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ABSTRACT

Samples of water-hyacinth were collected from the main stream of Nile
river near the location of El-Kanater El-Khayria. Plant samples were taken at
three intervals; March, August and December during growing seasons of 1992
and 1993. The harvested plamis were divided into leaves, stems and rools and
were subjected for gencral analysis of crude protein, ash, crude fat, fibres and
nitrogen free extract,

Also, sugars and carbohydrates were determined in the different plant
sarples. Plant stems showed maximum reducing sugars content. whereas the
highest concentration of non-reducing and total sugars were recorded in the
leaves. The mineral analysis revealed that sodium, potassium magnesium and
calcium were found in relatively higher level, iron. zinc and manganes were
measure in moderate concentration, while copper, lead and cobalt were detecied
in plant tissues in minor amounts. The content of the determined minerals were
depended mainly on the sampling date and the plant organ.

INFTRODUCTION

Water-hyacinth (Eichhornia crassipes} is one of the mosl important
Literature showed that the chemical composition of water-hyacinth varies
considerably according to the location and scason

Salveson (1971) mentioned that constituents of dried water-hyacinth on
drv weight basis were 10 % crude protein, 11 % ash and 79 % organic matter
Hathout ¢f al. (1980) showed that the dry matter content of different plang
organs of waterhvacinth being 6.87, 4.22 and 7.88 % for Icaves. stems and rools,
respeclivety.

Smph and singh (1982) found that the hay prepared from waler-
hyacinth contiuns 10 76 crude protein. 4 94 % fat. 17.9 % crude fibre. 44 19%
nitrogen free extract. 22.1 % ash, 1.42 % calcium and 0,38 % phosphorus
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dricd at 70°C for 24 hrs. The dricd plant matcrials were kept for the other
chemical analysis

Petermination of ash :
Ashing was carried out inamu

hrs (A.Q.A.C.. 1985).

{fic furnace by heating at S00°C for 24

Determination of nitrogen and protein :
Total organic nitrogen and crude protein were determined by the usual

Kjeldahl method (A.Q A.C., 1985).

Determination of crude fat:
Total lipids were entracted 1n 2 soxhlel apparaius using petroleurm ether

(60-80°C) for 8 hrs according 10 (A O AC.. 1985y

Determination of crude fibers :
Crude fibers were estimated by the subsequent boiling in sulphuric acid

(200 ml, 1.25 % W/V) and sodium hydroxide (200 ml. 1.25 %) as described
in(A.O.A.C., 1985},

Determination of the nitrogen frec extract:
Nitrogen free extracl was calculated by difference

Determination of tetai carbohydrates and supgars conteat :

Total carbohydrates were hydrolyzed using 1 N sulphuric acid in sealed
tubes at 100°C for 24 hrs Total solubte sugars were extracted by %0% ethanol
for & hrs. Total carbohydrates and sugars were determined using the method
described by Dubois. ef al. (1956). Reducing sugars were determined in the
ethanolic extract using the AO.A.C method (1985).

Determination of mincrals content:
The dricd samples were digested in Kjcldah flasks using a mixture of

nitric-perchloric-sulphuric acid mixture (3 : 2 1 1 V/V/V) After complcle
digestion. the solution was cooled and transferred into a volumetric flash and
made up to the volume with distilled water. Mn. Cu. Pb, Ca. Mg, Fe, Na. Co. K
and Zn were determined in the sample solution using Unicam Sp 1900 Atonmuc

Absorption.

RESULES AND DISCUSSION
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roteins showed higher values in samples collected  during March or August
tther than those harvested in December. That holds true for both the studied
:asons (1992 & 1993) On the other side both leayes or stems exhibited slight Tabie (1) : Chemical composition of the diied water_ hyacinth
\crease in their proteins content as compared with the roots. Ash content (values are expressed as gm /100 gmDWH).
rowed maximum concentration during March. \The highest ash content was T T e e
Hected in leaves during both the successive seasons. , :

Season, 1992 Scason, 1893
Naturally. fat was found in relatvely law concentration of water-

acinth  plant organs. Samples  collected during December showed the
aximum fat content rather thosce collected during March or August for both the
nsequent seasons. The leives exhibited comparatively more Fat content than

