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WL A7 Aket 49 DPPH(IC, =0.156 mg/mL) o ABTS* (ICy, =0.131 mg/mL) B dy & 7 5k /) BB R Ak A7 (62.17 mg V/g) B H
HeSo AP AT IR, TBAR 3 5 BOHUR Bl HR 440 A AL S el £ 2%, DPPH 4= ABTS® & & 275 B A1 & FRAP 32 & A IR
B3R 55 A . AP R > ob > FEd > A A= > Xk A=, AV LC-MS M @4k 3 57 AP R R At KT-J02 4%
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Antioxidant Activity and Compounds Identification of Kernels,
Leaves and Pollen of Walnut( Juglandaceae)
ZHAO Xin-dan,HAO Yuan-ru,PANG Jun-qian,ZHANG Qiang "~ ,ZHAI Mei-zhi "

(Walnut Research Centre, College of Forestry , Northwest A&F University, Yangling 712100, China)

Abstract : In order to comprehensively develop walnut biological resources, the antioxidant activities of different walnut kernels,
leaves and pollen extracted by 7 kinds of solvents were studied, and the antioxidant compounds of them were analyzed.
Antioxidant activities were determined by DPPH and ABTS " free radical scavenging abilities and FRAP reducing ability. The
total phenol and total flavonoids were determined.The antioxidant compounds of the samples were detected by high resolution
mass spectrometer.The results showed that the extracts obtained by 60% acetone as solvent had higher antioxidant activity in 7
solvents. DPPH ( ICy, = 0.156 mg/mL) and ABTS" (ICy, = 0.131 mg/mL) radical scavenging power and reducing power
(62.17 mg V./g) in pecan leaves were stronger than those of other leaves. Determination of antioxidant activity in different parts
of ‘Xilin 3’ walnut showed that the order of DPPH and ABTS " free radical scavenging power and FRAP reducing power from
strong to weak was: Pellicle > leaves > pollen > kernel > peeling kernel. A total of 17 antioxidant active compounds were
identified from 60% acetone extracts of ‘ Xilin 3 pellicle and walnut leaves, KT-J02 walnut leaves, pecan leaves by LC-MS,
including 9 phenols and 8 flavonoids.Quercetin and wogonin were common compounds in 4 test samples.For walnut leaves, 13
compounds were identified in the pecan leaves,4 kinds of unique compounds, namely gallic acid, 3 - caffeoyl quinic acid,
epicatechin gallate and p—coumaric acid.There was one compounds for each in *Xilin 3’ and KT-J02 leaves, gallic acid—4-0
—B—D—glucopyranose and catechin, respectively. Six components were identified in pellicle, and one unique compound was
ellagic acid.
Key words: walnut leaves ; walnut pellicle ; walnut kernels ;antioxidant activity ; compounds identification
FE S TS255.6 SCRRERIRAG : A X E 45 5:1002-0306(2019)20-0054-07
doi:10.13386/j. issn1002 - 0306.2019. 20. 009
SISCAES R S, AL, PEMR A, 55 A% Bk (Juglandaceae ) F~ it AEM BT SR AL 6 M Mo M [0 ] 8t Tl BHE,
2019,40(20) :54-60.

¥ B EA:2019-02-27

TEER N AR EIF(1995-) , % A LAF A BRI &) 4k A5 T 142, E-mail : 18309243031 @ 163.com,,

# BWAESE  E A (1963-) , 4, W I, 34z, FF R 77 61 LA IR AR Ao L4 9% F 17 74 , E-mail : plum—zhai@ 163.com
K& (1975-), B ¥4, 81832, A% 7 & H 4 TR Aw T4 A, E-mail : zhangjack2003 @ aliyun.com,,

