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ABSTRACT

The present study was carried out to investegate the effect of anticxidants
extracted from hibiscus calyx as natural antioxidant. Natural and synthetic { butylated
hudroxy anisol, BHA ) antioxidants exhibited strong and close antioxidative activities
of 88.57% and 92.62%, respectively.

The hibisucs exteact was added to beel meat sausage at lavels of 250, 500
and 1000 ppm, whereas , BHA added at levels 250 and 500 ppm to keep its quality

during storage at —20°C for six month . Some physico - chemical characteristics ware
determined,

The oxidative stability of beef rmeat sausage with and without addition of
antioxidant ‘was determined by thicbarbitutic acid values. It was clear that the addition
of hibiscus extract as a natural antioxident to beef meat sausage delayed the
peroxidation during six month from 0.08 to 0.26 mg malonaldehyde / kg semple.

Color is & prime factos in judging meat and meat products quality . The color
of beaf meat sausage was detesmind by suing Hunter Color apparatus for six month .
The Hunter color values of sausage beef meat was increased after addition of natural
antioxidants during stcrage .

It will be notice that hibiscus is a good source of antioxidant and delayed the
peroxidation of beef meat satsage Juring storage for six month .

INTRODUCTION

Roselle { Hibiscus Sabdariffa L.) is cultivated extensively at present
in India , Thailand, Senegal and Egypt for its pleasant red coloured calyxes
which are used to make jellies jams and beverages . The brillant red colour
and unique flavor make it avaluable food product . The anthocyanin pigemants
that create colour are resposible for the wide range of colouring in many food
(Tsaiand Qu, 1996 and Balami, 1998 ).

In its native home in Africa , the roseile is used for both food and non-
food applications(FAQO, 7988 and Mnzava, 1897 ) for food application, the
tender stem, leaves and calyxes are used as vegetable in the preperation of
soups and sausage , the calyxes are specially prepared into a textural from
suitable for used as a meat substitute. For non-food applications , the flower
and fleshy fruit are used in pharmacutical infusions to relieve symptoms of
bronchitis and coughs.

Tsal ot al., (2002) determined that the relation between antioxidant
activity and anthocyanin in roselle ( Hibiscus sabdriffa L) petals . The resuils
showed that the antioxidant capacity of roselle extract increased when
extraction time or weight of petals increased. Also , the anthothyanin is the
major sources of antioxidant in roselie extract .
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Anthocyanins , the biggest group of water-soluble natural pigments of
plants , are responsible for the affracive colors of flowers , fruits and
vegetables, contributing largely to the aesthefic quality of plant-derived
products { Gradinaru ef al, 2003). Available evidence also suggests that this
group of anthocyanins could exhibit muitiple biological effects, e.g.
antioxidative, antivadical aclivity, antinflamatory action, inhibition of blood
platelet aggregation and antimicrobial activity, treatment of diabetic
retinopathy and prevention of chotesterol-induced atherosclerosis ( Clifford,
2000 and Espin et al., 2000) ]

The focus of this study is to evaluated the effectiveness of natural
antioxidants extracted from hibiscus calyxes and compared with butylated
hydroxyanisol at different levels using beef sausage.

MATERIALS AND METHODS

Materials : )

Dried calyces of roselle { Hibiscus sabdatiffa L. } were purchased
from a local market in Cairo , Egypt . Hibiscus was finely ground in Wiley Mill
to a fine powder .

Sutylated hydroxyanisol (BHA) was obtained from Narrden
international Company , Holand .

