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Research progress of mineral oils contamination in food

LI Li, LI Yan-Jie , WANG Miao, CHEN Hao, ZHANG Yi, ZHOU Yan-Lin

(Sanmark Corp., Dalian 116085, China)

ABSTRACT: With the increasing attention on food safety issues in society, food contamination, particularly mineral
oil contamination, has quietly risen to become a core concern of public opinion and regulatory agencies. The recent
exposure of the “suspected mixing of edible oils in grain and oil tankers of Sinograin” incident has sparked deep
concerns and widespread discussions among all sectors of society about potential mineral oil contamination in food.
In response, this article first outlined the basic characteristics of mineral oil, analyzed the potential threats of mineral
oil contamination to food safety, and revealed its long-term and short-term impacts on human health. Meanwhile, it
explored the risks and prevention of mineral oil in food, traced the diverse sources of mineral oil contamination, and
discussed strategies and measures for effective prevention and control of mineral oil contamination. Subsequently,
relying on advanced food mineral oil detection technologies at home and abroad, it leveraged technology to build a
solid barrier for food safety. Finally, it summarized relevant laws and regulations on mineral oil contamination in
food both domestically and internationally, providing theoretical support for legal regulation. The purpose of this
article is to provide references for regulating mineral oil contamination in food and improving the overall level of
food safety through discussion and analysis.
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AR YIIE Y SRE A, B IhS e 7
NANELZ B WAL, FAE 1987 45 FEIEG Rl 222 ik &
40 Z2 N FE Wi S T 1% Sk A T E R,
1999 45, T A48 4 p i o £ s X st 08 P 25 el A1) T,
FEH 754 N(WAHGE N 681 N)yarEhER HE 2024
7 A, A g IR RS S R B
Y is Yol BRI AR RN, X —BT 5] & T AR
XTI SR/ M N RA i) P2 2Ly WA ES L = AT Ty DR A TR = s
AFPE, 1981 A PGHEF D il B e A T — G Sk g e 1
HR SRR, Wit Ita 2.5 AR BPEIER;
2008 4, 755 22 A AT 10 J7 ¢ SEAERF I TR s e
FEEIE 1000 mg/kg, F, BREX L2 2L R PR
HURE P is Y% T 50 me/kg RO ERRMER T, B4k,
HHEFEmR . A, ma. g U, B24LnmEE
oty P AR AR ARSI H A 3 810

BT, AR SO B SRS YA DG ] B AT R
M, O RE RS T g $RTHE S R O TR
Hs%,

1 #5m

B YMAE R — AV Tk JEoR, EZCRIE AR
TR SR, ORI 2P s b B, WA
T BT 18R AR L3 CUNFE B, 2548 L Ak etk
S Ak BERAR) O BR T AR, IR AT LA
W TSR IR AL AR A2 B A A
Hig 2, e Pl —BUEHE Cio~Cso MEZREEKIR A
Yy, O35 H R BB ORRE . L N el

AR Prm A 4 B 25 Rt o 25, — ek
43 R 70 D 2 W 9 il (mineral oil saturated hydrocarbons,
MOSH)FIJ5 & 425 )7 (mineral oil aromatic hydrocarbons,
MOAH), fb2#45H LA 1, MOSH 43 & £ W (B hEbiks . 3%

\/\/\>/\/\/

Bk R L, MOAH 32 i B e Ak 1) 35 B,
[R] Bt 2 75 f i B bE 2 AR B9 £ 38 55 J& (polyceyclic
aromatic hydrocarbons, PAH)A K & & . Stk &9, —
JBAR U Ml S A i P AP AE 15%~35%9 MOAH, Tl
R B S G il L4482 MOSH),

2 WX AR REEER N

2.1 WHHEVERE ST

W5 W i e P T AR sy 2 F AR
Wil ) BRI N 43 S IR i A BT 2 50, A T4
BT 32 M I AR A AL AR I R AC Y
C16~Css Z AP (LL MOSH Jy 32 AT LAZE i /Mg AT
FFE W A 1S A B U PR AR AR D e, O ELAEAA N B — € 1
U VB MU BRI L B AR, R B BUE
FITE Coy (B P R BEL N B U517 MOAH (1 #5M: T E
BANER, AR ELEE 3~T NI HEIRLER
(polycyclic aromatic compounds, PAC)fJ MOAH H.75 i
(R, OSSO M R % i GO )20

22 MRS MHER
221 2HAEd

AP HUR R RS DA NSO 38— % fil sl
TE 24 h WE MR =Y Z )5 5 A R 2 v E
BN, AAE— AT R PSS OB S SUE, HEZEFET N .