34 o195 a0



@“étﬂ@h‘«il

WR S Wit

Mk ( Juglans regia L.) , BBEFF ( Juglandaceae )
M)E (Juglans) FE AR, EZS A AETRE = 53 b
X, 75 db H X, 42 db s XM i A% Bk ( Carya
cathayensis Sarg.) , ] #k F} ( Juglandaceae ) 111 #% ¥k J&
(Carya) JEMFRA, LAWY YLI5 Fl 2= m — 48 B0 M 46
R R E R AR A O R TR R S
TGS UTAE R A% MR R LRI i R A
FRA 232 BNz 2. ks & 2 Wy | w45
PUEEALIE MY, BAA MRS B IR E H Ak P
SEAEFIVEPEY o Bati AR BFSEAZ AR X £ BE S 1 4
AL AR AV T A S8 e VE T, &5 SR & I Az Bk nT
VLA o vsd 2 g B A AR AN il £ w5 52 Y B e B 1Y 7
AEIREIHPITAR o Anjum S50 e PR A [] A0 U A A%
M2 W BEAT T I4 AR 1S PEIT AN, & B HXT Colo—205
MNImauiE A S R iE . Bk, SRR HIREE
AIAZEBEBEUR , X AZ AR A5 FR A 22 M3 | 35 I 2AS P e A b 07 1
Yy AT AT T R A AR T W AET .

fif i V45 @i DPPH [ th 3T BRBE ) L34 fiE
77 GBI ES I BR 68 J1 PP Ll A% Bk i 42 BOR 1 BT
SALTE M, S5 R R, 2 Y vk B AN AH W) ), 609% HY
WEPAE R 19 52 B LA B 9 DPPH 5 H KR 3 R A
F1o John %7 R 5T S B, PO A AT LA L TR R 2
2B Rk 14 T R I 2 . BRWAE SE k. DPPH
I ABTS " [ H 5L BRE PP AZBE i fi AL BB D, JF
STl E S PUAALBE D M OC R, R P I RE
T HHZ W E R IEASEOE F o Pereira 45 SR AL
R JE T E \DPPH [ F R g— 1 & b 22 0 7l R 1
FEAUAR Z 093 BRAVE T, X3 AS [B] & A g A Ak it 21 7 Bt
ST PRI 2, 45 R i 7R AN ) PR Bk i B A AR T
PEFEAEZE 5, HET R HPLC/DAD Y52 th A pk it rp
AN R 32 FLBE T (26.8% ) (3 - WITHEE 4 T R
(197% ) . %} & & & (1.4%) 5 10 F ¥ i,
Cosmulescu %[10]5@ 14 A~AN[A] & FRAZ BRI 0 P A Ak
W PEBEATUI Y, 45 2R R B R [R] G R A pk i TE] BT 401k
I PEAFAE2E 5 o B AT ST A X AN [A) i A A ki 1
PrAEALIE HEHR B £ 2, (BT R & B Il skt 5 2%
B FEAFSE o Akin 25 AR AS R HRA Bt AU Ak
G PRI i R B, B AR TS PR R /NIUT Sy - ik
>R > R, EPHEN XAk R E ST T
W, MR UL AR AR iR B 0 S AT e o

A G LA Z2 Fh i 7] 5 B A AR i AR AR A Y
PUEEAIE W) I, G 3 HC A BRI AR, B L AZ Rk
-5k P B B0 S A 10 P 22 57 5 3 A XA [R] A% Bk
i e A B e (R Rk i 5T, W A aURE 5
APTAEARTE P, I % 8 HopT A AR 16 PR3, A BE BT
PR TR L T A IR B ity PR At oty 45 45T 3 1y 17 ) i 1
HRIRARIE o
1 #MRl57HE
1.1 HR5NEE

ARk HELERY P SR A PE LR MR KA
LU PHAZ AR T8 ity , A AR B S A DL 3R 1, AL R A0 A
AZF A Sy IR 3 57 11 5 SR WA 8] 5 A i Ak
M, 12 SRR, AR 4 SRWCHEAE Ky ; DPPH 36
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= Sigma; T [F 24 5 Wl fk o2 il 50 A R 2 A
ABTS  HIEESE AE Y BH A BR ST 2 75 TPTZ 4%
Al G B R RSKER LA RN A HE T
PR R SCER AT R R (Eaal)  fEE
BRyCAF] ik T e B IR R BRA F
Hofih w BT I E =l

