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7KH� PDLQ� REMHFWLYH� RI� WKLV� VWXG\� ZDV� WR� GHWHUPLQH�

FKHPLFDO�DQDO\VLV�RI�WKH�WZR�PHGLFLQDO�SODQWV��FLQQDPRQ�DQG�
PDUMRUDP��ZLWK� UHVSHFW� WR� HDFK� RLO� H[WUDFW� DQG� LWV� DTXHRXV�
DOFRKROLF� H[WUDFW� WR� GHWHUPLQH� WKH� GLIIHUHQW� QDWXUDO�
FRPSRXQG� JURXSV�ZKLFK� FDQ� FDXVH� DQ� HIIHFWLYH� DFWLYLW\� RQ�
WKH� LPPXQLW\�� $OVR�� WKH� HIIHFW� RI� GLIIHUHQW� OHYHOV� RI�
FLQQDPRQ�� &LQQDPRPXP� ]H\ODQLFXP� DQG� PDUMRUDP��
2ULJDQXP� YXOJDUH� VXSSOHPHQW� WR� WKH� GLHWV� DV� JURZWK�
SURPRWHUV� RQ� JURZWK� SHUIRUPDQFH�� IHHG� XWLOL]DWLRQ�� ZKROH�
ERG\� FRPSRVLWLRQ� DQG� HQWURSDWKRJHQLF� � $HURPRQDV�
K\GURSKLOD� ±� FKDOOHQJH� � IRU� DOO�PDOH� 1LOH� WLODSLD��
2UHRFKURPLV� QLORWLFXV� ILQJHUOLQJV�� 7KH� IRXU� H[SHULPHQWDO�
GLHWV� XVHG� ZHUH� IRUPXODWHG� WR� FRQWDLQ� ���� �FRQWURO�� IRU�
FLQQDPRQ� DQG� PDUMRUDP� DQG� ����� ����� DQG� ���� �� IRU� HDFK�
FLQQDPRQ� DQG� GULHG� PDUMRUDP� OHDYHV�� $OO� GLHWV� DUH�
LVRQLWURJHQRXV� ���� �� FUXGH� SURWHLQ�� DQG� LVRFDORULF� ������
NFDO��JP���7KH�VWXG\�ZDV�FRQGXFWHG� LQ� WULSOLFDWH� WUHDWPHQWV�
ZKHUHDV� WKUHH����� �O�KDYH�EHHQ� UDQGRPO\�DOORFDWHG� WR� HDFK�
WUHDWPHQW��(DFK�DTXDULXP�ZDV�VWRFNHG�ZLWK����ILQJHUOLQJV�RI�
DQ�DYHUDJH�ZHLJKW������J��([SHULPHQWDO�IHHG�ZDV�SURYLGHG�DW�
D UDWH� RI� �� �� RI� OLYH� ERG\� ZHLJKW� RI� H[SHULPHQWDO� ILVK��
WZLFH�GD\�� �� GD\V� D�ZHHN�� IRU����GD\V��'LHW� FRQWDLQLQJ����
FLQQDPRQ� DQG� ����� PDUMRUDP� UHVXOWHG� VLJQLILFDQWO\�
�3������� LQ� D� EHWWHU� SURGXFWLRQ� SHUIRUPDQFH� DV� UHIOHFWHG� LQ�
JDLQ� ��� VSHFLILF� JURZWK� UDWH� �6*5��� IHHG� FRQYHUVLRQ� UDWLR�
�)&5��� IHHG� HIILFLHQF\� UDWLR� �)(5��� SURWHLQ� HIILFLHQF\� UDWLR�
�3(5��� $SSDUHQW� SURWHLQ� XWLOL]DWLRQ� �$38�� DQG� HQHUJ\�
XWLOL]DWLRQ� �(8���7KH�VXUYLYDO� UDWH�ZDV�HQKDQFHG�GXH� WR� WKH�
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LQFOXVLRQ�RI�FLQQDPRQ�DQG�PDUMRUDP�LQ�ILVK�GLHWV��,Q�UHJDUG�
WR�ERG\�FRPSRVLWLRQ��WKHUH�ZDV�QR���VLJQLILFDQW�GLIIHUHQFH�LQ�
GU\�PDWWHU��SURWHLQ�� OLSLGV��DQG�DVK��3!������FRQWHQWV�ZKLFK�
FRXOG� EH� UHODWHG� WR� WKH� OHYHOV� RI� FLQQDPRQ� DQG� PDUMRUDP�
PHDO�LQ�WKH�H[SHULPHQWDO�GLHWV��%ORRG�SODVPD�SURILOH�VKRZHG�
DQ�LPSURYHPHQW�LQ�KHPRJORELQ��+E���UHG�EORRG�FHOO��5%&6���
KHPDWRFULWH� �3&9��� WRWDO� SURWHLQ�� DOEXPLQH� DQG� JOREXOLQ�
ZKLOH� VKRZHG� D� GHFUHDVH� LQ� FUHDWLQLQ�� XUHD�� DVSDUWDWH�
DPLQRWUDQVIHUDVH� �$67��� DODQLQH� DPLQRWUDQVIHUDVH� �$/7��
DQG�JOXFRVH�LQ�DOO�WUHDWPHQW�JURXSV����
�

