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Quality Characteristics of Spirulina-Added Salad Dressing
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Abstract

Six kinds of spirulina added dressing (0~1.09%) were prepared and their rheological, physical and sensory characteristics
were evaluated. The hardness and adhesiveness of spirulina-added salad dressing were increased with the added amounts of
spirulina. Viscosity of spirulina-added salad dressing was not significanly different up to 0.28% whereas that of dressing
added more than 0.55% spirulina significantly increased, compared with that without spirulina. Emulsion stability of all of
spirulina-added salad dressings was 40% Antioxidant activities of spirulina-added salad dressing increased with spirulina
increased: ICsy values of DPPH radical scavenging activity and lipid peroxidation inhibition activity of 0.28% added-dressing were
104.98 mg/mL and 6.71 pg/mL of TBARS, respectively, which were higher than those of mayonnaise. The fat globule size of 0.28%
spirulina-added salad dressing was distributed within 0.5~4.0 gm, of which 85.6% of total fat globules were consisted of the size
of less than 1.5 ym. Total microbial number of salad dressing was 6.2 log(CFU/mL), but E. coli was not detected. Sensory preference
test of spirulina-added salad dressing showed that scores of appearance, flavor, viscosity and over-all preference for 0.28%
added-dressing were the highest with 7.83, 7.50, 5.33 and 7.97, respectively. Based on these results, spirulina-added salad
dressing might have heath prometing effect showing antioxidant activity, and the most appropriate concentration of spirulina

for salad dressing was 0.28%

Key words: Salad dressing, spirulina, physical property, antioxidant activity, sensory test.
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Table 1.

Ingredients rmatio of spirulina-added salad
dressing(%9 -

Ingredients sample 1 2 3 4 5 6

Ccom oil 27.62 27.61 2759 2755 2747 2732
Egg, york 001 001 001 001 001 001
Mustard 0.001 0.001 0.001 0.001 0.001 0.001
Onion 552 552 552 551 549 546
Water 552 552 552 551 549 546

Soybean paste 11.05 11.04 11.03 11.02 10.99 10.93
Sucrose 16.57 1656 16.55 16.53 1648 16.39
Soybean sauce 1.66 166 166 1.65 165 1.64

Vinegar 22,10 22.08 22.07 22.04 2198 21.82
Sesame 829 828 828 826 824 820
Pepper 055 055 055 055 055 0.55
Salt 110 110 110 110 1.10 1.10
Spirulina 000 007 014 028 055 1.09

Total 100 100 100 100 100 100
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Table 2. Condition of texture analyser

Sample rate 100 pps
Force threshold 50¢g
Distance threshold 0.5 mm’
Contact force 50¢g

Pre test speed 5.0 mm/sec
Post test speed 5.0 mm/sec
Test speed 5.0 mm/sec
Strain 30%

Time 0.5 sec
Trigger type Auto 10 g
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o] Duncan®] t}5H ¢]737% (Duncan’s multiple range test) S
2 A1 EHSAS Institute, Inc. 1988, Steel & Torrie 1960).
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Table 4. Viscosity of spirulina-added salad dressing

Spirutina(%o) 10°C viscosity(cP) 207 viscosity(cP)
0.00 1600.0::0.0"" 800.00.0°
0.07 1600.00.0° 800.0£0.0°
0.14 1613.311.5° 800.0+0.0°
0.28 1616.7+28.9° 800.00.0°
0.55 1620.0+0.0° 813.3+11.5°
1.09 1653.35.8° 813.3+11.5°

~Table 3. Textural properties of spirulina-added salad

dressing

Sp 1({;11)1na Har(c;r)less Adhesiveness Spinginess Cohesiveness
0

0.00  23.17+0.64°V -0.28+0.08° 0.84+0.01° 0.79+0.05°
007  26.23+031° -0.59+0.00° 0.87+£0.00° 0.81£0.01®
0.14  27.17+0.12°  —0.59+0.00° 0.87+0.00° 0.82+0.0®
028  27.7740.15°  -0.7120.01° 0.88+0.00° 0.82+0.01*
0.55  28.1320.06° —0.74£0.00° 0.89+0.00° 0.83+0.01°
.09  28.70£0.00° -0.82+0.01° 0.92+0.00° 0.85+0.01°

" Means in the same column with different letters are significantly
different(p<0.05).

D Means in the same column with different letters are significantly
different(p<0.05).

