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ABSTRACT

This study was carried out to remove the antinutritional matters from
mung bean seeds used to produce beef sausage and beef burger products. Crude
protein content in mung bean seeds was 26.8%. while, the antinutritional factors:
trypsin inhibitor, 1annins, a-amylase inhibitor, hemagglutinating, phytic acid.
total vicine, raffinose, stachyose and verbascose were: 4.6 mg/g, 1.36%, 299 U/g,
1902 U/g, 1.93%, 4.7 mg/g, 0.28%, 0.63% and 1.46%, respectively.

Soaking mung bean sceds in sodium bicarbonate solution (pH 7.85) was
effective in removing all antinutritional matters except phytic acid, however,
germination was most effective for its reduction. But soaking in citric acid
solution was more effective when compared in lowering the content of phytic
acid. raffinose, stachyose and varbascose.

In order to reduce the cost of beef products, meat was replaced by
rehvdrated mung bean flour at the levels of 0, 5, 10, 15, 20, 25, 30 and 35%
besides improving their physico-clhiemical propeties.

INTRODUCTION

Mung bean is considered an important source of high quality plant
protein for human consumption, however, it contains various antinutritional
matters. It is of great importance 1o find a formula for beef sausage and beef
burger which lowers the cost of these products, especially under local conditions
of meat shortage and high price.

Several conventional processing methods such as soszking and heat
treatinent were required to remove the undesirable components from dry mung
bean seeds for improving their nutritional quality. .

Germination has been suggested as an inexpensive and effective method
for improving the quality of legumes by enhancing their digestibility (Reddy er
al., 1985), increasing the level of amino acids (Chang and Harrold, 1988) and
reducing the content of antinutritive matters (Vidal-Valverde er al., 1994; Urbano
et al., 1995; Zaki. 1996: Abuel-Felouh et al. 1998 and El-Bagouty et al.. 1999).
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The objective of the present wotk was to decrease antinutritive matters
in mung bean seeds by using soaking, germination and autoclaving Afier that
using treated mung bean seeds in preparing becf sausage and beef burger.

MATERIALS AND METHODS

Materials:
Seeds of mung bean (Vigna radiate 1.) variety 2010 were obtained from

Agricultural Research Center, Giza, Egypt.

Raw beef meat and mutton fat purchased from supermarkets of
Kalyobia. Spices ingredients (black pepper, cardamom, cloves, cubeb, cumin,
garlic, nutimeg, fennel, coriander, laurel and cardamom) were purchased from
local market.

Treatments:

Soaking: Dry mature mung bean seeds were soaked in three treatmenls distilled
water, 0.1% citric acid (pH 4.94) and 0.07% sodium bicarbonate (pH
7.85). The seeds were soaked for 3, 6, 9 and 12 h then drained.

Germination: Dry mature mung bean seeds were soaked for 2 h in distilled water
then germinated in sierile beakers lined with filter paper. and placed in
dark incubator at 25°C. Distilled water was sprinkled on seeds twice 3
day during germination. Seeds germinated for 24, 48 and 72 h.

Autoclaving treatment: Soaked, germinated and unsoaked seeds were
autoclaved at 121°C for 10, 20, 30, and 40 min and dried tn oven at 50°C

then ground to flour.

Preparation of beef sausage and burger sampies:

Visible fat tissucs were trimmed from lean meat, then minced by electric
chopper. Mutton fat tissues also, were minced. Mung bean flour was rehvdrated
by mixing with distilled water at ratio 1 ; 2 (w:w) and added by levels, ¢
{control), 5, 10, 15, 20, 25, 30 and 35% replace with beefl meat to prepare sausage
and burger. The formula of beef sausage and burger is shown in Table (1) as
mentioned by Moghazy and El-Shaarawy (2001) and Moghazy et al. (2004).

Methods:

Assay of trypsin inhibitors (TI): The trypsin inhibitors activity (T1A) was
measured as described by Stauffer (1993).

Determination of Hemagglutinating (HA): Lectin activity was determined by
measuring its hemagglutinating action according to the method
described by Lis and Sharon (1972).

