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Abstract: Anthocyanins are a kind of widely spread natural colorant which have raised great interest due to its potent
physiological and nutritional effects. Although the great potential of application that anthocyanins represent for food phar—
maceutical and cosmetic industries their use has been limited because of lack of knowledge about its chemical proper—
ties deficient extraction and identification technology. Currently many researches are focused on resoling the difficulties.

In this paper the recently advances in anthocyanins research filed are summarised from three parts: anthocyanins chemi—
cal characterizations; extraction and separation technologies; and identification methods.
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Fig. 1  General structure of anthocyanins
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Table 1 High performance liquid chromatography conditions for anthocyanins separation
Sample HPLC column Temperature( “C) Mobile phase
Blueberry Agilent Zorbax SB-C4( 4.6 mm x 150 mm 5 pm) 35 A:0.1% #* B (0.1% )
Grape pomace Luna Cig(4.6 mm x250 mm 5 wm) 20 A 10% B: (10% )
Muscadine grapes Symmetry Cig(3 mm x 150 mm 5 wm) — A 5% B: (5% ) n
Grape skins Novapack Cig(3.9mm x 150mm 4 pm) — A 10% B/ / 45:45:10 36
Strawberry Torrance Cig(4.6 mm x 150 mm 5 pm) 35 A:0.1%TFA B: 37
Wild blueberry Supelco Bellefonte Cig( 4.6 mm X250 mm 4 pm) 40 A 4% B: 13
Paeonia section Moutan  Tosoh ODS-80Ts QA Cg( 150 mm x4.6 mm 5 pm) 35 A:0.1% B: (0.1% )
AL 9. 39
Nelumbo Tosoh ODS-80Ts QA C,q( 150 mm x4.6 mm 5 wm) 30 B:Af F‘; i‘ ) (_0~ (10? 19:72;95): 62.9)

“ TR

;= indicates no temperature information mentioned in this article

2.2.2
3

- Renault ¥ Peonidin3-0—glu—
coside Malvidin3-O-glucoside ~ Cyanidin3-0O-gluco-

side .

2, 3.1
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Table 2 High speed courter current chromatography conditions for anthocyanins separation

(mL) ( mL/min)
Sample Solvent system Rpm and Flow
( Red wine) MTBE: BuOH: ACN: W 0.1% TFA (2:2:1:5) 850; ( Head to tail) 800;3.5 ¥
° ( Grape skin and rose wine) /.y p. Bu(“;llz?/]i:c];ll:]%?(:)./\ oczl\jf/a V’VrF()Ao(zzo/:o 2:T2F.A5:( 52): 22:5)6 ;l(: ;;)nl to head) 200;2.0 *
( Elderberry) MTBE: BuOH: ACN: W 0.1% TFA (1:3:1:5) 850; ( Head to tail) 1000;2.5 ¥
( Blackberry) MTBE: BuOH: ACN: W 0. 1% TFA (2:2:1:5) 850; ( Head to tail) 1000;3.7 ®
( Bilberry) MTBE: BuOH: ACN: W 0.01% TFA ( 1:4:1: 5) 380; ( Head to tail) 650;1.5 #
( Red onion) MTBE: BuOH: ACN: W 0.01% TFA (2:2:1:5) 850; ( Head to tail) 1000; 5 *5
( Tulip) MTBE: BuOH: ACN: W 0.01% TFA (2:2:1:5) 850; ( Head to tail) 1000;5 *
( Mulberry) MTBE: BuOH: ACN: W 0. 1% TFA ( 1:3:1:5) 1200; ( Head to tail) 700:3.0
4 min
o Passamonti ¥ o
o ESI o
Rahman *
Passamonti o 3 30
Wang ¥ MALDI
3
Table 3 Characterization ion fraction of anthocyanins
Mt MS/MS M ¢ MS/MS
Category m/z m/z Category m/z m/z
Pelargonidin( Pg) Cyanidin( Cy)
Pg3-Oglucoside 433 271 Cy-3-O-glucoside 449 287
Pg3-O-galactoside 433 271 Cy3-0-galactoside 449 287
Pg3-O-utinoside 579 433 /271 Cy3 5-O-diglucoside 611 449 /287
Pg3-0 malonoyl) glucoside 519 4337217 Cy-3-O-arabinoside 419 287
Pg3-0- 6 -acetoyl) glucoside 475 271 Cy3-O=yloside 419 287
Pg3-0 6"feruloyl) diglucoside ! 271 Cy-3-0-utinoside 595 449 /287
Pg3-0- diglucoside-5-Oglucoside 757 595 /433 /271 Cy-3-0~ 6”-malonoyl) glucoside 535 449 /287
Pg3-0 acetoyl) rutinoside5-O-glucoside 919 757/579/271 Cy-3-O-dioxaloylglucoside 593 287
Pg3-O-diglucoside-5-0O- malonoyl) glucoside 843 595/519/271 Cy-3-0- 3"-malonoyl) glucoside 535 287
Pg3-0- feruloyl) glucoside 609 271 Cy-3-O=ophoroside 611 287
Pg3-O-tutinoside5-0~ malonoyl) glucoside 827 579/519/271 Cy3-0+ 6"p-coumaryl) glucoside 595 287
Pg3-0- caffeoyl) glucoside-5-0-glucoside 919 7571433 /271 Cy3-0 A propionyl) galactoside 507 287
Pg3-0 feruloyl) diglucoside- 1019 771/519/271 Cy-3-O-dioxaloylglucoside 593 287

