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 The  commercial  samples  of 
"Walengzi

 (Nes[i:)" on  Hong  Kong  market  were  investigated
merphologica]  ly (figures, size,  number  of  the ribs, state of  periostracum, cross  section)  and  chem-

ically (amino acid  residues  contained  in those shelts).

 They  were  identified as  the  shells  of  four species  of  the ark  shells (1-4, Arcidae) and  two  of

the cockle  shells (5, 6, Cardlidae) as follows:

 (1) flnadora  maeulosa  (REEvE), (2) Potiarca pilula (REEvE), (3) SZrapharca globosa (REEvE),
(4) 7;egillarca nedijrera  (MARTENs), (S) Mlaericardium mansitii  (OTuKA), (6) Piepricardium sinense

(SOWERBY).
 Shells of  the examined  samples  did not  contain  larger amount  of  the acidic arnino  acids  which

were  centained  a  large amount  in the sheLIs  of  cowries  and  ear  shells. Amino  acid  contents

of  the  ark  and  cockle  shells  were  similar  to each  other.

 A key to these species with  some  related  species  of the family Arcidae  such  as  Scapharca brotrgh-

tonii (ScHRENe'K); S. 
'g'lobosa

 "rEus'TANAKA;'IS.'subcrettata  (LlscHKE)'and 71egittarca grattosa''
        .
(L,) were  given.

 Keywords  
`'Walengzi";

 ark  shell;  cockle  shell; Arcidae; Cardiidae; shell  structure;  anal-

ysis of  amino  acids

  
`'Walengzi

 (Nes i:)," also  called  
"Kuige

 (mate)" and  
"Han

 (M)," has been described in old  and  modern

Chinese and  Japanese literatures. The  historical and  herbological studies  on  them  were  reportEd  in

the  previous paper.3} The  investigation on  the commercial  drugs on  Taiwan  rnarket  was  also  reported

in the same  paper. Among  the commercial  drugs of  
"Walengzi"

 on  Hong  Kong  rnarket,  were  found

several  bivalves which  have not  been deseribed as  the drugs in any  literatures. Those  commercial  samples

were  investigated and  identified by the morphological  characteristics  and  examined  the amino  acids

contents  of  the shells with  few related  specimens.
                                                                    .

                                     Experimental

 L  Materials
  1) Commercial  samp;es  on  Hong  Kong  market
"Walengzi"

 A, B, C, D, E  and  F: Tochimoto-tenkaid6,  September 1981.
2) Freshsamples

(a) Arkshells
Anatlara macutosa  (REEvE), collected  in Arnami-6shima, Japan.
Rotiarca pilula (REEvE), collected  in Philippine.
St:apharca broacghtonii (REEvE), collected  in Chiba Prefbc t}tre, Japan  and  .Pusan, Korea. ･

S. globosa (REEvE), collected  in Indonesia.
S･ globoSa ursus  TANAKA, collected  in Ariake Sea, Japan, 

'

S. subcrenata  (LrscHKE). collected  in Ariake Sea, Japan and  Pusan, Korea.
71egillarca granosa (L,), collected  in Ariake Sea, Japan, Pusan, Korea and  Taipei, Formosa.

7: nodij?rra (MARTENs), co;1ected  in Philippine and  Penang  island, Malaysia.

(b) Cockleshells '

Maoricardium mansitii  (OTuKA), collected  in Formosa.

                                      (391)
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　　IL　Ide隅重i血cation 　of　the　commercial 　s劉mples

　　A ： Large−sized 　shells 　with 　many 　serial　teeth　on 　a　straight 　hingc　Iine，　 Thick，　in們ated ，　ra 伽 er 　rectangu 】ar 　shells

of 　60−75， 45−56　and 　38−51　mm 　in］ength ，　height　and 　width 　respec 【ively．　36−38　radial　rlbs　wlth 　2−4　fine　stripes　on
the　surfacc 　of 　them．　 White　with 　brown　velvety 　periostracum （most 　of 　th¢ m 　wcre 　taken　off）、　 These　character −

　istics　identi自ed　these　shells 　as 　14nadara 〃 lacu ’osa （REEvE ），司＆ ，5＆ ・6ab　Arcidac．
　　B ： Mcdium−sizcd 　shelis 　with 　many 　scriahee 重h　on　a　sIraight 　hinge　linc．　 Rathcr ヒhin，　very 　infiated，　rectangular
she1】s　of　48−57

， 41−45　and 　36−38　mm ． 34＿35　radial 　ribs ．　 White　with 　black　hairy　periostracum （most 　o 『thcm
were 　taken　oH9 ）．　These　characteristics　idcnti行ed 吐hese　shells 　as　Scapharca　gltめo ∫α （REEvE ），