LN/ RN BT B | o N = o Y o R =
1B BT Al Y £ 2 A RS B AR B BT A, AR A
b2 545 HE JR) (Buropean Chemicals Agency, ECHA)RIEP!
FR, B II(Cis~Cso) 2T I A2 IR (14 A2 N
2 A M5 3] 1) 2 03 5E & (median lethal dose, LDso)
5000 mg/kg, 4 h P20 TE 42 i i) 2 BOEE MR ¥ (lethal
concentration 50, LCso)y 4500 mg/m®, ELRZ i 4FHY LDsy
2000 mg/kg. ZEHFRUIE SRR S EE AR R
B aEdEbE .
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Fig.1 Chemical structure of mineral oil
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I3 2 4 XU S AV ) £ 0 1 AR B B op S5 g 2
gh, MR E R YmatEth g R 2RI
PERGR, AR AE ., SR, Bo . RE EE
JEVE . R EAR, IR R K R4 SRR,
S 43 T A VR A IR KAL) A s 1 A R A
ERREREE, AFCh . B Ih . R ERRLL R ARG A ST
St B2 IR RWRE MR, IR ME. W HT Y
FAFI R TR AR R Z A — 7 MR 2 5, SRR TR
58, XPAMRICFEA —E M B SRR, BRI
222 EFRAEN

EREHEAECA T Yt ANURR, Sl Z2ma:
YA IEG I RE, FEARN A B RS I B, Bl
WY E BUEA

Ci6~Css Z AN FT 15 (LA MOSH R &, 3G
TR B E A A ), T LA H /N AR TR IR A
Bl AR IWIEE, H HAEKRANEA —EEFREM, SR
B EE R R ik E 45 (mesenteric lymph node, MLN) | JHFJIE |
BT R RIIIE . e Coq 19 MOSH R IR
BRI AN A TS AR A A A A
JEASTE], MLN FORB A 22 0] . REUAE A0 SO0 22 18] A 1
PritAhSEAR R B R AN b e B R A, MLN
FIREAE H 0 & i R o T MOAH B R R B H M.
223 LRRBARE, RiAE

2009 4F, ERIE G2 514 (Scientific Committee
for Food of the European Community, SCF)FIEX & FEH 4 20
ZURI A T A H AU BB B S U N 5R & 48 2% 51 25 (Joint
Food and Agriculture Organization of the United Nations and

World Health Organization Expert Committee on Food
Additives, JECFA)X 5 26 B A8 47 (high viscosity mineral
oil, HVMO)E N ARG (44 S VEIEAT T VPG, PPARIREE
B HIRAREREA 0~4 mghkg B9 E @A BN, FeBICHET
100 °CHZ Zh R AL 8.5 oSt T Pl iy ARAE B A&
W2 3] 451 FE 1E 77 & (no observed adverse effect level,
NOAEL), a8l & %% 0l 24 3 th A5 H e irdk
At (acceptable daily intake, ADI), i HVMO 1) ADI 2}
0~20 mg/kg M /d,

2012 4, JECFA {fcHa—Ti 1 90 d 9/ FOEAR 1 | 18
PEREE IO XT O™ Wl i BRI R T T PEAL . IR, BEE
Wi 2 FE KPR BGAN, /)N B B A R L
RS 253 T LU 2 2 g 22 SR . AR, X SESE R T
ANEE HHEAEITH W/ RO AR T RIVERL, 1 H R T
TRV R A AR AL 2 [R] (Y OCHK . A, BFSTIE KB
W40l ) T S R BE A O, A A 2R B AR (B AR T
GrFEEERDN), FBLE AR B0,

224 SR Ak gH Ak

WA R, KL Wil B o3 18 55 € 25 A AT REXT A

PERGE R SRS IR . REEVES 252305 5o i Jis 1 5 1E -+ L

e prim g /NG, BN BRI 2RI . B BBk
PR A DL I R G LI BRI S A B B AR AR o X — K
PR /R T KB ) g k. B —1h ZHU 21
FHRMFT LI, FT/\SEEm Y e EH T 2 850h
FOCTT 48, X [RIRE S —Fh B B g2 SN R B . X BB RS
FL[F R T AN [E B AR R B B SR T T
A, SAHICY T 2 4 f AR HE T AR

