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EXTRACTION AND CHEMICAL EVALUATION OF HYDRILLA
PROTEIN CONCENTRATE :

M. Astam Darr,” H. Abrar Gilani* and S.M, Lfzal**

The proximate compsition of hydrilla plant, hydrilla protein
concenttate and hydrilla protzin residue was determined.  The
amine acid prafile of hydrilla protein concentrate was estimated on
the amino acid analvser.  The result showed that all the fractions
were quite rich in protein and mineral concents. The amino acid
analysis of HPC (hydrilla protein concentrate) compared Favour-
ably with the FAQ (1965) provisional recomimendations. '

INTRODUCTION

Intergst in the study of leaf protein production increases overy yoar,
in view of the low protein production in contrast to a growing requirement. -
The gencral aim of this study was to develop protein concentrate from water
plants for human conmsumption to combat the protein shortage. Hydrilla a
wildly grown water plant was sclected for the present study due to its abandanee.
The area being comparatively new necds extensive investigations before the
protein concentrate (hus preparcd <an be scﬁf{:d. The study was vudariaken
{a) ta prepare the hydrilla protein concentratg and (b) to analyse the diflerent
fractions during oporation. : i

MATERIALS AND METHODS ..

Collection of the Material

A survey was conducted in the viccinity of Faisulabad City to locate
Hydrilla spesies and to assess its uvailability, The identification of the plant
was based on botunical charactetistics, The plant was collegted from the
railway ponds either manually or with the help af 4 hook tied to 2 rope.

Preparation of hydrilla protein concentrate (HPC)

() Extraction. Hydrilla plants were thoroughly washed and their
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protemn extracted by the method of Morrison and Pirie (1261} by pulping and
belt pressing at PCSIR Laburatories, Luhore,

{(b) Precipitation of the protein. The juice thus obtained was passed
through & 60 mesh sicve to remove fibrows material.  The pIi of Lhe Juice was
adjusted to 5.5 and steam heated 1o 80° +2°C for efficicnt precipitation of the
protein. The precipitate was separated from the juice in u ba ket centrif nge.

() Drying. The precipitate was dricd at 80°+ 2°C to eliminate moisture.
The dricd product was designated as HPC. The HPC W ground, passed
through & 60 mesh sieve and presarved in air Hght jars for fur her investigation.

{d} Leaf protein residue. The ftbrous portion lelt after extraction of (he
plant was sun dried and packed.

Chemical Analysis

(2) Proximate Analpsis. The samples of hydrilla planis, hydrilla protem
concentrate and the residue left after oxtruction were analysad for proximite
compaosition (AOAC, 1971). NWitrogen free extract w.s caloulated hy
difference.

(b) Artino acid gnolysis. Hydrilla protein concentrate wus analysed for
aming acid composition {Spackman ef gf., 1958) wsing EEL Autematic Amino
Acid Analvser. The dricd HPC was hydrolysed with 6N HCL in a4 sealed
glass tube for 22 hours at 110°C under vacuurn.  The hydralysate was dried to
remove the acid at 40°C under vacuum using rotary eveporater. The dry
residue was dissolved in 2 koown guantity of 2.2 pH bofl:r and filtered o
get a clear solution of the hydrolysate and an aliquot was isaded on the ion
cachangs columns of the EEL amino acid analyser.  Acidic, neutra! and basic
amino acids wore eluted at pH 3,25, 4,25 and 5. 28, respectively, using sodium
gitrate buffers. The elution was done with a Aow rate of 15 and 30 ml per
hour for nighydrin and the buffer, respectively. Tryptophan was measured
colorimetrically by the method of Miller (1967).

RESULTS AND DISCUSSION
Proximate Composition

The data on the moisture, crude protein, ether extract, total ash: crude -
fibre and nitrogen free extract contents for dried hydrilla plant. hydrills protein
concentrate and hydrifla plant residue are given in Table |.
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Table -1.  Proximmate Coinposition

Crude Ether Total Crude Nitropen free
Description Muoisture protein  cxtract  ash fibre eAtract

% % P S 7 P

Hydrilta plunt 3.05 13.13 1.50 4360 (D10 2462
{dried)

HPC 4. 28 0,62 5.55 204 122 34,29
Hydrilla plant B 56 10,94 0.54 40.95 2370 [5.3]
residue

Protein content of the hydrilla plani was sompwhat lower and ash
contenl higher thao that carlier reported (Protein 159 and ash 17 to 27.6%).
The protein content was close Lo that reported by Boyd (1369) whereas a wide
deflerenice was observed in mincral contents. This difference might be due o

the higher mineral content of water which led to higher uptake of minerals
in the plants under study.

Hydrilla protein concentrate had quite similar protemn content as
Alternanthera philoxercides protein concentrate which was reported to have
31.4 per cent but was lower than other eguatic plant protein concentrates
{Boyd, 1963). Contradictory reports regarding the protein contents of various
plant specics zppear in literature (Valli Devi e gi., 1965 and Shurpalekar eral.,
1970}, Species differences may be the cause of such variations.

The fibrous residue had a protein content of 10.94 per cent on as such
basis which is more or lass similar 0 the original plant but with a relative rise

in ¢rude flbre.  Secing the composition of the residue, its use in ruminant
rations may be recommended,

Amino acid composition

The duta vn the amino acid piofMe of the Bydrille protein conceatrate

and FAO (Anonymous, 1965) provisiopal recommendations are shown in
Tiable 2.
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Table 2. Amine acid composition of HPC (g{le g N).

FAO (1965) provisional

Amino-acid HPC recommendations for LPC
Aspartic acid _ 10,67 —
Thrconine 4.99 2.8
Serine 5.35 —
Clutamic acid 1217 —
Proline 2.64 =
Glyeine 7.63 Bz
Alanine 6.06 s
Valine 3,13 4.2
Methionine |.85 2.2
[so-leucine 455 4.2
Leucine 9.90 4.8
Tyrosine 440 2.8
Phenyl alanin: 3.7 2.8
Lysine 597 4.2
Arginine ; 686 —

" Tryptophan : 2.16 - l.4

The amino acid profile of HPC compared favourably with the findings
of Hodgson (19643 For two grass species, Wilson and Tilley (1965) lor lucerne
protein;, Boyd (1968) lor equalie plent peotcins and Buchanan (1969} for wheat

“laxl* prodein. The lysine content of HPC was more than the lysing contents
of 18 plunt prateins which fell in the renge of 3-4 per cent (Valli Devi. 1963).
Haowever, methionine content was within the rungz of Llhese species. The
iso-leucine, leucine, lysine, phenyl wlanine, tryptophan threening, tryosine and
valing contents were mere chan the FAD {Anonymous, 1965) provistonal
recommendations for LPC with an exception of methionine which was somewhat
‘less in HPC.
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