&LQQDPRQ� DQG� PDUMRUDP� ZHUH� IRXQG� WR� KDYH�
DQWLEDFWHULDO� DFWLYLW\� DQWDJRQL]HG� WR�$HURPRQDV� K\GURSKLOD�
LQ� 2UHRFKURPLV� QLORWLFXV� 7KH� UHGXFWLRQ� LQ� IHHG� FRVW�
FRPSDUHG�ZLWK�FRQWURO�GLHW�VKRZHG���������WR�SURGXFH�RQH�
NJ� ILVK� JDLQ� RI� WUHDWPHQW� FRQWDLQLQJ� �� �� FLQQDPRQ� DQG�
�������WR�SURGXFH�RQH�NJ�ILVK�JDLQ�RI�WUHDWPHQW�FRQWDLQLQJ�
�����PDUMRUDP��
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������)HHG�SUHSDUDWLRQ� ���
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�����3UR[LPDWH�FKHPLFDO�DQDO\VLV�RI�GLHW�DQG�ILVK� ���
���0RLVWXUH�FRQWHQW� ���
��&UXGH�SURWHLQ�FRQWHQW� ���
��/LSLG�FRQWHQW� ���
��$VK�FRQWHQW� ���
��&UXGH�ILEHU�FRQWHQW� ���
�����0HDVXUHPHQWV�RI�*URZWK�SDUDPHWHUV��VRPDWLF�LQGLFHV��
DQG�FRQGLWLRQ�IDFWRU� ���
������3K\VLRORJLFDO�PHDVXUHPHQW� ���
���3UHSDUDWLRQ�RI�EORRG�VDPSOH� ���
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�������(FRQRPLFDO�HYDOXDWLRQ� ���
������6WDWLVWLFDO�DQDO\VLV� ���
,9��5(68/76� ���
�����&LQQDPRQ��&LQQDPRPXP�]H\ODQLFXP� ���
���������&KHPLFDO�DQDO\VLV�RI�FLQQDPRQ� ���
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��,VRODWLRQ�DQG�LGHQWLILFDWLRQ�RI�PHWKDQROLF�H[WUDFW�RI�
FLQQDPRQ� ���
�����&RORXU�DQG�SUHFLSLWDWLRQ�WHVW�IRU�SKHQROLFV�DQG�IODYRQRLGV� ���
����&KURPDWRJUDSKLF�LQYHVWLJDWLRQ� ���
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LIST OF ABBREVIATIONS 
ALT 
APU 
AS 
AST 
BSM 
CINNAMON 
CLAR 
 
CNM 
CP 
CSM 
DBL 
 
DE 
DML 
 
DPL 
 
ER 
EU 
FCR 
FER 
FI 
FKSM 
FQ 
GE 
GLC 
Hb 
HFM 
HPLC 
 
I / P 
LSI 

Alanine aminotransferase 
Apparent protein utilization 
Anise, Pimpinella anisum 
Aspartate aminotransferase 
Black seed meal, Nigella sativa 
Cinnamonum zeylanicum 
Central Laboratory for Aquaculture 
Research 
Corn meal 
Crude protein 
Caraway seed meal 
Dried basil leaves, Ocimum 
basillicum 
Digestible energy 
 Dried marjoram leaves, Origanum 
vulgare 
Dried peppermint leaves, Menthe 
piperita 
Energy retention 
Energy utilization 
Feed conversion ratio 
Feed efficiency ratio 
Feed intake 
Fenugreek seeds meal 
Fulton condition factor 
Gross energy 
Gas liquid chromatography 
Hemoglobin 
Herring fish meal 
High performance liquid 
chromatography 
Intrapretonial injection 
Liver somatic index 
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NFE 
NILE TILAPIA 
PCV 
PER 
PPV 
RBCS 
RSM 
SBM 
SGR 
TDPC 
 
TN 
VSI 
WB 

Nitrogen free extract 
Oreochromis niloticus 
Packed cell volume 
Protein efficiency ratio 
Protein productive value 
Red blood corpuscles 
Roquette seed meal 
Soybean meal 
Specific growth rate 
Two Dimension Paper 
Chromatography 
Total nitrogen content 
Viscera somatic index 
Wheat bran 


