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Abstract

83 21

The utilization value of Rubus plants as fruit gemplasn resources and medicinal

plant, and utilization potential of pignent and flavor constituents in the fruit is reported in
this paper. A coording to the studies on horticultural purpose, 23 gecies and 4 varieties are
oconsidered as excellent resources for breeding of ragpberry and blackberry. Some seciesw ith
high fruit quality and vast reserves can be used directly for fresh market or proccessing
Forty-five ecies and 4 varieties are used as medicinal plants for more than 40 diseases
Investigation on the physical and chemical properties, stabilities and components of the
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pignents extracted from the fruits of R. tgphrodes Hance, R. lambertianus Ser. , R. hirsutus
Thunh and cultivated blackberry reveals that the pigments in bramble fruit can be extracted
more readily with aloohol than with water Their anthocyanidins including cyanidin,
pelargonidin, delphinidin asw ell as their glycosides are the principal pignents in the fruits of
bramble, of w hich, cyanidin, delphinidin and their glycosides are themain pignents in purple
red- purmple black colored fruitsw hereas cyanidin, pelargonidin and their glycosides are the
main pignents in orange red- bright red colored fruits Some flavonoids exist in branble
fruits alo. R. tephrodes Hance and R. lambertianus Ser. be considered good natural resources
of edible pigments because of the good mlor and stability. Their anthocyanidins study on the
flavor in fruit resulted that 83, 21, 29 and 51 flavorous components have been identified from
the fruitsof R. hirsutus Thunb ,R. chingii Hu,R. lambertianus Ser. and cultivated blackberry
by GCMC regectively, anong them, methoxy, sec-ethyl acetate, ethyl acetate, ethyl
fomate, ocpinene, fpinene, canphene, junipene, Imonene, p-cymene, linalool and terpinol are
regarded as the key flavorous components causing the peculiar snell and taste in the fruitsof
branble

Key words Branble (RubusL. ), Fruit gemplasn resources, M edicinal value, Pigment,
Flavor

W ith 202 pecies and 92 varieties totally 294 taxa distributed in 27 provinces and districts, China is
exceptionally rich in Rubus ecies and is considered to be amajor center of diversity for thisgenus™® *.
The history of using Rubus plants as medicines is more than 2000 years How ever, as horticultural
plantations or genetic resources for breeding, in China, Rubus plants have been used very little, though
traditionally people have mllected the fruits of these abundantw ild Rubus gecies for personal use such
as fresh fruit Thispaper reviev s themedical value of Chinese Rubus and reports the results of studies

on Chinese Rubus for horticultural and industrial purposes

1 M edicinal value of Rubus plants

B ranbles have a long history in Chinese traditional medicines T he ancient classical medicinalworks
such as Shennong B encao Jing, B encao Gangmu,M ingyi B ielu and recent publications recorded many
gecies of Rubus for their medical value In Chinese traditional medicines, FU PEN Z1, the unripe fruits of
R. chingii Hu or R. coreanusM ig hasbeen commonly know n to be used in prescriptions to invigorate the
liver and kidney, preserve essence and mprove visual acuity. To most of medicinal branble, their roots
and shoots are often used, sometimes the whole plants are used such as R. xanthocarpus Bureau et
Franch The phamacological effects of most Chinese traditional medicines from branble are to
invigorate kidney, relieve nocturnal emission, astringe, stop bleeding, anti-inflanmatory and anti-
bacterial due to their rich tannin content A ccording to our know ledge from local people and the records
in ancient and recent classical medical works* * ,more than 45 gecies and 4 varieties of Rubus plants
were used as Chinese traditional medicines against more than 40 diseases such as frequent micturition,
enuresis, amission, mportence, reness of the loin, scrofula, epistaxis, hamoptysis, metrorrhagia,
hepatitis, carbuncle, blurring of vision and £ on Some of then have been produced as prepared
medicines including injections These gecies and varieties are R. chingii Hu, R. palmatus Thunh , R.
idaeopsis Focke, R. coreanusM ig , R. corchorif oliusL. , R. parvifolius L. , R. multibracteatus L évl et
Vant , R parkeri Hance, R. corchinchinensis Tratt , R. tephrodes Hance, R. sieboldii Blume, R.
xanthocarpus Bureau et Franch , R. irenaeus Focke, R. pinfaensisL évl et Vant , R. innaninatus S

