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Author Mr. Piyapong Bangbai

Abstract

Study the effect of diet was added Spirulina to growth performance of hormonal sex-
reversed frog by 17 beta estradiol for 21 days, the results found that the hormone levels and diet
containing Spirulina had significantly different. The final weight of frogs were fed with diet
containing Spirulina and 90 mg of 17 beta estradiol per 1 kg diet was higher than other treatments
significantly different (p<0.05) as 154.17+12.33 g followed by 100 mg (140.55+10.67 g), 85 mg
(136.76+23.43 g) and 0 mg of 17 beta estradiol per 1 kg diet respectively. The growth rate of
frogs were fed with diet containing Spirulina and 90 mg of 17 beta estradiol per 1 kg diet was
higher than other treatments significantly different (p<0.05) as 1.65+0.06 g per individual per day
followed by 85 mg (1.59+0.10 g per individual per day), 100 mg (1.56+0.09 g per individual per
day) and 0 mg of 17 beta estradiol per 1 kg diet (1.51+£0.04 g per individual per day). In addition,
the food conversion ratios of frogs were fed with diet containing Spirulina and 90 mg of 17 beta
estradiol per 1 kg diet showed optimal as 3.94+0.05. The survival rate of control treatment (0 mg
of 17 beta estradiol per 1 kg diet) was 96.67% that higher than other treatment. After 21 days of
experiments, the frogs were continually fed only diet containing Spirulina for 120 days to internal
organ study. The results showed that almost male frogs were fed with hormones had appearances

resemble with female frogs and its gonads undeveloped when compared with control treatment.
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gannal AN L 122.19414.67, 136.76+23.43, 154.17+12.33, LAY 140.55+10.67 N5
PNNANAU LAt I AR NI UT ANy 97.19+12.95, 111.00422.18, 127.0046.82, LAz
113.21£10.90 n§u MudnAu et lfAesssinneadAnudnldunnanaiunneadin Asyu
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ANNITANY 95 1aFIFUs Fam13197 1

1.2 8RINNIRIYLFALIRAWIE LazaRgINIeTyALTRsady
m”qayu@'mmwmmwudfmumﬁ'Lﬁym AEB1MTLaTNERSTNY 17 beta estradiol
waz@1udne Spirulina sp. Judndauiinansneti Ae 0:0, 85:3, 90:3, WA 100:3 HEM3N13
I LAUIARWNE HANWINAY 1.51+0.04, 1.59+0.10, 1.65+0.06, WA 1.56+0.09 N3u

ANANAU WazHansIn1asy AL InAedulA1windy 0.93+0.12, 1.06+0.21, 1.21+0.11,

1 1
o o A ] a a o

LAY 1.08+0.10 N&U ANAAU et U3 zin1ea AN L LANANNAUN AT A Nezau

'
& o =

ANHLTRNY 95 1lafidus Aem19nen 1

1.3 dnsnalasuaimaiuile
WAIAUGANIINARBINUINNUUINLA LI A8a113L83N a0 5N 17 beta estradiol
WATAUINE Spirulina sp. MAAFIUNLANANGAYL Af 0:0, 85:3, 90:3, kA% 100:3 NEMINNT

WasuaIniafluilat ANty 4.23+0.64, 4.1620.94, 3.94+0.05, LAY 4.34+0.21 n§y

a a

ANNA1AU 1Ha11 1A LN A D AN LI TN LANFNIAUNNATH NIzAUAINITaNY 95

1
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2. AR9IN155aARANE
UAIAUGANIINARBINUIINUUINALI AER1MN9L6TN a0 INY 17 beta estradiol Uaz
41138 Spirulina sp. MARdUNUANANSTW AR 0:0, 85:3, 90:3, WAz 100:3 NEMIINNTTEA
MN8N AT 96.67+5.77, 76.67+15.27, 80.00+0.00, WA ¥ 83.33215.27 11 851G w6l
o o dl o a '8 aa 1 dl dD v a 6t
ANNAAY LNt AT LN 9a D ANLAN nUUINALNAEa U1 TN aa TN 17 beta

A o
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A15199 1 Usg@nsninniaiesniuls LazenIInN1290aR188anN LA ANERIMNILET

#8511 17 beta estradiol Laz@141378 Spirulina sp. tlugzaiziaan 15 Uani

[

SEAUURIADSINY 17 beta estradiol (NARNTH) : 11518
a P : . P_
NS ADS Spirulina sp. (%)
value
0:0 85:3 90:3 100:3
TN ENFW
. 25.00+£1.73 25.67+£1.26 27.17+0.76 27.33+1.26 0.129
(NFN/RA)
umringavine
. 122.19+14.67 136.76+23.43 154.17+12.33 140.55+10.67 0.588
(NFN/RA)
PN AN
o 97.19+12.95 111.09+22.18 127.00+6.82 113.21+10.90 0.629
(NTN/B1)
AFIINT
eI 1.51+0.04 1.59+0.10 1.65+0.06 1.56+0.09  0.839

ANUNZ (%/I)
ARNTINIT
WwiogAulasady  0.93+0.12 1.06+0.21 1.2140.11 1.08#0.10  0.634
(NF/)
FR1N1LLlAeIL
o & 4.23+0.64 4.16+£0.94 3.94+0.05 4.34+0.21 0.915
A9luLLe
ARNTINTIDABINE

