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Amorphophallus paeoniifolius Dennst-Nicolson, commonly known as the Elephant foot yam, is a highly potential edible
aroid of Araceae family. Fresh yams are difficult to store due to their perishable nature and deteriorate in quality during
storage. Therefore, making processed products Viz, dry and fry cubes will be an alternative value added product with
nutritional value. In this experiment, elephant foot yam corm cubes were stored to analyze the nutritional and antioxidant
values at monthly intervals. The cv., BCA-1 dry cubes (soaking in 2% salt followed by blanching) had the highest ascorbic
acid and total phenol throughout the storage period. Highest -carotene was observed in cv., IGAM-1 dry cubes (2% alum)
and fry cubes (2% alum) at 0 and 13 months after storage, respectively. The cv., BCA-1 had the highest starch in dry cubes
(1.5% alum) and fry cubes (2% salt) at 0 and 13 months after storage, respectively. The protein and organoleptic values
were the highest throughout the storage in cv., BCA-1, both dry and fry cubes, were from soaking in 1.5% alum and

blanching.

Keywor ds: Antioxidants, Ascorbic acid, -Carotene, Dry cubes, Fry cubes, Total phenol

Roots and tubers are the third important food for
humans after cereals and legumes. These crops
constitute either stable or subsidiary food for about
one-fifth of the world population and are known to
supply a cheap source of energy especially for the
weaker sections of the population'. Elephant foot yam
(Amorphophallus paeoniifolius Dennst-Nicolson) is
popular in India, Philippines, Malaysia, Indonesia,
China, Sri Lanka and many other Southeast Asian
countries as traditional medicine and animal feed™’.
The area and production of elephant foot yam in India
is reported as 26, 000 ha and 6.59 lakh metric ton,
respectively”.

Generally, vegetables and fruits are grown only
during the predetermined season and there is a need to
increase the shelf life of these perishable natural
resources. Dehydration is one of the most common
natural and reliable techniques where vegetables and
fruits in its dehydrated form are preserved for a longer
period and are made available during the off-season.
Drying is used to improve the economics of
dehydration processes of elephant foot yam corms for

*Correspondence:
E-mail: amitsinghbckv@gmail.com

sustained supply of new processed products of interest
to the consumer.

In India, the corms and cormels of elephant foot
yam are usually boiled or baked and eaten as a
vegetable. In Tripura, locals consume the leaf lamina,
petiole (pseudostem), corm and cormels of wild
species of elephant foot yam, and particularly banana
flesh coated of elephant foot yam balls for controlling
stomach disorders and piles’. In the Car Nicobar
Islands, the tribals consume wild elephant foot yam
tubers collected from the forest. They are boiled in
hot water with salt and chilli powder and are
consumed along with the wild pork dish®. Elephant
foot yam is processed into cubes and cooked with
fresh spices (ginger and garlic) paste followed by
slow cooking on a pan till the crispiness is obtained’.
The sprouts and petioles that resemble asparagus
sprouts are used as a vegetable in some parts of Asia®.
In China, the bulbils of A. yuloensis are eaten by
indigenous people in the Southern and South Western
Yunnan Provinces’. The tubers of elephant foot yam
are commonly used as a vegetable, and also in the
preparation of indigenous ayurvedic medicines to
control asthma, bronchitis, abdominal pain, emesis,
dysentery, etc. They are the cheapest source of
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carbohydrates, mainly starch and fibre, vitamins and
minerals'”"" and play an important role in food
security as the staple or subsidiary food for a large
group of population'?.

Elephant foot yam is a healthy low-fat food, and a
rich source of essential fatty acids (Omega-3 fatty
acids) which are known to increase the good
cholesterol [High-density lipoprotein (HDL)] levels in
the blood". It has several medicinal properties Viz.,
ayurvedic drugs in the treatment of inflammatory
conditions, hemorrhoids, rheumatism and gastro-
intestinal disorders'®. This herb is also used in ear
ache, pain, intercostal neuralgia, puerperal fever and
swelling of throat'’. The paste of tubers is applied
externally to reduce pain arthritis. In China, the
A. konjac is used in the traditional chinese medicines
as an immune-regulation and healthcare food'®"”. The
high acrid wild elephant foot yam corms are used for
the treatment of mouth ulceration and tympanitis in
cattle in India. The farmers provide 100 g of ground
elephant foot yam as a drench in the affected cattle
and it creates a stinging effect on the lips and the
tongue of the cattle causing an increase in salivary
secretions, thereby helping the animals to get
temporary relief from tympani'®. Over the years,
osmotic dehydration and drying technique has gained
considerable attention for preservation of fruits and
vegetables due to its potential to keep sensory and
nutritional properties similar to the fresh fruits'”.