M oore var kuntzeanus (Hemsl ) Bailey, R. anphidasys Focke, R. innaninatus S M oore, R. mallodes
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Focke, R. peltatusM axim. , R. pungens Canb , R. amabilis Focke, R. delavayi Franch , R. rosae olius
Snith,R. ellipticus Smith, R. ellipticus Snith var obcordatus (Franch ) Focke, R. buergeri M ig , R.
lambertianus Ser. , R. lambertianus Ser. var glaber Hansl , R. phoenicollasius M axim, R. eucalyptus
Focke, R. sumatranus M iq , R. hirsutus Thunh , R. pirifolius Snith, R. ichangensis Hemsl , R.
alcead olius Poir. , R. setchuenensis Bureau et Franch , R. ref lexus Ker. , R. pectinellus M axim, R.
trianthus Focke, R. hastif oliusL évl et V ant , R. crataegif olius Bge , R. doyonensis Hand M azz , R.
feddei Lévl et Vant , R idaeusL. , R leuanthus Hance, R. blinii L évl and R. pungens Canh var

h ®™ ®  omew ild gemplasn s have been found extrenely

oldhamii M ig )M axim. In our recent researc
rich in SOD (superoxide disnutase), vitanin E and mineral elenents Se, Zn and Fe in their fruits and
leaves, w hich have close bearing on tomor, senescence and mmunity diseases Some ecies have been
oonsidered to be effective for esophageal cancer, a common disease in China So it is significant to
research, develop and utilize Chinese medical bramble with modern medical and phamaceutical

techniques
2 Pramising Chinese Rubus taxa for horticulture

W ith rich reserves and wide variability, the Chinese branbles provide an abundant surce of
previously untapped gemplasn for breeders Studies on wild Rubus gemplasns in China have being
carried out since 1989 in N anjing Botanical Garden Some achievenents have been obtained by the
authors and others Based on the field investigations, collections, introductions and evaluations of wiild
ecies carried out in the past 10 years*“™ % | w enty-seven peciesor types have been identified to be
excellent gemplasn resurces for ragpberry and blackberry selection and breeding because of their
advantages such as resistance to pests and diseases, tolerance to low and high temperatures,
adaptability, good plant habit and fruit quality (Table 1).

T he fruits of most Rubus gecies in China are edible The detem ination of nutrients show ed that
the contents of protein, an ino-acids, organic-acids and mineral elanents in the fruits are very rich and
particularly the contentsof Ve and SOD are remarkably higher than those of others cultivated fruits and

W||d fruitSG,lz 16,18,19,22 27

. These gecies have high value to be utilized directly as snall fruits Thew ild
fruits of R. xanthocarpusBureau et Franch , R. corchorif oliusL. , R. coreanusM ig ,R. chingii Hu, R.
hirsutus Thunh , R. crataegif oliusBge , R. bif lorusBuch -Ham. ex Snith and R. ellipticus Snith var.
obcordatus(Franch ) Focke are excellent for fresh fruits or processing because of their big size, good
flavor and high quality.

Economic traits of wild Chinese branbles varied greatly %

. They are valuable gemplasn
resources for breeding of ragpberry and blackberry. Some Chinese gecies have alo been used in
breeding programs in Europe and North America®. A great majority of fruits for mordern breeding
projects can be found in the wild Chinese Rubus R. cockburnianus Hemsl , R. f losculosus Focke, R.
tephrodes Hance and R. coreanus M ig have potentiality for breeding towards productivity. R.
xanthocarpus Bureau et Franch , R. corchorifoliusL. , R. coreanus M ig , R. chingii Hu, R. hirsutus
Thunb ,R. crataegif oliusBge and R. bif lorusBuch -Ham. ex Snith may be good for breeding tow ards
fruit quality. R. corchorif oliusL , R. chingii Hu, R. ellipticus Snith var. obcordatus(Franch ) Focke and
R. lineatus Reinw. are erect and thorn-free or thornless R. coreanusM ig , R. bif lorus Buch -Ham. ex
Snith and R. Parvif oliusL. are good in resistance and adaptation

It is deserved to bementioned that some excellentw ild brambles could be directly utilized for culti-
vation. R. parvifoliusL. , R. corchorif oliusL. , R. coreanusM ig. , R. ellipticusSnithvar. obcordatus
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Table 1

Rubus plants with potential breeding capabilities in China

Taxa

Potential breeding cepability

R. f losculosus Focke
R. cockburnianus Hem sl

R. idaeuslL.

R. idaeusL. var. glabratus YU et
Lu

R. ellipticus  Smith
obcordatus(Franch ) Focke

R. bif lorusBuch -Ham. ex
Snith

var.

