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Effects of Different Polyphenols on the Co-pigmentation of Blueberry
Anthocyanin Monomers

HUANG Fang, NING Nan, NI Chunlei, ZHANG Hong, BI Xiufang*

(College of Food Science and Technology, Southwest Minzu University, Chengdu 610041, China)

Abstract: In order to explore the influence of different polyphenols on the co-pigmentation effects of blueberry
anthocyanins, this study analyzed the effects of different polyphenols on color, absorption peak and anthocyanin content of
four blueberry anthocyanin solutions, and identified the suitable polyphenol copigment for four anthocyanin monomers. The
results showed that chlorogenic acid and epicatechin significantly increased the absorption peaks of malvidin-3-O-
galactoside (Mal-3-O-gal), malvidin-3-O-arabinoside (Mal-3-O-ara), delphinidin-3-O-galactoside (Del-3-O-gal) and
delphinidin-3-O-arabinoside (Del-3-O-ara) by 21%~37% (P<0.05). The a values of the four anthocyanin monomers were
significantly enhanced (P<0.05), while L" values were significantly decreased by chlorogenic acid and epicatechin, resulting
in a significant reddening of color. Gallic acid and vanillin had no significant effect on the maximum absorption
wavelengths, color, and anthocyanin content of Mal-3-O-gal, Mal-3-O-ara, and Del-3-O-gal (P>0.05), but they significantly
increased the absorption peak of Del-3-O-ara by 23.33% (P<0.05). Ferulic acid and caffeic acid had an adverse effect on the
anthocyanin solution, causing a color shift from red to purplish and significant fading. Therefore, chlorogenic acid,
epicatechin, gallic acid and vanillin can be used as effective co-colorants for blueberry anthocyanins, which could be used
in the blueberry processing industry to improve the color stability of blueberry juice.
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HEE /R g i (g/mol); Y3 Ji&: Del-3-O-gal AIBRHERNZE,
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1.3 BRI
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i/ Excel Fil SPSS 22.0 #RfFHREIZR Tukey K,
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S [R) 22 Wy Xk 4 6o PRI e i B i an 121 1 BT
N FAL CaA i PUFNIE (A s, PIHR AT LY
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AT IR AT DLAT A58 GA . Van i mAe i H B
W AA A AR 2T 5% 3 TEHH e B A R S . AHEE TR
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Fig.1 Effects of different polyphenols on the color
of anthocyanin monomers
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Fig.2 Effects of different polyphenols on absorption spectra of
anthocyanin monomers

1+ (a)Mal-3-O-gal; (b)Mal-3-O-ara; (c¢)Del-3-O-gal; (d) Del-
3-O-ara,

JIN FA. CaA X iR PUF LA R LT R IS 5]
TV, RAELIAS 7~11 nm. CA. Epi 4l (49 Mel-3-
O-gal, F KWK M 520 nm £TF5 % 524 nm; CA.,
Epi fi LAY Mel-3-O-ara, I KWW M 523 nm 41
FEZE 525 nm; HARZ Wl R XL T R R BN LT RS
B4 TG . 25 52 i (P>0.05) . Eiro 450" [ HF 5T 2 BH
FA DIFEJR L 100: 1 Sl (057 28 (0,25 -3-O- T 2B 17,
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F&AE T Mal-3-O-gal. Mal-3-O-ara WIS, T %
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Table 1 Effects of different polyphenols on the absorption peak, color, and content of anthocyanin monomers
EETRE MR * S fefi it
L a b AE (mg/L)

CK 0.4120.00° 76.68+0.00° 21.700.00° -4.01£0.23° - 96.17+3.49°

+CA 0.53+0.02° 70.61+0.74° 26.43+0.56" —6.96:+0.49¢ 8.24+1.04° 97.37+0.05°

+Epi 0.55+0.03" 69.60+1.22° 27.20+0.93" ~7.41£0.77° 9.58+1.70° 96.62+6.16°

Mal-3-O-gal +GA 0.44+0.01° 74.75+0.42° 23.23+0.33 ~4.04+0.36 2.47+0.54% 100.42+1.79*
+FA 0.33+0.03¢ 80.98+1.50° 18.15+1.27° ~3.09+0.84 5.68+£2.07% 100.09+1.66*

