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Physicochemical and Antioxidant Properties of Ma Khuan Dipping Sauce
Thickened by Xanthan Gum
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ABSTRACT

The two research objectives were 1) to
compare the thickness of Ma Khuan dipping sauce
containing 0, 0.25, 0.5 and 1% of xanthan gum and
effect of temperature in between 25-85°C on its
viscosity, and 2) to compare the antioxidant
activities of phytochemicals in the sauce in the
forms of Ma Khuan powder or oil. It was found that
the sauce was classified as acid food at pH 3.4. The
higher the xanthan gum content in the sauce, the
higher the total soluble solids up to 62°Brix. The
physical properties of a product with 1% xanthan
gum were brighterin colour, and higher in consistency
and adhesiveness. Coating ability of cooked meat
ball and viscosity of sauce at an ambient
temperature increased, but flowability of sauce
decreased as compare to the control (p<0.05). In
addition, an increase in the temperature from 25 to
85°C reduced the viscosity. With comparison of the
sauce with 2% Ma Khuan powder and 2% Ma
Khuan oil at a constant 0.5% xanthan gum, the
sauce with Ma Khuan powder contained higher
phenolic and flavonoid compounds, as well as higher
antioxidant activities (DPPH, ABTS, and FRAP) than the
sauce added with Ma Khuan oil (p<0.05). The sauce
was safe form food pathogens. Therefore, the Ma Khuan
dipping sauce had a stable viscosity, flowability, and
a higher antioxidant efficiency than control.
Keywords: dipping sauce, Ma Khuan, physicochemical
property, rheology, antioxidant activity
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Figure 1 Bunches of (a) Ma Khuan(a), (b) Dried Ma Khuan , (c) Ma Khuan powder and (d) Ma Khuan oil
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Dry ingredients Wet ingredients

weight pepper powder weight (vegetable oil, chilli

and xanthan gum sauce, soy sauce, brown

sugar, and palm sugar)

I

mix up wet ingredients
I

heat at 80°C, 15 min.

I
check total soluble solids
50°Brix
I
cool the mixture down

to 55°C

I
add dry ingredients into

—
the wet mixture, mix it

check total soluble solids
55Brix
I
add acid ingredients
cook at 55°C
I
check total soluble solids

60-62°Brix, pH 3.5

I
add Ma Khuan

powder/oil, mix again

fill up the sauce, close
the lids, cooling 4°C

Ma Khuan dipping sauce
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Acid ingredients

/\

squeeze roast sesame

120°C, 5 min.

\/

mixed acid ingredients

fresh lemon juice

Ma Khuan

sort stalks out/sieve dust

roast 100°C, 5 min.

/\

screw press grind and sieve

extraction 55 °C 80 mesh

Ma Khuan oil

Ma Khuan powder

A A

Glass bottles and lids

clean all with drinking

water, steam for 15
min, and dry at 60°C

Figure 2 processing of Ma Khuan dipping sauce
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Table 1 Effect of xanthan gum addition on physicochemical properties of Ma Khuan dipping sauce

Xanthan gum concentration (% w/w)  Total soluble solids (°Brix)  Water activity ns pH ns
0 60.6020.85 0.820.03 3.42%0.15
0.25 60.8810.95 ° 0.83£0.02 3.4540.12
0.5 61.4010.24 ° 0.8440.01 3.46£0.17
1 62.0040.31 ° 0.84£0.02 3.5240.10

Note:

The abbreviation, ns means there are not significantly different (p>0.05) within the same column.

The superscripts (a and b) within the same column are significantly different (p<0.05).
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Table 2 Effect of xanthan gum addition on colour of Ma Khuan dipping sauce

Xanthan gum concentration (% w/w)

Lightness (L*)

Redness (a*) Yellowness (b*)

0 22.10%0.54 ° 10.82+0.71 ° 692067 °
0.25 22354061 ° 10.04+0.64 2 675051 %
0.5 24.16+0.66 ° 9.75+0.70 %° 6.13%040 *°

1 25.4140.40 © 9.01+074 ° 596035 °

Note: The superscripts @, b and ) within the same column are significantly different (p<0.05).
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©) s . - (d)

Figure 3. Colour of Ma Khuan dipping sauce with different xanthan gum concentration (w/w),
(@) 0%, (b) 0.25%, (c) 0.5%, and (d) 1.0%
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Figure 4. Physical and rheological properties of Ma Khuan dipping sauce with different xanthan gum

concentration, 0, 0.25, 0.5, and 1% (w/w); (a) consistency and adhesiveness, (b) coating on a

meatball and flowability, (c) viscosity as a function of shear rate and (d) viscosity of Ma Khuan

dipping sauce with 0.5% xanthan gum as a function of temperature

Note: The different letters (a, b, ¢, and d) on the same colour bars are significantly different (p<0.05).

Figure 5. coating of Ma Khuan dipping sauce with different xanthan gum concentration (w/w), on
cooked meatballs (70°C), (a) 0%, (b) 0.25%, (c) 0.5%, and (d) 1.0%
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Table 3 Effect of Ma Khuan addition on physicochemical properties of dipping sauce with 5%

xanthan gum

Treatment Total soluble solids (°Brix)  Water activity " pH "™
Control 60.80+0.52 ° 0.8310.01 3.4010.12
Ma Khuan powder 61.10+0.41 ° 0.8510.02 3.4410.13
Ma Khuan oil 53 8040 33 P 0.8410.02 3.3240.14

Note:

The abbreviation, ns means there are not significantly different (p>0.05) within the same column.

The superscripts (@ and b) within the same column are significantly different (p<0.05).

(a)
Figure 6. Colour of dipping sauce (a) control (b) with Ma Khuan powder and (c) with Ma Khuan oil

(c)

Table 4 Effect of Ma Khuan addition on colour of Ma Khuan dipping sauce

Treatment Lightness (L*) Redness (a*) Yellowness (b*)
Control 25.1140.67 ° 10.8240.70 ° 5.06+0.82 °
Ma Khuan powder 22.35+0.61 ° 10.4440.64 ° 6.1310.74 °
Ma Khuan oil 29.4340.71 12574074 ° 13.1540.83 °

Note: The superscripts (a, b and ¢) within the same column are significantly different (p<0.05).
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Figure 7 Chemical properties of dipping sauce with and without Ma Khuan

(@) phenolic compound and flavonoid contents and (b) DPPH, ABTS, and FRAP antioxidant activities
Note: The superscript with different letters on the same colour bars are significantly different (p<0.05).
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