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5. Abstract

The aim of this research was to investigate the quality and quantity losses of cassava
starch supply chain after harvest. The experiment was conducted at Postharvest and Processing
Research and Development Office during the year of 2016-2018. In 2017, fresh cassava root was
harvested and stored for six days to determine the quality and quantity loss of cassava starch
after harvest. Starch was extracted from the stored cassava to determine the weight and starch
loss every 3 days after storage. The results showed that weight and starch loss of cassava root
after 3 days of storage were 5.35% and 3.58% respectively. While, texture of cassava root was
changed to brown color after 6 days of storage that could not be processed to starch. During
the storage period cassava starch quality was also determined in 2017. For this purpose, starch
of cassava root harvested at day 3 were stored for 12 months at room temperature and 10 °C.
Starch was analyzed after every 2 months of storage for chemical quality. The results showed
that moisture content was increased up to 14%. Starch could be stored for 6 months at 10 °C
with good quality, however lightness decreased 68.70 and 68.45 in starch of cassava root
harvested at day 3, respectively. At room temperature, max viscosity was decreased in starch
stored for 2-4 months while lightness was decreased in starch stored for 6 months. In 2018,

fresh cassava root was harvested and stored for five days. Starch was extracted from the stored



cassava at day, 2, 3, 4 and 5 days after harvesting. The starch produced was analyzed for
physical and chemical qualities to check the effect of delayed processing on the quality and
quantity of the starch. The results showed that percentage of weight loss were 3.44%, 6.31%,
8.26% and 8.91% at day 2, 3, 4 and 5 respectively. Starch loss were 2.45%, 6.60%, 10.88% and
11.28% of cassava root at day 2, 3, 4 and 5 respectively. Delay processing of cassava root
increased weight and starch loss including reduced starch quality such as protein, oil, lightness
and max viscosity value. Similar with 2017, in 2018 during the storage period cassava starch
quality was also determined. For this purpose cassava starch from cassava root harvested at day
2,3, 4 and 5 were stored for 6 month at room temperature and 10 °C. Starch was analyzed after
every 2 months of storage for chemical quality. The results showed that moisture content was
increase up to 13%. Starch could be sorted for 6 months with good quality at 10°C. However, at
room temperature, max viscosity was decreased with storage months. In current study, cassava
chips produced and stored at factory and laboratory were examined for quality loss for 12
months storage period at room temperature. The results showed that cassava chips both form
factory and laboratory could be stored for 12 month at room temperature without deteriorating

the quality.

Key words: cassava root, cassava starch, quality loss
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neeicly 4-5 Sundenisiuies esffudusnduldswdude (Figure 2) fasnnisiinddiivie
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ANAYMED 362.75 BU 315.00BU 307.25BU 313.00BU way 333.25BU miudinu(Table 5) Tuvazuwdah
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Table 1 The percentage of weight loss and starch loss of fresh cassava root 3 days after

harvesting at factory and laboratory in the year of 2017.

Qualities Factory Laboratory
Weight loss (%) * 5.35
Starch loss (%) 2.90 3.58

*No data

Figure 1 The characteristics of fresh cassava root at harvest (0 day) (A), 3 days (B) and 6 days (C)
after harvesting in the year of 2017.
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Figure 2 The characteristics of fresh cassava root at harvest (0 day) (A), 2 days (B) 3 days (C) 4
days (D) and 5 days (E) after harvesting in the year of 2018.
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Figure3 The percentage of weight loss and starch loss of fresh cassava root at different day

Figure 4 Dried cassava chips from factory (A) and laboratory (B).

Table2 The component of chemical compositions of cassava starch from fresh cassava root at

harvested day and stored for 2 3 4 and 5 days after harvesting.

