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Evaluation of Two Levels and Types of Acorn Powder on

Product Quality of Low-fat Sausages as a Fat Replacer
Koo Bok Chin and Gwang Hoon Ban
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University, Gwangju, 500-757 Korea

ABSTRACT

Product quality of low-fat sausages (LFSs) manufactured with two types (powder and hydrated) and two
levels (0.5 and 1.0%) of Acorn powder was evaluated as a potential fat replacer. The addition of Acorn
powder did not affect the product quality of LFSs (P>0.05), however 0.5% and hydrated Acorn was better
sensory flavor than 1.0% and powder counterparts. The addition of Acorn into the LFSs decreased the

expressible moisture (%) except for 0.5% powder type and decreased Hunter L-values in LFSs.

The

addition of 1.0% hydrated Acorn lowered sensory saltiness than those of other LFSs and regular-fat
control. These results indicated that Acorn powder can be used to manufacture LFSs as a fat replacer and
0.5% with hydrated form had better characteristics than 1.0% and powder counterparts. Future research will
be performed to prevent the color change with the addition of Arcon powder in LFSs.

(Key words : Products quality, Low-fat sausages, Acorn powder, Fat replacer)
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Acorn Powder as a Fat Replacer of Low-fat Sausages

Table 1. Formulation of regular-and low-fat sausages containing Acorn powder

(91 %)
n 2) LFC Acorn Powder Acorn Hydrate
RFC LFC
+FR 0.5 1.0 0.5 1.0
Pork lean 55 60 60 60 60 60% 60%
Pork backfat 15 0 0 0 0 0 0
Water 23.5 335 31.0 31.5 31.0 31.5 31.0
Fat replacer (FR) 3 0 0 25 2.0 25 2.0 2.5
Gelcarin 0 0 1.0 0 0 0 0
Soy protein isolate 0 0 15 15 15 15 15
Acorn powder 0 0 0 0.5 1.0 0 0
Acorn hydrate 0 0 0 0 0 0.5 1.0
Non-meat Ingredient 6.5 6.5 6.5 6.5 6.5 6.5 6.5
Salt 1.3 1.3 1.3 1.3 13 1.3 1.3
Sugar 15 15 15 15 15 15 15
STPP® 0.4 0.4 0.4 0.4 0.4 0.4 0.4
NFDM © 1.0 1.0 1.0 1.0 1.0 1.0 1.0
MD ” 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Spice#5 1.0 1.0 1.0 1.0 1.0 1.0 1.0
SE® 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Cure blend 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Total (%9 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Y RFC: regular-fat sausage control.
2 LFC: low-fat sausages (LFS) control.
Y FR: fat replacer, gelcarin 1.0% and soy protein isolate 1.5%.
% STPP: sodium tripolyphosphate.
® NFDM: non-fat dry milk.
' MD: malto-dextrin.
® SE: sodium erythorbate.
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Table 2. Pooled means of pH, proximate compositions, functional, textural and sensory
properties of low-fat sausages with two types and levels of Acorn as a fat replacer

Parameters Types Levels
Powder Hydrate 0.5% 1.0%
pH 5.95" 5.94° 5.90° 5.99°
Moisture (%) 77.1° 76.6° 76.6° 77.2°
Fat (%) 2.00°% 2.14° 2.03° 2.10°
Protein (%) 13.8° 13.4° 13.9° 13.3°
Expressible moisture (EM, %) 28.0° 26.2° 27.8° 26.3°
Cooking loss (CL, %) 9.12° 8.37° 9.03 8.46°
Hardness (gf) 5505° 5262° 5171° 5596°
Fracturability (gf) 3420° 3292° 3257° 3456°
Springiness (cm) 0.39° 0.38° 0.40° 0.37°
Gumminess 1416° 1420° 1443 1393
Chewiness 563° 550° 589° 523°
Cohesiveness 0.26° 0.27° 0.27° 0.25°
Sensory flavor 5.27° 6.07° 6.03° 5.30°
Sensory texture 5.33° 6.43" 5.80° 5.97°
Sensory juiciness 5.77° 6.13" 6.13° 5.77°
Sensory color 3.47° 3.63° 4.00° 3.10°
Sensory saltiness 5.87° 557 5.87° 557
Overall sensory acceptance 5.27° 5.87° 5.80° 5.33°

Y All values are the pooled mean.