Determination of phytic acid: Phytic acid content was estimated
colorimmetrically using Wade reagent (Latia and Eskin, 1980).

Determination of total vicime: Total vicine was extracted and determined
acocording to the method of Collier (1976).
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Table (1): The formula of beef sausape and bu prepared in iaboratory

Component Sausape | Burger Spices mixture
Beef meat 70.60% |  62.00% | For sausage:
Mutton fat 14.00% - Fennel 59.76%, coriander
' Water (as icc flakes) T.00% | 10.00% | 27.09%, cubeb 3.19%,
| Starch 4.65% - black pepper 3.19%, clove
Sodlum pyrophosphate |  0.30% - 3.19%, laure! 1.99% and
Sait (NaCl) 3.00% | 1.50% | cardamom 1.59%.
Garlic 0.24% -
Skimmilk der 0.40% -
Glucose 0.4% | - | ¥or burger,
Ascorbic achd 0.04% ] | Black popper 5.61%,
Sodlum mitrite 001% - cardamom 2.24%, cloves
Crovad oni = To0m ] 2-24%. cubeb 22.42%,
Egg - 7'00% cumin 11.21%, garlic
Semolina TTTZ00% | gaar A autmee
Spices mixture 0.66% | 0.50%

Beef sausage and beef burger products were fried according to Modi ef al. (2003).

Determination of raffinose oligosaccharides: Oligasaccharides were extracted
from powdered samples with 80% (v/v) ¢thanol (Akpapunam and
Markakis, 1979). Unidirectional descending paper (Whatman No. 1,
20x43 cm) chromatography using a solvent of n-butanol, ethanol and
water (5:3:1 by volume) was conducted for 48 h to scparate
oligosaccharides. The sugars were identifiod on the basis of their Ry
and R, values according to Akpapunam and Markakis (i979). The
concentration of the identified sugars was determined using the phenol
sulphuric acid method of Dubois ef of. (1956).

Alpha-Amylase inbibitor assay: The exiraciion of a-amylase inhibitor was
performed as described by Bemnfeld (1955).

In vitro proteis digestibility: The digestibility of protein in vitro was carried out
as described by Santosh and Chavhan (1986).

Chemicat analysis: Moisture, crude proiein, cther extract, ash and crude fiber
contents were determined according o AOAC  (1995).
Carbohydrates content was calculated by difference.

Freshness tests: Total volatile nitragen (TVN) was determined according to the
methods mentioned by Winton and Winton (1958). Thiobarbituric acid
(TBA) value was determined according to Harold ef al. (1981). The
pH value of meat product was measured using digital pH-meter mode!
SA 210 according to the method of Woye Woda ef al. (1986).

Water holding capacity (WHC) and plasticity were measured according to the
method described by Soloviev (1966).

Cooking loss and shrinkage were determined according to Darweash and
Moghazy (1998).

Sensory evaluation was evaiuated according to Watts ef af. (1989).
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Teofnizal aealysis was ;;:p‘zw s the sl of Gigasolgic ovilastite wi
cifferent samples of boof sausage and beef barger vhich wore treated
g data for complete randomization design. Least sigaificant difference
LSP) was calculated at €25 level of significance according v
Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

Thoexlea! composition of raw mung bean seeds:

Datz in Table () show that crude protein conient was 26.8% which was
highor than 23.4% in ten mung bean genotypes studied by Ismail (1995), but,
‘zwer than 28.2% found by Abou Arab and [1:L.y (2001) for unspecificd
cultivar. This difference in protein contont could be zitvibuted to genctical and
environmental factors. The antinutritive matters, trypsin inhibitor (TT), tannins, a-
armylasz inhibitor (w-Al), hemagglutinating (HA), phytic acid, towl vicine,
cMerzs, stachyose and verbascose in the dry mature mung bean sceds were
determined to be 4.60 mg/g, 1.36 /100g. 299 Ulg, 1902 Urg, 1.93%, 4.70 mg/g.

