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A BIBLIOGRAPHY OF ORGANIC ACIDS
IN HIGHER PLANTS®

By M. L. Bucs, chemist, ﬁ

Utilization Research and Development Division,
icultural Research Service

Scientific interest in the organic acids of higher plants has prompted
a search of the literature and tabulation of these acids and &eir
occurrence.

Nonvolatile, non-nitrogen-containing, carboxylic acids whose struc-
ture is generally accepted (44, 267, 483)? are included. Fatty acids,
long-chain polymers—such as pectins—and compounds which con-
tain & sugar group as part of the molecule are excluded. Thus,
carboxylic sapogenins ard included but saponins are not. The acids
reported are those that are found in the free state or as salts, not
as esters.

Plants are listed by family and by genus and species. The family
names are those given by| Willis (789), and, when possible, the names
of the genus and species| follow this system. Where the name dis-
agrees with that in established usage by the Department of Agri-
culture the latter name is given in parentheses following the original
name. Where the name| is apparently misspelled, doubtful, or not
known by the Department a query(?) has been inserted following
the original name.  Onl s;l);rmatophyta are included.

Titles of articles and books published in other languages have been
translated into English. |In those cases in which the report could
not be verified by consulting the original paper or an abstract, a
secondary reference is substituted.

ough 1954 and a Jimited number published in 1955 and 1956,

1This review covers all publications
Literature Cited, p. 51.

3Italic numbers in parentheses refer



OCCURRENCE OF |ORGANIC ACIDS IN HIGHER PLANTS
Family Genus and species Source Reference
Abietic Acid
HOOC CH3
N
CH
3
cH( 033)2
VS S Colophony_____ (37, 113, }gg),
Pinaceae . . - o ——-- s abies (Picea abies) . Resin_____ .- (48, 419)
P. l%w (Lariz dectdu@) ..  —-ec-ecmee--m- 419
P. palustriS oo ceeme Resin________- (35, 258, 339)
. Aconitic Acid
COOH
E—-:CH COOH
EHzCOOH
Chenopodiaceae.. Beta vulgaris_ - ——------- {%‘ggﬁé‘g&;{.‘_: (392’('%2))
. Achillea millefolium - -—- oo mmecemmmm- 28
Compositae..---- Achillea millefobum. - ---—-- T ((53
NAvena AtV - - o ceceeee mmmemmmmmmmmme “474)
Etiolated (168)
Hordeum vulgare__ .- —--- { shoot.
Seedling------ (814, 474
Saccharum officinarum___ Juice__.------ (86; 60; 411;
Gramineae_.__. -~ 603; 604, 605;
6'94, 699; 703'
704, ref. 162;
7’84, 811; (§I7g
Secgle cereale..—--------- Seadiing. 1. (@68




Family | Genus and species Source Reference

Aconitic Acid—Continued

-------------- (414, 744)
Scale from 4 ,(50?')
Sorghum vulgare...._.____ evaporation
pans.
Gramineae_______ Juice._.___.____ (748, 786’,(788
e 47
Triticum sp-— - ____ Sprout________ 66
T. sativum (T. aestivum). Seedling_______ 668)
\Zea mays_______._______ Sprouting seed . (668)
Leguminosae_____ Phaseolus coccineus_ _ . ____.___._____ 68
Aconstum spp__________________________ (64:68; 108160,
P.667,ref.3;:497)
A. ecolumbianum________________________ ((4%
______________ 32.
A. heterophyllum________ Root..____ 7" (769)
A napellus_._______.___________________ (50)
A. seplentrionale._____ Tuber and root._ (315)
Ranunculacese. .. {4 gholés (Adonis ver- focsooooooooo b8y
Delphinium barbeyi. ____________________ 49)
eolor_ - L 9
D. consolida...._________ Leaf sap_______ (781)
D. cucullatum.______________________ " (49)
D.geyers_____ . _____ " (49)
D. glaucescens______.___________________ (49)
D.nelsonds_____________________________ (49)
Solanaceae_______ Solanum lycopersicum Fruit_________ (109)
(Lycopersicon escu- Root, leaf, and (116)
lentum). ripe fruit.

Umbelliferae_____ Angelica archangelica___. Root______.____ (690)
Adipic Acid
HOOC—CH,CH,CH,CH,COOH
Chenopodiaceae_ _ }Beta vulgaris___________________________ (396, 742)

l
Ascorbic Acid
CHE.OH
2 0
CH(0H)-CE— =0
o ~
HO OH

Since its structure was elucidated by Svirbely and Szent-Gydrgyi in 1932 (691, 699), ascorbic acid has
been reported in almost every plant in which its presence has been investigated.



Family ‘ Geuus and species Source Reference
Bassic Acid
HOCHQ CH3
HO
COOH
H3C CH3
Achras sapota_ . _______ Seed___...____ (276)
Bassia butyracea ceedoo______ (276, 277)
(Madhuca butyracea).

B. latifolia (M. latifolia). ____do-_______ (276, 277 g

B.f llqngifolia (M. longi- .___do________ (276

olia).
Sapotaceae.__ _ B.parkit .. _________ ceedooo o ___ (276,277)
Dumoria heckelii________ ceedoo oL (276)
Mimusops djave (Bazl- ____do._______ (276)
lonella toxisperma).
M. elengi._____________ ceecdoeo o ____ (276)
M. hexandra. ._________ ceedoao L. (276)
Payena lucida__________ ceedoo o ____ (276)
Benzoic Acid
COOH
/

Compositae____ Dahlia Spoe oo _____ (611)

Droseraceae...... Drosera rotundifolia. . ____________._______ (796

Empetraceae.___ Empetrum nigrum.. . ____ Leaf _________ (306
Vaccinium macrocarpum. Berry_________ (239, 434, 467)

V. oxycoccos ... ______ meedoo o ____ (239, 415, 477,

Ericaceae._____ 599)
V. vitis-idaea ... _______ ceedoo L __ (61, 239, 328,

382, 403, 477)

Gramineae_____. Bambusa arundinacea. .. Young shoot___ (218)



Family Genus and species Source Reference
Benzoic Acid—Continued
Davgesia latifolia___..__. Leaf and stem__ (665)
Leguminosae___ __ Myroxylon pereirae..____ Balsam._______ (361)
M. toluiferum__________ —eedoo______ (110, 146)
Lentibulariaceae._. Pin qutcula vulgaris_ __ __ Leaf_ _________ (405)
Lilaceae Dragera draco_ _________ Resin_________ (716a)
""""" Glorgosa superba________ Tuber.________ (123)
Magnoliaceae____  Illickum anisatum_______ Fruit and seed_ (498)
Myrtaceae_______ Psidium spp_________________________ " (615)
Papaveraceae_ ___ Papaver somniferum__________________ "~ (635)
Pinaceae________ Agathis australés________________________ (467)
Rosaceae________ Prunus serotina__ . _____ Eg ;}( T o Egg%
Rubiaceae_______ Cofféasp. .. __________ T (410, 616)
utaceae._______ Casimiroa edulis________ Seed__________ (649)
Scrophulariaceae.. Digitalis DUTPUTeOe « o __ o __ (3

Styraxsp______________ ____ 77T 372, 718, p

Styracaceae______ 607, ftn. 4.)
S berzzom ............. Resin_________ (7156a)

Apocynaceae_____ Alyzia buzifolia. _ ______ (21)
Ornaceae . ...__._ Cornus florida__________ (606)
Gentianaceae._ .. Menydnthes trifoliata. . _ _ (671 ;
Loranthaceae. _ _ _ Nuytsia floribunda_ ___ __ Leaves, stems, (21
( ) B m}:{d bark. (81
Melaleuca (6 spp.) -——___ ark____ -
Myrtaceae. ... Syncatpia laurifolia. - - ceedo Il §579;
Platanaceae______ Platanus acerifolia______ —eedoo___.___ 100)
Punicaceae_ _____ Punica granatum_ ______ Leaves and bark_ (98)
Rhamnaceae_____ Ziziphus vulgaris_ . _____ Seeds and bark (833)




Family Genus aad species Source Reference
Caffeic Acid
CH= CHCOOH
7
N OH
OH
o 20 Ilex aquifolium_________ Leaf _________ (678)
Aquifoliaceae_ _ _ _ {4 p}?raguare?az's ________ ﬁ"do ________ 56'78)
. nthemsis nobilys________ ower________ 547
Compositae. ... araxacum officinale.__. Root__________ (646
Labiatae._ . _____ elissa sp____| ________ Leaf _________ (272
Pinaceae._______ ariz europaeq (L. de- Resin_________ (87
Ao trional (815)
conitum septeptrionale.. ______________
Ranunculaceae. - - {C'lematis vitalba_________ Flowering (730)
branch.
Rosaceae._______ Crataegus oxyadantha. . __ Legf, fruit, and (187)
ower.
Rub { Cinchona cupreq._ . ____ Eark." ......... ( 349;
ubiaceae.______ ’ ean.__________ (187
g"ﬁ e“ZSPP"-- --------- Leaf _________ (6‘783
. igitalis purpurea_ ... ____________ " (88, 331
Scrophulariaceae. . {Scrophularia nodosa_____ Root_.________ (317)
Solanaceae.______ iolar;um tubzma-urln ................... 23233
. ngelica archangelica_... ______________ 690
Umbelliferae. . Conium maculatum._.___ _________ """ (288)
Chelidonic Acid
i
/N
Hﬁ CH
HOOC—¢C \ C—COOH
o
|
................................... (684)
Agavesp______|_______ Leaf_________ - (681 g
Amarylidaceae___ {4-faleata______________ Al;tgfﬁ‘and peri- (682
Amaryllis crispa| (Hessea Leaf, perianth, (682)

crispa). and anther,



Family (3enus and species Source Reference
Chelidonic Acia—Continued
Androstemma  junceum Leaf, perianth, (682)
Conostylis andro- and anther.
stemma). ’
Anigozanthos humilis.___. Leaf__________ (682)
A.|preissit. o _______ Anther________ (682)
Anoiganthus brevifiorus_. Pericarp_______ (682)
Blancoa canescens. - ... Leaf l;md peri- (682)
anth.
Brunsvigia angustifolia. . Leaf and flower_ (682)
B.|josephinea (B. gigan- Pericarp, leaf, (582)
tea). perianth, and
anther.
B.|uitenhagensts_ _..____ Flower________ (682)
Buphane ciliaris. - .. Leaf, perianth, (682)
and anther.
Cayrpolyza spiralis_ - - ... Leaf, perianth, (676)
and bulb.
Conostylis (12 8PP.) o ccce e (682)
Crinum capense (C. longi- Leaf, perianth, (682)
Jolium). and pedicel.
C.firkis . —eo-do________ (682)
C. purpurascens - - - .. Leaf, perianth, (682)
and anther.
Cummingia tenella (Con- Perianth______ (682)
anthera campanulata).
Galanthus nivalis. . .. ___ Leaf, pedicel (682)
anther, an
perianth.
G. plicatus. - ______ Leaf, periantlé, (682)
Amarylidaceae. - _ bgﬁ:? icel, an
Hessea maximiliani.. .. - . . Flower._.__.__._ ( 5823
Hippeastrum mandoni_ .. Leaf, perianth, (682
anther, and
pedicel.
Hypoxis junced ... __ Flower________ (682)
H minwt@e e e Flower and leaf. (682)
H. probata_ .. __.__. Perianth______ (5682)
H. serrat@- - oo coeeeo . Perianth, leaf, (682)
and anther,
H. willos@- - o e Leaf, and peri- (682)
anth.
Iziglirion montanum.____ Perianth, leaf, (682)
and flower.
Lanaria plumosa_ - - ____ Leaf limd peri- (682)
anth.
Levcojum (58pp.)--vv--- e mmmm—————— (682)
Lophiola americana_ - __ Leaf and flower. (682)
Lycoris aurea. . - ___.___ Perianth, anther, (682)
pedicel, and
pericarp.
Narcissus (14 8pP.) - oo oe cocceeeeeee (682)
Panoratium canariense... Leaf and anther. (682)
Sternbergia colchicifiora.. Leaf, perianth, (682)
anther, and
seed.
S lute@e oo Leaf, perianth, 682
and anther.
Tribonanthes uniflora.... Perianth______ (682)
Zephyranthes rosea_____ _ Perianth, leaf, (682)
and anther.
Berberidaceae.._. Berberis vulgaris. . .- o. oo (370)