R. amabilis Focke

R. lutescens Franch

R. lutescens  Franch
f ruticesus X. G Sun

var.

R. coreanusM ig

R. xanthocarpusBureau et
Franch

R. sumatranusM iqg
R. hirsutus Thunb

R. rosad olius Smith

R. peltatusM axim.
R. corchorif oliusL.

R. crataegif olusBge

R. chingii Hu
R. lineatus Reinw.
R. tephrodes Hance

R. lambertianus Ser.
R. setchuenensisBureau et
Franch

R. pentagonus W all ex Focke
var. modestus (Focke) Yl etLu

R. arcticusL.

R. saxatilisL.

R. chamaemorusL.
R.

parvif oliusL.

V igor, productivity, resistance to pests and diseases, fim fruit

V igor, very high yield via high fruit numbers per lateral, late-ripening, w inter
hardiness

L arge fruit with good flavor,w inter hardiness

L arge fruit w ith good flavor,w inter hardiness, pine-free

Vigor, erect habit, productivity, good quality primocane fruit, low chilling
requireament and adgptation to high temperature

V igor, self-supporting canes, good quality fruit with large size, resistance to
pests and diseases

Erect habit, very large size fruit, winter hardiness, resistance to pests and
diseases, beautiful flow er for ornament

Perennial herb, large fruit with good flavor, winter hardiness, prenocane-
fruiting

U ndersized shrub, large fruit with good flavor, winter hardiness, prenocane-
fruiting

V igor, resistance to pests and diseases, good adgptation

Perennial herb, very good flavor fruit with large size, easy propagation

L arge fruit and small seed, good flavor, adgptation to high temperature,
productivity, prenocane-fruiting

L arge fruit and small seed, good flavor, aroma, productivity, early ripening,
premocane-fruiting

L arge fruit and snall seed, good flavor, productivity, early ripening, prenocane-
fruiting

V ery large fruit and snall seed, good fruit color, beautiful flow er for ornanent

L arge, fim and early ripening fruit w ith excellent flavor, aroma and good color,
vigor, erect habit, nearly ine-free, resistance to pests and diseases, good
adgptation

L arge fruit, good flavor and color, erection,w inter hardiness

L arge, fim and early ripening fruit, excellent flavor and snall seeds, vigor,
erection, nearly spine-free, resistance to pests and diseases

Erect habit, thorn-free, vigor,w inter hardiness, prenocane-fruiting, good quality
fruit

V igor, very high yield via high fruit number per lateral, late ripening fruit w ith
rich red pigment

L ate-ripening, productivity, good adgptation, firm fruit with rich and stable
pignent

Spine-free

Spine-free, erect habit, large and good quality fruit

Herbaceous,w inter hardiness, good fruit flavor
Herbaceous,w inter hardiness, good fruit flavor
Herbaceous,w inter hardiness

V ery good adaptation, low chilling requirement, resistance to drought, high
temperature, pests and diseases

(Franch ) Focke, R. lineatus Reinw. and R. hirsutus Thunb can be turned into domestic fruits from w ild

plants after being fostered and mproved on their grow ing places because they have rich reservesand are
w idely distributed over different zonesw ith a very high density. R. xanthocarpusBureau et Franch and
R. hirsutus Thunh can be directly introduced, domesticated and cultivated because of large fruit, good

flavour, stunted brush, early fruit-bearing, easy propagation and rough cultivation
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3 Pignent in bramble fruit

T he development of food additives is show ing a tendency to use natural and edible pignents instead
of artificial ones The fruits of bramble vary their clorswith different gpecies®. The aim of this
research on Rubus pigment is to find a good natural pignent source for food industrial uses The
pignentsw ere extracted from the fruitsof R. tephrodes Hance, R. lambertianus Ser. ,R. hirsutus Thunb
and cultivated blackberry w ith alcohol and w ater. On these pigment extracts(concretes) , the slubility,
pH reaction, pectrun characters, themal stability, oxidation, reduction and metal cations resistance and
chanical componentsw ere investigated It is indicated that the pignents in Rubus fruit would rather be
extracted with aloohol than with water. R. tephrodes Hance and R. lambertianus Ser. are considered as
good natural resurces of edible additive for juices, wines and jelly products because the pignents
extracted from their fruits show good color and stability. Themain chemical componentsof pignents in
Rubus fruit are anthocyanidins including cyanidin, pelargonidin, delphinidin and their glycosides(T able
2). It hasbeen show n that cyanidin, delphinidin and their glycosides are themain pigments in purple red-
purple black colored fruits,w hereas cyanidin, pelargonidin and their glycosides are themain pignents in
orange red-bright red colored fruits Some flavonoides additionally exist in bramble fruits