Day after  Moisture Protein Oil Ash  Fiber Amylose Max Sucrose  Glucose L*
harvesting (%) (%) (%) (%) (%) (%) viscosity (%) (%)

(BU)
DO 7.98 a 0.18 a 0.03a 0.06 0.54 37.90 399.25 a 1.12 1.40 71.61 a
D2 1081 c 0.18a 0.02b 0.05 0.45 37.33 360.00 b 1.11 1.40 71.28 ab
D3 9.14b 0.13b 0.02b 0.06 0.44 36.44 357.00 b 1.11 1.36 71.14 ac
D4 966b  0.13b  002b 0.06 0.44 36.27 345.00 b 1.01 1.34 70.89 cd
D5 9.53 b 0.13b 0.02b 0.06 0.41 36.13 344.00 b 1.06 1.21 70.75 d
cv (%) 6.90 9.00 2620 29.70 2150 3.30 3.00 4.50 12.80 0.30

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table3 The component of chemical compositions of cassava starch from fresh root 0 day
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and 3 days after harvesting stored at room temperature for 12 months

Storage Moisture Protein Oil Ash Fiber
time (%) (%) (%) (%) (%)
(Month) 0 day 3days Oday 3days O0day 3 days 0 day 3days 0 days 3 days
0 1149 cd 1097e 028a 0.25a 0.023 0.027 0.26 0.26 0.28 0.28
2 11.30d 1051 f 028a 025a 0.025 0.025 0.23 0.23 0.30 0.24
q 1241 b 1183c 027a 0.27a 0.025 0.027 0.33 0.33 0.22 0.27
6 11.67 c 11.30d 028a 0.28a 0.025 0.028 0.25 0.25 0.26 0.23
8 1151 cd 1150d 0.28a 0.27a 0.025 0.024 0.28 0.28 0.29 0.24
10 13.27 a 1279b 026a 025a 0.023 0.022 0.25 0.25 0.27 0.28
12 13.36 a 13.25a 022b 021b 0.023 0.024 0.20 0.20 0.23 0.23
cv(b) = 1.70 cv(b) = 9.10 cv(b) =22.80 cv(b) = 25.30 cv(b) = 19.30
Max viscosity Sucrose Glucose Amylose Lightness
(BU) (%) (%) (%) (L*)
0 487.75a 509.25a 1.12b 113bc 1.23c 1.23 ¢ 35.63 a 3538ab 94.10a 94.38a
2 45950b 48325b 122a 129a 1.30 b 1.33ab  3252b  3277c 94.25a 94.07 a
4 396.25c 470.00b 1.11b 1.12bc 129bc 127bc 36.10a 37.28 a 9456 a 94.40 a
6 34950d 452.00c 112b 1.17b 135ab  1.34a 35.14 a 3543ab 6835b 68.30b
8 349.50d 386.25e 1.15b 1.10c 1.39 a 1.38 a 34.56 a 3436 bc 6787b 67.37hb
10 32350e 41775d 1.09b 1.09c 1.29bc 1.34a 3d.36ab  33.68bc 68.04b 60.24 c
12 330.75e 36725f 1.10b 1.13bc 136ab 135a 3d4dab  3311c 67.32b 67.17b
cvib) = 2.6% cv(b) =3.30 cv(b) =3.30 cv(b) =3.70 cv(b) =5.10

cv(a) = insufficient error df

column, means followed by a common letter are not significantly different at the 5% level by DMRT

Ina

Table 4 The component of chemical compositions of cassava starch from fresh root 0 day and

3 days after harvesting stored at 10 °C for 12 months

Storage Moisture Protein Qil Ash Fiber
time (%) (%) (%) (%) (%)
(Month) 0 day 3days Oday 3days O0day 3 days 0 day 3days 0 days 3 days
0 1149cd 1143c 028a 0.28ab 0.023 0.027 0.25 0.26 0.27 0.26

