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[ Abstract | Objective; To discuss effects of different processing methods on in wvitro antioxidant activity
and inhibiting capacity for tyrosinase of Bombyx Batryticatus extracts. Method: By contrast with raw Bombyx
Batryticatus, in witro antioxidant capacity differences of methanol extracts of different Bombyx Batryticatus
processed products were investigated by taking DPPH radicals, hydroxyl radicals, trivalent iron ions reducing
ability and mouse liver microsomal lipid peroxidation as indicators; Inhibiting capacity differences of extracts of
different Bombyx Batryticatus processed products for tyrosinase were investigated with L-Dopa as substrate; HPLC
was adopted to match and determine ascription of new compositions in Bombyx Batryticatus steamed with licorice-
juice. Result;: When the crude drug concentration in the range of 2-30 g -L~', DPPH removal rate of steamed

Bombyx Batryticatus extract was most minimum but other ones were basically the same; On the crude drug
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concentration of 20 g -L. "', clearance rates for hydroxyl radical (+OH) of each processed products were maximum

of their owns, removing abilities were presented as raw products > licorice-juice steamed products > microwave
processed products > bran fried products > steamed products; In the concentration range of 8-80 g L', total
reducing abilities of different products were presented as licorice-juice steamed products > microwave processed
products > raw products > steamed products > bran fried products; On the concentration of 80 g -L. "', inhibition of
all processed products to mice liver microsomal lipid peroxidation were up to maximum of their owns with order of
raw products > licorice-juice steamed products > microwave processed products > bran fried products > steamed
products; On the concentration of 20 g -L ™" inhibition rates of all processed products for tyrosinase were up to
maximum of their owns with subsequence as licorice-juice steamed products > raw products > steamed products >
bran fried products > microwave processed products. By comparing with raw products and other processed
products, HPLC profiles showed that methanol extracts of licorice-juice steamed products possess new compounds
of liquiritin apioside, liquiritin, ammonium glycyrrhetate and other antioxidant components. Conclusion: In vitro
antioxidant activity and inhibition for tyrosinase of Bombyx Batryticatus were weakened after being heated. Overall

antioxidant activity of licorice-juice steamed Bombyx Batryticatus was not less than raw products on account of active

materials in licorice-juice played a key role in the consideration.

[ Key words ]

Bombyx Batryticatus; processing technology; in witro antioxidant activity; inhibiting

capacity for tyrosinase; diphenyl-generation bitterness acyl radical; hydroxyl radical

fi e X4 AR T, (fiof AR B 22 ) o L3 O o
ah, B SR = K RES, A N e a, AR
N3 H BRI RAR 259, B BOTT K i 2 145 5
i, 32 B T T bR BT 5T 3R B R G
(Tyr) Bz IRk B & U0 G Bl , TR P 5 MR 8 R
B U AR G AT Ty 35 J7 BV AT A B 2 A
BRI A 5T & B T0% 2T B 0 B B 1 4R A
B RO X i 2 T A ) 400 o A P i, X el A A
B IS B IR R BT AE . Koo 45 fF 9t 26 W { A
e B X ] B T R ECO B AT W AR B9 B IR AR T BiE
W B TE By B R OO MR SR AR 8 R BRI T B S5
20N A B A AL ) 2 1 2o 4 ) A 5T S A A
PR Tl 4 v R AR T I AL T T g, 0 A R
L8 I 240 M B BE R AR T, e A s Y R A B A
WPk A AR BT & IR = U e 4R O PR
AT P55 Ab 5 i H Al 52 HORR A7 2 B A B R 9 BT
AL P A P B WO 0 I P e o R AR OR
G i B KRR 2 P 25 3 BH BT A 3l 5 i
P K T Ak I o 1K B 5 SR T i R e ) g
W 5 36 B U 28 ( MET) 5158 1) 3l 9 380 A [ it
SPIR /N A ELAT B AT 0 I PR R Al O
SN A B R B SR 22 o0 B i [ 2B T
52 AR I 2 3 NS M IR R, AL 2R e A
1713 52 A2 1A AT A TR IR 2 52 A F 2 T Bl A )i T
i AU B IS 9 R W DAL A R L A I i 4
A B SE T AT [l 1495 1, B2 i 200 i 1) ) e