4a ・eblA7cidac ．

　　C ：On ；y　one 　pi  e　of　small −sized 　shell 　of 　many 　s¢ rial　teeth　6n　a　straight　hinge　Iine．　 Thick ，　very ．in冂atcd ，　ellip・
tical　sheHs 　with 　34，23　 and 　22　mm ， 20　radia ！ribs　with 　many 　rough 　tubcrcles．　 Whitc　with 　brown　smooth 　and

scaly 　periostracum （most 　of 　them 　were 　taken　olD 、　 These　charactcristics 　idend行ed 　this　shc11 　as 　Teg”larca　nodifera
（MAR τENs），4b ・

5b
・
6c レ Arcidae．

　　D ：Two 　pieces　of　smal1 ．sized 　shclls 　of 　many 　scrial 　teeth 　on 　a　straight　hinge　line，　 Very　thick，　inHated，　oval 　shclls

with 　22−25，23．5−26　and 　22−24　mm ， 25　radial　ribs　with 　many 　tubercles，　 White　with 　brown　smooth 　and 　scaly

periostracum （most 　of 　them 　were 　taken 　o 仔）．　 These　characteristics 　jdentified　these　sheils　as　Po ∫’arca 　pi’〃’a （REEvE ）
4 且 ，

5b
・
edl

　Arcidae．
．E ：Two 　pi  es　of　medium ．sized 　shells 　with 　two　cardinal 　teeth，　 Thick，　inHated，　oval 　she旺s　with 　38， 35　and 　27
』
mm ．　 Veτy　strong 　20　radial　ribs．　 White　with 　whitish 　yellow　pcriostracum，

　especially 　spinous 　on 　the　anterior

「疉

　　　　　　　Plate　I．　 Commergial　Samples　of “ Wanlengzi ”

。 n 　Hong 　Kong 　Market
1

，
1dnadara 挧 acu ’osa ；2，

　Scapharca　8’obosa ；3，　Teg’〃drca　nodife 厂｛z；4， 」Po”α’cα P”ula ；5，　殉 π ’−

cardia 〃2 ∫ルlense ；6，
ハ4とzo厂’cardia ’π mans ”ξ’．

TABLF．　L　Spe煙e写 of 　the　Com ．瓢 grd 殳旦Sa鱒 ples　apd 　Thei7　Related　She弖里ε

Family　Arcidae

Anadara 〃 lac 〃 03a （REEVE ）
PO ∫’arca ∫7’lula（REEVE ）

Scapharca δ厂ough ’oπ”（SCHRENCK）
3．8励 osa （REEVE）
ε．8齔め osa 　ursus 　TANAKA

5．釦δc厂餾 ’α （LrsdHkE ）
・：

コ
Feg

”tarca　granosa （L ）

T．　nodife 厂a （MARTENS）

フ ネ ガ イ科　　
．
　

盖

リ ュ ウ キ ュ ウサ ル ボ ウ ガ イ
＊

タ マ サ ル ボ ウガ イ
電

ア カ ガ イ

ホ ソ ク マ サ ル ポ ヴ ガ イ
＊

ク tiサ ル ポ ．
ウ ガ イ

』

サンレ ポ
『
ウ ガ イ

’．

ハ イ ガ イ
帥

ホ ソ メジ ハ イ ガ イ
＊

Family 　Cardiidae
Maor ’cardiu 〃 2　mansitii （OTUKA ）

Vep 厂ica厂ご伽 ’n 　sin 劭 se （Sow 虫 BY ）

マ ン シ チ ザ ル ガ イ科

マ ソ シ チ ザ ル ガ イ申

シ ナ ザ ル ガ イ
串

寧

：commercial 　samples ，躰
： on 　Taiwan 　market ．

（392）
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and  posterior ribs,  These  ¢ haracteristics identified these shells as Vepricardium sinense  (SowERBy),4c,5c,Se) Cardi-

idae,
  F; Medium-sized shelts  with  two  cardinal  teeth. Thin, inflated, oyal  shclts with  42, 41 and  35 mm.  Strong

38-40 radial ribs.  Creamy  with  pale purple at the anterior  and  posterior parts of  inside, covered  with  yellow peri-

ostracum,  especiatly  spinous  on  the anterior  and  posterior ribs.  These charactcristics  identified these shells  as

Maoricardium  mansitii  (OTuKA),4e,Se,Gf) Cardiidae,
  There were  four ark  shells and  two  cockle  sheils  on  Hong  Kong  market.  CommerciaL  samptes  were  shown  in

Plate l. The  related  ark  shetts, Stopharca brougi!tonii (ScHRENcK),4a,SE) S. globosa ursus  TANAKA,4a,5d) S. sub-

crenata  (LiscHKE)4a,5d) and  Tlegiltarca grattosa (L.)4b,Sb} were  added  to the commercia(  samples  as the cornparatiye

materials  and  all of  them  were  given in TABLE  I.