F AN NRAE TR AE R R, SR E T A
FRET WM A S AR RSN EEGE. AATA
AT E LB, IE bR i) 2 B s B
Ja ARG RE ST . EFHAR B R A SUR ST B Y
mi, HAEFEAK B #EVER) NOAEL i 300 mg/kg AH/d.
AMORUSO %558 K B, Co~C3 4L HHT 10 75 701 38 3ok
WP G 2 B 2R B /N B, AR LS BB B W A g e, Xk
—IESE T Z BT S, ECHA ARSI 67 1 4 93
WH/NR IR LR R B i, 4558 AR Z BN R B6 )L
FIBETE, X FTRESRINZE Wi IR & W AE R 451 T X AR 4
KE RGN LA
225 BEZVERBEER

MR B8 BB A 4 4 48 R JR) (Buropean Food  Safety
Authority, EFSA)WUMIASETTRE: WA S5 Ames ZHT4
TR LE R BRI A B G R A8 [RIEE, X gl
SR ARG R i EAT I I R s A STt 2R B, G sk
3 R A Ot A DR 6L

{HBF5E R W], BLLn™ Yy s oy BoA B0 5 8 8§ 8k
ATEAE RS AN e Ak s e S AL R E A B A 3~7 3R
) PAC SEUE A& B wEADE, W RETE & Kk b R i
FeEw v, KN i G &, S/ B K
HBTE 1o BbAh, o SoE et 5 AN A L, =
ZhE e AR ZE BE ) 9 (mineral oil with medium to low
viscosity, MVMO) R 5 | {2 A [ 28 B g BT b — A F 5
W, MVMO 5 FBUMEPE 2L . FRARSEARAL R, T MErE
BN 5 ey . FLIR SO o 7

XL oY AL W B, B 0 B M RO R AR T
ZREZR, WYY s BE . FER
KA 58 s Rl 8 T AR BORAS . HBL, PR 0 %
VR, WILRE 5 RIX SRR, H i T4 T 1) B 3T
fific BEAR, XFF0 P AEAS R Ulk 0 2 G0 v A, R
Tl 28 TR 0L AR A R, DABR IR SRR Y it
54,

3 FAMIERR MR IR

31 BEEPTHEEAXEIERE

£ TS e R — A 2 ELT 0 A7 E B A
W IR T B ST W o SRR 205
Y, AR ERER T LR LA 2065102831,
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TR V5 Y i

() B Al b e

Bt R, g R AR SR B
FEDR A, vTRES AT P, XLem Pl n] GE 218
&

(B SRR A 2y

W40 LA R A B 5 v A A R RE 1, IR A —
E A HURTE K TS BRI . — SR B8 A TN R0 5 s
Q1RO 7117 VR (S R Tz I s 5 I = R
A2y FEHT LA LA A AR 25 0 2, RTRELAS P ihAE
NFENT, RBIRVE R S A it RV R £
IR R, B AR S R R A E . 5
A 1K B VS IS AN 2575 Y £

(S)fr R Y

W4 T A ), — SR A A B Rk G S T 5
DA ARRE, i RDRESZ 2035 Yy, 1T R i ) 2 RDRL Y
EIL/a T
3.2 HHBIEEEXER

WIS Y i 2 A i U H 25381, EFSA % %
AT B S P s Ye Rk L, 8 T LSRR 5
A YIHG Y g 610203

() LR TR T 5

XA DO HA AR A TR, B 25 5 W R
fl BTG YL BIANTERY . BDRE . KL WL RTRDRY L W
Tkl LB AR RS RS

(2)iifiE

B TH Pl cE R, IR A A S 2 S
Yoo DXADFEAFREIN . BRI . SEAERTIN . SEREIR SR,
PAKATRIRG . Wih 4 (EARER AR, X e il iy
JRAE %, 255 W, TS YRR

)L L&

WAL SR — R 2B, BT LS
YRR R, DRI S A R T i S e 4 BR
R R R A

I3 H

T3 58 7 2 fe Rk [ AMIR B 2 205 W5 Y B 2

0

—o HFIG5E B A = s A ] Be Al FH 2 &G 5 ik B T
B, A e m i R, DR AR TS e R o

B X 3k SE 25 5 32 BN W Wi 5 G B, AR AU T
o AR T R U Sy A B A, LA i v G
RS, BB 4
3.3 H MBI TS i

T hE R — 2 R 8, AT 2 A4t
AL B RIS ), A Re IR S SRR . B
T s i 5 it 2 A5 LR LA 2800
33.1 AeiEi Ak HEREHE

