University of the Pacific

Scholarly Commons

University of the Pacific Theses and

Dissertations Graduate School

1956

Tannin content of English walnuts : thesis ...

Joseph G. Natoli
University of the Pacific

Follow this and additional works at: https://scholarlycommons.pacific.edu/uop_etds

b Part of the Agriculture Commons, Chemistry Commons, and the Plant Sciences Commons

Recommended Citation
Natoli, Joseph G.. (1956). Tannin content of English walnuts : thesis .... University of the Pacific, Thesis.
https://scholarlycommons.pacific.edu/uop_etds/347

This Thesis is brought to you for free and open access by the Graduate School at Scholarly Commons. It has been
accepted for inclusion in University of the Pacific Theses and Dissertations by an authorized administrator of
Scholarly Commons. For more information, please contact mgibney@pacific.edu.


https://scholarlycommons.pacific.edu/
https://scholarlycommons.pacific.edu/uop_etds
https://scholarlycommons.pacific.edu/uop_etds
https://scholarlycommons.pacific.edu/graduate-school
https://scholarlycommons.pacific.edu/uop_etds?utm_source=scholarlycommons.pacific.edu%2Fuop_etds%2F347&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1076?utm_source=scholarlycommons.pacific.edu%2Fuop_etds%2F347&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/131?utm_source=scholarlycommons.pacific.edu%2Fuop_etds%2F347&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/102?utm_source=scholarlycommons.pacific.edu%2Fuop_etds%2F347&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarlycommons.pacific.edu/uop_etds/347?utm_source=scholarlycommons.pacific.edu%2Fuop_etds%2F347&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:mgibney@pacific.edu

TARNIN CONTRNT OF
EHGLYE WALSUTS

Thepla
Prosented o
the Feoulty of the Dapartment of Chemistyy
Gollege of the Pasifie

In Partiel Fulfillmond
of the Hegqulrements for the Degres
Kastey of Solenge

by
Joueph G« Hatoll
June 1956



TABLE OF CONTRNTS

Oocurrence and Charscteristios of Tanning

Gharacteristios of the Waliut Tree » « o ¢ + . .

*

-
.‘_

».

M&ly&iﬂ %r@ﬁﬁﬁi&l’& T I T T S T T Y

BUNEEY o & 5 5 8 % 2 ¢ ¥ & & 6 B % & ¥ ¢

%

Eﬁ:ﬁi:i?@’gmiyhy T F 8§ e & R v F e s v v s T e e

PAGE




LIEY OF TaBLEn

TaBLE - o h Paon
¥. Distribution of golids and PTennine, -

| | 'Egmmamm by Moddfled Soxlet spparatuge o 20
IT. Dlstribution of Holldg and Tenwing,

|  Extraotien by Loaohing s « » s+ 0 s 0 v w11




INTROUCTION
Present methods for the production of leather from
animal hides still depend for the méat part on the use of
_ patural tannin extraots. During the year, 1952, the amount
of natural tannin @xtrasts ugod by the leather industyy
was ﬁéﬁ,&ﬁﬁ,&l% pounds as vomparsd to 35,793,000 pounds of
pynthetic tanning materialss It is not a8 yob possible to

produss aya%haﬁia maberiale ap scononioally as the natural
sxtracte; the result being that thewxe is still a very grest
demand for natural tannin extraets. The need for finding
new domestic sources of tanning 1s appavent when the am@uatg
of domestio and imported extrects ave compareds During the
y@riaa x9§0~19§9, onLy ?h&;??%;ﬁéé pounds of natural banuin
sxtracts were produced domemtioally as sompared to
10579 244,280 pounds of ta&niﬁ pxbracts which were im@@r%mﬁ.

Tanning ave known to osouy in various parts of plante
and they axe alee known to ogeur in the mejorlty of the
members of %he plant kingdoms

The purpose of this reseavch is to inv&atiyaﬁ& the
'fa&aﬁbility~af u%iliming parte of bthe walsut tree as a



THE OCOURRENCE AUD PROPERTIES OF TANNING

Ogourrence of tannines Tanning are complex organie
sompounds found aaﬁuraliy‘1mzvary&ﬁ@_aagxaa:%n the major~
ity»ﬁf the mﬁmb@rs»af the pluat kingdome Phe tanning found
in plants vary ln composition asdording to the speoles of
piamt'fwﬁm whioh 1% 15 extracsted.

