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Preparation of High-Purity Chlorogenic Acid Derivatives from Purple Sweet Potato

LI Fu', CHEN Bin', LI Lianhong’, WANG Mingkui'
(1. Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China;
2. Chengdu MUST Bio-technology Company Limited, Chengdu 610000, China)

Abstract: The purpose of the present study was to prepare high-purity and high-value chlorogenic acid derivatives from
purple sweet potato. Purple sweet potato slices were extracted with hot water. The extracted compounds were separated with
D72 macroporous resin, sephadex LH-20 column chromatography and preparative high performance liquid chromatography
(HPLC) to obtain high-purity chlorogenic acid analogues which were identified as isochlorogenic acid A, isochlorogenic acid
B, isochlorogenic acid C and 3,4,5-O-tricaffeoyl quinic acid, respectively, by nuclear magnetic resonance technique. HPLC
analysis suggested that the purities of these analogues were all over 98%. The developed method can be used to rapidly

obtain standard samples of chlorogenic acid derivatives from purple sweet potato, while avoiding effectively the negative

effects of the anthocyanins on product color and purity.
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Fig.1  Preparative high performance liquid chromatography of

fraction 4 from sweet purple potato
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Fig.2  High performance liquid chromatography of compounds 1 (a),
2 (b), 3 (¢) and 4 (d)
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Fig.3  Chemical structures of compounds 1 through 4

th &1, Ak kK. 'H-NMR (CD,0OD,
400 MHz) 6: 5.62 (1H, m, H-3) . 5.12 (1H, m,
H-4) . 439 (1H, m, H-5) . 2.31 (1H, m, H-6) .
2.21 (2H, m, H-2) . 2.12 (1H, m, H-6) .
7.58 (1H, d, J=15.9 Hz, H-7') . 7.52 (1lH, d,
J=159Hz, H-7"") . 7.02 (H, d, J=1.8 Hz, H-2",)) .
7.00 (H, d, J=1.8 Hz, H-2"") . 6.91 (1H, d,
J=8.0 Hz, H-6') . 6.89 (1H, d, J=8.0 Hz, H-6"") .
6.75 (1H, d, J=8.0 Hz, H-5") . 6.73 (1H, d,
J=8.0 Hz, H-5"") . 6.29 (1H, d, J=15.9 Hz,
H-8') . 6.18 (1H, d, J=15.9 Hz, H-8'") .
BC-NMR (CD,OD, 100 MHz) §: 76.2 (C-1) .
39.4 (C-2) . 692 (C-3) . 758 (C-4) . 69.3 (C-5) .
38.7 (C-6) . 176.9 (C-7) . 127.9 (C-1") .
127.6 (C-1"") . 115.4 (C-2") . 115.3 (C-2"") .
146.9 (C-3") . 146.8 (C-3"") . 149.6 (C-4', 4") |
116.6 (C-5") . 116.5 (C-5"") | 123.2 (C-6") .
123.1 (C-6"") . 147.9 (C-7") .
147.8 (C-7"") . 114.8 (C-8', 8"') | 168.8 (C-9") .
168.3 (C-9"") . DL ¥R 5 SCHR[241453E 193,4-0- XUk
Mk Be- 2 T IR M R LB S AR — B, W e &1 43 4-
O- XM -2 T2, B matJSiRB (S5t WEI3) .

&2, A kK. '"H-NMR (CD,0D,
400 MHz) 6: 5.42 (1H, m, H-5) . 5.39 (1H,
m, H-3) . 3.96 (IH, m, H-4) . 2.30 (1H, m,
H-6) . 2.17 (2H, m, H-2) . 2.15 (1H, m,
H-6) . 7.60 (1H, d, J=15.9 Hz, H-7") . 7.56
(1H, d, J=15.9 Hz, H-7'') . 7.06 (2H, brs,
H-2", 2'') . 6.94 (1H, d, J=8.0 Hz, H-6') .
6.96 (1H, d, J=8.2 Hz, H-6"") . 6.77 (1H, d,
J=8.0 Hz, H-5") . 6.79 (1H, d, J=8.2 Hz,
H-5"") . 6.35 (1H, d, J=15.9 Hz, H-8') . 6.26
(1H, d, J=15.9 Hz, H-8'') . "C-NMR (CD,OD,
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100 MHz) 6: 749 (C-1) . 37.7 (C-2) . 722 (C-3) .
70.8 (C-4) . 72.7 (C-5) ., 36.2 (C-6) .
1775 (C7) . 1281 (C-1') . 1279 (C-1") | 1155 (C2) .
115.3 (C-2"") , 147.4 (C-3") . 147.0 (C-3"") .
149.7 (C-4') | 149.6 (C-4’") | 116.6 (C-5") . 116.6
(C-5") 1232 (C-6") | 123.0 (C-6") . 1472 (C-7") .
147.0 (C-7"") . 115.7 (C-8") | 115.1 (C-8'") | 169.1
(C-9") . 168.5 (C-9") . LLLE¥dh 5 Cik[24]30iE 1)
3,5-O- XU HERR -2 7 R (P AZ AR AR — B, s e
B N3,5-0- XNk 3 - 25 7 g, B Rt FRA (45
FIILE3) .

