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Research progress of molecular imprinting technique in detection of
tetracyclines residues in milk

SHANG Jian", SU Xin-Ke, QIAO Shuai, WANG Yang-Yang, LI Jian-Wen

(Weinan Inspection and Research Institute, Weinan 714000, China)

ABSTRACT: Tetracycline antibiotics are widely used in animal husbandry, and their main ways of entering milk are
through environmental exposure and direct ingestion by cows. Tetracyclines accumulate toxicity through the food
chain and pose a threat to human health. Molecular imprinting technology can customize high molecular network
polymers that specifically bind to tetracyclines, with many advantages such as high selectivity, good mechanical
properties, low cost, high temperature and acid-base resistance, and reusability. It plays an important role in the
detection of tetracycline residues in milk. The combination of molecular imprinting and solid-phase extraction
technology can simplify the pretreatment process, optimize methods, and effectively solve the separation and

purification problems caused by the complexity of milk matrix, including four solid-phase extraction and
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chromatography techniques: Solid-phase extraction, solid-phase microextraction, dispersed solid-phase extraction,

magnetic solid-phase extraction, etc. The specific recognition ability based on molecular imprinting technology

combined with sensors (including 5 types of sensors: Molecular imprinting electrochemistry, fluorescence, photonic

crystal, plasma resonance, and photoelectric sensors) can improve selectivity, stability, and response speed. The

operation is simple, especially suitable for rapid screening on site. This article introduced the research progress of the

above-mentioned technologies and sensors in detecting tetracycline residues in milk, analyzed and discusses their

application effects, and pointed out the future direction of molecular imprinting technology in this field, providing

reference for subsequent research and application.
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DU i 42 K (tetracyclines, TCs) LR H -4, &
— R A R, HERAUBERA Y, s EF
(chlortetracycline, CTC). + %% (oxytetracycline, OTC),
1 # (tetracycline, TC). 2 45 # (doxycycline, DC) >}
EROT(R L ER . RNEERF). 45, CHRIPRK
TCs £ 40 Fh, £ A TCs £k 3000 ZFpl' 1, TCs X 24 [G
B IR 9 SRR S S A R Y, R el
1 Jy B 25 sARDRHAR IR AE & ol A= 7= v iz R R SR,
TCs ZIESNIRMNIRE, L BWE L, X AT
BB . EFRES RS . ST T U, ™
ER AT REUFIE S, B 2X A EREE R A B,
WERGE.C . Wik, RE . BB, FHik, Wi
Pl TCs 2 X EEW,

PR TCs 5% B ERA PRI, (DFFEAA, TCs
TEVEZ2 [H Z A B 97 8080 2 B DY, fifi S K64 TCs
2 NSy ) HEM ) R B SRS v, AR K . R
B sh 4 A TCs' ()W 4 HAEHEL, FR5H P 40442
W& TCs YR R U 4 44 F TCs 2i¥iAsr!), X
T TG TCs BB B . AR, A IS IR
B P A R AR B R DS, 2 W i) 4 At A2 B R
LIk, X ITCEEXT IR E BTl A kR RS AT M E
BHATAIAS RS20 00 (EAS T RS2, FR A 56 [
AR . BRIEERI R IR E, A0 TCs SR EBR
0 <0.1 mg/kg!!® 11,

HH, ZF405 TCs BRI A masoi b i
TRORE (- TR I R LS | A IR 1O 2O L e I S o 1
(enzyme linked immuno sorbent assay, ELISA)?1%5 | 5&
7 VR A D T T A TR S WU IR, R RRE N Tk
FI40 5[5 A1 ZE B (solid phase extraction, SPE). JIN#E 7 2E
B, R AU AR A BORNBOR AR LSS . Horp, SPE DAL |
fAIfE . AP R D | ORISR O M 2 82 56,
BRI, f&5E SPE WA AR B Dl e, Az
BN, Hit, YT BT R BA R S R A8 T B Y

SPE Wi 550 I T e 45 ' A RS U A= W Hh IR 6 TCs.