® 1 AHSEE R O

Table 1  Test samples information of walnut leaves

W EE/RE 158 i PR A
1 KT-J02 bk e P T
2 Ak Lk )E FEMOGI , Wi gh S
3 CPERR3 5 ks HERAY gk

Triple TOF 5600 " &5 4> ¥ i {Y  AB SCIEX;
UV-1800 ¥£4hAT WA 6T i SEig ik Uan
B 3 AB204-S HLFK°F & LARRRE - FE R £
SB-5200 DTD MEFIEBERT T UHT = A W RHE A
BRRAF ;SENCO R RANEFh7E k4% i h AR
BARAHE
1.2 XZWHE
1.2.1  Préafbim e s 3R AZRkr 1 105 °C 4t
FrP AT ALIE 15 min, BT, By68, 3 60 H i, 12 A%
FH MEAE Y BR 2% 5 A SR AT, 484 A F &2 AT
FBRFN Rz ARAF AL P FD B A B R AT AT B AR 3
FALCAA BE, By 7, ¥ A5 FH , fe /5 A5 21 7 Fh AL AE
AR A, B KT—J02 AZ#knt | ILAZ Bkt < PEAR 3 57
AZARNE L PEAR 3 5 AEK L PEAR 3 S A R AR P
MR35 PR VAR 3 B AR,

FETS Gl B PR EGE M pl45 - ERRARER 1 g fL0RE S
R 5 10 mL #2EHUAF] (60% Z,1E 100% 7,1 60% H
Jis . 100% H i .60% PR B . 100% 14 Bl FIZE 48 7K ) 1R,
50 °C}ESALFHE 30 min J5,7 000 r/min Z5.0> 5 min, {5 7
TRV PR B VR o PR O ST e E DL g = TR
VP AZAR TR R SN B R TR

R B A MERA PR 10 g KT-J02 AZ Bkt 1L
AR PEAR 3 5 AR R VAR 3 5 PR S
100 mL 60% PNHl J&4,50 CHEFS AN 30 min 5, it
e WA B IE VR, AR AR R AT PRI IR, A
I R WEW,60 C U R s ML T 151278 1= 8 B ik ak
T8, &

1.2.2  REUAFIRTE L ARSMTO 9 BT h A AR TG v
TR A IR Z 5 HAL P AH LE , DPPH 2 fia] BRpie s
S F R T PT EAL EITEo J7 i L AR i a3
)5 AN (RS I SR B 76 AH [ e B2 R 1) DPPH [ H At
5 R ZR PP LB S A NG PR, DT O 3 1 o A SR B
F, B 1.2.1 PRI KT-J02 A% Bkt | A% Hk it |
CPEAR 3 5 Ak W W B 400 {1, #E4T DPPH
Yo ALTHEDIE o

1.23  RESFEBE P ATE TR K 60%
PIEAPEEAS E 19 KT-J02 #ZAk - LA aknt | PEA#k 3
SRk BV TR MR . R DPPH
FI S BR B J7 . ABTS ™ [ H 2L 7% B 68 J7 I =2 #n
FRPA I& J5 7 PP Hoe S A s 7 o
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1.2.4  “PEAR 3 B %P AR [ BB AL A0 B0 S8 AL I PR T
5% W 60% PIERIRES B ALK B Rz 25 B Fh
FAE Bz Fh A~ b3 W BE AT BT NS P 2. SR
DPPH [ tH R0 BRAE /7 (ABTS * [ rh 37 5 g 7 I 5
F FRPA 3£ 5 ) PFHr oo b T 1
1.2.5 PSP 2 Oy s
1.2.5.1 DPPH [ 3L ERAE I M2 R4S & b
SN R e . R K ZBERR ] 0.1 mmol/L
1 DPPH %53, 2 mL £E 5L &% 2 mL DPPH %
FNA B G —iR45 o, #7250, 2508 F #2 30 min J5 &
S A, RIBHNAE 2 mL DPPH %5 2 mL Jo/K
AR S I GEE A, LK 2 mL AL S AR SH2 mL
ToK ZBERAJE WG A, FAE 3 YK, L 0.002~
0.01 mg/mL V fBHMEXT IR 8 1C,,.