In this study, we tried to produce a novel shelf
stable high quality dried and fried Amorphophallus
cubes using a combination of pretreatment and
conventional hot air drying. We studied the effect of
different concentrations of salt and alum on starch,
ascorbic acid, protein, B-carotene, total phenol and
also observed the organoleptic quality during storage.
Further, we optimized the processing condition to
obtain a quality product.

Materials and Methods

The experiments were carried out in the laboratory
of All India Coordinated Research Project on Tuber
Crops, Research Complex, Kalyani (Bidhan Chandra
Krishi Viswavidyalaya) West Bengal to analyze the
nutritional and antioxidant content in elephant foot
yam cubes. Two cultivars (BCA-1 & IGAM-1) were
selected on the nutritional point of view at the
maturity stage, and after peeling it was sliced into the
suitable size of pieces (2.5%2.5%2.5 cm) for preparing
cubes with the help of a knife. Browning and acridity

are the major problems in elephant foot yam tubers.
For prevention of browning and acridity as well as to
develop firmness and check the oxidation process in
cubes from the selected tubers, standardized
treatments were used Viz, soaking in alum and
common salt at 1.5 and 2.0% concentration for 5 h.
and then blanched it at 7 kg/cm® for 28 min. After
blanching cabinet drying was done at 55 °C for 6 h,
then half of the cubes were packed in polyethylene
packets, and remaining cubes fried in mustard oil for
a minute and after cooling packed in polythene paper
to check the variation at monthly intervals.
Physicochemical analysis

Physicochemical attributes of elephant foot yam
cubes were analyzed by mentioned methods like
starch by anthrone titration method?, ascorbic acid by
2,6-dichlorophenol indophenols visual titration
method, B-carotene analyzed with the help of ELICO
Bio-spectrophotometer at 452 nm®', protein was
estimated by Lowry’s method”* and total phenol was
estimated by folin-ciocalteu method using ELICO
Bio-spectrophotometer at 660 nm®>** at monthly
intervals.

Organoleptic test

Organoleptic test of the freshly prepared product
and the stored product was evaluated at 9 Point
Hedonic scale”. Elephant foot yam cubes samples
were evaluated on a team of panelist of 10 members
drawn from amongst post-graduate students and
others. The samples were rated for appearance, color,
taste, consistency and aroma. Overall acceptability
was measured by adding individual member scores,
and the sample rated like extremely, like moderately,
like slightly, dislike moderately, dislike extremely
with organoleptic scores 9, 7, 5, 4 2, respectively.

Statistical procedure

Laboratory data were computed to analyze the
analysis of variance using Complete Randomized
Design (CRD) as suggested by Raghuramula et al.”.
The critical difference (CD) value at 5% level of
probability was used for comparing the treatments and
to find out the significant difference in between them.
The data analyzed with the help of statistical software
from AGRES version 3.01 (Data Entry Module for
AgRes Statistical Software <c> 1994 Pascal Intl
software solution).

Results and Discussion
From the statistical analysis of the results obtained,
it could be concluded that the independent variable
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year (Y) affected starch, ascorbic acid, protein,
B-carotene, total phenol and organoleptic value of the
crop. The interaction between year and treatment
affected the quality of the cubes.

Variation of starch and protein content in dry and fry cubes
Physicochemical compositions of dry and fry cubes
varied significantly with treatments and it was noticed
that the starch and protein both were found in
decreasing trend during storage. The cv., IGAM-1
content lowest starch in dry cubes salt (1.5%) and fry
cubes salt (1.5%) at 0 and 13 months after storage,
respectively. While, the cv., BCA-1 content highest
starch in dry cubes alum (1.5%) and fry cubes salt
(2%) at 0 and 13 MAS, respectively (Table 1). The
decrease in starch might be due to breaks down of
sugar in the form of water from dry fry cubes during
storage. The range of starch content found in this
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experiment (28.57-41.65%) was compared to the
observation of in cassava hot fries with the highest
starch and sweet fries with lowest starch”. The
protein content was the lowest in cv., BCA-1 fry
cubes salt (2%) and cv., IGAM-1 fry cubes salt
(1.5%) at 0 and 13 MAS, respectively. While, cv.,
BCA-1 dry cubes alum (1.5%) content highest protein
at both stages 0 and 13 MAS (Table 2). The decrease
in protein content during storage might be due
to the denaturation of protein caused by heat in the
presence of moisture. A similar finding was reported
in cassava flour”’.