S FEIEH AR (molecular imprinting technique, MIT),
SEAR PIIE— R 09 HARIr 7B, il s X% 7 HAT 4
SRR AV MR, 20 fit2d 40 4E48, PAULING
TR BUAIE A BEY, ) 1972 4F, WULFF %27
TSI g XS RN G R RR A A ) B A R W R
J1 ) 4y F BB 3 3R 4 ¥ (molecularly imprinted polymers,
MIPs), Fri&i&E MIT IEXJERL. 4K, FEE MIT AET
RIEMSEHE, MIT CTEMEL, FREL. &ah . b, BV
GURHE 2 OTE . TR AE YR R A I, Ok
Zilid MIPs & 4EMKN TCs MRFFE TAEME, LTI,
YEZLERT MIT 4R TCs Ml BFSE IR, B7E N
i AT I ARATLAL . WA FRGEYS . AR WA T Al S BUM £ b
LA W EAEEOR S8

1 SFENES &IE/BAEK AR

BT, 4@ TCs M EFirfEdE kA GB
31658.17—2021 { B i LA FEZARME S i b U
25 T RS AT S 24 5k R R I VRORE (- HR O
Jiik ) Rl GB 31658.6—2021 (i FE 5 brifE sh¥)
PR S YRR AR R R RIS S AR AR AL ) o
KPR SPE HORXT AW Y TCs i ATHH b4
#, SPE &Y TR NN Z AT ik =z —, HAH
PETRTER IR . BT . I SE A S LS8 5 . SPE
FORAZ Lo FORH LR 0], AEL H BT 22 B iz i 50 R 7
LB . 4B B AR R S R,
MIT il %5 TCs FpretE 4 & 9 MIPs, HA PR | HL
PERRAS . AMIRRR . T = iR A BR B SR w4 . I R AT
FHAEA 5202 g 2 TCs B9 3k 35 2 R RO
j& ¥k (high performance liquid chromatography, HPLC)HI¥
HH 2,33 - BB BB BT 33 5 (liquid  chromatography-tandem mass
spectrometry, LC-MS/MS), X WF} LA I, F2 xR
PN RE R, e SR . HPLC & LC-MS/MS Hikh
FIIRATEES MIPs, REUS W & 40 s A ], 5 29RAs,
A-gfrh TCs HYPRIE ST B8 5 s IR L T — S muigte. B
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B, 43 F E[ 3 [5 46 2% B (molecularly imprinted solid phase
extraction, MISPE) == % i £f 3 7 #F [& #H 2% B (column
IR e
(solid-phase microextraction, SPME) . 43 # [ #H 2% Bt
(dispersive solid phase extraction, DSPE). H4 [l #H 2K HX
(magnetic-solid phase extraction, MSPE)%5%%

1.1 MIPs-PSPE

MIPs-PSPE ¥4 MIPs 1 A H0RHf 4 SPE #:, 2761k
- FRE-IR -V LA S BR BRI T, SEB TCs 4 B 5
k.o MIPs-PSPE X} TCs 445 5P 5 5& 7T LUA 28082 4%
BTG, HE5R TCs MfF SR . MIARIR, RiG, 5%
T, THHE, % TS0l [ st ab Bl kg
SPE FE (U135 K 37 8- FE) L, MIPs-PSPE A6 7 ik 7 £
JE R S5 TV B . R 0 BT T 2 SR AR T

NEBBEPIFR T —BE A Mo, LIRS 1%
RAMM ST, 5B ULTE RS EAEN - 2 IR & W
MG T MIPs, Fijm, DIFRIECRHE/ERL SPE /ME, 3F
H FL TR TCs i MR, 4G 25 545 7 b ik B
Tz s . 3% MIPs %F TC. OTC #l CTC B3y
T AR B & 4 3R 82.0%~86.3% . 82.0%~86.0% FlI
79.4%~85.4%, LVETEEIN 0.05~10.0 ug/mL, CTC KA H
FR 4 0.05 pg/mL, TC F1 OTC AY#E HBR A 0.02 ug/mL.

FENG %Pl cTC N BiM 4y F, W 3N & R
(methacrylic acid, MAA) R T RE LR, AAR /SR LGk 1:4
B, AT A AR B AR AR ENIE R A9 . il 459 SPE #EfE
i [R)B A 3 4 F TCs, B 1 R 25 (3560~4700 ng) Fl s
IR (>87%), FF HLAE#S & /08 4 i FH 30 . TSy Jridk
i HHBRA 20~40 ng/g, SEBRAE S (05 XS EEFIRE A IELIL
ZH T4%~93%, X Flt MIPs-SPE #F B4 Ab SR T 3 FhRg
FH SPE &, RIAUENA T4 HIRE TCs B8 5 e 4k
1.2 MIPs-SPME