- 18 -

i, PR GO TR B T R B
PRI Py S5 B Dl 20 KM R Joi 240 M 1 i o 4 A
BN, DA P e ) 240 i S ) i, A B0 R I L A7
A7 A AT IR T

i #ix A 24 I 22 5% AR A ity | J 3 7 ik LR O
F BEAN B A WS ) T H R R R
S Ak A (E A ) T A R T
S CHE X T 2 TR T 41 ) 8 7 %0 R i o R DL AT . AR
6 X468 e A ) ) I AT SCHEAT TR R BRERAD S i
BT 2R A BB R o SCRRARGE H R R g 280
TR AL A 5 B R PR
T AR O R3S 280 B D ) AR S e T
B 2 A O LA A i D X TR 2 A% o
ooty 312 JUAD) 0T T 2 R A 400 1) E 7 19 22 S5 DL RN
DREEIE B i & (DPPH - ) B H H 2 = 8k & T i
JELIA 28 K/ BT BORE 1A B ot o 4 Ak o 38 A, 5 56 4%
SR T i P P MR 37 AR A T SR A BB D Y 22 57, 4R
P 1 ot ok 7 o £ i T S 5% 5 410 e 6 T 19 P AL

ilEr e
1 ##

1100 Z 471 15 250 W AH £ 3% A2 ( AT3300 54 [ ) kF
WA, 56 22 $E AR 24 7)), Multiskan MK3 Y fiff 75 {2
(£ EFE2 CAT]) ,U3010 48 4R -A] L4866 B
(HAH 57) , FSH-2 A ] i 15 8 i 3h 5 K 4% (1195
HERFEZREARAA) .

TORARE R R g S (DPPH - ) 7 K S R



AT, 45 o AN TR) A 6 i o B8 i {AC A0 40 1 T 4t o i 2 2 410 7 BE 7 #) 5% i

il ( Tyr) \L-Z B ( L-Doba) . ff& M i ( Folin-Phenol ) iz
WX T 1ot AR YR 2w RUEOK R R
PR 2-m A0 2 L 2 R (TBA) B0 F K H 5 R
WAL AT R RO IR (X A b R 2
it K6 WF 98 B, 4L 45 43 5] S 20120822, 20130409 ) ,
feit A (W 5T JCHR A7 46 3 25 61 T 37, 22 R B b 24 2
EHW EREFPAREE NREHR LR &
Bombyx mori Linnaeus 4 ~5 %% (9 4 d 5L (18 & M
BOER) TR ) K R Ak a5 1 S o pr 4l

2 FEEER

2.1 fEEAHLH] A A

2.1.1 JEz&MERE WBUEE 100 g, W KETE 2 K,
T A ZE R TR AT B Lz B O D A
Z& 1 h U &8 T o T RAE T 55 CE T, BIA .
2.1.2 FMpEAE S 2010 4R R [ 25 ) [
5 IUD kb K k0 i 2 2 AR, ZE AN Bk B B %)
R ES | Bt R 5 B A, 3 8 8, b 2 T A R
G, O O 25 Bk B, i, B 100 g i 2 FH 22 Bk
10 g,

2.1.3 PdeamlfE s IE A 100 g, 5 K 18 Uk 2
UC, i 1 b OB o #, T 1500 WA
IR0 s, ik e I I B O e
2.1.4 HEEHESE BUHRKA 6 g, 0 10
P i K B0 3 UG, B h R, A R B TR, Wk 4
£ 60 mL, 3 HF T, BUE A 100 g, EKIETE 2 &K,
T R A S B ot 5 AN S NG 3 A A 240
PLZE g B S in i i, 28 1 h B B T BT 4
i T 55 CHE+.