HCE I T ARG 25, B ORE S0n TARM AE PR ER Y
WG, BB AR SRR B, RS
T )3 R R BE R T R SR R T, W IR R A e
BT 35 A T8 e B i Tad AR v, (6 i 1 571
BT YRR R, L w Priiis Je i XU . R,
i PRI 1 70 B AR A L b, IF B AR A ZER
H; b bkl SEARE AT Wik o e kL,
FERRXT T H A& L bR, LA 1L 9 i 78
BT X T A AT RE S A B AL A R
BT L, R IR F s /0 B I 1) £ AR 8 st fg
FEAHL, TR SRR RN RN & B A A, B
BN AR ARSI Y o X T BT LR R AT A% AT
AR, B AR T3S A G I B 50 2 Al XS
T B B AT 2 B, SR AT 400 TS e i AU DA
KAl R IR FE5 ke, G 6 TE 460 (58 FH A AF v 5 L T i
FUFIAL A RS, 8 B0 B S AN TSR A 5 00 il Vs
FAVASEIN T W42, B st R AN AL BT 7 1) 75 G ) Al
332 iR I EfAXIRITESF

] R I R ] 0 o S8 X TR T e ik
AUEH, BB TS Qe R ARAE . Al 5 ik BB AT ik
BETHUE, A WL IR SR . ST 4 DA H B4R
BN AEREENERR, IR RA . T, &
. BESEATIIEE I, RS TERR S R RE S
FRUE o IR i A 4 T 5 GeAer I AR (4 BiF & 0 L
PE R I W Rk e, A MR T iR AR S
3.3.3 B EFRSMELS A

TIN5 5 4% [ B A E PR SR BAAE, HLEE
TP TE G R | IR PRI AN AR R, (R RX
PR AR, PR G, Sl E B 5 2 R
ARG —, Wb HS EERE RSB R SR, (LR
i B 57 2 IR A T
334 RIAKEFR

IR BT, Wil MKERES L ERLe
HIR, BERE A AR W5 Y S 6 i 2 4 [ B DA URT B
WE

R, SIS 2Y, (B aRE. PPEAH SRS, ok
JIH B e P2 A L AR bl
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335 I &R AL

e g ML ENAamE, —BEARN Py YWimis
Peag g R AT, BRIV 5 sl S L, A R R
BRIE, TREEA AR E

T A 3 S AR U ) S, R DA b s
WIS e XURS:, DR B B i f R R 28 4

4 BmPH YRS REN

4.1 HNARERKE

EEXT S A Wi TS G BRI, E AT R R A BR K
P A TS A 0% R kA LR Bl A s R
MOSH F MOAH F7EZE e R0 (38 - UM (38 - I 2 1
ALK #5 75 (high performance liquid chromatography-gas
chromatography with flame ionization detection, HPLC-GC-FID)
SITISE FRIE(DIN EN 16995: 2017)F01 2024 4F 4 H ) 4347
Il MOSH #l MOAH 7 1 FRJ7 #:(1SO 20122: 2024) . iX %
BOFRAERAR FA —EMEAXRR, FEXGIETEER
(limit of quantitation, LOQ)I¥i &E o IX WA Jy 1LAR & 1l 1 2
b BRI, AR B FE ST D IR, IR
55 S 108 f 2 T A

[ m, Bk B Z& 512 Bk A BF 58 0 (European
Commission Joint Research Centre, JRC)% i f{) 3 A6 Hd
(JRC HiAAE B O AR AL T 2 5 i 4y b A 00 1 41 42 1
HIES, ReARTEAN R B PR T . 16 pe 4 F:
3N [] 5 I3 e o] ke 1 A sl el A I AP B, E G
TR A, XEF ) TSI E AR [R5 R
PEHEAT O TP A
4.2 MFFAR

B Wi R B AR AR T 5 Bk,
ol & A 3% - B 5% 3% A (gas chromatography-mass
spectrometry, GC-MS) 4 A AR AH €4 3% - 5 335 3% FH (liquid
chromatography-mass spectrometry, LC-MS)$% AP, 3 #b4;
AR BE A% YA 1 2 AT LS SRR A P B LAY, L
MOSH Hl MOAH. {H# 8L LC/GC-MS(E 431 ) 43 #r
TR R R A B TRT I A PR 3 KPP