* Means having same superscript within same factor (types or levels) are not different (P>0.05).

Table 3. pH and proximate analysis of regular-fat and low-fat sausages as affected by two

levels and types of Acorn powder

R LEC? LFCs) Acorn Powder Acorn Hydrate

+FR 0.5% 1.0% 0.5% 1.0%

Mean 6.04 5.91 5.93 5.86 6.03 5.94 5.94

pH SD 0.06 0.15 0.18 0.27 0.09 0.25 0.26
Dunnett’s* — — — — — — —

Mean 66.3 78.1 7.7 76.6 715 76.5 76.4

Moisture SD 2.48 1.20 0.59 0.44 1.20 1.84 0.54
Dunnett’s * — — — — — —

Mean 14.6 211 1.75 1.76 2.24 231 1.97

Fat SD 154 0.87 0.41 0.52 0.73 0.62 0.09
Dunnett’s * — — — — — —

Mean 13.6 13.0 14.4 13.9 13.7 13.9 12.9

Protein SD 0.56 0.85 0.54 0.54 0.61 0.82 1.30
Dunnett’s — — — — — — —

Dunnett’s-T test, significant comparisons are indicated by an asterisk (p<0.05, LFC vs. Treatment):
*Means significant differences as compared to that of regular-fat control in Dunnett’s T-test (p<0.05).

Y RFC: regular-fat sausage control (15% fat).
2 LFC: low-fat sausage (LFS) control (<3% fat).
9 FR: fat replacer (gelcarin and soy protein isolate, 2~2.5%).
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Table 4. Physico-chemical properties of regular-fat and low-fat sausages as affected by two

levels and types of Acorn powder

" 2 LFC Acorn Powder Acorn Hydrate
RFC LFC 3)
+FR 0.5% 1.0% 0.5% 1.0%
Mean 23.1 38.8 28.8 29.5 26.4 26.1 26.2
EM® SD 3.63 4.87 6.97 6.53 191 1.67 1.66
Dunnett’s” * - - - * * *
Mean 9.10 9.83 8.60 9.36 8.88 8.71 8.03
cL” sb 1.01 231 2.75 2.67 2.97 2.93 3.29
Dunnett’s - - - - - - —
Mean 70.6 69.8 67.1 63.6 61.8 63.8 62.8
LY sD 111 4.20 1.46 0.85 0.91 1.00 1.59
Dunnett’s - - - * * * *
Mean 13.2 131 134 12.6 12.4 12.8 13.1
a" SD 1.15 0.91 1.37 1.02 1.16 1.36 1.82
Dunnett’s — — — — — — —
Mean 6.17 5.93 6.07 4.87 5.33 4.90 5.50
b® SD 0.84 0.42 0.60 0.65 0.15 0.46 0.60
Dunnett’s
Dunnett’s-T test, significant comparisons are indicated by an asterisk (p<0.05, LFC vs. Treatment): * Means

sngmflcant differences as compared to that of regular-fat control in Dunnett’s T-test (p<0.05).

) RFC:

regular-fat sausage control (15% fat).
) LFC:

low-fat sausage (LFS) control (<3% fat).

EM : expressible moisture.
CL : cooking loss.

L : lightness.

a: redness.

b : yollowness.