- Family Genus and species Source Reference
.Chelidonic Acid—Continued
Centropogon (6 Spp.) - -—- oo ______ (682)
. | Downingia pulchella ... - ______. 682)
Isotpma (5 SPP.)o-coccon ool (582)
i:ag"lentz&az (4 sp};-) -------------------- %582
. obelia (25 SpP.) - oo o0 oo 58
Campanulaceae - - L. cardinatis-_p _______________________ §37(0)g
S I S (PP 371
L.ipflato- oo Froit______72C (681)
L. syphilitica___________ __________ ... (370)
. \Siphocampylus (9 spp.) - oo (682)
Cannaceae___ ... Canna SPP- - - ce oo Rooto oo (681)
Discorea balcanica .. . - ___ Leaf, flower, (682)
) and pericarp.
Dioscoreaceae. _ __ { D. geltoidea. - - - - - - - Leg(f)v?g;i (682)
D. humifuse_ - - .______ Seed and (682)
pericarp.
(Dilatris corymbosa . - - . Fl«l)wef;r and (682)
eaf.
Lackenalia tinctoria_ - _ . ceecdOo (682)
Haemodoraceae.- - Wachendorfia paniculota. Flower, leaf, (682)
and pericarp.
\W. thyrsifiora.. . .. .____ Anther_____._.__ (682)
. Aesculus flava_ - _____ Perianth and (682)
Hippocastanaceae_ leaf.
. A. hippocastanum. ... o ___ (681)
Acanthocarpus preissii..._ Peric:fn'p and (682)
leaf.
Allj£m cirrhosum.______ Leaf _________ (682)
A. flavescens_ _ _________ ceedoo o (682)
A. obliquum . ._____ ceedoo (682)
A. tenuissimum ... ___ Leaf and (682)
flower
Aloelminima. __________ Leaf __.______ (682)
Androcymbium (3sSpp.) - oo __ (682)
Anguillaria dioica......._. ceedoo (682)
A.tenella___ . _________ weedoo oo (682)
Antirlea sibiricus (Ziga-  Leaf, bulb, and (682)
denus stbiricus). filament.
A sparagus (118pp.)oeo.  mmooo . (682)
A offictnalis_ . ______ o _____ (680)
ASphodelus clavatus_ ____ ______________ (682)
A damascena . . ________ ______________ (682)
| Béllevalia dubia (Hya- Flower_____..__ (682)
Liliaceae--_._._..{ cinthus dubuis).
Boemetra columellaris(?). Filament, leaf, (682)
and perianth.
- | Borya septenirionalis.___ Leaf__________ (682)
Brodiaea (3 SpP.) oo oo coe oo (682)
Bulbgne alooides . .. ___ Flower. . _____ (582)
Bulbpcodium ruthenicum. Leaf__________ (682)
| B. versiceior______._____ ecdoo o ___ (682)
Chlorophytum bowkeri___ Flower________ (682)
C. parviflorum__________ Pedicel _______ (682)
Colchicum (12 8PP.)cccee oo (682)
C.awtumnale___________ ______________ (870)
______________ (320)
- | Convallaria majaiis_..___ Leaf, anther, (682)
and perianth.
Cordyline banksiz ... ___ Flower________ (682)
NC.pumilio - ________ Leaf _________ (582)
asylirion gramini- Flower________ (682)

Jolg

um.



| Family Genus 4nd species Source Reference

Chelidlmic Acid—Continued

Dasypogon bromeliifoius _ (682)
ichopogon humilis_ . ___ (682)
racaena angustifolia._ _ _ (682)

D. elliptica | ___~___ "~ (682)

Eremurus hi malaicus.__ __ ( 582§

Gloriosa superba_______ (870, 399

Hookera hyacintha_ (582)
-minor__|__________" (682)

Hyacinthus leucophaeuys. . (682)

Iphigenia dititers, - (682)

condica___ | ____ T T (682)

Johnsonia lupulina______ (682)

Kniphofia (4 SpP.) oo __ (682)

Lachenalia montigena.____ (582;

L.picta____| ____ - (582

Liriope graminifolia____ _ (582)

Melonthium tenue_______ (682)

M. virginicum (M. Leaf and (582)
comosum). flower. .

Merendera (5|sppy_____. ____ R (582)

Muscari botryoides_ Flower________ (582)

M. calandrinianuym_ Flower and leaf_ (682)

Narthecium seardicum. . - Flower._______ (682)

Ophiopogon backianus Leaf _________ (582)

0. japonicus_| _______ " e--doo_______ (682)

Ornithogalum larabicum . Anther_____ —— (682)

O. fimbriatum| _________ Leaf and peri- (582)

0. narb, Flowon (682)

s - narbonensel _______ - ower________ . 82

Liliaceae. ... 18- oligophyllum. .- Pedicel .- (582)

Ornithoglossum, glavcum_ Leaf and flower. (582;

Paradisea Liliostrum._ . __ Leaf _________ (682

Paris bockiana_ . _______ Leaf lalmd peri- (682)
anth.

Polygonatum (4 SPP.)-oce  ____do._______ (682)

Reineckea carnea_._ . Leaf1 and pedi- 682)

cel.
Rhipogonum album______ Pedicel________ (582)
R. scandens___|_ ______ " Leafl and pedi- (682)
cel.
Ruscus hypoglassum_____ Flower________ (582)
Sabadilla officinarum ______ """ (684)
(Schoenocaulon offi-
cinale).

Sandersonia autantioca. _ Leaf . 1;etnd peri- 682)
anth.

Schoenocaulon doficinale. __________ (870)

Scilla obtusifoli. (682)

8. pratensis_ __ (682)

. VeTNG .. ___ (682)
Smilax (6 spp.)| .. "7 T TTTTTTTe- 5582)
Sugerokia orienthlis (Helo- Leaf, flower, and 582)

niopsis orientalis). - anther.
Tofieldia (4spp))____.__ __~_ ' (682)
Trichopetalum [stellatum Flower________ (682)
(Bottionea thysantoides). :
Trallium (9spp)...____  ________ (5682)
Tupisira viridiflora______ Leaf . ______ —e (682)
Urginea maritima_______ ____ 777" —e (370)
vularia sessilifolia. . _ Leaf and flower.. (682)



Family

. Gem#s and species Source Reference
Chelidonic Acid—Continued
Veratrum (Tspp)_.__.__ ______________ 682
(V. album .. __________ TTTTTTTT (820, 637, 684)
Viviride _________ 777 77T 370
Wurmbéa (4 spp.y_____" 1177777 582)
Liliaceae_________ Xerotes elongata________ Flower.___ (682)
X. paucifiora___________ eme-doo_______ (582;
. 8auveolens___________ ———-do________ (682
Yucca brevifolia_ _____ Perianth and 582)
pedicel.
\Zygadenus (5spp.)-..... ________ . _____ (682)
______________ (254, 300, 870,
ggs, 387, )6‘36,
R . : 820
Chelidongum majus______ Leaf 4 (560)
Papaveraceae. . .. Leaf, perianth, (682)
and pedicel.
Stylophotum diphyllum _ _ Leaf, perianth, (582, 632)
\ and anther.
Paliurus|aculeatus.. . ____ Pedicel ________ (682)
gizamnellaérangul)oides- - Leaf _________ g&?g
_____ amnus (21 spp.)______ 82
Rhamnaceae R. cathartica___________ i (681)
Sageretia\minutifolia____ Leaf. . ... . (682)
Zizyphus|lotus__________ —eendoo (682)
Rubiaceae_______ ragoga tpecacuanha __________ (870)
( ephazleis :
ipecacunnha).
Daphne Ospp.)._._.___ __________ (582)
D. gnidiwm_ ___________ Fruit_________ (681)
el AR —— (552
-—- {21 asserina (Sspp.)___.__ ____________°"
Thymelaeaceae Pimelea szva ___________ Leaf - T - (582)
Stellera chamaejasme____ Leaf and flower._ (582)
melaeq (4spp.)_...__ ___________ _ (682)
Wikstroemia (3 spp.)____ _____TTTTTTTC 682)
Chlorogenic Acid
HO
HO CH =CH-C0-0 COOH
0
Barleria eristata______ ______________ 5228)
Eranthemum 77 TTTTTTTTTTTC 228)
Grmac?%wl}lzum'h' te (228)
aplobilanthes horténse ______________
Acanthaceae_____ (Graptophylium
hortense) |
Strobilanthes lupinus____ ______________ (228)
Thunbergia|laurifolia____ _____ . "7" (228)




Family Genus and species Source Reference
Chlorogenic Acid— Continued
Allamgnda hendersonis_. ______________ (228)
Apocynaceae_____ Alstonda scholaris_______ ____ 777777  (228)
Kopsia flavida__________ _TTTTTTTTTTTC (228, 231)
lex aquifolium_________ Leaf, stem, and (118)
Aquifoliaceae_ _ _ _ root.
1. salicgfolia____________ (228)
Aralia maculata_ _______ (228)
Hedera heliz____________ (249)
Araliaceae_______ Heptapleurum sp_______ (228)
Paratropia sp. _________ (228)
Trevesig sundaica_______ (228)
Asclepiadaceae__ _ Hoya bendanensis.______ (228)
Crescentia c)unei,ﬂoz‘a (228)
. : . Clgete).
Bignoniaceae. ... Kigelia|pinnata._______ _________ . (228)
Spathodea campanulata__ ___________ - §228§
Boraginaceae_____ E‘,’::;ZI" égg)
Cannaceae_______ Canna ind (228)
Lonicerd 5228)
Caprifoliaceae____ {Sambuci 228)
S.nigral_._____________ Flower________ (118)
Chenopodiaceae._  Suaeda jiodonez‘folia (¢ (228)
95 genera___________ __ ___TTTTTTTTC (640)
Achillea millefolium_____ Flower________ (118)
Anacyclus pyrethrum____ ____do__ ... .. (118)
Arnica montana.. . _____ —eo-do________ (118)
Centaurda jacea.._______ Leaf _________ (118)
Cichorium intybus _____ weedoo o __ (118)
Clibadium asperum _____ _____ -7 (228)
C. suringmense_._.._____ ____ 777777 (228)
Dahlia variabilis (D. pin- ________ .. (639)
nata).
Bupatorium javanicum_.. ______________ (228)
E. pallestens__________ ____TTTTTTTT- (228)
IG'{ymna emum grande__  ______________ (228)
J elianthus sp. . ________ Seed._________ (230)
Compositae______ A E I ce—-doo_______ (224, 229, 36‘4),
494,
H. doronicoides.________ Leaf _________ (118)
H. tuberosus___________ _____TTTTTT7C (636, 538, 539)
Lactuca sativa__________ T TTTTTTTC (638)
Lappa major (Arctium Leaf... . ... (118)
magjus)
Pluchea tndica_ .. ______ ______________ ( 228;
P.odoratq..___________ T __TTTTTTTmC (228
Silybum marianum______ 77777 (636)
Stifftia chrysantha______ ___ T ( 228;
Tagetes efecta _______ e e (228
Tarazacum gymnanthum- __________ . (639)
Tithonia diversifolia_____ _________ (228)
Vernontasp_..___ . ____ 77T (228)
Argyreia burzes__.______ 77T (228)
Erycibe tomentosa.._____ ______ 7777 (228( ggg)
Convolvulaceae. . {[Pomoea batatas _______ Root-_________ (61 Og
Lepistemon flavescens__._ _______ . (228)
erremia|dissecta_______ _________ "~ (228)
Porana paniculata______ __ 77777777 (228)




Family Genus hnd species Source Reference

Chlorogenic Acid—Continued
Cornaceae._______ Jcl’lastixia cufip}dzzta ______ g 228
: occinia cordifolia.. .. __ 228
Cucurbitaceae. ... {Trichosanthes BPecccecn (228
Dipsacaceae_ _ ___ Dipsacus sylvestris______ 51 18
ricaceae....._._ gacc}fniumb lucidum - 228
rythrozylon coca. ... __ 228
Erythroxylaceae.. {E’ novogranatense.— ... g 228
Eucommiaceae_.. Eucommialsp___ .______ (247)
Aeschynanthus longiflora. (228
ggalrrr%la ;:gamlinea ______ 5228
4 : yritandra bicolor. _ _____ 228
Gesneriaceae_.._._ Episcia pulchella_ ______ (228
Gloxinia caulescens__.___ 228)
Sinningia slp ........... 228)
Gnetaceae.._____ Gnetum ovalifolium______ 228)
Goodeniaceae. _._ Scaevola sericea... . ___ (228)
Mixed herbage_._______ (299)
'gambusa < o R g 258;
¢ : ryza sativg . . _____ 228
Gramineae_._.__. Paspalum vaginatum_ ___ (228)
Phragmites|sp- - - . _____ (228)
Saccharum|officinarum.___ (228)
(Ballota Soetida .. _____ (118)
Calaminthd officinalis____ (118
Mentha javanica._ .. ___ (228
Labiatae. .. _____ M. rotundifolia._ .. ____ (118
Salvia coccinea- ... .____ (228
S. pratensis_ ___________ (118
Stachys lanpta__._______ (118)
Liliaceae_ . ______ Convallaria majalis_ __ __ (118)
Crateriphytum molucanum (228
Loganiaceae_ ____ Strychnos sp_ - _._______ (230
S. nuz-vomica. .. ____ g‘%g
Magnoliaceae____  Michelia fuscata- . ___ (228)
Malvaceae_______ Gossypium 8p_ .. _____ (495)
Martyniaceae____ Jg[ art%/lnia l;i tandra.______ E Zgg)
astilla elastica. . _____
Moracese.... - - {Ficus elastica_________ =---do (232
Oleaceae_._______ Jasminum pudifiorum___ ~Leaf and flower (118
Orobanche epithymum_ _ _ (118)
§ O.rapum__|. .. _________ Stem, flower, (118)
Orbanchaceae_ __ _ and under-
ground parts.
: Phelipaea Witea .- ______________ (118)
Pandanaceae____ _ Freycinetia strobilacea_. . ______________ (228
Pedaliaceae._____ Sesamum orientale_ _____ ____ e em (228
: glcom'tum 8 ptenZ;ionale-- .............. E Zé gg
ematis paniculata. ... . _______
Ranunculaceae. - - C. mau;a{’ i Leaf _________ (118)
Ranunculus bulbosus_ ___ ____do________ (118)
Crataegus oxyacantha_._. Fruit, leaf, and (187)
flower
Prunus domestica_ . _____ Fruit. ________ (147)
Rosacens. ._._.__ Pyrus communis.—.. e (1
Fruit_________ (94, 296, 460
P. malus(Mplus sylvestris) Juice. . ____ (630, 531



