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i OE.BH MW Hippophae rhamnoides B BB EXBENEREASFHTHH SN, Hik RHER
BHAE- ANEEEHEERIND SRR AAAERGAS . REESI RENAEZL - ATHEEY
B ML 5K F Sephadex LH-20 H A R ERSFER MY RESEAH0RTOE FEITHBBRERRY
(HRRBRR ST RASWEAREHSTEHTHH. AR HONB 4R Rk 4 FEEF N ILE
B ALFERILERNESAEE RAOE I MELERT BRI AR CREE _REAM4HBE-K
. EEESI B WA ER. AFRET RASER AR THEEOF . FHREH A 0.1.13. 2/ 17. 0. &
IEERAREESERETN T EARRT BLRENERBLERGHTIOERNSAAEMATHESR
HERA. Gt PEFRECKEHAHARBEFRTHERFEET R . TENREREX.
ERE.DEEUERECE:BEEAGK-RRE HEEA

hEAS%E R284.1 EMIRIAE A L WW-E 0253 - 2670(2007)09 - 1292 - 07

Oligomeric and polymeric proanthocyanidins from Hippophae rhamnoides seed
FAN Jin-ling', WU Tao', TAO Guan-jun®
- (1. Food and Bioengineering College, Henan University of Science and Technology, Luoyang 471003, Chinas
2. Testing and Analysis Center, Southern Yangtze University, Wuxi 214036, China)

Abstract; Objective The oligomeric and polymeric proanthocyanidins in different fractions from Hip-
pophae rhamnoides seeds were investigated. Metheds The monomeric and oligomeric fractions were ana-
lyzed by HPLC/ESI-MASS detection. The polymeric proanthocyanidins were fractionated by Sephadex
LH-20 column chromatography and their chemical constructures were studied by acid-catalysed degradation
in the presence of benzyl mercaptan. Results Four monomers were identified as catechin, epicatechin,
gallocatechin, and epigallocatechin. Eight dimers including three dimeric procyanidins and one dimeric
prodelphinidin, and four mixed dimers were detected and their structures were partly elucidated by the de-
tection of the pseudomolecular ion and main ion fragmentations. The results also showed that polymers to

be highly heterogenous with catechin, epicatechin, gallocatechin, and epigallocatechin all being compo-
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nents of both the extension and the terminal units. The extension units were mainly gallocatechin, where-

as the terminal units were mainly gallocatechin and epigallocatechin for all fractions. The proantho-

cyanidins with a mean degree of polymerization (mDP) of 9.1, 13. 2 and 17. 0 represented the three major

polymeric fractions. Conclusion

Proanthocyanidins of F. rhamnoides seeds, predominantly being of

prodelphinidin-type, are remarkably different from that of grape seeds.

Key words: Hippophae rhamnoides seeds; Hippophae rhamnoides L. y proanthocyanidins; HPLC/ESI-
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Fig. 2 Mass spectra by negatlve ESI (A, B) and UV
spectra (a, b) of monomeric fraction from H.
rhamnoides seeds
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Fig-5 Main fragmentation pathways of dimeric proanthocyanidin by ESI
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Table 1 Main MS information and recognization of dimeric proanthocyanidins
in oligomeric fraction from H. rhamnoides seeds

%5 B [M—HJ- RDA REEE=Z®R HRETERART HRMRERNT
fmin E# [M-CHO,—H]- [Ma—H]-  [Mr—3HI- Mr-Mp

1 .1 609 1 nd nd nd : ge-ge
2 124 598 425 467 289 LI P
3 13.0 593 a4l od 05 nd c-ge
4 13.3 593 441 nd 305 nd c-ge
5 14.2 583 441 nd 305 nd - c-ge
§ 14.5 577 425 451 289 287 cc

