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ABSTRACT

Cabbage have a variety of health benefits includmegtment of constipation, stomach ulcers, headaexcess
weight, skin disorders, eczema, jaundice, scutvgumatism, arthritis, gout, eye disorders, heasedises, ageing,
and Alzheimer's disease. The aim of the study avasdess the iron and folic acid in cabbage (Biassieracea).
The quantification of both the folic acid and irowas done by BLC-20 liquid chromatography and
spectophotometric determination respectively. Tésults indicated the level of folic acid to be G®H/ml at
282nm and the level of iron was found to be 64.2gMdg515nm. The Nigerian population is exposeithaoequate
concentration of folic acid and iron incorporated ¢abbage.
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INTRODUCTION

Cabbage is a leafy green biennial vegetablBraksicaceadamily, round or oval in shape, consisting of dight
green or whitish inner leaves covered with hardaet dark green outer leaves [1]. It is widely useetighout the
world, eaten cooked or raw as salad and is a vepylar vegetable [2, 3]. Cabbadgrdssica oleracear variants)
is grown as an annual vegetable for its denselyel@deads. Closely related to other cole crops sschbroccoli,
cauliflower and brussels sprouts, it descends fBoroleraceavar. oleracea a wild field cabbage. Cabbage heads
generally range from 1 to 8 pounds (0.45 to 3.6 &gyl can be green, purple and white. Smooth-Iefafeeheaded
green cabbages are the most common, with smodidiead and crinkle-leafed savoy cabbages of bolibre seen
more rarely [4]. Cabbage is a good source of batatene, vitamin C and fiber. It is a cruciferoegetable, and
has been shown to reduce the risk of some caresgpsgially those in the colorectal group. Thisasgibly due to
the glucosinolates found in cole crops, which sexsemetabolic detoxicants, or due to the sulph@aptcontent,
also responsible for metabolic anti-carcinogenitivii@s. Purple cabbage also contains anthocyaniigch in
other vegetables have been proven to have anfirogienic properties [5]. Along with other cole csppabbage is
a source of indole-3-carbinol, a chemical that k@A repair in cells and appears to block theaghoof cancer
cells. Research suggests that boiling these velgstadduces their anti-carcinogenic properties [6].

Cabbage have a variety of health benefits includiegtment of constipation, stomach ulcers, heaglaekcess

weight, skin disorders, eczema, jaundice, scutvgumatism, arthritis, gout, eye disorders, heatases, ageing,
and Alzheimer's disease [7].
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Detoxification by cabbage: Cabbage is a good detoxifier i.e. it purifies land removes toxins (primarily free
radicals and uric acid which is major cause forurhatism, gout, arthritis, renal calculi, skin dises, eczema,
hardening and de-colorization of skin etc. Thisod#ying effect of cabbage is due to the preserfodatamin C and
sulphur [6].

Other benefits of Cabbage: Cabbage, being rich in iodine, helps in propecfioming of the brain and the nervous
system, apart from keeping the endocrinal glandsraper condition. Thus, it is good for brain angatment of
neurotic disorders such as Alzheimer’s diseasel[@. various other nutrients present in cabbagk aswitamin-E
which keeps the skin, eye and hair healthy, calcimagnesium, potassium, etc., are very useful ¥erail health.
The cabbage can also be used for treatment ofos&rieeins, leg ulcers, peptic and duodenal ulderfog

Iron is a necessary trace element found in nedirlivang organisms. Iron-containing enzymes andtpins, often
containing heme prosthetic groups, participate amynbiological oxidations and in transport. Exanspbé proteins
found in higher organisms include hemoglobin, chitocme and catalag&0]. Iron deficiency anemia is one of the
most common nutrient deficiencies in the world [1it]Jcan be caused by a low dietary intake of ipoor iron
absorption, or excessive blood loss. Signs of aaémeiude: constantly feeling weak and tired; sladt&ntion span;
irritability; decreased performance at work or sahdelayed cognitive development in infants andng children;
decreased immune function leading to increasecestin swollen and red tongue (glossitis) and diltfycu
maintaining body temperature [12].

Folic acid (also known as folate, vitamin M, vitamB,, vitamin B. (or folacin), pteroyl-L-glutamic acid, and
pteroyl-L-glutamate) are forms of the water-solubiiamin By. Folate is composed of the aromatic pteridine ring
linked to para-aminobenzoic acid and one or maugaghate residues. Folic acid is itself not bioladlicactive, but
its biological importance is due to tetrahydrofelaind other derivatives after its conversion tgdiibfolic acid in
the liver [13]. When consumed, food folates arerblygded to the mono glutamate form in the gut prior
absorption by active transport across the intelstimecosa. Passive diffusion also occurs when pheentacal doses
are consumed [14]. Before entering the blood stréhenmono glutamate form is reduced to tetrahydadé (THF)
and converted to either methyl or formyl forms. Tdediciency of folic acid may results to many hbeghroblems,
which includes; colorectal cancer, immense bleedihgastro intestinal tract, macrocytic anaemiaj #me most
notable one being birth defects in developing em®fiL5]. The main aim of the research was to agbeskevel of
iron and folic acid in cabbage.