V&E’lmu& “theories have ﬁ?@&& set forth O wooount X’QI’
thﬁ prosence of taonine in plants. ascording to one fha@my.
tapning sre thought to be the end produst of meitabollsm
sinee they often oocur im the dead portions of the plant.
Anéth@r‘tﬁﬁmry hﬂlﬂs that tanninﬁ are p&amt'antiaaptiea be~
Sanse thaf ogour in p@rti@ﬂw nf plantg vhioh have ‘been
a%ﬁagkﬁﬁ by ingects. As yob thers is lnsuillolent aviﬁauaa
to aabﬂ%am%i&tﬁ elther theory. _

With only one exception, the corn weevil tunuing ure
found only in the plant kingdon.

'1'9"rﬁi”ﬁ. Tanning are

m&%m

ahar&aﬁarixa& by pwapart&ax wh&eu Yary aceording ﬁa the

?1&ut 1m-wkiah they odeurs In gaawral they have the fallaww
ing gra@@rtias in oommon!
1+ They arve anoyphous anﬁ very peldom oryastalline.
2 %ﬁ@y are weak acldas
3+ They have an astringent tagtes
'&, ‘mngt.ta&niné»yréﬁuea @raglgiﬁatgﬁ with 4likaloids,

however, there are exeeptlons as in the oase of



gallotannin whioh hus no effeet on adonitine,
berbverine, belalne and other alkaiaida. it
Se v@héy pregipitate gelatin from golution. 1 -
, ﬁ.' §h¢f arae soluble iﬁ.w&tax and in &1&6&@1 but they ?fj——jf
are insoluble in ether or benzene. | -
T "Thsy are &ua&ap%ihia o farmﬁntaﬁian laaéing 0
ﬁh@ formation of aclds an& BUZDBYD

g @h&y sontain phenoile graaya»
P %h&y form precipltutes with lead acetate und
‘»@atasgium dlohkromatee
10. They glve colow ronctiong with ivon salts.

The éiffaraaﬁa'in composition of twanins can be seen
from %h@ fg¢ﬁ_thaﬁ %h@i?'waﬁér solutions vary in eoloy
ranglng fwém gtﬁaw yellow to reds

- Various alaasifi@atﬁangvfér tannins have been proposed,
two of éhiah ave ﬁﬁ?@ﬁiﬁily’ﬂﬁtﬁw@?ﬁhyi Perkin divided the

'%annin& into ﬂhra@ groupst
- 1+ Those which contain ﬁ&pﬁi&&ﬁ«
B« Those vhlch are derived from ellsgie acids

,, 3. Those wiiah yield phlobaphenes | %
?ﬂéﬁﬁ%ﬂ%aﬁ@ él&ﬁ&ifﬁ&& tﬁavﬁanaim& into two groupps | . §

s Those which cun be hydrolyzed by aolds and anxymaéa é
Thie group consists of groups L and 2 of Yerkin's olassiflca-
tioms | | |

2+ Those whieh sannot be hydrolyzed by aeids and GHEYNOS.
This g&auy i8 the same ag the phlobaphene yleldlng tannins.



Nierensteln, one of the foremost authorities on the
pubject of tanning, prefers the Freudenberg olassifioa~
tion %o which he has added a $hird group, the unclassified
tanning.




CHARACTERISTICS OF THE WALNUT TRER

The walnut tree belongs to the Jenus Juglsns which ie
o member of the Family Juglandicae. The Kuglish oy Persien
walaut tree, Juglans regla, 1s the subjeot of this research. R

It is grﬁﬁn gommereially in Californla and the southern

states fﬁr the nuts which 1t producess Through the years

e s B oo e g
1% 8

i P TS

b=

he woot 01 walnut Y ged Tor making
veneer in the manufacture of furniture.

Qﬁiginagly the ﬁﬁ@liﬂh walnut was lmported rrmmltha
ﬁurageau'éanﬁ&naﬂ% sinoe 1ts frult ile more desirable than
the frult of Juglans nigra, the Black walnut, and Juglons
Callioraica, the Uallfornia walnut, both of which ave

natlve to the Horth imerican Contlunent. The procedure used

by Galifornle waluut growers is to graft Engllsh walnub

stock on yoot stook of the Black walnubt or of the Galifornia

Cwalnut.

?he:maﬁaria&s for this regearch were gathered from a
%ra# @ﬁ@@iﬂ@ in %@&@mta; Galifornia. They were collested
from a tree approximately twenty years of age during the
month of September, whieh is the walnut harvesting time.