+Van 0.42+0.01° 76.07+0.58" 22.19+0.50° ~5.10+0.15" 1.39+0.53° 93.16+2.75

+CaA 0.3120.01° 81.91+0.35° 17.36+0.30° —1.61£0.34 7.21£0.55% 99.87+2.47°

CK 0.23+0.02° 86.36+1.02° 13.34+0.97° —2.79+0.10% - 82.22+5.48°

+CA 0.29+0.01° 83.30+0.43¢ 16.15+0.38" —3.49+0.43¢ 4.23+0.54° 87.72+1.49%

+Epi 0.29+0.00° 83.24+0.04° 16.20+0.03° —3.40£0.47° 4.29+0.12° 86.60+1.37%

Mal-3-O-ara +GA 0.25+0.00° 85.47+0.24° 14.18+0.23° —1.04+0.33° 2.13+0.46° 88.34+1.05%
+FA 0.18+0.00° 89.88+0.09° 9.82+0.09° ~2.83+0.18" 4.97+0.12% 93.03+2.32°

+Van 0.2240.01° 86.87+0.70 12.84+0.67° -2.07+0.09® 1.13+0.68° 87.19+0.39%

+CaA 0.17+0.01¢ 90.66+0.34" 8.97+0.38° -1.00£0.37° 6.39+0.38" 95.19+0.15°

CK 0.28+0.01° 83.24+0.67° 16.20:£0.59" -4.41+0.31° - 99.43+3.07°
+CA 0.34+0.01° 80.12+0.57° 18.88+0.48" -5.18+0.58" 4.19+0.83° 101.2042.62®
+Epi 0.34+0.00° 80.26+0.15" 18.77+0.13 -5.11£0.11° 4.00£0.21° 102.1743.51%

Del-3-0O-gal +GA 0.30+0.00° 82.32+0.23" 17.00:£0.20° -3.01£0.59° 1.91+0.24° 97.92+2.89°
+FA 0.29+0.02° 83.44+0.79° 16.03£0.70° -5.06+0.28" 1.04+0.10° 108.67+0.56®

+Van 0.29+0.00 82.91%0.12° 16.49+0.10° —4.03£0.01® 0.59+0.11° 98.15+2.33

+CaA 0.28+0.00° 84.02:0.36° 15.50+0.32° —4.51£0.48% 1.11+0.50° 110.96+3.07°

CK 0.30+0.03" 82.32£1.79° 17.00+£1.56° —4.56+0.31% - 90.29+7.04°

+CA 0.41+0.02° 76.22+1.23° 22.07+0.98° —6.34£0.15¢ 8.12+1.56° 96.13£0.96"™
+Epi 0.39+0.02° 77.35£1.17° 21.16£0.95 —5.86+0.14 6.60+1.51* 101.66+2.89*

Del-3-O-ara +GA 0.37£0.01° 78.66+0.60™ 20.09+0.49" —3.90+0.32° 4.85+0.72% 96.59+3.21%*
+FA 0.35+0.01 80.69+0.31° 18.40+0.26° —5.97+0.23" 2.58+0.46° 105.73+2.51%
+Van 0.37+0.00° 78.63+0.19* 20.11+0.15% —5.47+0.80"° 4.9440.38% 100.75+1.58%

+CaA 0.35+0.02" 80.66+1.34° 18.43+1.13° —5.73£0.24" 2.52+1.63° 110.83+5.67"

TE: SR NG FREROR 22 57 B35, P<0.05; CK: A4 GFE
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B EFE 221 (P>0.05), FA, CaA i IFES AL,

HFEESPWEEINT 13.15%. 15.77%(P<0.05) .
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Epi. GA. FA. Van fiitayke ifb e &8 B F4
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