Antioxidant compounds

Antioxidant compounds in elephant foot yam
varied with treatment and year, and it was found that
ascorbic acid, f-carotene and total phenol showed an
in decreasing trend during the storage. The ascorbic

Table 1 — Changes in Starch (%) in elephant foot yam dry fry cubes during storage

MAS/ev. BCA-1 IGAM-1
Dry (Salt 2%)  Dry (Alum 1.5%)  Fry (Salt2.0%)  Fry Alum(1.5%)  Dry (Salt 1.5%)  Dry (Alum2.0%)  Fry (Salt 1.5%)  Fry Alum (2.0%)
1 224 Pooled 1% 224 Pooled 1% 2% Pooled 1 2»¢ Pooled 1%t 2°d Pooled 1% 22 Pooled 1 22¢ Pooled 1% 2= Pooled
0 39.23 37.89 3856 4321 40.08 41.65 40.05 38.93 3949 40.74 39.03 39.89 35.02 3339 3421 37.73 33.44 3559 36.88 32.12 34.50 36.71 31.98 3435
1 35.33 33.21 34.27 38.89 35.02 36.96 36.89 35.97 36.43 37.29 35.89 36.59 32.96 31.76 32.36 35.23 31.89 33.56 34.36 30.01 32.19 34.21 30.51 32.36
2 32.65 31.12 31.89 35.56 33.65 34.61 34.27 33.78 34.03 35.09 32.94 34.02 31.32 30.21 30.77 33.76 30.41 32.09 32.12 29.11 30.62 33.03 29.38 31.21
3 30.45 29.10 29.78 32.77 32.41 32.59 32.56 32.89 32.73 34.89 31.23 33.06 30.21 29.10 29.66 32.21 29.22 30.72 31.02 28.39 29.71 32.12 28.11 30.12
4 29.57 28.39 2898 30.89 31.33 31.11 31.11 32.02 31.57 33.37 30.09 31.73 29.68 28.42 29.05 31.02 2839 29.71 30.22 27.88 29.05 31.41 27.42 2942
5 29.01 27.90 2846 2993 3049 30.21 30.45 31.25 30.85 32.42 29.49 30.96 29.22 27.88 28.55 29.96 27.79 28.88 29.47 27.39 28.43 30.82 26.89 28.86
6 28.49 27.47 27.98 29.17 29.92 29.55 29.92 30.81 30.37 31.55 28.97 30.26 28.77 27.41 28.09 2939 27.21 2830 28.93 26.91 27.92 30.19 26.42 2831
7 28.02 27.07 27.55 2849 2947 2898 2951 3042 2997 30.88 2849 29.69 2839 26.97 27.68 28.82 26.84 2783 28.49 26.66 27.58 29.69 26.02 27.86
8 27.61 26.65 27.13 27.89 29.02 28.46 29.13 30.14 29.64 30.07 28.03 29.05 28 26.59 27.30 28.19 26.49 2734 28.04 26.37 27.21 29.21 25.79 27.50
9 27.24 26.32 26.78 27.41 28.55 27.98 28.86 29.87 29.37 29.39 27.69 28.54 27.68 26.29 26.99 27.72 26.05 26.89 27.72 26.08 26.90 28.85 25.59 27.22
10 26.87 26.05 26.46 2697 28.09 27.53 28.62 29.68 29.15 28.83 27.33 28.08 27.41 26.02 26.72 27.19 25.82 2651 2748 2593 26.71 28.55 2548 27.02
11 26.59 25.79 26.19 26.59 27.72 27.16 28.37 29.50 28.94 28.47 2698 27.73 27.19 25.88 26.54 26.83 25.61 2622 27.21 25.89 26.55 28.31 25.32 26.82
12 2625 25.58 2592 2628 2738 26.83 28.12 2935 28.74 28.11 26.77 27.44 2696 25.79 2638 26.59 2547 26.03 27.02 25.75 2639 28.17 2522 26.70
13 25.02 25.39 2521 2595 27.11 26.53 27.95 29.24 28.60 27.91 26.64 27.28 26.82 25.74 26.28 26.41 2532 2587 26.91 25.61 26.26 28.04 25.13 26.59
Mean 2945 2842 2894 30.71 30.73 30.72 31.13 31.70 31.42 32.07 29.97 31.02 2926 27.96 2861 30.07 27.85 2896 29.70 27.44 2857 30.66 27.09 28.88
CcD CcD CcD CcD CD CcD CcD CcD
0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd
M 1.885 0.941 ** 1.772 0.884 ** 1.715 0.856 ** 1.695 0.846 ** 1.791 0.894 ** 1910 0.954 ** 1.839 0918 ** 1.883 0.940 **
Y 0.712 0.355 ** 0.669 0334 NS 0.648 0.323 NS 0641 0319 ** 0677 0.338 ** (722 0360 ** 0.695 0.347 ** 0711 0355 **
MY 2,667 1.331 NS 2506 1.251 NS 2425 1.211 NS 2397 1.196 NS 2534 1.265 NS 2702 1.349 NS 2.601 1.298 NS 2663 1.329 NS
[Cv.- Cultivar; MAS- Months After Storage; Y- Year; CD- Critical Difference at 5 %: S Ed- Standard Error of Deviation; R- Replication (3); NS- Non Significant; **- Highly
Significant; *- Significant]
Table 2 — Changes in Protein (%) in elephant foot yam dry fry cubes during storage
MAS/ev. BCA-1 IGAM-1
Dry (Salt 2%) Dry (Alum 1.5%) Fry (Salt 2.0%) Fry Alum (1.5%) Dry (Salt 1.5%) Dry (Alum 2.0%) Fry (Salt 1.5%) Fry Alum (2.0%)
It 22 Pooled 1 2™ Pooled 1% 2"d Pooled 1% 2% Pooled 1% 22 Pooled 1% 2% Pooled 1% 2%d Pooled 1 2¢ Pooled
0 699 7.12 7.05 882 878 880 589 574 581 639 650 644 632 650 641 841 850 846 6.01 591 596 6.89 696 6.93
1 6.72 648 6.60 833 818 826 5.69 561 565 612 610 6.11 6.09 610 6.10 795 790 792 593 587 590 6.12 6.07 6.09
2 6.17 634 626 745 707 726 550 546 548 601 591 596 588 593 590 688 677 683 588 574 581 595 581 588
3 6.10 629 6.19 7.01 677 689 541 538 540 588 580 584 529 538 534 630 613 621 559 542 551 572 561 5.67
4 599 6.06 6.02 6.58 626 642 531 528 529 554 547 551 521 533 527 6.15 601 608 502 464 483 540 526 533
5 588 590 589 6.19 592 6.05 491 471 481 529 516 522 505 520 512 6.01 591 596 4.69 452 461 493 472 482
6 581 561 571 573 541 557 470 461 466 493 471 482 482 496 489 582 579 581 449 439 444 479 453 466
7 549 536 543 551 539 545 460 453 456 477 454 466 462 473 468 528 525 526 427 412 420 439 412 426
8 4.87 476 482 536 521 528 411 408 410 423 407 415 424 419 422 469 451 460 398 381 390 401 3.82 391
9 4.62 446 454 494 479 487 382 371 377 410 394 402 412 407 409 445 439 442 377 361 369 388 375 382
10 4.02 385 394 473 465 469 365 345 355 3.064 341 352 378 353 365 423 414 418 3.69 354 362 371 364 3.68
11 340 325 333 460 452 456 310 293 302 342 338 340 339 339 339 389 379 384 308 281 294 359 352 356
12 290 3.08 299 425 419 422 299 275 287 3.00 328 314 311 3.14 313 352 348 350 269 259 264 322 319 321
13 269 299 284 414 410 412 227 218 223 279 280 280 279 2.87 283 3.8 3.19 319 251 241 246 269 2.71 270
Mean 5.12 5.11 5.12 597 580 589 443 432 437 472 465 469 4062 467 464 548 541 545 440 424 432 466 455 461
CD CD CD CD cD CcD CD cD
005 SEd 0.05 SEd 0.05 SE 0.05 SEd 005 SEd 005 SEd 005 SEd 005 SEd
M 2299 1.148 * 1.637 0.817 ** 1281 0.639 ** 1.863 0.929 * 1.341 0.669 ** 2054 1.025 ** 1177 0.588 ** 1282 0.639 **
Y 0.869 0434 NS 0.618 0.309 NS 0.484 0.241 NS 0.704 0351 NS 0.507 0.253 NS 0.776 0.387 NS 0.445 0222 NS 0484 0242 NS
MY 3252 1623 NS 2315 1.155 NS 1.8130905 NS 2634 1.315 NS 1.897 0.947 NS 29051450 NS 1.6650.831 NS 1813 0905 NS

