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RisAL, WARAR, OB, RikA, AT, REE
(BERFEMmLFERP L, AFRE 050051)

W OE: B e SO g - BB B RS 7% (ultra performance liquid chromatography-tandem mass
spectrometry, UPLC-MS/MS)IME s & i h'F EIREMER ST LRERBR L. FFE FRRKELE-1%
SRR WAL, F Bond Elut PBA BAHZE UL L), DL O 1% RRIEIR S5 ZIE1E TR EIAHE, 24Nkt
Capcellpak ADME A i5£E(150 mmx4.6 mm, 5 um)53#8, R Z ROV ML, L PCy,"N- IR f 2 H
EMRER-Ds WINPT ERIE . SR B EREMERE ERELE 0-200.0 ng/mL i N C R REF
(r>0.998), EHFRH 10 pg/kg. B ERRFFILFE ERRZEINAEH 10, 20 F1 100 pg/kg B, 3 EICE Yy
96.0%~109.5%, AHXARUEMZETE 1.23%~5.71%2 [0 &5 ZJr kb MR BCR s . R, &M T3
PEVER AL ER AR HE B AN, W] A S I b A S A A I SR A R S

KRB RO G-I BTR S SIR s B EIRER, WY EIRER

Determination of epinephrine and norepinephrine residues in animal derived
food by ultra performance liquid chromatography-tandem
mass spectrometry

ZHANG Hai-Chao, WEI Xin-Xin, WANG Jing, JIA Hai-Tao, LIU Bao-Ru, ZHANG J ing-Wen*

(Technical Center of Shijiazhuang Customs District, Shijiazhuang 050051, China)

ABSTRACT: Objective To establish a method for the determination of epinephrine and norepinephrine residues in
animal derived food by ultra performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS).
Methods The sample were extracted with acetonitrile-1% trichloroacetic acid solution, purified by Bond Elut PBA solid
phase extraction column, and separated on a Capcell Pak ADME chromatographic column (150 mmx4.6 mm, 5 um) with
0.1% formic acid solution and acetonitrile as mobile phases, the multiple reaction monitoring mode was adopted for
the quantitative determination with '*C,,'’N-epinephrine and norepinephrine-Dg as internal standards. Results The
epinephrine and norepinephrine had good linear relationships in range of 0-200.0 ng/mL (#>0.998), the limit of
quantification was 10 pg/kg. When the addition levels were 10.0, 20.0, and 100.0 pg/kg, the average recoveries were
96.0%—-109.5%, and the relative standard deviations were 1.23%—5.71%. Conclusion This method has high extraction
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efficiency and good repeatability, and is suitable for the detection of epinephrine and norepinephrine residues in

foodstuffs of animal origin, which can provide an technical sports for determination of illegal additives.

KEY WORDS: ultra performance liquid chromatography-tandem mass spectrometry; animal derived food;

epinephrine; norepinephrine
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B |2 (epinephrine, EP) 2 2:H'Ef B & (norepinephrine,
NE)E R & iR, il w0 L 26, 5 A4
FRE B 5 B B8 VIAR DG, TENIRRO A RS . ARG
AN . B R G 0 A B B Pl Tz A Y
PEFU2, EP BRI T s . AR, RE B
P sebIR il 5 e i A8 4 ok B, e o e if, O
LAY O SO I B A st SR I LSRR, T LSRR
MR TR PP RME . OBk % ARk . NE £l EP AYHi
T, HI B REE T A, Iz A3 A TR AR B
Zi6 . EP A NE $20 JLRB Y i, HIEA 2454
FEME PR, B ERREREYITE 20 2 60 A B
TR I A2 O BRI 25 A R 2, (R 2 R R e Rl
KT ESHRA IR, AT5IRmESRA . DR, E
HOLE RN I . S, R

HO. i HO HN
“CH,
HO
HO ol
(1) EP (2)NE

1 EP 1 NE L4515 R
Fig.l Chemical constructions of EP and NE

TEFRIEL P, — SRR EHCRF, R LS By
W55 p 2R B BE AR K R, K2R 258
HKIFEASE AR TN, (A5 & AT 98 5 R oK,
LR S & PP R &K . 2R EHTEE RS, W
BB | G FEEFLL R R I, AR
LAb D5 B AT LU S 1 2 3 W 5K, SUAT LS b AR G AL
XK AR B bt . B R IRERR W G 5% B AN OO
T P 10 B AR FEAT A 2 A R, i HLX ROz 8l 1ok
Ui, TCIeA ZEE TR AL YRR 2 LIRS i
BER . HRT, £FXF EP ORI NE MR 5Y 2 0T IR0
FR A SRR, R TR 2k B | R I T
AV, R S — AP X S IR R P Y EP A NE 5%
RO CIE AN 2l IR