H Rl B8 Y0 o B B R - e KA A5
A7 [E] JFiE (comprehensive two-dimensional gas chromatography-
time of flight mass spectrometry, GCxGC-TOFMS )i 12 il i i
GC, REMSAR AT XX S5 A4 A 1R 4 S o @ 2 41 3
FIAE -, B A TR s R M A TR A PR 0 8, R4S A i
Y, L AT TOFMS B 4 i A5 Je ke V5 R4
i, WRBAR b 1 B RE DR Y Bh s 2 A . S
B, S0E . MR BB AR EIE I, B B
YN P H LA . B o M (poly alpha olefin, PAO)
IR I S T SR A RN 3 3R R A T 8 52 B RL T B8 19 52 i),

[ B 5 S B T R AR TC A, R S SR 1 A]
ez B0 Pikis Y . — 5 N B ZE (diisopropylnaphthalene,
DIPN)J&: A AL FFAE 4R MR IC ), £ 5 BRI 2R A
VR PR SR, QR DIPN Kl g L ppi:, SR A
Z AR P A T5 Y KR D

T3 AN IR R I — AN 2 R, R
W AMBEARN AT . AN, TR R R
sl PR SRR 2 B A WA, A5 R X AT BB TR Y
T o AT PR A
4.3 NP RBkEFTFIEE R

WP AT 9 AR T 5 MOAH (T4 R & F2 22
e RIRAFTE AR AN RKARY BT, ANl s (B A ) L 2
B NRE, SR A AR KT A prih Ak
WRA . ERA—RYTUREGY, WA &k
é}:gﬁ[%,m] .

B dla A 0 R B A b T P B I AR /N, T
IS ZEL AR B AN BT R 0 . 404 R S R T 25 S R
FIPT 75 T IR F I O, T A AT A B, I HOA W
T ELE T ATAL B A, R T BRI d D Rk,
X MOAH Fl MOSH (9 BUEE [ 1%, X}t /4T H 5 e )
e,

AR AD B A T Ak L R A A Ak B 2 B A
HRRS R 0 T, E G SR Ak B e B 2 (s g s B A i, T
B MOAH i J5 . 575 AN a3 1 S Ab 0 W I f e g
(FERIF 4 MOSH (3 21 B, MOSH 250 /14,

5 ERSME @B YRS RERDTS

B & b R i s e DB H 25 M, 2ERZ A
I S A DX 2 28 TF 4 il AR DG 03T BRI & i i
fili FAATG Y
51 K B8

2017 4F 1 17 H, BREBEAN (T SR S ik
AL B S MOH. H IS ) (BU) 2017/84, ZER Wi &
At S SRR R T i, I L 2017 & 2018 4R ],
ARSI R S5 W, KD B0 i o 0 — 25 R A
SRR ISR A S A R X T b vk, AR
1 A B RLHE R A5 P T B AT Y AU

202245 A BREFEY) shi) B S A LR 25 23(Standing
Committee on Plants, Animals, Food and Feed, SC PAFF) X A
TRTF GO sh A YIHE A Fiy 20 42-2022/04/21 ) B
1 LR B o T T O X A MOAH. Y, FBRE
A5 FE AT A B SR e, B S0 . 175 U T PAFF
CHrRLE BRI Y BE A R B 10 42-2020/06/23 ) =T 2L
B 5 Fl G S ld 5 A MOAH R IH o B & A 1Y R
PAFF B B4 R ) B% 1 B3 2% 50 42-2022/04/21 ) 5%t



%524 ) %

W, & SRS e it R 291

i MOAH RLE WL L& i R B FE 2 4h L&
SRTE N T R SR, AR B PR S B RLE TR
FIFR & .

2022 4 10 H 19 H, BREXHZ KA AT TN,
HE— R TR, R B ARG — W
H MOAH R AL PR 7k o XN RIIR G g & i & f
MOAH #17 THE MR E: RIgN & mCNTET 4%08
A E T 0.5 mg/kg; BRI & AR EYICRT 4%
i, NFET 50%M5/): 1 me/ke; A8 W7/l A& KT
50%HE T A 2 mg/ke; MRIEHISE, MOAH KF5 T
XEE A2 R (limit of quantitation, LOQ)EL &l
BT RS BRI BRI NS A B B b, G
& MOAH A JE Unaf .

