%16 % 45 8 10 JEg I R Vol. 16 No.8
2025 4 4 H Journal of Food Safety & Quality Apr. , 2025

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20240927007
SIS R, EXRT, mEHE, % FRUEY AR R RS AT B R iR N ], & Z e
K242, 2025, 16(8): 206-218.

HOU XY, WANG JN, GAO MQ, et al. Application of reference materials in the study of migration of contaminated food by
different volatile photoinitiators [J]. Journal of Food Safety & Quality, 2025, 16(8): 206-218. (in Chinese with English abstract).

3

o
i

PRUEPIIRAEAN I P e 5 | TR
g A R H

B, LRT, BEL, 3%E, MK
At R R 2= 54 TR, d6aT 100083)

W OE: Hul, B R i es R RE A E R TG R T IR 2 . AR T H NN RE L
PEICE A X 875 G 5 LA SR v o e e (8 B P 50 o M A1 UF 9 3 16 4% — 2 1Yl (benzophenone,
BP) . 4- H 3t — 7K B J{ (4-methylbenzophenone, 4-MBP) . X} -N,N- — H & & 7% H FR £ FE [ethyl
4-(dimethylamino)benzoate, EDB]. 1-F2 335 O A H il (1-hydroxycyclohexyl phenyl ketone, P1-184)F1 2-28 H
Tt 7% H R B [l (methyl-o-benzoylbenzoate, OMBB) . 2,2- — Hl 48 3 -2- % 3k 7K Z, [ifil (2-methyl-1-2-morpholino-1-
propanone, PI-651), X — H 328 H ik 7~ fik [ 2-ethylhexyl-4-(dimethylamino)benzoate, EHA)|FI 2-53 PN AL A 4%
T (2-isopropylthioxanthone, 2-1TX)4r A A #E & MR FIE IS WIZENE KRR, B TIE5IEFEH
YL TSI s, X R T E AN R R M I G e . ST RS ORE AR BT AL . A T
PAMIFZE AR MER ST FH G B8] L v B Ae s  Br AR E T o A T K o A3 BT R BR,  E I SR ) J5
AL 5 0] DR PEAR GRS E | L R £ 14 BP A1 ITX AriEY T, (BT HAh B i 2 iy6s | &5,
41 EDB. PI-651., PI-184 il OMBB, BiF A1, A SO OGS KR Spn e B i k] T AR 4 1T
W, IR RGNS b TR S T R R SR

KRR HARMOEIER; ruE T, 1288, 5

Application of reference materials in the study of migration of contaminated
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ABSTRACT: Currently, widespread concerns have been raised regarding food contamination caused by the

migration of photoinitiators in food packaging materials. This article presented a review of the research on different
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volatile photoinitiators and their applications as standard substances both domestically and internationally. Based on the
research focus, several compounds were selected as representatives of highly volatile and less volatile photoinitiators,
(BP), (4-MBP), ethyl (EDB),
2,2-dimethoxy-2-

including benzophenone 4-methylbenzophenone 4-(dimethylamino)benzoate
(PI-184), (OMBB),

phenylacetophenone (PI-651), 2-ethylhexyl-4-(dimethylamino)benzoate (EHA) and 2-isopropylthioxanthone (2-1TX).

1-hydroxycyclohexyl = phenyl  ketone methyl-o-benzoylbenzoate
This paper summarized the mechanisms of photoinitiators migration and contamination, discussed analytical detection
methods, compared the types of sample matrices used in the contamination and migration studies of different volatile
photoinitiators both domestically and internationally, also analyzed the proportion of standard substances used in
domestic and international research, their sources, and the demand for new standard substances. It was found that the
current national standard substance resource sharing platform provides the most extensive collection of BP and ITX
standard substances for photoinitiators research; however, it was recommended that other widely discussed
photoinitiators, such as EDB, PI-651, PI-184 and OMBB, be included in new planning. Suggestions for the

development of standard substances for photoinitiators in China were provided in this article, offering broader

technical support for the study of photoinitiators contamination in the country.