FIT, ENAMGERIEE O EIRR AL HE EIRRSEIL
ZRBIE AR A 3R il |
PN b (SN S7 SN € L iR |3 S

RAGEPD . PR | RO skt R
- T TR R ROR €0, 3 - FR B TR P20 L G o
VR B2 R A R AT BRAIE ;WO (i R S Al
TR B I PP A 25y v R, (RBP4 SR
LAY LB UE; SO G-k R EUE &, (HATAL B
PR AT AR, SCIR G, BRI WRORH (3 - R BT
TEEORTER e . R . 245K Re ) 4 5 T HA B
WAL, TR E PR E S 255k BRI AR R 0. 4,
TEEPIXE PR B . RHE EIRE . 2
BAMEAT TIE s A7 S ORI WX R AR 4 B (solid
phase extraction, SPE)F:%, G i 0B AH €0 1% - £ B¢ B %92
X BB A B R BT R R R RN 2 T e R B AT T
M o TS TSIk i EIRRAE S EIRR
7] Bf ) 5 B 5T R b, BN BLAT AR G BR ME KA SN/T
5170—2019 i ZhiEE AL ERRER LTS IR
FODNSE ) | IZARUER AR (LR e i . PR A ORE € 33-
FRIBTISLIE, v B BRAKCOP AR (100 pg/kg), A
WA o R, ASBIFTE IR L AR A BORE SE PEXT R S A T AL
It 7 R B AH £33 - BR B T % 7% (ultra performance liquid
chromatography-tandem mass spectrometry, UPLC-MS/MS)
RT3 BRI GE BERRTIE, S0 JEE b EP R NE ASIE
(B AR St A AR A Ty ke, X Tl 3 M B B i 2 b
A SR AR S

1 MR5ERE

1.1 #RE5RH

LR AR SRR SR T S

Bond Elut PBA [ A # B (100 mg, 3 mL, 3 [H
Agilent 23 7); 0.22 pum A HLUERE (KA AR AR, B
AR AN AL PR R A M E AR IRA R, ke &
KW, =R CREGr e, TN ), &
i . FEE(A3E4l, 55 Sunrise Chemical 23 ), FFRR((A1%
4li, 3[E DIKMA /A #l).

EP FRifEfh(4EE 99.4%, fE[E Dr. Ehrenstorfer 23 #]);
NE bl bt (411 98%, HiRiHi T2 w]); °C,, "N-EP frife
A(EEEE 99.5%, LRSI BHE BAn 47 B\ Fl); NE-Dg
FRUE S (LI 85%, &K TRC AF]).

12 (&S5 R&E
ACQUITY UPLC # @& AH %L . Waters Xevo
TQ-S EREX UM AT Baiik (X AL H W55 25 ¥ (electron spray
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ionization, ESI)]. Waters ACQUITY C,g f2,i% 4 (100 mmx
2.1 mm, 1.7 um), Waters ACQUITY HSS T3 {&if#1:(100 mmx
2.1 mm, 1.8 pm)(3E EIRFF1 A H]); Capcell Pak ADME 4,
JE41: (150 mmx4.6 mm, 5 um). Capcell Pak ADME 4% 4
(150 mmx4.6 mm, 2.7 pm)( H A% 4k /3 7]); CR22GIIT %
HEOHL(H A H 73 Al); Vortex-Genie2 IR HETR ¥ on (35
[# Scientific Industries /2 ®]); PT3100D #J 5 #5 (¥ 1
KINMATICA A #l); Milli-Q Element i 4li/k 2 48 (3£ [F
Millipore A F]); XS205DU HL F-43H7T K F-(JFa 43510 0.1 mg
H10.001 g, Fit: Mettler Toledo 23 #l).
1.3 WHEE
1.3.1  AFEIRR 6 B4

A3 R IGE 2 EP A1 NE FrfEfh Al 1% R B s A i
Tl B 200 pg/mL FABRBRIERE B, —18°CYRURIRAF o HERRNL
B RFRUERE A4 0.50 mL, ‘T 10 mL 5501, JHH

