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Abstract; Taking leaf of cultivar ‘ Dahongpao’ of Zanthoxylum bungeanum Maxim. collected from Xi’ an
of Shaanxi as research material, contents of nutrient components and active components, and in wviiro
antioxidant activity of its aqueous exiracts and ethanol extracts were analyzed, and effects of ethanol
extracts from Z. bungeanum leaf on in vivo superoxide dismutase (SOD) and glutathione-peroxidase
(GSH-Px) activities in Drosophila melanogaster Meigen were researched. The results show that total
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protein content in Z. bungeanum leaf is 204.727 g - kg™', and main components in protein are gliadin,
glutenin, albumin and globulin. Total content of amino acids reaches 245.941 g « kg™ with 16 kinds of
amino acids. E/T value, average values of CS and AAS of amino acids are 46.57% , 148. 86% and
254.24% , respectively. Contents of crude fiber, crude fat, ash, moisture and soluble sugar are 5.69% |,
2.07% ,6.67% ,9.13% and 8.50 g + kg™", respectively. Contents of total polyphenol and flavonoids in
ethanol extracts are 552. 71 and 133. 63 g + kg™, respectively. Both aqueous extracts and ethanol
extracts from Z. bungeanum leaf have a certain scavenging ability to ABTS™> and DPPH -, in which,
scavenging rate of 0. 08 mg + mL™' ethanol extracts to ABTS* (99.75% ) is close to that of positive
control V. (99.78% ), and that of 0. 08 mg - mL™" aqueous extracts to ABTS* is slightly lower than
that of V.. Scavenging rate of 0.10 mg + mL™' ethanol extracts and aqueous exiracts is 82.27%
and 81. 34% , respectively, which is slightly lower than that of V.. Mass concentrations of ethanol
extracts and aqueous extracts from Z. bungeanum leaf have obvious dose-effect relations to scavenging
rate of free radicals, in which, scavenging ability of ethanol extracts to free radicals is stronger, ICs,
value of ethanol extracts to ABTS* and DPPH+ is 0. 028 2 and 0.030 1 mg - mL™", respectively. Adding
0.1 and 0.3 mg - mL™" ethanol extracts from Z. bungeanum leaf in culture medium for D. melanogaster
can significantly or obviously significantly enhance SOD activity in female and male of D. melanogaster
and GSH-Px activity in male of D. melanogaster, but has no significant effect on GSH-Px activity in
female of D. melanogaster. It is suggested that content of protein in Z. bungeanum leaf is high, quality
of protein is better, and composition of amino acids is balance, meaning that Z. bungeanum leaf reaches
the standard for high quality vegetable protein resources. Ethanol extracts and aqueous extracts from Z.
bungeanum leaf have a certain antioxidant activity, which may be related to higher contents of polyphenol
and flavonoids.

Key words: Zanthoxylum bungeanum Maxim.
antioxidant activity ; antioxidant enzyme; Drosophila melanogaster Meigen

leaf; nutrient components; active components;
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HEAEABRUT Rl KLLMD ib T 2014 424 AR A
BEVEA VI LT, FEALIEE S MRFERS , 20 51 SR 41k 24 47 A
e ST A I 249 200 g5 F SR 7K RN 28 18 /K AR TR
VEFENT, BT B KA T4 5 Ry 6 05 80 H i, %5
B, BE2E IR 8 h PRI A S T fR) A A 4l
T PR SR

T Z A . ABTS, DPPH , ¢ L ¥ (4l ¥ K T
99% ) V (ZEERTEHET 9% ) % G G-
250 Fil Folin—Ciocalteu’ s i3] ( 32 [E Sigma A F]) ; I
BRI REREABRAF (F=#b HA) ;4001 -1 SOD
R & A00S GSH-Px 5 & (Rt B9 T 72
WFFEAT) 3 4= I3 AR 1 (bt B R AR R AR R 53
TR0 HD) s I 2 mrbrifeih (A5 520-18-3) FITE & TR
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FEALLR: L-8900 4= { & S 0 i ( H A
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12.0.16.0 #1120.0 wg - mL™' AUV, 769 K 229 nm
T E HROGEE (y) IRl bRt 2, B As el H 5 R
g y=0.051x-0.001 4(R*=0.997 3) ; Jl L LK AL
I BB P R 28 VR B, 7R U K 229 nm R
WG RE , AR P br v h 2 T3 AE B B B v i 28
Mo i, EAEDE 3 K,

