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ABSTRACT

In the development of beverage mulberry extract mixed with honey for proper
formula as an alternative product of consumer. The studies were made with two stages of
mulberry fruits namely fully ripe (black colour) and medium ripe (purple-red colour). The
experiment was conducted as Mixture design (extreme vertices), designed with constraints
on proportion at the Faculty of Agro-industry, Chiangmai University during October 2011
to March 2012. It was found that fully ripe fruit had higher contents of anthocyanin,
phenolic compound, total solid and pH than the medium. Statistical analysis by
Response surface methodology (RSM) to optimization formula beverage mulberry extract
mixed with honey using the acceptable hedonic score of six and above. The optimal
formulation of beverage mulberry extract mixed with honey contained of 455 % fully ripe
mulberry juice, 39.5% medium ripe mulberry juice and 15% honey. The developed
beverage mulberry extract mixed with honey had 3.82+0.01 of pH value, 11.20£0.70% total
acid, 26.30%0.06°Brix, 361.3416.65 ug/ml of anthocyanin, 544.68+2.33 ug/mi of phenolic
compound, 1.391+0.035 g/l of total sugar, 1.287x0.052 g/l of reducing sugar, 88.0712.15%
radical scavenging ability. The L*, a* and b* value were 17.2310.27 2.53+0.08 and 0.52+0.19
respectively. In addition, beverage mulberry exiract mixed with honey were safe to
consume from both pathogenic and food poisoning bacteria. This product was moderately
accepted by consumers (n=100) with overall liking, mulberry odor, taste and colour of

products.

Key—words: beverage mulbery, honey
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Table 1. The formula of beverage mulberry extract mixed with honey

Component (%)

Formula Mulberry medium Mulberry Honey
ripe fully ripe
1 20 65 15
2 20 43 38
3 35 35 30
4 50 27 23
5 42 20 38
6 20 20 60
7 65 20 15
8 20 65 15
9 42 43 15
10 20 20 60
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Table 2. Quality of mulberry by fresh mass
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Stage of mulberry ripe

Quality
Medium ripe Fully ripe
Colour L* 17.43+0.15 16.94+0.35
ar 2941024 2.61+0.56
b* 0.64+0.36 0.63+0.44
pH 3.4610.01 4.24+0.02
Total solid (Tss, °Brix) 10.43+0.00 14.73+0.01
Total acid (TA, %w/w ) 8.7510.35 4.0320.75
Anthocyanin (g/g mass fresh) 253.31%1.27 677.44%1.85
Total phenolic compound (g/g mass fresh) 533.68%1.08 551.38+£0.95

Mean of 3 samples * standard deviation
* = Colour value
a* =+ red, - green

b* = + yellow, - blue

L* = lightness (100 = light, 0 = dark)
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Table 3. Qualities of formula beverage mulberry extract mixed with honey

Total solid Colour
Formula pH
{°Brix) L* a* b*
1 3.5310.58 ab 26.7310.06 f 16.7310.26 bc 2431013 b 0.5810.12 bc
2 3.8510.01 b 4423+0.06 b 16.5510.03 ab 2331012 a 0431001 b
3 3.6410.01 ab 38.4610.06 c 16.571£0.01 ab 2.34*+0.09 a 0.6110.04 ¢
4 3.521+0.02 ab 31.53+0.06 d 16.9510.03 c 2.7110.02 d 0.31X0.03 a
5 3.7310.01 ab 44201020 b 16.63X029 b 2.65120.06 ¢ 0.51X0.17 be
6 3.66X0.03 ab 60.56X0.75 a 16.38+0.03 a 2.61%0.29 bc 0.64+0.18 ¢
7 3.40X0.01 a 25871006 g 17.1230.03 d 2.84*+0.12 d 0.39%0.07 ab
8 3.851001 b 27.70£0.10 e 16.7120.02 b 2.3910.08 ab 0.6510.05 ¢
9 3.6210.02 ab 25771012 g 17.48%0.13 d 2.6610.07 ¢ 0.4+10.08 b
10 3.69%0.01 ab 60.20£0.10 a 16.36+0.07 a 2.59+0.09 be 0.6310.06 ¢

Means of 3 samples + standard deviation

Means in the same columm followed by a common lefter are not significantly different

at the 5% level by DMRT.

* = Colour value L =
a" =+ red, - green
b* = + yellow, - blue
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lightness (100 = light, O = dark)

pefludag 2587 — 60.56 lapnwuingmiid
nalpusspsuINAf pH an uargnsladid
Wisgeiduszanamesudefiazanld (TTS)

gomnluéioe (Table 3)
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Table 4. Sensory evaluation of formula beverage mulberry extract mixed with honey

(n=100)
Formula Colour Mulberry odor Tastes Overall
1 6.88+1.38 6.14+£1.70 6.36+1.88 6.48+1.74
2 6.93+1.16 5.88+2.03 545217 5.73+1.98
3 6.68%1.45 6.13%1.67 5.98%1.91 6.34+1.61
4 6.59+1.40 6.07+1.40 6.41+1.90 6.46+1.88
5 6.7011.44 5.89+2.01 5.68+2.20 5.98+1.91
6 6.13%11.66 514+2.02 4.36%2 21 4.88+2.16
7 6.52+1.33 5.98+1.95 5.73+2.26 6.13+1.86
8 6.73+1.59 6.34+1.50 6.29+1.66 6.50%1.58
9 6.80+1.55 6.21+1.73 6.21+2.04 6.52+1.85
10 6.23+1.68 5.1612.26 4.38+2.14 4.79+1.96