FR: fat replacer (gelcarin and soy protein isolate, 2~2.5%).
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Table 5. Textural properties of regular-fat and low-fat sausage as affected by two levels and
typess of Acorn powder

RECY LEC? LFC Acorn Powder Acorn Hydrate

+FRY 0.5% 1.0% 0.5% 1.0%

Mean 4008 4721 3994 5127 5882 5213 5309

Hard® SD 601 1590 342 679 966 1126 1380
Dunnett’s* — — — — — — —

Mean 0.33 0.34 0.37 0.37 0.41 0.43 0.34

Sprin® SD 0.01 0.08 0.05 0.11 0.08 0.08 0.03
Dunnett’s — — — — — — —

Mean 1002 1313 981 1363 1468 1521 1318

Gum® SD 176 543 228 411 481 488 413
Dunnett’s — — — — — — —

Mean 331 519 368 541 585 637 461
Chew” SD 63.3 353 113 305 273 207 181
Dunnett’s — — — — — — —

Mean 0.24 0.26 0.25 0.26 0.25 0.29 0.25
Cohes® SD 0.01 0.02 0.05 0.05 0.04 0.02 0.02
Dunnett’s — — — — — — —

Dunnett’s-T test, significant comparisons are indicated by an asterisk (p<0.05, LFC vs. Treatment): * Means
significant differences as compared to that of regular-fat control in Dunnett's T-test (p<0.05).

Y'REC: regular-fat sausage control (15% fat).

2 LFC: low-fat sausage (LFS) control (<3% fat).

¥ FR: fat replacer (gelcarin and soy protein isolate, 2~2.5%).

“ Hard: hardness (gf).

% Sprin: springiness (cm).

9 Gum: gumminess.

) Chew: chewiness.

® Cohes: cohesiveness.

Table 6. Sensory evaluation of regular-fat and low-fat sausage as affected by levels and
types of Acorn powder

RECY LEC? LFC;) Acorn Powder Acorn Hydrate

+FR 0.5% 1.0% 0.5% 1.0%

Mean 6.73 6.27 6.07 5.60 493 6.47 5.56

Flavor SD 0.64 0.64 0.90 0.69 0.12 0.50 0.51
Dunnett’s* — — — — — — —

Mean 7.07 6.20 6.40 5.27 5.40 6.33 6.51

Texture SD 1.01 1.39 0.53 1.62 0.53 0.58 0.50
Dunnett’s — — — _ _ _ _

Mean 7.13 6.20 6.73 6.13 5.40 6.13 6.04

Juiciness SD 0.23 1.39 0.46 0.81 0.53 0.81 1.00
Dunnett’s — — — — _ _ _

Mean 6.93 5.87 6.60 3.47 3.47 453 2.58

Color SD 0.90 0.23 0.69 0.50 0.81 0.81 0.52
Dunnett’s — _ _ * * - %

Mean 6.60 6.80 6.67 5.73 6.00 6.00 471

Saltiness SD 0.53 0.35 0.58 0.46 0.00 0.00 0.62
Dunnett’s — — — _ _ _ *

Dunnett’s-T test, significant comparisons are indicated by an asterisk (p<0.05, LFC vs. Treatment): * Means
significant differences as compared to that of regular-fat control in Dunnett's T-test (p<0.05).

Y'RFC: regular-fat sausage control (15% fat).

2 | FC: low-fat sausage (LFS) control (<3% fat).

9 FR: fat replacer (gelcarin and soy protein isolate, 2~2.5%).
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Table 7. Microbial counts of total bacteria and Enterobacteriaceae in regular-and low-fat

sausages
(unit: log cfu/g)
Acorn Powder Acorn Hydrated
Parameters RFC* LFC* LFC+FR*
0.5% 1.0% 0.5% 1.0 %
TPCY <29 <2 <2 <2 <2 <2 <2
VRB ? <2 <2 <2 <2 <2 <2 <2

* Same as in Table 1
1’ TPC: total plate count agar for total bacteria
) VRB: violet red bile (VRB) agar for Enterobacteriaceae
9 < 2: not detected at the level of 2 log colony form unitlg (<100 cells/g).
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