2.2 A VA TR R A

2.2.1 PUAALTEPESRIRY) o3 0 IBCAE A A 3 AR
mi GRAD i CH R A W CH 28 ah L B0 ) A
iR, AR A 40 F U . O B PRI KR A0 R
4.0 g, fim 10 £ KA P $ H 2 Y, &k 1 b,
iU, GO IE R R W) — 28 R L, K T 45T BB, Bk
B PR R 2 A E 50 mL B, -4 CHA
JBC, B A, A U AT W o 0,45 pm AL
B

2.2.2 BEGTREEID R A A 0 AL R AR
4.0 g,fin 10 f%5 4 75% LBERNR AR 2 W, K 1 h,
iUk, A I IR, DU R & T 2 O EERR , e ER AR T
2.3 RCHTHR A 5 R E

2.3. 1 EEEARAEIMLRL R RN TR
M W (0.764 g-L7')0.1,0.2,0.3,0.4,0.5,
0.6,0.8,1.0 mL, 535l & F 10 mL &, A 50%

LPEEEREZE 425, HE 10 min, L)L 50% £ BEH
2SI, F 360 nm b I E OB (A), LS T X
O T VR0 O o R 8 R R A, A S AR AR A5 Tl U
FEh A =29.067C (r = 0.999 5), £ 1 i [
0.007 64 ~0.076 4 g-L°",

2.3.2 FERNVGE 4 BIRE B R 2. 2.1 THT £ K
W 0.5 mL, & A 50% Z, [ 4.5 mL, $£4], # &
10 min, Ll 50% £, FE0 2 8, F 360 nm 40 5E A, it
FARBUR (5 B 78S B A H 2R S R
di ) R TR T A 4 54 il 0. 813% ,0.556%
0.567% ,0.709% ,0. 632% , < WA {8 7 40 i J B 75 i
TSI,

2.4 R R

2.4.1 BMpbRdEMALH K E RBUEMER T
fiks F B P 4% Wi (0.632 g+ L.7')0.1,0.2,0.3,0.4,
0.5,0.6,0.8,1.0 mL, 4% T 2 mL & @ &,
KB R B2 R85 15 RGN IREE I % )
AW 0.5 mL, % AR AR X 1.0 mL Al
0.4 mol-L ™ "BRERENIAT 5.0 mL, T 40 °C /K 14k
PRAF 30 min, B, #EOGORAE 1.0 h, 76 760 nm 2k
SE AL VLTI R BE Ry A A b, A R AR AR A5 R0 D
FE Y =7.1053X +0.055 7(r=0.999 2) , £ i Fl
0.015 56 ~0.249 2 g-L°",

2.4.2 FESDUE KSR 2.2.1 g% 4R UK
1.0 mL, ¥ 2. 4.1 WU R )5 vk A, 25 R R b B
T H2 BSR4 8 3.596,2. 995 ,3.436,3. 989 ,3. 121
mg-g ', BRH A AN, Hofb o S o R A
TR

2.5 {EA&ERY X DPPH #§BRR AWM E " K%
EE2.2.1 T FHEEGK 0.1,0.5,1,1.5 mL, A5 E
T4 mL g8 T EAAZE 2 3.9 mL, KMAL,
1- 2R 2= A 3 K HF 09 & B2 % ) ( DPPH W)
0. 1 mL, fii B 5 R 28 A= 24 o ek vk AR Oy 2,10,20,
30 g - L', IR A MR B R R, A I R OE RV
30 min, {5EAM 0 KOG EETEF 517 nm &b a2 W'
(A) THEIERR R SR A 1,

DPPH- 5[ % = [1 - (A, -A,)/A4,] x100%

AP Ay Sk R iR BO B DPPH - % 1 WO
JE,A, RIS BOR BT DPPH - W 1 WG A, R
PEBORAE 517 nm ZbRY WG E . BB 1 AT 4R
WO R R IBE 5L 5 Hy B ( DPPH - ) Y1 % 2% Fifi
S T R TR T A A R S K R e T R R AR I
B A O S H 2R S R ER D X DPPH - 1 5 BR
REEAR — 0, 2 R N 10 g- LB, 3 BRI

. ]9 .