[Cv.- Cultivar; MAS- Months After Storage; Y- Year; CD- Critical Difference at 5 %:; S Ed- Standard Error of Deviation: R- Replication (3); NS- Non Significant; **- Highly
Significant; *- Significant]
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acid content of elephant foot yam ranged from
0.59-4.38 mg/100 g during different storage stages.
The cv., BCA-1 fry cubes salt (2%) lowest ascorbic
acid and cv.,, BCA-1 dry cubes salt (2%) highest
ascorbic acid at both stages 0 and 13 MAS (Table 3).
The reduction in ascorbic acid at the later stages

might be related to enzymatic loss of ascorbic acid
through oxidation as indicated®. The cv., BCA-1 fry
cubes salt (2%) content lowest B-carotene at both
stage 0 and 13 MAS. While, the cv., IGAM-1 content
highest B-carotene in dry cubes alum (2%) and fry
cubes alum (2%) at both stages 0 and 13 MAS,
respectively (Table 4). The range of p-carotene
content found in this experiment (41.35-77.86 pug/100 g)
was in line with the results observed in elephant foot
yam products’. The reports on total phenol
composition in elephant foot yam products are
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limited. However, total phenol content was lowest in
cv., IGAM-1 fry cubes alum (2%) at both stage 0 and
13 MAS, while the, highest total phenol content was
observed in cv., BCA-1 dry cubes salt (2%) at both
stage 0 and 13 MAS (Table 5).
Organoleptic quality