PR R B 20, #2250, FCIAL 10 pg/mL A9TRA bR R,

—~18°CY VRIRAE o 3 FH AR 9 75 2385 B 08 Mk B IR &
FRUE T AR

43 BIRREGE £ 1°C,, "N-EP Fl NE-Dg 7754 1% F1 iR
FF S A AR 100 pg/mL BBRBRHERE R, —18°CY R i
TE o MERAR I 3R NARARERE 4545 0.50 mL, BT 10 mL
A, HPEHRREEZE, 75, BRI 5 pg/ml 1)
IRATRER R, —18°C R IRTT

TRAPRE LA R v B BUE B IR A e
[, I 0.1 mol/L FER/K ¥ i ML il L BT v i oy 2.0.5.0,
10.0. 20.0. 50.0. 100.0. 200.0 ng/mL K ZFIbrHE T A/E%
W, WFRS RN 50 ng/mL, IR,

132 Hmaras

FREUSII R s IRAEAS 2.0 g(RSHZ 0.01 2T 50 mL
HIEBRIBLLE P, A 10 mL - 1% =8 RIEH, 4
FHEE 1 min, /INOIETY pH & 8.5+0.05, 4°CAIKIR 10000 r/min
2.0 10 min, 55k,

435I 3 mL HEE . 3 mL /K1 3 mL 0.1 mol/L LRk
#E(pH 8.5)Th 4k PBA #1:, 43HX 5 mL FiRSEBUR LA, i
TRYEHIAE 2 mL/min, QLSRR 52 T S B B T 4E g 4K
TS T FAEHL . 433 3 mL KA 3 mL FEEEARGE, EAS
ZET 2 min, 2 mL 0.1 mol/mL FRRVEZERR, 4 0.22 ym
VEET g, TRA), R,

133 ‘ARG ELEM

{184 Capeell Pak ADME (5,35 41:(150 mmx4.6 mm,
5 um); i 0.30 mL/min; #Fi& 35°C; #EREARFNS pL; ¥
HAH A b 0.1% P RRKEW, WA B W, #ETER:
0~1.5 min, 92%A; 1.5~2.0 min, 92%~10%A; 2.0~4.0 min,
10%A; 4.0~4.01 min, 92%A; 4.01~5.50 min, 92%A.,

1.3.4 it
FH, I 2% Hi, B9 (electrospray ionization, ESI), 1F & T4

152 2 (ESI+); £ [ W Wi ) (multiple reaction monitoring,
MRM){Hli; BAEHIE: 0.5 kV; HEFLHE: 30 V; B8
I 150°C; LA UNDUREL: 500°C; 29 T I
800 L/h; #EfL Wi 150 L/h; HlfH# < (Ar)i#E 1.7 mL/min;
B ERRER RS FARER KRR NER MRM 28003 1.

%1 EP. NE REfIZEAFRE MRM £
Table 1 MRM parameters of EP, NE and internal standards

S Hi 5 83 15} i) BTk fill 18 < RE ==

/min (m/z) /eV
184.1/107.1 20

EP 1.43
184.1/166.1" 10
152.0/107.0° 15

NE 1.37
152.0/135.0 12
B3C,,""N-EP 1.44 187.0/108.1° 20
NE-Dg 1.36 157.9/110.9" 18

SRR ERE T

1.4 BURSHR

A5 R FH Waters 28 7] i Masslynx 4.1 3R {4 R 52 5256
BARIF S I @IGE, R Target Lynx 4.1 BT EMEE
08T SR Mircosoft Word 2016 414X S 56 B4 ik 47 3
#E2xl; S%F Mircosoft Excel 2016 4144 %) S5 86 B0 HE #EAT4E
RER 2 i Seie 208 S 3R, S LU Ebr
2R o

2 EREHR

21 {UEEHHMK
211 RgLteEs

EP Rl NEAL S W13 R & ARSI &Y, 2 iE
L fer, PRI T N (A, A A A [M+H] Y
W TFE T, UnFEFIE ST, X T RSHE
YNGR, BRI . RV R ARE R . HEL AR
i IR R RE) S S ATk, B I R A
KB, SRR TE—E MR R T X A MR T
S, R R E, SRR E T A R
FEF, KL MRM IE & PR T S50, (R AL
W P ARG I A Bl . NE (i TRl b Rk,
B LABEES 738 m/z 1520, BALEWE TS HIE 1.
FhE LR NE 2 7F 2 min J& H 3000 0 AR 55 A9 P,
JITLA NE SR 20 B A4, AE 0~2 min 47434
212 &igigikdt