% Folin—Ciocalteu Ft M E M2 By & & . A
ARS8 50% £ e i o VR BE () MR 15,0,
30.0.60.0.90.0.,120.0 F1150.0 mg - mL™"' A% T
PR A M VTR s 45 B 0. 5 mL, 43 B O A Z£ 488 7k
5 mL, Folin—Ciocalteu’ s i3 0.4 mL, ¥ &) J5 & &
5 min, 7553 510 A 5T 5 4K B 43 22 10% Na, CO, I i
0.8 mL, AR 50% L FEEZ 2 10 mL, 7E 25 °C
KRRV 2 hy ZEP K 765 nm FlEW G (y) , IF
oAb el e, T Il E 5 #24 y = 0. 002x+0. 009 5
(R*=0.997 4) , RAMAF 4L 50% £ BEKG LR B
PEYITR e 200 R B, e IR 1 R b o fh 2 1 )
JrEFEREA 765 nm T IE WO RE, IR AR AR B IR
PRt A a2 m & a, EEME 3 K,

1.2.3 ARIMRAALF RN Z SRR ABTS™HI
DPPH - [ i 3£ 5 B0 I 2 AR AU /K 3240 AR 4
PRSI ARG 5 DLV A R R X B TE ) o o vk
R 1 mg - mL™ VR, 7 R 2 5 BRI 1 I TR
FRTR] AR BE MR B SR PR O s i o 4 By otk vk
BE5 A R ERERRZ BRSO RNEG T I SH
SCHER[ 1T I FRRERGR R (IC, ) . 3R 2 IREA
1.2.4 B4Rt 2R % SOD Fe GSH-Px &A%
v REAEHT BRI A A AR 2 A e R
], RS 38 0.0.0. 1 f10.3 mg - mL™', 4
Y Sy R W 11D B A sl = A A i i
HRE R, B 80 H MM 2 IREH

AT 2 2 R R ) S 2 1) R R i S A St G 5
BE(HERNRE IR He b FOKBY L8 Bl (NIRRT )
K R K Y 5T S 43 85053 5 R 10. 0% (13, 5% (1. 5% |
0.5% 1.0% M1 73.5% ) 1535 3 d, B4 AL 3N
TREWEE 0.1 F10.3 mg - mL™ FEHUH 4R ) 1) ik
b3 FRIE L SR 23 d; 25 2 A0 SRS S g DU e S At i
FRHE LR 26 d, H R FR 78 1 7K AR AR AR I st 2
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Y, REFRWIEIERRG 3 d SEH 1 kg SR,

Br AW R K A I R 20 CA&IF T
P05 30 min, K25 Kb BV R 04 RS SR 43 RS A )
A, ATV A BRER K TEVKIR 251 T 2138, il B
AR EL 2% SARE RIS 25 941 g B 15
min Ji B VS, 43 4% 18 SOD Al GSH-Px 157 & ik
BB R R A S 57 - - X (2Tl SR R
BIE FIW T SOD F1 GSH-Px BY BTG, K%
L RN E B B i, AR B AR () A
AEFR ROEEE (y) AR AR il bR th 42 B0 7 RE N
y=0.41x-0.065 2 (R*=0.992 2) . H3F5i Ffg o 35 2 A0
A AR A SOD F1 GSH-Px i, S286 %
2 KEE
1.3 HEWFEITHH

K H DPS v7.05 $4% S 50 5di AT 581 o dr
FERCIFEA ) 22 5 B 2 Pk (22 5+ B3 . P<0. 055 22 5%
Wi 2 . P<0.01)

