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Abstract

The objective of this research was to study the application of okra’s extract (Abelmoschus
esculentus (L.) Moench) as a thickening agent and to reduce sucrose content in strawberry jam.
Optimum temperature for extraction of okra was investigated in 4 levels: 50, 60, 70 and 80°C. Physical
analysis was determined by % yield, flowing distance and color values (Hunter L* a* b*). It was found
that the optimum temperature for extraction was 60°C. Then, gelation properties of okra’s extract was
investigated in 3 concentration levels of sucrose: 50, 60 and 70% (by weight of sugar per weight of
okra’s extract) and 3 concentration levels of calcium chloride: 2, 2.5 and 3% (by total weight). Physical
analysis was determined by flowing distance and color values (Hunter L* a* b*). It was found that ratio
of sugar to calcium chloride at 50:2 had the least flowing distance (or the highest viscosity). Therefore,
this ratio was used to study an appropriate ratio of okra’s extract to reduce sucrose content in
strawberry jam. The sucrose content was varied in 3 levels: 40, 60 and 80% (by total sugar weight),
okra’s extract was varied in 3 levels: 20, 40 and 60% (by total sugar weight) and pectin content was
varied in 2 levels: 0.5 and 1% (by total weight). It was indicated that ratio of sucrose to okra’s extract
to pectin at 40:60:0.5 had the most spreadability and the highest flowing distance (or the least
viscosity). Sensory evaluation were higher score in appearance and spreadability than that of the
control sample, which was not replaced sucrose with okra’s extract. Therefore, this formula was
selected to study chemical composition. The proximate analysis were 60.75+0.95% moisture, 0.45 +
0.02% fat, 0.48 + 0.01% fiber, 0.59 + 0.01% protein, 4.26 + 0.19% ash and 33.47 + 0.76% carbohydrate
by wet basis. The strawberry yam with ratio of sucrose to okra’s extract to pectin at 40:60:0.5 had the

energy from calculation 31.49 % lower than that of the control sample.

Keywords: Okra’s extract; Yam product; Sugar; Calcium; Pectin; Gelation properties
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Table 1 %Yield, color value (L* a* b*) and flowing distance of Okra’s extract at difference extraction
temperature
Extraction temperature (°C)
Physical parameters
50 60 70 80
%Yield"™ 65.21 £ 13.44 67.86 £ 13.19 68.41 £ 14.28 72.38 £ 7.41
Lightness (L*) 17.00° £ 2.83 19.77°° + 3.2 23.18%° + 1.45 27.37% £ 2.21
Redness (a*) -4.42°+0.3 -4.03% + 0.58 -3.56° + 0.27 -2.66% £ 0.05
Yellowness (b*) 0.16° £ 0.99 1.53" + 2.05 4.02% + 0.86 5.21% £ 1.22
Flowing distance™ (cm) 13.97 £ 1.50 14.50 + 1.39 15.03 £ 0.94 15.03 £ 0.45

Mean + SD (n = 3); ns = non-significant difference (p > 0.05); * ® © Different superscripts in the same

line indicate significant differences (p < 0.05)
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Table 2 Flowing distance and color value (L* a* b*) of Okra’s extract at difference mixture ratio of

sugar and CaCl,

Ratio of Flowing distance
Trt L* a*" b*
Sugar:CacCl, (cm)
1 50:2 6.63° + 0.25 14.29° £ 0.90 -1.51+£0.13 0.54° +0.03
2 50:2.5 7.19% £ 0.28 14.38 £ 0.44 -1.63 + 0.01 0.31° £ 0.23
3 50:3 7.69% + 0.51 15.40% + 0.30 -1.90 + 0.18 1.14" £ 0.08
4 60:2 7.28% + 0.22 16.41%° £ 0.55 -1.97 + 0.23 1.20* +£0.06
5 60:2.5 7.45% + 0.64 15.42% + 1.12 -1.83 + 0.33 2.08% +0.04
6 60:3 7.96% £ 0.23 16.68% + 0.90 -1.97 + 0.26 211+ 0.24
7 70:2 7.33% £ 0.75 17.38% + 3.00 -1.63 £ 0.72 1.26° £ 0.06
8 70:2.5 7.71% £ 0.86 14.42°°+ 0.41 -1.73 £ 0.08 1.09*° +0.06
9 70:3 7.29% £ 0.23 14.42°°+ 0.76 -1.92 + 0.18 0.98°+ 0.18