2 1081e 1064d 027a 0.27ab 0.021 0.023 0.23 0.25 0.28 0.27

4 1252b  1200b 027a 0.27ab 0.026 0.023 0.28 0.28 0.25 0.24

6 11.32.d 1052d 030a 029a 0.029 0.027 0.25 0.25 0.27 0.24

8 11.83 ¢ 1083d 028a 025bc 0.022 0.024 0.25 0.27 0.25 0.24
10 12.97 a 1221b 028a 028ab 0.021 0.024 0.24 0.25 0.26 0.27

12
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13.25a 12.60 a
cv(b) =2.0

Max viscosity

(BU)
487.75a 509.25 a
493.25a 499.75 a
484.75a 505.50 a
490.75a 507.00 a
411.00b 417.75b
404.75b 42625 b
40750 b 42675 b

cv(b) =1.7

021b 022c
cvib) =9.40
Sucrose
(%)
1.12b 113 bc
1.17b  1.19ab
1.16 b 1.12 bc
131a 123a
1.16 b 1.11 bc
1.09b 1.16 abc
111b 110c
cv(b) =4.4

0.025 0.020 0.24 0.25
cv(b) =26.50 cv(b) =14.60
Glucose Amylose
(%) (%)
1.23bc 123 35.63ab  35.38 bc
1.32bc  1.28 33.64 bc  33.39 cd
1.3 bc  1.29 36.73 a 37.95a
1.71a 1.35 35.63ab  36.25ab
1.19 ¢ 1.38 33.45bc  33.67 cd
1.37 b 1.37 33.25 ¢ 32.00d
1.37b 131 a 3390 bc  35.79b
cv(b) =7.3 cv(b) =4.0

0.25 0.26
cv(b) =10.0

Lightness
(L*)

94.10 c 94.38 ab
94.48b 94.27b
94.73a 9450 a
68.70d 68.45c
67.87f 67.34e
68.16 e 67.97d
6743¢ 67.17e

cv(b) =0.2

cv(a) = insufficient error df

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

Table 5 The Moisture content, Max viscosity and Lightness (L*) of cassava starch from fresh

cassava root at different days of storage and stored at room temperature for 6 months

Storage Day after harvesting (D) M-Mean
time
(Month) 0 2 3 4 5
Moisture 0 8.07cC 10.22b A 9.10bB 951cB 9.56 b B 9.41
(%) 2 9.94bC 12.02a A 11.07a B 11.64 b AB 12.04 a A 11.34
4 11.12a8B 12.02a A 11.83a A 1252 a A 12.57 a A 12.01
6 1121 bA 1189aAB 1147 aAB 11.82ab AB  1202aA 11.68
D-Mean 10.08 11.68 10.87 11.37 11.55 11.11
av(@)=7.4% cv(b)=2.10%
Max 0 399.25a A 34450aB 35950aB 340.50 a B 358.00aB  360.35
Viscosity 2 373.50b A 333.75ab B 34450a AB 32450b B 330.75b B 341.40
(BU) 4 396.25a A  32025bB  31350bB 309.25bB 31275b B 330.40
6 362.75b A 31500bB 307.25bB  313.00b B 333.25bB 326.25
D-Mean 382.94 328.76 331.19 321.81 333.69 339.60
cv(@)=8.3%  cv(b)=4.60%
Lightness 0 71.61 71.29 71.13 70.69 70.83 71.11b
(L*) 2 66.22 65.91 66.10 65.55 65.57 65.87 ¢
4 72.26 71.99 71.87 71.47 71.53 71.82 a
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6 72.15 71.58 71.90 71.55 71.65 71.77 a
D-Mean 70.56 A 70.19 B 70.25 B 69.81 C 69.89 C 70.14
ov(@)=0.5% cv(b)=0.3%

In a column, means followed by the same common letter are not significantly different at the 5% level by DMRT

In a row, means followed by the same capital letter are not significantly different at the 5% level by DMRT