2 HERFpAT

2.1 EMHPERRSMEFEERSNESE

2.1.1 BhBRoyEERY>EE R EA R
W, BEAES RN 204.727 g - kg™, HAERUT
ST 20% LA b 8 F R 322 o R E
(31.838 g - kg') , M (13.264 g - kg ) AT HE
(13.123 g - kg™") B fa b BREE (& BEAK (3. 517
g - kg™ o AR HOMERGE BRI K53 FIAK S
B 5.69% 2.07% 6.67% F19. 13% . AEHUH
A SR R 8.50 g - ke IR ML
Py A B & 4 ) 552,71 F1133.63 g - kg™,
2.1.2 REARARBEESEHH M R4
BRI B i LR 1, BB RR (AL 414y (CS) A SR
TE4r (AAS) L 2,

R 1 AT LUE . AE A b 2 e B & s s 3
245.941 g - kg™' , NHIEAG HY 16 Fh & FEAR (il &R K
K)o BRI AR SN , FHA A AR 00 T 22 R 4
A o R | PR R R T R L R R
SR R, T EALR S R E LR R
B(E/T)iEE] 46.57% , BLAN, LR i) fif i 22 5
M (AR IR KA EMR  H 2R KRN 2R )
WARFE &, ULBHAEAR T I e LR A R

HH 2 AT . A6 AR rh g IR 1Y CS - S (o

R1 EHHNEERAREESE

Table 1 Composition and content of amino acids in leaf of
Zanthoxylum bungeanum Maxim.
I Amino acids /g - kg' Content
R Lys 22.233
B R Met 15.187
HINE IR Phe 20.293
B Val 13.827
SEEAR Leu 18.727
SRR lle 17.640
AR Thr 6.627
4% B2 His 24. 460
AR Arg 28.507
225 1R Ser 7.280
KA R Asp 5.973
B Glu 8.253
HE&R Cly 11.880
WHER Ala 12.700
KRR Cys 12.987
it 7R Tyr 19.367
W HEFEMR Essential amino acids 114.534
2L ATEEFEAR Semi-essential amino acids 52.967
BN TF R ILFR Non-essential amino acids 78.440
BV ILAR Total amino acids 245.941

x2 WA PEEBRNLFITS (CS) MEERITS (AAS)
Table 2 Chemical score (CS) and amino acid score (AAS) of amino
acids in leaf of Zanthoxylum bungeanum Maxim.

HIM  Amino acids CS/% AAS/%
SEALEIR lle 159.56 307.73
SR Leu 106. 36 138. 60
AR Lys 155.14 187.24
PR 2 R+ D 2R Met+Cys 241.43 550.47
RPN R+ 1% 2R Phe+Tyr 208.30 307. 49
INE R Thr 68.87 95.21
R Val 102.33 192.97
SEH(E Average 148. 86 254.24

148. 86% ; AEAUM: F 11 5 1Y FR i 20 B2 b 70 2 R, HL
CSE N 68.87% . BRINZRRSN , AL & i i Ak
Wi BRI AAS (HIH T 100% , Z IR AAS F
HI{E Ny 254.24%

2.2 TEMMEIRLENE

2.2.1 *F ABTS"#= DPPH-#4 &% LA HEELY)
X ABTS*F1 DPPH - [ FRZILIE 1, &1 "] UL, {6
B LR FK BT ABTS A 5 Ve, H bt
B o B vk FE ARG 4295 (0. 00 ~ 0. 08 mg + mL™"),
ABTS ™5 BRZA W & , Ul B AL BT B2 4 FK 424
XF ABTS™ 11435 B fig 77 2 20 B S i 50) O R AE . Y
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—o—. V( [E 1 X ) V¢ (Positive control) ; —a—. =424 Ethanol extracts; —O—; V&l Aqueous extracts.

