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chemical and sensory properties of biscuit

%&%\eﬁﬂé%&\%)ddﬁﬂ&&ihh)

Cuaigeal) ildal) afac)

gl gl la gll ae

(ol pial)
gih de g, .2

e daala — Ape 30 Anigll A0S — 42 V) agle and b aclise i

il Al alad)

#2021 — 2020



slaay)

cag bl dndly las o slall dadly 4 alas ey s ) edlal) aaatiy ial) el G )
Gig)l ele Byl IS5 @law ciile o dn IS Tage "oadl' ) ey ally SlalL Gajall il )
b Baime agin Jh o @l Ga ede 5 8 IS Tage el Qi @l a3l ngdi  JSs el

coelil Culalling dicags aady 4iedd

sod) Gadl b

G Gudial) ihagay (B giday "dyend Ayge ) dsban Ay b (A ecsSl) & daadl Jl
o cplilae aie lofy W atesd Lo cwii o Wil Tage ¢Sl (e anls€ i)y Cilgins Lgd Cuniad
casilly £galaall

Ay g AU (kg

shu i IS aSile D (ol ol () ¢y dislins agic U Gy ¢ it U Upal Cus )
sl JS 8 oSile Bl ((3ig aay 3lidly Bod ddaal IS 4 oSl 2Ol caailly oliall g
ogany iy 8 s aililey WS ¢ Al aSlay Pl Jpexs oSlses Pl gy Gped

Dra Sy WS Leganl oy B LS

s



(S Sde il AN g cualat A duyeu ) olielly pailly KAl Jiyas pil
el scay @l Al Lyge Aoelan¥ls dleally Laalall sLall 8 olicdes ¢ i JSI 1K
e gale IS Lgiliaal o a9

oy Ll ol aunly delag) a2y @A) cadl JGI ihag ) pilly KA dijas pail LS
Ol S delagly 33 63 Lihag cailingg Algguns dsadiy Allis alee JIEY Lalg,)la clijlay
o WAl (55 Ol) e Sl ey O abid g ldall il coall B1S) e Ul s c3yganal

(1.:\443 ‘é.‘.a)i

giig )l (e cimying Lgd caalad Sl amdl Al QY daalad) (Bhed dala ) Sa) S
Loc) 3l duanigh A< Balee uaiilly Kl (adly ccubigaaall I (o Uil diadd L Jde Sl S
Dla W a5 3 iy _alall seall e 236V asle aud (atyg 4uilis sanlls e

GIEN | I PR I A

Closladll ey Linlios leaed Gle b e 5,5 G650l 55l Y il LSa (S
Al oda e gl DA s 3

alallae He€all 30aYly dene desa Heall 30V ASAN) Liad sliaed saludl ) KNG Aok
il Byeally Lgalals Al cliey @lldg Lo & Al claadlall UKV cojie

sl o calad) (gginall o slgu Sl 8 Tulad) hes gl OIS e ) SN dasl LS
Gy gl GUEN e 8 Qlaadl dase Sl Ay ey SAL adly laadl
Lol Lojd als (ovige Giully cdilaasSl) ) Lidy) (e shaY LU 832 aladial Jages
cbany) Qi) 3 oo led il (3358 Gevige Gl ey QIS (gl Aty b

ceodlibeng danl JS Ladlid) oda Cpyalall SBaaly Dy IS <al Ll

R/
0‘0

>

D)

*,

X/
0’0



Crgbind) (upgd

dadal) il
A8l aaly Gaal) dasia 1 J5Y) Juadl
2 daaiall -1
adlaaly Gaadl il e
danapal) Zapal) 1 BN Juadl)
6 dana pal) dufpal) =2
6 5500l Sl Cruaglly alal) Gl =12
6 Hllaas laalle 8yg0ull 7] adly —2-2
8 552l L A813a0) Aadlly el uS il ~3-2
10 :8y9anll Hlal dasal) duandagll (ailiadl)l —4-2
11 Tomato pomace: (85l J&) 8ygaill aoieat lilaa =5-2
11 iyl Jad d81aal) dagdlly  Jlesll uSHl-1-5-2
16 :Peels gaall —2-5-2
19 :Seeds ull-3-5-2
21 1) e liall 8 550l J& (e 8ol —6-2
25 sl U8 Bsnna CusSodl mess —7-2
28 1yl Ji Capias —8-2
31 sl Li-9-2
Adiphg ciadl) Mga sl Juadl)

34 aidjhy Gl dge -3
34 Gadl) dge -1-3
34 8yl J&n —1-1-3
34 1aibasll alsall —2-1-3
34 ad) ik —2-3
34 rchiaa) gl J& Beaa yuans —1-2-3
35 fhdagll oSl auieat —2-2-3