520 5 3 )
2014 4£2 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol.20,No. 3
Feb. ,2014

JF R4 (95.25% ) > A G B4 (94.70% ) >
HRE A& (94.51% ) > #RIP A (92.32% ) > i %
A (83. 18% ) 5 ¥ 7% i A £ HOW A= 24 o ot vk B A
2 ~20 g-L™'XF DPPH -« [ 3 Bk 5 /N T Az it A0 3 il A
il 5 L T AE 20 ~30 g+ L™ Hif v 2% {4 X DPPH - (7
[ Y N HE N €4 | R S Y R 1 D U HE S
N

1207
1001 o
< 807 ——
{;‘_ 601 7/ —I—"[?él&
& v/ -
E AT/ — et
201 ¥ —

0 r y v Y

0 10 20 30 40

REWREE /gL

M1 EESESHENY DPPH B B £ 0ERE

2.6 RIS A b (- OH) i B 68 71 1y il
S EC2.2.1 WF A B 0.2,0.5,0.8,
1.0 mL, 73 5% T 8 mL B.0 8, J P EEAb 2 &
1.6 mL, I A 9 mmol-L ™' FeSO, A 0.8 mL, &
A, A 8.8 mmol - L' 1 4 fk & 0.8 mL, ¥ &
10 min, A 9 mmol- L~ /K ¥ BR W 0. 8 mL, R4,
A R 2 A 2 B i MR ARl 4.0, 10..0,16.0,
20.0 g-L~", % % 30 min, F 3 000 remin " 5.0
10 min, B E T 510 nm 200 A, LA 60% I i
YES R THR R A RSB 5 R I 2,

-OH BB =[1 - (A, -A,)/A,] x100%

Ko Ay 8 1 AR K A% B2 R 3 1 W
JCRE LA, A EOGBEAE, A, S AR WO
B P2 AT, MR B i e iy 4 ~
20 g+ L7V B A R L I A R S O R
FH 2 (- OH) (14 35 B 236 5 7 I o o5 v 32 1 348 o &2 1
FHa#, F 20 g« LAY 3 Bk R 8 AR G (8 &
(79% ) > H 7B (72% ) > Mk fE & (60% ) > %k
IERA (51% ) > 1578 (48% )

90 -
80 -
70 4
60 1
50 7

40
30 1 %R

0 — BB
10 1 ——WR %
0 T

HBRER/%

0 5 10 15 20 25
BRI /gL

B2 EEEATNSERMNEARENERER

2.7 RS ICY BE EE Sy
.20 -

Hr2.2.1

R4 B 0.05,0.1,0.2,0.3,0.5 mL, 43 &
T8 mL B0, AN & 0.5 mL, i A 25 5
HEHRBEAR N 8,16,32,48,80 g+ L7", £ AW 2 £k
ZZvhig (pH 6.6)2.5 mL Hl 1% B AL M AW 2.5
ml, & T 50 C/K B4 20 min, A 10% =5 2
BRVA W 2.5 mL, T 3 000 r-min_l%AL\ 10 min, ¥ %%
W B E 3 2.5 mL, A ZE K 2.5 mL f10. 1% =
FALEE W 0.5 mLIRA) 5 T 700 nm 40 % A, DA
AR 25 0T A R, 3 D i, 45 2R DL IR 3,
2 Y i A, 7y 0 I T AR BE A, e AR
HOR ) J )t BGR T BE 7 35 52 BTk g, o | 2%
{3 A RN O i A R IR O B, A R R T
AR AR B MR R
9]
0.8 1
0.7
0.6 1
0.5

