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Palm Sugars Improve Starch Digestibility of Bakery Products

‘Ruwmpai Thongta and Khongsak Srikaeo
Food Sciencé and Technology Program, Faculty of Food and Agricultural Technology
Pibulsongkram Rajabhat University, Muang, Phitsanulok 65000 Thailand
 *Corresponding email: khongsak@psru.ac.th

ABSTRACT

Palm sugar has been used as a traditional sweetener for thousands of years in Asia. It is now
gaining popularity gIobally because of ifs natural, occurrence, minimal processing
requiremerit and health giving properties. This paper examins starch digestibility, physu:al
and sensory characteristics of bakery products (breads and cookies) produced by using palm
sugars from Borassus flabellifer (palm sugar) and Cocos nucifera {coconut sugar) in
comparison with cane sugar (sucrose) and sorbitol. It was found that sorbitol provided the
slowest starch digestion rite and consequently the lowest estimated glycemic index (GI)
values. Palm and coconut sugars provided better starch digestion rate and lower GI values
than those of cane sugar, indicating their nutritional. quality over the cane sugar. However,
sweeteners affected the physical and sensory characteristics of the products as evidenced by
appearance, color, texture, a, and sensory scores. This research suggests that palm sugars
might be used to replace cane sugar in bakery products for lowering GI purposes but. care
must be takeh as they induced changés in the properties of the products.

Keywords: Palm sugar, Coconut sugar; Bakery product

INTRGDUCTION

Palm sugar has been tised as a traditional sweetener for thousands of years in Asia. It is now
gaining popularity globally because of its natural, minimal processed and healthy. One of the
miajor health claims is its glycemic index (GI). Low GI foods play an important role in the
dietary management of diabetes, weight reduction, peak sport-performance and the reduction.
of risks associated with heart disease and hypertension (Jenkins ét al., 2002). This paper
examined the physicochemical propertics and starch digestibility of bakery products (breads
and cookies) produced by using palm sugars from Borassus flabellifer {(palm sugar) and
Cocos nucifera (coconut sugar) in comparison with cane sugar {(sucrose).

MATERIALS AND METHODS

Wheat flour was analyzed for starch composition including total starch (TS), resistant starch
(RS) and non-resistant starch (Non-RS) following the approved AACC Method 32-40. It was
then mixed with four types of sugars (cane sugar, palm, coconut and sorbitol) at the same
sweetness: level. The sweetness level for cane sugar, palm and coconut sugars is 1.0 while the
sorbitol 15 0.6 (Whelan et al., 2008). The mixtures were analyzed for starch digestibility and
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Figure 2 Appearances of the breads produced from a) cane-sugar (control), b) coconut sugar,
¢) palm sugar and d) sorbitol

Table 1 Physical properties and average estimated glycemic index (GI) of the breads
produced using different sweeteners

Breads Color e Firmhess Glave
1.* a¥ L* (53]
Cane sugar 6540+ 071* 3.15+007° 1955+021" 094=001% B857.71+1.03° 81.34+096
Coconut 61.60+0:42° 3.60+0.14% 20.55 £.007* 092 £000 §1266+£8070 6567+D0,12°
Palim G065+ 007 370+£000° 20400000 089L001° 88488 +787° 63924127
Sorbitol 62.45+0.64°  3.50 +0.000  19.55+007 0.87+£0.00%  833.18 £555° 5578 +0.14°
Values with the same letters in column are not significantly different (P > 0.05).
Table 2 Sensory characteristics of the breads produced using different sweeteners
Breads Color Odor Sweetniess Texture Overall
acceptability

Cane sugar 76710717 6.67 0.06% 6.804 0528 7.20+£1.03% 7.40+£7.89°
Cocoruit T.40 4077 £.80 £ 0.89% .80+ 096° 7.03 £ 0.89° 7.13+£0.90°
Palm 760+ 086 693 +069° 6.67+099* 7.03+1.07° 7.004+ 1.08°

~ Sorbitol 7.77 677 .37 = 0,96 4234107 4,47 +122° 460+ 130

Values with the same letters in column are not significantly different. (P > 0.03).