Family Genus and species Source Reference
Chlorogenic Acid—Continued
Adina cordifolia_.______ _________ (228)
oelospermum corymbosum ________ . " (228)
Coffea sp______________ Bean_________C (187, 230, 240,
286
Coarabica_____________ __________ (228, 593)
g. ?%ngalensis ........................ ( (228)
: bberica____________ T 77777 227, 228, 231)
Rubiaceae__._ . Ezostemma longiflorum___ -7 7 77T TTTTTC (228)
Hymenodictyon sp______ - """ ————— (228)
Mussaenda officinalis.___ ___ T TTTTTC (228)
Nauclea fagifolia_______ 7777777 (228)
Ozyanthus hirsutus______ 77777 TTTT" (228)
Palicourea gardentoides . T 77" (228)
. Timonius compressicaulis __ " (228)
Saxifragaceae.. . H ydrangea mutabilis.___ ___ """ (228)
Capraria biflora________ _ "7 7TTTTTTT (228)
Toreniasp_____________ T TTTTTTTTTo (228)
Veronica alpina__ ______ Whole plant_ __ (118)
Scrophulariacea _ {V. chamaedrys_ ________ eeedo________ (118)
V. officinalis___________ ——--do________ (118)
V. traversis____________ R(iot% stem, and : (118)
eaf,
[ Atropa belladona________ Leaf _________ (637)
Brunsfelsia americana___ __ do________ (637)
Capsicum annwum ———odo________ (637)
(p C. frutescens).
C. grossum eew-do___.____ (637)
(C. frutescens).
C. violaceum.__ _________ —emdo_____ (637)
Cestrum aurantiacum____ ____do..._ . .. (637)
C.elegans_____________ mmeedooo L ___ (637)
Datura arborea_ ________ ———-do________ (637)
D. stramonsum_ ________ eeeedoo o _____ (637)
Hyoscyamus albus_ _ ____ —ewedo________ (637)
H. aureus_ ____________ —ee-dooo_____ (637)
H. pusillus_ ___________ eeodoo_______ (687)
Solanaceae______ H. reticulatus_ _________ —ee-doo_____ (637)
Mandragora officinarum_ ____do..._ . .. (637)
Nicotigna sp___________ T TTTTTToo (348)
Petunia nyctaginifiora___ Teaf_ . ... . (687)
Physalis alkekengs _ _ ____ em—-doo______ (118)
P. angulata___________ ~ee-do________ (637)
P, peruviana___________ eeodoo . __ (5637)
Physochlaina orientalis_. ____do____ ... (637)
Scopolia carniolica______ mee-doo (687)
Solanum (16 spp)______ ceedoo______ (637)
8. lycopersicum (Lycoper- ____do_______. (118)
sicon esculentum).
S. tuberosum ___________
Withania frutescens_ ____
W. somnifera__________
Theaceae________ Thea sinensis__ ________
Tiliaceae_ . ______ Corchorus olitorius______
Angelica archangelica__ . _
Apium graveolens_._____
Umbelliferae_____ B %’l‘zg;:‘nm pandani-
Hydrocotyle sp_ __ ______
Thapsia garganica
Urticaceae_______ Boehmeria nivea________
Verbenaceae_ ____ Verbena officinalis_ _ ____




Family -Genus and species Source Reference
Cinnamic Acid
CH= CHCOOH
|
Compositae______ arthenium argentatum. _ Aqueous extract (78,764)
of root, rub-
er, resin,
and leaf.
Ericaceae.._.____ nkianthus japonicus___ Leaf___. ______ (166)
‘ Hlobulariaspp.________ __________"°° (264)
Globulariaceae_ .. {(. alypum_____________ Stalk and leaf_ (265)
7. vulgaris_____________ ——e-doo . __ (266, 743)
: tquidambar Sp_________ sin_________ (298, 305)
Hamamelidaceae _ .orientalis . __________ meedoo oL __ (718
. Styraciflua__ . _____ —---do________ (804, 717)
Lauraceae_______ innamonum sp________ af . (365)
yroxylon pereirae______ Balsam________ (212, 268, 356‘),
. 361
Leguminosae.__._.. . toluiferum eeedo________ (110, 117, 146,
(M. balsamum). 212)
Myrtaceae_______ ugenia jambolana Seed (646)
Scrophulariaceae _ Y (317)
Styracaceae______ (668)
Citramalic Acid
COOH
H3C—(1J—OH
H,
OOH
Rosaceae________ Byrus malus_ __________ Peel _________ (297, 298)

Citric acid was first found| b
critical review of the literas

Citric Acid
CH,COOH
HO—C—COOH
C'HZCOOH

Y Scheele (626,627) in lemons. Franzen and Helwert (199) have made a
on occurrence of citric acid, and it appears to be ubiquitous in higher plants.



Family Genus and species Source Reference
-Coumaric Acid
HOCH,CH=CHCOOH
: . [ Catalpa bignonioides.. _ _ _ Leaf _________ (462)
Bignoniaceae. ... { Covata__________ """ Leaf and bark__ (282)
(Daviesia latifolia..______ Leaf and stem__ (6656)
: Vegetative (99)
Melilotus alba_.._______ part.
Leguminosae_____ 1 Root__________ (616)
M. officinalis.__________ Vegetative (99)
part.
\Trifolium pratense______ Flower________ (663)
Papaveraceae ____ Papaver somniferum_____ ______ _TTTT7" (635)
inaceae________ Pinus sp._____________ Resin_________ (87)
Rosaceae________ Prunus serotina__ ______ Bark__________ (660)
Digallic Acid
Ho OH OH
HO— Co-
e
HO : ’ H
Theaceae________ Thea sinensis_ __ . ______ Leaf _________ (601, 602)
Dihydroxymaleic Acid
HO—(IJ——COOH
HO~—C!‘,~COOH
Papaveraceae____ @l aucium luteum________ Pressed juice___ (634)

512689—60——2



Family Genus and species Source Reference
3,4-Dimethoxycinnamic Acid
CH= CHCOOH
CH3
OCH3
Scrophylariaceae. Verenica virginica. . .___ Rhizotme ana (662)
root.
Ethylmalic Acid
CH,CH,—CH—COOH
HO—-—(I)H—COOH
Euphorbiaceae.._ Euphorbia biglandulosa.. Latex . ______ (342)
Ferulic Acid
CH= CHCOCH
H
Bignoniaceae___. . Catalpa ovata....._..____ Bark_.________ (282)
Pinaceae._._._____ Lariz|europaea (L. Resin_________ (37)
decidua).
Umbelliferae_ .. _ Ferulg assafoetida_._____ Resin of roots (638)
and rhizomes.




Family‘ ' Genus|and species Source Reference

Isoferulic Acid

- CHCOOH
OH
3
Bignoniaceae - Catalpa ovato oo ———-- Root bark___._. (282)
Ranunculaceae_. Cimicifuga racemosa..... Rhizome_ _____ (188)

- Fluoracetic Acid
CH,FCOOH

Dichapetalaceae_. Dichapetglum cymosum - —-------ocounm (425)

Fumaric Acid

H—C_l COOH
HOOO——C-A‘J—H
Sirup- - --ccaa- (468)
Aceraceae. . _ .- Acer saccharum___ - - - Sugar sand_ - -~ (469)
*~ |Sap and sirup-. 2542)
Asclepiadaceae--. Asclepias syriac@_ - ——--- ROObw e e 427)
Chenopodiaceae-. Befa vulgarts - --—---- Diffusion juice- (601, 673)
Compositae_ .- Helianthus annuus. - o— ==  —cmccemmoeeenm (68)
Cruciferae._----- Bunias orientalis - - -- Stem, leaf, and (316)
flowering top.

Eucommiaceae___ Eucommia ulmoides_ - - Leaf o - (246)
Cluytia gimilis_ - - - ———— Leaf and stem. 2729)
Euphorbiaceae. - - { Ricinus communis. - - .-~ Germinating 146)

Hordeum vulgare

Gramineae_ ...~ Oryza sativ@ - ———--

Saccharym officinarum._
Sorghum 8P - ceee-----




Family Genus and species Source Reference

Fumaric Acid—Continued

Labiatae________ Salvia officinalis______ - Leaf _________ (96)
Daviesia latifolia________ Leaf and stem_ (666)
Leguminosae_____ Phaseolus coccineus__-_ ____ " (68)
P.mungq_._______TTT7 TTTTTTTTTee- (129)
Corydalis bulbosa_______ S (781)
umaria officinalis______ Sap--________ (138, 140, 713,)
’ . 790
Papaveraceae. . __ {c o favium_ - _ - Leaf__________ (486)
O (660, 661, 634)
Papaver somniferum_____ 117777777 o" (635)
Solanaceae_______ gicotiana 8P _____ Rosmo=m==- g 6‘33, 748, 749;
: aucus cqrota__________ oot tissue____ (1 6, 106, 409
Umbelliferae. _.__ Myrrhis odorata_ _______ . Leaf _________ (308, 486)
Galacturonic Acid
H ?H ?H ,H
HOOO-C~C—(IJ——C~CHO
Ol[:I i[ HO
Fragaria vesca__________ (447, 448)
P . (18)
TUNUS persica_ . _______ (19)
Rosaceae _._____ Pyrus communis. . ______ (19, 29)
P. malus (Malus syl- (630)
vesiris).
Gallic Acid
OOH
HO OH
H
Rhus coriarda_ _________ Stalk_________ (386, 677)
Anacardiaceae..__ {R. glebra__|___________ Fruit.____.____ (618)
R. semialatal _______ ceecdoo o _____ (784)
Celastraceae_ ____ Celastrus scandens_ . . eeecdoo_____ (776)
Commelinaceae.___ Commelina agraria______ __ " TTTTT7" (694)
Cornus florida__________ Flower and (619)
Cornaceae_______ bract.

C.sericea._ | __________ Fruit pulp_____ (679)



Family - Geepus and species Source Reference
Gallic Acid—Continued
. Arctostaphylos wvaursi_.. ______________ (607)
Ericaceae....--- {E TgGeq repens - _____ . __________ (602)
Euphorbiaceae.__ Phyllonthus distichus. ... Root bark_____ (136)
Quercus aegilops_ - ___ Acorn_______._ (677)
Fagaceae_ _______ Q. pedunculata (9. Wood_________ (442)
robur).
Geranium onoei_.______ ______________ (301)
Geraniaceae______ Pratense oo e __ (91)
G.zonale oo o ____ (93)
Lauraceae.._____ Persen gratissima Fruit kernel - _ _ (614,5615)
(P. americana).
Leguminosae..___ Pithocellobium saman Bark..__._..___ (307)
(Samanea saman).
Loganiaceae_ - _ _ . Gelsemium sempervirens-.. Root__________ (289)
uSaCeae —co. .. Musg paradisiaca_______ (263)
Myrtaceae_..--__ Psidium spp---—_______ (615)
Nymphaeaceae_-. Brasenia schreberi_______ (461)
Oleaceae_—._.___. %fa europea_ _ . ________ L E; § g ;
eum austriacum_ _____ 00t . _______
Polygonaceae. - - R. rhaponticum__ . _____ ceedoo (273)
Punicaceae. ... __ Punica granatum_ _ - __ Root bark_____ (772, p. 6‘41),
: note 1
Rubiaceae_______ Coffed 8p- - - o _____ (629)
Sapotaceae______ lll)lzz’mmops o YRR (88 (61 5;
. LGabalLS SP oo oo em o p. 776
Scrophulariaceae. - D. purpure@ - _____ ______________ (881 p. 776)
Simarubaceae_.__ Quassia simaruba_______ Root bark_____ (772, p. 641,
i note 1
Solanaceae___.___ Nicotzana tobacum . - __ _ Leaf _________ (772, p. 1112
note 2
Theaceae___.__.__ Thea sinensts_ - - —____._ ___ S (369, 601, 602)
Ginkgolic~ Acid
OOH
7 CH(CH,
HO (CHy)q CH=CH(CHy)5 CHy
Ginkgoaceae_ ... Ginkgo biloba.....____ -—- Fruit..______. (834)




. |
Family ngus and species Source Reference

Gluconic Acid

H H OH H
HO—OHz——JJ CJ % (,JI—COOH
A)H A)H H OH
Chenopodiaceae__ Beta vulgamis .- ____ Crust on juice (409
preheater.

Glucuronic Acid »
OH H (|)H OH (IJOOH

o

S &
—O
—O—
ij:

Compositae.._.__ Taraxacum| officinale. ... - Young leaf_____ 504)
Cucurbitaceae.... Cucurbite pepo— .. __ Seed_ ... 604)
Hordeum vulgare...._-__ Germinating 504)
Gramineae -.__.. seed.
Muse 8Pl oo Shoot .= 2821)
Leguminosae._... .. Phaseolus or Vicia.. - - Germinating 504)
o : seed and etio-
lated leaf.
Glutaric Acid
HOOC—(CH,—CH,—CH,—COOH

Chenopodiaceae.. Beta vulganis - _____ Beet___.__.___ (395, 896, 742)

Glyceric Acid

CH,0H—CH(OH)—COOH

Chenopodiaceae_. Bela vulganis_——-—______ Diffusion juice. 673)
s P A, (56)
Gramineae...-... Hordeum vulgare ... Leaf o ... (67, 114)
Leguminosae..... Glycine Sp cceeeoeeo_ Leaf _________ ! (24)
Solanaceae_..___. Nicoliana labacum. .- oo ___ 687)




Genus and species

Glycolic Acid
HO~CH2~OOOH

Cobophaoncis™ Sombucus migra. oo
Caryophyllaceae-- L T 3
Ohenopodiaceae-- Be lgaris______"TT7 Beet juice_____ (396, 501, g;é?)’
Combretaceae---- go retuml micranthum.__ Leafa ......... g‘?
. ynara scolymus______ s==-do________ 4
Compositae_.____ {Sol 90 virga-qureq___ . Flowering twig_ 34
Dichapetalaceae__ gighapetaluzz cymosum. _ fonf"mTm - (4?63
e TOutus unedo_______ - 4
Encaceae -------- VETi( 534)
R (65, 145)
4 34
- (291)
N (56, 67
(114, 687)
Etiolated shoot._ él 68)
edling ____ 291)
Saccharum officinarum.___ Juice.____""7" (659, 603, 60 s
605, 654, 686)
Zeamays._ . ___ Stigmata______ (34)
vandula verq___ """ Flowering twig. (34)
Labiatae________ \Orthosiphon, Stamineus.._ Teaf (34)
Rosmarinys Spp._______ (34
Lupinus albus___~~77"" (291)
Leguminosae_____ Medicago sativa.__ - "77" (185)
Pisum sativum____ """~ (291)
Asparagus SPPe (7))
Liliaceae________
Ruscug aculeatus________ €34)
Pinaceae________ Junipdrys commungs_ ___ 34)
jl;rmm.s cerasus, ._______ (5(84))
yrus commungs___ """ 92
Rosaceae._______ P. malys (Malus Sylves- (700)
iris). . (686)
o Nicotiang labacum______ 687)
Solanaceae_______ Physalss alkekengs_ ~ " (34)
olany lycopersicum (686, 687)
(Ly;:o er8icOn  esculen-
tum).
Apium aveolons__ _____ Root and (34)
. rhizome, )
: TYngium cam esire._._ .
Umbelliferae...___ ] oemg:tulum gare______ (34)
Petroselifium, sativum (P. (34)
Crispum).
Urticaceae_______ Parietarsy, Spp._________ (34
Ampelopiss hederaceq (235)

(Part, inOCISSUS quin-
Vitaceae_________ quefolia.)