Imported Brazil beef ( frozen ) was purchased from local marxet in
Caito , Egypt . '

Method :
Extraction cf antioxidant from hibiscus :

The dried calywes of hibiscus { 500g) was finelv ground and extracted
with petrolum ether { B.P.40-60°C ) in Soxhelt apparatus to remove fipids and
resinous maierials . The residue was exhustively extracted with 2 liters of
water by heating on a water hath for 6 hours at 60° C . Extraction was
repeated ur'il a colour-less extract was obtained. The extracts were pooled
and concentrated using a rotary evaporator at 50° C and then converted to
powder by freeze drying . The yield of extraction wzs stored in a dark
container according to the method as reported by { Tseng et al,, 1996).
Detormination of antioxidant activity :

The antioxidant activity of the previous extract of hibiscus was
compared with BHA and it was derermined as reported by Tsuda ef al,
(1993) . A dried antioxidant sample (2.0 mg ) was added to a sociution
miture of linofeic acid (0.13 ml ) , ethanot { 10 mi ) and 0.2 M phosphate
buffer ( pH 7.0, 10 ml ) and the total volume was adjuted to 25 m! with
distitied water . The solution was mixed in a conicai fiask and incubated at 37
C . At intervals during inctibation, the degree of oxidation was measured in
duplicate by thiocyanate methods and reading the absosbance at 500 n.m
after coloring with FeCl; and thiccyante.

Proparation of sausage :

Sausage was prepared in the laboratory and recipes as shown in

Tabte (1)
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Table (1) : Composition of beef sausage

!II_T_l_qredlants Welght/g
Baef meat 68.6
Sheep beef 15.0
Powder mitk 3.0

alt 2.0

round garlic 1.1
iSpices 0.9
Water ( Ice flakes) 1 10.0

" Sausage was prepared by mincing meat which mixed with all
ingredients { except fat ) and half of the ice flakes . The mixture was blended
for 2 min.in a chopper and minced fat plus remaining ice flakes were added .
The antioxidant extracted from hibiscus was added separetely to the mixture
at level 250, 500 and 1000 ppm and compared with BHA at level 250 and 500
ppm was added finelly the mixture was mixed for 15 min . The mixture was
stuffed into mutton casing and stored frozen at — 20" C up to six month
according to the method deseribed by /brahim ,{2004) and Hussin ,( 2007).
Physico-chernical characteristics of sausage :

Thiobarbutric acid (TBA) values was determind in the sausage during
storge as described by Pearson ,{ 1970) and the resuits were represented as
mg of maionaldehyde/kg sampie.

Color of beef sausage samples were measured with Hunter Lab
colorimeter Model D25 according to Hunter .( 1958)

RESULTS AND DISCUSSION

Antioxidant activity of crude extract :

The natural anfioxidant activity of calyxes hibiscus extracted by water
was compared with synthetic antioxdant , butylated hydroxyanisol (BHA) and
measured by thiocyanate method . The results are shown in Table (2) : The
naturat and synthetic antioxidant showed strong antioxidant activity had
values of 88.57% and 92.62%, respectively .

Hirunpanich et al, (2006) found the strongest verious anticxidant
constituents in the calyx hibiscus , such as anthocyain, anthocyanidin and
polyphenolic compounds. Noveover, hibiscus calyxes are a good sources of
antioxidants and this activity stable over a storage period, although provided
by different compounds (Mazza and Brouifllard, 1990).

Table (2) Antioxdant activity of hibiscus extract and Butyl
hydroxyanisol :

|Antioxidants Abosrbance at 500 Lipid peroxidation% Atlvity
' nm

No additive 0.7 100 0.0

Hibiscus extract 0.08 11.43 88.57

BHA 0.048 7.38 92.62

Physico-chemical characteristics of sausaga :
Data presented in Table (3) show the thiobarabturic acid values of
sausage made from natural and synthetic antioxidant during storage at - 20°
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C . From these resulls , it could be observed that natural antioxdant at leve)
1000 ppm effectively inhibited increasing in thiobarbituric acid value for a
peried of 6 month from 0.08 to 0.26 mg . malonaldehyde / kg sample . Very
close effects were observed for the addition of BHA and natural antioxidant at
500 ppm .This means that the hibiscus extract contained antioxidants (
polyphenols) to retar lipid peroxidation during storage. In this respect , Vekiar
et al{ 7993 ) reported that flavonol was an effective antioxidant .
Dihydrofavonals had the same antioxdant activity as the camrespoding
fiavonols . Conversion of dihydroflavonols to flavonois took place, while the
compounds were in contact with the oxidizing lipids and that the conversion
might account for the antioxidant activity . Antioxidant activity of the
flavonoids increased with increment number of phenalic hydroxy groups (
Pekkarinen, 1996) . Also , flovonoid aglycones are more effictive in inhibiting
malandiadehyde production than their correspnding glycosides { Rafty and
Das, 1988 ). \Whereas flavonoid giucoside reduces the antiperoxidation
efficiency of adjacent hydroxyl groups due to steric hindrance ( Mora ef al,,
1990} .