MIPs-SPME R LA MIPs kW B 50 v do 76 [ s A4 1,
6T P K U A O R ) IS A AR R P T, sl 4
B TRESER P, P TCs 1ERE M IR ZE BT i )2
P ] 3 i 22 45 1) 22 S S IR AE BBORN e 4 ), L 0 28 A o
AR R, — SR AR ERE, B PR,
ST Ak, RIEERERR, WA, SRS AP,

FEFE DI, OTC M43l % T MIPs-SPME V&2,
@577 MIPs-SPME 5 HPLC I JH R & 2 45+ TC,
OTC M1 CTC M4 Hr ik, 53R, X 3 Fibusk Z kit
FE RSN 100~1000 pg/L, TC, OTC F1 CTC AIK: H FR(SIN=3)
A 40~80 pg/L, JARKEHR 500 pe/L B, [EEEA]
97.8%~109.0% . KARDANI 45 BSi 4 J& - A7 L 4E 28
(metal-organic frameworks, MOFs)5 MIPs & & ifil £ £ fL1&
WA R oK, #2288 HPLC fu Ak SO0 254 e 2 5 vh 9 F

packed solid-phase extraction, PSPE) .

TCs, LEPEVEEA 5.0~1400 pg/L, 6 HBRAE & BR300
1.1~2.3 pg/L #3.3~7.6 pg/L, FHERET 95.1%, 1%
Penl a2 D TCs, RBE S, WS, &0
B Z AL 53 ENR IR 2 PR EA 5 R S PR R R 1 W o 25
i, AN T

1) MIPs {45 B MIPs-SPME, HEf% X 50 4347 0304 7
PR AE IR & 4, SR, TR 2 S LB AR A 2 o 1 2
AT IUB, B IR N SR RE ST, AT R 1Y
R AT HAT — € PR
1.3 MIPs-DSPE

MIPs-DSPE J&:H4 MIPs 1 4 0 B 71134 5 73 BUZERE i i
VR A PR, BT MIPs SRR AR R, 20 s
IESYES MIPs, T FHIE BV 77 e B W B iy B A 40 # 7.
HAR A A B 80 ) 2 AR B T, v IR AL

LV %8RI OTC Wi, MAA A HLINEE A, 102,
IR RELE N T AT IR, BRI DI Ik 420N 5 = R AR R AR
AR, i A — R B 4 1 BRI A HL-TEHL RS S M
BHH T A5 TCs oA R AR R B A s 4 45 R 3R,
MR OTC RIS 1 R R0 ) R e ek  fE DAk Y
SPE 4T, K15 T 18.8 MYE A M 1 LA I RAFIFE Sidrik
ROR o B T2 R N7 R T3 R Y BRI i BR 433
4.8~12.7 ug/kg F1 16.0~42.3 pg/kg, IS 80.9%~104.3%,
TEEE N 1.5%~5.0%.

TEALSE MIP A B 350K 151 A\ MOFs, e hnENk
2, SRR BT AR, BEA AU RASAR 43 PR f 3 ok TR i
R BRANTE 4 AR S 5 505 AR 35 45 ), WANG %50
FIF MOFs BRI . LS FLLAR I S T 45 1
e, @S T —F L MOF-MIP A R4 BRI SR U= 13 b B
TCs Wik, At Al 10 min, 256 M R0RA @
% - R B 3% % (ultra performance liquid chromatography-
tandem mass spectrometry, UPLC-MS/MS)% %%, {7l
4 1~100 ng/g; TC. OTC. CTC MMM IR L3 H
0.999.0.999.0.998; i i KR 43514 0.278.,0.318.,0.217 ng/g;
H A H RS % B b 2.8%~7.4%; il 45 [8 Yt %
84.7%~93.9%. ZJrikHA&ZENH, WFEXT TC. OTC
VUK CTC #EATINE o ESEBRm F b, AR i il 2 FE e
APUEFI D, K BRAAR, ISR R I R 4F, A0S
FESL BT s SR T — R R AT R, (R, TR
ROV IR E R R, S0 T2
1.4 MIPs-MSPE

MIPs-MSPE fi# 1 T DSPE HH I B} 57 43 25 it im) 31, 1)
FAAMINRE 7 RV ALK& TCs BORETE MIPs SE S 7 o B 100,
AR AR . W RS Il BT 2 E A AR, SR EIR
PR, TE Ak PR ATUS A 45 FEEAE