5-0~« malonoyl) glucoside
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Pe3 54)3 {p;ji::j:f)y leiils‘;z‘fde_ 989 741/519/271 Cy3-0- 6"p-coumaryl) pentoside 565 287
Pg3-0-6"acetoyl) diglucoside— 905 743 /433 /271 Cy3-0-{ 6-acetyl) pentoside 461 287
5-0-glucoside
ngj)) jr;jlfii‘lvyll)) i‘lilt::zlj”_ 1005 757/519/271 Cy3-0-{ 6"-acetyl) glucoside 491 287
Pe3-0 feruloyl) glucoside— 857 609/519/271 Cy3-0-sophoroside=5-O-thamnoside 757 611/433 /287
5-0 malonly) glucoside
Pg3-0- p-coumaroyl) diglucoside- 903 741 /433 /271 Cy-3-0-sambubioside- 727 581/433 /287
5-0O-glucoside 5-O—<hamnoside
Pe3-0 feruloyl) diglucoside- 933 7711433 /271 Cy3-O-=xylosylrutinoside 727 581/287
5-0-glucoside
Cy3-O-sambubioside 581 287
Delphinidin( Dp)
Cy3-Odiglucoside5 -0-glucoside 773 611/449 /287
Dp3-0-glucoside 465 303 Cy3-0- caffeoyl) diglucoside-5-O-glucoside 935 449 /287
Dp-3-O-galactoside 465 303 Cy-3-0- sinapoyl) diglucoside-5-O-glucoside 979 817/449 /287
Dp3 5-O-diglucoside 627 303 Cy3-0- feruloyl) diglucoside5-O-glucoside 949 787 /449 /287
Dp3-0- 6 -acetyl) glucoside 507 303 Cy3-O-diglucoside5<yloside 743 611/419/287
Dp-3-0- 6"-p-coumaryl) glucoside 611 303
Dp3-0« pyruvic) glucoside 533 303 Petunidin( Pn)
Dp3-0- 6"p-coumaryl) glucosidepyruvicacid 679 303 Pn-3-O-glucoside 479 317
Dp-3-0- 6 -acetyl) 5-O-diglucoside 669 303 Pn-3-O-galactoside 479 317
Dp-3-0- 6"-p-coumaryl) 5-O-diglucoside 773 611/465 /303 Pn3 5-O-diglucoside 641 317
Dp3-0- 6 feruloyl) 5-Odiglucoside 803 303 Pn3-0- 6 -acetyl) glucoside 521 317
Dp-3-O-arabinoside 435 303 Pn3-0- 6"p-coumaryl) glucoside 625 317
Dp-3-0- malonoyl) glucoside 551 303 Pn-3-0- 6"p-caffeoyl) -5-O-diglucoside 803 317
Pn3-0~ 6"= coumaryl) 5-O-diglucoside 787 317
Peonidin( Pg) Pn3-0 6"~ coumaryl) 5-O-diglucoside 787 317
Pg-3-0O-glucoside 463 301 Pn-3-0-arabinoside 449 317
Pg3-0-galactoside 463 301
Pg3 5-O-diglucoside 625 301 Malvidin( Mv)
Pg3 5-O-digalactoside 625 463 /301 Mv3-O-glucoside 493 331
Pg-3-0{ acetayl) glucoside 487 301 Mv-3-0- galactoside 493 331
Pg3-0- propionyl) galactoside 535 301 Mv3 5-O-diglucoside 655 331
Pg-3-0{ propionyl) glucoside 535 301 Mv-3-0 6"~ caffeoyl) glucoside 655 331
Pg3-0{ oxalyl) galactoside 535 301 Mv-3-0 acetyl) glucoside 517 331
Pg3-0 succinyl) arabinoside 535 301 Myv3-0~ 6"-p-coumaryl) 5-O-diglucoside 801 331
Pg-3-O-rutinoside 609 463 /301 Mv-3-O-arabinoside 463 331
Pg3-0- 6 -acetyl) glucoside 505 301 Mv-3-0 6 -acetoyl) galactoside 535 331
Pg3-0+ 6"-p-coumaryl) glucoside 609 301 Mv-3-0~ 6"-acetyl) glucoside 535 331
Pg3-0+ 6"-p-coumaryl) 5-Odiglucoside 771 301 Mv-3-0 6"p-coumaryl) glucoside 639 331
Mv-3-O-glucoside-catechin-dimer 809 331
Mv-3-0 oxalyl) arabinoside 535 331
Mv-3-0 malonoyl) glucoside 579 331
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