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1. Random treatments of the experiment based on the independent variables in the Box-Behnken design

Treatment Lemon juice Turmeric Mint extract
ml) @n (1)
1 0 0 03
2 3 500 06
3 0 250 06
4 6 0 03
5 3 500 0
6 3 250 03
7 6 500 03
8 6 250 0
9 0 500 03
10 3 0 06
11 3 250 03
12 3 250 03
13 3 0 0
14 6 250 06
15 3 250 03
16 0 250 0
17 3 250 03
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Fig 1- Effect of turmeric, lemon juice & mint extract
on the pH values of sugar cane juice.
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Fig 4- Effect of turmeric, lemon juice & mint extract

on the total soluble solids of sugar cane juice
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Fig 2- Effect of turmeric, lemon juice & mint extract
on the total titratable acidity of sugar cane juice.
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Fig 5- Effect of turmeric, lemon juice & mint extract
on the turbidity of sugar cane juice
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Fig 7- Effect of turmeric, lemon juice & mint extract
on the total phenolic content of sugar cane juice
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Fig 6- Effect of turmeric, lemon juice & mint extract
on the color indices of sugar cane juice
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Fig 8- Effect of turmeric, lemon juice & mint extract
on the DPPH radical scavenging ability of sugar cane
juice

> 2bo, A=Y

28 S G ol U el s b
SRPad] 51 golein e ol 0k o0ls OLES ¥ s
Sl 053l 5 el sy Sl me 5 sl R?
Siln e Oge3 S I 55 (P</10) I3 gme O]
St b 5 e A e 35 (P0/00) e 0]
Al b gosbas b S wgrass o e
e b geslas 5 ekl e s bl
oA s e (P</00) 5 (P 0 ) dPSe/0N) = sha
po> ax ) Sl goolas Jb S 45‘;5 35 Sl
b ool ‘U.ﬁb)'—)*:u Jlae sz,
S Py el mhae loged ALl pxe a3,
b goslas 5 seubl Olme Eal5l das o OLES Lok ol
S ol A s IS Gy GRIB e
W3l RS Sudg s asmany Ol oS K

A3 S edalie ek gad 53 JS 5 000 )il

7

S Sl eslial b SISt BT o, —v-y
DPPH 5151 Jsl,

Glpookd 5l Jue (ubsls LT F Jgds las
P</v0 mhaw s s Il Sasilee cusls
P>1/00 maw 53 il ede atld 5 Ll g
Flie J i goslae ot I o 55 lo o 8
gl 3 wsma s e s asmssy - sedkl
Sagme PN maw 3wy e 5 P/e0
= sl blize I cpedkl o 3 K (w5l LS
o axys sy - e ol L Goslas
2V IS el B s s b goslas 5 gad]
2oy Vb plie bl SVL sl
Lol ons i iS5l el ials
bl s (SL,8 Il ol park] Ol Sl
Clew Col S a5l ol &S S e s Sl
L aS [Y4] il gakl 55 595 50 C sluy (VL luie

LYV] cils calka s (peies @\:4

DPPH

A:lemon juice

1 .\7‘/:‘: 020

C:Turmeric



VEOY 3T Y oy 05 OFY oslad

Overall acceptance

A:lemon juice

250
0 "0so

B

C:Turmeric

Fig 9- Effect of turmeric, lemon juice & mint extract

on the overall acceptance of sugar cane juice
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Table 2. Analysis of variance (ANOVA) for turbidity, Brix, acidity and pH of sugarcane juice

Turbidity Brix Acidity pH Source
0.0118" 0.0475" <0.00017 <0.00017" Model (p-value)
0.0078™ 0.0245 <0.0001™"" <0.0001™" A- Lemon juice
0.0438" 0.2142™ 0.0005™" 0.8869"™ B- Extract
0.2206"™ 0.1257"™ 0.0130" 0.0328" C- Turmeric
0.8930™ 0.0564™ 0.0080™ 0.6891"™ AB
0.9782"™ 1.0000™ 0.4801"™ 0.8408"™ AC
0.0636™ 0.1225™ 0.9643"™ 0.0555"™ BC
0.0009™ 0.0590™ - <0.0001™" A?
0.7403™ 0.1307™ - 0.2401" B2
0.4276™ 0.1695™ - 0.8367™ c?
<0.091"™ 0.6701"™ 0.37™ 0.1057"™ Lack of fit

0.8906 0.8169 0.9959 0.9998 R?
0.7499 0.7814 0.9934 0.9995 Adj-R?
10.21 4.26 0.71 CV (%)
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*Significant at p<0.05, **Significant at p<0.01, ***Significant at p<0.001, ****Significant at p<0001, nsNot
significant

