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ABSTRACT

This study was undertaken to evaluate the change of major nutrient components in boiled
broth of anchovy, fish paste, sea tangle, and radish subjected to the boiling processing. The crude
protein, fat, ash, and carbohydrates in anchovy boiled broth were 0.1%, 0.04%, 0.1%, and 0%
respectively as against 0.04%, 0.1%, 0.2%, and 0.4% in fish paste boiled broth. The protein
content in the anchovy boiled broth, the fat and carbohydrate in the fish paste boiled broth, and
the ash in the sea tangle boiled broth were high. Major components of the minerals were sodium
plus potassium and the boiled broth in anchovy and fish paste had the contents of 19.41 plus
16.19 and 76.77 plus 10.41 mg, respectively. Especially, the potassium in boiled broth of the
sea tangle was shown the highest content of 85.94 mg. The Vitamin B; content in all broth
samples were below 0.01 mg per 100 g edible portion. In the case of the B, content, the anchovy
boiled broth had 0.03 mg per 100 g edible portion. On the other hand, the niacin content of
the boiled broth on a wet weight basis was detected at an average 0.1 mg. Vit. A, C, tocopherol,
and cholesterol was not detected in the boiled broth of any of the subjects. As a result of applying
the data of boiled broth in the fish paste soup instead of anchovy and sea tangle which are
non-edible, the calcium, dietary fiber, and vitamin A were shown to have a difference of less
than 50%.
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Table 1. Retinol and tocopherol content analysis
condition by GC

Retinol Tocopherol
Column LiChroCART®250-4 LiChrosper™
DIOL 100(5 1 m)
Fluorescence detector

Detector (Ex A=326 nm, (ExA=290 nm,

Em A=470 nm) Em A =320 nm)
Flow rate 1 mL/min
Injection volume 20 uL

Hexane : iso-propanol

Mobile phase
95 : 5(v/v) 98.9 : 1.1(v/v)
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Table 2. Processing factor(%) by volume of boiled broth of foods by time"

. Sample weight Uncooking Cooking Processing
Boiled broths )
(%) volume(mL) volume(mL) factor(%)
Anchovy 22 (1.1) 2,000 1,490 74.5
Fish paste, Prepared products 258 (12.9) 2,000 1,435 71.8
Sea tangle 16 ( 0.8) 2,000 1,495 74.8
Radish 186 ( 9.3) 2,000 1,595 79.8

"Not to be repeated.
YSample ratio(%) is the ratio of weight of sample to the weight of water.

Table 3. Changes in the proximate composition of 4 kinds of food during the boailing processing“)

Nutrient contents (per 100g edible portion)

Nutrition

composition Anchovy Fish paste Sea tangle Radish
Raw Boiled broth Raw Boiled broth Raw Boiled broth Raw Boiled broth
Energy(kcal)” 253.2+0.8"  0.74#0.5" 191.941.7° 2.7#0.3° 223.9+04° 1.1+02"  21.5+04°  0.6:0.6'
Moisture(g) ~ 33.940.2°  99.8+0.0°  55.940.5° 99.3+0.0°  8.6+0.0°  99.4+0.0 94.0+0.1°  99.8+0.0°
Protein(g) 527401 0.120.0°  11.9+0.1° ) 9.740.1°  0.1£0.0°  0.7+0.0° tr
Fat(g) 2.3+0.0° ! 3.740.0°  0.1£0.0°  1.0+0.0° ! o trf
Ash(g) 8.8+02°  0.120.0  2.4+0.0°  02+0.0°  26.9+0.1*  03+0.0°  0.3+0.0" trf
CHO(g)? 23+03%  0.0£0.0° 26.130.6°  0.4+0.1°  53.8+02"  03+0.0°  5.040.1°  0.3%0.1°

YEnergy conversion factors by FAO/WHO used for calculating energy value of

- Anchovy and fish paste : protein(4.22), fat(9.41) and carbohydrate(4.11)

- Sea tangle : protein(2.44), fat(8.37), and carbohydrate(3.57)

- Radish : protein(2.78), fat(8.37) and carbohydrate(3.84)

2)Carbohydrate(CHO) = 100 - (Moisture + Protein + Fat + Ash).