  IIL Structuresoftheshetls
  1) Morphological  structures  ofthe  whole  shells

  Length  (L), height (H) and  width  of  each  species  were  examined  and  compared  the rate  of  LIH.  Colour  and

state of  periostracum were  observed.  The  nurnbers  of  the ribs ofeach  shells  were  calculated.  These characteris-

tics of  ten species  were  given in TABLE  II, The state ef  the ribs with  periostracurn werg  shown  in Plate II.

  2) Cross section

  Eight ark  shells and  two  oockle  shells in TABLE  I were  used  and  their cross  sections  were  examined.  Shells svere

grinded with  the glass-grinder qt the  longest line of  the shells paralleled to the straight  hinge line and  in the same

situation  of  the ceckle  shells. The  spocimens  were  put horizontal and  measurcd  the thickness of  the central  part

of  the shell, height and  width  of  the rib, and  width  of  the furrow. The shape  of  the rib  ofeach  shell was  examined.

Thcse 
characteristics

 of  the cross  sections were  given in TABLE  II. Tlie figures of  the cross  sections  were  shown

in PIate IIL

  3) Aminoacidanalysis  .

  Shells of  nine  spbcies  in TABLE I were  subjected  to amino  acid  analysis. The  assay  specimens  were  carefu11y

cleaned,  then  prepared fo11owing method  reported  previousty?} and  the analysis  was  performed  with  KLB  440e

in the usual  method.

  These bivalves belonging to two  families were  found not  to contain  a  large amount  of  acidic  amino  acids  which

were
 
observed

 in the 'shel:s of'cowries'and  ear  shells. Proline, Glycine and  Leucine were  contained  larger than

other  amino  acids.

  Tl;e results  of  tbe amino  acid  analysis  of  nine  species  were  given in TABLE III.

  IV. Key to the species  of 
"Watengzi"

 and  their related  bivalves

  A Key  to these  spocies  was  given as foliows:

              TAbLE ll. 
'
 Characteristics of  the Shells of  

"Walengzi"
 and  Their Retated Spocies

Species
Wholc  shell Cress section

teethLHWL/Hperiostracum  rib rib'sshapeabcdalb  ctd

Anadoramaculosa  serial

Potiarcapilula

Slrapharca
  broicghtonii
S. globasa

S. globosa ursus

S. suberenata

1legillarca granosa

Z  noddera

Maoricarztium
  ntansitii

Ubpricardiam   .
  stnense

serial

serial

seriat

serial

seriat

serial

serial

cardinal

cardinal

 85 53 55 1.6

22 Z4 22 O.9

120 90 75 1.3

60 tva 40 L3

90 80 75 1.1

75 5S 50 1.4

 50  40 3S 1.2

 33 23 21 1.4

 42 41 35 1.0

 3B 35 27 1.1

dark  brown  37
velvetybrown

 25
smooth  and  scaly
black 42
velvetyblack-

 3,5
velvetyblack

 34
velvetyblack

 32
velvetybrownishyellow

 19
srnoothbrown

 20
smooth  and  scaly

yellowish 41
spineus  on  rib

yellowish 21
spinous  on  rib

low,rectangular

low, fiat

low, flat

le:ff, fla`t

low, flat

low, fiat

triangular -wavy

2.3 O,6 2.0

O.9 O.2

2.0O.6

1.0 3.8 2

O.7 LO  4.5 O.7

'2.3

 1.2 3.3 1.9

?.e e. 3･ !,.?

2.3 O.5

L6  O.3

L8  L2

LO  O.6

".9 3.3 1.3

2.0 1.6 4.6 L3

1.3 Ll  5.3 LZ

triangular O.8 e.5 1.

pentagonal 1.0 1.6 2.1 1.2

1.9 1.4 L5  L4
tL5

 O.9 L7  L7

 o 
'Lo.s

 1.6 2

O.6 L8

L: length, H:  height, W:
(mm).

width  (mm), a:  thickness ofshell,b:  height of  rib,  c: width  of  rib,  d:width of  furrow

(393)
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        Plate II. State of  the Ribs with  Periostracum of  the  Shells of  
"Walengzi"

t, Sl'apharea brot{ghtonii, cellected  in Chiba Prefbcture; 2, S, suberenata,  colld. in Pusan;  3, S,
globosa ursus, co]ld.  in Ariake  Sea; 4, Anaciara maculosa,  colld. in Amami-6shima; 5, 7lagitlarca
granosa, colld.  in Ariake Sea; 6, 71 nodUTera,  cerld.  in Philippine; 8, Veptieardium sinense,  com-
mercial  sample;  9, Mtioricardium mansitii,  cornmercial  sample;  eaeh  scale  shows  5 mm  long.