0.28%, 0.63% and 1.46%, respectively. Our data were different fiom those
r:;::r::q by Zaki (1996}, but, agreed with the rosults of Abuel-Fetouh ef of
{1998).

Teable (2): Chemical composition of mung bean seeds.

Components
Moisture (%) 1053 |
Crude protein* (%) 26.80
Ether extract* {%) 124
Ashe TRy | A
 Crude fiber* (%) - 310 N
_Available carbohydrate*” (%) 64.51
“Trypsin inhibitor * (mg/p) o 460
_Tannins* o _(ghoog) T 136 |
a-amylase inhibitor* U/g) 299.00
| Hemagglutinating® U4 1902.00
Phytic acid* (g/100 ) 1.93
Total vicine* (mg/g) 4.70
Raffinose* (%) 0.28
Stachyose* (%) 0.63
- Verbascose* (%) 1.46

* Caleulated on dry weight basis

Eitect of soaking on antinutritional matters:
Soaking mung bean seeds L Ui Cires reatmenis resulted in grodual
deeline in all antiutrignal matters as shown in Table (3) and illustrated in Fig. (1).
ERLY) "

Tlaae Leatmonts wo cButve in maeving Jloul 24 10 2874 of T 3111,,,., i
anny o r

Al 25 28%% ef ELA, 11 @ 13 of Lenadus, 12 {0 3075 phytic acid, 28 10 23%6 <]
vicine, 13 to 28% of raffinose, 25 to 36% of stachyose and 31 to 33% of

verbascose contents. Fig. (1) included two lines only in the case of verbascose



Table (3): Effect of seaking in distilled water, sodium bicarbonate and citric acid solutions on antinutritional

Matters (on dray weighg basis).

Time
) Disilled water 1 NaHCO, Zitric acid Disilied watsr [ NaHCO, __ aitric acid _l
g Yrypsin inihibitor {T1 . Alphs-smylase inhitator (A%}
T wen Residoe mg/g Residue mey Residur Uig Residue Ui : Residue Uy Residue
(%) ' (%) (%) (%) T ) DO %)
Raw 4.6 100 4.6 100 ah 100 299 100 295 1 100 299 100
1 3864 | B4 1818 23 1415 9% 4219 81 245.18 82 4518 82
| 8 376 | 8 3,588 .18 4324 94 2392 80 1362 78 130.23 7
.9 3588 78 3.48 5 4.186 §1 1322 78 24.2% 75 215.28 12
12 3.4% 76 3266 ™ 4,048 88 21827 73 0631 | &9 20033 &7
L Hamagglutinating (HA) Phyiic acid
Ulg | Residue Urg Residue Ulg Revidue % | Residue | % | Residue ‘ -/.ﬁ Residue
L A% ) | (%) [ (%) Lo %) (% |
| _Raw 1902 100 1902 100 1902 100 183 . 10 193 | 160 1 193 100
3 1616.7 85 1559.64 82 397 68 a4 17949, 93 13142 | 84 I LT 89
6 1578.66 83 1502.58 79 135964 82 1.7 | %% L7949 1 93 [ 16019 83
3 1540.62 81 144552 78 ;464,54 i 16598 | 86 Rk 99 18147 79 ]
12 15216 80 1369.44 2 1325 h 15826 | B2 1671 37 1am 70
| Total vicine _ Tannins
mgig | Residue malg Residue mg's | Residue % ! Residoe | % | Residue ! *a Residue
i 4% %) A%} %) L. (%) (%)
Raw 47| 100 4.7 100 47 136 100 136 | 100 1.36 100
3 3948 84 dope LT gy L A2 1297 ' 95 13192 3T 1% o 100
& 376 80 3325 L] 36 & 8 1.2648 u3 L5 | .28 98
9 EXT T . 3.243 8 3528 78 1224 90 13512 92 1.30%6 96
12 3¢ | T2 1914 62 3337 71 L1832 | 87 12104 | g9 12648 [P
Raflinose Stachyosc
% | Residue % Residue % | Residue Y Residue % Residue Residut
(%), (%) %) (%) N Y S Y I
100 0.28 106 023 100 0,83 100 0€3 | 50 | 0FR3 100
100 92716 97 03436 87 0.5607 89 08166 ;82 . 0.fnd 8
100 02548 9 0.2352 24 05292 B4 04977 79 0.4599 73
[E) 02492 ¢ 8% 0.2136 77 6.5103 81 0.485) 77 04347 69
[ 02436 | 87 0.2ii6 V2 04977 79 0.4725 75 0.403% 84
Vaerbascose
Residue Y% Residue e Residoe
e} __ (%) (%)
100 1.46 100 1.4n 100
83 Liil8 83 .18 80
79 1.1388 78 1.0058 73
75 1.095 75 0.9344 [
70 10074 | 68 0.9082 62