36 Gial) Jabadg
37 : Al cleay) -3-2-3
37 :Lshl —1-3-2-3
37 il =2-3-2-3
37 oaall =3-3-2-3
37 Odigoall =4-3-2-3
37 by -5-3-2-3
38 clyuag <l —6-3-2-3
38 PHI) day35 200 Aa genll ~7-3-2-3
38 Ol =8-3-2-3
39 ) sl s —9-3-2-3
40 Sl gl (e ggiaal) pam —10-3-2-3
41 DPPH ik (385 82083 aliadl) blial) (et —11-3-2-3
41 (L, a, b) Coslll cyipe st —4-2-3
42 sl il —=5-2-3
42 Slasy) dalasll —6-2-3
LiBlially i) spall) Juadll
44 dadlially gitisl) —4
44 ol 8ypanl) il AslaSll ol pdgall Gimns il it —1-4
48 iaall 8)ga1ll J& 3 gasal LibaasSl) ihdigall (ams dudys il —2-4
51 Ol e cataall Bygaill JiB Ggnue (Seina Ay il —3-4
51 | blaally Uges Alledll liSyally Soasl S5l & Catatl dlee 530 dalys —4-4
8ysand) il 5ausU aliadll
55 Boadl J& (ol Cise (2 G elogll il Lilae 53l —5-4
56 | el Gans b i) Byo0l) J8 (yaasas el (383 Jlasid 55l ddy ~6-4
Ly pdal) CugSenll Clinal 45kl
60 Uan (e CusSadl (ggine (8 Ciaal 8y53l) B (dgaine dila) il Ay —7-4
Oleal)
61 Cilisad Ol Cyisa b Chinall ypnid) Ji Byana dilia) il Ay —8-4

Ay yaall s




61

Caiaall 85l i (3gammar aedall CuysSoad) ilisal danial) ailasl) ~9—4

62 52O sleadl) Llailly Lgas Alladll Sl 3 ol il 4y ~10-4

ataall Bygatl) J& (§gamiar acdall cugSunll

64 Bysaid) i Bymnar pedal) sl (olll hisa b oaill il Al —11-4

Ciiadl

Sluagilly Glalingy) @ (ualdd) Juadl)
67 labingy)
68 Sluagll
gl 1 uald) Juadl)
70 upal) galydll
70 L) aalyal)
Jslaadl cugd
i Jsd olsie e
13 la g Ly ypanll oi8 8 Ligsn Alladll Clyall g (ginal) |
14 Lgan Alladll LSl (e ool 8pgailly Ja (ggine o &)lie | 2
17 ol Heddl Sl Sl | 3
20 s & ling ISl 4SfE 2 B3k GLIY Slolly cadlly o) ssisa | 4
(Gladl gl el o) & /abe s Sualls 5)a20 Laysdag ddaall 5501l

35 i) cugSeal) cliosa 5
44 Wl 8ygaill Ja Aial ALl Shdgall pan A | g
48 il 8)sand) J& (B saine Al bl Whdgall (amy dulp | 7
51 (Mg «Ca K) caladll (amy (o Chinall 8ysaill (& Ggne (g5ina 8
55 Caiaally iUl Byeall Jail Golll Clyiise mB | g




57 Cydgall Gans b Cainall Bsuill U8 Gsnesar zadll s Jlasid 586 | 1
60 U (e hiaall Byganll i Beaa aedall CugSiall Gilie (seina 11
(K «Ca <Mg) alaall
61 Bsill i (Bsaesas dacdall CugSuad) e (D @ <L) ool chase | 12
Caiaal)
62 cagaall 3ygaidl I8 (3 gamnar pedall CugSunll dpuall ailadll il 13
63 a5l 52083 aliaall Jalially Lgon Alladll Glyall (o (ggimal il | 14
el (6) saal Al 5le DA Caimall 8ys0ill Ji (3 ymases pc el
64 Pha Caiaal Bganll i Boaunas pedall CugSull Glll lyiise ad | 15
el (6) 5aal Al
JSEY) (i sgd
ad) bt o ot ad)
A Jsad) o s Jea
40 el (maal (gHlaall Jiaiall 1
52 Cainally 3l 8ysail) il Sl Sl b o) Adee 35| 9
53 5ol Jil PHI) daag 2l A ganl) 8 Chniall dilee iy 3
54 Slmall Jaliailly 2K s 8AYly ALK cVgidl) (sgima B Chsbatl Alee 3G |y

5ysand) Jad sansU




uadlall
e Biaall BN DA (3 daala —del)3l) IS -2V agle add plie B Gl N3 3
slad) iy Lo Alledll clSialy Slaasl Sl dus ) Gl 130 G 22021 Y 2019
s A o caladl slsgll aladiuly =3Uall sysnl) Jin Caih ylUall g0l Jial ¢y olll Cilydisag 5SS
Lgn alladl) iliSyally  Shaakll Sl & Caaatll Dlae 530 dudng aiade 55 delu24 504l 2740
J8 Gsmse el 38N il Jlaia) Lo 30 L)y cudi Gl ydigas 5208 sliaall Ll
Ol ey Laally dibiasll chdgall ans (& (%155 %10 %5) ddbas aws SOy 55l
slaall Llaally Lo alladll LSyl 3 pgdl (6) sl i) ddee il dalyy st LS ecusSall
oAl 53 A gSaaall clinal Gsll) igag 500U
Bmgenll Aajys SNy Giglls cadlly slels Akl e ) Bl Ji (gae &l
Gsinall &l LS ¢ gl e %(2.44) %(35.93) %(21.81) «%(11.13) %(7.28) %(86.86)
el o) § 100/ i oS ja (38.72) lanidlally o 100/l s (443.63) 2SN gl (g

