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ABSTRACT

Nham-Pla (fermented fish cakes) were made from striped snake-head fish (Channa striata), Nile
tilapia (Oreochromis niloticus), striped catfish (Pangasius hypophthalmus), and hybrid catfish (Clarias
macrocephalus x Clarias gariepinus). The results of the organoleptic test of uncooked Nham-Pla
prepared fromrock salt showed differences(p<0.05) in appearance, texture, odor and averageacceptability
scoreswith the exception for dark meat flesh from hybrid catfish which received thelowest acceptability
score of color. The organoleptic tests of cooked Nham-Pla prepared by using rock salt revealed that
Nham-Pla made from striped catfish received the highest acceptability score for the appearance
characteristicand therewerenodifferencesin odor, taste and average acceptability scorefor both samples
prepared fromrock salt and solar salt. Nham-Plamadefrom Niletilapiawith solar salt received thelowest
acceptability score, but they received the highest acceptability score for texture. Nham-Pla made from
snake-head fish using solar salt received better acceptability scores than Nham-Pla prepared by using
rock salt. Accordingtotheresults, rock salt and solar salt wereimportant for Nham-Plapreparation based

on species of fresh water fish and some of their characteristics.
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INTRODUCTION

Nham-Pla or sour fish cake is one of
fermentedfishery productsprocessed frommostly
fresh-water fish. Nham-Plamadefrom Notopterus
chitala are found in the market but the shapes of
the product and the ingredients were the same as
Som-Fug. Usualy Som-Fugismadefrom minced
freshwater fishandtheingredientsaresalt, minced
garlic and cooked rice, but for Nham-Pla some
dliced pork skin are added the same asNham-M oo
and carrot is used for decorating the products.
Becausetherewereal ot of reservoirsinthecountry,
thepeoplewho livearound that areahave the great
chanceto use some common fresh-water fish such

as Oreochromis niloticus, Pangasius
hypophthalmus, Channa striata, Clarias spp.,
Notopterus chitala and Notopter us notopterusfor
Nham-Pla's processing. Sangjindavong et al.
(2000) made a preliminary study on Nham-Pla
madefromfreshwater fishand marinefish. Sensory
eval uation testsshowed that Nham-Plamadefrom
the fresh water fish had a higher acceptability
score than Nham-Pla made from marine fish.

Fermented fish products are divided into three
main categories (Amano, 1962): 1) Traditional
products with high salt content which involve
enzymes from fish muscle and intestinal organ.
Fish sauce and fish paste are categorized in this
group. 2) Traditional products with two steps
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reaction: thefirst step involvesenzymesfrom fish
muscle and the second step mainly adds
carbohydrateor microbial tostart thefinal reaction.
Pla-Raand Pickled fish are samples of thisgroup.
3) Non-traditional products: acid such as
hydrochloricacid (HCI) isaddedinthe processing
of fish sauce products.

Rock salt as a mineral occurs naturally in
the ground. It contains 98-99% sodium chloride
and it has awater insolubility level of about 0.5-
1.5%, being mainly calciumsulphate. Solar saltas
a natural product is obtained mainly through
evaporation of seawater. It contains 85% sodium
chloride and has awater insolubility level of less
than 0.03%. (http://www.lentech. Com/water-
softener-FAQ.htm)

Theobjectiveof thisstudy wasthereforeto
assessthequality characteristicsof fermented fish
cake prepared from four common varieties of
freshwater fish by comparing Nham-Pla which
using rock salt and solar salt.

MATERIALSAND METHODS

Completely randomized design (CRD)
method with four treatments was adopted for this
research. Four kilograms of striped snake-head
fish (Channa striata), Nile tilapia (Oreochromis
niloticus), striped catfish (Pangasius
hypophthalmus), and hybrid catfish (Clarias
macrocephalusx C. gariepinus) werebought from
the market, cleaned, gutted and filleted, followed
by grinding for 10 minutes using Kitchen Aid.
Small amount of rock salt or solar salt, up to 30
grams, was added to 1,000 grams of fish minced
during the grinding process. All other ingredients
(Table 1) were added after grinding and then the
samples, weighing about 130-150 grams each,
were put into 6”x9" plastic tubes, wrapped with
rubber bands on both ends, placed on trays and
kept at ambient temperature (28°C-30°C) for 4
days. Sensory evaluation, chemical analysis and
microbiological tests were conducted at

fermentation period of 4 days. Flow diagram of
Nham-Pla processing is shown in Figure 1.