Sampting dates

March  August  Oecember Mean March  August December Mean

e S

1 Crude

at of stems or roots p\iof:m 1586 16 &1 13 86 1551 1681 1735 1485 16 34
Ié?:mi 1721 1603 1251 1525 1835 1821 :gg; :g g;
: . 17 22 2
ber content showed the following trend during the twe seasons of study: . Roats 1611 13 Z; 13 33 1166 :; i? 72 12
March > December > August . However the plant organs exhibited the ; Mean 165 :
lowing order : roots > stems > leaves in relation to their fibres content, 2 . pah s s o wes tae e .
17 11 ;
- | i i léf:r;? 1483 1018 10 22 1174 1513 1226 1182 1307
Nitrogen free extract was the predominant fraction as compared with S 1827 1125 185 1277 1628 1038 } ? g ; 12 31
> other determined component in water-hyacinth. However, its fluctuation Mean 1§72 1141 1147 1649 1204
ring the different sampling dates could be arranged as follows: December e o
ugust >March, Leaves 285 436 548 4 gf g ?513 i ; : :; gé ; gg
i 189 325 398 3
i i ; 5 g:;“t: 208 393 314 304 243 385 408 345
Thus, it could be deduced that there was negative correlation between Mean 297 3g8 112 251 139 479
rogen free extract content and both crude protein and ash content. On the
er side no detectable variation could be found between the different plant ' ie;::r:s 2115 1887 1835 1946 1911 1765 1016 16 gg
ans with concern 1o their nitrogen free extract content. Stams 3530 1936 22 45 2237 2356 18324 2138 21 a8
Roots 2488 2021 2316 2274 2511 1985 2238 22
fous i ' i - Mean 2377 1948 2132 2250 1861 2096
Previous Investigators mentioned more or less values for the chemical
ysis of water-hyacinth as compared with the data given herein. For instance, 5- Nitrogen free
vesor (1971} declared that water-hyacinth contain 10 % crude protein, 11 % Le;:t;ac‘t 303 4713 20 60 w5 262 1638  475n 56
and 79 % organic matter Stems 4077 5120 5084 4TG0 4085 4698 4931 4571
Roots 4141 4940 4055 4679 B2 4AB7I 5031 45 99
i Maan 4174 4924 4909 4089 4738  460%
On the other side, Abou-Bakr ef of (1984) reported that water-hvacinth

ained 49.6 % protain, 16 % total lipids. 26.9 % total carbohydrates. 11.7 %,
>and 5.8 % ash,

such variation is expected and should be atributed to the
ronmental condition in which the plant grown in

ugars and carbohydrates content :
Leaves, stems or roots of water-hyacinth showed considerable variations
regard to their sugars and carbohydrates content In this conncclon, stems
led maximum reducing sugars content On the other side, leaves of water

inth avhilhii-a .
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The same trend was noticed for otal carbohydrate content regarding s
distribution in the different organs of water-hyacinth, i.c leaves ~ siems - 100Ls,

Tabl ) That holds truc for both the successive scasons.
able (2) . Sugars and cartx '
Ohydiates content of drieq
___________________ watel_hyachoth (mg / g.d. vt ) On the other side. reading of sugars and carbohydrates content showed
no fixed trend alongside the differcut sampling dates. In other wards some

fluctuations were detected during the course of study. In most of cases, waler-

Sampling dates Season, 1902 " Season 1003 hyacinth sampies barvested in Augusl exc'rlcd maximum sugars and
Marah  Augest : carbohydrates content rather than those collected in March and December.
gest December  ean Marcl: August  Dacembe ;
ecarmber

e Mean

[ —

3 - Mincrals content :
Data presented in Table (3) demonstrate  the clements conlent of the

1-Reducing
 Sugars
) . . | . .
Steme 1236 1115 1544 dried water-hvacinth during different sampling dates
Raots. 2231 2235 133 ;ggg ;4 31 1361 1615 14 69 ‘
1015 1281 051 2208 14
4 14 56 16 1 ‘ , .
an 494 1537 1414 12 44 ;g 31 1565 1215 13 i’é’ It could be easily noticed that sodium, potassium. magnesium and
-Non_raducing ? 708 145 calcium are the predominant element fron, Zinc and manganese are occured in
Mk - relatively moderate concentrations. On the other side. copper. lead and cobalt
tems :232 fg ;‘3 ;? 3215 3685 4015 4549 were detected in low levels in comparison with the above mentioned elements.
aols ' 18 &1 2479 p g 11 4129
2033 1881 q3 21t 2538 29
! 11 16 %8 ) . o .
ean WY 2978 259g 16 98 ;g ?g 2108 1811 19 ﬁg In both the studied secasons, sodium was found in high level in samples
Total sugars 3069 2546 taken in March or August rather than those of December. While fcaves of water-
’:f;“ 506 5130 47 31 . hvacinth showed maximum sodium comtent in scason. 1992, however, roots
5] ‘ . . .
yots ;‘g :; 5206 319 44 1; gg ;g fg 22 5428 55 98 exerted the highest sodium level in the second season (1993)
12 46 343
2an 4285 4513 §§ Sg 2042 3446 3863 g ’zg - ;;' ?g : - . .
fotal . 4718 4777 3941 More or less similar patiern could be observed with regard (0 potagstum
arbohydratas and magnesium as they exhibited higher levels in the carlier sampling datcs
ven 8351 33511 3419z (March or August). However, the distribution of both potassium or mangnesium
e gg? 070 33681 27560 gt;g ;g §§§ 33 34500 30840 31634 in the differcnt organs was varied according to the sampling daie and the
n zre ¢B 32415 28531 27885 o471 35615 29745 33040 growing season. Maximum potassium was detected in leaves of plants havrested
333202 2842 13117 28851 28914 i i - i
in 1992 however. highest potassium level was shown in roots of plants collected