KEY WORDS: volatile photoinitiator; reference material; migration; pollution
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TR 22 A [ Ak ity 28 1Y B 220 AR 3, TEE b
B IR Z o, SEE1 R FIRIGE 2GRS, AR E el
T, SIRRAE N . TR AR B RS R T 143001 25 B il
wEE, 651 RIARE R 8 A FHEL BRI, 651 A& 5 AT
REMEL S BB AD RSN R RS 2 5w e iy N T,
5 & h A, AT,

JEE KT 45 R A AN T 23 5% FL 3% 3 £ A2 ] N AT
Frs AN M 2, ¥R MR RN EA S THEE
i TR R Ve S A Bk R ZE R A R,
HRAE I [ & AR MEJR) (Food Standards Agency, FSA)i H 4
5 A03027 FeZ AR P YIRS, WS ARIRIE IR T 350 °C
HII AT AT RESE i ORI RS, R G EEAR T 350 °CRYDE
IR AR MERGR 6T A, A UREE S T 350 °C
(65 2 30 S R M55 s | Rt

HETGE1 & TR 15 g £ b 1 B AE [ N SR A 4
i, 012022 4F CHEN 45 PWE AL S A1 2R 1 shdoil] 1) — 2%
' Eil (benzophenone, BP) . 4- H Jt — % H
(4-methylbenzophenone, 4-MBP) . 2-7% H it 7% H fig HH g
OMBB) . Ik % 2 & W i
(4-benzoylbiphenyl, PBZ)Fl %F — B 4 3k 7% B fig 5 > Hg
[4-(dimethylamino)benzoic acid 2-ethylhexyl ester, EHA)]%
5FPES] & 5 2019 4E VAVROUS E8I7E g 1725 £2 i b
F| BP ., 2-5 PN KA 24 B[l (2-isopropylthioxanthone, 2-1TX)
XF-N,N- - F & 5 28 H iR & B ([ethy]l 4-(dimethylamino)
benzoate, EDB)JF OMBB ., 154 W1 )61 % HLAT 508
P 2R R R R R S A S, R s R e A2

(methyl-o-benzoylbenzoate,

f R 1 AV AE U o

FRUEY) 5 (reference material, RM)J& B —FhE ZFh
SEAE S ARG M T Rk R, DU I
BTN IR A B A MORRAE g — A R e BT . D5
KA RM 2B S Ho6E R RNE R LA, 7T LARIE
TSR 45 S B — S0k . MERf I R AT S o AR SCRA AR ot
FEAR R R AEEE 1 R REB15 e & Mg b R o &
BB, KrR T AT 20 4ETPBAE FP [ A AT Web of science $3s
J2E 14 SCHR (R SCSCEE i b 30.4%, BESCSCE N H 69.6%), XF
JEE IR FIFREY TR IE . 8 FOGE | & bR k4 S 55 3
FERNT 651 R FINFRBUE LRSS B bR e & 5
VYA 5T N AT AT, LB E AN S e R
15 YT HORE SRR HE A BT i R R O, R DR | AR
FRUER T B T AESRHE N, SHIRE ST & KIS Y b5
AL IZ AR SR