%(63.64) 52083 slaall Jaliall glig ¢(alall ¢l

a9 dushill (e Byl JB Bsnsa (g5ina b (P<0.05) (spine paliail ) Cangatl didee

L giall Laeall Candtl Wi ¢(@s L) sl (63i5a 9 530S aliaal) Jaliially 2SI < Ngiadll (ya (sgimally pH
in (248.04) sl (a5 Fo(14.15) skl G 553l S Gyanen (S5ine b Cum (S diagasl
Slaall Ll gliy o(alad) O3el Guld o) £100/0iensS s (35.94) @l gidlally o 100/ebile

%(54.01) 28



5 23256) &b asisiaadly aadlSlly agsalisd) (o Syonidl JB Bonase Grina Of gl ekl

(4.17)

s b (P<0.05) digine 53l ) Bl & Bommsas zeadll 382 A3l Jaia) didee

Loy ol gilally ¥l a ginally Acagenll day3s LYY cgalaal) calol) gl cdusha)l

JE (Bgasa (o ALY (ggima 82l CugCeadl 8 (D) a5 (8) sasI (sl (53505 83w Sliaal

= Ui Juail %(10) 5 %(5) cusSel) tine oy (L) gobad) sd5a5 PH 1) o8y imiiily (850l
COluel) iy 45)lke

il e sl grina ( (P0.05) (gyine alisil ) el 6 sl (il dlee

e b A Blee 558 ol Lty (D) eVl (8) e 55y 5383 slindl) Lolially <)

(L) gobaadl digag AlSl il Al (e dg yaall ilisall

cujbud\ 4&3)5.4...\.\]\ c‘;\\:\.n:\ﬁ\ L_HS):J\ cu:m;:ﬂ\ 4§)5J.uj\ Ja S 9nina 4@33.1.\3\ Ja ‘Z\,\;l;'\i.d\ Cilalsl)

Al Ol lydisa BauSOU aliaall Jalial cclas il (IS il



Abstract

This research was carried out at the laboratories of the Department of Food Sciences,
Faculty of Agriculture, Damascus University, during the period from 2019 to 2021.
The research aimed to study the chemical composition, bioactive compounds,
antioxidant activity and color indicators of fresh tomato pomace. Fresh tomato pomace
was dried using hot air at a temperature of 40 °C for 24 hours, and then it was ground,
and the effect of drying process on chemical composition, bioactive compounds,
antioxidant activity and color indicators was studied. The effect of partial replacement
of wheat flour with tomato pomace powder in three different percentages (5%, 10%
and 15%) on some chemical, sensory and color indicators of biscuits was studied, and
the effect of storage process for (6) months on bioactive compounds, antioxidant

activity and color parameters was also studied.

Fresh tomato pomace content of moisture, ash, fat, protein, fiber and total acidity was
(86.86%), (7.28%), (11.13%), (21.81%), (35.93%), (2.44%) respectively, and the
content of total phenols was (443.63) mg Gallic/100g, and flavonoids (38.72) mg
quercetin/100g (based on dry weight), and the antioxidant activity was (63.64)%.

The drying process led to a significant decrease (0.05>P) on tomato powder content of
moisture, pH, total phenols content, antioxidant activity, and color indicators (L and
a), While the total acidity was increased, as the moisture content of tomato pomace
powder was (14.15)%, the total phenols (248.04) mg Gallic /100g, flavonoids (35.94)
mg quercetin/100g (based on dry weight), and antioxidant activity (54.01)%.

The results showed that the content of tomato pomace powder of potassium, calcium and
magnesium amounted to (23256, 4171.5 and 3022) ppm respectively, the total acidity
was (2.73)% as citric acid, and the pH was (4.17).

The partial replacement of wheat flour with tomato pomace powder led to a significant
increase (0.05>P) on biscuit contents of moisture, protein, ash, minerals, fiber, total
acidity, content of phenols and flavonoids, antioxidant activity, redness (a) and

yellowness (b) indices by increasing the level of addition of tomato pomace powder,



while pH and brightness indice (L) was decreased. The both of biscuits samples (5%)

and (10%) showed the best sensory acceptance compared with other samples.

Storage process for 6 months exhibited a significant decrease (0.05 > P) in total phenols
content, antioxidant activity, redness (a) and yellowness (b) indices, while total

flavonoids content and lightness (L) parameter were not affected.

Keywords: Tomato pomace, tomato pomace powder, drying, chemical composition,
biscuits, minerals, total phenols, flavonoids, antioxidant activity, color parameters,

storage.
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