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Background and objectives: Fruit-based drinks are secured with
antioxidants, carotenoids, vitamins and other nutrients necessary for human
health. Apricot juice is especially consumed in the summer due to its high
nutritional value. As the apricot is a seasonal fruit, apricot juice is prepared by
using concentrated juice in the other seasons. This study is devoted to
examine the possibility of the production of beverage from dried apricot due
to the high cost of concentrate preparation (equipment and energy
consumption), and relatively high mineral loss.

Materials and Methods: Apricot fruit was purchased from a local market,
washed, dried in a laboratory oven (70°C), and then used in for the beverage
preparation. The effect of formulation parameters, including pectin percentage
(0.1-0.3 %), the amount of sugar (8-12 %), and amount of citric acid (0.3-0.7
%) was evaluated on the physicochemical (viscosity, Brix, suspended solids
and sediment content) and rheological properties of the reconstituted
beverage. The flow behavior of the samples was investigated by a power law
and Herschel-Bulkley models. The response surface methodology (RSM)
based on the central composite design (¢=1) was used to predict the effect of
formulation variables on the qualitative characteristics of the apricot beverage.

Results: The Brix and viscosity of the beverage increased with the
simultaneous increase of pectin and sugar due to enhancement of
concentration of the sample. The analysis of the rheological behavior
demonstrated that the flow index (n) was less than 1, and the resulted
beverage displayed shear-thinning behavior. According to the statistical
indices, the Herschel-Bulkley model with the highest correlation coefficient
was selected as the best model for describing the rheological behavior. Results
of the process optimization indicated that the best conditions for reaching the
minimum viscosity and suspended solids with maximum desirability of 0.885
were obtained at levels of 0.1, 0.7 and 8.978 % for pectin, citric acid and
sugar, respectively.

Conclusion: The current study was developed to produce beverages from
dried apricot. This technique is low-cost compared to the conventional method
in which the beverage is reconstituted from concentrated juice, and also
reduces fruit damage and loss. With respect to the high content of minerals
and fibers in the dried slices of apricot compared to the fresh fruit, the
prepared beverage also follow this trend. The results of this investigation
indicated that incorporation of pectin in the beverage formulation may reduce
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the undesirable phase separation.
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Table 1. Experimental design results for the formulation of apricot beverage
(do ) S (Ar3) S o] (Ao 3) S Sl
Sugar (%) Citric acid (%) Pectin (%) Treatment
10 0.5 0.1 1
12 0.3 0.3 2
8 0.7 0.3 3
8 0.3 0.1 4
12 0.5 0.2 5
10 0.7 0.2 6
10 0.5 0.2 7
10 0.3 0.2 8
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Figure 1- 3D plot for the e ect of pectin and citric acid on brix of apricot beverage



Y+ ¥ D)Lea:# SY 0)53 c‘:!"..\.c 3‘90 ‘5)‘4&;53‘5)91)3

Brix (°}

et

o
)ﬁv a3

C: sugar (%)

03

A pectin (%)

oSS Laps

01 12

Moss Shdg o p Ui S 5 oSy Sl 1 gdmaw M —Y JSS
Figure 2- 3D plot for the effect of pectin and sugar on brix of apricot beverage

16 e
a P
L 15
% £ |
w?’" = 14
B: citric acid (%)
Sofas deasl duapy

C: sugar (%)

8 S deaya

1535 G oSy it S s ol 5 S5 Sl S (s S Y IS
Figure 3- 3D plot for the effect of sugar and citric acid on brix of apricot beverage

s M ST 5 0 5bss Oljee 5 035 L

B el s 5 S0
o slaesls a5l 5l el Gjl:.? 0L, 8,
058 sladde S5 5 (A p S 2l 03 A
VoY dohr o essa M- Las 5018
AL = La s Jde gy ol 5 .l ol 03,31
S350 D) m i 5 Ol Sl e o
sl bl gl axle bl o Jsy5 Sas s
Sl sl iamen 5 od oy S el LA
Ksn s aS Slmets O sV 508 sl el
dal_u“ Sl 0L Jled,y els A d sdal i

o S el OF W30 355 48 550 ) 51 28 Lo g

YA

¥
Suspended solids = +13.53417 + (13.90000 x

pectin)* —(13.88333 x citric acid)* +(2.08333
X sugar)

Sy et S il s Ol e ¥ aady Sl
Wl G sl Sl RS ke 0n 5 G
531 AU it S ddl st es
L ine S IS 5l Glhas el slpe 2alS
a3 g OB Glae dalm slge Do 2 1y (o) 2 2052
Sl Sl (S fm Al 5 S e Sl L

W3 AR SIS e il
LIS @) JSi 5b 1 (s lanl) 048 56 s

SAALS el.av)‘ o c}ﬂb)) &J»:.Jr}.: LSLAQ}:MY)AJ}



01y 5 53Llmw (etonn [ e S5 9 (otleownd 950 b Olpoguad (o)

sl o 03l Ol £ s S Dlsd S ad cul S Ledigd 53,

)deu)ww:‘fwj—“f|j)><_;‘:'j

Ghas dal 3lpe
Suspended solids (%}

A pectin (%) B: citric acid (%)
S dussd 01 07 Sl auz)s

Alo35 Shd s e dol 390 5 K fw ol 5 55 IR ST hmpan SO Y IS

Figure 4- 3D plot for the effect of pectin and citric acid on suspended solids of apricot beverage

o B Sl a3 ¥ gles 5o oo ¥ Sk 4 (516K 51 ey (V) J gt bl

» 0l dngs L;LACJ”AYJA)—O JSJ:
Figure 5- Formulations prepared according to table 1 after 3 months storage at 4 °C