S6LY peiradp Jugpr {F vononposd pang focg y a8psmog frog
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Fig. (1): Effect of soaking on antinutritional matters,
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that distilled water and NaHCQO, have the same Jine. The results clearly show that
soaking in 0.07% sodium bicarbonate solution was more effective in removing all
antinutritionat matters except phytic acid. But soaking in citric acid solution was
more effective when compared in lowering the content of phytic acid, raffinose,
stachyose and varbdiécose,

These results are in agreement with those of Fernandez et ol (1993) who
obscrved that afler soaking faba beans in H,0, citric acid and sodium bicarbonate
solutions, a decrease in T1 took place except in <itric acid soaking, due probably
to the stability of the inhibitor in acidic pH.

Effect of cermination on antinutritional mattere:

Germination increases the activity of anabolic and catabolic reactions
which hag haen contied to pung hean seerds to otudy ite effert on the levels of
yorions antinutrional matters. Ag chown in Tahle 74) and Fig (1 T1A gradually
decreased to 27% of its original level in ungerminated seeds. These results are in
agreement with those of Baun ef of {1997), Abdel-Gatil (1998) and Zaki et al.
(1999).

Germination for 72 h removed 81% of HA in mung bean seeds. Bau et
al. {1997) observed disappearance of most HA activity in sovbean afler 4 days of
germination.

The germination process led to sharp decrease in a-Al levels to reach
22% Decrease in a-Al in germinated seeds conld be attributed to proteolytic
degradation of inhibitor during germination (Gupla and Wagle. 1980,

Germination is the most effective process for reduction of phytic acid
content in mung bean seeds. These losses may be attributed to the activity of the
phytase enzyme. Vidal-Valverde ef al (1994) noted that phytic acid was
hydrolyzed during germination.

A sharp reduction was observed in verbascose sugars during the first 24
h of germination to 53% but, slight decrease was for stachyose (24%) and
verbascose (8%) during the same period. At the end of germination (72 h) the
reduction of sugars was 76%, 71% and 56% for verbascose, stachyose and
raffitiose, respectively

Table (4): Effect of germination time on antinutritionsl matters

€S les loss | 22 1318 | 5. | ¢ :
Ev (EEQESZS ¥ | SF (el R | Ef | EE | 88
EE E’EL%‘EEL EE ( £T | 3T | ST | ET || £E
3= [FE 228 | & = = e & >
Rew | 100 ] 100 | 100 | 100 [ 200 ] 100 | 100 | 100 | 100
24 ] 16 | 56 | 48 72 189 [ 100 {92 176 ) 47
48 | 42 | 34 26 4 | 75 | 70 70 | 73 | 38
72 1 27 | 22 19 15 | 45 | 40 44 129 | 24
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Fig. {2): Effect of germination time on antinutritional matters.

Tue efivai oi autoclaviag va the anlivuinitional maticrs ie wung bean secds:

Data in Table (5) and Fig. (3) indicated that autoclaving was more
effective than soaking for inactivating antinutritional matters in mung bean seeds.
However high reduction was observed in soaked-autoclaved seeds. Moreover,
autoclaved germinated seeds revealed enormous reduction. The results of the
present work suggest that a combination of two or more sithple processing
methods may be used to improve the nutritional value of mung bean seeds. Our
data agreed with those of Khalil and Mansour (1995), on faba beans.

