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Table 1 Effect of salt on color of cooked Undaria pinnatifida
sl % 0.0 0.1 0.3 0.4 0.5

L 23.46 + 0.36° 23.40 + 0.39° 23.34 + 0.65° 22.69 +0.32¢ 22.81 + 0.46° 23.07 £ 0.48°
a -3.26 +0.29" -3.07 £0.15" -3.05 +0.08" -3.02 +£0.24" -2.98 +0.31" -2.53 £0.29*
b 6.52 +0.06 6.39 £ 0.20° 6.19 + 0.46° 6.07 £ 0.27* 5.60 £ 0.24" 4.74 £ 0.25,

0.69 +0.32 0.92+043 1.07 £ 0.36 1.25+0.32 2.05+0.39
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Table 2 Effect of custer sugar on the color of cooked Undaria pinnatifida

G B 4 1% 0.0 0.1 0.3 0.4 0.5
L 22.96 = 0.31* 22.58 +0.65° 23.75 £ 0.45° 23.90 + 0.33¢ 23.46 +0.32* 23.23 +0.13*
a -2.71 £ 0.20° -2.89 +0.30" -3.15+0.20" -3.02+0.21" -2.93 +£0.34" -2.83 £0.24"
6.10 £ 0.30 542 +0.15° 7.05 £0.35* 7.08 £0.42° 6.91 £ 0.26 6.77 £ 0.15°
AE - 1.03 +0.39 1.36 £ 0.41 1.43 £0.51 1.07 £0.36 0.88 = 0.26

# 5
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Table 3 Effect of vinegar on the color of cooked Undaria pinnatifida
A B ) /% 0.000 0.005 0.015 0.020 0.025
L 23.02 +0.47 22.81 +0.18 23.08 + 0.49° 23.03 £ 0.62° 22.64 +0.27° 22.57 +0.35°
a -3.54 £0.21° -3.61 £0.34° -3.18 £ 0.33" -2.55+£0.26" -1.19£0.31* -1.07 £ 0.74*
b 6.57 £ 0.40° 6.52 £0.27" 7.53 £0.51* 7.71 £ 0.25° 7.87 + 0.46° 9.26 +0.73*
AE 0.71 +£0.42 1.28 £ 0.37 1.76 £ 0.33 5.00 £0.39 5.01 £0.51
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Table 4 Effect of sodium D—isoascorbate on color of cooked Undaria pinnatifida
D= 337
5 H 1% 0.00 0.02 0.04 0.06 0.08 0.10
L 23.23 £0.19* 23.47 +0.48" 23.43 + 045 23.45 +0.21* 23.25 £0.13® 22.77 £0.32"
a -3.45 £ 0.36™ -3.74 £ 0.39" -3.78 £0.18" -3.52 £0.34* -3.57 £0.30" -3.00 £ 0.19*
6.31 £0.36" 6.54 + 0.54° 6.51 +0.20° 6.14 + 0.24° 6.12 +0.22° 6.14 + 0.29°
AE - 0.97 +0.42 0.83 +0.32 0.68 +0.16 0.63+0.23 0.93 +0.29
- - . - .
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Table 5 Effect of ascorbic acid on color of cooked Undaria pinnatifida
IR A B2 /% 0.000 0.002 0.004 0.006 0.008 0.010
L 23.22+0.18* 22.85£0.11" 22.52 +0.29° 22.59 + 0.08° 23.04 = 0.29* 22.81 £0.16™
a -3.33 £0.09° -2.49 +0.48" -2.39 £0.19" -1.65 £ 0.23¢ -3.34£0.31° -2.49+0.21"
b 6.37 £ 0.20" 6.10 £ 0.55" 5.87 £0.28" 6.21 £0.22* 6.45 +0.27° 6.04 +£0.28"
AE - 1.14 £ 0.36 1.34 £ 0.15 1.84 +0.21 0.57 +0.30 1.06 +0.15
h .. . .. .
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Table 6 Effect of citric acid on color of cooked Undaria pinnatifida
AFARBR % 0.000 0.002 0.004 0.006 0.008 0.010
L 21.71 £0.37*  21.53 £ 0.35" 21.00 + 0.27¢ 21.85+£0.35"  22.03 +0.36® 22.11+0.18°
a -3.40 £ 0.44¢ -2.41+0.52" -3.31+£0.19° -2.42 +0.32" -0.49 + 0.88" -0.48 + 0.26"
b 6.13 £ 0.69" 6.76 £ 0.27" 6.60 £ 0.47" 7.13 £0.50* 8.04 + 0.94* 7.80 + 0.32¢
AE - 1.43 £ 0.38 1.11 £0.29 1.74 £ 0.44 375+ 1.15 3.50+0.44
h ....
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Table 7 Effect of potassium sorbate on color of cooked Undaria pinnatifida
WL AL ER 47 /% 0.00 0.02 0.04 0.06 0.08 0.10
L 21.74 £ 0.53" 22.77 £0.35" 21.58 £0.39" 21.62 £0.27° 21.97 £0.14" 2191 +£0.37
a -2.79 £ 0.39* -3.47 £0.31° -3.16£0.09"  -2.99 £0.23*  -2.70 £0.23* -2.42 £0.32°
5.02+£0.31 6.07 +0.32¢ 5.12+0.15 4.79 +£0.22" 5.14+0.11b 4.96 +0.36"
AE - 1.43 £ 0.61 1.03 +0.42 1.35+0.51 1.04 +0.27 0.83 +0.26
h -.. .
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Table 8 Effects of salt, sugar and vinegar on contents
of fucoxanthin and chlorophyll a in boiled
Undaria pinnatifida

