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Microwave-assisted Saponification for the Preparation of Aleuritic Acid from Lac Resin

LIU Shi-ping*?, ZHANG Hong!*, ZHOU Mei-cun?, ZHENG Hua', LI Kai®?
(1. Research Institute of Resources Insects, Chinese Academy of Forestry, Kunming 650224, China;
2. Faculty of Chemical Engineering, Kunming University of Science and Technology, Kunming 650224, China)

Abstract: In order to prepare aleuritic acid, lac resin was saponified under microwave assistance, followed by salting out and
crystallization. The effects of three major process conditions including microwave power, NaOH concentration and microwave
treatment time on aleuritic acid yield were explored by one-factor-at-a-time experiments. Further, the three conditions were
optimized by response surface methodology. The optimal saponification conditions were microwave treatment power of 200
W, NaOH concentration of 25.8% and microwave treatment time of 31 min. Under the optimal saponification conditions, the
highest yield of aleuritic acid was achieved to be 21.90%. The aleuritic acid obtained was characterized by infrared spectroscopy,
X-ray diffraction, differential scanning calorimetry and scanning electron microscope (SEM) as even crystals with high purity.
In summary, microwave-assisted saponification can provide a simple, time-saving and high-yield method for the preparation of
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aleuritic acid.
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Fig.1 Effect of microwave power on aleuritic acid yield
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Fig.2 Effect of NaOH concentration and aleuritic acid yield
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Fig.3 Effect of microwave treatment time on aleuritic acid yield
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Table 2 Experimental design and corresponding results for response
surface analysis in terms of coded values
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Table 3 Variance analysis for the fitted regression equation
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Fig.5 Chemical structure of aleuritic acid

Hi&l 5 AIAN, SEIRMR & — S 2 AL IR «
lgg _‘\\._ N A P ,-’lli‘ll

i 1\ 2RAT I |J'[‘r'l

fl/ 80 - \ A NS 1 |.n|| it

%) 60 - I H

35IOO 3000 25IOO 20IOO 15IOO 10IOO 5(I')0
W lemt
El6 AIHE M ERRRai L

Fig.6 IR spectrum of aleuritic acid

MK 6 W LA H, 3306cm .t AbG —ANsevis,
OH ({45 R 5 g ; 2935cm™ Fil 2848cm AbAT P MR I
) — CH. — (AR5 R B 5 1l ;. 1725¢m 4kl — COOH
4R aNIE, 1467cm™ 1 1367cm™ 4b K — CH. — (KB =X,
PR FIM AT S 1403em™ hiRIE — OH 2B 4R
1128cmt #1 1087cm A BERI i) 721em? ) — CH: —
RS, M LR IEECH AE 4 AN DL DS, LA
G, ZIKEJ%?{%M%E’J%WHEQ“ ity X4, HG s
HEnel Rk AR ISR B 1 g it — 3

232 CEIRHIREM XRD 1% &

KRIHAER 5 XRD P 48 Jlo Al W o v 1% Pl DL 7,
F 58 e A B A — b 1 €8 BOURE R A AR, i ARl A
XRD AT A A R o B 7 o ode L U P A AR S AR
b5 IS IR R R 1 XRD I, Rl =2 52 #la
FER w0 = i XRD drfegk, s RN ERIKR
MR br it XRD brifisk, K7 chrih. Mmmwmﬁ
WARERE, S D EARMELM S R, XY
FEY MR, HmR D, difEe, Hh
2 0=8.379° .

70
60 1"
50
40
30
20
10
0 —

CPS(X 10°)

3|0 4|0 5|0

201(°)

LRSI SRR . 2. 58 I A MR AR HERE i
B 7 R XRD i E 47
Fig.7 XRD pattern of aleuritic acid
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Fig.8 Differential scanning calorimetric curve of aleuritic acid
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