Table (5): Residual percentage from antinutritional matters after

autoclaving
£ £
Treatments Eé gg § g@ g_ ég ég Eg

: 11

(%)
Total vicine
¢4)

Control without 100 {100 (100 | 100 { 100! 100 1 1001 100

autoclaving 100
Dry seed 44 46 [ 45|35 (65151 14213940
Sosking in water 18 k7 |12 0 [29)38 13 |11{ 9
Soaking in sodium
bicarbonate 16 | 2111450 | 2535711} 9} 8
Soaking in citric acid 34 1231171 0 [19 )37 [ B |6 (35
Germinated for 72 h 4 10;10] 0 |13 /33 [13]114 9
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Fig. (3); Effect of autoclaving on antinutritional matters.

Effect of processing on in-vitro protein digestibility:

In-vitro protein digestibility of raw and treated mung bean seeds was
performed and results are shown in Table (6). Soaking resulted a slight
improvement in protein digestibility which was calculated to be 74.6, 73.9 and
75.2% afier soaking for 12 h in water, citric acid and sodium bicarbonate
solution, respectively compared to 72.4% of raw seeds.

Table (6): Effect of treatments on protein digestibility index

Treatments Digestibility (%)
Raw sseds 72.4
Soaking in water (12 h) 74.6
Soaking in bicarbonate (12 h) 75.2
Soaking in citric acid (12h) 73.9
Germination seeds (12 h) ' 11.7
Raw seeds + Autoch. 76.3
| Soaking in water + Autocl, 79.1
Soaking in bicarbonate + Atocl. 79.8
Soaking in citric + Autocl 76.8
Germination seeds + Autocl. 83.4

Germination improved the protein digestibility of mung bean seeds than
autochiaved raw sccds however, germinated-autoclaved seeds showed the highest
in-vitro protein digestibility of 83.4%, The improvement in digestibility could be
induced by the combined effect of decrease in Tl content and/or a greater
susceplibility to enzyme attack of the degraded proteins formed during
germination as described by Liener (1994).
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Chemical and sensory evaluation of prepared beef sansage and beef burger
by adding rehydrated mung bean flowr:
a) Beef sansage:

Data in Table (7) show the moisture, crude protein, ether extract, ash and
total carbohydrates contents in beef sausage prepared in laboratory. Moisture
content of fresh sausage ranged from 58.92 to 62.61%, while, it was from 49.27
to 52.57 % after frying. Mositure, crude protein and ether extract contents
decreased by increasing the level of replacement with mung bean while, ash and
total carbohydrates took the opposite direction. This is mainly due to the lower
content of protein and fat content in the replace ingredients. On the contrary, ash
and total carbohydrates increased by increasing the supplementation levels. These
results are in agreement with those reported by Faheid et al. (1998).

Also, results in the same table indicated that moisture and ether extract
decreased after frying, while crude protein, ash and total carbohydrates increased.
Crude protein decreased in all treatments by increasing the levels of replacement
for meat by prepared mung bean seeds. The percentage of decrease reached
10.22% for crude protein at level 35% replacement. However, increase of crude
protein after frying may be due to decrease in ether extract content due to escape
of some fats in cooking process and/or lowering of meat with increasing the level
of replacement as mentioned by Nuzhat ef al. (2002).

Table (7): Chemical composition of beef sausage with rchydrated mung

bean.,
Replacement | Molsture (%) Crude Ether extract® Ash* (%) | Carbokydrate*
with mung protein* (%) (%) (%)
bean (%) |Fresh( After | Fresh | After | Freah | After |Fresh| After | Fresh | After
frylng fiying fryin frying frying

0 62.61(52.57138.94142.16|44.16/38.99(7.59| 7.98 | 9.31 | 10.87
5 62.08]51.64|38.65/41.32/43.88(38.43]7.61] 7.63 | 9.86 | 12.62
10 61.55/51.70137.77/39.27|41.53/3867]7.65| 7.71 {11.05{14.35
- 15 60.89151.98(35.79|38.8843.20|37.487.70| 7.78 ;13.3115.86
20 60.12151.67)33.94]|37.90{42.86]37.5117.74| 7.82 {15.46]16.77
25 59.93|51.50{32.20136.78142.60|37.27}7.77| 7.83 {17.43]18.12
30 59.39149.99130.48{35.27142.35|37.007{7.82] 7.90 {19.35;19.83
35 58.92149.27|28.72|34.77142.08|36.44| 7.88] 7.95 |21.32/20.84

* On dry weight basis.