0.4

0.3 1
021 — R - TRk

011 ——HE L HE
0

0 2|0 4‘0 6'0 8|0 160
FREWE /gL
3 BESEHXENNATEE

2.8 fEA SR X/ BRI IR o i S Ak 1 i B
g O RN R, MERE R AT L A5 12 h RH
W Sk b A, T A B 4 °C AR BRER K kg R
T 5 I, ] 08 AR W oK o3, FR e i, ) pH 7.4 1
PBS ¥ WAE VKA 551 T il B 10% 5335 45 F L 20
(8 000 r-min~",10 min) J5 & M. HUF A3 L5 #
1.0 mL 7 8 mL &0 8t i A [\ A= 24 Jox & ik i
(8,16,48,80 g-L™") YU 1. 0 mL, % i 41 L) H
P OB, IR A1 G T 37 CKIEIRIR Y 1.5 h,
B G 10% =4 2,1 2.0 mL DLZ& kB, i A
0.67% 1) 2-Bift EL F Z 2 (TBA) 1.0 mL, iR %) J5 ¥
KW R 15 ming, BUH E KA E, T3 000 -
min "' B0 15 min, B EER T 532 nm AbH L, LU
BFRASWIRE W E A, TH N R B R, 45
UL 4,

W oBEERR =1 - (Ayue —Aspes)/Ayw | x100%

A Ay S DL B AR B2 B B 0 A5 Y 0 O
BE A g I 2 O S 0 75 0 W B Ay e M
Ph PBS ¥ WA A1 3R ik I AR A W G FE . /IR 4
AHT, SRR R 25 TR 4 ~ 40 g- LR R
s R A R OB AR Ay | 2 A A R O N T T R R
I8 R AE, (E T R 256 BE 24 Y 5T S VAR R ) 1S O T 4



AT, 45 o AN TR) A 6 i o B8 i {AC A0 40 1 T 4t o i 2 2 410 7 BE 7 #) 5% i

XPAELAZ /I 15 B A5 7 M ) & 3 BT P ol Pk 4 o 1
BN R DL SE A R TR BT AR Ak i A AR R
WA Z M8 R W 7R R A TR A
SR E N IEE B <13.0% 5/NRIFAIR B &k
P B o ik AR Ak 4 i BB A 2 o I AR SR TP T R A
Bl SO R e B A T M 0, A= R AR R R A A 4
BOR /N RS 3 A Aotk fs i A Ak e 7 38 &2 1ot
FaH T 80 g- L™ F, 45 F i H2 BB X T I 1T
TR K P A A S B A (87.03% ) > H 78 B 4
(73.21% ) > L % fid %% (23.99% ) > #k b fit &
(14.90% ) > {53 EZ (11.32% ) .

90 -
——
70 4 = Tk
RS 50 1 — H#%
¥
& —e i
gz 307 —— 7
&

W

BRI /gL

B4 EEEEEAX/NRIFERERNT LI ER
2.9 {F AR HY G 9 IR AR AE 7 A e
HF 2. 2.2 TN FR Y T8 F PBS 5 W A JF e 1 Bl
AN [e] B d e (5,10,20,40,80 g-L71) #2461 it
YEAR W IBCHR ) 5 U pHL 6.8 [ PBS ¥ A 0. 4
mmol - L™ A L-Z %W 0.5 mL, T8 IR A, A TE
JE b 136 U-mL ™" (i) i %0 B2 W V6 W, T 37 °C bk 6
A 10 min, 20 56 42 Je 1 3 W RN WA A AR AR,
3£l 200 L, F 475 nm g P E WO (A) , T
AR T 5, 25 R UL S

100
951 Ay —A
90 1 /,1

/%
&

-
(=1

—=ZkK

751 —
L J——
70 T T T T
0 20 40 60 80
BB /gL

B 5 (EE S 6 &S S R 5 A
Mk RN A = [1 - (A, —A,)/ (A4, —4,) ] x100%
A AL A A IR T ~ 4 AL
WEAE . RS AT, 25 4R OV AR 2 5 R
A5 ~20 g L7VA, 4548 A R HRVRE PR I LR R 2
Py Jor R T 2 R it (1 400 4] FE 7 5 e B2 1 34 K i 4%