B 1 FEMMHIZEYI% ABTS™(A) #1 DPPH- (B) BYiER =
Fig. 1 Scavenging rates to ABTS*™ (A) and DPPH- (B) of extracts from leaf of Zanthoxylum bungeanum Maxim.

PREUHI RS R 0. 08 mg - mL™ I, AEAR B4R )
X ABTS™ [ 75 4 R 18 18 99. 75% , 55 BH %k BR v %
ABTS™ AT BR (99. 78% ) FEilT ; Mi/K$24 % ABTS™
I BRI B AR T Vo

Y B 138 AT DL o A AR B B ) R OK $2 9
X DPPH - #4147 98 B /E H 5 78 Jit & ¥ B 0. 00 ~ 0. 10
mg « mL~ S P FEHU B )RR S e v S
DPPH - R % 2 (0] 52 0 0 1 ) s AR oG 2R . 2 HE 1L
Wy B 0. 10 mg - mL™ B, FEABU 4 R K
21 DPPH - 1 bR SR B #2300, 43 31k 82. 27% H0
81.34% ,WAKT V..

SRSk S R Y R E S A SR
R 2 (] A 6 R LG 7 R, IR TR AR
(ICs) ,B5H 3% 3 LA 42 ORI K 45 4 1) o i
e 5 ABTS™HI DPPH - [k %6 22 [H) 35 22 90 R 4 1 o
BEER R 0.986 8 ~0.999 1, LA EEHE By FK
FEYXF ABTS* A1 DPPH - (1) IC fH¥ M & T V., Ul

HAEMU R B A AR ST R AL BE IR T Vs BB
FEHE A% ABTS 1 DPPH -1 IC, (YK T /KIEY , il
HAEABUT B P T SR R T e T ALK .
2.2.2 3 ZPR R SOD fo GSH-Px FHa9%m
it LR SIS ZE R IR AL AU 0 R P B AR A T
HE—25 40 T AL B 42 ) % PRI SR g SOD AT GSH -
Px IEPERGSZ A, SR ULE 2, IR 2 W LLE M T
TIAE AU T B0 17%) 355 7 3k 1) 5% 100 M e R e v L AR
WEPARPN Y SOD i 1 24 /5 125 1 4 (A AR P 4 40 o
WK 0.0 mg - mL™") o HoA fERFR 4 (A6 AR
P TRWEIE 0. 1 mg - mL™") AYIHEE BRGS0 ) SOD
TP 0 2 1K T e 0 o 2 (AR RSP BB ) o kv
0.3 mg + mL™") (P<0.01) ,{HAK i 70 a2 4 0 fl 4 2
JE SR SOD % 134 .3 (P<0. 05) Sifl 2% & T2
P A 5 17 390 o A %) e v S SRR Y SOD 30 M 1K
FFHEL, ZR AR E (P>0.05) , (B4% =74
A i PR SRR A SOD TR MR B R T A 4.

£3 EMHHRRMRERES ABTS 1 DPPH-ERENME AR R EMFIE (IC, )"

Table 3 Fitting equation of mass concentration of extracts from leaf of Zanthoxylum bungeanum Maxim. with scavenging rate to ABTS*- and

DPPH- and half effect dose (ICs,)"

5 ABTS™IERRRIIE 2

5 DPPH -5 BRFE Y005 5 [Csy/mg - mL™!

) Fitting equation with ABTS* scavenging rate Fitting equation with DPPH- scavenging rate

Fxtracts yik3 Equation R? T Equation R? S1 S2
Vo ( FAMEXS ] Positive control)  y=17. 832In(«x) +155.82 0.849 1  y=15.303In(x)+143.21 0.908 1 0.0026 0.0023
424 Ethanol extracts y=-9 414.3x*+2 001. 9x+1.075 7 0.999 1  y=-8 243. 8x%+1 540. 8x+11.063 0.987 0 0.028 2 0.030 1
IKHEY Aqueous extracts y=329.32x% +1 005. 4x+4. 250 8 0.9904  y=-5290.8x%+1 351.8x+1.6932 0.986 8 0.044 8 0.043 0

l)y; W BRE Scavenging rate; x : FEIUY) BT e Mass concentration of extracts. SI: X} ABTS*[)2£3457 # Half effect dose to ABTS*; S2; %} DPPH

Y2457 5 Half effect dose to DPPH-.