A  Shell with  seriai teeth. '
 

''

B  Shell is almost  oval,  25 ribs ..,......,,,,........,･･･.-i--･････････････t･････
B  Shell is rather  rectangutar,  especially  with  a  straight  hinge line of  teeth.

  C  More  than 30 ribs, periostracum is velyety  and  thick.

     D  2-4 fine stripes on  the ribs, 37 ribs  ,,.,....,..............,,,,.･....･･

     D  No  stripes on  the ribs.

        E 42 ribs, shell  is large (10-12 cm)  ...,.,.....,.....,..,,.,.,.........

        E  32 ribs, shell is small  (5-7 cm),...,.,...,...,,.,....,,......,...,..,
        E 34-3S ribs,  shell  is more  infiated.
          F Teeth are  thick. distributed in South-east Asia .......,.,,.,.......

          F  Teeth are  slightty  rough,  distributed in south  area  ofJapan  ,,,,....,

  C  19-20 ribs, periostracum is smooth  or scaly.

     D  Shell elongate,  19 ribs with  apparent  tubercles, shape  of  cross  section

        ------t-t--t------t-----------:------l-----l---t--------"ltt-

     D  Shellmoreelongate,

..,.,. I]lotiarca pilala

... Anadora maculosa

Stirpharca broe4ghtonii
,.,.,..

 S. sabcrenata

,..,.,.,,, S. gtobosa
..... S, globosa ttrstth'

                                      of  the rib is triangular

                                     ..･..,.., 1;egitlarcagranosa
20 smooth  ribs, shape  of  cross  soction  of  the rib  is wavy  .,...... Z  nodijbra

･(394)
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Amino  acid
-
 

'A-sparti}
 acid

  Threonine

  Serine
  Glutamic  acid

  Proline

  Glycine

  Alanine

  Cystine

  Valine

  Methionine

  Isoleucine
  Leucine

  Tyrosine

  Phenyla]anine

  Histidine

  Lysine

  Arginine

TABLE III. Amino  Acid Composition of 
"Wa]engzi"

 (pmollg)

No,1  No.2  No.3  No,4  No.5  No,6  No.7  No,8  No.9  No.10

2,97O.832,95O,733.894,03O,70O.31O.46trace1,422.04trace129O.291.goO.78O.88O.861.59o.ua3,102.281,531.26tracetrace1.132.95trace2.12O.47O.78O.532.42O,273.412,23O.413.472.41O.10tracetrace1.061.781,431,OlO,321,431262,67O,823.04O,623,462.881,61O.S6O.21trace2.212.30traceO.951.071.19O.60O,731,374.321,622.014.111.46o.ootracetrace1.151.64traceO.96･O.83O.991.674.552.805,805.283.807,121.73O.83tracetrace2.293.40trace1.95O.983.432.31'O.64O.361.80O,923,g91.671,09O,6Stracetrace1.03126O,2SO,903.48O.56O.891.42O,564.153.463.05Z4S4,30O.88tracetrace1202.18trace1.27O,89O,48O.523.73O.391,993,88S.3'3S,171,26O,86tracetrace2.134.72trace2,361.133.801.612.92O.812,371.342,422,33O.9SO.43traceo.coO.941.42traoe1.17trace1.75O.71

 No. 1: Anadora n;ac"tosa,  2: Scapharca broLrghtonii, 3: S. globosa,  4: S. globosa ursus,  5: S. subcrenata,  6, 7:
Tkgillarca granosa (7: cernmercial,  sample),  8: Z  nodifera,  9: Mlaorieardium mansitii,  ,10: Vopricardium sinense.

 A  Shell with  two  cardinal  teeth.

    B 40 ribs,  shape  ef  cross  sect;On  of  the rib  is triangular.,,.,...................... Mboricardium tnansitii

    B  20 ribs,  shape  ofcross  section  of  the rib  is pentagonal ,.,.,,;....,.,......,..... Vepricardium sinense

                                     Discussion                              '                                                           '

  According to the old  description pf 
"Walengzi,"

 those'shplts.have  the ribS on  the surface.  Many
species  belonging to the genera  Anadara,-Scapharca, Ilotiarca' and･7legitlarca  haVe-'apparent ribs  and

they look like a  tiled roof.  Because some  species  of  Maoricardium  and  J'lepricardium have  the same

appearance,  they  are  used  in the commercial  samples  of  
･'Walengzi."

  Amino  acid  anaJysis  did not  show  the different contents  between the shells  of  Arcidae and  Cardiidae.

  There found four new  species  of  Arcidae and  two  of  Cardiidae in the commercial  samples  on  Hong
Kong  rn.arket.  As  the result  of  this investigation, Anadora  maculosa,  Potiarca pilala, Scapharca globosa,
112gitlarca noofera,  Maoricardium  mansitii  and  Vizpricardium sinense  were  recognized  as the origins  of
"Walengzi."
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