K AE 20 ~80 g- LA, B AR A L Bk 0 18 A 1R BOR 1Y
1 58 A i 1 A, H Al 4R e i BBOR ) 30 ] g
SR O W o (A ¢ o (W 79 I e B
BBUIROXT s 22 2 T 1 410 11 BB ) X 5 i LAt A
F20 ge L7, 4540 A 41 IO 0T 1 IR D A R 11
G g H 2% (95.68% ) > 7 i (90.64% ) > i 7%
(88.50% ) > #k4b (82.01% ) > ik I% (79.85% ), T
40 g- LW H 22 (94.96% ) > B4 (91.37% ) >
H 7% (88.42%) > £ i (87.05%) > T I
(82.01% ), 7T 80 g-L "W My H 7 (95.68% ) > %k
15(89.93% ) >3 7(87.05% ) > ik (84.07% ) >
A (85.61% )

F1 BEBRBNHENNER 14 AR ROARKS nl

£ 51 2SRl PBS & 1% = ¥ AR
1 ~ 1.6 0.4
2 - 2.0 -
3 0.6 1.0 0.4
4 0.6 1.4 -

BRI R 2.0 mL,

2.10 AT HPLC R 2 6 i) o Ak 2 il o3 e X 20 B
2.10.1 o 3% % 14 A JB UltimateC,, {4 %
(4.6 mm x250 mm,5 pum) ,Ji# 0.8 mL-min " FE
30 C, & K 358 nm, 3 2 AH 0. 1% B 1R 7K
(A)-90% & Jif (B) B BEBEMBL (0 ~ 10 min, 12% ~
15% B; 10 ~ 15 min, 15% ~ 25% B; 15 ~ 25 min,
25% ~ 45% B;25 ~35 min,45% ~ 55% B;35 ~ 50
min,55% ~80% B;50 ~60 min,80% ~12% B) ,
2.10.2 G AW S O B PR IO AR
ERED i G 25 i O T R R Al Ry (3 40 H )
#%2.0 g, HEITH TP 0.5 ¢, 700 & T 5 I RUE
PEMRE T, & A B EE 20 mL K VA [F 2 HL 1 h, % &)
J5 3 UE WA BB T SO mL i, U N 20 mL
B 7K DA $2 30 min, ¥ A 2 20, 1 U8 W) — i
LR, D i B S A eh R UE AR, IR — I AT —
I, B E A, 55 A R O . RS % B A
BOR 20 mL B 378 & b 4 T kR, o U g
5 mLIGPE& A Z8 KL 8, VR 2 W, K 4T
T, TR R 75 O L R BR WU R T 0T
3 10 mL P, B E A, 35 50, 28 0.45 um
FRFLUE MR L RS B W 10 WL 33 AR 35, 2R
LG HEAT 0T .

2.10.3 RIS KSR PRI R AR R, %
2.10. 2 TR J5 v ] A5 A s v, AR RE 6 IR,

.21 -



520 5 3 )
2014 4£2 A

Hp [ 52 86 07 5 2 2% 56

Chinese Journal of Experimental Traditional Medical Formulae

Vol.20,No. 3
Feb. ,2014

G5 R I 7R A% T (0 3% 04 R Xt B ) 0 A X 0 T A
F B TE B AR Ak, — 3 (1 RSD 35 < 1. 7% , 32 WX 4%
G 5 B BT
2.10.4 FOEMEE R EPREUH ZE A B R, %
2.10. 2 00 J5 v il £ HER A W, 0 i 1 0,2,4,8,
10,12,24 h gEFEN G , 25 5 45 32 2 00 3% 0 AH R B
i [F0) R0 AR F 0 T AR L (B TG B B AR b, — 35 1% RSD
¥ <1.5% ,FRWIHE G MAE 24 h AR E TR AT .
2.10.5 TEMIKE KERBRHTEMBERKO6
By, 4% 2.10.2 T 5 o ] A A OO, 4%
2.10. 1 J00F (a3 2 0 BERE I 22 , 45 2R 4 T 20 5 i
HRE (A B BsF [) R XoF 06 v AR BU A TC B B AR b,
() RSD ¥ < 1. 4% , FWIAJ7 8 & KT
2.10.6  AES AT HT BOAS [A) AR 5 W AR AR
2.10. 1 70 F (5% 2 -5, S5 R LR 6., WIS
ERID i T 2R DA T R A 0 B R O
B B AEIZ AT S5 1R o B B A 5 0] R
JEHEAT EEXE B 1 S AT 4 S i R LS
SR I AR F 5 A A AR R AR B R e i
RO 2R A A AR R ) RS T g i T 2,
3,6 S, H 3 S0 6 Sy AR K
it B T B S R T L o 2 S
R RT3 S H T, 6 iy T R
LEA M, R A W R O T X S A T L B
T 0, 33 0 3 531 Ay W R R R
3 it

