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The oral dose toxicity test and skin irritation test

of eco-friendly plasticizer using crude glycerol derived
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ABSTRACT

Objectives: The major objective of this study is the oral dose toxicity test and skin irritation test of eco-friendly plasticizer using
crude glycerol derived from the biodiesel process.

Methods: Glyceroldiacetate laurate(GDL) was synthesized from glycerol monolaurat(GML) and acetic acid. The synthesis of the
GDL plasticizer was measured with nuclear magnetic resonance spectroscop(NMR) and FT-IR(Fourier Transform Infrared
Spectrometer). To provide information on the safety of GDL, we carried out an oral dose toxicity test for GDL in Sprague-Dawley
rats. Also, we carried out a skin irritation test for GDL in New Zealand White rabbits.

Results: The oral dose toxicity test in Sprague-Dawley rats showed that GDL is a non-toxic material. The result of the skin
irritation test on New Zealand White rabbits showed that GDL is non-irritating.

Conclusions: From the results of oral dose toxicity test and skin irritation test, we concluded that the developed plasticizer showed
excellent eco-friendly property. Based on our results, we confirmed the development of an eco-friendly non-phthalate plasticizer.
Applicability for PVC toys and food and drug packaging materials was found.

Key words: polyvinylchloride(PVC), eco-friendly, plasticizer, oral dose toxicity test, skin irritation test

LM E =5 FAsk HIFgAlEola s, Hio|eA

RAFEEOl oF 10% A7} AAEtHLee et al., 2009).

HrlE2 HeE 4 e FAEY &8 SHE SYAES TS FAES 23 0 HS A
Al ANt ofyet {83 AAdor &8H 4= 9l o= Qlewn, 53] o] g2 ES Agst=d 3l
t}. Figure 194 Hol%zo] fAf, e, HF & oj A @& H]-go] QE| o] Hpo] et A4t 579
o] §A 741 AEREEH 253 75 437 S9E BAVS oFSHAIZ]AL Qe (Kim et al., 2002), 2|
Y HREA7|H ol et o] AgAgEm Al o= Hpoletd FAMERHEE IgHe 2HAE
_‘ELE]Q} ngﬂ FAE AX T AGAb BA AS G = A E(Glycerol derivatives)o] I1E7}71=x] SR 2
9} T3 g T & vloleUgAS AFgdaz o Ag A7t ol o]Folxal UthKim et al,
ARggtc) dubz o2 wZE] A& (Crude glycerol)©] 2002; Jun et al., 2008). 2EAE S=A AL L &

o} e moleri o] AR WAISHE Hab SRk wmet grwo] weh hakRt REA| A

*Corresponding author: Jinhwan Kim,, Tel: 031-290-7301, E-mail: jhkim@skku.edu

2066 Seobo-ro, Jangan-gu, Suwon-si, Gyeonggi-do

Received: August 30, 2015, Revised: September 9, 2015, Accepted: September 20, 2015

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial

License(http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in
any medium, provided the original work is properly cited.

322



Z9PE 54515 Y(Building block), FYF Ex A
HEEEC]: Aok, HLR), E9H AR S

o] 8% 31 Qlti(Yang et al.,, 2008).
gh-g-Hokel 7k (Plasticizer)= A} 4F&o &

i —T_*_‘—XH’SPOH FA=Lln SR EA R B o= P R =ty

71 B =stERA LEAF EEo
7HRE MAst L A S HEHA
A S AHe ZxE HZIM(Yoo & Ryu,
2007), 7kA 0] AFstaL 7]5o] S5k A ute]
A FHASH AHE-E= JE5A1Q1 PVCO 7t
A2 Ag=ar 3ok

PVC= A, 71974 & o] 7H] o= tefst
Al AH-E AL 9] 1 (Yoon etal., 2005), G- A4] 2 Hojst
7] 98l g8 AFg-E3 1= DEHP(Bis(2-ethylhexyl)
phthalate) 2] Tekglo| FtaAl7l AHo| FATE
mo Al Aol W ety S4EYE BREwA
= EA7) oF71E 3l QltiHeudorf et al., 2007; Sampson,
2011).

0
H,C—0—C—R,
0

Hc—o—clzl—R2 + 3CHOH —H,

I

H2C—0—C—Rs

Triglyceride Methanol

0
I

Ry——C——0——CH,

o)
I

Rz_c _O_CH3

Hzc —0H

HC ——0OH +

o)
H.C—OH Ry=——C——0—CH;,
Glycerol Fatty Acid Methyl Ester

(FAME, biodiesel)

Figure 1. The reaction formula of biodiesel
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Figure 2. NMR spectra of glycerol monolaurate
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Figure 3. NMR spectra of glyceroldiacetate laurate
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Figure 4. IR spectra of glyceroldiacetate laurate
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Table 1. Score table of dose toxicity

Division limited concentration(%)

dose toxicity:

grade 1-3 0.1
grade 4 1
skin irritation 1

Table 2. Score table of skin irritation

Ist Skin irritation index Division
0.0~0.5 Non-irritating
0.6~2.0 Mild irritation
2.1~5.0 Medium Irritation
5.1~8.0 Strong irritation
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