Data in Table (8) indicate the physico-chemical properties of beef
sausage with series levels of mung bean replacement besides changes in TVN,
TBA, pH value, WHC, plasticity and cooking loss in prepared beef sansage. TVN
amounted to 9.60 mg/100 g in fresh beef sausage and increased after frying to
9.80 mg/100 g. Adding treated mung bean seeds at levels from 5 to 35% in fresh
or fried beef sausage decreased TVN to 5.95 and 6.60 mg/100 g respectively.
TBA took the same trend and revealed 0.64 and 0.65 mg/kg in fresh and fried
beef sausapge and decreased to 0.33 and 0.36 mg/kg respectively: On the contrary
pH value was 5.87 and 5.95 in fresh and fried beef sausage and increased
gradually to 6.06 and 6.08, respectively. Concerning W.H.C. it was 1.25 cm?/0.3
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g in fresh beef sausage and decreased gradually 10 0.50 cm?/0.3 g, while plasticity
decreazed from 220 te 1,70 cm?/0.3 g Cookinge Inss % wac & 51 in fresh beef
sausage and decrecased gradually to 2.06. These resuits are in agreement with
Faheid ef al. (1998) and Modi et al. (2003).

Table (8): Physico-chemical properties of b-ef sausage with rehydrated

mung bean.
Regloeomwmsl  TYN T TBA | oW vale WHC | Plasicity | Cooking
=t Hmg/100 (ool i %6 /0.3 Toss (%
e e A | i e L e LR
N, Syng| . gl  |foing fiyiny
0 960] 980 [064] 065|587 595 (125! - 3200 - igs1]| -
5 Jo4s[970[059] 062 [589] 599 [1.15] - [305] - (172] -
| 10 ]840/ 9107053059 !593]601095] - |280f - {754 -
15 |780[ 890 {050[052]5951603[095] - [265] - l694] -
2 ]7.50] 810|045 046 {602/ 605080 - [245] - [5.89] -
| 25 Jeso]750]038] 0427603} 6060751 - [195] - 48] -
30  1630] 70071035] 038 {604 607 [060] - [175] - [266] -
|35 [595[6.60(033]036 (606{608 [050] - [1L70] - 206] -
TVN: Total volatile nitrogen TBA: Thicbarbituric acid

WHC: Water holding capacity

Data in Table (9) indicate the sensory evaluation (color, aroma, taste,
texture, palatability and total scores) in beef sausage prepared in laboratory with
replacement by mung bean (0 to 35%). Results show that there are significant
differences (P<0.05) for color. taste, texture and palatability between control and
all treatments, except there was no significant differences (P>0.05) in aroma
between control and treatments with replacement level of 5, 10 and 15%
rehydrated mung bean.

Table (9): Sensory evaluation of beef sausage with rehydrated mung bean.
"Replacement
withmung | Color Aroma Taste | Texture |Palatability| Total score
bean (%)
Control 9.8+0.13*[ 9.6+0.16° [ 9.8+0.13" [ 9.9+0.10° | 9.8+0.13" | 48.9+0.38"
5 9.240.30° | 9.3+0.16° | 9.240.13° {9.3+0.17°| 9.2+0.15° ]46.2+0.59™
10 9.24039°[9.3+0.21% | 9.140.10° | 9.2+0.16%| 9.1+0.00° [45.9+0.53" |
15 9.0+0.46™19.140.13%°[9.0+0,16™[9.2+0,18"] 9.040.15" | 4534059
20 8.8+0.30™| 8.740.26™ | 8.8+0.10°[ 9.0+0.16] 8.9+0.21* | 44.2+0.63°
25 8.640.38° | 8.4+0.28° [ 8.5+0.22°[8740.15°| 8.440.16° [42.6+0.57°
30 74+0.40° | 7.640.31° | 6.610.22°] 6.9+0.18°| 6.7+0.21° | 35.2+0.68°
35 6.41040° | 6.9+0.417 | 5740.26° | 5.9+0.28° | S5H0.IT | 304+0.92°
LSD 0.57 072 0.50 0.51 0.50 3.76
4, b, ¢, d & ¢: There is no significant difference between any two means, with the
same attribute, have the same letter (P > 0.05).