Tt 5% 2 W 53 A R 2 4 JBCT Ao e SR A 7 M A i
AR S A o A5 A 45 A T it 1) At 2 BB A 0 47 %o L
438, DPPH-JE—FASE MY A %, SHi AL &
Az R A - B A R B P R R 0 AR R IR B
0,24 [ I BRI AR B, DPPH (1) 8 s 1 4 i
XoF T 200, 70 9, A 3 ) AR S T X flL T O Ak 2
TR, Rl @E T A B E SRS B 2 A
BRI 0, DTS4 R i f) 0 48 AE fE 11 . Fenton 7
7 7= A FE R SR B SR AT T E 5 R R A
¥, R H,0, F1 Fe’ % = Fenton J W LA A i H A7
B NEIE L Y - OH, - OH Rl B /K 4% B2 AT 25 b 4 42
IR AT ) T 5 A2 B I A FR R A AE RETE BR H
B B 2 5K R e g, NI A 7=k
B LA WXt - OH A9 35 R i 01 o A 8 JELBE
(0 0 7 S U] 2 B AR DK Fe T 3R IR Ry Fe® ™ W ik
AL LS Fe’ MR, 2k 2 &+ 3, 7F 700 nm 4b
A SRR . R i AR AR R SR 1 A LY
H 2 J5A,  BE (MDA) 2 HLA S AL & e Fi it 4k

e 22 .

1 4
AJ 1 f x4
L N S
L3
s
0 11.41 22.82 3423 45.64 57.05
3

6
2
4
1 5
3 40 50 60

LUl
£
i
:

0 10 20 30 40 50 60
t/min
Al A BRI T AR R s B T AR A CL R
E6 {Ea&FERENE HPLC

RGUR LTI 7 e ) — Bl I B A A W, 2 B
O I S A AR 10 A A, R R Y i I T sk
Jig oo S AR O AR, DA TR TR PR AR A 2 Y
ety , flf MDA Az AR BEAIR

e A 107 o 488 i 22 DU il A2, [ R 2 i
AT SR I JER LR, R T I B B 0 MK S
SEAR A IR AS 20 25 Bl 0, R ok i R
SETE IR A5, R A= i AN L B N o R B R A
PUIRIR 9 A R I 2 — , Az il v e R B AR L (H
A B RER B B | R N I T R R A A
REE JBE [ AR 25 b1 v R B 5 4, [ I O R B B R
AWIVE R . B 15 M il 4 e By L R R 1
F 38 23 25 24 ) 3 i b T 1) (%8 (R )™ 2R R 57
PR M AR R 52 A% 0T R ISP AE 2 7 R
i [ R A2 e AR AR T B IR 57 Bl R R
SEEREE . ASCIBUE T2 AR Tr % B AR A
PRI, B AR AE T S A TG 1k 55 50T 1 2 19 il 410 71
RE 3 45 7 T oA VR Bt B A 0 000 A, {EL7E DR TR 1)
ity JFOAH (] IR AR T, BT M D ik L AR G807 A 1T e