ZHOU %L o s v R [4- LM S A - 0
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3 (Fe;0,@4-vinylbenzyl  chloride-divinylbenzene,
Fe;0,@PVBC-DVB)f#Ek I Ekik, RAZRH G KR FHE
B B3R AL 5 T BINRE R 7 R & M B (restricted access
media-magnetic MIPs, RAM-MMIPs); RAM {4 35K FR i2F
A, R RGTIE AN B w4, 456 R SOR
AHEESMNERST TCg (OTC. TC. CDC. DC), LA A%
A 0.9991~0.9996, ZtEIEE N 5.0~700 pg/L, KB
1.03~1.31 pg/L, H W ENKZE N 87.3%~97.8%, RSDs H
2.1%~5.7%; H [8) [5 0 % 2k 84.9%~95.1%, RSDs K
1.7%~4.8%; 4, RAM-MMIPs W31 AT ] 3 mL KA1
B R A, W - O M B S 6 KR, TCs RNl /0
TREELE 90.8%~93.1%. SLEGELHEUESE RAM-MMIPs g4 4L
HEBRIL T P R AT 5 R AW T, BEARAE G i
&, T F TR WS BRAE B A HERR 20 M, R RS T, T
BF, RAM (98] AR5 % SPE F A5 1 & Bt T —Fh iR
T B B

WANG W) ARk A AR, 20 W2
TIRe AR, /NEEERRETR, E T 2R A BT Pl 215 B4R T
MR 2@ MIPs, Jirl s A0RE S B0 2 RERIR, 20y
PILE T R R SRR TC SR8 2012y, ROHbAR S T A1)
Xt TC B B 2548 (70.23 mg/g) FIZE A 3R (15 min). HIEET
&4 MIPs, ZAPRLEA PG 5T B R . Iksh,
JIr il %A BHE S SPE W75 HPLC BEA, Frsr iy
W R PR (0.83 ng/mL) A AL [ R
(94.8%~98.5%) o A TAEN YR TC LR
WM B

MIPs 254 HPLC fil LC-MS {30 8, HATHERfml ¢
FIMELS | RvE bR ARSI, s e i (IR
N ¥ # HPLC F1 LC-MS fAE{ani vt . H# it &4k
PURFERAR | R B E AT KRR | XS
BRI S AR, T R I PR At R A
FRREE I A R
2 pFENESMERFBHARA

B  TT B AR EAEB G #w . Jorki 2 KE
L RSG5 S, el Ry PR )3 e A T R R
ST U A RER L . R, FeRem . &,
A TR B SO AT AR IS S W T R s s LR A 1 AT 8 1,
- HET MIT AT TCs 58 B IE R #uk . H2E
MIPs VENFEFEEIRBITOHE, Bk, S LR E RS
ST, WIS, SSRGS I Y v R R v e,
Bl L AR AR e, AL Ge AR % s R A48
RAR,

B L ) 43— B0 0 A e AR A0 7 AL 43 Ry o 2 1 Uk
S E R e (o N e Y (R DR ) Y L S 1N
T AL IRAS | S T ARIHRIGRAS | LRI,

HGIX 5 AL RAF X 43 F BN A% B A il TCs o BLIR
Fr 3 prtel,
2.1 SFENEEBFEA RS

Gy F B B A A A R IR BT MIPs, ATl B
Bz 8 B4 14 T2 A R SR T ) 5 0 B 30 U PR A T A
FAL AL ISR o AL AL IBRET R G AT ) S A R 32
PR Z [RVAE A 7 AR i A2 A5 B AR vl o Bt i 15 5
X} B AR o F AT R i i — AR, L RAT IR A/
B RAME ., AT . BRAERRTRASERT AR, R Y Ei b
R i TCs RS 12 9 — 2 A AL i),

AR EDR B SR A AR e ik, A T 4
TN A2 AR A 1R IR AR TC BIHLZEFZR I OTC
FELIR TR S B 2 U TR, LB 0.002~0.02 mmol/L,
G L BRTE RN 6.0x107~7.5x1077 mol/L, ZEW5RESF TC Y
TR N A 82.8%~97.4% . H1F MIPs A% B T B PERR A |
R ENI A S A A s RS, HRi KEF R s FRA
PR B KA A — A T AR H A LA e, 1% o i
1 B2 TR AR e o O T R AR . U YANG SR 22
BRI F2 A D48 3 1 W4 M L 7 45 HLAE 2 (covalent organic
frameworks, COFs)4)T El i (Fe;0,@COFs@MIPs) i fk.2%
& AR, AR RUE MR 2 BT T 1% A% IR A28 B 47 (1 1
PE AL S B W K RE s TC I sE B9 £k PEYE B N
1x107"°~1x107* g/mL, [EICEA 89.0%~103.1%(4- W5 dh) .
XIS AR IR B TR B0 AR, S hrh TC 1Y
TSR AT AR 1k, 3T MIPs 8¢ COFs (1% /ddds
PRGN, AR A T T A 1B K
2.2 DFENBHFILRRE