29028 33764 298 13
———— in 1993,

—_—

Calcium showed maximuwm content i August, 1992 and March, 19913
respectively. Manganese. Zinc and ferric exlubited another trend in response 10
their fluctuation in water-hyvacinth tissues during the different supling dates
Sampling datc of August gave the maximum levels for the tast mentioned three
clement. However. comparatively less amounts were found in plants sampled 1n
March or December of both the studied sciasons

No regular tend could be noticed v response 1w the distnbution ol

thaon alamente in the chiTerent nlant areane
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Table (3 ). Minerals contont of dried waler_hyaginit
asmg /100 g.d wi

Season, 1992 Season, 1903

Sampling dales
March  August Decembar  Mean  March August  December
1-Sadium : '
L
s?:r:ess ;132;32 10335 8Bas 10807 14536 12255 936 8
Rt 1089 ¢ ;I‘;lgﬁ# 935 7 16669 15338 11863 10185
oot e 56 7455 9849 16449 12215 11453
B 1 10882 8559 18441 12111 10335
2-Potassiym
é:::l:a Eggf :321 S5 9255 10908 13256 15355 114a3ag
Roa e e 1023 G 8434 10785 14355 6432 12555
Moo i 5 7165 9842 16114 17459 11253
358 11359 828 5 14575 1641 5 11749
3-Copper
Lea
sge::s gfg 834 588 g1y iog 8133 6025
Roohs 53.2 651 488 58 14 G685 658 6318
ok 738 412 56 02 848 Tia 48 61
587 740 498 67 03 7686 57 35
4-Mgnesium
Leaves
Stomm gggf 7835 518 5 711 8 9115 8155 4835
Roote es 6113 4437 5795 8332 7338 566 6
o . e 583 4 411 4 570¢ 9548 gsas 4533
447 G659 4 4572 890 8 744 2 501 ¢
5-Manpanesa
Leave
Leaves ;gg g 5834 3278 4492 8318 @732 4357
Aoen s a17 5 4354 455}4 6145 7115 5313
Mo N 538 1 R 420 4 5331 6154 3878
910 5797 358 5598 6667 4514
—_————

Mean

1248 2
1337 2

13347
1445 1
1494 2

7713
6549
58 4

736 8
7111
847 2

5487
819 1
5121

EEE R A RS
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Conlinue - Table ( 3 ): Minerals content of dried
water_hyacinth asmg / 100 ¢ d.wl.
Season, 1692 Season, 1903
Sampling dates
March  August December Mean March August Oecember Mean

6 Zinc
Leaves 4356 5116 3187 4219 5317 5988 4255 5187
Stemns 5318 6317 3236 4957 6688 687 4 3086 564 3
Roats 518 4 598 4 4118 5085 6185 8831 325 4 5423
Mean 4953 5806 3513 8057 6584 3832

7-Calcium

Leaves 8535 897 4 683 4 8114 6836 9254 7815 896 8
Sterns 71t 8 808 2 7615 7605 8354 7318 613 4 7268 8
Roots 6435 785 4 845 4 6848 80681 81185 8338 750 6
Mean 7363 8237 895 8 8751 8228 878 2

8-Lead

Leaves 23 186 78 g 56 46 213 94 1173
Stems 42, 192 51 951 53 2586 75 128
Roots 35 7 a6 43 548 47 28 g5 1233
Mean 33 155 57 18 232 g8

9-Ferric

Leaves 416 5 5613 KXYE:] 4385 5334 6855 2165 471 8
Stems 3254 6115 Nn5% 3841 4658 G384 2453 45012
Roots 3185 5251 20886 35t1 401G 55904 008 /7o
Mean 3538 56549 2539 4671 6211t 2208

10-Cobalt

Leaves 3011 358 e 3457 256 234 258 248
Stems 252 305 55 c40 118 285 273 52
Roots 27 284 318 202 284 215 200

Maan 280 16 350 225 228 249
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December. Goel ef al. (1983) reporled that the accumulation of mineral in water-
hyacinth depends on the initial concentration of nutrients in water. the period of
growth and the plant part. Abdel Haleem. er al. (1992) reported that water-
hyacinth plant is a good tool for water profile enrironmental monitoring and 1t
could reflect the situation of the investigated watcr-profile.
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