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Nor are the two bodies of flowing water alike,- the
one palatable, sweet, and pleasant to drink, and the other,
salt and bitter. Yet from each (kind of water) do ye eat
flesh fresh and tender, and ye extract ornaments to wear;
and thou seest the ships therein that plough the waves,
that ye may seek (thus) of the Bounty of Allah that ye
may be grateful.
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ABSTRACT

The Sudanese fermented fish product (Terkin) falls in the category
of Sudanese Traditional fish products. The comparative study of this
present work was conducted to determine and compare the nutritive
values, mainly; Crude Protein, Crude Fibre, Ether Extract, Moisture, Dry
Matter, Ash and Nitrogen Free Extract of commercial Terkin product
which was collected from Jebel Al-aulia dam (Khartoum State, 45Km
south of Khartoum) and Wadi Halfa Town (lied in Sudanese-Egyptian
border in the north of Sudan). In addition, Total Bacterial Count and pH

levels were investigated in order to ensure the hygienic situation of two
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products, according to the Sudanese Standards and Metrology
Organization (SSMO), SDS 3767/2007.

The results of this study revealed highly significant differences
(p< 0.01) in Crude Protein 24.0% and 30.7%, Ether Extract 6.3% and
11.8%, Moisture 56.4% and 39.2%, Dry Matter 43.6% and 60.8% and
Ash 13.2% and 19.1% for Jebel Al-aulia Terkin and Wadi Halfa Terkin,
respectively. There was no significant difference (p > 0.05) in Crude
Fibre 1.5% and 1.2% and Nitrogen Free extract 3.1% and 3.4% for Jebel
Al-aulia Terkin and Wadi Halfa Terkin, respectively. Also, the findings
showed that, there was no significant difference (p > 0.05) in Total
Bacterial Count 3.5x10° CFU/g and 6.2x10°CFU/g in Terkin of Jebel Al-
aulia and Wadi Halfa, respectively. Also, the findings revealed that, there
was a highly significant difference (p< 0.01) in pH values 7.2 and 6.7 in
Terkin of Jebel Al-aulia and Wadi Halfa, respectively.

|
il o] ((sxing ilo -glas) (silrow (Soww gite 5,ls a5l

a,lio) awl,3] 03d cdad . awlgumd] daulail] aSomd] wlxiioll &9 go
vinglo 8l sl (el LIV el aig sl 2Tagams axslasdl doysll
gimaoll oS il uzg il o W alsumiall ¢ 5l Il Laslxll 55l
aisxo 9 (pobo,xdl a¥s) sLsVl Lz o o w3l ay Lzl ol £ W
Joxdl oz o oI5 (] @8lioYl (0] Jlosi Guasl) lal> s5lg
osziiel) amall Al po aSWI ot iz, 2u6)l @815 (s sSanll
wliolgall atin Led] o)Ll (il puwl Lasy wlisll g oz s

v



Omer Abu-alhassan M.Sc. Fish Science & Technology 2011

85l owle o—5,) JlowIl e 5 5Y aulyg wdl puul_aollg
.(3767/2007

(p < 0.01) adle dgize 99,9 2975 wlazl Julxill wlo o bl
%11.8 g %6.3 0gvadl %30.7 g %24.0 oLl ug | o JS 8
sLoJl g %60.8 ¢ %43.6 aslxl s:Lall %39.2 g %56.4 a5b ,JI
ode Lal> solgg sLdog¥l Juz b ghandl a8 ill %19.1 g %13.2
JS 58 (p > 0.05) seizo §,9 Llin pu @l bl LS . Jlgill
%3.4 g %3.1 ,_ =l uzo il %1.2 ¢ %1.5 plsdl LIV o
Ass . Jledl e Lal> solgg LoVl Juz (8 & ginanll (x8 oS ill
9,50l Jamll (58 (p > 0.05) Lsizo 5,8 3925 pas wlill o gb]
oYl iz egivan)l (S il & yaime/’ 10X 6.2 6 razimo/’10%X3.5
Ssine 9,9 2929 wlill e gl Lals . lsill Gl lal> 5ol adlaio 5
LoVl Juz goianll (uS il 6.7 9 7.2 ainzg gl o5l o (p<0.01)
Sl e lal> (s5lg dilnio g

List of Contents

Item Page
8 Y I
Dedication II
Acknowledgements III
Abstract v
Arabic abstract v
List of contents VI
List of tables X
List of figures XI
List of Appendixes XII
CHAPTER ONE 1