The organoleptic quality of dry and fry cubes were
evaluated at room temperature (20-30°C) up to
13 months of storage. It was found that the product
remains acceptable at room temperature in all
treatments up to 13 months of storage. The organo-
leptic content of elephant foot yam ranged from 6.44-
8.36 hedonic values during different storage stages.
The cv., IGAM-1 dry cubes alum (2%) content had
lowest organoleptic qualities at both stages both stage 0
and 13 MAS, while, cv., BCA-1 fry cubes alum (1.5%)
content reported highest organoleptic characters at both

Table 3 — Changes in Ascorbic acid (mg/100g) in elephant foot yam dry fiy cubes during storage

MaS/ev BCA-1 IGAM 1
Dry (Salt 2%) Dry (Alum 1.5%) Fry (Salt 2.0%) Fry Alum (1.5%) Dry (Salt 1.5%) Dry (Alum 2.0%) Fry (Salt 1.5%) Fry Alum (2.0%)

I 2m¢  Pooled 1 2»¢ Pooled 1# 24 Pooled 1 22¢ Pooled I1¢ 24 Pooled 1#  2°¢ Pooled 1% 2% Pooled 1# 2"  Pooled
0 435 441 438 433 439 436 238 243 241 241 245 243 353 361 357 349 358 354 288 293 291 291 296 294
1 277 283 280 271 281 276 130 149 140 133 152 143 244 258 251 231 239 245 153 1.61 157 1.70 1.62 1.66
2 211 217 214 211 214 212 099 1.07 103 099 1.08 1.04 1.61 174 1.68 1.71 1.88 1.80 1.03 111 107 121 119 1.20
3 1.78 197 1.88 1.78 198 1.88 091 098 095 091 099 095 123 135 129 134 137 136 0.87 090 088 091 091 091
4 149 168 159 149 168 159 08 092 089 087 093 09 095 105 100 098 1.11 105 086 079 083 0388 082 0.5
5 1.30 147 1.39 131 148 139 081 0.87 084 082 088 085 089 09 093 09 1.00 095 0382 074 0.78 0.83 078 0.81
6 1.17 132 125 1.17 132 125 077 082 080 078 083 080 085 089 087 08 09 088 077 069 073 0.79 073 0.76
7 1.03 1.19 1.11 1.04 120 112 073 078 076 074 079 077 0.80 0.85 0.83 081 086 08 074 066 070 0.76 0.69 0.73
8 091 1.07 099 091 1.08 1.00 069 074 072 070 075 073 075 081 078 077 082 079 071 062 067 0.73 066 0.69
9 083 095 089 084 09 09 066 071 069 067 073 070 071 077 074 072 078 075 068 061 065 070 0.62 0.66
10 072 082 077 072 083 078 063 068 066 064 070 067 068 074 071 069 076 072 067 059 063 069 060 064
11 069 073 0.71 069 0.73 0.71 0.60 0.65 063 0.61 067 064 065 072 0.68 066 0.73 0.70 0.65 058 062 0.67 0.59 0.63
12 0.65 068 0.67 067 069 068 058 063 061 059 065 062 062 070 066 064 072 068 064 057 060 066 058 0.62
13 062 065 064 063 066 064 056 061 059 058 064 061 061 068 065 062 070 066 062 056 059 064 058 0.61
Mean 146 157 1.51 146 157 151 089 096 092 090 097 094 1.17 125 121 1.18 127 123 096 093 094 1.01 095 0.98

CD CD CD CD CD CD CcD CD

005 SEd 005 SEd 005 SEd 005 SE4 005 SEd 005 SEd 005 SEd 005 SEd
M 0438 0218 ** 0.383 0.191 ** 0314 0.156 ** 0.367 0.183 ** 0259 0.128 ** 0289 0.144 ** 0301 0.150 ** 0.234 0.117 **
Y 0.165 0.083 ** 0.145 0.072 NS 0.118 0.059 NS 0.138 0.069 NS 0.097 0.048 NS 0.109 0.054 NS 0.114 0.057 NS 0.088 0.044 NS
MY 0.619 0.309 ** 0.542 0.271 NS 0.444 0.222 NS 0.519 0.259 NS 0.365 0.182 NS 0.408 0.204 NS 0.426 0.212 NS 0.331 0.165 NS

[Cv.- Cultivar; MAS- Months After Storage: Y- Year; CD- Critical Difference at 5 %; S Ed- Standard Error of Deviation; R- Replication (3); NS- Non Significant: **- Highly

Significant; *- Significant]

Table 4 — Changes in f-carotene (1g/100g) in elephant foot yam dry fiy cubes during storage