A3 FER AL BRER T AR — B R A AL B B 5T 1)
POEWL HEIE AW TCs 5% B BT BN i AL e
FEA 4R 9O, AR FEE TR IO FENT L
SR
221 TR RAERSE

oy F BN PO AL AR ST B AR 7RO 2 8]
F) 22 RS 5 S A DO KOS B e B, BURER /D |
RIYPER . STl AEP, HHhfR 5 (carbon dots, CDs)&—
JeH WD, HoKIEERE YA A PEL . SR . i
VEZS 5 FLRAMIL | BERERRE 10 640253 2 F il
PRS-

ZHANG Z54P] NH,-MIL-53 JJ#844&, N,P-CDs $2{it75¢
S R A S, A T — AR B -5 4 B 0 R AR
NH,-MIL-53&N,P-CDs@MIP, FFLH X} CTC BA® IR
T R, s BR A 0.019 pg/mL. RIS, JEFH4Er
MBI e, SR RE T LA AL, B I3 al WAk Il
5 CTC, i FREZ 0.033 pg/mL. BRI F T4 15k
i FF CTC BAGIN F [E1ACA S 88.73%~96.28% . It 4h, ZHANG

R
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SIS N-CDs 6 A ZIF-8 tv, i) FH V7 Jie - 6 Jie v il 4%
N-CDs@ZIF-8@MIPs, JEIAEE T HF 445 TC M 1
TEFRE | e R R RO G s, Ty i Aar i ve B v L
(0.1~4.0 pg/mL), # H R A 0.045 pgmL, [ UK K
80.67%~95.22%.

DL RME IR L MOFs MBS #EK, JTEBIM
CDs NYSEGIR, 454 MIPs il e, &4 T ZIF-8,
N-CDs 1 MIPs fflis, 7R T CDs RAES ISR IEL,
[ 25 T % CTC Fl TC Y FRe R B3k, R T RAFM1%
RERTERE . Hoh, FRETHL SUOG R B AR, S TC 1Y
P R TR T T B R BT, TR B AT A AR A
FEHRAE SN EDUL . RIS, XPHRAE A 5L Bl AT EER AR,
RGBT, A EBCN AN F L RS AR B 5T
— KIS
222 TR RT SRR RS

T R AR — R AT ROt R A S A, A
PRI B2 (88 LA 1 AS [R5 25 10 40 Jo 20 o Py J0 400 5 ) S 3R
XF G, S 3 WA R AR 43 BT P v B 22 ] KT
S RO 43T NI A B R MIPs (R Sk R,
TER 43 BRI F il S AR K. TCs B, 43 ERiot
T it B Ak s A ol s T R ] B, e 2 R B 0
BRI E R A R ARk, DA SRR B Pkl . FI
Tz B I PRI B AR, R L TRA B AR BAG L X
NG RE TR « B T R

HAN ZEPSIDLRIE 200 4 T S IRVERIR, TC A
Moy, LAPSIEBER I RE AR, £ s RN IRER
ZEWRF, T8 PR B A G Ay BRI R R
(IR o BAGBRESLRARE, AME A AT A IR B0
SBNGEA R L, TTHERIERE E RIS R U
L KRRk 0.1014 mol/L; W/ Hesk, W Bl ZE 10 min
W, BEPEME AT, X TC MM RLm a2, ke
P, PIZe 5 RIEERG, APRe4ERHER = 1 R BT A
B, SRR RE T TRTAL B, Feilid TR A
AL, BERBVESN —Fh PR | 7R | iR i SCst e B,
FHTFIE A5 B H TC 13 4t