Table 3. Analysis of variance (ANOVA) for L*, a*& b*

* £3

b a L Source
<0.00017" 0.0238" 0.0198 Model (p-value)
<0.0001™" 0.8848™ 0.0007"" A- Lemon juice
<0.0001""" 0.0219" 0.4775™ B- Extract
<0.0001""" 0.0508™ 0.2512" C- Turmeric

0.8605™ 0.0205" 0.5749"™ AB
0.6876™ 0.6492" 0.5121" AC
<0.0001""" 0.0540™ 0.6051™ BC
0.0003™" - 0.0118" A2
0.0014™ - 0.9210™ B?
0.0003™" - 0.4952" C?
0.801™ 0.091" 0.0701" Lack of fit
0.9913 0.7929 0.8711 R?
0.9801 0.7406 0.7054 Adj-R?
2.36 12.38 3.03 CV (%)

*Significant at p<0.05, **Significant at p<0.01, ***Significant at p<0.001, ****Significant at p<0001, nsNot
significant

Table 4. Analysis of variance (ANOVA) for Overall acceptance, Total phenol, Antioxidant activity

Overall Antioxidant Total phenol Source
acceptance o
activity
. - Model (p-value)
N 0.0258 0.0061

0.0015

0.0032” 0.8454" 0.0560" A- Lemon juice
0.4737™ 0.0278" 0.0273" B- Extract
0.0001™" 0.0046™ 0.4843"™ C- Turmeric

0.0315" 0.1420™ 0.0063" AB
0.4473™ 0.0366" 0.0521™ AC
0.1514" 0.7365™ 0.1234" BC

7Y
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0.0037" 0.2244" 0.0021" A
0.0234" 0.6352" 0.1331™ B?
0.8892" 0.0314" 0.0133" c?
0.11™ 0.0671"™ 0.091" Lack of fit
0.9416 0.8598 0.9111 R?
0.8666 0.6795 0.7967 Adj-R?
8.35 2.66 10.08 CV (%)

*Significant at p<0.05, **Significant at p<0.01, ***Significant at p<0.001, ns Not significant

Table 5. physicochemical properties and overall acceptance of the selected formulations of sugarcane juice

lemo Extra turmer pH Brix Acidi TU L* ax b* Phen DPP  Overall
n ct ic ty ol H acceptan
juice ce
() (9
(ml)
6.00 4183 0221 237 181 0465 399 402 - 131 355 581 4441  Select
0 29 4 69 43 12 213 85 00 66 ed
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ABSTRACT

ARTICLE INFO

Many individuals exhibit a proclivity towards integrating healthful and functional
regimens into their everyday dietary patterns. Within the realm of food products,
beverages offer a fitting choice for infusing them with bioactive compounds. Sugarcane
juice, a pleasantly sweet and invigorating beverage, has garnered notable interest in recent
times owing to its nutritional merits. The primary objective of this study was to examine
the physicochemical and sensory characteristics of sugarcane juice and subsequently
optimize the formulation of a functional beverage centered on this ingredient. To optimize
the formulation of the aforementioned beverage, the response surface methodology and a
Box-Behnken design were employed. Lemon juice (in amounts of 0, 3, and 6 mL),
turmeric (in amounts of 0, 0.3, and 0.6 g), and peppermint extract (in amounts of 0, 250,
and 500 pL) were incorporated per 100 pL of sugarcane juice. The dependent variables
examined in this research encompassed pH, acidity, soluble solids, turbidity, color indices,
antioxidant activity, phenolic compounds, and overall acceptance. The outcomes of the
study revealed notable trends. As the quantity of lemon juice increased, acidity, turbidity,
L* index, b* index, total phenolic compounds, antioxidant activity, and overall acceptance
displayed an upward trajectory. Conversely, pH, soluble solids, and a* index exhibited a
decline. Moreover, increasing the quantity of turmeric resulted in a marginal increase in
soluble solids, b* index, and total phenolic compounds, while causing a reduction in
antioxidant activity and overall acceptance of the samples. Furthermore, an increase in the
amount of peppermint extract yielded elevated levels of turbidity, a* and b* indices, total
phenolic compounds, and overall acceptance of the beverages. However, this increase also
led to a decrease in soluble solids and L* index. In conclusion, the optimal composition
for the sugarcane juice-based beverage consisted of 6 mL of lemon juice, 0.2 g of
turmeric, and 418 pL of peppermint extract. This particular formulation demonstrated
superior physicochemical properties and garnered the highest overall acceptance among
the samples evaluated. Therefore, it can be recommended as a health-promoting beverage
within the food industry.
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