Mean + standard deviation
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(Table 4) lanl#i5msl¥azuuuanuaey 1
fii 9 (9-point hedonic scale) WUI1A1
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A: Mulberry medium ripe A: Mulberry medium ripe

6500 20.00 80.00 85.00 20.00

B: Mulberry fully ripe C: Honey B: Mulberry fully ripe

Colour Odor

A; Mulberty medium ripe

A: Mulbeny medium ripe
65000

P o7 BIEE
v el - -~ 2 e
65.00 2000 60.60
B: Mulberty fully ripe C: Hone - i .
y fp Taste i B: Mulberry fully ripe Overall C: Honey

Figure 1. Contour plot of attributes of sensory evaluation beverage mulberry extract
mixed with honey (ab,c.d) from equation regression with 3 components (mulberry medium

ripe fruits, mulberry fully ripe fruits and honey.) : AB,C)

A: Mulberry medium ripe

> 2

20.00 60.00

B: Mulbeiry fully ripe G: Honey

Overlay plot

Figure 2. The score accepted at 6 of attribute sensory evaluation formula beverage

mulberry extract mixed with honey (surface plot)
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Table 5. Equation regression forecast the optimal formula beverage mulberry extract

mixed with honey for attribute sensory evaluation from effect of 3 components (muiberry

medium ripe fruits, mulberry fully ripe fruits and honey).

R2
Attribute Equation regression (%) Preference*
0
Colour 6.64A + 691 B +632 C 61.11 0.036
Mulberry odor 597A + 624B + 515C + 045A B + 138 AC 98.49 0.001
+ 0.86 BC
Taste 5.73A + 6.32B + 4.37C + 0.73A B + 258A C 99.95 0.0018
+050BC +221 ABC + 742 A B (A-B)
Overall 6.14A + 6.48B + 4.82 C + 112 AB + 2.35AC 99.19 0.003

+0.56BC

A = mulberry medium ripe ; B = mulberry fully ripe ; C = honey

* = Highly significant
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HaMTIATIEALFNT N overlay plot (Figure 5)
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Table 6. Comparison of the value of sensory evaluation and sensory forecast

Value of sensory" Value of sensory Deviation
Attribute
evaluation forecast (%)
Mulberry odor 6.56 + 1.50 6.23 5.03
Taste 6.78 £ 1.51 6.32 6.76
Overall 7.00 £1.40 6.48 743

"Values of sensory evaluation + standard deviation

3. ﬁnmqmmwmmLﬁ%aoﬁuﬂanﬂauaﬁn
NENUHY
msﬁ’mmgmmmLﬂéaoﬁuwamau

afawanady 16vinsnasiananiwnie
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Table 7. Quality of developed beverage mulberry extract mixed with honey

Standard of mulberry

Quality Value juice from TISI
Colour L* 17.23 £ 0.27 NS
a* 253 + 0.08 NS
b* 0.52 £ 0.19 NS
pH 3.82 + 0.01 NS
Viscosity (cP) 258 £ 0.00 NS
Total solid (Tss, °Brix) 26.30 * 0.06 NS
Total acid (TA, %w/w) 11.20 £ 0.70 NS
Anthocyanin (g/ml) 361.34 £ 6.65 NS
Total phenolic compound (g/ml) 54468 + 2.33 NS
Total sugar (g/l) 1.391 £ 0.035 NS
Reducing sugar (g/1) 1.287 £ 0.052 NS
Radical scavenging ability (%) 88.07 £ 215 NS
Total place count (cfu/ml) <10 < 10
Yeasts and moulds (cfu/ml) <10 < 100
Staphylococcus aureu (MPN) ND ND
Escherichia coli (MPN) ND 2.2

Value mean of 3 samples + standard deviation
ND = not detect

NS = not specific

MR INAAN WU NUINRTINDU
anananuIReia1aIdunsa-a19 (pH)

Winiy 3.82 + 0.01 (Table 7) Fedmiuaimis

PRy =

afanwusunsm (acid food) Fulavinns
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Az unuaNay 1 §9 9 (9-point hedonic
scale) Tumsliazunupndnpr & ndusa
AMNNANNAN ANNTBLIALIIN IHAT LU

716 £ 119 665 139 714 £ 145 uAar

712 * 1.45 muadu Geazuuuagluinom
FOUUIUNAN LEASIIWARTUNIATDIANKA
wuauﬂﬁmwﬂuﬁwﬁaLﬂuﬁﬂau%’maaguﬁnﬂ

(Table 8)

Table 8. Sensory evaluation of developed beverage mulberry extract mixed with honey. (n=100)

Quality Result”

Colour 716 £1.19
Mulberry odor 6.65 + 1.39
Taste 714 £ 145
Overall 712 £ 145

" Result mean + standard deviation
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