MAS/ev. BCA-1 IGAM-1
Dry (Salt 2%) Dry (Alum 1.5%)  Fry (Salt2.0%)  Fry Alum(1.5%)  Dry (Salt 1.5%)  Dry (Alum2.0%)  Fry (Salt 1.5%)  Fry Alum (2.0%)
1st 2d  Pooled 1% 274 Pooled 1% 2nd Pooled 1% 24 Pooled 1* 22 Pooled 1 274 Pooled 1% 2 Pooled 1% 24 Pooled
0 72,13 71.82 71.97 7198 72.61 7230 S58.11 57.77 57.94 59.14 59.93 59.53 68.84 69.20 69.02 78.11 77.61 77.86 63.98 64.10 64.04 73.58 73.10 73.34
1 72.01 71.78 71.90 71.24 71.50 71.37 5528 5430 54.79 58.00 57.89 57.95 66.95 67.30 67.12 76.67 76.10 7639 63.39 63.42 63.41 72.00 71.55 71.78
2 7197 7170 71.84 70.18 71.32 70.75 53.89 53.25 53.57 51.02 4946 50.24 64.13 64.30 64.21 74.81 74.14 7448 6222 61.43 61.83 69.32 68.92 69.12
3 71.57 7125 7141 69.77 69.97 69.87 50.05 49.71 49.88 49.12 47.65 48.38 61.49 61.56 61.52 71.01 70.14 70.57 60.12 59.35 59.74 67.46 66.90 67.18
4 71.02 70.87 70.95 68.01 67.96 67.99 47.11 46.30 46.71 48.79 47.38 48.09 60.02 59.67 59.84 69.33 68.60 68.96 57.87 56.72 57.30 65.57 64.56 65.07
5 70.79 70.67 70.73 64.97 64.60 64.79 4468 43.56 44.12 46.35 4520 45.77 58.04 57.80 57.92 6821 67.65 6793 5555 54.63 55.09 6135 60.69 61.02
6 70.01 6832 69.17 58.12 57.96 58.04 43.21 42.15 42.68 41.13 40.65 40.89 56.87 56.53 56.70 62.93 61.80 62.37 52.80 51.32 52.06 59.12 58.72 58.92
7 68.13 63.64 65.88 53.98 53.10 53.54 40.03 39.78 39.91 40.56 40.32 40.44 56.50 56.35 56.43 60.34 59.37 59.85 50.12 48.95 49.53 58.57 57.84 58.21
8 64.45 6036 6241 5202 51.29 51.65 38.35 37.54 3794 39.04 3894 38.99 5421 53.89 54.05 5445 5421 5433 4899 47.68 4834 57.74 56.28 57.01
9 61.30 60.23 60.77 50.01 49.65 49.83 33.78 32.49 33.14 36.98 36.72 36.85 52.38 51.90 52.14 52.13 51.54 51.83 46.23 45.62 4593 56.02 5543 55.73
10 58.98 58.50 58.74 47.53 46.10 46.82 3199 31.54 31.77 3589 35.67 35.78 49.04 48.60 48.82 50.18 49.56 49.87 45.12 44.67 44.89 50.04 48.95 49.49
11 54.04 53.64 53.84 42,12 41.32 41.72 30.12 29.78 2995 33.00 32.56 32.78 47.90 47.61 47.76 44.11 43.76 4394 44.89 4445 4467 48.34 46.75 47.54
12 49.88 53.60 51.74 39.87 39.10 39.49 29.01 28.30 28.66 31.32 31.05 31.19 44.11 43.57 43.84 43.08 42.05 4256 42.65 41.36 42.01 44.21 4537 44.79
13 41.23 40.18 40.71 37.10 36.96 37.03 27.93 27.68 27.81 30.02 29.81 29.92 3932 39.13 3923 39.15 3899 39.07 37.76 36.36 37.06 4298 43.16 43.07
Mean 64.11 63.33 63.72 56.92 56.67 56.80 41.68 41.01 41.35 42.88 42.37 42.63 55.70 55.53 55.61 60.32 59.68 60.00 52.26 51.43 51.85 59.02 58.44 58.73
CD CD CD CD CD CD CD CD
0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd
M 15.773 7.873 ** 11904 5942 ** 12,668 6.324 ** 11.3825.681 ** 12.758 6.368 ** 114825731 ** 127036341 ** 123316.155 **
Y 5961 2976 NS 4499 2246 NS 4.788 2390 NS 4302 2.147 NS 4.822 2407 NS 4339 2166 NS 4801 2397 NS 4.661 2327 NS
MY 22306 11.135 NS 16.835 8404 NS 17.9158943 NS 16.096 8.035 NS 18.043 9.006 NS 16238 8.106 NS 17.965 8967 NS 174398705 NS

[Cv.- Cultivar; MAS- Months After Storage:
Significant; *- Significant]