Table 6 The Moisture content, Max viscosity and Lightness (L*) of cassava starch from fresh

cassava root at different days of storage and stored at 10 °C for 6 months

Storage Day after harvesting (D) M-Mean
time
(Month) 0 2 3 4 5
Moisture 0 8.22bC 1097 a A 9.18b B 9.82b B 951b8B 9.54
(%) 2 9.23aC 12.04 a A 10.25a B 10.76 a B 10.77aB 10.61
4 9.58aC 1213 a A 10.52a B 11.51a A 1134 a A 11.02
6 9.50a8B 11.55ab A 10.09 a B 1096 a A 11.25a A 10.67
D-Mean 9.13 11.67 10.01 10.76 10.72 10.46
ov(@)=9.60%  cv(b) =1.90%
Max 0 387.50 344.00 360.50 349.50 356.00 359.00 b
Viscosity 2 399.75 353.00 371.75 353.50 359.75 367.55 a
(BU) 4 400.25 330.00 363.75 343.00 352.75 35795 b
6 390.25 344.25 362.50 350.00 355.25 360.45ab
D-Mean 394.44 A 342.81 C 364.63 B 349.00 BC 35594 BC  361.36
ov(@)=7.40%  cv(b) =3.20%
Lightness 0 71.68 71.13 71.16 70.80 70.95 71.14 b
(L*) 2 66.17 65.95 66.02 65.64 65.58 65.87 ¢
q 72.26 71.97 71.92 71.50 71.16 71.76 a
6 71.69 71.78 71.85 71.85 71.18 71.64 a
D-Mean 70.45 A 70.21 A 70.24 A 69.78 B 69.78 B 69.83

cv(a)=0.6% cv(b)=0.4%

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT

In a row, means followed by a capital letter are not significantly different at the 5% level by DMRT

Table 7 Component of the chemical compositions of cassava chip from factory stored at

room temperature for 12 months

Storage
Moisture Protein Oil Ash Fiber Starch Aflatoxin
time
(%) (%) (%) (%) (%) (%) (ppb)
(Month)
0 9.14 f 2.58 a 0.25 ab 252 a 1.53 80.73 a 7.93
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2 1033 e 253 a 0.27 ab 204 b 1.44 80.28 a 7.28
4 11.00 d 1.86 b 0.30 a 1.63 de 1.49 80.48 a 6.10
6 12.65b 1.69 b 0.16 c 155e 1.55 81.22 a ND
8 13.57 a 1.80 b 0.16 c 1.74 cd 1.67 81.19 a ND
10 13.47 a 1.66 b 0.23 b 1.82c¢c 1.56 74.44 b 3.70
12 12.03 ¢ 143 ¢ 0.29 a 1.64 de 1.65 80.48 a ND
cv(%) 11.76 4.40 15.60 5.20 13.60 1.30 -

ND=not detected

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.

Table 8 Component of the chemical compositions of cassava chip from laboratory stored at

room temperature for 12 months

Storage
. Moisture Protein Oil Ash Fiber Starch Aflatoxin

(:\;:jh) (%) (%) (%) (%) (%) (%) (ppb)
0 9.82d 2.46 a 0.23 ab 225 a 1.86 ab 83.25b 3.35
2 13.46 b 1.79 ¢ 0.21 ab 1.13 e 1.54 b 85.33 a 13.45
a4 1395 a 224 b 0.22 ab 1.37d 2.03 a 85.14 a 6.02
6 13.65b 1.61d 0.16 b 1.38 d 1.71 ab 83.39 b 6.12
8 12.58 ¢ 133 e 0.18 b 1.56 ¢ 1.54 b 80.47 d 3.00
10 13.45b 1.63d 0.18 b 1.44 cd 1.49 b 81.12 cd ND
12 13.56 b 1.74 cd 0.26 a 1.71 b 1.86 ab 82.56 bc ND

cv(%) 1.11 5.50 21.00 6.20 13.40 1.20 -

ND=not detected

In a column, means followed by a common letter are not significantly different at the 5% level by DMRT.
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