
Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=ljfp20

International Journal of Food Properties

ISSN: 1094-2912 (Print) 1532-2386 (Online) Journal homepage: https://www.tandfonline.com/loi/ljfp20

Quality characteristics of fermented sour fish cake
(Nham‐Pla)

M. Sangjindavong , P. Chuapoehuk & N. Raksakulthai

To cite this article: M. Sangjindavong , P. Chuapoehuk & N. Raksakulthai (2000) Quality
characteristics of fermented sour fish cake (Nham‐Pla), International Journal of Food Properties,
3:3, 399-406, DOI: 10.1080/10942910009524644

To link to this article:  https://doi.org/10.1080/10942910009524644

Copyright Taylor and Francis Group, LLC

Published online: 02 Sep 2009.

Submit your article to this journal 

Article views: 444

View related articles 

https://www.tandfonline.com/action/journalInformation?journalCode=ljfp20
https://www.tandfonline.com/loi/ljfp20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/10942910009524644
https://doi.org/10.1080/10942910009524644
https://www.tandfonline.com/action/authorSubmission?journalCode=ljfp20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=ljfp20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/10942910009524644
https://www.tandfonline.com/doi/mlt/10.1080/10942910009524644


INTERNATIONAL JOURNAL OF FOOD PROPERTIES, 3(3), 399-406 (2000)

QUALITY CHARACTERISTICS OF FERMENTED SOUR FISH CAKE
(NHAM-PLA)

M. Sangjindavong*, P. Chuapoehuk, and N. Raksakulthai

Department of Fishery Products, Faculty of Fisheries
Kasetsart University, Bangkok 10900, Thailand

*Corresponding author (Tel: +66-2-9428644-5, Fax: +66-2-9428363, and
E-mail: ffismns@nontri.ku.ac.th)

ABSTRACT

Nham-Pla (fermented sour fish cakes) were made from four kinds of fish, namely,
striped catfish and nile tilapia from the fresh water fish and threadfin bream and
barracuda from the marine fish. Sensory evaluation tests showed that Nham-Pla made
from the fresh water fish have a higher acceptability score; and score differences
between catfish and nile tilapia are insignificant. However, score differences between
threadfin bream and barracuda are noticeably large. Chemical analysis and
Microbiological analysis have also been performed. Results indicated that the range
of pH readings among a variety of samples varied from 4.50 to 5.80, lactic acid
contents varied from 0.49 to 1.13% (w/w), moisture contents varied from 75.7 to
80.1% (w/w), protein contents varied from 14.08 to 14.92% (vv/w), fat content varied
from 0.49 to 1.95% (w/w) and salt contents varied from 1.61 to 1.97% (w/w). Among
the forty bacterial isolates identified, twenty three were identified as Leuconostoc
mesenteroides, six as Lactobacillus plantarum, three as Pediococcus damnosus, three
as Lactobacillus Ieichmanii, two as Lactobacillus delbmekii, two as Lactobacillus
brevis and one as Lactobacillus acidophilus.

INTRODUCTION

Fermented fish products are well known among people in the South East Asia
countries such as: Thailand, Malaysia, Vietnam, Indonesia, Cambodia and Laos.
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Fermented fish products are also popular in Scandinavian countries (Norway, Sweden,
Denmark, and Finland) as well as in Japan, and Korea.

Fresh water fish, marine fish, as well as other aquatic animals such as squid
could be used in the processing of fermented fish products. Sangjindavong et. al.
(1989) reported that Pla-Muk Som, Pla-Muk Chom and Pla-Muk Som-Fug could be
processed from low quality squid.

Fish products such as Pla-Ra, Pla-Chao and Pla-Chom are very popular in
Northern Thailand. Fish sauce and fish paste are constantly being consumed in every
home. Therefore, the main purpose of this research is to investigate ways of fish
products consumption. The nutritive value of Nham-Pla is no less than Nham-Moo
(fermented sour pork cake) but it has a low fat content and high digestibility. From
the health standpoint, it is more suitable for human consumption.
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 reaction: the first step involves enzymes from fish
muscle and the second step mainly adds carbohydrate or microbial to start the final
reaction. Pla-Ra and Pickled fish are samples of this group. 3) Non-traditional
products: acid such as hydrochorice acid (HC1) is added in the processing of fish
sauce products. Owens and Mendoza (1985) divided fermented fish products in two
main categories.

1. Products primarily involving enzymic hydrolysis. In this group the conditions of
processing in each product are related to differences in percent of salt added to the
products and the temperature during processing.

2. Products preserved by microbial fermentation with added carbohydrates and low
salt. Nham-Pla should be categorized in this group. Traditional fermented herring
without added carbohydrates are categorized in this group too.

