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Introduction coumarate being an artifact formed during
Maize lignin contains up to 20§coumaric acid thioacidolysis was discounted by subjecting a
(1, Fig. 1) which is esterified at theposition of mixture of willow lignin (a syringyl-guaiacy! lignin

phenylpropane side-chains. Attachment atythe with no p-coumarate esters) and a modeBadther
position indicates thai-coumaric acid is esterified 5ato thioacidolysis/desulfurization. Although
intracellularly top-hydroxycinnamyl alcohol<2j; small quantities of coniferyd-coumarate@a) were
the resultingp-hydroxycinnamylbp-coumarates3) recovered, sinapyl-coumarate@b) was not,

are exported to the cell wall where they participateconfirming that sinapyp-coumarate was a

in oxidative coupling processes associated with component of maize lignin and not an artifact
lignification. This summary describes the formed by transesterification reactions. Peak areas
successful use of thioacidolysis/desulfurization  of sinapylp-coumarate@b) were eight to nine
experiments to determine whetheecoumaroylated times greater than that of conifepfcoumarate

lignins in maize are formed primarily with (6a), indicating thap-coumarate moieties were
coniferyl or sinapyp-coumarate. primarily attached to syringyl units. Since acylation

should not differentially affect the release of
Methods syringyl or guaiacyl units frorfi-ether linked
Thioacidolysis was performed on 10 mg of lignin, structures, our results strongly suggest that sinapyl
40 mg of cell walls, and 2 to 5 mg of model p-coumarate3b) was the major precursor pf
compounds. Thioethylated products were coumaroylated maize lignin.

hydrogenated with Raney nickel, trimethylsilyated,

and analyzed by GC-MS and by GC-FID. The Conclusions

synthesis of model compounds has been previousknalysis of thioacidolysis/Raney nickel products

reported (1989 and 1993 Research Summaries). has demonstrated thaicoumaric acid is esterified
primarily by syringyl units in maize lignin,

Results and Discussion providing compelling evidence that sinajpyl

Ether linkages in maize lignin were cleaved by = coumarate is the major precursormpef

thioacidolysis to release syringyl and guaiacyl uniteoumaroylated lignins in grasses. Recoverg-of

acylated withp-coumaric acid. After hydroxycinnamybp-coumarates was low.

hydrogenation with Raney nickel, GC-MS analysisModifications of the analytical procedure did not

of thioacidolysis products revealed two previously significantly improve yields. Current work in our

unidentified peaks with mass spectra consistent laboratory is focused on understanding the

with compound$a and6b, hydrogenated forms of biosynthesis, transport, and oxidative coupling

coniferyl and sinapyb-coumarate (Figs. 1 and 2). reactions op-hydroxycinnamyp-coumarates.

The identity of these peaks was confirmed by

comparing their GC retention times and mass

spectra with authentic compounds. Recoverg-of

hydroxycinnamylp-coumarates was low due to Figures on next page.

ester cleavage and incompl@ether cleavage by

thioacidolysis. Yields were not improved when

thioacidolysis was conducted under reduced

duration or temperature. Hydrogenation of

phenylpropane side chains with Pd/C prior to

thioacidolysis also did not improve the recovery of

p-coumarate esters. The possibility of singpyl

U.S. Dairy Forage Research Center, 1995 Research Summaries



OT\VQ/

p

OH

\.. Thioacidolysis
2. Raney Ni [H]

OY\/Q/
O
R i OMe
OH

Figure 1. p-Coumaric acidlj esterification by p-hydroxycinnamyl alcoha® forms p-hydroxycinnamyl p-coumarat&$ (
which are incorporated into lignin to give, among other products, two typ@etbfer structures: the hydroxycinnamyl p-
coumarate end grou and theS-ether5. Thioacidolysis cleaveg-ethers while leaving a small proportion of the p-coumarate
esters intact. After Raney nickel treatment, prod@atand6b result, providing a distinction between coniferyl p-coumarate
and sinapyl p-coumarate involvement in lignification.

LIG
o B Coupling
to monolignols

by phenol oxidases

\\ NIN
/" Transferase ? WQ/

by

OMe

OMe
OH

3

a R=H
b R=0OMe

R

LIGNIN’O

Abundance
100 S 3
1600000 g
: % 30 3
] 0 J
c22 6b
1400000 - B a0 e 6a -
i z E v 236
. = D0 3 193
i = o1 l 105 163 m | t
1200000 - . [ PR B ol PR | Y P } — L
§ 100 150 200) 250 450 500
1 o 100 3 3
1000000 | § 80 3
] T 503
b [ =
800000 - 2 403 193 208 &b 0
] — 201 173 “L 267
- E o | I
| C g T PRV TR NP O | VUYWL N O 4 l
600000 - 100 150 200 250 450 500
. Mass/Charge
b Phhalaie br
1 4-0-5m - ":'_’;
400000 . M
i 4-056 e B.Bs
1 655G a4 Bn ‘—tj B-5u
] } e g B-ls
200000 - | B.le H J, ;EBS 6a LWM
0] MJ'J T T T T T T T T T T T T T T T T T T T T T T T T 1
36 40 44 ] 48 o2 56 G0
Time
(min.)

Figure 2. GC-MS of dimers recovered after thioacidolysis of maize lignin. Dimers were trimethylsilyated prior to analysis. p-
Coumarate ester$é and6h) were observed later in the total ion chromatogram than previously identified S-G products.
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