Table (3) Thiobarbituric acid values of sausages as affected by different
fevels of natural and synthetic antioxidant during frozen storage

{mg.malonaldehy / kg sample }
Storage timel . Control Natural antioxidant {ppm} | Synthetic antioxidant (ppm)

{ mounthiy} sausage 250 500 1000 250 500
Zero time 0.08 0.080 [ 0.080 | 0.080 0.080 0.080
1 0.140 0.110_ | 0.093 | 0.087 0.098 0.080
2 0.200 0.130 | 0115 | 0.110 0.122 0.112
3 0.250 0.190 | 0.170_| 0.150 0.175 0.159
4 0.320 0.230 | 0.210 | 0.180 0.212 0.198
5 0.503 0.316_T™0r77s | 0.220 0.297 0.235
6 0.716 0440 | 0325 | 0.260 0.430 0.305

Contrel sausage made from free antioxidant

Color of processed sausage .

Color is a prime factor in judging meat and meat products quality.
Sonia and Dorothy., (1981) reported that physical appearance of meat
products and the most important factor used in meat used in meat selection .
The consumers select meat for appearance and freshness, with the judgmeat
based on the brightness of the color.

The results in Table (4) showed the Hunter color values of sausage
beef meat after addition of natural and synthetic antioxidant at different leveis
during storage at- 20°C for six month . From these results , it could be noticed
that the lightness (“L® Values ), redness { * a * values ) and yellowness (*b "
values )} were increased afler additon and during storage as natural
antioxidant al Jevel 1000 ppm . Very more effects were noticed after addition
and during storage of BHA synthetic and natural antioxidants at different
levels.

These results revealed that frozen storage samples was not failured
effact on Hunter Color vaiues . These results are closed with that repoeted by
Claus ef al, (1994} they found that the effects storage color values far
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cooked turkey . The results illusterated that the L and b values were slightly
derreased during starage.

The anthocyanin pigments that create the colour are responsible for
the wide range of colouring in the preperation of soups and sausage { Tsaf
and Ou, 1996 and Balami, 1998 ). Also , the hibicus of calyxes are specielly
prepared into the texture from sutible for used as a meat substitute ( Mnzava
, 1997 ).Moreover, anthecyanins were also found to have many times more
activity than comman antioxidants such as ascorbate ( Wang et al., 1997 ).

Generally speaking, hibiscus calyxes are a good sources of
antioxidant and this activity is reiatively stable over a storage period ,
aithough provided by different compounds. The nutrituional benfit of hibicus
as an antioxidant will ultimately depend on the bioavailability of the
anthocyanins.

Table {4) Effect of additive natural and synthetic antioxidants on the
Hunter lab ( L,a and b values } of beef sausage samples
during frozen storage .