Cooks et al. (1993) categorized fermented products in two main groups.

1. High-salt content products in which water activity is very low.
2. Low-salt content products to which fermentable carbohydrates are added,

therefore Nham-Pla should be categorized in this group.

The objective of this study was to assess the quality characteristics of fermented sour
fish cake from four varieties offish.

MATERIALS AND METHODS

Raw materials both from the fresh water fish and marine fish were selected for this
study. Completely Randomized Design (CRD) method with four treatments was
adopted for this research. Four kilograms of each fish were bought from the market,
cleaned, gutted and filleted, followed by grinding for 10 minutes using Kitchen Aid.
Small amount of salt, up to 40 grams, was added to 1200 gms offish minced during
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Table 1. Ingredients used in Nham-Pla processing

Ingredients
Fish minced
Pork skin, sliced
Rice, boiled
Carrot, sliced
Garlic, minced
Salt
Chilli

Total weight
1,200 gms

600 gms
120 gms
200 gms
200 gms
40 gms

10-20 gms

the grinding process. All other ingredients (Table 1) were added after grinding and
then the samples, which weigh 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 2 days. The samples were then kept at low temperature
(4°C-8°C) for a further period of 5 days and 12 days respectively. Sensory evaluation,
chemical analysis and microbiological tests were conducted at fermentation period of
2 days, 7 days and 14 days intervals.

Quality Examination

Sensory Evaluation

A sensory panel consisted of 10 persons from the departmnet of Fishery Products was
established. Hedonic scale ranged from 1 to 9 was used to indicate the degree of
acceptability of each sample (1 = most unacceptable, 9 = most acceptable). The
evaluation criteria was mainly focussed on appearance, color, odor, flavor and texture
(Watt et al., 1989). Statistical analyses 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 values of pH was measured from 1:10 diluted samples (Metrohm 744 pH meter).
Lactic acid, expressed as total acid, was examined from titrating diluted samples with
0.1 N standard NaOH, using phenolphthaline as pH indicator and calculating the lactic
acid concentration using the equation % lactic acid = (ml alkali x normality alkali x
9)1 weight of samples in grams (Frazier et al., 1968). NaCl content was determined
according to Volhard (AOAC 1990). Protein, fat and moisture content were
determined according to AOAC (1984).
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Table 2. Chemical composition of Nham-Pla fermented for 2 day at the ambient
temperature (28°C-30°C)

Kinds of Nham-Pla

Nemipterus sp.
(treadfin bream)
Sphyraena obstusata
(barracuda)
Oreochromis nilotica
(nile tilapia)
Pangasius
hypophthalmus
(striped catfish)

Protein
(percent)

14.08

14.59

14.92

14.79

Moisture
(percent)

78.8

80.1

78.8

75.7

Fat
(percent)

0.51

0.49

0.38

1.95

NaCl
(percent)

1.68

1.97

1.69

1.61

Table 3. Total lactic acid content in Nham-Pla

Kinds of
Nham-Pla

Threadfin
bream
Barracuda
Nile tilapia
Striped
catfish

Total lactic acid content (percent)
fermentation at the

ambient temp.
(28°C-30°C)for2

days

0.72

0.49
0.84
0.86

fermentation time 7
days

(ambient temp. 2 days
+

4°C-8°C 5 days)
0.78

0.62
1.13
0.82

fermentation time
14 days

(ambient temp. 2
days +

4°C-8°C 12 days)
0.94

0.72
1.13
0.97

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). Plates were
incubated at 35-37°C for 3 days (TVC count) and incubated at 25°C for 3 days (lactic
acid bacteria counted). Forty strains of lactic acid bacteria were identified according
to Sharpe et al. (1966). Proximate composition of Nham-Pla are shown in Table 2.
Lactic acid content and pH are shown in Table 3 and Table 4 . Sensory evalution is
shown in Table 5 and microbiological studied is shown in Table 6.
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Table 4. pH in Nham-Pla
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Kinds of
Nham-Pla

Threadfin
bream
Barracuda
Niletilapia
Striped catfish

PH
fermentation at the

ambient temp.
(28°C-30°C) for

2 days

5.80

5.48
4.88
4.83

fermentation time 7
days

(ambient temp. 2 days
+

4°C-8°C 5 days)
5.33

5.32
4.53
4.64

fermentation time 14
days

(ambient temp. 2 days
+

4°C-8°C 12 days)
4.89

5.10
4.53
4.50

Table 5. Sensory evaluation of Nham-Pla at different fermentation times 2,7,14 days

Sens-
ory

Proper
-ties

Color
Odor

Flavor
Textu-
re

Aver-
age

Nile tilapia

2
days
7.10"
7.30"

6.30"
6.50"