Counsidering the density of the black/wlite pixels in Figure 2, the appearances as determined
by image analysis techniques (Stikaeo et al,, 2011), gave acceptable results. The porosity as
indicated by percentages of the white pixels in the images was found to be 57.14+0.91%,
57.41£1:23%, 56.03:£2.21% and 56.92+1.61% for the breads made with cane sugar, coconut,
palm and sorbitol respectively. The ¢olor and texture including water activity changed in
according to the sugars used.

In terms of cookies, the appearances of the cookies are shown m. Figure 3. The physical
properties and sensory characteristics are shown in Tables 3-4 respectively. Unlike breads,
'the appearances of cookies made using different types of sugars gave different appearances.
Sorbitol gave the lowest sensory scores when compared to those from the other sugars.
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Figure 3 Appearances of the cookiesproduced from a) cane sugar (control), b) coconut sugar,
¢) palm sugar and d) sorbitol

Table 3 Physical properties and average estimated glycemic index (GI) of the cookies
produced using different sweeteners

Cookies Color Ay Expansion Break strength Glave
L* a* b* ratio (rm) {g):

Canesugar  66.43=021° 533+006 2947+0350° 033+0.01° 0.78+0.03% 76421=329° 86142173
Cocormt 6120 +035% 8832025% 31074057 036=001" 081 +005° 768.85+080° 4639+ 0.08
Palm 62.100.00° 947£006° 3240+0.00° 038+001° 082+0.04° 76434+123° 4814087
Sorbitel 67.40 = 0.10% 533+£012° 29.63+038° 0404000 090+0.00° 66423431 2831 +£0.18°

Values with the same letters in column are not significantly different (P> 0.05)

Tablé 4 Sensory characteristics of the cookies produced using different sweetenérs.

Breads Color Cdox Sweelness Texture Owerall
acceptability
Cane sugar =~ 7.33x088" 6804+ 1.03° 6.47+1.20° 6.93£020" 7234085
Coconut 753073 6.80 = 112" A7+ 105 6.93 + 0262 7.37 £0.78*
Palm 7370817 647+ 1.64° 647+ 1.11° 6.93+0.11° 7'.2-3_ +0.86*
Sorbitol 7:50+0.82% 7.13+0.89° 4,70 & 0.70° 6.10 + 0.76° 657+101

Values with the same letters in column are not significantly different (P> 0.05)

Thas research highlights the findings from coconut and palm sugars. As mentioned earlier,
very few published works have proved that palm sugars were low in GI values and suitable
for low GI foods. Only one recent published work has reported that the GI of coconut sap
sugar was in low category (Irinidad et al., 2010). The estimated GI values of the breads and
cookies made using coconut or palm sugars were found to be significantly lower than those
of cane sugar. The major components of palm sugars are sucrose (~70-80%) with glucose
(-3-9%0) and fructose (-3-9%) (Purnomo, 1992). Although, the major sugar component in
palm sugars are sucrose, similar to cane sugar, palm sugars are minimally processed and their
natural forms are complex and contain other ingredients rather than sugars. Palm sugars were
reported to contain significant amounts of dietary fiber, especially inulin {Trinidad et al.,
2010; Vayalil, 2012). These could play an important role in lowering the GI values.
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CONCLUSION

Sweeleners influenced the starch digestibility, physical and sensory characteristics of the
wheat based food products breads and cookies in this study. This paper highlights palm
and coconut sugars as alternative healthy sweeteners-as they provided benefits in terms of
GI values. In this study, palm and coconut sugars can be used to produce breads and
cookies with lower GI properties than those made from cane sugar. Although palm and.
coconut sugars could mfluence the physical and sensory properties of the products they
have milder effects than those of sorbitol.
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