07+0.11° 1.17£0.17"

WM S ASINgEAIen sEUANNIANAegIThTBA AN 19aBa (p<0.05) Tuuusaausd
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@l 5! = 1 - N 1 A’. 1 = o o
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SOD (units/ml serum) / Weeks
Treatment
0 4 12 16

C-Large 0.416+0.195 0.342+0.037" 0.333+0.110" 0.532=0.043" 0.530:0.078"
C-Small 0.412+0.157 0.346+0.088" 0.291+0.105" 0.430=0.042" 0.460+0.123"
Ti-Large 0.367+0.133" 0.380=0.098" 0.382+0.031° 0.500£0.095" 0.623+0.130"
T1-Small 0.39140.158" 0.350£0.118" 0.305+0.099" 0.405+0.159" 0.421+0.122"
T2-Large 0.395£0.130" 0.36440.086" 0.371£0.089" 0.517+0.059" 0.651+0.160°
T2-Small 0.347+0.103" 0.324+0.124° 0.318+0.139" 0.484=0.039" 0.428+0.099"

HINEA SHIATSINGUAIEN TR TIANAIBtTTod AN Iada (p<0.05) Tutaaaus
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3. szAnEnmvesssuutenaInI

3.1 mnonssuvessen lasideseims

9
W31l%u (trypsin) 1A Tun3 UFu (chymotrypsin) HAZA1 T/C ratio lAWan1TNAREY AL
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Mnsasaviaminenssueu lmisasains 18un oz luad (amylase) lald (lipase)

' 2 a ¢ 1 ' o ¢ " w o
ﬂTmﬁﬂﬂﬁ]ﬂiiﬁlﬂull“ﬁllﬂi‘inlﬂmﬁ 11.4&9’]63%'3&61]@]11’1 HUANULUANATNNU (ﬂﬁNVl 6

uazamd 13) Tasludlandisudu nqualarvualug (C-Large, Ti-Large ag T2-Large) lifi1

gendnguilarvuiaidin (C-Small, T1-Small tag T2-Small) ad1aiidadfigm1aaia (p<0.05)

denaasslia IS uasadaayuing luddanin swud ngudad ldsumsaia

o § o1 a o o ' '
ﬂ‘i$L‘ﬁﬂ‘M Llﬁﬁﬁ"l‘iﬁﬂﬂﬂ‘izlﬁﬂhﬂﬁﬂﬁﬁullWigu umﬂﬁmﬁmau'lcﬁua:"lmaﬁ #1N71NaY

1 S e 8 W@ as § & o S o '
ATUANDUNHUITIAYNINTNA (p=<0.05) LﬁﬂﬁuQ'ﬂﬂTE‘lﬂﬂﬁ’e]\‘i diavid 16 (MWN 14) WUN

Ngu T1-Small ag T2-Large arnanssueu lanjoz luaa gandingudu adwiivsdigms

0@ (p<0.05)

a Ve ¢ ' a A1 o @
i 6 Anenssuenlaies luaavesnguiatianyedanidiag

Amylase Specific Activity (mg Maltose/hr./mg protein) / Weeks

Treatment
0 4 8 12 16

C-Large 27.33£11.37 39.03+04.87" 59.24+12.45° 16.02+03 44" 17.65+05.85"
C-Small 15.11405.32° 34.88+12.69" 53.61+16.69" 23.77+05.03" 17.30£02 8¢°
Ti-Large 28.06+14.97° 29.20:06.41° 35.98+11.23° 29.09+13.30° 16.69+05.21"
T1-Small 13.09+05.40° 15.38=04 42" 40.90£12.72° 16.41+03.14* 27.40:05.42°
T2-Large 14.28+02.21° 10.17+02.26" 45.22+11.72° 30.53£05.20" 32.7906.10°
T2-Small 14.34+05.08" 17.05+05.71° 34.50+11.39° 29.28+06.56" 19.23+04.09"

Winoma SnINIIBINgEAIeN sEyANMLAnA ettt 1eaia (p-0.03) Tunoaaud
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naaas AR 16 (N7 16) WuT1 ngu T2-Large Bimnanssueu ledlanlagega sd1al
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afaayu'lng (T1-Small oz T2-Small) Iarnenssuenlsuniddu gandinguau adisl
1 9 ; - ' ]
Hudfamaddn (p<0.05) diaduganismaass dlanii 16 (1w 18) wui Uawnalg)

Q@ =

YDINGUAIUAY (C-Large) fananssueu lminiUdudmga ed1slivdAynana (p<0.03)

] 1 a a a ja 1 L] ar A 1 [
dauannaonansswenlodla Tuniddu luudazsedilam Ganuuandiaiuy
- = I SA g = 1 o " A w o w aa
(@1313% 9 uaza i 19) Taeludilaizudu lulianuuananduedisidsdiAgnieada
4 Y o @ P 1 ' " a
(p>0.05) tadar i@ vasataayulns luddai 8 nud nqualuguuasngulmvuaan
#1&5uasafanszifien (C-Large C-Small wag Ti-Large) HananssuoulasilaTunsiau