2024 4 6 A 25 H, B AMZR RS 4HI(EU)2024/
1756 %4 FIXF 2023 4E(9(EU)2023/915 5451 B4 715
1E, &G R P ESE NS Ry SRR SN ey, M
K D EFR, DU M B £ s B AR S TS YL )
e R E 2 i, [H(BU)2023/915 5 4] 401t Jit e
BLLAILEE = 5 0 2 30 55 18 Fe v B o B0 A e AS — B0,
Ry SR — B, R DK A R AR BT I 1 7 R
VE R BB BT 5 09 7 i o
52 % H

2020 4£ 2 F 10 H, EEMAGE TATH R MG 4
IS N0.2020-105(AGEC BT, ZRAE 2022 4F 1
A 1 HESIEE MR RS i, 2023 4E 1 7 1 H2E
LA 5 et ek 5 B R A ) TR R H SRR,
2025 4F 1 H 1 H &S - S i i b S84 T A SR ELR

202245 H 3 H, eEHbMER A T 202244 H 13 H
A (Arrété du 13 avril 2022)M8: HUET Wah s - T
BERAARENRI &L, IEIEAE T 2023 45 1 A 1 HAER 2R
2024 4F 12 A 31 HAY, #WaEHH MOAH F&ER/NTFET 1%;
2025451 H 1 HilZ, P& 1 2 7 10550 MOAH &im
R/NFEETF 0.1%, HAA 35 7435500 MOAH & 5/
TEET 1 ppm; AP AY MOSH & #M/NTHT 0.1%;
53 I +

2017 4E 5 A 1 H, Smdogrs skt 10001 FEp
i ek A P 0 R e BRI A g, SR i 2 Al A R
14 ED Rl 3o B v P B 0 RS B 1 /T 0.01 mg/kg
54 & H

2021 4F 3 H 22 H, A5 5 44 (World Trade
Organization, WTOY A i U445y 21-2349 [ E RIS
(G/SPS/N/DEU/12)P%, 5 75 B 0 122 i P26 4 5 0 o £
MOAH, ZERAEEHM LA 3 45, &+ MOAH T &
ST 0.5 mg/kg BB S MOAH [ SR
#it 0.15 mg/kg.

55 %

& [H — AN TN L2 W) T (generally recognized as safe,
GRAS)XHH™ i B9 E 225 1: GRN No.71 5 (14431, CAS
8012-95-1, 100 #E N I N 100 ¢St (100x10° m?/s),
FHYEThE 2m T3 & nnEi ), IF B P 7 & 5 b i ik
A A 5 mg/kg.

56

2009 4F 5 J1 27 H, TPARKAR (5] etk
AN Al 1 R A S5 A S P A S T R 4 B
#t) ) B ERRLE, Tk S YR Tk R & Y
BT, R A Rl . HARYE GB 2760—2014

CRM R A GARE B S IR AR ) B, 5k
3t mT LA AR T Bl A

2016 4F 10 7 19 H, FEZK DA EZE &1 GB
9685—2016 B it A EZARE B flbARE Kl 5
TR AR AE ), SREE Ik A FREED SR A
RELURRIRNRIZE . BEAR . L . 4O AR F T 1
FHER B, Took A BT R 2R, T T R HE AR R H
GARBDR, TR RIS PR E NS

2024 4F 10 A 28 H, EFWEAERR LM GB
44917—2024 (& FMYMECEEZ M DTSR ) |, XF 2025
AR 2 1 HRE R e s A A AR T
HeAp AT, s, OSSR TIUE o (AR FAE A
FR AR T R A R

HAT, 2 b 4 vk B B A i LA
g AR, B AT S RBAR IS A A A, A S )
TRV S 8 538 B 2 X A O [ R A 7 B oR AAS B, fple = Xof
R YIRIE YR TR BR R, I HXH RS R
I A AR RS I ) JE SR AN PR

6 ZERIE

Ll BT TG G R R — S R A £ A Pk
M, EABUE I AR, Xt A ATl i fEE AT
PP B 1 R o I RS S B P S e i)
SEIRAVE B, L SE M A R R ANEOR bR TR, B
by 227 Al AR SN B BRI AR i, B DR A
LR, W ettt E S S, AT BB R
sty BT A e A 2 i A B

EEPES
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