EP Fl NE ¥JA7 3 MR, Bt te &, fEaEmk
PEETEA DO A0, AL G Sy B RS B R G
I, ABFFERT HR @ik Waters ACQUITY Cig (100 mmx
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2.1 mm, 1.7 um), Waters ACQUITY HSS T3 (100 mmx2.1 mm,
1.8 um). Capcell Pak ADME (150 mmx4.6 mm, 5 pm)#l

Capcell Pak ADME (150 mmx4.6 mm, 2.7 um) 4 Fp &%+ 9,
Cis PRER 455, T3 M1 ADME A5t AR BiA 3R, H
Hh's pm /) ADME @iAFigIe Rar B . ik, %8
BitE A 5 um 1) Capeell Pak ADME (&35 #E 43 B R AL &9
2.1.3 AshAegic

AW ERE T K-, K-CHERRIER TN, 4
SIS T RRYIAEAS R IR SAE T g ma % Ee R B, K-
CREVE R SN AR H i [ AE 58 5 o B F EP R NP B8
SASEIY SR A G 2 s IR LA, SRR hoin AR R AT LA
e BRI R BRI, AR S R R . T
PRk 2285500, v m SR R, Wk, AR H
BT AR BIAE HOI A [FI e B B F R VA RORT (05 4 s A
TENR N R, 25 R, ZIEHIIA 0.1% R 5 #45
H AR 1 0T 1% ) Ry A A R R, R R, R
TE o PRI S 30 F 220 7 L A 0.1% P BRVES TR AE R i st Al
FEEEVRL, EP R NP Al LA R4 8 FLEIE R AR M AT,
THEN .
22 REEEHSMmK

EP J¢ NE B & M st, 5% TKERMmA LT
FE T G, ©FAMEBUETI RO . LRk
VSRR i RIS, AEIE LB RIRBUA I 2 . &
{§-7K(95:5, ViV, ZIE-1%=ELERER(T:3, V: V) EIHEEEL
o SLEHEA 6 0y 2.0 g 4 INFRE TN 100 ng EP Fl 100 ng
NP)/5IH ik 3 FhEEBUA R TRIALFRERIR, 256 2L
K5 R -1% = A R E I R B e i b i, (B2
% B F) EP A J: NE By oA fk, ST LAFESR IO I Hh m AGE &
R LA 1R EAL, SERR 2t M- =S S RIE (T3, V2Y)
PRI, HIUERE RO R,

SR E R . EAS R, A5
FI RS O . S8 R I S A PR R A
KINRE L2 PRI, SRR, PRI SEEEARR | HREHR
EFIRIFISEIR A SR R BB I8, e PRI 1 min.
2.3 B EHREE

KEAT SRS E S EA . BEIRRNMAR, A
JIE253#% %€ SPE /MK, RILTE i SPE M2 i ZEX R Sk 11
1k, FIH 10000 r/min 4°C{IRHELECr 10 min Z53H, dAniAgLL
2 0% FH B B 41 S IR 4N B J5 4k SPE Bk

25 SCHRASHAT EP (VR 1% 25 % 44 pKa {2 8.555"), NP 1)
pKa {624 8.58, PHIICAE B FAC# 2 UkE LR A PR 531,
HLB SEKCEERAE XA DL & Pyt B — e 1
FHHRE 7, PBA MR AT 1 AR 55 EP A1 NP Rl JE AR
T, FERPE AP BT T AR, MR T &
AR, XPE PR KA. B, AT

FEHES T HLB # . PCX 9 FHE FA8#At . WCX 55 BH 5+
ZEHAEFN PBA ZRBIERAE 4 ol [ AH 28 TRURE (19 2 B [l g 3. 3
12 43 2.0 g 4= AANFRE TN 100 ng EP #1100 ng NP)Z& 5
B ERES ARG A A AR PR, L RDCR AN 2 FR . 45
KL, PBA ZRBHERAT A Ay [ AR AL R X H AR 55w 1
PEPEME, At I ANT R o B A B PBA A
IR HE T Ak

100
< 80 Fo] sHLB
5 60 o
M o aPCX
= 40 ==
20 Fm)
o] BPBA
F]

W Fiz

Hir¥
2 K[l SPE FEXT H AR 4o X I A A L4 (n=3)

Fig.2 Comparisons of the absolute recoveries of targets with
different SPE columns (n=3)