EXPERIMENTAL SECTION

Equipments and Reagents

GBC UV-visible central 101/202/303/404 spectroplhotter was used for measuring the absorbance cfatingle
(iron determination). High performance liquid chmtwgraphy (BLC-20) centrifuging machine and mecbani
shaker (folic acid determination). All chemicalsdlaeagents used were of analytical grade.

Sample Preparation for folic acid determination

The sample (3g of jute leaves) were extracted @aiml of 0.1mol/L phosphate buffer pH 7.0 and 0.2#/) of 2-
mercaptoethanol was added. The mixture was shake30fminute in a vortex shaker, and centrifuge@50rpm
for 15 minute and filtered through a Millipore &l paper before chromatography analysis.

Solid phase extraction

The stationary phase was flushed with 5mL methand 5mL deionized water to actuate the stationhpse, the
sample extract was passed through with a flowga&e3 drops and the sample was eluted with 5mL NZ@005
mol/L) pH 10.0 prior to HPLC analysis. All samplegre filtered through a Millipore filter and themjeécted into
the chromatograph.

Procedure

The elute was passed through the column monitorgddasphotodiode array detector at 282nm for faltd. The
mobile phase (pH 7.0; 90:10) KPO,: Methanol was filtered through a 0.5nm membrand dagassed by
sonication. The flow rate was 0.7mol/min. The catuwas operated at room temperature
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Iron Determination

Preparation of reagents

* HCI: H,O = 1:1 (36% HCL1 and distilled water used for theparation of 1:1 ratio).

* 10% NHOH.HCI solution: 10% NKOH. HCI was prepared by dissolving 25gm JHH. HCI in 25ml distilled
water.

* NH40OH. H,0O = 1:1 (14.3N NHOH were used for the preparation of 1:1 ratio).

« Buffer solution: Buffer (pH=5) was prepared by watentaining 15ml of 1M HCI and diluted with distitl water

to 250mL.

e Orthophenanthroline solution: Orthophenanthrolinelution was prepared by dissolving 0.13gm
Orthophenanthroline powder in a 25mL volumetricskland diluted up to mark with distilled water. Tip@wder
was fully dissolved by shaking.

» Congo red paper: 0.1gm congo red powder was disdalv10ml ethanol and dried.

e Ferric ammonium sulphate solution: 0.216gm A.R.riéemammonium sulphate was dissolved in one litre
volumetric flack with distilled water and 1.25mlmmm HCl was added. The total volume was made 25Qithi
distilled water in this solution 1mL contains = fid F€" this solution was kept as stock solution and wsesitfor
the preparation of calibration curve.

Procedure

The level of iron was determined by orthophenanfivathod. Two grams (2g) of the sample was dissoiveinL
conc. HC1 in a 250m1 beaker and the solution wasgedi with 100m2lof distilled water. To the 20mL ko
solution, 1mL of 10% NEDH.HC1 solution was added to reducé’Fe

5mL ortho phenanthroline solution (W/V) and one gored paper were added to the solution and the oblthe
paper changed from red to blue. N\ solution was added drop wise untill it turnelladihe i.e. congored paper
becomes red. 5ml of Buffer (pH=5) solution was afittethe solution and filtered using whatmann -fi#@r paper,
the solution was diluted with 100ml distilled watAn orange red color developed and its absorbamsemeasured
in spectrophotometer within 10 to 20 minutes atrBA5A blank solution was prepared by using thererrgagent
by similar procedure and was used for calibratibthe spectrophotometer.

RESULTSAND DISCUSSION

Table 1: Amount of iron (Fe) (Microgram/g) in the Cabbage

Sample Ortzopenanthgmllne met(r:lod Absorbance
Cabbag 64.2 64.( 64.€ 515 nn
Mean 64.27

Table2: Linearity and detection limits of folic acid

Vitamin Linear range (mg/L) Detection limit (mg/L)
Folic acid 0.2-100 0.015

Table 3: Mean and standard deviation of folic acid (mg/l) in cabbage

Vitamin N MeanBmg/L)
Folic acid 5 3.6096

Cabbage had been found to be one of the vegettilaiesontain a proportion of iron and folic aeitlich helps in
the treatment of constipation, stomach ulcers, aelael excess weight, skin disorders, eczema, jegndcurvy,
rheumatism, arthritis, gout, eye disorders, hemeates, ageing, and Alzheimer's disease [16]c kold has been
identified as one of the most important vitamins iormal human metabolic function, when it natyraltcurs in
foods; it is a B vitamin that is essential for tmealthy development of a baby’s spine, brain andl skuring the
early weeks of pregnancy [17]. Folic acid has bgeven to help reduce the risk of NTDs by as musir@% if
taken before pregnancy, and has also been shovenltice the risk of other birth defects, includihgftcpalate and
heart abnormalities [18]. Iron is vital to the hbadf the human body, and is found in every humelh primarily
linked with protein to form the oxygen-carrying raoule hemoglobin [19]. The human body contains
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approximately 4 grams of iron. Iron deficiency isexious health problem affecting a large propartdthe world
population or health, low work capacity, blindnessl premature death [20].

CONCLUSION

From the above study, cabbage has been shown taitarasonable amount of iron and folic acid whithurn
can serve as a source of these two minerals.
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