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Influence of Microwave Heating on the Sability of Quercetin Gycod des

HUANGJian-lin, ZHANG Zhan- xa
(School of Chenrigtry and Chenica Engneering, Sun Yat- sen Universty, Quangzhou 510275, Ching)

Abstract : Quercetinin guava | eaves was extracted with etharol under rricrowave and refl ux heating , regpective-
ly. Quercetin yiel ds were determined by high-performance liguid chrometography. The yields of quercetin ob-

tai ned by heati ng the refl ux heati ng extracts us ng microwave i ncreased g grificantly with the increase of tenper-

atures. Kinetics curvesof mcronave extraction at 100, 110 and 120  and reflux heating extraction at 60,

70and 78  were determined, regectively. The results showed that the reaction order number of both mi-
cronave- ass sted extraction(MAE) and reflux heating extraction(RHE) was one. The activation energy of
MAE was nore than 2 times that of RHE. The average gpparent rate congtant of MAE was 125 times that of
RHE. Both the data of calculated activation energy and the results of experi ments indicated that quercetin dy-
cod des degraded under the high tenperature caused by microwave irradiation.
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1
1.1
MARS X (cem, ), 0 1200W, 200
;LC- VP ( , ) 200 mmx 4. 6 mmx 5, mCas ( )
(ACROS, ), (Merck , ), ( ), ( ,
)
1.2
1.2.1 (MAE) 0.5000¢g , 20nmL
' 600 W,
, : 2 3 , :
25 mL 3
1.2.2 (RHE) 0.5000¢ 100 L , 20 mL ,
60 70 78 . , , 2 3 ,
, 25 mL 3
1.3 HRC
10, L 0.2%(p) (
A) ( B) :0min, 70%(p) A- 30%(p) B; 8min, 40%(p) A- 60%(p)
B 1.0 - min™t : 254 nm
1.4
(mg- g7 (my (9
2 1 MAE RHE
21 Table 1 The yiddsaof guercetin obta ned usng MAE and RHE
MAE RHE
, Time Qjercetinyldd Time Quercetin_y'ldd
MAE 20—
, RHE , 78 1 3 1.48 1 0.32
e SR
5mn, 10 1.86 7 1.36
10 1.57
12 1.75
; 12 h, 15 1.74
144
2.2
, 373 383 393K
333 343 351K [12]
(1 , 2 O,
dC/dt= K(Cmx- C) " (1)
[Crx'- (Cox- O "/ (1- n) = Kt+a (nz1) (2)
IN[ Cred (Crex- ©) ] = Kt+a (n=1) (3)
Crrx , C t , K , t
, a , N
1,03 t N[ Cred (Cra- ©) ] - t ,

1, (2 t ,[Cra'- (Cox- O Y "/ (1- 1) - t n
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Fig.1 The curvesof reaction order under MAE conditions
a. 373 K; b. 383 K; c. 393 K
(3) 1 b
2
2 MAE RHE
Table 2 The goparent rate constant of MAE and RHE
MAE RHE
Tenperature T/ K Ks*' InK Tenperature T/ K Ks*' InK
373 2.13x10°° -6.15 333 2.61x10°° - 10.55
383 4.43%x10°° - 5.42 343 3.87x10°° - 10.16
393 9.40x10°° - 4.67 351 6.26x10°° - 9.68
2.3
Arrhenius , K )
K= Aexp(- E/RT) (4)
INK=InA- E/RT (5)
A , , A , ; Ea ,
e BRI ' R T (K (5 2
, InK VT ,
InK= - 10 884/ T+ 27.097 (6)
INK= - 5147/ T+4.874 (7)
5 © (M , MAE 90.49 KJ - nol ', RHE 42.79
K- ot
2.4
) MAE , , RHE
MAE RHE
, 30.06 29.90k)- nol * MAE
(1] 2 , MAE RHE 2 RHE 125
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, ) 78 20 min,
90 100 110 120 5mn;
5mn, , 90 100 110 120 ( 78 , 20 min)
3
3 ) 1 1 )
, 120 5min (78 ) 9
e 3- OH
, 18 20mn ,
94 %( 3, ,
3 (mg- g™
Table 3 The quercetin yields of different sanples obta ned usi ng microwave heating(mg - g %)
120 Terperature  Heating the RHE ol utions under microwave  Heating the guava leaves under micrownave
5mn, t/ ( ) ( )
78 0.17° 0.18""
97.2% %20 0.61 0.39
100 0.87 0.80
110 1.10 1.38
! 120 1.54 1.85

*reflux heating 20 min, **mnmicrowave heating 20 min
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