MARBUAF . $REBU . SPE H:Mk$EE, EP #1 NE
[l e HAT AR AR, 3T BEJE: T e T 45 # 1k
PEFAAL . EP ZEASII 52 5 26 v [l ISR AIE, Pl RESE I
b=t A L AR E, EAR S WM R G/ E R T
P BRI, 8 AV VB R IR VA VR 15 $ U T pHL I,
1% pH #HI7E 8.5+0.1, Wi pH R AMEAREM T X
JE
24 HEFEYNAER

VA 2 35 - 8 I ST T 3 43 BT ARG N R A A R ST K
(matrix effect, ME), 18N 2251 & A5 5 MM ol . I
JEURKNE 5 M B2 WA AT Jr vk ) R AR RNV A, 44 s e
Feimzz, B, AARUEEEES R e AR P, R
Xt ME A . ME/%=(3 5 DG e by v i 2 14 R 3 /4 75
FRRAE IR LR R RER) < 100% . — B A, ME 7E 85%~115%22
[ JUA R S BN AN B . ARSI AL JERA
XS 4 PR AT ME W, B 3 R, SERMARE
EP 1 NE 35 5 00 il 2000 $5 0 BH 5o R AR D 125K i R a5 [
AN 28 PR ) ST AR A TR, DA IS S HE 2

100
80 -
< 60l B35
0 : O4B
> 40t :
: BER
20 - - BIE
B AR

S
H

3 NIRRT b R i R 25 B R R A BTN (n=3)
Fig.3 Matrix effects of EP and NE in different matrices (n=3)
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2.5 FEFWIE
251 AMXRARZER

TEA Ty VL P o 8 (SR 00 45T, 43 TN e ) JoT f v
9 2.0, 5.0, 10.0, 20.0. 50.0. 100.0. 200.0 ng/mL 7 M5
THE 2 40 EA T VA €033 - B I BT I, DA S )
Jo7 D TG AR5 PN g i U TR R L () X A BT B B R VR E (X,
ng/mL)ZHIFRMEZE . 7E 0~200.0 ng/mL JEE N, EP 4
PEFTFER Y=1.25743X-0.6515615, L&PEAHCREH 0.9986;
NE HJZRPETFE N Y=1.43578X-0.018175, LRPEAHCREH
0.9983, EP #l NE ¥JLEL LI BN R RAT

R A7 b 3 2ok 7 e R AT 0 B R 50 B DU 2 It T
ZWT SO, SCIRLIZS AL e E T UPLC-MS/MS

% EP Ml NE B2 R4 10 pg/kg, T LA 2K .
252 wEKE

B EREMERY FIRRENEEY R, BiIok
BREEANEH BRI &R, W, AR
M AL T I 24 000E, B8 BLS0  eRE i LT ;&3(\5}
FIEBOER . AL FRFGENFERIEE, £1, 2
5 S TG B A I K AP T 7 35 0 el R 52 5 %ﬂﬁk%
I 6 U, WA i PR 96.0%~109.5%, AH
Xt bR #E i 22 (relative standard deviations, RSDs)
1.23%~5.71%, fFaMUEREOR, HAGIESRILE 2. LR
R B, 2 2SR FMARFEAARRE i MRM a3