—
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Anyhow, the mung bean added to sausage samples could be separated
into two groups, hence there is no significant differences (P>0.05) between any two
samples with the same group. The first group includes sausage lreatments
replacement Ievels 5, 10, 15 and 20% of mung bean.

The second group includes sausage treatments replacement with 25 to
35% mung bean. In the same time there is significant difference (P<0.05)
between the two groups.

b) Beef burger:

Data in Table (10) show the moisture, crude protein, ether extract, ash
ami ial carbohydrate contents in beel burger p.pared in lsboralory with
replaccanent levels of mung bean. Moisiure content of fiesh beel burger was
47.12%, while it ranged froui 54.34 10 66.61%e it all Ucaluiciis. Moisiue conicii

wvervaiear alts dyilg ol all rcatnents, wiscie it ranged (oin 53.57 w0 56.44%.

Crude protein and cther extract contents decreased with increasing the
leve! of replacement by mung bean seeds, while, ash and total carbohydrates
content increased with increasing replacement levels (0 to 35%).

Also, results in ihe same (able indicate that moisture, crude protein, ash
and total carbohydrate contents decreased after frying. wherever ether extract
content increased.

The percentage of decrease reached to 9.25 and 7.05% for crude protein
ai level 35% compared to fresh and fried one. respectively. Decrease of crude
protein after frying may be due to increase in ether extract. These results are in
agreement with those reported by Abd El-Salam and Hassanin (1987), Mansour
and Khalil (1999) and Ei-Mansy et al. (2002).

Table (10): Chemical composition of beef burger with rchydrated mung

bean.
Replcernent | Moisture Crude Ether Ash* Carbohydrate*
t"@:‘)‘ (% protein® (%) | extract* (%) (%) (%)
Fresh| After | Fresh] After |Fresh| After [Fresh| After | Fresh | After
frying frying fryk frying |
0 J67.12] 5481 [51.81] 4452 [14.97{ 2259 | 652 | 631 | 2670 26.58

s 6434 55.28 14906]| 4306 [1384| 2252 | 659 | 648 [ 3051 | 27.94
10 65.89| 5644 [48.53| 42.71 | 1361 2244 | 670 ) 6.53 [31.15| 2832
15 65.19| 54.57 [4729] 4146 [13.20] 2131 | 6.77 | 660 | 32.75 | 3064
20 660115474 (4611 40.72 [ 127} 20.74 | 6.96 | 666 | 34.23 | 31.89
25 65.60( 5640 144.72] 39.46 | 1191 [ 2083 | 696 | 670 | 3641 3301
30 6533) 56,16 | 43.54]| 3842 [11.77( 2109 | 698 | 673 | 3771 | 33.77
35 65.65| 53.57 | 42.56] 37.47 |11.24| 2051 | 6.96 | 6.84 | 39.24 | 3509

