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The Study of Optimum Ingredients of Mulberry Mixed Bar with Longan
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ABSTRACT

This research was the development of a snack mixed bar which mulberry and longan
were the main ingredients for alternative health product. The objective of this research was
to optimize the mixing formula of mulberry, longan and crispy mix in a snack bar. The
experiment was conducted as mixture design, designed with three components consisted
of mulberry 25-40%, longan 25-35% and crispy mix 25-40%. It was found that the optimal
formulation of the bar consisted of 40% mulberry, 30% longan and 30% crispy mix.
The developed bar had 7.5% protein, 8.12% fat, 58.27% carbohydrate, 4.25% crude ber,
3.57 kcal/g energy, 169.17 g/g Phenolic compound, 49.6% radical scavenging ability
and 047 aw, 14.20% moisture content. Texture prole analysis results showed 3823 N
Hardness, -2.34 J Adhesiveness, 0.48 Cohesiveness, 1.92 mm Springiness, 35.93 N*mm
Chewiness, 18.86 N Gumminess. In addition, the bars were safe to consume. The microbial
counts were within the range of TISI's food safety standard. The product’s hedonic score

of overall liking was moderately like.

Key words : Fruit bar, main ingredients, mulberry, longan, mixture design
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WINSHARVN DUNENA LTy

Iﬂﬂﬁitqﬂﬁﬁ)’mﬁ%‘nm Orrego et al. (2014)
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faf1 a_ (AQUA Lab fu CX3TX) Ay
(AOAC, 2005) @& (Minolta chroma meter
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Uszifugnnmiulssamanialoy
35 ¥ALUUANLBY (9-point hedonic scale)
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Table 1 The formula of Mulberry Mixed with Longan and crispy mix Bar

Component (%)

Formula
Mulberry Longan Crispy mix

1 375 25 375
2 25 35 40
3 35 25 40
4 30 30 40
5 40 25 35
6 40 30 30
7 40 35 25
8 35 30 35
9 40 35 25
10 325 35 325
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Table 2 Water activity and moisture contents of ingredient in mulberry mixed bar with longan

Ingredient Water activity (aw) Moisture contents (%)
Mulberry dry 0.38 + 0.00 9.97 + 0.33
Logan dry 0.54 + 0.00 15.45 + 0.19
Banana dry 0.71 = 0.00 1729 + 0.80
Cashews 0.54 + 0.00 468 + 0.03
Almonds 0.70 = 0.01 6.40 £ 0.05
Sesame 0.57 + 0.03 5.84 + 0.02
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SIMFUNANI3IAIIEA Texture Prole
Analysis (Table 4) wu AL (Hardness)
atluzae 21.32 iy 37.39 s Amaizhin
A7 (Adhesiveness) agflutag -1.87 iy -2.95
wasNMSIeAaRftey laifnfiuuazvdan
2NN AIN193INF (Cohesiveness) ol
%439 0.51 fl9 0.62 AANEANEU (Springiness)
atlu79 1.97-2.65 W, ANT3WAEY (Chewiness)
atluzae 2630 fy 47.95 16U wu. uazA
anuwileniin (Gumminess) agluzg 11.91
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Table 3 Qualities of 10 formulas of mulberry mixed bar with longan and crispy mix

formula Water activity (a ) Moisture Color
w contents (%) L a* b*
1 051 +001b 1720 £ 0.64 ab 37.85 + 0.55 321+ 024 757 £ 1.63
2 054 £ 001 c 1466 + 162 a 34.76 = 0.71 3.39 + 0.32 442 + 0.89
3 0.58 £ 0.03 c 1728 + 0.81 ab 3722 + 1.39 3.49 + 0.07 592 +1.37
4 055+ 003 c 16.02 + 1.52 ab 33.96 + 0.86 3.78 £ 0.33 2.71 £ 0.30
S 057 £002 c 1751 +£120 b 33.26 = 0.18 3.38 £ 0.72 326 £ 0.17
6 057 £0.01 c 1464 £ 204 a 35.24 + 1.91 3.12 £ 0.70 479 £1.12
7 042 +0.02 a 16.00 + 0.35 ab 34.88 + 1.67 380 +124 4.04 £ 156
8 051+ 003 b 15.96 + 0.28 ab 3748 £ 1.75 4.30 + 1.65 6.87 £ 1.17
9 041 £0.02 a 16.07 + 0.68 ab 33.73 +£0.73 3.99 + 0.59 290 + 0.32
10 051 +£0.02 b 16.93 + 1.21 ab 3717 = 0.93 271 £ 013 6.13 £ 1.25
F-test > * ns ns ns
CV% 11.37 9.43 5.79 15.10 16.75

Mean of 3 samples + standard deviation

Mean in the same column follow by a common letter are not signicantly different at 5% level by DMRT
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Table 4 Texture qualities of 10 formulas of mulberry mixed bar with longan and crispy mix

Hardness Adhesiveness Cohesiveness Springiness Chewiness Gumminess

Formula N) W) ) (mm) (N*mm) (N)