YResults are expressed as Mean = SD

“Values with all common superscripts in the same column are not significantly different(p<0.05).
It is expressed as ‘tr’ at a level below 0.1 mg.
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Table 4. Changes in mineral contents of 4 kinds of food during the boiling processingm

Mineral contents(mg) per 100 g edible portion

Samples Ca P Fe Zn Mg Na” K"
Anchovy Raw 1335.7483.0° 1378.5£121.6° 6.8+0.5" 7.7£0.3" 203.1+ 7.0° 669.0¢2.7b. 1175.6= 27.2°
boiled broth 3.4+ 0.2° 42+ 0.12° 0.1£0.0" 04+0.1° 1.1+ 0.1°  19.4+03" 162+ 0.6°
Fish paste Raw 552+ 1.9° 92,6+ 2.1:1 0.9i0.1: 0.6¢0.0: 7.1+ 0.9° 708.611.0: 1144+ 2.1°
boiled broth 34+ 03° 1.0+ 0.1° 0.3+0.0% 0.120.1 1.5+ 0.0° 76.8+12° 104+ 12°
Sea tangle Raw 330.0+ 2.0° 2053+ 5.6° 2.5+0.1° 0.5+0.0™ 585.5+22.6" 598.1+3.9° 8025.5+215.8"
boiled broth 23+ 0.2° 26+ 0.19 o™ 0.0£0.0° 22+ 0.1° 312+1.1° 859+ 3.7°
Radish Raw 224+ 04° 119+ 02% 04+0.0 0.1£0.0° 11.8+ 0.1°  9.7+0.4% 1485+ 3.°
boiled broth 3.4+ 0.1° 2.7+ 0.0° 03£0.0% 0.0£0.0% 1.6+ 0.1° 3.1403" 59+ 1.0°

YResults are expressed as Mean + SD

?Values with all common superscripts in the same column are not significantly different(p<0.05).

It is expressed as ‘tr’ at a level below 0.1 mg.

“Na and K contents were analyzed by Atomic Absorption Spectrophotometer(AAS).
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Table 5. Changes in soluble vitamin contents of 4 kinds of food during the boiling processingm

Vitamin value per 100g edible portion

Samples A(ng) Bi(mg) By(mg) Bs(mg) C(mg)

Retinol Thiamin Riboflavin Niacin Ascorbic acid

Raw 3.840.1° 1.8+0.0™ 0.7+£0.1™ 3.340.1° tr°
Anchovy boiled broth 0.0+0.0° r” tr 0.1£0.1° 0.0+ 0.0°
, Raw 0.0£0.0 tr tr 0.9+0.0° 1.0+ 0.1°
Fish paste boiled broth 0.0+0.0° tr 0.0+0.0 tr 0.0+ 0.0°
Raw 0.0+0.0° 0.1£0.0 0.420.0 0.6+0.0° 55.7+14.2°
Sea tangle boiled broth 0.0+0.0° tr 0.0+0.0 0.140.1° 0.0+ 0.0°
) Raw 0.0+0.0° 0.1£0.0 tr 0.240.0° 2.1+ 12°
Radish boiled broth 0.0+0.0° tr 0.0+0.0 0.140.1° 0.0+ 0.0°

DResults are expressed as Mean £ SD

?Values with all common superscripts in the same column are not significantly different(p<0.05).

It is present at a level below 0.1 mg, the level of ascorbic acid is expressed as ‘tr’.
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et al. 1979). ©l¢} 22 W3l= Cho(1984)° W=
A Az A= T sl S zHEC] &
YA EAE sk ATt 7khel ol
ABAS EE 3
T EE FoEE 4% f2H AR By

sk 3l

Fe A

geb AR F FHE FdzHE, w20
£ 5 A4 JEe ool ey o o

VAT 585 Az A A §EHA LAY
nekeke] HEHE

6. olF=2l 12! 15 MFE2ol| chst =2=
HIO[E X& 0fA
201230l HEE AFJAL 18l 13 HHEZF A
S (National Academy of Agricultural Science 2012a)
oA A& 250 mL Bl slFste HAIF (o]
5360 g 240 g T 50 g 7 22g EA
AHaF) 14 g, F315F 1.3 g, THAvkElEA) 09
ks 03 g, &% 03 95 7HA e A A5

Table 6. Changes in fat-soluble contents of 3 kinds of food during the boiling processing?

Fat-soluble contents value per 100g edible portion

Samples Cholesterol Tocopherols (mg)
(mg) a-T A-T y-T 0-T

Raw 190.0+7.9° 0.2+0.0° 0.0+0.0° 0.0£0.0° 0.0£0.0°

Anchovy . . 4 b Y Y
boiled broth 0.00.0 0.0+0.0 0.0+0.0 0.0£0.0 0.0£0.0

) Raw 40.6+0.5" 0.3+0.0° 0.120.0° 1.5+0.2° 0.7+0.1°
Fish paste . . 4 b Y Y
boiled broth 0.00.0 0.0+0.0 0.0+0.0 0.0£0.0 0.0£0.0

Raw 0.00.0° 1.3+0.1° 0.0+0.0° 0.120.0° 0.0£0.0°

Sea tangle . . 4 b Y Y
boiled broth 0.00.0 0.0+0.0 0.0+0.0 0.0£0.0 0.0£0.0

DResults are expressed as Mean + SD

“Values with all common superscripts in the same column are not significantly different (p<0.03).
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Fig. 1. Comparison of relative nutritional value(%) between raw material and boiled broth (anchovy, sea tangle)

of the fish paste soup in our study.
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