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Sausage, The purpose of this study was to investigate the sensory properties using QDA (quantitative descriptive
Glasswort, analysis) and consumer acceptance of sausage with added glasswort (Salicornia herbacea L.) powder.
QDA, Sausage samples were prepared by adding glasswort powder 0% of salt (CON), 5% of salt (S1), 10%
PCA, of salt (S2), 20% of salt (S3) and 40% of salt (S4). QDA and acceptance test for samples were per-
PLSR. formed by 12 trained panels and 44 consumer panels, respectively. Collected data was statistically

analyzed by PCA (principal component analysis), and PLSR (partial least squares regression). QDA
showed that darkness, dry grass odor, salty flavor, bitter flavor, astringency flavor, acridity flavor, dry
chewiness, hardness, roughness, aftertaste were increased significantly while homogeneity of surface, pork
odor, garlic odor, pepper odor, savory flavor, oily flavor, moist, springiness, softness, brittleness were
decreased significantly with added glasswort powder. The results of PCA showed that PC1 was 90.99%
and PC2 was 5.12% respectively. PLSR results showed that CON, S1, S2 were close to appearance,
flavor, taste, texture and overall acceptance, but S4, S3 were positioned far from all acceptances. Also
several theoretical and practical implications and limitations were discussed.
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Table 1. Formulas for sausage samples with added glasswort (Salicornia herbacea L.) powder

Ingredient (g)

Sample Pork Pork Potato Ice Glasswort Salt  Garlic White Nutmeg
lean meat fat starch (salicornia herbacea L.) peper
CON 200 60 3 80 0 10 2 0.5 1
S1 200 60 3 80 3.75 9.5 2 0.5 1
S2 200 60 3 80 7.5 9 2 0.5 1
S3 200 60 3 80 15 8 2 0.5 1
S4 200 60 3 80 30 6 2 0.5 1
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Table 2. Definitions and reference standards of appearance, odor and flavor, texture attributes used in the quantitative
descriptive analysis of sausage samples with added glasswort (Salicornia herbacea L.) powder

Ser.lsory Descriptors Abbreviation Definitions Reference
attributes
Dark chocolate
Darkn Darkness A Intensity of dark col
arkness arkness ntensity of dark color (Lotte Co,, Dacgu)
Smoothnees Smoothness of Intensity of smoothness of sausage Mandarin orange
of surface surface A surface (Nonghyup Co., Jeju)
Appearance
Surface Surface Intensity of moistness of sausage surface Canned ham
moistness moistness A Y g (ClCheilJedang Co., Seoul)
Homogeneity Homogeneity Intensity of homogeneity of sausage Castella
surface surface A surface (Paris Baguette Co., Sungnam)
Pork bell
Pork smell Pork O The smell associated of grilled pork belly (Nongh(;rup bCeO'}’/ Jeju)
Garlic smell Garlic O The smell associated of garlic bread . Garlic bread
(Paris Baguette Co., Sungnam)
. Black pepper sauce
P 11 P Th 11 f
epper sme epper O e smell associated of pepper sauce (Heinz Sauce and Condiments Co., China
Dry grass . . Dried Gondre
<mell Dry grass O The smell associated of boiled dry grass (Nonghyup Co., Jeongseon)
Fundamental taste sensation of NaCl taste  0.1% Nacl (Duksan pure chemical Co.,
Salty taste Salty F . . .
is typical Ansan) solution
Odor/ . . . . Green tea
flavor Bitter taste Bitter F Fundamental taste sensation of caffeine (DongSuh Co., Seoul)
. Beef stock
Savory taste Savory F The taste associated of beef stock (Daesarfg Cso(.),c Seoul)
Astri Th i f Ich' jui
stringent Astringent F e Faste assomat@ 0 Welc s grape juice
flavor tannin of grape juice (Nongshim Co., Seoul)
Acridity - . Taro
Al F Th f
flavor cridity e taste associated of taro (Nonghyup Co., Jeongseon)
Black
Pepper flavor Pepper F The taste associated of pepper sauce (Heinz Sauceaacn d pCe(I))rI:girmse?czeCo., China)
Butter
ily fl ily F The tast iated of butt
Oily flavor Oily ¢ taste associated of butter (Fonterra Ltd., Newzealand)
Dry Dry Degree to which food is difficult to Boiled pork liver (Nonghyup Co.,
chewiness chewiness T bite due to dryness Umseong) boiled 1 hour in hot water
Moistness Moistness T Amoul?t of mo.lst ‘adhenng in the teeth  Boiled pf)rk (Nonghy}lp Co., Umseong)
during mastication of the product boiled 1 hour in hot water
Force required to bite completely through ViennaSausage
H H T
ardness ardness sample placed between morals (ClCheilJedang Co., Seoul)
Texture
Sprininess Springiness T Force with which the sample returns to Marshmallow
prng prng its original size, after partial compression (CostcoKorea Co., Kangmyung)
. . Force required to bite fast and thoroughly Canned ham
Brittl Brittl T
riteness rittieness sample using the molar (ClJCheilJedang Co., Seoul)
Degree of unsmoothness and lumpiness Hamburger patty
R R T .
oughness oughness of product's surface, perceived by tongue (Lotte GRS Co., Seoul)
. Vi
Aftertaste Aftertaste Aftertaste T Residual taste after ennaSausage