Y- Year; CD- Critical Difference at 5 %; S Ed- Standard Error of Deviation: R- Replication (3); NS- Non Significant; **- Highly
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Table 5 — Changes in Total Phenol (mg/100g) in elephant foot yam dry fiy cubes during storage
MAS/ev. BCA-1 IGAM-1
Dry (Salt 2%) Dry (Alum 1.5%) Fry (Salt 2.0%) Fry Alum (1.5%) Dry (Salt 1.5%) Dry (Alum 2.0%) Fry (Salt 1.5%) Fry Alum (2.0%)
1% 2 Pooled 1% 22¢ Pooled 1% 2% Pooled 1% 24 Pooled 1* 2% Pooled 1% 24 Pooled 1* 2% Pooled 1% 22¢ Pooled
0 66.49 56.49 6149 4934 5221 50.78 48.19 49.68 48.94 41.22 42.70 4196 48.99 49.72 49.35 4236 43.90 43.13 41.59 42.46 42.03 38.67 39.45 39.06
1 64.11 54.11 59.11 48.35 51.18 49.76 47.29 48.39 47.84 39.82 39.99 39.91 47.82 4821 48.02 41.02 41.78 4140 38.16 39.13 38.65 37.28 3815 37.72
2 62.32 52.32 57.32 4621 48.87 47.54 44.76 4541 45.09 36.87 37.15 37.01 46.83 4590 46.36 39.86 39.98 3992 37.32 3830 37.81 35.26 3550 35.38
3 59.53 49.53 54.53 43.67 44.36 44.02 41.74 42.28 42.01 3448 34.68 34.58 4371 4423 43.97 38.74 38.88 38.81 36.39 3746 3693 3341 33.13 33.27
4 57.53 47.53 5253 41.29 42.65 41.97 38.49 3998 39.24 32.81 32.99 3290 42.13 43.41 42.77 37.21 37.98 37.60 34.28 34.76 34.52 31.82 31.21 31.52
5 56.65 46.65 51.65 38.57 40.58 39.58 37.56 38.56 38.06 3127 31.87 31.57 4108 4253 41.81 3482 3512 3497 32.17 3255 3236 30.18 2999 30.08
6 54.11 44.11 49.11 3732 39.19 3826 35.48 3791 36.70 2746 28.02 27.74 38.96 40.36 39.66 32.61 33.00 32.81 31.07 30.90 3099 28.36 28.13 28.24
7 49.73 39.73 4473 35.89 37.76 36.83 32.91 33.42 33.17 26.39 26.70 26.55 37.95 39.40 38.68 31.03 30.99 31.01 27.89 27.60 27.75 26.82 26.41 26.62
8 46.71 36.71 41.71 32.87 33.74 33.31 31.28 31.77 31.53 24.18 24.06 24.12 36.23 3822 37.22 28.93 29.17 29.05 26.11 26.04 26.08 25.67 25.12 25.39
9 45.32 3532 40.32 3143 32.65 32.04 29.61 30.10 29.86 23.72 23.52 23.62 34.72 3529 35.00 26.71 27.51 27.11 24.71 25.11 2491 23.78 24.07 23.93
10 43.67 33.67 38.67 28.73 30.56 29.64 27.78 28.27 28.03 21.63 21.12 21.38 32.81 33.10 32.96 2529 25.83 25.56 23.78 23.99 2388 21.72 2245 22.09
11 40.87 30.87 35.87 2589 26.12 26.01 26.31 2741 26.86 19.29 1898 19.14 31.32 31.67 31.50 23.81 24.12 2396 2145 21.69 21.57 19.37 20.78 20.08
12 37.98 2798 3298 2335 24.00 2368 2345 2421 2383 1859 1832 1845 2963 2944 2953 21.62 2122 2142 1938 1919 1929 1737 1799 17.68
13 36.69 26.69 31.69 21.73 22.11 21.92 22.83 23.09 2296 17.21 1698 17.10 27.50 27.42 27.46 19.82 1942 19.62 1737 17.06 1722 16.39 16.88 16.63
Mean 51.55 41.55 46.55 36.05 37.57 36.81 34.83 3575 3529 28.21 28.36 28.29 38.55 39.21 38.88 31.70 32.06 31.88 29.41 29.73 29.57 27.58 27.80 27.69
CcD CD cD CD CD CD CD CD
0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd 0.05 SEd
M 138116894 ** 108105396 ** 101145049 ** 9282 4633 ** 104235203 * 8075 4031 ** 8586 4286 ** 8236 4111 **
Y 5220 2606 ** 4085 2039 NS 3.823 1.908 NS 3.508 1.751 NS 3.939 1966 NS 3.052 1.523 NS 3245 1.620 NS 3.113 1.554 NS
MY 195319749 NS 15287 7631 NS 14304 7140 NS 13126 6.552 NS 14.741 7358 NS 11.420 5700 NS 12.144 6.062 NS 11.648 5184 NS

[Cv.- Cultivar; MAS- Months After Storage:

Significant; *- Significant]