VI



Omer Abu-alhassan M.Sc. Fish Science & Technology

Introduction

CHAPTER TWO

LITERATURE REVIEW

2.1 World fish production

2.2 Sudan fish production

2.3 Fish Types in Sudan

2.4 Chemical composition of fish
2.4.1 Moisture Content

2.4.2 Crude protein

2.4.3 Fat content

2.4.4 Ash content

2.4.5 pH value

2.5 Cured Fish

2.5.1 Chemical composition of cured fish
2.5.2 Microbiology of crude fish
2.6 Salting

2.7 Fermentation

2.7.1 Type of Fermentation

2.7.2 Biochemical Changes during Fish Fermentation

2.7.3 Microbiology of fermented fishery products

2.7.4 Fermented fish in Africa
2.7.5 Role of micro-organisms
2.7.6 Fermented fish in Sudan

2.7.6.1 Fesseikh

VII

11

11

11

13

14

15

15

2011



Omer Abu-alhassan M.Sc. Fish Science & Technology

2.7.6.2 Kejeik

2.7.6.3 Mindeshi

2.7.6.4 Terkin

2.7.6.4.1 Terkin preparation methods

2.7.6.4.2 The Terkin Dish

2.7.6.4.3 Nutritional Aspects of Terkin

2.7.6.4.4 Microbiology and safety of Terkin

CHAPER THREE

MATERIALS AND METHODS

3.1 General Experimental Strategy

3.2 Jebel Al-aulia Terkin Preparation

3.3 Wadi Halfa Town Terkin Preparation

3.4 Sampling Method

3.5 Analytical methods

3.5.1 Microbiological investigation

3.5.1.1 Plate count agar preparation

3.5.1.2 Physiological Saline

3.5.1.3 Serial dilution Preparation

3.5.1.4 Total Bacterial counts

3.5.1.5 Methods of sterilization

3.5.1.5.1 Dry Heat

3.5.1.5.1.1 Hot air oven

3.5.1.5.1.2 Flaming:

3.5.1.5.2 Moist heat

VIII

16
16
17
18
19
20
22

23
23

23
23
24

24
25

25
25
26
26
26
27
27
27
27

27

2011



Omer Abu-alhassan M.Sc. Fish Science & Technology

3.5.1.5.2.1 Autoclaving
3.5.1.6 Disinfection
3.5.2 pH values measurement
3.5.3 Approximate chemical composition
3.5.3.1 Moisture content determination
3.5.3.2 Ash content determination
3.5.3.3 Crude protein Determination
3.5.3.4 Crude fat (Ether Extract) determination
3.5.3.5 Crude Fibre determination
3.5.3.6 Nitrogen-free Extract (NFE)
3.5.4 Statistical Analysis
CHAPTER FOUR
RESULTS
CHAPTER FIVE
DISSCUSION
5.1 Proximate chemical analyses
5.1.1 Protein content
5.1.2 Crude Fibre
5.1.3 Fat content
5.1.4 Nitrogen Free Extract content
5.1.5 Moisture content
5.1.6 Dry Matter content
5.1.7 Ash

5.2 Microbiological analysis

IX

27
27
28
28
28
29
29
30
31
32
32
37
37
42
42
42
42
43
43
44
44
45
45
46

2011



Omer Abu-alhassan M.Sc. Fish Science & Technology 2011

5.2.1 Total Viable Count (TVC) 46
5.3 pH 47
CHAPTER SIX 49
COCLUSION AND RECOMMENDATIONS 49
6.1 Conclusion 49
6.2 Recommendations 50
CHAPTER SEVEN o1
REFERENCES 51
List of tables
Item Page

Table (1):Mean + S.E of chemical analysis of Terkin for two production

sites 38
Table (2): Mean + S.E of Total Viable Count (CFU/g) and pH values for

Terkin of two production sites 38
Table (3): Minimum and maximum contents of proximate chemical

analyses of Terkin for two regions 39
Table (4): Minimum and maximum contents of Total Viable Count

(CFU/g) of Terkin for two production sites 39



Omer Abu-alhassan M.Sc. Fish Science & Technology 2011

List of figures

Item Page
Figure (1): Bacterial growth for Jebel Al-aulia Terkin 33
Figure (2): Bacterial growth for Wadi Halfa Terkin 33
Figure (3): Obtained white-grey and reddish ash 34
Figure (4): Kjeldahl flasks in heaters 34
Figure (5): Kjeldahl flasks with Completed digested Terkin (color-less) 35
Figure (6): Fat extraction process 35
Figure (7): Defatted samples boiled in reflux-heaters 36
Figure (8): Chemical composition (%) of Terkin for two production sites 40
Figure (9): Total Bacterial Count for two production sites 41
Figure (10): pH values for Terkin of two production sites 41

XI



Omer Abu-alhassan M.Sc. Fish Science & Technology 2011

List of Appendixes
Item Page
Appendix (1): Packs of Jebel Al-aulia Terkin 60
Appendix (2): Packs of Wadi Halfa Terkin 61
Appendix (3): Sampling of Jebel Al-aulia Terkin 61
Appendix (4): Sampling of Wadi Halfa Terkin 62
Appendix (5): Labelled Petri dishes with samples before pouring media 62
Appendix (6): Drying Oven used for dry heat sterilization 63
Appendix (7): Sterilization by flame 63
Appendix (8): An autoclave used for moist heat sterilization 64
Appendix (9): A digital pH-meter used for pH determination 64
Appendix (10): A Sensitive-digital balance used for taking accurate weight 65
Appendix (11): A desiccator with Crucibles 65
Appendix (12): A muffle furnace used for ashing 66
Appendix (13): Distillation by Erlenmeyer flask 66

XII



