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Abstract

This study developed new types of porridge products which were RHP (80% rice + 20% hijiki), RSP
(60% rice + 40% scallop), and RHSP (40% rice + 20% hijiki + 40% scallop) (control : RP, 100%
rice) and measured their proximate composition, physicochemical and nutritional quality, and antioxidant
activity. The protein and ash content were highest in RHSP(2.16/0.32), followed by RSP(2.10/0.24) and
RHP(1.08/0.09)(P<0.05). The energy was lowest in RHSP(42.8 kcal), followed by RSP(45.6 kcal),
RHP(46.7 kcal), and RP (66.6 kcal). K, Ca, and Mg content was lowest in RP (6.1/2.4/1.9 mg), followed
by RHP (12.9/7.2/3.2 mg), RSP (26.9/9.3/7.2 mg), and highest in RHSP (34.1/10.9/8.0 mg). Fe was not
detected in RP and RHP, while RSP and RHSP both showed 0.4 mg. Zn content was highest in RSP at
1.0 mg, which was twice the amount in RHSP at 0.5 mg. The salinity and sweetness were 0.47% and
0.50°Brix in RHSP and 0.43% and 0.47°Brix in RP although no significant (P>0.05) difference in salinity
and sweetness found between RHSP and RP. The ABTS and DPPH radical scavenging activity showed
results of 23.86 and 45.60% for RP, 43.06 and 59.51% for RHP, 52.34 and 59.78% for RHSP. Based on
these results, RHSP was considered as a low-calorie, high-mineral, and enhanced antioxidant porridge.
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Rice (1)

| |

Soaking of rice for 6
hr and draining for lhr

Raw scallop (2)

Cooking(100°C, 5 min),
Shucking, washing and
dehydrating

Hijiki (3)
|
Soaking in cold water
for 2 hr and steam it in
100°C water for 5 min

Add rice and 500 mL of water and boil for 5 min

Add an additional 400 mL of water and boil for 5 min

Add scallops (2) and hijiki (3)

Boil while stirring over medium heat (Cook for 15 min)

Rice (40%) +

Rice (80%) +
hijiki (20%)

Rice (100%)
RP RHP

Rice (60%) +
scallop (40%)

hijiki (20%) +
scallop (40%)
RSP RHSP

[Fig. 1] Processing process diagram of the added porridge with added Scallop (A4rgopecten irradians)

and Hijiki (Sargassum fusiforme).
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<Table 1> Proximate composition and energy of the porridge with added scallops (Argopecten irradians)

and hijiki (Sargassum fusiforme)

Proximate composition (g/100g)

porridge Moisture Protein Crude lipid Ash I?y a(ﬁ);; E?lgal /100g)
RP 83.04+0.06°  1.45+0.04° 0.09:£0.02° 0.02+0.01¢ 15.41 66.6
RHP 88.05+0.13°  1.08+0.05°  0.07+0.01°  0.09+0.05° 10.72 46.7
RSP 88.3240.02°  2.10+0.09° 0.1240.03° 0.2440.04° 9.24 45.6
RHSP 88.9240.11°  2.16+0.01° 0.06£0.01° 0.32+0.03? 8.56 42.8

YRP: Control porridge prepared with Rice 100%
RHP: Rice 80%, Hijiki 20%

RSP: Rice 60%, Scallops 40%

RHSP: Rice 40%, Hijiki 20%, Scallops 40%
ICarbohydrate (g/100g) =
YEnergy (kcal/100g) =

100 - (moisture + crude protein + crude lipid + ash).
(protein x 4.27) + (lipid x 9.02) + (carbohydrate x 3.87).

“The data indicates means with standard deviations (three samples/treatment) Within the same column, means
with different letters a-d differ significantly (P<0.05) by Duncan’s multiple range test
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<Table 2> Macromineral (Ca, K, Mg and Na) and micromineral (Fe and Zn) contents of the porridge
with added scallops (4Argopecten irradians) and hijiki (Sargassum fusiforme)

Mineral Porridge
(mg/100 g) RP RHP RSP RHSP

Ca 24 7.2 9.3 10.9
Macro K 6.1 12.9 26.9 34.1
mineral Mg 1.9 32 7.2 8.0

Na 54 5.8 25.9 32.0
Micro Fe ND ND 04 0.4
mineral Zn 0.2 0.2 1.0 0.5

YRP: Control porridge prepared with Rice 100%
RHP: Rice 80%, Hijiki 20%

RSP: Rice 60%, Scallops 40%

RHSP: Rice 40%, Hijiki 20%, Scallops 40%

DThe different letters on the data in the row column indicate a significant difference at P<0.03

IND: Not detected.
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e FAHE A7 60% RHSP(0.50°Brix), 2
100% RP(0.47°Brix)Z LFEREA|BF &9 A Qlx}o]
= 2AAdthp>0.05). 2t 7wl 40% H7)
RSP (0.40°Brix), % 20% 37} RHP(0.27°Brix)=
TR 2ol 7E QLA TH(p<0.05).

<Table 3> The Salinity evaluation and °Brix of the porridge with added scallops (4rgopecten irradians) and

hijiki (Sargassum fusiforme)

porridge Salinity (%) °Brix
RP 0.43+0.06 0.47+0.06™
RHP 0.300.00° 0.2740.06°
RSP 0.37+0.06™ 0.40+0.00°
RHSP 0.47+0.06" 0.50+0.00°

YRP: Control porridge prepared with Rice 100%
RHP: Rice 80%, Hijiki 20%

RSP: Rice 60%, Scallops 40%

RHSP:Rice 40%, Hijiki 20%, Scallops 40%

JThe data indicates means with standard deviations (three samples/treatment) Within the same column, means
with different letters a-c for salinity and °Brix differ significantly (P<0.05) by Duncan’s multiple range test
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ABTS free radical scavenging activity (25)

[Fig 2] ABTS free radical scavenging activity in
the  porridge with  added  scallops
(Argopecten irradians) and hijiki
(Sargassum fusiforme).

RP: Control porridge prepared with Rice 100%
RHP: Rice 80%, Hijiki 20%

RSP: Rice 60%, Scallops 40%

RHSP: Rice 40%, Hijiki 20%, Scallops 40%
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