DPPH [t B35 B 3 198 2 X

R (%) =(1_%) x 100 (1)

1.2.52  ABTS' H HEIGFBREE I E R B M o8
AU T s R B R . ABTS f# 458 (7 mmol/L) 55
TEBR AR A (29 03 i) B K 2.45 mmol/L) $% 1.0: 0.5
R G  IREG W TEIR T RN 12~16 h 724
ABTS" Ak, ABTS™ [ iy ZEy g (d FH A gtk &
BsAa B 2 734 nm &b S EE S 0.700 £0.020, 1 mL
ST B B vk B B AE S T I 4 mL ABTS® [ i RE 3%
W ,30 C A F R 6 min J§ T 5 734 nm P R
WOCHEE, A Ao 1 mL JG/K Z AR RS, OB N
Ao THE 3 U, L 0.003~0.015 mg/mlL V. $H P XF
SR IC, .
ABTS " [ H EIE BR B0 THRE AR

%m&m4¥§L £(2)

1.2.5.3  FRPA if 5l Jp il s R AR B2 40 11
FRAP 2, F§ &, B 1 mL BE& I A E] 10 mL B
O H, BN A 3 mL FRAP 2 % i # (0.1 mol/L
pH3.6 B4 ZE Wik .10 mmol/LTPTZ (% F 40 mmol/L
EhR) 20 mmol/L &AL IR EL L 10: 1: 1R &) o
PR ALFY 30 min, 7E 593 nm AL E R SCREE . [FEE,
JH 1 mL X715 3 mL FRAP 3R 2I1E=S X
ML ARE ., R 3 IR, Ve bR S,, il VE bR il
£ ARBIROCEE (y) 5 Ve & (x) Z [E iy |HE 7 #2
V., HeEEALE 0.002~0.01 mg/mL =2 [a] £ B 47, 819 B
2 FE y =62.3x-0.027 (R* =0.9992)

1.2.6 S S EESEME K 121 5380
KT-JO2RZ Akt | 1ILAZ AR | ¢ PEAR 3 57 Bkt 4683
Ed 7 N S S L S RV Ll R s = N T ST
PRSI S L A T R A R e ) R R S SR
HZEE 7Y am R k. R TR ELE 0~
1 mg/mLZ [Pk AT, I LR .y = 12.143x +
0.0391 (R* =0.9994 ) . a2 i 7 & 5% JH F FH " i
BRER— I AE BR AN . A T HJEAE O~1 mg/mL 2 [H]£R
PE R, IE B 2R 7 #2 8 y = 1.0036x +0.0217 (R® =
0.9993) ,

1.2.7  PrEALR % WIS 5 M b A Ak B
Sy HEFRFREN 1 mg 3278 T8, A 1 mL FREE((A%g0)
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AP B A, AR ALRE B R KRR S T B A
6 0.22 pm JERE R b0, A S . Z I FESh
BERE BERE RS 20 pL. A% S5 Waters C g £1: (2.1
x 150 mm,2.5 pm) ; mshAH A: F £ (0.1% ) ,B: H
Pt B VRS E " gk 2 BT B AIE N BT
PR EST, 2R 502 A ASE = 5 3948 90 ] : 60~800 m/z,
¥ F Analyst TF 1.7.1 F1 Peakview ( Version 1.2, AB
SCIEX) #AF #E 4T 5T 3 43 47, AR 5 B PN &0 AH G SCHR
[20-35 ], AT G Lb , 38 WX 2 B4 R T2