Quality examination

Sensory evaluation

A sensory panel consisting of 10 persons
from the department of Fishery Products was
established. Hedonic scalerangedfrom 1to5was
used toindicatethe degree of acceptability of each
sample (1 = most unacceptable, 5 = most
acceptable). The evaluation criteria was manily
focused on appearance, color, odor, flavor and
texture (Watt et al., 1989). Statistical analyses

Tablel Ingredients used in Nham-Pla

processing.
Ingredients Total weight (gms)
Fish minced 1,000
Pork skin, sliced 300
Rice, cooked 100
Carrot, sliced 150
Garlic, minced 150
Salt (Rock salt, Solar salt) 30
Chilli 10-20
Raw material
!
Filleting

!

Addition of salt while grinding for 10-15 minutes
i

Addition of other ingredients and mixed
i
Filling in plastic tubes (size 6"x9") about 130-150 gms each
i
Fermentation

i

at ambient temperature (28 °C - 30 °C) for 4 days
!

Figurel Fow diagram of Nham-Pla
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were carried out using Randomized completed
block design (RCBD) method. The mean from 3
replicates was compared by the methods of
Duncan’s new multiple range test (DMRT)
(Khuantham, 1996).

Chemical analysis

The value of pH was measured from 1:10
diluted samples (Metrohm 744 pH meter). Lactic
acid, expressed as total acid, was examined from
titrating diluted sampleswith 0.1 N standard NaOH,
using phenolphthaline as pH indicator and
calculating the lactic acid concentration using the
equation % lactic acid = (ml akali x normality
alkali x 9)/ weight of samplesin grams (Frazier et
al., 1968). NaCl content wasdetermined according
to Volhard (AOAC, 1990). Protein, fat and
moisture content were determined according to
AOAC (1984).

Microbiological analysis

Total viable aerobic counts (TVC) were
performed on Plate count agar (Merck KGaA),
and lactic acid bacteria counted on MRS agar
(Merck KGaA). Plateswereincubated at 35-37°
C for 3 days (TVC count) and incubated at 25°C
for 3days(lactic acid bacteriacounted). Strainsof
lactic acid bacteria were identified according to
Sharpe et al. (1966).

RESULTS

Chemical analysis

Proximate compositions of Nham-Pla are
shown in Table 2. and 3. Sensory evaluation are
shownin Table 7 and 8.

Microbiological analysis
Microbiological studiedareshowninTable
4,5and 6

DISCUSSION

The effect of rock salt and solar salt on
Nham-Pladepended on the speciesof fish and salt
characteristics. Flavor of Nham-Pla related to
some lactic acid bacteriawhich might befoundin
salt. Sangjindavong (1982) reported that 4 genera
of bacteria such as Saphylococcus sp., Bacillus
sp. Arthrobacter sp. and Corynebacterium sp.
wereisolated fromsolar salt. Sangjindavongetal.
(2000) studied on Nham-Plaprepared from striped
catfish and Nile tilapia and lactic acid bacteria
were isolated namely :- Leuconostoc
mesenteroides, Lactobacillus plantarum,
Pediococcusdamnosus, Lactobacillusleichmanii,
Lactobacillusdelbruekii, Lactobacillusbrevisand
Lactobacillus acidophilus. For this study, lactic
acid bacteria isolated from Nham-Pla were
Lactobacilluspentosus, Lactobacillusplantarum,
Lactobacillus brevis, Lactobacillus acidophilus
and Pediococcus pentosaceus. Some pathogenic
bacteria such as Staphylococcus aureus,
Clostridium perfringens, Salmonella spp., and
fungi were not detected from Nham-Pla.

Table 2 Chemical composition of Nham-Pla using rock salt.

Kinds of Nham-Pla Moisture pH Lacticacid Salt Protein Fat Ash

(%) (%) (%) (%) (%) (%)
Niletilapia 75.11 3.81 2.37 1.63 15.58 1.06 2.14
Hybrid catfish 68.02 4.03 1.78 172 17.23 2.15 2.49
Striped snake-head fish 72.73 4,06 2.81 1.76 18.17 0.94 2.06
Striped catfish 71.26 4.05 2.17 173 16.97 3.25 2.24
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Table 3 Chemical composition of Nham-Pla using solar salt.
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Kinds of Nham-Pla Moisture pH Lacticacid  Salt Protein Fat Ash

(%) (%) (%) (%) (%) (%)
Niletilapia 75.58 4.06 2.48 1.59 17.12 1.07 2.33
Hybrid catfish 73.49 4.09 2.58 1.70 16.62 2.19 2.56
Striped snake-head fish 73.67 4.10 2.68 1.67 17.22 1.03 2.26
Striped catfish 73.16 4.09 2.32 18 17.52 3.01 2.35

Table4 Totd lactic acid bacteriain Nham-Pla

Kinds of Nham-Pla

Total lactic acid bacteria (CFU/Q)

Rock salt Solar salt
Niletilapia >300 >300
Hybrid catfish >300 >300
Striped snake-head fish >300 >300
Striped catfish >300 >300

Table5 Total viable aerobic counts.