a3, Btk K. 'HNMR (CD,OD, 400 MHz)
5: 542 (1H, dd, J=82, 32Hz, H-5) . 532 (1H, m,
H-4) . 3.97 (1H, m, H-3) . 2.36 (1IH, m,
H-6) . 2.21 (2H, m, H-2) . 2.14 (1H, m,
H-6) . 7.62 (1H, d, J=15.9 Hz, H-7') . 7.56 (IH,
d, J=16.0Hz, H-7"") . 7.06 (2H, d, J=2.0 Hz, H-2',
H-2'") . 6.97 (2H, dd, J=8.0, 2.0 Hz, H-6', 6'') .
6.79 (1H, d, J=8.0 Hz, H-5') . 6.77 (1H, d,
J=8.0 Hz, H-5"") . 6.35 (1H, d, J=15.9 Hz,
H-8') . 6.21 (1H, d, J=16.0 Hz, H-8'') .
“C-NMR (CD,OD, 100 MHz) §: 74.1 (C-1) .
373 (C-2) . 69.5 (C-3) . 73.6 (C-4) . 72.1 (C-5) .
369 (C6) . 1768 (C-7) | 1279 (C-1") | 1278 (C-1") .
115.6 (C-2") . 115.2 (C-2"") . 146.7 (C-3") | 146.8
(C-3"") | 149.5 (C-4', 4") | 116.6 (C-5') | 116.5
(C-5") L 1231 (C-6") . 1230 (C-6"") . 1470 (C-7") .
146.9 (C-7"") . 115.0 (C-8’) | 114.8 (C-8'") . 169.3
(C-9") | 168.5 (C-9'") . LA L%l 5 SCHR[25]4RE 1)
4,5-O- XU DN HE I J5S -2 7 R AR G AR 0 e A — 3, Mo e
A1 NA,5-0- XM EBE 5L -2 1R, R 4R R IRC (45
FIILE3) .

&4, A K. '"H-NMR (DMSO-d6,
400 MHz) J: 5.38 (2H, m, H-3, 5) . 5.28 (1H,
m, H-4) . 2.17 (1H, m, H-6) . 2.06 (2H,
m, H-2) . 1.93 (1H, m, H-6) . 7.50 (2H, d,
J=16.0 Hz, H-7', 7""") . 7.33 (1H, d, J=159 Hz,
H-7"") . 7.19 (1H, d, J=1.8 Hz, H-2"") . 7.13
(2H, d, J=1.8 Hz, H-2", 2""") . 6.94 (3H, m,
H-6’, 6", 6''') . 6.88 (1H, d, J=8.0 Hz, H-5"") .
6.75 (2H, d, J=8.0 Hz, H-5", 5""") . 6.38 (2H, d,
J=16.0 Hz, H-8’, 8'") . 626 (1H, d, J=159 Hz,
H-8') . “C-NMR (DMSO-d6, 100 MHz) §: 72.9
(C-1) . 35.7 (C-2) . 67.4 (C-3) . 70.5 (C-4) .
68.0 (C-5) . 36.6 (C-6) . 174.2 (C-7) . 125.4
(C-17, 1) |, 1253 (C-1"") ., 114.8 (C-2") . 114.5

(C-2", 2""") | 145.0 (C-3") . 144.8 (C-3"") | 144.6
(C-3""") . 145.8 (C-4") | 145.6 (C-4"") | 145.5
(C-4"") |, 1153 (C-5", 5’7, 5""") | 122.2 (C-6") .
121.0 (C-6", 6"") . 1485 (C-7") . 1484 (C-7", 7"") .
1139 (C-8) . 113.8 (C-87, 8"") . 1658 (C-9") . 165.7
(C-9"") . 165.4 (C-9"") . LI 5 CHR[261RIE M
3,4,5-O- = WMHERE S 2 T R I AZ LB B A — B, MU ek
EPIN3BAS-O-—IMEwEEZE IR (S5 ILIE3)

3 5 ®
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