PAN 5y itk il HH — 485 507 BN e 1 A K
%t K¢ (fluorescent molecularly imprinted photonic crystal
hydrogel, FMIPH) 257, FHFINEL- 5 TC & & %5000
BENM LTy 0.1~50 pg/mL, & HIFRN 0.067 g/mL,
SEBRAGRE S AR Ry 93.86%~112.59% . FMIPH K5
MBS, ©REES Rt s RER s, 2
FEMELF (AR 2/ 25 d), REARENIREEH S FRREE A pH Y
Ak, PEIS A R A (R S U5 A7 R 5 2000 4R 15 1
84.26%), | AEEMWER. A, BHAEE—LEANE, b
LNBE S AT AR EAE TR OB, R RE S 8 Uk
B RER TS bR B R, iR

%%, AR FMIPH 4% & Bl—F il Ak iy B3 S st )
P14 Fe 8L T2 SR G
223 PSS B TR RERS

43 F B 6 3% T 55 B8 F b 4R 4% S8 (surface plasmon
resonance, SPR)J&K; MIPs [ 5 15 32 1 25 5 T AL R4 I8 as
A b, Y EARA T SG RS L MIPs RStk as AT
EEYTE ARk, DT 55 B T AR A R, R S BY SE A
W, AR —R0E WL E AR iR, ARG T RIS B 13k
PP AR B RAER MIPs AR FESEE, 7 2 (AR S T
FE . NI AR S R rP il 2 JR B A E A A oK 10,

MAA FI Z I LML E (vinylpyridine, VP)ZHFPE LK
TIRBEAAA, T 32 N T E AR SRR T BNl A ORI, 1
FrI SRS EAIER, B0 TRt mEE S
Bk, NAWAZ SO Je i IAC BE iR (itaconic acid, TA)FI
MAA XUE BE B BNE A FH & S5 88 IR R AL B AR
FERI TR AR5 TC, MAA 1A 1 TC #) COOH [
2 [E] 38 ok SR SR 25 A 4R AL R R Bl L 5D T
(IA-MAA@SPR)MIP i ith i i/ tH A e i W B e 0
BEEEME, ME T —E AE R A T Ok B
(IA-MAA@SPR)MIP 3R H LA A FTEBEAERR 7 1K)
At PE(E IR 60 d BRI 80.73%), RN, &5k
BES T R AR AT B, 4G BRARAR, 10N 1.38%107* mol/L.
FIESR TC E S BAR M Bt o XU SE TC 48 B4 Ja
i A0 By b A SR AR T ARG B B
224 HFEAEAERSE

ST EIGRALSAAG IRE 20 MIPs Sl R kiR
RERAAFGRES N RETE ARSI, ZREYBS
SRR BER BT KA R SRS, AP <Dk
23 OB 4R, AT BELAS AR, iR 5 AR L R AR 4k,
B 225 BEAL R T AT AR5, PRl UL T SR B A
e O pch el e & RE B M e S (e & 2 N oy I
SMIE AT DOCH BRI E S, 5 THIE
IR/, RIS, £/ LRSI EA E R
AR

RO R AR A A -3 R A A A BRI
L BB A 3 13 ' i A2 A5 B FH U A
M OTC, XAMfEIRataE . MM EE Ry, i
FEI 7 0.1~200 nmol/L, i HBR(SN=3)# 0.05 nmol/L, REHJE
o AR IR AL HPLC i 25 iR ER
[ IR 95%~107%, ISELE IS HPLC HaA—%, ik
e SR DN C P a b sV o E =R R 21 05I /2 L = S G T
WIEHI L, FEROLE - O E &3, 1T REUE;
X T ARSI g ST T —Fhifil 45 B8 . 2 THE . ety
P IR T2E s OTC HYREINE, [F, 26
XRG4 T2 EE MR, NIRRT AL & e 4t
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THHE, NI R A RIS OTC 5E iy AT
FETTAE)T I

3 #FRiE

MIPs [FHAE PRI R RESR . WEE S . R A
FAVEGF SRS, B2 N T2 2R M s I & (4
WHYREL TCs W& RS 8. & FIHE MIPs(U MOFs
PRSI AS BITF &, IR EE A5 8RB T
RS EERE, ERT, BRI T R4 Ah w4
AL GAL AR ITTE MIT FTF4-05H TCs 254N 5% B
W5 AR BB Bl A AR E S TR Y H 253
G, R S N g B 37 L 2 R A I B B A A S R
HARRRIITN ., Bk MIT C4RE T3R0S HrEe )
FN AT, AR YA BILAEF U5 TCs 2R bl
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