4 INRAE, 5. AEHUT A AL 2R 2 R | SR ER AR S M S A I 1 R ot B R e b ST B T P ) 5 T 43
250.00 - 60.00
A B
>
£ 50.00 |
3 200.00 |- )
8 2 4000 ¢
% 150.00 oE
”-%0 % g 30.00 b
5 100.00 - L5
& = 3 20.00 |
Ha )
g 3000 10.00 F
2
0.00 0.00
BG LDG HDG BG LDG HDG

Ab¥  Treatment

b3 Treatment

0. M d Female insect; m. #EH Male insect.

BG: 25H41(0.0 mg + mL™") Blank group (0.0 mg - mL™") ; LDG: {&FHE41(0.1 mg - mL™") Low dose group (0.1 mg - mL™"); HDG. =& H

(0.3 mg - mL™") High dose group (0.3 mg - mL™").

B2 M BRI X B A SRR AN B SOD (A ) #1 GSH-Px(B) i& I3
Fig. 2 Effect of ethanol extracts from leaf of Zanthoxylum bungeanum Maxim. on activities of SOD (A) and GSH-Px (B) in

female and male insects of Dr

H P 2 3 AT LU ¢ e 0] 2 4 A P S R 2R i )
GSH-Px {fi M f iy A B 2, 25 H 4 ik, HAR
7R ek 2HL 0 g 1) i 2L ) P PR RS 1Y) GSHL - P 17 4
4 008 2 v T T L 5 A R v ) 2 ) R
RUEH) GSH-Px {H TERIRIS i T 25 4, (H 2 7 A
e

3 itk frsE b

IR A R AR T I E IR AR
gy AEMU I BV T ik 204,727 ¢ - kg, B
T TR B B S 4125 ( Ipomoea batatas ( Linn.) Lam.)
MR E ARS8 (4.3 ~36.3 g - kg™ )" B
FEHEW E/T HH 46.57% , & T WHO HEFE #9405
BRI UE (36% ) 5 bR 8 2B A iR I A1, AE R
S A AR A AR LT IR 5 AR AR T SR 1Y
AAS FE N 254.24% F56 WHO FILE (19 2 FE R AR
R AR AR 06 T S FE R A 0 T R S
R 43 3R 114. 534 F152.967 ¢ - kg™, ¥y
BT ARA G A Y) T [ Toona sinensis (A. Juss.)
Roem.) M (73514 85.1 F115.4 g - kg™ ) ™0, bt
HORLAR I 2 2 (2. 07% ) IR T 2Lt vh LR 5 5 &2
(3.68% )™ AR A NN E F= 7R a4t Hg
7 3 (e A R Ak XL 35 D088, 4 WU s e 1 ) Joit 4 g

hila melanogaster Meigen

o

BUE IR LA ik, FEABUT v oREL 2T 2 0K 43 1) 5 1 oy
SR 5.69% F1 6. 67% Ik T 21 35 it o £ 4 Fi K 53
By A (4B 11, 71% 1 11.03% ) ' 5800
SEIL W AERU TS 0 B T B AT | SR R
FF5 4 HAMUE L, AEA T R AR R 2 A L F W] LA
YRR B A A 86 1 TR R

A I A R R AR f 2 LA
ORI R [ B SETEBRAE T 5 SRR IR I AR AR
FL 2 B B A — 5 BB SR G 1 s 2R B 2 A F
FEEE RN AEARUT 22 W B Y T LA AR AR i ol
10 B W7 B A K i 2 5 90 BB A 1 AUk | 3%
IR 5 5 AR S DA Ry AR 218 B R L ) 3 3
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