—_

36.74 537 a -229+ 076 051+009c 209+029c 4157 +1270 b 1879 £385 a

2132 +333¢c -295+ 054 056+ 0.08 bc 223 +0.32 bc 3049 £+ 895 b 1191 +£237 b
2386 =359 ¢ -2.38 +1.03 0.62 + 0.06 ab 2.50 + 0.25 ab 3627 + 480 b 1489 + 150 b
26.46 =242 bc-1.89 + 062 049 +006c 197 027 c 2632 +882 b 1333+263Db
32.89 +£ 5.07 ab-1.55 £ 0.67 0.54 + 0.07 bc 210 +£ 0.31 ab 2761+ 785 b 1765+275Db

3456 £ 6.23 ab-2.16 + 069 0.55 + 0.06 ab 227 + 028 ¢ 4795+ 834 a 1922 +£485 a
36.51 £ 342 a -187 +043 051+003c 207+013c 3898 +6.71 ab 1853 £2.18 a
3028 423 b -223+096 066 +007a 265+030a 5222+721 a 2005+176a
36.74 +285a -226+1.16 055+010c 2.04 =041 c 3893 + 14.36 ab 20.35 + 3.70 a
10 3739+453a -294+100 059 +0.10 bc 2.23 + 0.40 bc 4695 + 14.87 a 2243 + 420 a

© 0o N o 0o b~ W N

*% *% *% *%

F-test > ns
CV% 21.10 37.38 16.00 15.38 33.69 24.73

Mean of 6 samples *+ standard deviation

Mean in the same column follow by a common letter are not signicantly different at 5% level by DMRT

FIUNAASLUUNITYTLLHUNINA 1Y ANNTDUANEUEUIINYBYITNIN 6.1 - 6.7
Uizmmﬁ’uﬁamnﬁuﬁm 100 AU (Table 5) ANTDUIATIADYIENIN 6.2 - 6.9 LA
TaeT435 9 point hedonic scale Wu3n ANNTBULEANNTDE TN I9 6.2 — 7.0

ﬂ'm:LLuumﬂwaﬂmmwag 6.2 — 7.0

Table 5 Sensory evaluation of 10 formulas mulberry mixed bar with longan and crispy mix

Formula Overall Appearance Tastes Texture
1 6.5+1.2 6.6+1.1 6.3+1.4 6.5+1.4
2 7.0+1.1 6.6+1.1 6.9+1.4 7.0+1.3
3 6.6+1.2 6.5+1.0 6.2+1.5 6.7+1.3
4 6.9+1.3 6.7+1.2 6.6+1.4 6.8+1.4
S 6.6+1.1 6.4+1.0 6.4+1.4 6.7+1.3
6 6.7+1.1 6.7+1.0 6.3+1.2 6.5+1.2
7 6.6+1.0 6.5+1.0 6.5+1.3 6.5+1.1
8 6.4+1.2 6.2+1.2 6.4+1.4 6.3+1.2
9 6.6+1.1 6.5+1.0 6.5+1.1 6.5+1.1

10 6.2+1.5 6.1+1.1 6.3+1.5 6.2+1.5

Mean =+ standard deviation (n=100)
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ilwanswensulugndugeign dol
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Al unsnsimuinaaiud Tagaion
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Table 6 Equation regression forecast the optimal formula mulberry mixed bar with longan

and Crispy mix for attribute sensory evaluation from their effect

Attribute Equation regression R®> Probability
Water activity (aw) 0.51A + 0.43B + 0.60C 58.92 0.0444*
Moisture contents 14.68A + 39.37B + 16.89C - 35.74AB + 6.35AC 9249 0.0228**
-37.99BC

Hardness 42.26A + 32.02B + 20.43C 57.72 0.0492*

Adhesiveness -1.61A - 3.07B -2.42C 37.21 0.1961

Cohesiveness 0.54A + 0.51B + 0.59C 6.53 0.7895

Springiness 2.18A + 2.05B + 2.36C 7.53 0.7603

Chewiness 41.46A + 36.65B + 33.43C 2.89 0.9023

Gumminess 567A + 46.19B - 6.49C + 10.02AB + 77.95AC 96.86 0.0042**
-12.06BC

Overall 8.16A + 4.07B + 8.19C + 0.35AB - 6.66AC 9684 0.0042**
+1.94BC

Appearance 7.75A + 3.31B + 8.00C + 2.28AB — 5.67AC 72.35 0.2470
+ 2.03BC

Tastes 7.50A + 5.59B + 7.34C — 1.16AB — 4.60AC 92.41 0.0233*
+ 1.18BC

Texture 8.52A + 4.60B + 8.96C — 1.75AB - 8.54AC 98.16 0.0014**
-0.99BC

A = Mulberry; B = Longan ; C = Crispy mix
** signicantly different at the 5% level
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A: Mulberry A: Mulberry A: Mulberry
50,00

50.00 25.00 50.00 50.00 25.00 50.00 50.00 25.00 50.00

B: Longan C: Crispy mix B: Longan C: Crispy mix B: Longan C: Crispy mix
Water activity Moisture Hardness
A: Mulberry A: Mulberry A: Mulberry
50,00 0 0