I & om & HE R "R E al
Y451 /% pg-g pg-g
£k 0.0 212.35 £ 447" 16.97 £ 0.92¢
0.1 203.61 + 3.25" 22.46 £ 1.75"
0.2 274.19 = 4.60° 30.50 + 1.95°
0.3 168.52 + 14.25¢ 18.33 + 1.68°
0.4 179.56 +3.11° 19.06 + 0.25¢
0.5 161.29 +2.86¢ 17.83 £ 1.10°
G =ik 0.0 204.79 +10.92¢ 15.62 + 0.37°
0.1 134.32 + 14.36" 3.01 £0.26
0.2 117.12 £ 6.44" 4.11£0.22"
0.3 187.93 +0.13* 336 £0.11°
0.4 99.38 + 1.04¢ 274 £0.21°
0.5 129.37 +3.38" 4.61 £0.14"
R B 0.000 208.24 £ 9.22° 15.11 £ 0.50°
0.005 100.96 + 6.76¢ 11.56 = 0.05"
0.010 119.45 £5.91° 10.40 £ 0.49¢
0.015 92.73 +5.89¢ 2.40 £ 0.59¢
0.020 107.51 +3.24" 0.75 £ 0.08°

0.025 69.91 + 6.69° -

TE < B A0 TR ) — 9] PR [/ 7 B 2R 22 5 k25 (P<0.05)
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Table 9 Effects of addtives on the contents of fucoxanthin

and chlorophyll a in boiled Undaria pinnatifida
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The Effect of Flavoring and Additives on the Color of Cooked Undaria pinnatifida

Yu Meiqi', Jin Meiran', Zhao Baomin?, Zhu Taihai’, Qi Hang"
(National Engineering Research Center of Seafood, Dalian Polytechnic University, Dalian 116034, Liaoning
2Jiangsu Palarich Food Co. Ltd., Xuzhou 221116, Jiangsu)

Abstract The effects of salt, sugar and vinegar as well as ascorbic acid, citric acid, sodium D-isoascorbate and potas-
sium sorbate on color and pigment of Undaria pinnatifida during boiling were studied by using colorimeter and high per-
formance liquid chromatography. The results showed that 0.2% salt provided good color protection and increased the yield
of fucoxanthin and chlorophyll a by 29.12% and 79.73%, respectively. The addition of 0.3% sugar and 0.04% sodium
D—isoascorbate significantly reduced the chlorophyll a content [(3.36 £ 0.11) pg/g and (9.13 £ 0.73) pg/g, respectively]
while improving the color stability of Undaria pinnatifida, which was only 21.51% and 53.02% of the control group. As
the ratio of vinegar increased, the Undaria pinnatifida gradually changed to olive color, with a color difference of up to
5.01. 0.025% vinegar resulted in a complete loss of chlorophyll a, while the addition of 0.004% citric acid resulted in a
significant increase of 29.53% in the yield of fucoxanthin [(276.51 + 16.15) pg/g] compared to the control [(213.47 +16.77)
pel/gl. Ascorbic acid and potassium sorbate had a dual effect on the color stability of Undaria pinnatifida, with low levels
(0.004%) of ascorbic acid promoting the retention of chlorophyll a, resulting in a significant increase in the yield of fu-
coxanthin [(422.73 +26.35) wg/g] compared to the control [(201.09 + 14.42) wg/g], while high levels (0.10%) of potassi-
um sorbate resulted in a 69.60% loss of chlorophyll yield. In the future development of seasoned Undaria pinnatifida,
appropriate proportions of flavorings as well as additives should be added to achieve the desired processing quality traits.

Keywords Undaria pinnatifida; flavoring; food additives; color; pigments



