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Effect of temperature and storage time on the composition changes of Wolffia arrhiza (Linn) Wimm
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Abstract

Water meal (Wolffia arrhiza (L.) Wimm.) was composed of 24.31% protein, 3.04% fat, 12.68% crude fiber
and 19.97% ash (dry matter). The water meal also contained chlorophyll (30.17 mg/100g), total phenolic content
(21.14 mg/g), antioxidant activity (65.91% inhibition by ABTS method and 70.12% inhibition by DPPH method) and
total dietary fiber (14.87%). The insoluble dietary fiber in water meal was higher than soluble dietary fiber. The
150g water meal was packed in each polyethylene bag and stored at 4, 10°C and room temperature (~28+2°C), to
investigate the change in compositions. It was found that storage temperature and time caused the moisture
content, green value (-a*), total color difference (AE) and total plate count increased (pSO.OS) while the lightness
(L*), yellow value (+b*), chlorophyll content, firmness, total phenolic content, ABTS and DPPH antioxidant activity
decreased (pSO.OS) during storage. Storage temperature and time did not affect the insoluble, soluble, and total
dietary fiber and coliform (p>0.05). The initial microbial load of fresh water meal was 5.54 log CFU/g and
increased to more than 7 log CFU/g after storage at room temperature for adays. However, the water soaking
appearance, dark-green colour and muddy-odor of fresh water meal were noticed on the next day after storage at
room temperature. The fresh water meal stored at 4 and 10°C had the microbial loads over the standard after
storage for 14 and 12 days, respectively. However, the appearance deteriorations were noticed after storage for
10 and 8 days, respectively. Storage temperature at 4 and 10°C significantly affected the chemical composition
changes (pSO.O5) of water meal.
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Table 1 Component of fresh Wolffia arrhiza
Component
Moisture (%) 95.01 L* 48.07
Protein (% dry matter) 24.31 a* -7.55
fat (% dry matter) 3.04 Db* 22.81
carbohydrate (% dry matter) 33.85 firmness (g) 9,741.19
crude fiber (% dry matter) 12.68 Microorganism (log CFU/Q) 5.47
Ash (% dry matter) 19.97  Coliform not detect
Total chlorophyll (mg/100 g DW) 30.17  Total phenolic content (mg/g DW) 21.14
Betacarotene (mg/100g DW) 3.43  Antioxidant activity (ABTS method) (%)  65.91
Riboflavin (mg/100 g DW) 0.40  DPPH method (%) 70.12
% Insoluble dietary fiber 11.05
% Soluble dietary fiber 3.82
% Total dietary fiber 14.87
Table 2 Changes of components of Wolffia arrhiza stored at 4, 10 and 28+2°C
Temperature Storage time (Days)
Components
C) 0 2 4 6 8 10 12 14 16
a d .
contents 4 3017a 23480  2065c  19.13d  1350e  12.80ef 1045 825h  6.82i
(mg/100 g DW.) 10 30.17a 24.00b 18.74d 13.95e 11.80f 11.66f 10.25g 5.84i 3.34j
28 2114a  14.71gh  15.02fg
Total phenoli tent
otal phenolic contents 4 2114a  20.80a  17.38cd 1696d  17.33cd 17.03d  16.44de 15.77ef  14.31h
(mg/g DW.)
10 21.14a 20.89a 19.14b 19.05b 18.79b 18.25bc  17.18d 15.69ef 15.27fg
28 65.91a 30.16i 28.96i
ABTS ) )
Antioxidant tod 4 65.91a 61.34b 39.48de 37.93ef  37.15fg 35.98g 33.36h 30.65i 29.18i
metno
activity 10 65.91a 64.59a 54.48¢c 53.19¢c 41.38d 38.46ef  36.95fg 33.11h 22.56j
(% inhibition) 28 70.12a 39.95f 27.27i
DPPH
4 70.12a 67.64a 50.15d 50.38d 49.31d 50.65d 44 64e 30.87h 23.75]
method
10 7012a  6263b 57.11c  5781c  4631e  38.46f 3460g  30.78h  2555i
28 95.01k 96.43g 96.98a
Moisture content (%) 4 95.01k 96.23] 96.26ij 96.37gh  96.41gh  96.54f 96.69cd  96.78bc  96.84b
10 95.01k 96.32i 96.449g 96.60ef  96.63ef  96.66de 96.74cd  96.86b 97.00a
28 5.54h 5.59h 7.48a
Total plate count
4 5.54h 5.74g 5.88f 6.00f 6.54d 6.74c 6.90b 7.48a 7.48a
(log CFU/g)
10 5.54h 5.88f 5.95f 6.30e 6.60d 6.82bc 7.48a 7.48a 7.48a
28 0.00k 9.56f 17.40ab
Total color difference
A 4 0.00k 245 444 3.92i 5.75h 7.329 11.94e 14.29d 17.07ab
(AE)
10 0.00k 2.70j 4.08i 5.43h 6.20h 12.31e 15.94c 16.57bc  17.71a

The different characters in the same row mean the significant difference (pS0.0S)
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