50.00 25.00 50.00 50.00 25.00 50.00 50.00 25.00 50.00
B: Longan C: Crispy mix B: Longan C: Crispy mix B: Longan C: Crispy mix
Cohesiveness Adhesiveness Springiness
A: Mulberry A: Mulberry A: Mulberry

50,00 50,00 50,00

/4]
50.00 25.00 50.00 50.00 25.00 50.00 50.00 25.00 50.00
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Figure 1 Contour plot of (a) Water activity (b) Moisture (c) Hardness (d) Adhesiveness
(e) cohesiveness (f) Springiness (h) Chewiness (i) Gumminess (j) Overall (k) Appearance
() Tastes (m) Textures of mulberry mixed mar with longan from Equation regression with

3 components (Mulberry, Longan and Crisp mix)

Thai Agricultural Research Journal Vol. 36 No. 3 September - December 2018 249



A: Mulberry
50,00

Predict point

50.00 25.00 50.00
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Figure 2 The score accepted at 6.25 of
attribute sensory evaluation formula mulberry

mixed mar with longan (surface plot)
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Staphylococcus aureus Wae Escherichia coli

wsiasTy Table 8 FonanInT19 AT TiTonag
WU wARF T ipURENRN L BTiauvieTWRILN
léflaunmiilasadudulumadaimunses
MR URRAT TR AEMNTIN waldudks wen.
919-2532 (H511Y, 2532) & misudSunailysiu
Tosiu anslulawmsn Tuevns wisau asdse
noulwdfiuea uasiasifudnisdiueyys
Ane HANWVNNY 7.5% 8.12% 58.27% 4.25%
357.4 AlawAasd/100 n. 169.17 lulasnsu/n.
WAy 49.6% MNAINL Anwurmaieduis
(Texture prole analysis) §A1uLd9 38.23 N
sz -2.34 J n1939067 0.48 AN
favgu 1.92 mm Na1AEY 35.93 N'mm Ay
danuwmtlentin 18.86 N

AN N WLTEIMRNNRIBINAAT T
Fovinrsmaseuguilaasiuin 100 518
Tagl#A5TvA uUAMNTEY (9-point hedonic
scale) Wy Fuilaaliazuuuaingey
dnwuUsng & 86 ndusa iodwnda
wazANNTEUlAYSIN WAL 6.75 6.52 6.73
6.75 6.67 LAY 6.78 MINAAU (Table 9)
Fonzuuungluinudesudiunaie (Je
ASLUUNNGY 6.33-7.21) LWEAYIINARSUT
NUDUNTNE LUATRIUNTNNTOUBTR ALY
Huiiwessurasiuilna

Table 7 Comparison the value of sensory evaluation and sensory forecast

Value of sensory" Value of sensory Deviation

Attribute evaluation forecast (%)
Water activity (aw) 0.54 + 0.01 0.54 0.92
Moisture contents 14.67 + 0.35 15.95 1.75
Hardness 2511 + 3.23 2598 3.35
Gumminess 1499 + 2.07 14.75 1.62
Overall 6.51 + 1.28 6.69 2.69
Tastes 6.36 + 1.48 6.45 1.39
Texture 6.45 + 1.34 6.53 1.23

"Walue of sensory evaluation + standard deviation
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Table 8 Quality of developed mulberry mixed bar with longan

Quality Value

Standard of Dried fruit from

TISI
Colour L* 3418 + 1.33 NS
a* 293 + 0.81 NS
b* 472 +1.19 NS
Texture prole analysis
Hardness (N) 3828 + 3.23 NS
Adhesiveness (J) -2.34 + 0.63 NS
Cohesiveness 0.48 + 0.05 NS
Springiness (mm) 1.92 + 0.20 NS
Chewiness (N*mm) 3593 + 6.19 NS
Gumminess (N) 18.86 + 2.07 NS
Water activity (aw) 0.47 + 0.01 <0.75
Moisture content (g/100g) 14.20 + 0.50 <18
Protein (g/1009) 7.58 + 0.63 NS
Fat (g/100g) 812 + 112 NS
Fiber (g/100g) 425 + 197 NS
Carbohydrate (g/100g) 5827 + 3.77 NS
Ash (g/100g) 2.35 + 0.37 NS
Energy (kcal/g) 3.57 + 0.08 NS
Total phenolic compound (g/g) 169.17 + 8.32 NS
Radical scavenging ability (%) 4960 + 2.80 NS
Total place count (cfu/g) < 250 < 10
Yeasts and moulds (cfu/g) <25 < 100
Staphylococcus aureus (cfu/g) <1 <1
Escherichia coli (MPN) <3 <3

Mean of 3 samples + standard deviation
NS = not specific
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Table 9 Sensory evaluation of mulberry

mixed ar with longan and crispy mix

Quality Result"”

Appearance 6.75 + 1.06
Colour 6.52 + 1.14
Taste 6.73 + 1.03
Odor 6.75 + 1.23
Texture 6.67 + 1.15
Overall 6.87 + 1.06

" Result mean + standard deviation (n=100)
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