Table 5. Emulsion stability of  spindlina-added salad
dressing
Spirulina(%o) Emulsion stability(%)
0.00 40
0.07 40
0.14 40
0.28 40
0.55 40
1.09 40
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Table 6. Hunter's color value of spirulina-added salad
dressing

<A - F7 - Al FoMrof RAEGEREE
5. shatEtA

g2y Aot A= =g/l g4ksldS DPPH it
7 2757 TBARS & Z331 1C5(50% ABNAI7=
o B83 EE)3S Table 79 Ytehliglch. DPPH o)zt
2759 ICso(DPPH )22 50% 2AA171Ed e g
FE)ES dys =g dlFwol 114.63 mg/mLelRle
o, 29 FUE Ak A@riee] 718l wet ICs 7k
< #FelH o' s tHp<0.05). 22y 29 F2u ot
0.07%2-7} 0.14% 72 tz2Tof ¥|sle] fojzoz vigto
U 2 #3719 ztel: ¢lQth110.55~108.17 mg/mL. T3},
0.28% H71EL 0.14% 3 7}3o] H)ske] DPPH alt)z A A
So] fejAdoz 278l ot 0.28%5-E] 1.04%71A] H7t

@ Agole Wagel f8e o)t UITH10498 -
102.14 mg/mL). Z, 0.28% 3 7}72] DPPH )zt 27 50)
o2 HrlkRd) HlElke] 8%t A3 E Ascorbic acid9]

DPPH &}t]Z 275 ICso3ko] 0.0048 mg/mLE uf|-$- ¢
o, 3t nfa =] ICsogke 17491 mgmLz 7154
ANmE /IR g2 ol Hlsle] Fol Faksde] 2ttt

ShE, Az A= =84 A Zks) oA F=E
TBAR S & Z% 4k AINTable 7), 9] [Cso(A] & 43}
£ 50% A3Al7]=H B TE)FE 6.85 ugmLol|gom
23R UE sl ool F71gk wel ICs gk
Frod o r Al =l(p<0.05), 23 Fe} H7t 0.07
%+(6.81 mg/mL)L ] Z274(6.85 mg/mL)3} §-2]F 9] x}ol &
YRRl ke 0.14% o] H7K6.74 mg/mL)Aol| <]
Hozg AA FHist A A=rt A et 23,
0.28% A7FX6.71 mg/mL)S 0.14% 720l vste] 8¢

Table 7. Antioxidant activities of spirulina-added salad
dressing

Spirulina

%) L value —a value b value AE value
000  30.79+1.14°V —4.2120.00° 18.01+0.01* 46.68+0.00"
0.07 27.35£0.01°  1.35+0.01" 16.34£0.01° 51.39+0.12°
014  2563+0.01° 33420.02° 14.32+0.00° 52.11+0.00°
0.28 23744001 3.68£0.01° 13.35£0.01° 53.87+0.01°
0.55 21.040.01°  3.98+0.00° 12.11+£0.00° 55.09+0.00°
1.09 19.89+0.00"  4.22+0.01° 10.97+0.01" 58.01+0.00°

Spirulina(%)  DPPH ICsmg/mL)  TBARS(ug/mL)
0.00 114.63+2.60°Y 6.85:£0.06°
0.07 110.55+0.62° 6.810.02°
0.14 108.17+1.14° 6.74+0.05°
0.28 104.98+0.59° 6.71+0.03"
0.55 104.29+0.17* 6.63+0.03°
1.09 102.14+1.33° 6.52+0.03d

Ascorbic acid 0.0048

" Means in the same column with different letters are significantly
different(p<0.05).

" ICso :50% inhibition concentration.
Y Means in the same column with different letters are signifi-
cantly different(p<0.05).
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Table 8. Mean scores of sensory evaluation of spirulina-added salad dressing

Spirulina (%) Color Flavor Taste Viscosity Over-all preference
0.00 3.671.75" 5.33£1.97° 5.5042.43" 4.33£1.97° 4.17£1.72®
0.07 4.33£1.97° 5.83+2.40° 5.83+1.94™° 5.1742.23° 4.33+1.21°
0.14 7.50£1.05° 6.33+2.42° 7.17+1.60™ 5.17+2.32° 5.01+1.64°
0.28 7.83+0.98° 7.50+1.38° 8.00+0.89" 5.3342.66" 7.97+1.21°
0.55 3.83£1.33° 5.83+2.14° 5.00+2.19% 4.67£2.34° 433+137°
1.09 2.83+1.72° 5.5042.43" 4.17£2.86° 4.67+3.08° 3.83+1.72°
D Means in the same column with different letters are significantly different(p<0.05).
Table 9. Nutrient composition of spirulia-added salad dressing (100 g)
Carbohydrate Minerals Vitamin
Energy Water Protein  Fat Ash
(keal) (2 (@ ) Sugar Fiber (2) Ca P Fe Na K Zn Mg Niacin
® (2 (mg) (mg) (mg) (mg) (mg) (mg) (mg) (mg
376 353 53 32.8 19.0 5.0 2.6 123 69 0.5 865 130 0.1 18 04
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Fig. 1. Frequency distribution(%9 of lipid droplet sizes of
spirulina-added salad dressing.
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Table 10. Total microbial number and Escherichia coli
number of spinulina-added salad dressing

Total microbial No. Escherichia coli No.

6.2+0.2 N.D.

N.D. : Not detected.
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