Vitis m’mjera ___________ {g%ipe fruit___ (101: 188, 184

el (230))
-




Family Genus and species Source Reference
Glyoxalic Acid
CHO
OOH
|
Chenopodiaceae._ Beta VUGATTS o L (396)
Cornaceae_______ OTNUS MAS— .. _________ Fruit_________ (631)
Ericaceae________ Vaccindum ozycoccos.___ ____TTTTTT" (682)
Gramineae_______ Saccharum officinarum. Juice__________ (784)
Labiatae. _______ Menthe|piperita_ .. _____ eaf__________ (709, 711)
eguminosae_____ Arachis|\hypogaea______ Seedling_______ (195, 196)
Liliaceae__ ______ Pulipa gesneriang_______ _____"°TTTTT" (209, 710)
Polygonaceae____ - Rheum officinale________ __TTTTTTTTTC (102)
Prunus domestica_______ Unripe fruit_ _ _ (102)
Rosaceae________ yrus malus (Malus { —me-doo_______ (102)
R gylvesw'is . %ruit- horee- g Zggg
: sbes spl______________ nripe fruit____ 1
Saxifragaceae. . . . {R. grossularia_ _________ ——~do________ (102)
Solanaceae_______ Solanwm tuberosum_ . ber_________ (711)
Umbelliferae_____ Daucus ¢arota__..______ Lﬁ and -rf)ot:- g;ﬁg
.............. (102, 103, 248,
Vitaceae_________ Vitis vingfera___________ 280)
Juice__________ (647)
Hemipinic Acid
OOH
COOH
OCH
3
CH3
Papaveraceae____ Papaver sqmniferum_..._ ______________ (635)
Hydrocaffeic Acid
H20H2COOH
[/ I
N\
OH
Chenopodiaceae_. Betg vulgards___________ Leaf ________._ (397)
Solanaceae_______ Solanum tuberosum.___ . Tuber_________ (687)
Vitaceae_________ Ampelopsis hederacea _______ .. " (5687)

(Parthenacissus
quinguefolia).




Family Genus and species Source Reference

Hydrocoumaric Acid

AR

f/
N OH
Leguminosae_____ Melilotus officinalis. ... ______________ (822)
p-Hydroxybenzoic Acid
COOH
H
Bignoniacese..._... Bi%‘z‘;'_?mi“}?i‘::::::': Poagee rutt- %g
Papaveraceae____ apaver somnyferum.____ ______ " _"""7" (635
Hydroxycitric Acid
CH,—COOH
HO—+—C—cooH
HO—C—COOH
Chenopodiaceae._ Beta vulgaris_ | ________ Juice__________ .(8956)
alpha-Hydroxyglutaric Acid
HOOC—CH, CH,CHOH—COOH
Chenopodiacese.. Betg vulgaris._|________ Sap___________ (394)




Family Genus and species Source Reference
2-Hydroxy-6-Methoxybenzoic Acid
COOH
H3CO H
Liliaceae________ Gloriosal superba________ Tuber_________ (123)
p-Hydroxyphenylacetic Acid
C'JH
CH,COOH
Compositae._____ Tarazacum officinale. _ _ - Root._________ (646) .
Isochlorogenic Acid
OH
COOH
HO, 00
HO
HO —! CH=CH-00-0, — OH
Rosacese______._ Pyrus communis..______ L::f.a:rf -sfz.o_o-t: (,(ygg)
Rubiaceae_______ Coffeasp | ______ " TIIIITTT (41 3




Family Genus and species Source Reference
Isocitric Acid
CH(OH)—COOH
H—COOH
H,—COOH
Anonhceae ....... Anona muricata_ . .. ___. .. __________ (479)
Bryophyllum sp_. _ . ____. Leaf _________ (80, 605, 672)
o—do_______ (109, 362, 563,
564, 566, 568,
B. calycinum.. ... _____ gjg’,) 687, 738,
Leaf and stem__ ) (667)
Crassulaceae. .- Escheveria sp_- ... Leaf _________ (362;
B secunda .. o _____ (484, 486
Sedum acre_ - ______ o ________ (485)
S. T (485)
S.praealtum___________ o _____ (803)
Sempervivum tectorum_ .. oo _________ (485)
Gramineae. ... Hordgum wdgore.......... s @y
Lecythidaceae-_.. Couroupita guianensis._. Fruit_._______ ’(476'
Leguminosae_._.. Pisum sativum_________ Ungel;il;linated (424)
seeds.
Pyrus malus (Molus Fruit. . __.____ (105, 106)
Rosaceae._______ sylyestris).
Rubri Jruticosus_ .. ... —eeodoo . (127, 465, 470)
Scrophulariaceae. Digitalis purpurea_ - _ . _ Teaf. .. . - ggg
Nicotjana tabacum......._ P S {07)
Solanaceae_______ Solanum lycopersicum Leaf _______._ (686, 687)
(Lycopersicon
esculentum).
S. tuberosum . ... _____ Juice of tuber.__ (126)
Umbelliferae__ .. _ Daucus carot@_ - .- _____ ______________ (105, 106)
Isophthalic Acid
COOH
COOH
Iridaceae__.__.___ Iris versicolor. - . _____ Rhizome._ . _._.__ (664)
alpha-Ketoadipic Acid
HOOC—CH,—CH,—CH,—CO—COOH
Leguminosae... .. PisuT sativum_ . _______ Germcilnating (763)
seed.




Family Genus and species Source Reference
alpha-Ketoglutaric Acid
HOOC—CH,—CH,—CO—COOH
Euphorbiaceae_-. Ricints communis____ .. Germinating (145)

‘ seed.
Gramineae_______ Hordeum vulggre._______ Etiolated shoot.. (168)
Labiatae_ - _.___ Mentha piperito.. ... Leaf ______.__ (709, 711)
‘ Arachis hygogpea .- - _ Seedling_______ (195, 1 96‘;
Leguminosae...__ Pisum sattvum_ - - ______ Young plant___ (767, 769
Trifolium prafemnse______ ______________ (756, 757)
Liliaceae________ Tulipa gesneriana._ ... . ______ (709, 710)
Rosaceae____.___ Pyrus malus (Malus Fruito______ (298)
sylvesiris).
Solanaceae....__. Solanum tuberosum_ _ _ __ ’IJ.;uber_.(_i ______ (38,( 7(1) 1§
s oot and leaf_ _ 709
Umbelliferae. ... Daucus carota__________ oot (711
Lactic Acid
CH;—CHOH—COOH
Amaryllidaceae... Agave sisalang. . _______ Leaf _________ (414, 640, 641)
Bromeliaceae_____ Ananas sativas (A. . _____ (615)
comosus).
| S (4s8)
Chenopodiaceae-. Beta vulgaris |- . _____ Julg::: T gz"’;‘g’ gg,‘? )
Root and leaf. . ’(742)
Helionthus ennuus_ - - .. . ( 58;
Compositae......- Lachuca 8p-- | -------- e — (6100
L. sativa.. .. oo Leaf . _______ (641)
" Crassulaceae._.__ Bryophyllum calycinum.. . _________ (801)
Fresh and fer- 42)
Cruciferae_ .. ____ Brassica olerace@. ... mented kale.
Cabbage leaf___ (641)
Cucurbitaceae_... Cucumis salivus . oo ___ (680)
Ericaceae..._____ Vaccintum myrtillus ... oo E ?% %
Germinating (145, 294)
Euphorbiaceae ... Ricinis communis.._ ... S e?ﬁg; PR (640)
Seedling and (641)
C (. ) Frai (148)
astanea vesca (C. sativa) . it - -
Fagaceae. - {Fayus sylvatica_ - _____ Nut__ oo (827)
Gentianaceae..__ Erythraea cenfaurium_... - _____ (2563)
Bambusa sp_d._ - _____ Shoot_ - ._____ (621 g
Hordeum distichum. - - _ . Germcilnating (681
seed.
H. 80tvum _eeooooe e (793)
g .vulgare. _ | _______ Eti(}la.ted shoot. E égg;
. rY20 SPP- - oo af .
Gramineae._.._-.-- Secale cereale__ . ______. eeedoo o (668)
Triticum sativum (T. ceedoo o (668)
aestivum).
T. vulgare- - |- .- ___ Germinating (681)
seed.
Zea MAYSo oo oo ceedoo_______ (640,641, 793)



Family “Genus|and species Source Reference
Lactic Acid—Continyed
Glycinesp._.__________ (327)
Lupinus s Seed___.______ (466)
L. luteus_] Germinating (681)
seed.
: II:ha;ezolus Secdfinz=----- (68)
: . vulgarss| eedling.______ (641)
Leguminosae. . __ Pisum sativum Germénating (640, 641, 681)
seed.
Tamarindys indico..____ ___ (3, 325)
Leaf and sprout._ (640, 641)
Vicia faba Germénating (681)
seed.
Malvaceae_______ Gossypium eed__________ (327
Myricaceae_____- Myrica rub Fruit________" (354)
Yrsinaceae_ ____ élgaesa picfc Peed .......... (22
" JGlaucium Iy ressed juice___ (634)
Papaveraceae..__- Zpaver somniferum_____ i“ Oppy straw’’_ g 6‘35))
Jfheumsp_ | ____ 7T eaf__________ 640
Polygonaceae..__ {%/ e — Tuber______ - (641)
Eriobotrya Japonica_ _ ___ Milky juice____ (128, p. 93, ftn).
12
|Fragariasp)______ Juice of fruit___ (281)
prerus aveum T T T (197)
P.cerasus_ | T TTTTC Juic% of fruit___ g 437;
. ~—--do________ 437
Rosaceae._______ Pyrus commynis________ Juice and fruit_ (592)
P. malus (Malus Fruit________~ (200, 281)
sylvestris). Juice of fruit___ (436, 437, 702)
ubus sp_ __ Leaf ______ (640)
R. fruticosus --EH(203, 204, 641)
. tdaeus__ _ do________ (210, 21 1,642)
Rutaceae________ Citrus decumy A e (281)
grandss).
Salicaceae.______ Saliz sp____ (161)
Digatalis purpurea.__ (831)
Scrophulariaceae__ Buphrasia offcinals, ———— (172)
Veronica oficinalis.__ .. (171)
Solanum dulcomara._ . Peduncle______ (800)
" |S. lycoperssc (Lyco- Fruit________~ (109, 116, 787)
Solanaceae persicon esqulentum). Juice of fruit___ (5695)
"""" S. tuberosum |______ " __ Tuber._______~ (39, 40, 640,
641, 680, 681,
778, 793)
Sterculiaceae_____ Theobroma ca¢ao._______ Seed_.________ (4563)
Umbelliferae_____ Daucus carotal .. ______ i{_c;o-t—_-::::::: (641, 681)
Vitaceae_________ Vitis vinifera | _________ g:;f_e:_‘_‘::::: g ’;699 )
Malic Acid
COOH
b0
(’JH,,COOH
: : 628), wh 1 in ber of plants, Franze
S b e 0 o Pt s s oot e
ubiquitous in h plants,




Family Genus %md species Source Reference
Malonic Acid
COOH
(lJHzCOOH
Incrustation on (393)
Chenopodiaceae_. Beta vulgatis___________ s Por ?tfr_'- i (395)
: Beet and leaf_ _ (?ég;
: Helianthus|annuus_ - ... _ oo __
Compositae. .- H. tuberosws__ . ________ ______________ (226)
Cruciferae_______ Bunias orientalis. _ .. ___ Stem, leaf, and (316)
flowering top.
Mixed herbage .. ... . __._______ (299)
Avena Satid . - - oo . (291, 474%)
Gramineae_______ Dactylis glomerata . - - . .. (184)
Hordeum vulgare . .._ . (291, 474)
Triticum SPe v oo e (478)
Anthyllissp o ___ . . (58)
Astragalus [Sp- - - oo oo . (568)
A, SINTCUS) oo el (812)
Colutea sp - - .. (68)
Lotus Spoc) oo e (68)
Lupinus SP - oo oo e (68, 291)
Medicago sp__ """ __ T 1T a8
Leguminosae...--- Maldlotus sp----.-100 TTIIIIIIIII R
Ononis Pl e oo (68)
Phaseolus doccineus_ - ._ . ______________ (58)
Sophora spl oo __ . (68)
Thermopsts SP-c e - oo en oo (68)
Trifolium sp_ - _________ e _____ (68)
Trigonella sp__ . _____ _____________ (68)
Vicia Spo_do oo (568)
Rosaceae_ _______ Fragaria sp- ... _____ Fruit. . _____.__ (6??)
Umbelliferae. . {GREWRE 5P --mon oo 58)
Meconic Acid
HC ﬁOH
HOOCG~+ C\ /C——COOH
0
Papaver rhoeas_ - - .. . _________ ( % gg
Papaveracese. - § Dried capsules. 41
. . SOMNLfENUM e o e e o Milky sap..___. a, ”:ffns%’




