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Preparation of Coated Citric Acid for Sensory
Improvement of Chocolate Products
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Abstract Coated citric acid as an acidulant was prepared to be used as a stable food additive. Sensory evaluation of
chocolate products with the coated acidulant additive was performed to improve sensory preference tendency
in chocolate product. When the ratio of coated acidulant was varied on the preparation of dark (0, 1, 2 wt%),
milk (0, 1, 2 wt%) and white (0, 2, 4, 6 wt%) chocolate, 1 wt% (dark and milk) or 2 wt% (white) addition
showed better preference than that of 0% sample in overall acceptability. Under the condition of the same
coated acidulant content (1% or 2%), the white chocolate showed best sensory evaluation result in sweet, sour

taste and overall acceptability.
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mixture 100 kg

mixture grain shifting (20 mesh)
60-62°C, 2 h
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55-56°C, 1.5 h

40 min

50°C, 30 min

30 min

10 mesh pass, 20 mesh on
magnetic pass

(b)

Fig. 1. Flow chart for the coated acidulant preparation (a) and the
products of SR-Red K-300-coated citric acid (left), riboflavin-
coated citric acid (right) (b).
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Meltin heated at
9 55°C for dark, 45°C for milk, 42°C for white chocolate
l
Temperin cooled at
pering 27°C for dark, 26°C for milk, 25°C for white chocolate
l
I kept at
Stabilization 327 for dark,31°C for milk, 29°C for white chocolate
l
Mixin adding coated citric acid
9 | 01,2 4 6%

Molding at 25°C for 24 h

Fig. 2. Flow chart for the coated acidulant chocolate preparation.
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Table 1. Scores by sensory evaluation of dark chocolate added
with coated citric acid

Sensory Coated citric acid (%)
L F-value
characteristics 0 1 2

Appearance 567 + 1.83° 692 + 151° 733 + 1.61° 330
Texture 492+ 198" 6.83 + 175° 583 + 140" 370
Sweet taste 492 + 156° 6.58 + 1.73° 658 + 1.08° 5.04
Sour taste 525 + 1.71° 500 + 2.13° 475 + 2.05° 0.19"°
Bitter taste 542 + 1.88° 542 + 2.07° 550 + 1.45° 001

Overall acceptability 4.75 + 2.45° 7.33 + 1.50° 575 + 1.54° 573

hab ° Superscriptive letters indicate significant difference at a =
0.05 as determined by Duncan’s multiple range test.
2NS Not significant, p < 0.05, p < 0.01.

U3 2Z50) ZRAIE H7HES 0, 1, 2%2 225k
<= Wl J7PE3 (Table 2), 2J#S 74 #bo] (p < 0.001)
2 HYal, FEAE 2% H7F) 7.589 L& 9 A
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BTt 1% HA7H7E 24 (p < 0.05)0= 6.759] w2
HEE wol 93 2F3loE T8 TINE 1% ARk
Aol 7P vl st Aoz Az drh

Table 2. Scores by sensory evaluation of milk chocolate added
with coated citric acid

Sensory Coated citric acid (%)
e F-value
characteristics 0 1 2
Appearance 6.33 + 1.15° 517 + 1.80° 7.58 + 1.16 8.86
Texture 6.25 + 2.63° 533 + 1.97° 6.25 + 2.26° 0.63"°
Sweet taste 6.92 + 1.68° 6.42 + 1.38% 6.75 + 1.54° 0.33"S
Sour taste 567 + 1.83* 550 + 1.24° 433 + 2.10° 2.04"S

Bitter taste 542 £ 198° 517 +134° 508 + 211° 0.11"°
Overall acceptability 5.00 + 2.49° 6.75 + 1.82° 517 + 1.95° 253

ab ° Superscriptive letters indicate significant difference at a =
0.05 as determined by Duncan’s multiple range test.
2NS Not significant, ‘p < 0.05,  p < 0.001.
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Table 3. Scores by sensory evaluation of white chocolate added
with coated citric acid

Sensory Coated citric acid (%)
characteristics 0 2 4

F-value

Appearance 533 + 2.64° 658+ 1.24° 592 + 1.88° 358 + 1.31° 577
Texture 567 + 271% 6.08 + 1.08° 642 + 193 425 +129° 314
Sweet taste 558 + 1.51% 6.67 + 1.157 6,50 + 1.68” 458 + 1.08° 7.21"
Sour taste 508 + 2.11% 617 + 159° 558 + 1.38° 350 + 247° 421
Bitter taste 500 + 237" 500 + 165 475 + 154° 492 + 2.15° 0.04"®

Overall acceptabilty 4.08 + 1.62° 7.00 + 0.95% 450 + 1.00° 233 + 1.07° 31.26
1)

ab.¢ gyperscriptive letters indicate significant difference at o=
0.05 as determined by Duncan’s multiple range test.
2NS Not significant, p < 0.05, p <0.01, p < 0.001.
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o= 2F39Y A7} AdolskA vee o] YRk,
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ujZoth A2Hog Auke U ZRAES] H7ER
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Table 4. Scores by sensory evaluation of chocolate added with
1% coated citric acid

Sensory Samples
L F-value
characteristics dark milk white
Appearance 500 + 0.85° 6.50 + 1.38% 6.17 + 1.03° 6.04"
Texture 567  219° 525 + 296° 525+ 242° 0.11"°
Sweet taste 475+ 1.96° 617 + 1 .34° 667 + 123  4.98
Sour taste 417 + 159° 567 + 1.44° 642 + 0.90° 8.77

475 + 214 517 £ 1.80° 475+ 205° 0.47"°
450 + 1.83° 533 + 1.56® 6.33 + 1.23° 4.15

Bitter taste
Overall acceptability

a.be gyperscriptive letters indicate significant difference at a=
0.05 as determined by Duncan’s multiple range test.
2NS Not significant, 'p < 0.05, p <0.01, p < 0.001.

Table 5. Scores by sensory evaluation of chocolate added with
2% coated citric acid

Sensory Samples Fval
characteristics dark milk white vale
Appearance 6.50 + 1.31 7.00 £ 2.17° 550 + 1.68° 226
Texture 575+ 314° 617 +2.08° 600 + 154 0.10"°
Sweet taste 433 +098° 550 173" 633 + 1.44°  6.03
Sour taste 475 £ 1.77° 500 + 1.35° 6.33 £ 0.98° 4.42

Bitter taste 467 + 250° 583 + 164° 567 + 246" 096"
Overall acceptability 4.75 214> 550 £ 1.00® 650 + 1.24°  3.90

Wab e gyperscriptive letters indicate significant difference at a=
0.05 as determined by Duncan’s multiple range test.
ANS Not significant, p < 0.05, p < 0.01.

AFVA) gstom Age] Z5E & ol Fle mEITle]
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1%, SOl 228le 2%2 FHALS W /Mg T By
ASEE etk TR0 Sae] 1% e 2%
Q1 o1, B D FolE A BRI 2FUS NS 1
slolE Zgglo] W Anke] 28} Guo] AMA
5w} 1 we Aom Uit

# Al

B AT AR 2187 vlo]. 2 B 2K Ao
EAIAE] (RIC) 20093% AFge] A7H8] el o]a) 4=3
HAFUT

920099 119 129, AASS 2010 10Y 25Y
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