AT, 45 o AN TR) A 6 i o B8 i {AC A0 40 1 T 4t o i 2 2 410 7 BE 7 #) 5% i

W T 2 £ A A, Al £ 42 6 ) i X%F DPPH -
-OHMY WG BRAE T | B30 I RE 1 L2 bt i ot i A AL fig
P58 AR e, R MR I R S A T A
Y o R e o) o £ i py e AR I PR iR AT — E Y B
Wi o AR R 2R 3 oA ) D 2R A TR RE R/
ERKY > B > ZE 0 TR R )R U S ZE A > Ak
B > WO, 255 45 25 SEAR BRI S0 4 SR T 7 i A
SR it 11 T kAR T G ) S )G L ) i S A
VR R e B R T R . H AR R R AR
{5 0 i T e 1 40 3 i 7 24 000 T E b e A
LR T A X 5 AR H R AR T R R
STk AT G , 55 A il S AR R A AR L, H 2% i A
B A1 RIS (ST 9 T R L R R R
SOy, BT A O B R RS, R — A =i 2R
H, XY R B A —E R PR RE ) BRI R
AT I o O I A g IO A e I A A
H z& i # .

SR FH B4l T R T 2 A M 1) 9 5 2, 4n 9 2
IR M ] ot , BT 4 A 1 1 55 ) 1 IR il 410+ E
B A B e, R TR A B2 H A
i J F) e i, T AR T P - T TR R Y 4 1
49508 T Az MR b e ) i S P A A A T
Rt R AR AR S A, A5 & 51 AR P R] 39 20
f14 DA il B0

[ &% k]
1] BRUEDF, 2R W2 259, 45, P R IO X 9

B fE R [T ] b AR b R 25 % R, 2011, 29
(7):1613.
SRREIR A 0, X & . R Bl 4R IR R A PR
ik A 1R A A R [T ] Ak o= B 58 45 0 T, 2006, 18
(1):101.
Koo B S, An H G, Moon S K, et al. Bombycis corpus

[2]

[3]

[4]

[5]

[6]

[7]

extract ( BCE) protects hippocampal neurons against
excitatory amino acid-induced neurotoxicity [ J ].
Immunopharmacol Immunotoxicol,2003,25(2) :191.
U K A I R T Y s A 2 e R i A 2
PEFI BT [ D] A0« #7 71K 2 ,2009.
Wk s AT R R AT 3 G, S AR 9 R 058 R R ) A
FRAEF W 25205 R AR [T ] P E 259 5 16 K,
2006,6(3) :221.
Naziro g lu M, Kutluhan S, Yilmaz M. Selenium and
topiramate modulates brain microsomal oxidative stress
values, Ca’*-ATPase activity, and EEG records in
pentylentetrazol induced seizures in rats [ J]. ]
Membrane Biol ,2008,225(1/3) :39.
BRTOIE , R, Y, A A N R X /) LU
415U MDA SOD ATP [ 5 [ 1. o BE 25 4t
2006,34(2) ;44.
TR, AR VL SCE . Bl S E R ER
BT fie 1 WA PR B oA A o g s [T ). v [ b 2l
Ze:,1997,22(8) :471.
FFG . DA 25 M R - Ay (ML B A
TLPG A2 B M, 1989 :367.
ZEEGAE A SO BB, AE L A TR A A R R IR
PUAALTE TERTSE ()] MR 5l IR ,2009,23(3) :25.
2R, R AR, R IGESE . 8 i % 3 £ U s
BT B U AL RE T W LL B S [ T]. v Rl
42,2013 ,28(1) .41.
O, SR, BREE L. A S5 AR B B BT A AL
L] B TR ,2012,33(19) :138.
TFE PR, Do, 5. B LB R RERA
e E PR AT T[T ], B 224 ,2013 ,41 (1) :65.
VRN, 3% 801 1R 8E, 5. 20 2 Z Bl A AL P iy AF
FELT]. WL BE 25 R 44444 ,2011,35(6) :909.
SR, O, R SE U0, 55 75 TR R 48 A i kAL g
Biid EAAE R [T]. i #2,2006,37(1) :84.
[DifLgiiE A ]

.23 .