Family Genus and species

Source Reference
Melilotic Acid
CHpCH,COOH
: Melilotus albg__ . _____ Vegetative part._ (99
Leguminosae..__ . officinalis|_____ """ —eoodoo_______ (99, 8223
Solanaceae_______ Nicotiana tabhcum_ . . Leaf_ _________ (772, p. 1 112),
note 2

Mesaconic Acid
CH,—C—COOH

- HOOC—CH
Bignoniaceae_____ Crescentia sp_|_________ Curare________ (330)
ruciferae_______ Brassica oleradea________ Leaf _________ (111, 112)
ramineae.______ Saccharum officinarum. Juice._________ (603, 604, 605)
Mesoxalic Acid
COOH
(HO),C
\COOH
Leguminosae..___ M, edicago satz’wﬂ ....................... (185)
gamma-Methylen -alpha-Ketoglutaric Acid
HOOC— i CH,C—COOH
H,
Leguminosae_.___ Arachis hypogaeq_ . _____ Seedling_______ (195, 196‘3
iliaceae_ . ______ Tulipa gesneriana_._____ ______°TTTTT" (709, 710




Family Gienus and species Source Reference

Morolic. Acid

Ericaceae..----- Agauria salicifoliG - ooe  —cemmmmemeeen- (1568)

Mucic Acid

III (‘)H (l)HH

H C——C——-—C———C————é—COOH
Tk b

Chenopodiaceae.. Heta vulgaris— - - ----- Diffusion juice- (672)

Elaeocarpaceae_-- laeocarpus serraius-.--- %‘:uitfpulg ..... (zgo;
rUNUS PETSICH o - - - = === ipe fruit..--- 9

Rosaceae.------- YIUS COMMUNAS oo mm e === == d0ceomen (19)

Neoabietic Acid

H5.C COOH
3
CH
3 3
_C /
™~ cH
3
Pinus palustris_ - - ----- Oleoresin. ----- (2568)
Pinaceae. .- c---- P. sylvestris— - -------- QOleoresin and (259)
wood resin.




Family Genus and species Source Reference
Oleanolic Acid
H CH,
3¢ 3
HO h / CH3
CH
3 COOH
W%
CH
H,C 3
3
Apocynaceae_.___ Abjzia buzifolia__ | ____ Bark ... _____ (21)
ricaceae_...____ Vaccinsum myrtillus.___.  ___________ " (683)
Euphorbiaceae._ __ Petalostigma sericeum___ ______________ é 21)
Labiatae. . ______ Salvia officinalis. | __ _________ """ 97)
Thymus vulgaris...|._.__ ______________ §6'09)
Loranthaceae.... Viscum album.. . | ... Leaf _____.____ 795)
Myrtaceae_______ Psidium guajava___| ____ ceeadOao (27)
Oleaceae_________ Olea europea_ _____| ____ meeedoo o __ (252)
Rosaceae________ Crataegus oxyacantha.___ ____do.. ... ... (60;
Erioboirya japonical ____ cmedooo o _ E 26
Anthocercis iniricata_____ Bark_._.______ 21)
Solanaceae_______ A. littorea___ . ____|____ S s [ S (21)
A.odgersis________|____ —meedoaoo L (21)
Vitaceae.________ Vitis labrusca_ _ ___] ---- Pomace_______ (432)
Oxalacetic Acid
HOOC—CH,+-CO0—COOH
Gramineae.___.__ { Hordewm vulgare_._.| ... ______________ (766)
Phlewm pratense.__|____ _____ """ """" (766)
Labiatae._______ Mentha piperita.. __ e e (709, 711)
Canvalia ensiformss_|.___ ______________ (756)
Pisum sativum_ . ___ bmme mmmcmmmeeeee (756, 7686, 767,
Leguminosae___ ... . : 768, 769)
Trifolius pratense.._| . __ Young leaf____ (764, 765,
766, 767
Liliaceae_.______ Tulipa gesneriana.__| ... ______________ (709, 710
Rosaceae..._____ Pyrus malus (Malus Fruit_________ (298
. sylvestris). .
Solanaceae_______ Solanum tuberosum_|___ Tuber.________ (711)
Umbelliferae_____ Daucus carota. - _ ___| - %gngl_lfl_l_e_a_ o E ;??;

512689—60——3



Family

Genus and species Source Reference

schovsky (5608), Schimper (.

Ox:_ilic Acid

Aceraceae___.____

Aizoaceae. ... -

Amarantaceae_ ...

Amaryllidaceae. ..
Anacardiaceae____

Aristolochiaceae. .
Balsaminaceae._ . .

Begoniaceae. .. __

Berberidaceae. ...
Betulaceae..._..__

Bombacaceae._ _ __
Bromelianceae._ _ _

Cactaceae.______

Caprifoliaceae.__ _ {

Caryophyllaceae...

(IJOOH
COOH
[Reviews and surveys of thi occurrence of oxalic acid include those of Andrews and Viser (17), Esbach
(475, p. 1909), Kohman (350, 851), Meyen (443, p. 122), Miller, Ross, and Lewis (446), Molisch (450), Pat-
30), and Treviranus (18, p. 66, note 6)]
Ager platanoides. .. ___. Root._________ (359)
Al saccharum._ ... __ Sap and sugar (768)
sand.
Mesembryanthemum sp_ . oo __ (609)
M. acinaciforme_ - ___ . .. (16 é gg
L S S :
M. crystallinum_ ______. Toaf and flower. (62)
S U S (609)
Alternanthera sessilis_ . _____________. (292)
Amaranthus Sp-- ... (236)
Al aquatica (T) oo (622)
Al caudatus - ______ %gg)
Al gangeticus. .- - ... (292;
A{ polygonoides-.._..____ (292)
Agave americana..___ ... (815)
Mangifera indica_ - ___ (86)
{Acorus calamus__._____. (810)
Arum italicum_ _ _______ (343)
Asarum 8P ______ (609)
Impatiens parviflora...... (465)
I.Tsultani .............. 466
Begonia sp__.__________ 220
B.|evanstana. . . - (650, 661, 652)
B.rex . ___._. ——— 760
B.|semperflorens________ ______________ (125,611, 732)
Berberss vulgaris._______ Fruit_________ (843)
Alnus Sp o oo ___ Leaf __________ (771)
Beula 8P oo o ___ (869)
Osgrya vulgaris_. - _______ ______________ (369)
Adansonia digitata... . _ Fruit_________ (5)
Bromolia pinguin._ ... _. eeodo_a______ (28)
___________________________________ (609)
Cereus peruviOnus .. _._ . ______ (728)
Opunti@ SPeeee oo e (478)
O.\vulgaris__ .. _____ Stem__________ (343)
Sambucus nigra_ .. ____ Young leaf_ .. (47)
Symphoricarpos sp..__.. Leaf_ _________ (771)
Dignthus babatus. . ... . _________ (492)
D.|carthusianorum.__.___ Leaf and stem_ (12)
Lychnis coronari@ ... . _________ (74)
L.\diotca— - ________ o ____. (12,74, 91)
L.|[flosjoves_ - _________ ______________ (74)
L. githago (Agrostemma  ______________ (12)
githago).
Saponaria Sp— ... ______________ (478)
S. boficinalis . o _______ (12)
Spergula arvensts_ ______  ______________ (74)
Stellaria media_ . _______ ______________ (455, 492)
Tunica saxifrago . ___ ____._________ (12)
Celastrus obscurus...._._ Leaf _________ (154)
Euonymus japonicus.. .. . ____ (2)

Celastraceae_ . ___




.............. (5093

.............. - (492, 609, 533,
'622)
Juice__________ (396, 444, 501,
672, 673y
Root ang leaf__ (418, 742)
Leaf ____ - (83, 464, 615,
Beta vulgapis. 624)
Swiss chard, (625)
{)nanglol(}, and
s eet leaf,
Chenopodlaceae_ - S N (149, 685)
Root___ 777" (23, 226, 234,
773)
Chenopods: B (609
uinoa._ 77" - Leaf and flower_ (62, 63)
@logeton g, omeratus. o (191, 290)
.............. (23, 90, 381
476, 509, 533
Spinacia o aceq_______ Leaf ______ , 69, 150
236, 492,
616, 782
Call, ( 910))
vadssga oS 465
Tradescantia,r:p _______________________ (609)
Commeh’naceae-“ A (68, 777)
S Leaf ____"7"°- (630)
T. virgingea. ] " T 7" - ~-~-do_____"7" (343)
ichorium P g (23)
Helianthys fuerosus_Z1T I (226)
Compositae______ leinia R S (312)
satpoa PP~ L1 ITITmeeeas (615)
L. sativa-----.---_-_-__ N 077 4 633, 782)
Convolvulaceae- - Ipomoeq o (292)
Ornaceae______~ Cgmus Sericeal T Fruit pulp_____ (679)
Leaf __ "~ """ (109, 663, s68,
Bryophyllum calycinum. _ 6(:;7?,3’7%‘%6;’
2 %:eaff and stem_ ( (56’73
rendbum___| eal.________~ 80, 843
Cr. assulaceae_.___ Echeversg glaueq__ """ =~--do______7 (343)
A (16)
S. Sabaria_____ S S Leaf ___7777°- (843)
emPpervivum gj UM do.1TT7C ( 52§
S. tectorum__ ™~ ----do______" (843
................................... (509
Brassicq eraceal.. 11 IIIITieee- (23, 476 )
Cruciferae_______ B. e — ( 8103
unias orientalis| 77" Stem, leaf, and (316
o . ﬂowering top. (23 & )
: Uorybita s =<t =-en._OOTID top 23, 533
Cucur bltaceae--_- { Ucurbity A S, (782)
Dipsacaceae ..... Succisa o st ). 1L 11T (492)
Ticaceae______ "~ accinium A (23, 325 )
urites cordata_|_ " Leaf ____77"°" (221
Up orbi;z S g 5gg))
. s ercurialis annye, Comee T 1
Euphor bla«ceae— -~ At s S — ( 492}
Phyllanthys omblicq. 1 IIIIIIITiIToe- (326
meus iommum‘s .................... (95, 492 6'( Z’g ) -
3 Sk e S R — ) A
Fagaceae..______ B (4493



Family Genus and species Source Reference
Oxalic Acid—Continued
Gesneracese_ ____ Aeschynanthus e (609
Globulariaceae_ _ _ bularia spp____ 777 TITITTTTTIooe- (264
_____________________________ (609)
Avena sativa______ "~ Seedling___ (291, 474, 524)
ambusa sp____________ Shoot_____ (621)
ordeum vulgare._______ Leaf_____ (47, 687)
Seedling (291, 314, 474,
686)
Lolium perenne_________ (420)
Oplismenus smbecillis 1 1777TTTTTTT- (563)
(0. undulatifolius).
gzyig spp’; ------------ geaf ---------- (809)
s yllostachys mitis______ prout________ (695)
Gramineae_._____ Poa fratens-is _________________________ (633)
Saccharum officinarum. __ Juice_________" (85; 612; 603;
04; ' 605>
699; 704, ref.
162; 811)
Secale cereale___________ (474)
8 (416)
§. (786, 787)
(802)
7 (473)
T. (633)
Zea mays_________ (63, 761)
Hippocastanaceae.__ Aesculus h (47)
Hydrocharitaceae. Hlodea can (469)
E. densa..__________ (469)
Juglandaceae_____ Juglans rexia g 358)
Labiatae______ T Rt T 609)
Agacia spp_______ - (675)
Acacia cambager (674, 675)
Arachis hypogaea_ . ernel________ (685)
Cossiasp______ """ (763)
[ (448)
Cier arietinum.__________
(818
Glycine soja (G. maz)____ (633)
Lupinus albus________ . (291)
Leguminosae______ L.luteus_________""777" (600)
Medicago sativa.________ (6383)
Mimosa speggazzings. . - (466)
Phaseolus” limensis (P. (633)
lunatus).
Pisum sativum_ . _______ Seedling (291, 533, 782)
Tatnarindus indica (202, 325, 5209
Vicasp________ (318, 836'2
Vicga faba________ """ (23)
[ (609)
Agapanthus umbellatus. (343)
Allium cepa (8; 77, . 165,
ref. 4; 73§’0,
. 2
Liliaceae..__.___ Asparagus officinalis_ _ _ . mmm—an ( 23§
Erythronium denscanis . (163)
Hyarinthus orientalis. . - (76)
Smilacina bifolia () (163)
S. racemosa__________ . (163)
Loranthaceae._ ___ Viscum sp.________ 77" (409)
alvaceae.______ Gossypium sp______"_ 7" (180, 181,
182, 412y .