Hos5 Gard 5 51 015 056 dude (gla el sl =Y g

Table 2. Evaluation of power law model for apricot beverage

Treat N K R? R%-adj
1 0.3677 5.907 0.9792 0.9779
2 0.4097 5.722 0.9907 0.9901
3 0.3727 6.741 0.9867 0.9858
4 0.428 3.645 0.9920 0.9915
5 0.2536 7.258 0.9789 0.9776
6 0.362 6.780 0.9893 0.9887
7 0.4028 5.461 0.9900 0.9894
8 0.4104 7.131 0.9961 0.9958
9 0.3752 7.051 0.9875 0.9867
10 0.4066 5.334 0.9853 0.9844
11 0.3951 5.526 0.9905 0.9899
12 0.359 7.014 0.9773 0.9758
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Table 3. Evaluation of Herschel-Bulkley models for apricot beverage

Treat n K 60 R? R’-adj
1 0.6486 0.988 11.440 0.9935 0.9926
2 0.5479 2.345 7.829 0.9946 0.9939
3 0.6007 1.553 11.770 0.9977 0.9974
4 0.6151 1.126 6.583 0.9990 0.9989
5 0.6129 1.364 12.930 0.9918 0.9907
6 0.5186 2410 8.990 0.9446 0.9939
7 0.5981 1.569 9.374 0.9978 0.9975
8 0.4550 5.301 3.823 0.9965 0.9960
9 0.4963 3.165 7.984 0.9903 0.9890
10 0.6670 1.039 4.090 0.9980 0.9978
11 0.5860 1.622 9.153 0.9982 0.9979
12 0.6444 1.133 13.880 0.9926 0.9916
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Figure 6- Shear stress variations versus shear rate for different formulation of apricot beverage
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RS 53 1 U e S Al
Sl 54 A a5 s yls a5 5S s
Ol 4w sSs Ol o 1y (o 2090 (Sl prnse
PRI el g3 a5 S Rl e e
o A Ul e 1 Rl ol A a5
5 sl Lad s se S 5 S Rl
010) sls & b S S

ZL;',I” Z‘}_‘.)JLK;*’

U s S Al Olgn 29050 L Gienn
e b a3 5K 5 Ay e i3 Sas 2 oS

il sl e
Slsles (6 S 3500 plaig b
Ll e aopar oS Sl aoe L)
bl 5 OV pe B aS A oo i 5o 5L
) o3 S bear 3 4 Nl ane 65513
e 3 B e e Wb LS
o O 03,5 oS Ly 03,5 i Slikes
A5 G OV g b g Il 155 200 0
Al olpe 5w Sy Bl 4 ol ol 5
S o250 0 S5 S ramed 5 G
S

Alr oSy e

DL UHY}‘AJ&A—“‘@"‘]@‘J““ LL).»L.»:‘
A% J_"J" &J'J.rw.l:.w\ Aoy o/

¥y

Sl alie s (ANOVA) bl U
A sl DL OV se b slasleds a5 55
S0t Sy Aol 5 K8 (S il sl
A3 A0 e 5o a0 S s anssSss
5 Jelime S ol pme aman AL e I3 e
5 (10390 <) Febeade L p33 4y Ol
0313 OLES b gy e adslan 3 (A3 44 mla) ™
R e el sy il il el 0
Gliker 1o Jue gl R7pred 5 R%-adj e
S Ao 3 AY 5 A8 Ll s S s s s
B H/FOTA (i ol el gl o Pl
5 oSG e i sla e 1500 ala
AP 43S s Ol S5 s S ]
Aas e Ol J.‘ol;-
0 byl

Viscosity = -2.48333 + (342.22500 x pectin)
—(24.12500 x citric acid)* +(0.83125 x sugar)
. (9875000 x pectin x citric acid)  —
(20.62500 x pectin x sugar)  + (1 43750
citric acid x sugar) — (144 00000 x pectin ) +
(25.25000 x citric a31d2) + (0.15250 x suger )

=S et as by Ol e dslas ol S

e sl 4L S s Sl Bl e o 5 S5



Y+ ¥ b)w SY 8,92 ¢‘_¢|.S.é 3‘50 Lg)‘.\.e‘iigd)gi)é

Aol )y baens (ang abaid) ol fn i (sls el
o.l_&wu,:w._i ﬂsLS.a AM\;_U.A A rl>u| Jde Cmo

5D olibesl 5l sdelcawsa pslis LRSM Lw

sy glii |y oS sl (et Ao s s 5 )b

(f Jj-b,-)

40

35

(3132 i) g
Viscosity (cp)
]

A pectin (%)

[E=SHEEY

CA—:J".rSJAQ-)bl{‘}MJJA/QVAﬁ‘ﬁJQJM)J

ﬂ-’u‘-lﬁ-i‘ﬁg'ﬁ_‘)h.l :bjfdn 2> /AN

Sl s g oole Lagaly S a sl okl s
j—"]’ QJM} «(YY/9) J_’|J" L;_l;u Jel>= b‘)_n

Cass L olanlsl oo ply oS (Y

B: citric acid (%)
(4233) S sl

I35 Shd g )58y O peid 3 S kel 5 03K s S| (Gaan SO A S5

Figure 8-3D plot for the e ect of pectin and citric acid on viscosity of apricot beverage
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Table 4- Error percentages between the predicted and experimental responses

Responses experimental predicted Error percentage
suspended solid 24.8 239 3.62
viscosity 27.7 29.4 5.78
brix 14.7 15 2
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