¥
1 L=

Fanhinguiu edeidsdiiynieadia (p<0.05) Wedugamanaass dila1vi 16 (11 20)

q

wuh darvnalngjvesnguaiugu (C-Large) Harionssueu el luniugugaga adiail

o

NHTAYNIIADA (p<0.05)

dmdumdadaunnssueulsiniUsuminsswen lad laTun3Udu (T/C ratio)
wud Tuudazasdand Sanuuandreiu (31ei 10 wazawi 21) Tasnguiariiiia T/c
ratio a1 9z15lundula1vunadn (C-Small, T1-Small sag T2-Small) ileduganiananes
FUAmd 16 (Mt 22) Wi nguilat T2-Small §A1 T/C ratio gege ed1eiifoddgynisada
(p<0.05) Taolumngasdant nquilarfldsumsaiaayu'ng (T1-Large T1-Small T2-Large

1ag T2-Small) 923A1gINIINGUAIVAY (C-Large 1z C-Small) ad1eiiod1figmieana

(p<0.05)

3 A ' a A W P
ﬂ'l'i"lﬂ‘ﬁ 7 F]'tﬂ‘i]ﬂﬁin&ﬂul‘l"ﬁiﬂﬁLﬂﬁﬂl@Qﬂf!i]ﬂﬁ1uﬁﬁ‘h'?\1ﬁﬂﬁ']ﬁﬂ'\ﬂc]

Lipase Specific Activity (OD increased/h/mg protein) / Weeks
Treatment
0 4 8 12 16

C-Large 90.27+29.61° 76.09+20.60" 46.75+09.25" 36.23+03.27" 30.80+28.77"
C-Small 109.66+38.13° 79.37+25.31° 39.73+11.83" 32.09+03.74° 29.10+05.59°
Ti-Large 94.79+32.43° 65.57+34.14° 47.16+04.34° 49.52412.92° 49.52+12.92°
T1-Small 98.83+31.05 72.10£35.25° 40.92+18.01° 39.62+12.81° 21.57+14.19°
T2-Large 97.23+20.15° 68.40+18 45" 63.56+04.12" 75.89+21.89° 75.89+21.77°
T2-Small 96.01+35.39° 90.39+18.21" 63.99+07.76" 30.88409.35" 28.85+03.68"

WINDHe 6aHIN8INEAIEN sEyANUANA et Tod iy n1aia (p<0.05) Tunaraud
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Wilawuwalug  Bawunaan
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AN 8 ﬂ"lﬂﬂnﬁiulﬂullcﬁuﬂiﬂcﬂuﬂE]Qﬂquﬂarlua“‘ﬁ’.nffﬂﬂ'lﬁﬂ'mﬂ

Trypsin Specific Activity (E+03 umol p-Nitroaniline/h/mg protein) / Weeks
Treatment

0 4 8 12 16
C-Large 2.66+1.23" 1.22+1.09° 2.06+0.85" 1.11+0.32° 0.44+026"
C-Small 1.1341.05" 2.06+0.85" 1.510.67° 1.0240.57" 1.1240.68"
Ti-Large 3854197 1.1040.52° 2614138 1.40+0.66" 0.8640.58"
T1-Small 1.2840.75° 2.61%1.38° 431161° 2.8241.55° 0.80+0.47"
T2-Large 3.71+1.68" 1.01+0.43" 0.79+0.17" 1.02+0.55" 1.01+0.23"
T2-Small 0.88+0.38" 0.79+0.17" 3.45+1.03° 3.11£1.74" 0.99+0.73"

o g @ 1 1 @ o aa 4
WA ONHTNIEI0INGHAINN itummuﬁnmmmaﬁuuﬁmmmmm (p<0.05) Tuaaun
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a1 9 minonssuen Tl laTunlFuvesnguilattiafsedilaiae

Chymotrypsin Specific Activity (E+03 umol p-Nitroaniline/h/mg protein) / Weeks
Treatment
0 4 8 12 16
C-Large 4.01+0.92" 4.96+2.88" 4.0641.56" 2.46+0.51" 2.5240.78"
C-Small 4.142.42° 496:2.14" 3314193 0.83£0.91" 0.83+1.00"
T1-Large 473277 433£239° 4.28+1.00° 0.83+0.50" 0.80+0.50"
T1-Small 4.92+2 34" 5804262 2.40+1.36" 0.87+0.25" 0.98+0.60°
T2-Large 4.83+0.77" 1.56+2.01° 1.72+1.22° 1.10£0.78" 0.9840.59"
T2-Small 4.37+1.84° 1.73£0.33" 2.54+1.42° 1.5520.47" 0.49+0.28"

@ o w ' ' a W - I
WINENA SNHTMENSINGEAI0N sEYRTINIANA et IiBdAYMIEDa (p<0.05) Tunnraus
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T/C ratio / Weeks
Treatment
0 4 8 12 16
C-Large 1.03+1.54" 0.45+0.67" 0.58+0.33" 1.63+1.37° 0.94+0.71"
C-Smali 0.45:0.67" 0.44:035" 0.68+0.58" 0.47+0.32° 0.4840.25"
Ti-Large 2.25+1.95° 0.76+0.87" 0.80+0.54" 2.11£1.79° 1.39+0.95"
T1-Small 0.76+0.87 2.8141.12° 228+1.62° 229+] 83° 12940.72°
T2-Large 245+153° 1.36:0.96" 0.69047" 1.32+0.78" 141+0.95°
T2-Small 1.3640.96" 148+1.17" 1.46+0.56" 2.20+1.52° 2.56+1.39°

winema SnbsnNangudlen szynuuanaaiainisddgmsaia (p<0.05) luaaaus
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daunaremas iy 0.071£0.027 faawes FwanA1nuemIsnquUAILIANBETTad1ATY

(p<0.05) (13199 11, NIWA 23)
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