The bark of the Engllish walnut tree varies in coloy
from grey for old bark to wedium brown for the bark of new
growths The leaves are green color ahanging‘%@ brown dur-
ing the sutumn of the year. The husks ave zreen in volor
during the spring of the year but the color shanges %o &
dark brown by the time the walnubs are ready for harvest.
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Only one roport was found izi:z the liwmtum ag to the
tannln gontent of walnut treess A Buropean author reports

. the tannin content of walnut leaves ae belng 9 to 1179,




ANALYSY $ PROCRDURE

| %he busks of ripaﬁa& walnwﬁa, g?ean leavos, brown
leavesn, tha bark of old grewth, the bark of new gv@wsh
and the bark of desd waaa:wara calleataé during ﬁha\manth_
of ﬁqyiamhar aﬁﬁ.wéw@ ﬁll@w&a o air dry for a period éf
five dayss * The ﬁamyiﬁa were than gr?ﬁnﬁ until they could

pags anw&ﬁ B nwmw;y “iesn Borea — | :
mxtwautiun was oarried mu y two methode. The firat
mﬁthﬁa sonslsved of a modified ﬁaxzaﬁ un&ﬁ ag ghown im the
diagxam (?iguﬁa 1)» The unit was assembled from e 250 mi |
pyrex disbtilllng flask $o whleh a wider neck was attached
80 that the meck could aaﬁémmcﬁaﬁa an extraotion thimble
(25 i 100 malys 4 glase tube was hau% as indicated in the
diagram and was attashed near the base of the flagk, the
purpose being to be able to utilize nltrogen ges to olreulate
the axtraetiéﬁ\aalvant thﬁ&&gh‘ﬁhﬁ axﬁr&e%ign thimbles Theé
solvent used was d4lstilled water maintalned ab a temperature
v@ﬂ 809, A 250 ml portion of Alptilled water wase plaged in
the flask which was pluaced in a wﬁt&r bath maintained at
80, A ten gram sample of the material to be extrasted was
placed in the thimble and Yhe waber was eiwaaléxﬁa through
it by adjusting the pressuve of the nitrogen. The extras~
tion was allowed to procesd fﬁy fi?ﬂ hours after whieh the
extracted material was transferred te a 1000 ml volumetyie
flasks A #aaﬁnﬁ 35& nl portion of wabter was plaeced in the
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extraction unit and. the extraction of the sample was oon-
tlaued foy &ﬁ'aﬁﬁiti&ﬂﬁl %hr@a.hmax&, mﬁ@ oxXtract was
ammbiﬁaﬁ with the first ﬁ%ﬁr&at and. the t@m@@r&ture of the R
a@mbiﬁ&ﬁ &atr&a%& Was allowed to come o room bemporature. i
The va;um@ of the extracie was brau@ht to mark by the
sddition of waters

The second method of extraction gonsisted of leaching f

lﬁ;gwamﬁ;gfvth& material to be extracted with 250 wl of
water in.an %giaﬁmﬁyaxarlask yi&ae&.ia;a-waﬁax_baﬁk madn~
| %gim@ﬁ,&%f&@?@, & mechanloal ﬁﬁﬁkvaé'wagamaaa,%a.k@@y.@he
mixture agltabtod. 'ﬁha.axkxaétiau'was carried on for five
h&ﬁﬁ% afﬁ@?~ﬂkieh thﬁ watar-aﬁtraat’waa-ﬁé@&nﬁaa iﬂﬁ@ &
1000 miiv@xumétrig'flamk-&nﬁ &,ﬂﬁgﬁné;QEQ ml portion of
Wﬂﬁar_wag;&ﬁéﬁﬁ %aa%ha wﬁai&ue¢ Tﬁ@vaﬁtrasﬁian wag oon-
'ﬁinu@a’rar %ﬁﬁ&@ hﬁuﬁﬁﬁ_vwhépﬂﬁﬁﬂﬁﬂ aﬁﬁr&aﬁ @aa:eﬂmhiuaa, o
with the firet and sllowed to come %o room temperatuves
The voluue wae brought to mark by the addition of water,

ANALYSIS

| gggg; Bolidg: 4 100 ml yarti@n of the analysis salu~
tion was pip@ttﬁ& int@ an american Leathey Gh@migt |
ﬁ&aaeiﬁtian,ﬁarﬁd dish and avayarataé 1o ﬁrynasa on a hﬂﬁ |
plate maintained at 999¢. Thé @V@pﬂraﬁi@n and dryiﬁg was | ‘
garried out over a @&&&@é of éixgﬁén hours. @h@~&1ﬂh was
 welghed. The persentage af.tstal solid was ﬁ@téﬁm&ﬁéd £rom
the formula | | | B |
‘ X100 = % Total Solids