7 15.2 577 azs . 481 289 287 oc

8 16.5 577 425 451 289 287 e

nd: % 8 B, RDA ;Retro Diels-Alder, M-Ms, #E i 51 -5 3§ #L5T s LARERILFE g LR RREHRLER

ad; not detected, extension units-terminal units, ¢, catechin or {epé) catechin, gos gallocatechin or {egi) gallocatechin
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170, R E AR M5 3 2 69.2%. 84. 620,
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Table 2 Weight distribution and compositional data of proanthocyanidin fractions of H. rhamnoides seeds

obtained by Sephadex LH-20 column chromatoegraphy

P ¢ &xile FH A EMRT FEMER FPHEAE
/% GC EGC Cat EC GCHEGC Car EC WA/ % (mDP)
1 6.4 82 33 &1 2.7 3.9 2.3 10.8 51.4 4.5
L2 5.4 57 L6 2.7 L1 6.9 197 7.3 69.2 8.1
3 - 30.3 42 1.8 L1 0.5 786 121 1.8 84.6 13.2
T4 19.3 .8 1z 07 03 825  10.6 L1 87. 4 17.0
-5 6.2 21 09 06 02 85.5 9.9 0.9 88.5 26.8
-6 - 8.8 1.8 06 05 0.2 85.2  10.6 1.0 . 8N.T -31.6
L7 2.0 21 07 05 02 8.1 105 0.9 87.9 2.5
1 100 46 1.3 1.6 0.7 75.2 137 2.9 81.2 12.2

2 GC,EGC,Cat EC M AR LER RABLFERIERANBILAR RTSBARFSE b SR RANEEL | SRBHT S

B REBERENNBILERRDRE LK RRFSEZR

a GC, EGC, Cat, Ec are abbreviations for gallocatechin, epigalocatechin, catechin, and epicatechin units; All emounts represent rel-

ative concentrations {in mol). b proportion of fraction 11—17 was ecaluated as weight relative frequency in pezcentage of fraction I, ¢ prodel-

phinidins percent is sum of relative concentration of gallocatechin and epigallocatechin (in mol).

TR LK R TR 40 4 B A BT R o A
. RIRALH, BILERHBARFEE . RILR
EHBRSEHHRTH GC 5 EGC AEED A
FHAE ZENE R S5 METH SL3%~
88. 8%  EEMA XM EEHRMES ILARTER
FRILEE.

& b fi g, HPLC/ESI-MASS & 81 ¥ B IR 72
SR FEMBEREL S, QM D] 4 FrE 8 F

Bk 4 MAESHRILER . FILEE. BILERER
BRELAE: B I HRENE KA. 1B
FEORER RN 4 FOES R4 R ESI#{t
HE%ER, SN RETRASEGARRTAES
W, FHEAER 91132 17. 0. AU REXR
HBlY 69- 2% .84. 6%.87. 4% M 3 RANRSE
RANTERS SERELEBM T4 7% RIILER
BHRAELFRBTHN EBRHMRT BILEER
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Comparison on constituents from different parts between wild growing

and cultivated planting of Ephedra sinica
WU Hai, YI Lun-zhao, GAQ Jing-ming, LIU Xiang-qian, LIANG Yi-zeng
{College of Chemistry and Chemical Engineering, Central South University+ Changsha 410083, China)

Abstract; Objective

To compare the difference in constituents from different parts of wild and culti-

vated Ephedra sinica. Methods Using the solvent of 50% methyl aleohol to extract from the stems and

roots of wild and cultivated E. sinica under heating reflux, respectively and then determine the content of

ephedrine in each extractions by HPLC. The volatile oil was extracted by stream-distillation and analyzed

by GC-MS method. Results The content of the ephedrine in extraction of stems and roots of wild E. sini-
ca was 0.55% and 0. 000 57% while the content of the cultivated was 0. 26% and 0. 001 7%. Forty-five

compounds in the volatile oil were identified by GC-MS method, among them 13 compounds existed in

both wild and cultivated E. sinica. Conclusion The content of the ephedrine is about two times of the cul-
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