Y- Year: CD- Cntical Difference at 5 %: S Ed- Standard Error of Deviation: R- Replication (3); NS- Non Significant: **- Highly

Table 6 — Changes in Organoleptic value (9 point hedonic scale) in elephant foot yam dry fry cubes during storage
IG

MAS/ev. BCA-1 AM-1
Dry (Salt 2%) Dry (Alum 1.5%) Fry (Salt 2.0%) Fry Alum (1.5%) Dry (Salt 1.5%) Dry (Alum 2.0%) Fry (Salt 1.5%) Fry Alum (2.0%)
I8 22d Pooled 1% 224 Pooled 1% 2% Pooled 1% 2% Pooled 1% 20 Pooled 1% 28 Pooled 1% 22 Pooled 1% 2% Pooled
0 842 867 855 826 845 R36 854 878 866 862 878 870 842 867 855 7.74 833 B804 856 867 862 822 BS56 839
1 833 844 839 802 834 818 833 8660 850 854 867 8.61 833 856 845 747 809 778 833 852 843 803 833 8.8
2 801 833 817 7.88 833 811 812 833 823 833 856 845 798 843 821 734 786 760 812 833 823 788 821 B80S
3 7.56 806 781 773 778 776 782 789 786 789 843 816 767 803 785 687 756 722 788 779 784 765 779 7172
4 733 798 766 745 756 751 756 756 756 756 833 795 754 788 771 6.67 743 7.05 7.67 7.67 767 743 765 754
5 712 778 745 733 742 738 733 743 738 743 787 765 723 765 744 634 723 679 743 745 744 733 734 734
6 6.89 763 726 688 701 695 707 721 714 702 745 724 678 734 706 6.07 693 650 723 703 713 689 7.08 699
7 6.56 733 695 657 688 6.73 679 6.87 683 6.87 723 705 664 721 693 589 689 639 6.88 657 673 6.63 6.87 6.75
8 6.02 676 639 633 646 640 663 656 660 656 698 677 634 693 664 578 656 617 634 644 639 633 678 6.56
9 534 645 590 598 626 6.12 633 634 634 642 667 655 589 667 628 568 632 600 621 623 622 578 6.56 6.17
10 521 633 577 567 589 578 567 567 567 578 654 616 567 645 6.06 533 578 556 589 589 589 545 634 590
11 478 586 532 523 578 551 545 532 539 552 603 578 534 632 583 501 565 533 576 565 571 523 6.03 563
12 433 567 500 445 545 495 523 454 489 507 587 547 521 585 553 487 523 505 543 534 539 487 576 532
13 4.02 545 474 433 522 478 478 433 456 487 545 516 486 543 515 452 478 4.65 512 522 517 476 533 505
Mean 642 720 681 658 692 675 683 682 6.83 689 735 7.2 671 724 698 6.11 676 644 692 691 692 661 705 6.83
CD CD CcD CD CD CD CD CD
005 SE 005 SE 005 SEd 005 SEd 005 SE 005 SEd 005 SE 005 SEd

M 0.853 0425 ** 0.811 0404 ** 0764 0381 ** 1.009 0.503 ** 0811 0404 ** 0677 0337 ** 0723 0360 ** 0656 0.327 **
Y 0.334 0.167 ** 0318 0.158 NS 0.299 0.149 NS 0396 0.527 NS 0318 0.158 ** 0265 0.132 *¥ 0.283 0.141 NS 0257 0.128 **
MY 1.206 0.601 NS 1.147 0572 NS 1.080 0.538 NS 1.427 1901 NS 1.147 0.572 NS 00957 0477 NS 1.022 0509 NS 0928 0463 NS

[Cv.- Cultivar; MAS- Months After Storage;

Significant; *- Significant]

Y- Year; CD- Critical Difference at 5 %; S Ed- Standard Emor of Deviation; R- Replication (3); NS- Non Significant; **- Highly

stage 0 and 13 MAS (Table 6). Organoleptic scores
were judged based on 9 points Hedonic Scale in which
up to ‘4.5” rank (like slightly) of the products were
considered somewhat acceptable by the panel of
judges. In this study, the product was considered
suitable based on an overall acceptability rating of 4.5
and above by the panelist. A similar finding was also
observed in elephant foot yam flour'.

Conclusion

Diversification in terms of value added products is
one of the methods to retain the elephant foot yam in
the existing cropping systems. It can be concluded
that soaking the selected tubers in 2% salt for 5 h
prevents browning and acridity at a maximum level
and cv., BCA-1 dry cubes salt (2%) with nutritive and
antioxidant value. Convertion of raw tubers into

processed products of high culinary, nutritious foods
enhances the profitability of elephant foot yam
cultivation. Functional food products developed from
elephant foot yam are gradually penetrating the
markets in India, China and other Southeast Asian
countries. The standardized foods from the selected
cultivars of elephant foot yam can be exploited at the
cottage industry level.
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