Family ‘Genus and species. Source Reference
Oxalic Acid—Continued
Melastomaceae___ Memecylon tinctorium.. .. ______________ (165)
enispermaceae._ .(Ij ateor ilz;iza columba______ _______TTTT°"" §724§
{Canngbissp____________  __TTTTTTTTTTTC 1380
Moraceae.._____. \Ficus|carica________"77 TTTTTTTmTmmms (236
Musaceae________ usa\sapientum (M. par- Overripe fruit. _ (482)
adisidca sapientum).
Myricaceae______ Myrica rubra_._.___.___ Fruit.________ (864)
yristicaceae.___  Myristica surinamensis__ Seed__________ (715)
Myrtaceae_______ Bucalyptus (12 Spp.)--.. Bark__________ (665)
Psidim guajava________ Leaf _________ (10)
Nyctaginaceae.__. Mirah blis sp_ __________ Floyver and fruit_ (635
Nymphacaceao.... {{¥pacs alba-..—— Rbizome. ... 97
idaceae._.___ {3;==cdemeemeo—_____ __________°°" (609
Orchidaceae. ... Vanilly planifolia. ... _1I1ITIIITTTI (o7 )
Averrhpa carambola. _ _ _ _ { Fruit___ O (885 ;
Ozal — (220 236%2
: . 220, , 609
Oxalidacese...__... 0. ace:fsella ____________ Teaf 27107 (513, 799
- cormiculata. . _______ ____ " _"TTTTT" (237
O.striga____________77 I1TTTTTTmmmme- (63
0. violacea_.________ """ IIITTTTTTTmm-- 52(1)5)
____________________________________ 9
Pap a\'rera.ceae_ "7 WFumaria officinalis._____ Seedcoat______ ( 238§
Pedaliaceae______ Sesamum indicum______ Seed__________ ( 26‘2;
Phytolcha B e e (609
Phytolaccaceae.__ { P, dioica__ ____________ Shoot, bark, and (2)
pith.
Pinus g bies (Picea a bies). Sap.... ... - ( (6283
: inus apies (Picea abies) . AP 324, 646
Pmaceae """"" P cembra______________ Seedling_______ (644)
X P, excelsa (Picea abies).. Needle________ (492, 813)
Piperaceae_______ Peperomia sp_________7 ___ 11777 (609)
. T S e e et e T 3( 209;
Fagopyrum esculentum___ i‘;;; and z;féx;l: - (6 ’( 5?%
L (609)
Polygondym sp_______"_7 IITTTTTTTme- (609)
............ (28, 104, 236, 381,
Rhevmsp______________ 509, 760, 782;
Leaf__________ (676
R. erispum(?)__ ________ Stem._________ (499
af and rhizome. (9
eaf  __________ (565, 5786, 687, :
R. hybridum___________ 760)
Stem and rhi- (612, 613)
zome.
Polygonacese........ R. leucorthizum.. - .____ Stem__________ (499)
' . mepalense___________ em-do_______ (499)
R.nutang_________ """ ——aodoo______ 499)
R. officingle__________ " Leaf_ _________ (102, 760)
R. ‘palmatum ........... Stem__________ (499)
R.“Paragon”________ " memcdoo______ (499)
. rhaponticum_________ —ew-doo_______ (375)
B. undulagum__________ Petiole________ (343)
UMeT 8Py o o ______ T (220, 236, 509)
i e
eed and root_._
B. acetosa............ {Peed and root.. (23, p. 99, fin,
2;61;5615)
R. obtusifolius__________ Root__________ (3569)
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Family Genus and species Source Reference
Oxalic Acid—Continued
Polypodiaceae____ II:" chliéis T (236( ggg;
e y
Portulacaceae. ... {Talz‘num speciosum_____ _______ """ g ggz)
R o e — (498
Punicaceae. _____ . Punica granatum. ______ Bark. """ oo Ei‘gg)
Pyrolaceae_______ % gnotropasp..________ ____TTTTTTTTT g ggg;
menesp..._________ _____________"
Ranunculaceae. . . {A. moros% ___________ foogmmmme-- ( 165 ( 7’?2
Rhamnus lycioides_ _____ eaf _________ 77, p. 165, ref.
Rhamnacee___.__ { tayphus jujuba________ ___ TTTTTT" ’(326
Crataegus'sp___________ Leaf _________ (771)
yacantha. _________ —eedoo_____ (?g g
Fragariasp..___.____ Fruit.____ 20 (23, 782)
Mespilus germanica_____ Overripe fruit__ ( 4823
Prunus armeniaca. _____ ried fruit____ (464
Poavium_________ """ Tuit_ . ______ (197 3
P.cerasus_.._______ " meecdoo o ___ (23, 337
Rosaceae________ P. domestica___________ meeadoo______ (28, 104)
P. persica_____________ —- -go ........ E zg g
. —eeodoo_______
Pyrius communis________ Overripe fruit.__ (482)
P. malus (Malus sylves- Fruit_________ (23, 200,
tris). 298, 726)
Quillgjasp_____________ __ (478
Rubussp___________"°" Fruit_________ (23, 782)
E. frutioosus-__.__._ O a— (Gor)
R.daeus_._________ T (732)
Ciunchona spp___________ Bark__________ (284, 686)
Coff ) S Seed__________ (46)
Rubiaceae_______ C.arabica_________ " " Fruit capsule___ (2720)
Dentella asiatica________ " T (292)
Galiym lucidum________ Leaf _________ (343)
Fruit.________ (28, 482, 782)
Citrus aurantium_______ Leaf _________ (660)
Peel_________ (6569)
C. degumana (C. grandss) {gggl’f’: Toeee- (zs(zz:,( gggg
ruit_ ________ A 482,
Rutacese________ C.limon_._____________ ! 78
Peel _________ (65
Petiole________ (77, p. 165,
C.medica.__.___.______ ref. 4)
Fruit_________ (326)
C. nobilis (C. reticulata) . Fruit_________ 482)
Santalaceae______ Santafum album________ 777" 309)
Ribes \grossularia______ 117 7TTTTTTT0- (28, 104, 782)
Saxifragaceae.___ {R. e (198)
R. sanguinewm_________ TTTTTTTTTTTTe- (358)
Simarubaceae____ Quassia amara______._. Root bark_____ (772, p. 6‘%
note



Family Genus and species Source Reference
Oxalic Acid—Continued
.................................... (130)
Capsicum GRNUUM ~  —cccmmmmmmmmmem (23, 63, 236)
C. frutescens).
Datur@ SP-f - cocceeeee e (609)
D. Stramongum - .« - e —mccemce—emene (4566)
eaf . ________ (30, 498, 606,
569, 674, 675,
Nicotiona 8P - - - e oen 662, 748, gég’)
______________ (32, 686, 707,
708, 7561)
Solanaceae._..___ N. tabacum| .. ____ Teaf .. _______ (466; 687; 772,
p. 1112, note 2)
Solanum SPl--c oo ccmmee cmmmcemeemeee- (609)
.............. (4, 63, 123,
533, 686, 810)
S. lycopersicum (Lyco- Fruit- - __.__- (7, 28, 104,
persicon esculentum). 351, 381, 782)
Unripe fruit- - _ (88, 84)
S. tuberosum - o oo Tuber_ - --- (23, p. 99,
fin. 2; 126;
303; 426; 465;
562; 656; 782)
Ste(y;ylia ) ntqnifloli;z .............. (8)
. irmiana simplex).
Sterculiaceae. - Theobroma cacao— - - —- -~ vmmmmmeemmee (28, 236, 452,
463, 782)
Theaceae. . - —————- cccmecccedeccammemmome  cocmcm———————— (236, 292, 785)
(e eeemd e mmmmmeeee—emem (609
Angelica archangelica_... Roob ... (690
Anethum graveolens_ _ - - - Leaf _________ (782
Umbelliferae_ - - - { Apium graveolens_ .- - ccocomemeean (28
Pastinaca sative_ _ - - .- - ‘e mmmme——eeam——— (782
Petroselinum sativum cceooeeeeeo- (782)
Valoriona pheimali (91)
: aleriana officinalis..— - e
Valerianaceae. .- {V alerianellth SP - ccceee cmmmeem e (609)
Ampelopsig SP_ceccmecnn —cccmmmeeeae (609)
A. quinquefolia (Parthe- Fruib.___ .- (667)
nocissus guinguefolia).
eeedoao - (23, 184, 186,
Vitaceae —.—----- S D (278, %g)
Vitis vinifeLa ........... Leaf and fruit__ &343)
Leaf and shoot. 479
Sap-.— oo (480, 804;
k Vines - -o..——-- 481
Zingiberaceae__._. Hedychium Sp_--------- Teaf _ooooo-- @7, p. f16'5,
reJ.
Zygophyllaceae___. Guaiacum $P----------- Phloem______. 77, p. f16‘5,
ref.




Family Genus and species Source Reference

Phthalic Acid

COOH
cooH
Papaveraceae_._. Papaver somniferum ... ... __________ (635)
Pimaric Acid
H3C CooH H3C COOH
CHy A CH CHg
=CH, 3
CH
3 CHB
d-pimaric levopimaric
Picea vulgaris (P. abies). Resin_________ (67)
P, excelsa (P. abies)..—. _—-_dOee_.__ (260, 345, 346)
Pinus (5 SPp.)eccc—___ Oleoresin__.___ (260)
Plmaritima._._..______ Resin_________ (1567, 378)
’ Oleoresin_._.__ (85, 257)
Ploscese. .- P\ palustris. ... {ng:n’t}r}g" - (el
gum.
Pipinester____________. ______________ (159)
Plsylvestros_ oo __.. ______________ (2569, 274)

72
. / 2
/N0

HOOC

Rubiaceae.._.____ P%licourea densiflora. ... Bark__________ (318)




Genus ang Species

Podocarpie Acid

(161, 649)
(600, 649)
(161, 649)

Pinaceae

COCH

.............. (330, 783)
........... (743)
.............................. (20, 389, 390,

. 762)

Hllicium anisal Meeeeeo.  Fruit and seed_ (498)

Magnoliaceae- == |y religiosum_ [ T Fruit.___ """ (121, 164, 165)
verum...____ [ 77T Capsule__~~"7" (76)

Saxifragaceae- - Hydrangea thunpergs; (H. Leaf 777" (698)

serrata),
......... Vitis vz'mjfera-------“-_ e . (73)



Family Genus and species Source Reference
Pyruvic Acid
i
C=0.
éOOH
Chenopodiaceae._ Spinacia oleracea_ ______ (31)
uphorbiaceae_ _ ‘oinus communis. (146)
Gramineae______ ordeum vulgare._______ ( é‘;:g
Labiatae_______ Mentha piperita________ (709, 711)
Arachis hypogaea_______ (195, €.96;
i : : 31
Leguminosae____ Pisum satioum_________ ( 759;
767
Trifolium pratense. ____ g ?5;3
i 5
Lﬂiaceae ________ Allzum PO (451 )
Tulipa gesneriana.______ (709, 710)
Rosaceae________ Pyrus malys (Malus syl- (298)
vestris).
Solanaceae_______ Solanum tuberosum__ ___ (88, 711)
Umbelliferae_____ Daucus carota__________ 8?%
Compositae______ Tarazacum officinale . __ _________ (404)
Vacciniumarctostaphylos- Leaf. ________~ ((g;g;
. Vemyrtittus.__________ {YVoungleaf (341)
Ericaceae._______ (4 : oliage____ ... (821)
V. oxycoccos_..__________ Tuit_________ (862, 379)
V. vitis-idaea______~" """ Heaf .......... (408 ( %?2
ineae_______ Jd=c=mmceem T a8y .
Gramineae_______ Mixed herbage___ - 7" 7 TTm--- ,(299)
Leguminosae_____ Tamarindus tndica. . __ . Fruit________~ (3256)
agnoliaceae. ___  Illicium verum. _ _ ______ Capsule_______ (76)
Cedrus libans___________ Needle________ (701)
Lariz europaea (L. ——--do________ (701)
Pinaceae________ decidua). s
Hicea excelsa (P. abies) _ _ { _Y:?lflj%_s}]f)f’_t:: g 32%
Ranunculaceae. _ _ Aconitum septentrionale.. . T TTTTT (315)




Family Genus and species Source Reference
Quinic Acid —Continued
Prunus domestica. ... {{PR 10 - (5h2)
: : 1P. persica_ .. ____| _____ Fruit.________ (18, 133;
Rosaceae.....___ Pyrus communis__| _____ %‘lrl:fi%_-": T gggg;
P. malus (Malus syl- {Fruit _________ (295, 298)
vesiris). - Juice__________ (680, 631, 700)
Cinchonasp______|_____ _______ """ (284, 287, 621,
522, 586, 741)
Rubiaceae_._____ C.cordifolia______|_____ ______________ (522)
Coffea sp- - _L_____ Fruit. . _______ (823)
Gallium mollugo__ | _____ __________ (490)
Solanaceae.._.___ Nicotiana tabacum]_____ Leaf . ______ (772, p. 1112,
note 2
Umbelliferae_.___ Angelica archangelica.__. Root__________ (690
Vitaceae__.______ Tiis vingfera____ _|_____ Fruit_________ (852
Quinoyic Acid
H3C CH3
CH3
CcoQ
CH
3 COOH
CH3
3
Rosaceae_ . ______ Potentilla_ ... __|____ Root____.____ (689)
Rubiaceae_______ Cinchona spp- ... ___ ____ "~ (284, 586, 614)
Zygophyllaceae___  Zygophyllum coccindum_. . . .. (669)
Saccharic Acid
OH H OH OH
HOOO—(IJ é C é—COOH
b dm
Moraceae......... Ficus elastica...._|.... Latex._..____._ (232)




Family Genus and species Source Reference

Saccharinic -Acid
CB%OH—-CHOH~CHOH—C (CH;) (OH)—COO0H

Bromeliaceae._. .__ Ananas sativas 4. Fruit________ - ‘ (79)
€cOmosus). .