Table 2 Pignents in the fruits of 4 Rubus secies

Species R. tepphrodesHance R. lanbertianus Ser.  R. hirsutus Thunb  Blackberry (Rubus cv. )
Fruit color pumple red-black orange red-red red purple black
Pigment color purple red orange red red purple red

5 Cy, Pg, Cy-3Rut, SRR AR
Cy,Dp, Cy-3-Glu, Cy-3, 5-GG,

Cy,Pg, Cy-3:Glu, /356G, cy-3-Gal,

Chamical component %p-_?’;?éjlt Pg-3-Rut, Cg-?é_%?u(;’ Cy-3-Rut,
Cy-3-Gal Po-3CC. PG-3-GG Cy-3-6C,
y Pg-3-Glu 9 Dp-3-Rut,Dp-3, 5-GG
Stability good good average average
Evaluation good additive good additive

4 Flavor in bramble fruit

The flavor is an mportant trait to evaluate fruit quality of ragberries and blackberries Better
flavor is one of the modern breeding objectives Rubus fruits are not found to be good flavoring
materials, how ever, the studieson its volatile componentsmay be helpful for resistance breeding against

%3 In our ollection, the fruits of R. hirsutus

diseases and pests, and mprovanent of fruit quality
Thunb , R. corchorif oliusL. and R. chingii Hu and 0 on show their peculiar flavor both in snell and
taste In order to identify flavorous components in branble fruit, the fresh fruits of several gpeciesw ere
treated by ether, and the abstracts gathered were exanined by GCM C. 83, 21, 29 and 51 flavorous
components have been identified repectively from the fruits of R. hirsutus Thunh , R. chingii Hu, R.

lambertianus Ser. and cultivated blackberry, of which, methoxy, sec-ethyl acetate, ethyl acetate, ethyl
forate, ocpinene, Bpinene, canphene, junipene, Imonene, p-cymene, linalool and terpinol are regarded as
the key flavorous components resulting in the peculiar snell and taste in bramble fruits (Table 3). R.

hirsutus Thunb , R. corchorif oliusL. and R. chingii Hu are the excellent gemplasn for selection and

breeding of ragpberry and blackberry tow ards fruit flavor.
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Table 3 The key flavorous constituentsand relative contents in the fruits of Rubus species

Key flavor compounds R. hirsutus Thunb R. chingii Hu  R. lambertianus Ser. Blackberry (Rubus cv. )
ethyl forate 2 02 310 4 32
ethyl acetate 4 72 5 38 18 71
methoxy sec-ethyl acetate 55 02 2 76 17 34
acetic methy| acetate 167
benzoic acid ethyl ester Qa 30
hexyl forate Q 33
phenylacetaldehyde Q 67 Q23
canphene 11 54 13 22 10 14
o-pinene 22 08 28 24 36 20
Bpinene 23 35 24 10 11 30
lmonene 9 02 9 80 6 20
junipene 6 25 4 24 4 20
Bmyrcene 4 86 314 4 30
p-cymene 121 Q 89
m-cymene 2 33
phellandrene 3 50 157 211
caryophyllene Q 96
tinalool and oxide Q 52 Q 20 Q21 Q 18
terpineol 2 02 Q 30 Q 33 Q 05
citronellol Q 36 Q 05

5 Other uses

There are some good ground cover plants (e g R. calycinoides Hayata ) and ornamental plants
(e g R. amabilis Focke) in the genus Rubus It is alo believed that some gecies are valuable in il

protection and envirorment beautification
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Table 2 The karyotype formular of six Sect L atilobus ecies of A rtem isia

G Y. Zhang

Scientific name Karyotype formular Type of asymmetry
A. erigpoda Bge var erigpoda K (2n)= 2x= 18= 12m (2SA T) + 4sn+ 2st 2A
A. littoricola K itam. K (2n)= 2x= 18= 14m+ 23n+ 2st 2A
A. manshurica(Komar) Komar. K (2n) = 4x= 36= 30m+ 63n 2A
A. japonica Thunb K (2n) = 4x= 36= 28n+ 8sn 2A
A. desertorum Spreng K (2n)= 2x= 18= 14m+ 2gn+ 2st 2A
A. desertorum Spreng var. longif lora K (2n)= 2x= 18= 14m+ 2sn+ 2st n
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