Kinds of Nham-Pla

Total viable aerobic counts (CFU/Q)

Rock salt Solar salt
Nile tilapia 4.65 x 108 2.90 x 109
Hybrid catfish 5.65 x 108 9.25 x 108
Striped snake-head fish 3.95x 108 6.10 x 108
Striped catfish 1.64 x 10° 3.40 x 108

Table6 Coliforms, faecal coliforms and Escherichia coli in Nham-Pla

Kinds of Nham-Pla Coliforms Faecal coliforms Escherichia coli
(MPN/gm) (MPN/gm) (MPN/gm)
Rock salt  Solar salt Rock salt  Solar salt  Rock salt  Solar salt
Niletilapia >1100 >1100 <3 <3 <3 <3
Hybrid catfish >1100 >1100 <3 <3 <3 <3
Striped snake-head fish >1100 >1100 <3 <3 <3 <3
Striped catfish>1100 >1100 <3 <3 <3 <3
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Table7 Comparative sensory scores of uncooked Nham-Plausing rock salt and solar salt, fermented
at ambient temperature for 4 days.

Sensory properties
Kinds of Nham-Pla Appearance Texture Color Odor Average

acceptability
1. Striped snake-head fish 4212+011  3.00°P+1.18 4.362+0.11 3.932+0.83 3.578Cc+122
2. Striped catfish 40424050 3.712+0.83 3.82% +054 3.682+0.77  4.142+0.53
3. Niletilapia 3.430+065 3570+065 3.8220+0.88 296°+097 3.50%C+0.52
4. Hybrid catfish 354%+104 40724073 354P+105 343P+116  3.71P+0.61
5. Striped snake-head fish 3.71%+083 3430+065 3570+094 3.00P+111 3.21¢+1.05
6. Striped catfish 315+ 086 346%+063 271c+1.00 286°+086  2.93°+0.62
7. Niletilapia 379%0+105 3430+076 3.85+095 3.36+084 357C+0.85
8. Hybrid catfish 3862+ 085 336%+0.84 379%+0.89 3218+0.89 3.64%+0.93

Means followed by different letter are significantly different (P<0.05)
1-4 Nham-Pla; Using Rock salt
5-8 Nham-Pla; Using Solar salt

Table8 Comparative sensory scores of cooked Nham-Pla using rock salt and solar salt, fermented at
ambient temperature for 4 days.

Sensory properties

Kinds of Nham-Pla Appearance Texture Color Odor Flavor Average
acceptability

1. Striped snake-head fish 3.93%+ 0.96 287+ 125 400%£ 085 3.30%+1.19 313%+125 3.30%+1.10

2. Striped catfish 4202+ 041  367P+090 4.00% 053 3.602+ 0.83  3.80**0.94 3.63% 0.80
3. Niletilapia 3.90%+0.84 4002+0.85 3.90% 093 3.40%+ 091 3.23%+124 3.63* 101
4. Hybrid catfish 347+ 083  367%+090 3.13%+074 3602 0.74  3.93%0.70 3.53%0.64
5. Striped snake-head fish 4.00%+0.76 353v+092 3872083 3.32+ 114 3473+099 3.57%0.90
6. Striped catfish 3.730+070  320%+085 3.40%0+0.83 350+ 112 3.33%+098 3.30%+0.88
7. Niletilapia 2.66°+0.82 3.33°+090 253+0.74 273P+059 280°+086 267°+0.72
8. Hybrid catfish 4002+ 065 3271080 3678+072 3.00%0+1.13 32791080 3.40%:0.74

Means followed by different letter are significantly different (P<0.05)
1-4 Nham-Pla; Using Rock salt
5-8 Nham-Pla; Using Solar salt

CONCLUSIONS fermentation period of 4 days while Nham-Pla

made from striped catfish using rock salt gavethe

Sensory propertiesof uncooked Nham-Pla  highest average acceptability. Sensory evaluation
prepared from striped snake-head fishand striped ~ of cooked Nham-Plaprepared from striped catfish
catfish using rock salt were highest based onthe  and Nile tilapia both using rock salt showed the
criteria of appearance, color and odor at  highest average acceptability. Nham-Pla made



Kasetsart J. (Nat. Sci.) 39 (2) 299

from hybrid catfish using rock salt and Nham-Pla
made from Nile tilapia using solar salt gave the
lowest acceptability. Nham-Plamadefromstriped
snaked-head fish using rock salt had better texure
than using rock salt.
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