Salicylic Acid

OOH
OH
. Calendula officinalis ... ______________ (143)
Compositae__._ . {M atricaria chamomilla . _  Flower head. .. (648)
Euphorbiaceae._ ._ Cluytia similis__________ Stem and leaf__ (729)
Iridaceae______ _ Iris versicolor.___.______ Rhizome .. .. (664)
. Daviesia latifolia_.______ (666)
Leguminosae___ _ Glycyrrhiza glabra.._____ (142)
Trifolium pratense.._____ (685
Aloesp..__.___________ (731
. Gloriosa superba__._____ (123)
Liliaceae. ... __ Hyacinthus sp_____.___._ (241)
Tulipa sp.____ . _____ (241)
Yuccasp. ... _______ (241)
Moraceae______. - Morussp....__________ Fruit__________ (142)
Pittosporaceae. . _ Pittosporum undulatum__ ____do.... ... (666)
Polygalaceae___. _ Polygalasp____________ Root__________ (639)
Ranunculaceae._. - Cimicifuga racemosa____ Rhizome. ... . (188)
Resedaceae____. - Reseda odorata..______" ___ 77777 (421)
Calyx and (436)
pedicel.
Fruit._.__.______ (643,644, 712,
Fragaria sp...._______._ 7856)
] Fruit pulp and (689)
juice.
. Juice__________ (791)
Prunus armenica_ _.____ Fruit_________ (712)
P.avium____________._ ----go -------- (148 143(12@3)
--=-Q0________ ? » 4
Rosaceae._.___. P.cerasus._ . ________ 712;
. Juice__________ . (311
P. domestica. _____.____ Fruit._________ (712)
P. persica_____________ mmedoo . (712)
Rubus fruticosus.__.____ ----go -------- (248 712(%?
Y =---A0.______._ ) y
R. idaeus. - ._______ Juice..._____. (266, 791)
R. occidentalis__._____ __ Fruit. . _______ (712)
Spiraea ulmaria (Fili- Flower________ (421, 422)
pendula ulmaria).
Rubiaceae______. Uragoga ipecacuanha Root____._____ (421)
((gephaelis tpeca-
2 cuanha). 770)
arosma 8p- - oo ___.
Rutacese..__.... Casimiroa edulis..______ £649;
Saxfragaceae_..__ | Ribes 8P ___ (712




. .
Family Genus and species Source Reference
\ 
Salicylic Acid—Continued
Solaneaceae______ Solanum lyeopersioum (194, 519)
( Ycopersicon escylen- )
Viola (6 spp,) ' (143)
PP
“| V- syrtiea_ 77T Leaf, stem, and (423)
lrhizonlze.f (242)
. ower, lea;
Violaceae_.______ | stem, and’ 42
Vitricolor_____________ root.
Leaf, stem, and (423)
rhizome.
Vitaceae_________ { Vitis labrusea__________ Fruit_______.__ (243)
V.|vinifera__ T17TTTTTTC ----do________ (435)
_ .
Shikimic Aciq
OH H
HO
* \Y_coom
H H
H
OH H
Ginkgoaceae_____ Ginkgo biloba________ Leaf __._______ (261, 808)
Gramineae_____ "~ Tiotium perenne_ " 177771 OA---me-oo (696)
Tilicium anssatum.._____ ITTTITITIoe- (498)
1. rel {Fruit ......... (121, 1g4§
: g eI 165
Magnoliaceae - gt Carpel -7 " , (6‘55§
.............. 76, 213
Loerwm . Carpel . """ 655)
Pinaceae________ PR PRl (261)
Taxaceae______ ~ R (261)
—_—

Succinic Acid
COOH

Franzen anq Ostertag (208) have made a critical cxi-gvltew of the lterature on the occurrence of succinie
acid.,

Aceraceae_______ Acer saccharum_________ gff;a’}‘{a}{d_‘:: (468’(%3
Amaryllidacea,e--- Naress Doeticus__ ____ Leaf and root__ (762

€goniaceae_ ____ Begonia emperflorens___  _____ (611, 732)
Betulaceae_____ - Corylus (144
Bigononiaceae---- Crescenti, sp ( égg




Family

Genus|and species

Source

Reference

Bombacaceae_ _ __
Celastraceae_____

Chenopodiaceae __

Compositae______ <

Crassulaceae_____

Cruciferae___.____ {

Ericaceae________

Euphorbiaceae _ _ _
Fagaceae___..___

Gramineae..____.

Juglandaceae_.__
Lauraceae. . _____

Leguminosae._.__ {

Loganiaceae._ . __
Malvaceae_._.._.

Moraceae_..._____

Musaceae..._.... {

{Fagus syly

- Pisum sats

Succinic Acid—Continued'

Adansonia digitata______
Goupia tomentosa_______

Beta vulgaris___________

Spinacia oleracea. _  _ ___
Artemisia|absinthium.___ _

Helianthus annuus_____
Lactuca spp- - oo ___
L.sativa.]_.___________
L.virosa_|_____________

\ Tarazacum officinale_____
( Bryophyllum sp__ ______

B. calycinum___________

Echeveria secunda_______

Sedum acre._ __________
Sempervivim glavcum . _ _
Brassica oleracea________
Bunias orienialis_ . _____

Vaccintum|

Ricinus communis_ _____

Quercus sp

Bambusa s
Dactylis glamerata_ _ _ ___

Hordeum vulgare_.______

Lolium perenne___ . _____

|Oryza spp_|_____ —————-
O.sativa__]____________
Phleum pratense________
Saccharum

Triticum Sp. .. _______
Zea mays._|- - _.______

Juglans regia__.._______

Persea gratissima

(P. americana).
Lupinus albus...________
Phaseolus cpccineus.. _  _ .

Top and root. _
Leaf and root._
Leaf . ______

----do
Leaf and bud. _
Stem, leaf, and
flowering top.

t

{ ui
Whole plant___

(8)

(404)
(670, 671)
(109, 663, 687)
738)
686)
(207)
( 484§
(484
(62)
(476)
(316)

(134
(114, 687)
168
(291, 686)
(814 739§
(134
(809)
(256)
(134)
(68, ref. 57;
603; 604; 605+
704, ref. 162;
794; 811)



—_— .
Family Genus ang Species Source Reference
Succinie Acid—-Oontinued
Che}ltidzn;'um e ( 6'36’))
S (266
Papa.veracea Bmae wuctum uteyy, 777" Juice 77777 (634)
apaver ornlerum..._ L e (766)
...................... Turpentme (880)
Abies Pectinatq z=-=do___ """ (113)
(4. alba), Resin__~77"7"- (722)
Agathis Qustralis Resin 27777~ (467)
Pinaceae. _, e mara_ T ==--do____ 77" (719)
Lariz decidyq_ "7~ =~-do____""7" (723)
iceq vulgarss (P, abies) _ S (720)
s sp_ " 41es)- 0 (646)
- Sylvestris___ 7777~~~ esin_____ 777 (721)
Fagopz/rum esculentum, { .............. (144)
Leq,t' and stem _ (671)
Rheum hybridum_ { Rlslizgnme and (612)
Polygonacea& J-. Leaf (687)
) R o nale._ Petiole” ~7"" """ (102)
R. 7 aponticum_ 177" Leaf ang Petiole (671)
R, snaulatym 7777 Petiole_ -~ (343)
Proteaceae _____ I A — Wood 777"~ (664)
Alunculacese_| nemone nemorosq. " { Leaf 7777777~ ( 400))
B A s s (732
Fragariasp Frujg_ 77777 (6)
VoS Qvium_ 17T ---do_____ " (197)
corasus.___ 1111 Juice_ 777" (319)
Frujg 7777 (837)
P, Jommunis.._________ ruit pulp_~77" (320)
horsica. . _ 1T uig_ 7T (18)
Pyrys QUcuparig (Sorbys { --do____ 7" (206)
Rosaceae. ____ o S (401)
P, communds__________ L (692)
Frujg_ 777"~ (233)
P. malys (Malys Frujg_ 77777 (43,105,106’)
sylvestrz's) I i (200)
Juice. 777" (630, 702)
Rubys Jruticosus____ { Leaf 77 ""--- (205)
L (465)
& dagus._______ Leaf. 77777~ (211, 319, 732)
Rutaceae. Silrus limon,”~ 777 ===- - Fruig 77777 (326)
antalaceae - Santalym, e e (309)
ADotaceae " Mz‘musops S (615)
axifragaceae- -~-  Ribes o e LT (198)
crophulem'aceae- Digital;s pu;purea .................... (87, 331 )
dtropa beyy, e I (366)
[ -------------- (48, 67 ) 658,
Ilcfz‘cotg'ana S %gat{ .......... (620, 748, 749
Solanacege.____ e — ar. T 687, 751
o'anaceae Frujg 777"~ (7,736 737
Solanum lycopersicum Overripe fruit__ (82, 83, 84)
(Lycopersz'con Leaf ang stalk (671)
esculentum). Leaf____~ "™ (688, 687)
j’. tu?erosunz_ — S 1’1{‘uber ......... (( 814))
i — ngelica qre angelica____ oot.____ 77T 690
Unbelliferae. Dancus carotg. "~ =--_do_ 177 (105, 106, 4099
Leaf___"7"~-- (73)
Unripe fruit
Vitaceae._______ Vitis vinifera.__________ gruit




1

Family Gem*s and species Source Reference
Syringic Acid
COOH
OH
Gramineae_______ Saccharum officinarum é‘;’lfs o -ﬁls.lisjsfe-s: f ggg;

[Franzen and Helwert (201) have made

Tartaric Acid
COOH

(JJHOH

HOH

(IJOOH

a critical review of literature on the occurrence of tartaric acid]

Aceraceae_______
Amaryllidaceae___

Acer saccharum.________

Agave americana

Rhangifer_a indica._
. vhus coriaria
Anacardiaceae..___ R. semialata
Spondias purpurea.____ .
Araliaceae_______ Aralia hispida________ -
Ascelpiadaceae_ __ Asclepias syriaca______.
Berberis infegerrima_____
Berberidaceae__ __ Caulophyllym thalic-
troides.
Betulaceae_______ Betula alba _ . _______ _—-
Bombacacese.. _ __ {Adamoma j o S

Bromeliaceae_____

|

Caprifoliaceae___.

Caricaceae.______

Celastracgae ..... {

A. digitata_|_.__________
Ananas sativas (A.

COMOSsUS).

Diervilla florida.________
Longcera zylosteum.. . .
Sambucus callicarpa_____

S. ebulus_ _ |
8. nigra___]_
Symphoricarpos

racemosus

Viburnum lantana. _____
V.nudum_ | ______ "
Carica papaya_._.______

Celastrus obscurus

C. scandens.|:_________"
Euonymus atropurpureus

E. europae

Sugar sand____

Seed kernel__ __

( 398,( 666)

217)
446
(523,p.7?g
(79, 616)

(135)

(1?20)

i
174
175)
173)
663)

(178)
(406)

(125



Family Genus and spegies Source Reference
Tartaric Acid—Continued
i . Root__________ (226, 396
Chenopodiaceae._ _ { Beta vulgaris._____| ____ Root and leaf_ . (742
Chenopodium ambrogioides ——_...___ . - (201, p. 297
Tradescantia purpusea___ Stem sap______ (219
Commelinaceae._ {7 2zebrina (Zebrina —ee-doo_______ (219
pendula). .
ellis perennis___ _| e e (179)
Compositae._____ Helianthus tuberosus. _ _ . Tuber.________ (92, 226)
atricaria chomomilla.__ Flower_.______ (269)
ornus paniculatum Fruit.._______ (648)
Cornaceae_______ - racemosus).
. sericea_ .. _______| eeem aeodooo__ ___ (679)
Cruciferae_______ Capella bursapastorid____ 277 "T7T - (131)
Elaegnaceae__ ___ Hippophae rhamnoidbs. __ Fruit_________ (797)
laeocarpaceae___ Elaeocarpus serratus| . —==-doo_______ (807)
Vaccinium sp______ b--- Leaf__________ é 328)
Ericaceae._______ V. corymbosum_____ beee Fruit_________ 257 g
V. vitisidaea Leaf . _____. (491
- iistageq .. r=== Fruit_________ (792)
Eucommiacese._ __ Eucommia ulmoides_| ___ Leaf _________ (246)
Eup?:rbiz %zl/parissia-e — Milkgr sap._.__ g ; 74;
R s Platyphylla______|___ ___do__ ... .- 76
Eup horblaceae ==~ | Phyllanthus emblica_|___ ________°°°°" (326)
. : ioinus communis_ ] __ D777 (65)
Fagaceae________ uercus pedunculata Wood._..______ (442)
(Q. robur).
Geraniaceae______ yeranium zonale. __ _ mee oL (93)
i Bambusa sp________] --- Shoot_________ (621)
Gramineae_______ Saccharum oficinaruny,. .. Juice__________ (811)
Sorghum vulgare_ ____ e ee el (416, 786, 787
Guttiferae_______ Jarcinia gambogia___|___  Fruit rind .. 367
ydnoraceae_____ rosopanche burmeisters.. __________ . 816
Labiatae Glechoma hederacea.. | . ~T1TTTTTTTTTTC (176
"""" Orthosiphon stamineus, . . sm e (338)
Lauraceae.______ ersea gralissima Fruit pulp_____ (614, 615)
. americana).
[Astragalus ) SR -- Twig___.______ (408)
Bauhinia reticulata___|_ _ Fruit and leaf__ (678)
Cassia sp__________ | - eaf  _________ (716, 763)
C. acutij};lia ........... ——=-do________ (376)
Fruit pulp_____ (81, 590, 688,
746)
Leguminosae___.. ¢ (3; ,e}j"ﬁg. 53; !