1 REBE| SR

1.1 ESIEFIEN

1T 20 4F(2003—2023 45) ST 65 | R IR SR
Z(38 ), JB | LRI R AR BAAS 25013 1| iR,

S T T SCER AT, BEEE SCHR B A A R 8K (i
25%) 8 FIET | & FI (G R MR 65 | AR AR &
PERS LT R4 4 Fin AR TR E 2 (8 1) H
HE R PERGR LRS54 50 A BP, 4-MBP, EDB il 1-
B ILIA O KL PR I H i (1-hydroxycyclohexyl phenyl ketone,
PI-184); #AMEHSS L RDES] %74 OMBB, 2,2-—H
4 Fk -2- R FL K 2 i (2-methyl-1-2-morpholino-1-propanone,
PI-651). EHA F1 2-ITX,
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FEBIART A FEW] BP Fl 4-MBP A BUR RO AT RED),
A B TN B R A, 2-1TX A EHA SR 4 i e
Gh, X A MRBEE o e A R O U Ak 2 A PR
(European Chemicals Agency, ECHA)Z> 25 FIbR 2 v B 32
#| EDB HA A Btk BEHA AUHA B b, 25k
PR | AR R R, 2-F J-2-(4-Namhdit)-4 - (R ) 2R
NFR[2-methyl-4’-(methylthio)-2-morpholinopropiophenone,
PI-907) | HAT A FE A AN ot P s PI-184 HLAT AR A1,
T 1 S LFERE R
Table 1 Types of standard substances for photoinitiators
VS SV &\ P22
ef AR SRR Y g FR G
2-FRHFEIR R WP
2-F HE-2- -1 - 2R LT
EDB
BP
2-FSL KR
3-H 3 T 2K F
4-MBP
A5 R H R
PI-184
3,4- L TR
OMBB
7T Lk
7 A SN Bk
4-FR BT ORI
4-(Z W IE) R R
2,27, 4,4 - DU FR 5L 2R
2,2°- 33 -4- W AR T
2- PR Kk -4- VAR RE R F R
PI-651
2,4- TR FE TR
Xof G R R S IR
EHA
2-ITX
2-FRHE-4-(2-FR LA HE)-2- N B R DI R
2- U 2 R
PBZ
2-HIHE-1-(4- PR B B ) AR L 2Pl bk - 1 - P )
4,4- X (= H 2 ) — R
2,4-Z L TR A B
(IR I -4 -3 )-2- FF B -2 - R b B P e - 1 - i)
2,4,6-= H BN H LR & g
1-5-4- P S8 LB 44 B0 - il
4,4-W(Z LI HL) KT
2,4,6-= W JEH W I Bk — IR S AL IB
22 S 1 (4N L) T
2-(4-H BN BE)-2-(Z H R A ) 1-(4-N ok
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Fig.1 Research heat of photoinitiators

I HAe 5 e R IR R . WP i S SRR R R B R, PI-651 11
OMBB HAT Bz ki e, KT 1] 52 52 2 %k A M 38 B i Jiitt
FOL HAL AR R, J65 ] R RIS 5 M A A
Wrp, i B BRI e AR

BRGS0 B, AR 2 1 G0 A AR DG kR A
B, BT & TG SR e XS Y . B Y
ResAP(2002)1 PJisl i 1k 76 £ il 422 fih i) 4% R0 40AR A1 R K
AR EF1 &5 EDB A1 4,4-30( T H BRI T 2K
[4,4°-bis(dimethylamino)benzophenone, MK)]., 2013 4, KX
B3 E[V i)y 25 13 2> (European Printing Ink Association, EuPIA)
B X5 BRI T 2 e L AR T (KRS UV el k
FIVFRIME A5 ) | JFRUE 1 & FMIRIE RS 65 | A0 iR g
EBaE. B (I FENr . PPAE . B ACBR i R0 )
(Registration, Evaluation, Authorisation and Restriction of
Chemicals, REACH) [t /& J& 5 142 ¥ Jii (substances of very
high concern, SVHC)IFHLH, 7E 2020 43513 0 7% PI-907
MO ARLE, BT HEA A s R TR e Wi A
77 DU BRI 28 Pp 2 B X6 E 1 R R, e T (BR
YH R 25 Pp 2 B i AR DG 5 | AR FIOE 5 | % Bl
EFER), FIH T 21 Fal eS| AR RS & B
T E. T GB 9685—2016 ( £ fitn 2 4 [E 4 brif B 4 it
ARt PR TSR0 AR o ) -t 0 2 0 ol P e 2
H BP fE i IR R 0.6 mg/kg. 2016 4F, HEIAEE A
RS 63 45, KA T hRiE HI 2542—2016 (bR ™
i BORBER BN AR ), bR WA £ 1 AR B Al il SRR
U BP, 2-ITX Fl P1-907"%),

e & TR = R
ARICRTE A B i OGS 1 R R RE RS 15 65 1 R 50 AL i
AL ) EL2HE PN B GRS o BRI A8 B ah (bR
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R, A 65 | & R T B [ A S T e 2k
FEE s AT, e TR A O T BT G

51 KT B He BGE By U AS 6] ) L4y Sy IR 452
TR MBI, [MHEEER AR M & MR T | &
FEAETE | A R R T e A R R, i
PEATRERES | & A2 d A 1y SRR S
BRI F R 065 | &R AR Hh 3 1 28 1 A e AR
SRR B N R, S T WA AT LR AR
FEE AL 2T, 4R BV R R LG o
HTE A A7 S EL B I, AL bR P9 30 2 S e 2
HNEREN I 2 e, 2 BOL AR eI 1L B AR B o6 &
FUEE R B A 2E bR S B2 il g w2

