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Anti-UV radiation properties of Gramineaelignin's
characteristic structures
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Abstract: Lignin model compounds, including tricin and Cs-Cs-linked dimers, were designed, synthesized,
and applied in sunscreen formulation with ferulic acid, p-coumaric acid, sinapic acid, respectively. The
influence of the characteristic structure of straw lignin on its ultraviolet radiation resistance were reveaed
based on the anti-UV radiation properties of the characteristic structure of three akali lignins from rice
straw, wheat straw and oats. The results showed that when 2% mass fraction of lignin model compounds or
akali lignin added to moisturizer (low power sunscreen), the moisturizer with wheat flavone added showed
the highest increase, from 1.06+0.01 (10.00£0.17) to 4.67+0.25 (38.49+1.24), regarding sun protection
index (SPF), and the one added ferulic acid came next with the SPF increased to 3.77+0.34 (34.69+1.96),
respectively, while the addition of p-coumaric acid and erucinic acid only slightly boosted the SPF of the
cream body, which revealed the effect of methoxyl on the UV shielding performance of lignin. The addition
of the three alkali lignins improved the corresponding SPF of base cream in varous degrees. Therefore, the
effectively preservation of ferulic acid and tricin during lignin separation was beneficial to improve the UV
protection effect. Meanwhile, the presence of ferulic acid and p-coumaric acid showed significant influence
on the UV radiation resistance of straw lignin.
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Fig. 1 Chemical structure (a) and *HNMR spectra (b) of
lignin model compounds
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Table 1 SPF of lignin models-based sunscreen

FE 2 Fx SPF” SPF?
Z=H 1.06+0.01 10.00£0.17
T 4.67+0.25 38.49+1.24
pCA 1.96+0.04 15.32+0.64
FA 3.77+0.34 34.69+1.96
SA 2.04+0.06 15.19+0.56
5-5A 2.47+0.03 18.47+0.85
5-5B 2.700.12 24.20+0.25

OARFRREBRY 5B HIREG; OARRRLEAY SR

LT3 o

MR 1AL, ARBTTE T AR R AR 4 s
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a —T
1.50 — pCA
50 B
——FA
—5-5A
= 1.00 - ——5-5B
K
i
R
0.50
280 320 360 400
Pt/mm

280 320 360 400

B /mm
B 2 KRFEZEHEEY (a) MKRERS (b) B UV K
otk

Fig. 2 UV absorption spectra of lignin models (a) and alkali

lignin samples (b)

Hi/&l 2b AT UL, 7E UVA (320~400 nm) #il UVB
(290~320 nm) HYIXHIFEHEIPY, 3 FhBBA TR K%
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MO RE T o BEfK B, R AR BT R 1 55 A

WeRETIMS L. A 3 FRAA i 3R A A SR S I fE
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UVB DXI[A] i BAT R r s ohie g, BN 4
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2.2.3 AR FBEA M b A AL 5 AT
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W 2,

F 2 RFELRYIN ECso
Table 2 ECs, of lignin models

FE AR ECsof(9/L)
T 0.79
PCA 157.48
FA 0.98
SA 1.05
5-5A 2.26
5-5B 0.59

M 2 TLUEH, brgsMmalae isar (SPF
HERR ) AT B B Py 4 0 A A M e B AR
DL A R R T EALE B SPF Z MIAE B E 1 52
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Table 3 SPF and ECy, of alkali lignin-based sunscreen 15% 5 7'5 7'0 6'5 6'0
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Table 4 2D HSQC NMR quantification of lignin characteristic

structure
AHXS 55 52/ %
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