6.55"

7
days
6.50"
6.40"

5.75"
5.90"

6.05"

14
days
6.50'
6.20'

6.10'
6.10'

5.85'

Striped catfish

2
days
6.90'
6.80'

b

7.20"
7.50"

6.90'

7
days
7.00"
6.60'

6.60"
6.60'

6.80"

14
days
7.30'
6.10'

6.50'
5.90'

6.40"

Threadfin bream

2
days
7.20'
6.10'

4.80"
5.40"

5.35"

7
days
4.90b

4.80°

4.00"
4.50"

4.35"

14
days
6.05"
4.75"

4.20"
4.30"

4.50"

Barracuda

2
days
5.90'
4.95'

3.80"
3.50c

4.10c

7
days
5.40"
5.10"

4.30"
4.60"

4.60"

14
days
5.10'
3.70°

3.80"
3.90"

4.10"

Means followed by different letter are significantly different (P<0.005)

RESULTS

Chemical Analysis

Proximate composition of Nham-Pla are shown in Table 2. Lactic acid content and
pH are shown in Table 3 and Table 4. Sensory evaluation is shown in Table 5.

Microbiological Analysis

Microbiological studied is shown in Table 6
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Table 6. Microbiological test of Nham-Pla fermentated for 2 days, 7 days and 14
days

Kinds of
Nham-Pla

Threadfin
bream
Barracuda
Nile tilapia
Striped catfish

Total Viable Count
(CFU/ml)

2 days
5.9xlO7

8.2xlO7

8.3xlO7

5.8xlO7

7 days
6.8xl.O7

6.2xlO7

8.3xl07

7.6xlO7

14 days
5.3xlO7

4.8xlO7

10.4xl07

8.6xlO7

Lactic acid bacteria
(CFU/ml)

2 days
8.2xlO7

7.6xlO7

9.8xl07

8.8xlO7

7 days
10.6xlO7

7.4x107

19.2xlO7

10.5xl07

14 days
5.1xlO7

5.8xl07

12.5xlO7

9.6xlO7

Raw material
i

Filleting
I

Addition of salt while grinding for 10-15 minutes
I

Addition of other ingredients and mixed of
I

Nham-Pla
1

Filling in plastic tubes (size 6"x9") about 130-150 gms each
i

Fermentation

i ' ; i
at ambient temperature (28°C-30°C) at low temperature (4°C-8°C)
for 2 days for 5 days, 12 days

Analysis *

Figure 1. Flow diagram of Nham-Pla

DISCUSSION

Sensory properties of Nham-Pla from nile tilapia and striped catfish were not
significantly different (P>0.05) at all fermentation times (2 days, 7 days and 14 days)
Nham-Pla prepared from threadfin bream was only accepted based on the criteria
color and odor at fermentation period of 2 days. The appearances of fermented
threadfin bream at fermentation period of 7 days and 14 days were not acceptable.

Lactic acid content and pH in Nham-Pla from fresh water fish were higher
than in Nham-Pla made from marine fish (Tables 3 and 4). Saisithi et. al. (1986)
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reported that lactic acid contents in Som-Fug (Fermented sour fish cake) brought from
Lop Buri, Chiang Mai and Bangkok varied between 1.95-3.65% (wet basis).
Yamprayoon et. al. (1998) reported that Som-Fug prepared from fresh water fish was
most acceptable and its lactic acid content varies from 2.2-2.5% (wet basis)

Forty isolates of lactic acid bacteria were identified: twenty three strains as:
Leuconostoc mesenteroides, six strains as Lactobacillus plantarum, three strains as
Lactobacillus leichmannii, three strains as Pediococcus damnosus two strains as
Lactobacillus brevis two strains as Lactobacillus delbrueckii, and one strain as
Lactobacillus acidophilus. Manguin and Novel (1994) reported that lactic acid
bacteria were identified among various samples of seafood: fresh pollock, brine
shrimp, gravad fish, vacuum-packed seafood (surimi, smoked tuna, salted cod) and
fish stored under 100% O2 at 5°C (smoked tuna, fresh and salted cod, salmon).
Eighty-six isolates were obtained and grouped as follows: Fifty four isolates
belonging to the genus Lactobacillus spp of which are four Lactobacillus plantarum;
eight isolates to Leuconoostoc; 16 isolates to the genus Carnobacterium; One isolate
was a facultative heterofermentative Lactobacillus. Three other isolates were not
identified.

CONCLUSIONS

Nham-Pla made from marine fish (threadfin bream and barracuda) have a strong fishy
and their firmness and springiness were less. Most people prefer fermented nile
tilapia or fermented striped catfish for its sour taste, so Nham-Pla from fresh water
fish have a higher acceptability.
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