+ On dry weight basis.
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Data in Table (11} indicatc the physico-chemical properties of beef
burger with series levels of mung bean replacement besides changes in TVN,
TBA, pH value, WHC, plasticity, cooking loss and shrinkage in prepared beef
burger. TVN amounted-to 10.40 mg/100 g in fresh beef burger and increased after
frying to 11.70 mg{]00 g. Adding treated mung bean seeds at levels from 5 to
35% in fresh or fried beef burger decreased TVN to 5.80 and 7.40 mg/100 g
respectively. TBA took the same trend and revealed 0.56 and 0.59 mg/kg in fresh
and fried beef burger and decreased to 0.33 and 0.35 mg/kg respectively. On the
contrary pH value was 5.40 and 5.64 in fresh and fried beef burger and increased
greadually to 5.78 and 5.95 respectively. Concerning W.H.C_ it was 4.90 cm*/0.3
g in fresh beef burger and decreased gradualy to 3.30 em?*/0.3 g, while plasticity
increased from 1.70 to 2.00 cm?/0.3 g, Cooking loss % and shrinkage after frying
reached 13.26 and 13.42 fresh beef burger and decreased gradually to 3.54 and
6.75, respectively. Similar findings were reported by Lecomie ef al. (1993) and
Modi ef al. (2003),

Table (11): Physico-chemical propertics of beel burger with rehydrated

mung bean,

5 TVN TBA pHvekie | WHC | Plastidly | Cooking s | Shrinkege

¢ |_gtinp ij @3 | @imag | on | e

§ [t fryng

BB HERE RN

4

0 (1040]11.7010.56{0.59]540{564/490] - |1L70] - 11326} - } 1342
5 1990 [11.00;053{0.561542{554|4.50| - |L75] - |1249] - | 1295
10 [930)1060{0.50{0.53|548]562{445] - |L75] - |949| - | 12.18
15 | 850|990 |048{051]|555{566|425| - |195} - |7.36]| - 10.86
20 [780920({045{049(559{575(408 - (185 - 1659 - 9.24
25 1690|850 [042]044]|565{58213.75| - |190{ - [484| - 837
30 }620]800|038/040;571]590{350f - j195] - {372] - 7.38
45 |5801740(033|035)5.78|595(330| - |200] - |354]| - 6.75
TVN: Total volatile nitrogen TBA: Thiobarbituric acid WHC:
Water holding capacity

Data in Table (12) indicated the sensory evaluation (color, aroma, taste,
texture, palatability and total scores) in prepared beef burger with replacement by
mung bean (0 to 35%). Results indicated that there were no significant differences
(P>0.03) for all propertics tested except total score between control sample and
all treatments for 10% replaccment levels.

Anyhow, the treatment of beef burger samples could be separated into
two groups, hence there is no significant differences (P>0.05) between any two
samples with the same group. The first group inctudes beef burger treatments
replacement levels 5. 10, 15 and 20% of mung bean.
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The second group includes beef burger treatments replacement with 25
to 35% mung bean. In the sanfe time there is significant difference (P<0.05)
between the two groups.

S0, it could be recommended to apply replacement level with 20% mung
bean from meat used in prepared sausage and beef burger products.

Table (12): Sensory evaluation of beefburger with rehydrated mung bean.

; o | Total
withmung | Color Aroma Taste | Texture |Palatability S

bean (%)

9.5+021" [ 72+0.19"| 9.61024" {9740 25| 73+0.17° [ 433+1.06"
02+0.19% | 6.8+0.13°| 9.2+0.247| 9.3+0.24%1 6.9+0.21% |41 4+0.93°
9.14+0.25% | 6.840.14%] 9.2+0.19%]9.1+0.33%| 6.8+0.23% [41.0+1.02%|
8.9+0.21" [ 6.6+0.08] 9.0+0.13" [8.8+0.30™] 6.8+0.21™ [ 40.1+0.72"
8.8+0.13%%(6.4+0.07=] 9.0+0.13" {8.740.23"| 6.7+0.14% | 39.6+040%
8.7+0.13%] 6,340 14° | 88+0.15 |86+025%] 66+0.18" [39.0:0.72%
8.5+0.177 | $.8+0.237] 8.140.207 | 83+0.30° | 6.4+0.20™ [37.140.
K 83402371 56+0.24°] 7.940.257 [ 821029 6.3+035° [36.3+1.14°
LSD 0.55 0.46 0.56 0.78 0.60 251
& b, ¢, & d: There is no significant difference between any two means, with the
same attribute, have the same letter (P > 0.05).
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