*2 LC-MS st

Table 2 Gradient elution program used in LC—MS analysis
A ) ( min) 0 30 33 35

70 50 20 20
2 5 0K (9%
TSR (% ) 0 S0 80 80

1.3 AR
SR SPSS 25.0 #A4FHHEATS 44T, T 1C, 18,
Duncan 547 58 35 53 M, Pearson 5347 4H 5k 43
#f, Origin 9.1 #KAFAEE
2 HERE5HH
2.1 REUAFIHIIFIE
FHIE 1 AT, 3 Pkt $2 B X DPPH H H &
PIA AR ERIEH . 78 7 FhAS R 70 32 B
1, KT-JO02 AZAkI 60% PN $2 B4 i) DPPH [ H ik
VBRSBTS 73.5% , 5 H AL T 2 IO i) 75 5 R
25 B3 (P <0.05) ;60% FF BEHE B 19 8 6 07 &
%, iX 5 Rorabaugh 2" (5% 45 - — 3 60% 2,
B4 B (100% £ P4t B . 100% FH P 4 B i 7K
PRI A3 B2 18] 22 55 A8 .35 5 100 % 19 I 32 B 4 14
I ERZ /N, 8 13.9% AN 60 % T T 42 B 15 [ 2%
M 20% . “ PEAR 3 5 Ak 1Y 60% PRS2 L), H
DPPH [ Hi 50 B )5 B ok, H 5 HiAth 6 FhE2EY
VSRR 2 B M B 2 (P <0.05) o Xt L A28k ot
= ,60% NER$E B i) DPPH B H 398 R R AUKR F
60% FAFEHE IR, W 225 A B3 (0w % s T H
il 5 FPEF IR I ER (P <0.05) . L5558
KA ,60% DN P 55 W R AZ Ak ik BT SR Ak T P 4 B ) 3
EPEEE A .
100 B 60% 7.
100% 2.1
" B 60% 14 i
E=3100% P 1l
B3 60% T
. B 100% T
5 CJ7mK
d

SOF a

60F

40t

20

DPPH [ 3L B i 11 (%)

A U] 5

AYAYAVAVAYAY:

o

.

AEERNUERRUUURRNRRRNRNNNNRN S

A

k3
3

EH
o =

VYR
K1 AFEEERI R DPPH [ th ZEIEERAE
Fig.1 DPPH radical scavenging capacity of different extracts
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Xf 3 MAZABE I 60% PN R $ B HEAT BT A AR I 1O
Br, g L3k 3.

3 OAFE MR SR IR AT

Table 3 Antioxidation activity of different walnut leaves extracts

DPPH [ 3t ABTS* [

> 2u

Paas WD WRIES

Iy (mg/mL)  1Cy (mg/ml) 8
KT-J02 0.283 0.199 41.68
bk 0.156 0.131 62.17
Pidk 3 0421 0.229 3547
V. 0.004 0.011 ND

T ND FoR AR s 3% 4 [

MFZ 3 i El LUE Y, Ak 5 AZ B i e 4
AIEPEAAAE 22 57, A i 2R3 BR B 01 A id R BB J1 4K IR
o IUAZHE > KT-J02 > “ PE#k 3 5 R ILAAE
P TG PEE AL TR Ak, 3 A Bkt DPPH
ABTS" [ B 3LIE B B8 F1 1C,, 4 31/ 0.156 ~0.421 F1I
0.131~0.229 mg/mL, iR JEHE F1 4 3547~62.17 mg V./g.
EXFTRE (V) FHEG, 3 FhAZ AR 2 B B A 1 e
PIETF Ve BPCEARBE S AT s X Rk B
EARIE A TAFSY, £ 8L DPPH 1 ABTS " [ i 3t
BREEJ1 1C5, 43 518 0.108 mg/mL F1 0.115 mg/mlL, A]
et FATRAZM 09 A 4y AN R, 5 B8O A AT T
YR BT EZE R, KT ILAZEEF KT-J02 (581 4%
k) FAE I [ /)N, AR B 7 5 AR, T PEAK 3 57
AZA, BEUR B R, WO B PR 3 B AR T R AR
TP AR HEIRAWIST o
2.3 ‘T3 B’ ZARFMAMMELEEHAR