Liliaceae_________

Tamarindus indica.__ -

Clintonia borealis_ ____ L.
Erythronium denscanis. .
{Smilacina bifolia(?)_.__]._
8. racemosa_________ ] -
Schizandra chinensis__ .
Morus indica.________ ] -
EBugenia australis_____ | -

sidium guajava____ ___ -

usa sapientum______ -
Vanilla planifolia_.____ -
Ozalis corniculata__ . _ -

512689—60—

233; 740}
(237)
(271)

(810, 658)

(326, 693)
(661
(153
(163)
(163)
(525)
(326)
(407)
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(815) ZELLNER, J.
1919. CHEMICAL COMPOSITI
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Physiol. Chem. 104: 2-10.
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ASTRAGALUS SINICUS
Abstracts in [London] Chem. Soec. Jour. 126(1):

H.

Chinese Jour.
[Abstracts in Brit. Chem. and Physiol.
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Family Genus and species Source Reference
Tartaric Acid—Continued
Adlumia cirrhosa Rooto oo (633)
) (A. fungosa).’
Papaveraceae_ __. { Chelidonium majus.| . .___ Leaf _________ (660
Fumaria officinalis.| ... _ Sap.._-______. (201, p 295)
Papaver somniferum..__._ Capsule__.____ (141
Pinaceae_ .- _____ Pinus sylvestris.._ L __ .. Pollen.._______ (363)
Piperaceae.._____ Piper nigrum. - . _L____ o _______ (620)
Polygonaceae_-_. Polygonum reynoutria.._ Stem__________ (697)
Ranunculaceae... Aconitum napellus.| ... ______________ (688)
Crataegus sp- - _.__L__.__ Fruit_________ (433)
Cydonia vulgaris._..L____ ceedoo o (119,693, 714)
Eriobotrya japonical ... ___._.do________ (368)
Fragaria sp—— . __| .. ____________ (119, 458, 714)
. Fruit.__._____ (119, 487, 489,
Prunus armeniaca_ | ... 693)
______________ (714)
P.oavium- ool oo (119)
P.cerasus- - ____L____ Fruit-______.__ (119, 458, 487,
. 488, 489, 714)
Rosacene. . L P. domestica.____|____ eedOm (4sr, 455, 439,
P. persica . ..____| e mmedoo (488, 629)
P, spinosa_.______| e e (642)
Pyrus arbutifolia. .. __._ Fruit___ (684)
P. aucuparia (Sorbus o _____ (3864, 401)
aucuparia).
P. malus (Malus sylves- {Fruit ......... (487, 489;
tris). uice .o (693
Rubus spo o o] crcm crmmedecace——— (182)
Fruit-._._____ (468)
R. idaeus_ ... ____| e jJuice . (119, 335)
Sap___________ (332)
Rubiaceae.._.___ Coffea sp- - e dem e (616)
Citrus decumana Fruit. ... _____ (439)
Rutaceae._.___._ (C. reticulata).
Cusparia trifoliata o o. oo ___ (201, ref. 1)
Santalaceae_ .. ___ Leptomeria actda__ |- ... Fruit.___._____ (691
Sapindaceae. . _ . _ S agindus SAPONATIE |- o oo (233)
gc ras lsamtla ------ B s T TS Egﬁg
assta latifolia_ - _ | mme e
Sapotaceae. - - .- Sideroxylon crassipedi- Fruit.______._ (617)
cellatum.
. gibes sp-l_ e Eggg)
. . grossularia. ____
Saxifragaceae____ E. nigrum.. - ... (119
R. rubrum_..._____ (209, 792)
Antirrhinum majus ) (765)
gigi%alis ’gra;idz: oriq- E;’ gg g
. uphrasia officinalis
Scrophulariaceae - § 714,50 eymbalaria. | (765)
Scrophularia nodosa (765)
Veronica officinalis._ (171)
(C%phomandra calycin (618)
Physalis peruviana. | (373)
‘ Solanum dulcamara . (15,776)
Solanaceae_______ $ 8. lycopersicum (Lyd| (4
persicon esculentun (7, 177, 848,
693)
\S. tuberosum_._____| —-e- Tuber_.__._._._.__ (167)
Sterculiaceae_____ Theobroma cacao_.._|._.. Berry_._____.___ - (89)
Tiliaceae_ ... ____ Tilia vulgaris_ . . __ e mmmmcdmeeeea (201, ref. 29)
Urticaceae_._____ - Parietaria officinalis .. oo _____ (283)



Family Genug and species = Source Reference

Tartaric Acid—Continued
................................. - (186)
Ampelopsis hederacea (- _____ (234)
(Parthenocissus Leaf . ________ (235)
quingyefolia). .
P«}rtlh'encvcissus quingue- Leaf . _______ (632)
olia.
Vitis 8pd oo (11)
(606)
V. hedenaceae (Partheno- (798)
cissis quinquefolia).
V. labrusea- - - ___ Mw’ééﬁ;
V. sylvesrfris ............ (698)
Vitaceae. ..._.___ { (18, 64, 216,
280, 302, 480)
Fruit_________ (14, 190, 297,
326, 487,
541, 693)
Leaf . _____ (78, 843, 627,
646
V. vinifefa_ ... ) Juice.________ (139, 214, 293,
528, 647)
88D e (874, 799, 804)
Vine__________ (215, 278)
Unripe fruit- .. (417, 496, 526)
Young shoot (479)
and leaf.
Tartronic Acid
COOH
HOH
(’JOOH
Gramineae ... ... __|_ o _______ ... (697)
Tricarballylic Acid
CH,COOH
(IJH COOH
éHgCOOH
Aceraceae__ _ ____ Acer saccharum_________ Sugar sand __ __ (898, 469)
Evaporated (891, 402)
. . juice.
Chenopodiaceae.. Beta vulgaris___________ Rootoce . (392, 705)
Juice ... _____ (395)
Root and leaf._ ( ?’42;
Gramineae_______ Hordeum vulgare._______ Whole plant. . _ (474




Reference

Family Genps and species Source
Ursolic Acid
H3C
HO —[

Apocynaceae_____ Allaman, (26)
. Ilex aq (189)
Aquifoliaceae._ . {1. latifolia f ffg)
Cornaceae_______ ornus orz'da é 6'1.9;
grctosta hylos UDQ-UTST_ - ?‘; g)
(1 89;

(189

E. medilerranea. (189

Kalmia pngustifolia_.___ ______________ (818
Ericaceae. J Leucothde keisker_____ _ _ _ Leaf _________ (667)
caceae - ... Rhodode; ndron (G o)« 39 D (25)
R. pulchrum___________ Leaf _________ (26)
R.simsti______________ ceendoo_o_____ (26)
Vacciniym macrocarpon_. Pomace. ____ .. (430)

Vimyrtdllus_ ... ____ . ______________ (189, 683

V. oxycopcos. ... _____ Fruit pulp..___ (371

: g alm‘”"ﬁ“?"—l ------------------------ ’(f &

. via offictnalis_ . _____ . _____________

Labiatae. _..____ {Thymus vulgaris . oo .. o __ (609

Myrtaceae.______ Psidium|guajava________ Leaf _________ (27
Punicaceae______ Punica granatum_._____ Peel and leaf._ _ ( 98;

Pyrolaceae...____ I;yr?la e GO R e ggz
Crataegus ozyacantha_ ... ______________ ( 59;
Eriobotrya Japonica_ ____ ______________ (26)
Prunus avium_.________ Cuticle._._____ (4381)
P serotin@ oo ___ [ ____ (251 g

Rosaceae._______ Leaf _________ 5617
Pyrus communis________ Fruit skin_____ 428)

Fruit.________ ( 250;

P. malw (Malus sylves- {Fruit skin_ ____ (275,617

. ruit cuticle. . (429)

Anthocerms INrCab@ o oo ___ (21)

Solanaceae_______ A lttoreq— . _____ o ___ (21)
A.odgersgi . ________ o ___ (21)

Verbenaceae_ ____ Verbena stricta- . ... . ______ (606)




|

Family

Ge#us and species

Source Reference

Veratric Acid

Liliaceae

(441)

]

(1) ABDERHALDEN, E.
1911. BIOCHEMICAL
(2) Acqua, C
1888. caLciuM oxal
109-121. [A
1890.] .
(3) Apam, F.
1905. REPORT . ON 1]
Apoth.-Ver. }
Centbl. (F. 5,
(49 Airan, J. W., and B4
1953. ORGANIC AcCID

LITERATURE CITED

HANDBOOK. Bd. 1. Berlin.
LATE CRYSTALS.

Ann, del R. Inst. Bot. di Roma 3:
bstract in [Lond

on] Chem. Soc. Jour. 58(2): 1182.

HE INVESTIGATION OF TAMARINDUS.
Zitschr. 43: 797-800, 821-825.
Jahrg. 9) 76(2): 1042. 1905.]
RNABAS, J.
8 AND SUGARS IN LYCOPER:!

Allg. Osterr-
[Abstract in Chem.

SICUM ESCULENTUM. Univ.

Bombay Jou

in Chem. Abs
and Dxusar,
1954. sUGARS AND

®)

Univ. Bomba|

[Abstract in

r. (Sci. No. 34, Sect.

B) 22(3): 29-31. [Abstract
ﬁ: 10132. 1954.]

GANIC ACIDS IN ADANSONIA DIGITATA (LINN.) FRUIT.
Jour. (Sci. No., No. 35, Sect. A) 22(5): 23-27.
hem. Abs. 49: 4903. 1955.]

(6) AxuTa, S., and Kopa| R

1954. UTILIZATION
COMPONENTS
Technol. (Ja
1987. 1955.]
(7) ArLBAHARY, J. M.
1907. COMPLETE AN
ESCULENTUM.
[Abstract in [
(8) ALExanprOW, W. G.,
1926. soLUTION OF
15: 279-293.
Abs. 1: 11407.
(9) Arusorp, A.

1937. SEASONAL CHANGES IN THE ORGANIC ACIDS

HYBRIDUM).

Abs. 32: 2177,

(10) Avtan, A
1904. psIipDIUM GUAY
[Abstracts in

Chem. Centbl.

(11) Arwoop,
1916. DEVELOPMENT

U.8. Dept.

1560. 1916.]

>

W. B., HARTMANN,

F STRAWBERRIES. III. DETECTION OF STRAWBERRY
Y PAPER CHROMATOGRAPHY. Jour. Fermentation
an) 32: 257-262. [Abstract in Chem. Abs. 49:

LYSIS OF THE FRUIT OF THE TOMATO, LYCOPERSICUM
[Paris] Acad. des Sci. Compt. Rend. 145: 131-133.
ndon] Chem. Soc. Jour. 92(2): 715. 1907.]

and TiMorEEV, A. S

ALCIUM OXALATE CRYSTALS IN PLANTS. Bot. Arch.

[Abgt%r?cts in Chem. Abs. 22: 2963. 1928; Biol.
1927.

OF RHUBARB (RHEUM
iochem. Jour. 31: 1820-1829. [Abstracts in Chem.
1938; Brit. Chem. Abs. 1937, AIII: 443]

VA (DJAMBOE) LEAVES. Pharm. Post. 37: 713-714.
[London] Chem. Soc. Jour. 88 (2): 192. 1905;
(F. 5, Jahrg. 9) 76(1): 265. 1905.]

B. G., Eorr, J. R., and others.

OF SUGAR AND ACID IN GRAPES DURING RIPENING.
. Bul. 335, 28 pp. [Abstract in Chem. Abs. 10:



(12) Amagr.
1903. roLE oF caLcrUM OXALATE IN PLANT ‘NUTRITION. [Paris] Aecad.
des. Sci. Compt| Rend. 136: 901-902. [Abstracts in [London]
Chem. Soc. Jour 8946 352]): 505. 1903; Chem. Centbl. (F. 5, Jahrg,
1903.

KLER, A. J,
1942. MATURITY sTUDIES WITH CALIFORNIA GRAPES, Ir. THE TITRATABLE
ACIDITY, PH, AND|ORGANIC ACID CONTENT. Amer. Soc, Hort, Sei.
Proc. 40: 313-324. [Abstract in Brit. Chem. and Physiol. Abs.
1943, AIII: 539.]
(14) AmrroR, C.
1882. sTUDIES ON GRAPES. Hoppe-Seylers Ztschr. f. Physiol. Chem. 6:
227-233. [Abstraet in [London] Chem. Soc. Jour. 44: 881. 1883.]
(15) AnpErson, B. R.
1911. A sTUDY OF THE FRIT OF THE SOLANUM DULCAMARA. Chem. News
184: ]2—3. [Abstrajct in [London] Chem. Soc. Jour. 100(2): 762.
1911.

) Soc. Jour. 88(2): 605. 1905.]
(17) AnprEws, J. C., and Viser, E. T.
1951. oxaLic AcID cONTENT OF SOME COMMON Foops. Food Res. 16:
306-312. [Abstract in Chem. Abs. 45: 9187, 1951.]
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Soc. Jour. 1952: 4065-4067. [Abstracts in Chem. Abs. 47: 2288.
1953; Brit. Abs. 195 , AIII: 732.]
(22) Arorces. :
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f. Prakt. Pharm. 6: 481-496. [Abstract in Jahresber. iiber
Fortschr. der Chem. | 857: 530.] ’
(23) ArBENZ, E. . .
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[Abstracts in [London] (;h]em. Soc. Jour. 112(2): 583. 1917;
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32: 237-248. [Abstracts in Chem. Abs. 46: 1624, 1952; Brit.
Abs. 1952, ATII: 552.] ‘

-(25) ArTmUR, H, R., and Hur, W. H.
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