Parameter and Control Natural antioxidant (ppm} | Synthetic antioxidant (ppm}

torage sausage 250 500 1000 250 500
E}orlod

L” value )
Zero time 57.3 57.4 57.7 57.8 57.4 57.6
One month 45.0 55.4 56.5 56.4 45.2 45.2
Two 40.1 53.0 54.6 53.7 42.3 43.0
Threg 38.3 52.3 53.3 52.6 41.2 42.0
Four 38.6 50.2 52.7 52.1 40.0 41.8
Five 37.5 49.0 51.5 51.0 40.0 40.2
ISix 36.7 48.6 49.6 50.6 35.2 40.0
a” value
Zero time 18.2 16.8 225 24.2 15.8 15.7
One month 14.0 14.2 20.2 22.0 136 12.4
[Two 10.3 1.3 18.0 19.3 110 11.3
[Threg 4.0 10.1 14.5 15.8 9.2 9.2
Four 2.7 8.5 10.2 12.0 7.1 7.8
Five -1.0 6.1 8.3 8.4 4.2 45
1Six -2.0 3.0 6.2 7.1 2.1 2.9
‘D" value
Zero time 4.4 5.3 6.2 8.4 5.6 74
One month 4.2 5.0 6.0 79 5.2 7.1
Two 3.8 4.8 5.2 6.8 4.9 5.8
[Three 341 4.6 5.0 6.1 4.7 4.5
Four 3.0 4.4 4.1 58 4.5 - 5.3
Five 2.8 441 5.2 5.6 43 5.0
Six 23 4.0 5.0 5.5 4.2 5.3
Hunter color values { L= Lightness, a = redness, b= yellowness) :

REFERENCES

Balami, Y.A. (1998 ). The effect of processing condition packaging and
storage on selected quality attributes of “* Mungza Ntusa * M.Sc. Thesis
. Univ Ibadan , Hbadon, Nigeria

1033



Zake, Mona N. and Y. M. Ebrahim

Claus ,J.R., Shaw, D.E. and Marcy, J.A{ 1994) . Pink color dovelopment in
turkey meat as affected by nicotunamide , cooking temperature,
chilling rate and storage time. J, Food Sci., 59 : 1283.

Clifford, M.N. (2000) : Chlorogenic acids and other cinnamates nature,
occurrence , dietary burden , absorption and metabolism. J. Sci. Food
and Agric ., 80, 1033-1043

Espin,J.C., Soler- Rivas , C., Wichers, H. and Garcia- vaiguera, C.(2000):
Anthocyanin — based natura! colorants: a new source of antiradical
activity for food stuff. J. Agric and Food Chem. 48, 1588- 1592.

FAO ( 1988) : Traditional food plants : Food and Nutrition paper 42. Rome :
Food and Agricultural organization.

Gradinaru, G., Biliaderis C.G., Kallithraka, S., Kefalas , P. and Garcia-
Viguera , C. (2003) : Thermal stability of Hiciscus sabdariffa L.
anthocyanins in solution and sclid state : effects of copigmentation and
glass transition . Food Chem. 83, 423 — 436.

Hirunpanich, V., Utaipat, A., Norales, N. P., Bunyapraphatsara,N., Safo,H.,
Herunsale, A. and Suthisisang, C. (2006 ). Hypocholasterolamic and
anfioxidant effects of aqueous extracls from the dried calyx of
Hibiscus  sabdarifa  Lin  hypercholesterolemic  rats.J. of
Ethnopharmacology, 103:252-260

Hussin, S.A. (2007 ) : Production of low fat beef — sheep meat sausage using
wheat germ. Egypt . J. of Appl. Sci . 22(1) : 76 — 85.

Hunter, R.S. (1958 ) : Photoelctric coior difference meter, J. Opt. Soc . Am.
48 (12) . 985. CF. " Quaiity Control for the Food Industry”. Kramer, A.
and Twigg, B.A., Eds. AVl Publishing Company, Inc . (1970 ) third
Edition P.31.

lbrahim, M.M. (2004 ) . Quality changes occrring during frozen storage of
chicken sausage containing buffalo spleen. Egypt. J. Agric . Res., 82 :
327 - 341

Mazza, G . and Brouillard, R. (1990 ) : The mechanism of co-pigmentation of
anthicyanins in aqueous soiutions. Phytochemestry, 29 : 1097 — 1102

Mnzava , N.A. (1997): Vegetable crop diversification and the place of
traditional species in th tropics . In L Guarino,, Traditional African
vegetable promoting the conservation and use of underutilized and
neglected crops, Number 16. proceedings of the IPGRI Intemational
workshop conservation and use |, 29-31 August 1995 ICRAF-HO,
Nairobi, kenya, Institute of Plant Genetics and Crop Research ,
Gatersleben / Enternational Plant Genetic Resources Institute Rome,
pp. 1-15.