VMK 3 2 PR AE R X Rl i DPPH 1 ABTS
F LSRR AR 1 SRR T & 4,

KA VI3 S AR SR AT
Table 4  Antioxidant activity of walnut male pollen

and its seed of ‘ Xilin 3’ walnut

DPPH 3t ABTS* [ Bt

N &b

W RS ERES )

ICsy(mg/mL)  1C,,( mg/ml) /8
Ak 0.490 0.742 6.77
WP 0.009 0.021 157.52

My H 0.525 1.688 1.38
% 2 Fihf 3.842 4.669 0.46
A 0.004 0.011 ND

ZEEFR A L3 POV 3 B Rk PRk
WP, H RIS BRAE J1 BaA R ST K A - IR >
i > T80 > AF BRI > KRR, R LA fL
YEH B, 2 ABTS ™ H HHEHEBRAE I D&Mk Ve 19
52.4% ,DPPH [ B 3LTEIREE 1l V. 10 44.4% iR i
HEJTHE Ve 19 15.7% o XTFM kU, AP &z DPPH F
ABTS " H i 375 BR AR 140 B 2 B R 1) 58 35 .80
[, e R BRI 427 £ 222 £ s 18 R EE I & B2 R
{700 114 4%, & 2 B AP 343 5. J7 Brae 25" iy
o R AR P X ARG 25 1 22 1 25 ) o = 22
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SR TR AR Bz b, TR 25 B R AT v By R S W 5T ) A
SR B W Ak gl 20>, B R IS ) o ) S U P A
o BRI TEIRME S, EE S A E AR R
PR AW 3T, AZ A T AN AR D7 IR 25 B AR 3 60% , 11T A
A iz SR AZ MR vh Z2 9 28 W) ot Ay FE AR TR AR AL, T A RK
HL BT (A% R I A R I L DR, A
FZHE AP RE 0 435 BT 22 370 S A 16 P ot , B 48 i v
R AR e, SEA A R e LA B A ) g
2R O3 5 A
24 BB EREMIE

PR 7 ARSI S B S AR S R,
Py | o B 2 S PO AR AR R PR AR S S B an 3k 6
iR o

RS AR AL & SRS & R (x £5,n=3)
Table 5 Contents of total phenol and flavonoids of

different walnut test samples(x £s,n=3)

b B B

" (mg WRTH/g) (mg T/
KT-J02 #%#knt 18.81 +0.10° 149.78 £2.33"
LAk 31.50 £0.10" 156.20 +1.99°

it 17.94 +0.16" 74.06 +0.30"

i 9.90 +0.53" 6.91 +0.10°
A3 S NP 129.98 +2.38"  103.06 = 1.44°
G2 1.46 £0.03° 0.73 £0.06°

E A 136 £0.02° -

I [FFFREARF R 2 7 W 3 (P <0.05) s — AR AR AT
LAY -

MF2 5 Al E L 7 AR T 3 S 5 Sk
Oy, B MRS AT R S 6 A, R PR 5B
BRZE AT o 3 AR IHAE S v, Ry AR 2 R i Y
HilAZ#k > KT-J02 > “ Pask 3 2,

ASTRIFRA B PEAK 3 57 R BhRR S 2 19 | B B
EHRINFPEZ > i > fek > W R > KRR, N
P g Py RN R B A I A, 4 e (129.98 +
2.38) mg ETR/g f1(103.06 +1.44) mg ] /g,
R B BT RS AR 1 7.2 5, BUEETER S
IR 1.4 ff5, CPEAR 3 5 AZRRRR T S
RN S 5 NP B > A B2 AP > KR, (N
B 1A Ry B 3 S SR Y R PP AN e B2 PR 89 %
96 5, FL BB S B T PP 141 £, KRR
B RIS AR 4y, 5% BH i A% 1y IS i R 2 0 B
TR F PR