&

Totel soluble solldst Two grams of kaolin were added
to0 n 225 ml portion of analysis solution am&ia@irra& until
ﬁh&reughlyimixaaa The mixbure wés fiihwwad'ﬁnrough:a'aé~5 -
om pleated £ilter paper so placed in a funnel o that the ; : f\ﬁ
‘top edge of the filter ya@@f was 1 om below the rim of the o
funnel. After 40 mi had passed thr@a@h; the flltrate waé
returned to the funnel. This procedure was éaa%inned fd&

one hours After an houy any 1lguid remaining in‘ﬁhé fg@a@i
wag romoved by siphoning, cave b@iﬁg b&kan 80 s aet to
disturd the layer af‘kaal&ng A& 225 mz p&rﬁimn»@r aaalysis |
solution wae poured inte the fuanel. After 40 ml had pa&éad |
through, the next 125 nl were eollscted. 4 100 ml,partian

of this riitwaﬁﬁﬁ'waﬁ pipetted lnto a tared ﬁiah,'aVapaégk@ﬁ,r

dried, and welghed. The gara@mﬁéga of soluble ﬁﬁl&ﬁﬁ waR

determined by the formulal |
[ 1o & 100 Z % Soluble golids

% Total solids less % soluble solids = % Inecluble Holids

Nom baunin gontent: A 13«5 gram porvion (equivalent
o+ 12.5'g ab&aluﬁaly dry hide y@w&gr} wap Aigested with
135 gﬁ&mé of water for .30 minutes after which 13.5 ml of
10% ohrome &1um_3aluﬁiﬁa‘wéra_a&a@ﬁs The mizture wae agitat-
ed Tor two hours and allowed %o stand overnights The mixture

wes filtered through chsese oloth and squeszed until 1%
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sontained 734 waters @hé'wut'hiaégpawﬂewwasfﬁigagte& with
180 nl of water fox lﬁ_ﬁinuﬁaﬂ, £1ltered and squeezed, and
repested three additionsl blmes. To ﬁhwvwﬁt'hiaﬁ powder
200 wml of analysis sclution were added and the mixture was
shaken for 10 minutes. Tt was then filtered through oheese
oloth and the hide powder was squeszed lightly, The de-
tanned solution was tremted with 2 grans of kuolin apd

filvered as in the "Soluble Solid", Prooeduret One hundred
mi of 31@&? ﬁ&t&ﬁnﬁﬁ filtrate wera plpetted into a tared
ﬂish; avaporated, dried and w@ﬂghﬁa.‘ The parea&ﬁag@ of
non tannin was determined from the: fgxmala: |

"f di ugkmglx 10 X 1@0

Hormully the auwounts of non reduoing and redusing
pugare would be determined. However, due to the low tannin
contents found, the sugar determinations were not sarvied

outs

4 Nom tmanin
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T DISTHRIBUTION OF SOLIDS AND TAWNING i p—
RETRACTION BY MODIFIED SOXLET AFFARATUS o

_ Green

o

Brown

gk

4 Total Solids 21453  9.b1  5.10 848 5.15 3e8d

% Soluble o
Solide  A9.40 9405 hebB 6,96 4e60 3411

% Insoluble | o :
Hollds 2413 39 B2 1452 455 W72

% Non Tanuin - 13404 518 2451 351 3438 1064

|
i




% Soluble |
- Bollds 30.23

% Insoluble

L Total Solids 32454

selids 2.3

% Non Turmin 21493

% Taonin G50

i1

8 K.

Tl

5436

2410
308
2ol

10,35 9434 g.92

GoBh 7461

Al*ﬁl '1¢?3
'ﬁé@l 3#%?
3¢83  Lelh

2487
heh3

168




 BUMMARY
The English walnu%'tréa 16 grown extensively in various
paris éf G&liforaia for its frult. The purpose of this
research wag to investigate the possibility of uaing‘p&r%é,
of the walnub tree as a sourse of tannin. |
To be commercially valﬁable; a Batural material must

sondaln at least 1034 tannin. The results as tabulated in

Tables I and I1, indloate that none of the materialsg in-
veptigated approach this value to any slgnificant extent.
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