(ClCheilJedang Co., Seoul)
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Table 3. Quantitative descriptive analysis results of sausage samples with added glasswort (Salicornia herbacea L.)
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powder
Sensory attributes Samples F-value
CON" S2 S3 S4

Darkness A? 3.85£1.387%  4.70£1.51° 544x1.61° 7.21£1.99° 8.97+1.81¢ 59.96™

Smooth of surface A 7.4842.63° 7.08+£2.07%  7.524228°  6.39+1.56  6.00+2.09" 392"

Appearance

Moist of surface A 8.73£1.56° 8.15£1.44°  7.88x1.83°  581x137°  4.73x1.65° 4675
Homogeneity of surface A 6.53+2.62 6.35+2.30 6.58+2.52 6.42+£2.32 6.32+2.80 0.07"
Pork O 7.79+2.64° 7214235° 6.69+229™ 5674230  533+321° 6.35™"
Garlic O 5.91+2.70° 556+2.19° 5.1242.02°  3.80+1.99° 3.06£2.13° 11.86™

Pepper O 4.78+1.93% 503£2.34° 47742.46°  4.03:232°  3.64+2.79° 2417
Dry grass O 3.2142.24° 434+237° 5204248  7.66+2.16°  10.09+1.27¢ 66.05""
Salty F 6.68%1.50° 6.20£1.61°  6.43%150" 7.53£1.97° 7.81x229° 6.05""
gi‘/’;i Bitter F 41042.02°  456+1.82°  5.5042.10°  7.30£1.76°  9.78+1.62° 6136
Savory F 7.14+1.75° 6.66£1.63°  6.49+1.83°  5.57£1.56°  4.25+1.81° 17.59"
Astringency F 4.2141.94° 4794201 53941.98°  7.07+1.68° 9.14+1.72¢ 4536
Acridity F 3.67+2.14° 3.944235%  4.644235  5.88+1.97° 7.59+2.48° 20.20™

Pepper F 3.90+2.05 4.07+2.13 3.95+2.05 4.59+2.41 4.56£2.72 0.85"
Oily F 7.60+1.78° 6.89£1.62  6.35£1.94°  4.72+£1.66° 346137 39.95™
Dry chewness T 4.90+2.00° 53741.90°  575+£1.88°  7.31+1.88°  8.82+2.06° 27377
Moist T 7.97+1.54° 7.24£1.69%  6.79£1.85°  5.60£1.92°  424+187° 27.15™

Hardness T 4.45%1.62° 4.85+1.79°  520£1.93°  537£2.19®  6.21%3.01° 3.70"

Texture

Springness T 6.72+1.95° 6.08+1.95°  6.06£1.94"  4.76x1.70° 4.07+2.44" 11.60™"

Brittleness T 5.95+2.26™ 5.71£1.78"  5.89+1.90"  6.88+2.52°  7.15%3.12° 3.02"
Roughness T 5.98+1.93* 6.11£1.60° 647170  6.98+1.60° 7.9442.53° 647"
Aftertaste Aftertaste T 7.00+2.47° 6.90£2.23"  7.13:1.90™ = 8204249  8.85+3.22° 477"

D Refer to the legends in Table 1.
? Refer to the legends of sensory attributes in Table 2.

stk

9 Mean+S.D. " p<0.05, ™ p<0.01, ™ p<0.001, NS=not significant.
# 2~d Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.
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Table 4. Acceptance of sausage samples with added glasswort (Salicornia herbacea L.) powder

Samples

Sensory attributes F-value

CON"Y S1 S2 S3 S4
Appearance 5.07+1.6393F 5.22+1.25° 4.90+1.31° 4.17+1.25° 2.22+1.22° 33.78"™
Odor 435+1.87° 4.80+1.43% 5.35+1.33° 4.87+1.26™ 3.02+1.57° 13777
Taste 4.57+1.72° 4.70+1.41° 5.25+1.27° 4.72+1.40° 2.20+1.34° 27.107
Texture 4.87+].48% 5.07+1.45° 5.1741.29° 435+1.36° 2.20+1.13° 3320
Overall acceptance 4.80+1.62" 5.17+1.17% 5.45+1.13¢ 4.40+1.44° 2.07+1.09° 4236™

D Refer to the legends in Table 1.
? MeantS.D. ™ p<0.001.

3 2>¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.
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Fig. 1. PC loadings of sausage samples with added
glasswort (Salicornia herbacea L.) powder.
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Fig. 2. PLSR result indicating the relationship between
sensory characteristics and acceptance of
sausage samples with added glasswort
(Salicornia herbacea L.) powder.
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