iy 22 6 7T UL, A& 48 AR BT & 48 5 DPPH 5
FH LW BRAE /1 ABTS ™ [ HH 3ETH BR B8 J1 1 FRAP if8 i
BB A EAESG . Bl & S = H WA R E5
)47 0.882 .0.970 Fi10.983 , 41 B H K T 0.8, FH%
PEAR SR . BRI 5B 5 DPPH | i 3Ly KRB S AH ¢
FECH 0909, FH G AR B s (H 5 ABTS™ [ H LI BR
HE 71 F1 FRAP 14 R R AH 5 R AN A 0.782 F10.742,
MISEREIS/INTF 0.8, A PE AR, 13X U W BB L 6
W S 2 A P AR A R e, {E T BB f T LR A LR
ENERAYS A ny e N
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6 S B BRSSP A A B
Table 6  Correlation analysis of total phenols,

total flavonoids and antioxidant activity

v 4. DPPH HFi3: ABTS' [t FRAP
HRAE e i e
e 0.882 0.970 0.983
SR 0.909 0.782 0.742

25 MELBEERSEEST

FZMOAE: ity B v 2 B IS0 UL 1T 2 R B A X £ B
R a) B P, AR ) PN A AR G Sk [ 20-35 ] 247 L
X HEWTHEEAY o PUEAIE PR S E S R LR T .

MR T Al 4 A ERE i SRS 17 AR A
Yoo, b Z 5281 5t O Fh, BEIRSEY) 5T 8 Fh o AR
R R B 3 PR Jo A A TR] o, S AN [RS8 o
HIAZ Mk R 552 13 Fhis PR ot - 28 S A, BRI 2E
8 Ffi s KT—JO2 Fll * PUAK 3 5 Bk nt b4 25 i 11
AR W 2E 3 B, BEIRSE 8 Bl H. 3 Az ket
B B A2 S 58 A AR (R (E 3 2 1) BN AR [R] 5 2 W]
HIAZ eI 22 LU A i B & B 2 B Sy Fef . Y
FR 357 AR R A M e HY 6 FR R W) BT By S 4 i,
TR 2 A, HERAETR W AZ AR N AP B A . 45
TR 6 AHSCHES T AT AL, UL I PEAN A S B S
B A G, i 5 TS W AR A

MR T I 3 R R PR 3 57 N
AT o> M B R B % 2 3 R Ak g e
B3 O A, BIV .S —WiIHERBE S TR M 2R -3~ B
B 2R - 3R FUH T MR 3R -3 - B M
-3 - BT RLAROBE A B MR B R T D
o e AT By 4 BDBEER TR 3 - Wi E R
TR R RBE TIREG AN 7 SR BB T 1R

WR SRt

—4—0—B—D — LR #5 28 HAAEAE T VUMK 3 57 1Ak
e, JLES FEAAEAE T KT-J02 #Z kit i, Pereira
2V FEAZ MR P M 5 5 — iR 4 T IR M R
3— RSP M 3R 32U AN 2 2R 3- BT hiAf
BEEF , SAHTTE—2, RN Pereira 25" i 7 AZ Bk 1T
Ko 3 -IMERE S TER X DR 3 - X Fm GBS
iR A—X A SR S Je iR M K 3 - AT A
Wit EE 28 3— AHETE , i A< 32 56 A A LA Bk v 2 58
H 3 — R e 2 7 R R N R, A EE AZ BE @ i A R
KoE X SRR RR . Wit 2 3 b AT A AN
Wit e 32 3-AMHI R LB, X AT REE i T T s % 4k
SRR AR IR MR H Oy AN [E], S 3O T AL A Ak
WEPEP AN ) FEAZ A PN AR A i oA 1 F,
REAENR . F vn i AE LEWTIE bt 2 B
AEER 2K R, EFE BRI AT, AR
A R doE ARFER, B xS TRk R R A g
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Table 7  Identification and analysis on chemical constituents of different samples
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