Mora, A., Paya, M;Rios J.L. and Alcaraz, M.J. (1990) : Structure activty
relationships of polymethyloxy flavones and other flavonids as
inhibitors of non-enzymic lipid peroxidation. Biochem. Pharmacel. 40;
793-797.

Pearson , D. (1970); The Chemical Analysis of Food . National College of
Food Tech., Univ . of Reading , Weybrifge, Surry J. and Curchill.
Pekkarinen , S. ( 1996) : Flavonoids as antioxidants. Helsing in Yliopisto
Elintarvikealan koulutushojelman tukimuksia 1035, 84 . { CF. FSTA.,

29 (6) 15, 1997). ‘

1034



J. Agric. Sci. Mansoura Univ., 34(2), February, 2009

Ratly, A. K. and Das, N.P. (1988) . Effects of flavonaoids on ono- enzemic
lipid peroxidation : structure activity relationship. Biocheem . Med .
Metabol. Biol, 39, 96 -79.

Sonia , C.and Doecth, L.H.(1981) : Electrical stimulation and hot boning color
stability of ground beef in a model systems J. Food Sci., 464 — 469.

Tsai, P.J. and Ou, A.S.M { 1996) : Colour degredation of dried roselie during
storage . Food Sci ., 23, 629 ~640.

Tsai, P.J., MCinfosh, J., Pearce , P., Camden , B. and Jordan, B.R. (2002).

Anthocyanin and antioxidant capacity roselle { Hibiscus sabdariffia, L)
extract. Food Res . Intern., 35, 351- 356

Tseng, T.H, Wang, C.J, Koa, E.S and Chu, HY. { 1996): Hibiscus
protocatechuic acid protects against oxidative damage induced by
tertbutylhydroperoxide (t-BHT) in rat primary hepatoctes. Chem and
Biological Interaction, 101, 137 - 148

Tsuda T.T., Osawa, T., Nakayama, T, Kawakishi, S.and Qhshima, K (1993).

Antioxidant activity of pea bean ( phaseolas vulgeris L .) extract . J.A.O
.C.8., 70 (9) : 909.

Vekiaria , S.A., Oreopulou, V., Tzia, C. and Thomopoulod ,C.D.(1993).
Oregano Flavonoids as lipid antioxidant. J.A.Q.C.8. 70(5) : 483

Wang , H., Cao, G. and Prior, R.L (1997) : Oxygen radical absorbing capaity
of anthocyamrs J. Agric Food Chem., 45, 302-309

& Oa oD pall Faa dlaad 48U (salilie, diLa)

pA o dgana pudy g (oS5 A (gie
uadh e Aaala — Lo il A 0 4500 150N Sl

ek o il 4l S alitue oG Gl 13 L3 Al ol Ciaa
3 %AA,BY L..LL._n_,su..ﬂ]q,iuLLmL:b.aKﬂ;JI_,mLﬂ 321 Gl s
G e % av,NY

\,;...Jo..Jro.au_,s,ﬁgM@;a;Lﬂawgm)snumu
Ogmtlell (3 e3a 000 5 Y00 3K iy Wil oS Luoticall Cilabiaall Laiy Gadadl (o5
_)._u_ﬁ‘u'.i_,.)_,p:‘imr'Y-—uhmiﬁpmMSJ»Uhmukﬁ_l
Ay glaiSy Jaill el gadl any

Aclia By Gaglll 50uSY) Cloliae 4 Gibad) Gaudl o 32 cAf ol 3
S Galite o Al o i Gyl ) jledl ada ad Jad Aaud s
Tl cyianh o0 Sl Glee iy gl (e pieadd Gaudl U oaanke s dlnd
d el 6% Gl L Rie gl e GUS [ aaaliile dgadde < XU LY v0A O et
C e Sl aladiidy el clie B osl i S Gl Glatia palll Sage o uSall
RFREC - AL P I S PR R VR EAWCS [FUUETCUVE LR TV JLALTL QLW -

LS gkl 3uSY! Cdiliad saall pbadt Ga 408 S8 alites o) hadu dl
et L aad (a8 6 6 ol glall e pliadl Gaad) b s Ll Ay o

1035