Mean + SD (n = 3); ns = non-significant difference (p > 0.05); * ® ® Different superscripts in the same

column indicate significant differences (p < 0.05)
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(Ndjouenkeu, Goycoolea, Morrisa & Akingbala,
1996)
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a o A A A . @
m:mmﬂumﬂmuamq@ Faavinny
0.00+ 0.00 LTwduas(nIatduusunianunia
vnawbiauisalnalaluszoziianiivnua)

Uz uEI MY el TN uT

Table 3 Spreadability, Flowing distance, water activities, total soluble solid and pH of yam product with

replacing sugar with Okra’s extract at difference mixture ratio

Ratio of W Total solubl
ili Flowing ater otal soluble
Sugar : Okra’s Spreadability ) pH
(g/s) distance (cm) | activities (a,) | solid (" Brix)
extract : pectin
100:0:0.5 4306.62° 0.00° 0.87°¢ 58.00° 3.00%
(Control) + 242.50 + 0.00 + 0.01 +1.41 + 0.01
1498.42° 0.35% 0.91% 48.00° 3.00%
80:20:0.5
+ 50.37 +0.07 + 0.02 +1.41 + 0.01
2511.38° 0.15¢ 0.90* 48.00° 2.99°
80:20:1.0
+ 33.44 +0.07 +0.01 +1.41 +0.02
1694.72% 0.35 0.92% 45.00° 3.01%
60:40:0.5
+ 98.08 + 0.07 + 0.01 +2.83 + 0.01
2026.09° 0.25% 0.91% 44 .50° 3.02°
60:40:1.0
+ 90.83 +0.07 + 0.01 + 3.54 + 0.00
1413.93f 0.50° 0.94° 38.50° 3.03°
40:60:0.5
+ 64.39 + 0.00 + 0.01 + 0.71 + 0.01
1866.80% 0.40% 0.93% 39.00° 3.01%
40:60:1.0
+ 4243 +.00 + 0.01 +1.41 + 0.01

Mean + SD (n = 2); * ° Different superscripts in the same column indicate significant differences

(p < 0.05)
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Table 4 Sensory scores of strawberry yam at difference mixture ratio of sugar, Okra’s extract and

pectin
Ratio of
Sugar: Okra’s Appearance Taste Spreadability Overall-Liking"™
extract:pectin
100:0:0.5 6.37* + 1.63 6.88°+ 1.45 5.88°+ 1.91 6.93 +1.19
(Control)
80:20:0.5 5.97°+ 1.69 6.55% + 1.61 6.92% + 1.47 6.66 + 1.34
80:20:1.0 6.23%+ 1.40 6.38% + 1.56 6.78%+ 1.45 6.77 £ 1.27
60:40:0.5 6.38% + 1.49 6.07°+ 1.70 6.67%+ 1.45 6.67 + 1.19
60:40:1.0 6.57%+ 1.38 6.33%+ 1.45 6.70°+ 1.33 6.62 + 1.17
40:60:0.5 6.62%+ 1.32 6.18°+ 1.52 6.53%+ 1.44 6.48 + 1.20
40:60:1.0 6.68%+ 1.43 6.22°+ 1.74 6.87%+ 1.27 6.70 + 1.53

Mean * SD (n = 2); ns = non-significant difference (p > 0.05); ¢ Different superscripts in the

same column indicate significant differences (p < 0.05)
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Table 5 Chemical composition and calculated energy of strawberry yam with Okra’s extract at ratio

of 40:60 by sugar weight

(% by wet basis)
Chemical composition Ratio of Sugar : Okra’s Extract (% by sugar weight)
100:0 (Control) 40:60
Moisture 44,98+ 1.33 60.75°+ 0.95
Fat" 0.45 £ 0.01 0.45 £ 0.02
Fiber 0.31°+ 0.01 0.48%+ 0.01
Protein 0.52°+ 0.00 0.59%+ 0.01
Ash™ 4.05 + 0.41 426 +0.19
Carbohydrate 49.66°+ 1.71 33.47°+ 0.76
Calculated energy
204.77 140.29
(Calories/100g)

Mean + SD (n = 3); ns = non-significant difference (p > 0.05); * ® ® Different superscripts in the same

row indicate significant differences (p < 0.05)
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