F LI 4,

F2 PMHRERPELREMERE FRRNFHERERMNEEE(=6)
Table 2 Average recoveries and RSDs of EP and NE in animal derived food (n=6)
o] a0 eS| XA
EY IIIKF/(ng/kg) S ST D Fan
RSDs/% RSDs/% RSDs/% RSDs/%
Wi/ % S Egm S R % ST i v v
10.0 102.1 3.01 106.9 4.03 96.0 4.85 101.1 5.42
EP 20.0 104.0 2.50 103.0 2.94 99.3 3.76 99.5 3.62
100.0 99.5 1.23 101.1 3.20 98.8 2.45 101.2 347
10.0 109.5 4.82 106.2 4.83 97.9 4.71 102.2 5.71
NE 20.0 108.0 3.52 105.2 3.27 100.1 3.27 100.8 3.61
100.0 101.6 3.03 105.9 2.71 98.2 2.75 101.5 4.15
- 1: MRM of 2 Channels ES+ 134 1: MRM of 2 Channels ES+
£ 100 152>107 (EHE ERE) 52 100 - = 152>107 (EHE LR E)
#100r ) 6.65¢4 | \ 2.90¢6
g 0 st ! ! I E[_ 0 : I L L
=1 1.00 2.00 3.00 4.00 1.00  2.00 3.00 4.00
LR B4 A /min L3 B4 A /min
o\\° 1: MRM of 2 Channels ES+ 1.34 1: MRM of 2 Channels ES+
4 100 | 152>135 (LEHH LA 5 100 ' 152>135 (L EIRE)
= I:_m__w AL 2.17e5 = i , ) ) 1.93e6
= 1.00 200 3. oo 4.00 = 1.00  2.00  3.00 4.00
L B4 1 7] /min L B4 A /min
s 2: MRM of 2 Channels ES+ Q
X A X 2: MRM of 2 Channels ES+
5 100 134 157951109 (R ERED) 3 100 [ s 9>1109(iﬂ3'%‘LHE%? D,)
g 0 F EN Il Il 1 7o¢ '—ES 0 L v‘k 1 7066
e 1.00 2.00 3.00 4.00 = 1.00 2. 00 3. 00 4.00
LR 8 B 5] /min £ ER 5[] /min
© 3: MRM of 2 Channels ES+ © 3: MRM of 2 Channels ES+
2100 184.1>107.1 (B £SO 5 100 1,43 184.1>107.1 (¥ I If %)
UL 3364 E [ L 5.26¢5
gﬁ 0 - iﬁ 0 I L L 1
= 1.00 2.00 3.00 4.00 El 1.00  2.00 3.00 4.00
R B4 B 8] /min £ B4 5} (8] /min
N 3: MRM of 2 Channels ES+ © 4 3: MRM of 2 Channels ES+
5100 r \'I 184.1>166.1 (%’kﬁﬁ ;; 100 1.43 184.1>166.1 ('%L;H%g—r%g
= 0 P L ¥ Lo A e = 0 |_ " ! ! Ve
=i 1.00 2.00 3.00 4.00 = 1.00  2.00 3.00 4.00
{4 B3 B ] /min R BA B ] /min
& 1 44 4: MRM of 3 Channels ES+ ¢ 1.44 4: MRM of 3 Channels ES+
£ 100 i 187>108.1 (°C,, "N-# FIR%) 3¢ 100 : 187>108.1 ('3C BN-F EARER)
X I LN\ e o S4ded o [ , f\ , , 5.03¢5
H 1.00 2.00 3.00 4.00 =N .00 2.00 3.00 4.00
{4 B3 B} [1] /min 5 B b5} 6] /min
RS FRE b ¢rﬂﬁﬂ$rﬁun(m§ﬁn7k¥ 20 pg/kg)

B4 A pYas AR AR bt 22 S i (0 €8
Fig4 MRM chromatograms of beef blank matrix and splked sample
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2.6 SEPRAEmASI

3R BT 20 HEUHE AL L 10 Sk AR P L 10 bR
AL 10 HEASZERE 5 EA T T EP Al NE BRI .45 5 iR, 50
HEK s I & S P AR NE 3 it SRRy
10.2~15.2 pg/kg, FAi EP; 2R NE fIKEH 13, &5
12,5 pg/kg, Akl EP; ARG AR S FARESE
258, SEPRFESRIN R NE B H R AE 8%

NE J& FRAWEME R, EMmAMBE P NE F%
kB EIRBERT, A ARRRY NE WA —/ N s
N MG . M Z AL RGBT, 3CiBd 2:2% fx vl
T8 NE Fhm, shEimE ERL ORI RAERE, Kt
FES IR A b BT — 2 LB AG . B RGN AR
FEI B Xof B i 2R 2 24 1 v oA B 1) PR B

3 4 1

AT 5 28 3o o B3 % R B B AS 1 A P Ak R ik %,
ST LA AR 2K B - R OB €3 - B I B 1 D R Bh
JE £ v EP A NE 5% B8 = 0 ik . BRI CIE-1%—
ROBREWG:7, V:HIRBUS, PBA BEAMAERK L, L4
W BEJEORL AT E 474325 I T R 2 | AR IE AR OE, 3R
R BE MR T S5 3 50 T [RIBHI 2 EP AN NE 4 5 A 3
JERLVFEMR o 2R IRE, 20 R AL B BOR L
EMREE R, RN, S8AT SN/T 5170—2019 frifE
P, HA R iR, AT SCEG IR R KA IR
ST I K UE, I EL4E 5 TR RS, AT EE AN )
WIS, AR E SRR A ORI AR K S
4717 3 W A SR R R S, (R T Gl A X 43
TEPERSMEPE S AR R YA Rt — 2P AR .
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