96.67+5.77  76.67+15.27  80.00£0.00  83.33+15.27 0.035
(%)
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21M3NTLAU 95 mg AEMINgATNE4aNgA (26.83 + .29NFH) TIWANFANALNLWIGAAILAN

I Ao o o

1A% e mrnanaailuul17 beta estradiol (25.00 + 1.73n50)ae 9N Tu&NATYN19ATHA

1
= <

( P<0.05) wa luANFAININED R NeeiuAINTaNy 95 Wafidudiunuuiiliaesluu
17 beta estradiol HANBINTNTEAL 85 mg(139.99+22.82n51)a 848911 AN LW 19
g85u117 beta estradiol HANBIMNINTEAL 90 mg(146.02+16.04n5FN)nUUN IHiaasluw17
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dnFaguluszsupanudaduunnsineiu wudinuwniiliiaesluu17 beta estradiol lneea
LANDMNTIILAL 90 TAANTY ﬁﬁ”mﬁm@?;ﬂﬁﬁﬁyuqﬁqm (127.00 + 6.82 N54) $D4AIN
Aenuunliiaasiuul7 beta estradiol HaNeNMTT=AL 100 RABNFN(133.21 + 10.90 n3w)
LaznuuAlESuEesluU17 beta estradiol HANAIMNIRILFL 85 LaanFN(111.09 + 22.18

nFu)asuansaiunuugantuAni llflianisnanaefluu17 beta estradiol (97.19 +

q

1
a a o o

12.95n54) WAl WANFANNNADTH NIeAUANNTaN 95 Wafidusd fans ni 4.2

YT TN Y
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B Aade

Lo v
a a

AINA 4.2 LAAILNUINTAANALIRINLUN

ARFINNFLAFULALTAI LN

ANNNNIANENANIINAREITRINLIUN A Faa5Tu 17 beta estradiol NN
awnsdndaguluszduanudinduuansineiu wudinuuniiliizesluu17 beta estradiol
NANRIMNTTSTAL 90 fiaAni fidnsniiady Lﬁuimﬁmwwﬁﬁﬁyu@;q%m (1.65 + 0.06
n3v) 209ALN AN LN a5 10117 beta estradiol HANEMNTAILAL 100 NAANTN(1.56 +
0.09 N5u) LaLnLUTLE 05N 17 beta estradiol HANDMNTAIZAL 85 NAaANTN(1.59 +
0.10 ﬂ'?u)%al,l,mrwifmﬁmummmu uilal1E e vnsuanaasiuu17 beta estradiol

A
4
7

(1.51 £ 0.04n5H) W& BUANFNINI9ADR NIvFUANNTeNY 95 wafidusmansani 4.3
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ARFINFLASULALTARDIY
= dl 2 X . [

AINNITANHILANIINAAIUBINLUIN IHiEa5INY 17 beta estradiol NANALANNNT
d13agtluszAuaamdinduunnsneiu wudanuuinliiaeslun 17 beta estradiol W@
87119 9LAY 90 Hadniu AdnsnsasyAulnsaduniuiugengn (1.21+ 0.09 Nu)
sR9adN1ARN LU IHiaasTiw17 beta estradiol HANB1WIINTLAL 100 NAANTN(1.08 + 0.10
n5N) waznuENAFUEeFINW17 beta estradiol NANA1WIINIZAL 85 NAANGH(1.06 + 0.21
nF)dauanssiunuuganauan ld A launsuanaailu 17 beta estradiol (0.93 +

& o/

0.12 A5N) WA lUANFNNNADTA NrzFuANE@ai 95 wlefifus sansnn 4.4
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DN 4.4 LAAIBRIINNTLRITYLFL IRFaTUaBIN LU

ansmailasuanaiuia

ANNMSANEHANIIAARITaINLWNT 1igafluu 17 beta estradiol nax LA MNg
dr3agullusziuanudindiuunnsneiu wudinuuniilfisesTuu 17 beta estradiol nas
a9 72 90 Aadny ﬁfé”mﬁm:rmiLﬂ?}lmummuﬂmﬁj@ﬁﬁqm (3.94+ 0.05 NFw)
se9AdNNARNLIUNTA I Z05 N1 7 beta estradiol HANANMNITILAL 85 NAANIN(4.16 + 0.94
n3u) uaznuugaeauanillllfiatunsnanaeslunu7 beta estradiol (4.23 + 0.64 nFu)
uaznUunT L FuaesTuu17 beta estradiol Wane1M9TIsZAL 85 HAANTN(1.06 + 0.21 NFW)

'
a o o
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beta estradiol HaNfuaMIsdNTagU sz AUANNENTULANFNaAY wud N HaesTuu

[%

17 beta estradiol HANBNWIINTZAL 100 RAaANTH

[ %

M31N19N1938AMANE (83.33+ 15.27
n54) warnuUuN1iae5lu117 beta estradiol HANBINIINTZAL 90 NAANTH(4.16 + 0.94
nFu) waznuurganauand lila e suanaaiiuu17 beta estradiol (80.00 +0.00 NFu)

warNUWINIAFUaa5TNY17 beta estradiol HANBINNTNILHU 85 NAANTN(76.67 +15.27

'
a a & o
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