H51 KRR 2 Z R0 R 520, 125 m R
ST LR A SR, AT W E
B ERRVERIRRESE . — ROk UL, P 2 N
Roh RAETERS, WIHE &k 5 I S R K, 76
SRR, Wb AR, WA K R, 5 R PR R At
SIURFIES 5 B AETERS, SRR s R 25 5 158
SR W& B A B R U e KRR R AT A
Jyerag . R, RS mhE R YO AT, 7R
FHRIE T, 5 R A TR RS B, iR
BRI LN R, SYFLBR X TR Al
MY B, SRR XGRS R TER TS Y
WAHMKEm, 5408 . PEMRMEAL, HEH 55
KA ARHEAT . AU R,
1.3 BmPXs|LFNERER

F 2005 4 & KM 76 2 S5k b ks D s ok 51 & 5
2-ITX &, W2 EFMHAIRGE & FOLT | ZFTE a3
. VAVROUS ZChif vy ERgHiZE & i iy 4
H651 &5 (BP. 2-ITX . EDB. OMBB)i# 474, &3 EDB
FEBEI P A R R 100%, 72T 58 F1 H BAG HR R 15%,
[] Bt A I 3 /05 9 BP. 2-1TX H1 OMBB, #1651 %
FILE R 107 £ b o (9 58 BR 1 DL ™ HE . SANCHES-SILVA
WL P HEF i3 26 AR AL R, ARG S LE 5 7
BB RIRYS . WhmE S 2L A ke b 6 R D51 R
(BP. 2-ITX. EHA, PI-184, PI-651. PI-907)iE4T T A6:ll,
BP £ it B W AR (0.6 mg/kg), FLTEZLIEI &L P 3 k6
FEGIER, SRS & FEBIEN ™ E . SAGRATINI
SV = R T 40 R SR 5 . SRR I R
i) AR 5 FpeEs IS &R (BP L EDB L EHA L 2-1TX
PL-184)HEA TGN, L5 A ITE 40 Rk, fe ki i5 YL
J& BP, TEFTAFESL R B R LY 5~217 ng/L,
A1 Rk R BLT J651 &K EDB, TR Eh
0.13~0.8 ug/L. VAN 250756} L Mt 13 97 Al T4 £ dh (45
Yo WL AN ROR)H 17 RS R EA T 1A,
TE 89%MIRE Y, 2/ B — Rl | &5, KB

A& BP, PI-651 fll EDB,

TEEN, &R B &R iE Je i ah g il b
BRHE, CHEN 5P i [X 4 2 b vt Fns- 4 o
16 Filrig OGS VR RIPEAT 1 RIS AGI, FETY FIASERY 102
Dy ARV AR SR T 28 54 i vh 4 3K HH BP, JoT i e
TWHN 4.15~23.64 ng/mL, [R] s i A6 I 4 15 2R 5L 2 H il
(4-biphenylbenzophenone, PBZ)., 4-MBP, OMBB. EHA %
5 FPEEI &R . GAN SISl mHG I R R e 3 Rk
51 &51(4-MBP . OMBB, PI-651), fEWTVLIELNY 7 A~ A
YRk s, A— DR PI-651, &hCh 4.47 nglg,
A —AFER PG OMBB, &t 4.04 pg/g, LIU %
XF A= 10 Fiols | &0 RIS I, e b T8 1 12 RO [H]
s R ZF 5 ARSI HE 3 0355 BP RO NS, 1 O FE R
Rl EHA, 2 ByFESh s G 2-1TX . LIU P00 1
25 FIOCRB PR 10 FOLEIASH], Hob, BP #1 4-MBP
(A R BN 100% 1 88%., Miiz R4 PURT 15 431
(2 5 KE S 64T BP A 4-MBP RN 5 | & 5505 ik (A6 I
a5 SRR W], 72 3 AW AE S R At BP, & R TE
0.05~0.25 mg/kg 2 ] ,

1.4 BRPHASIEZFINS N5 E
141 wTREIG %

HY T A A A BRI B A Hl R H AR BT O 5 1
SR AR, PRI 5 S0 B R o A Ak DA o
BRI Sl O DR & R HATE G OB S R R AL
BOF Wk B A WO K WL (liquid-liquid  extraction,
LLE)!'220 [ Ml % BU ¥ (solid-phase  extraction,
SPE)!!?263%1 51 QuEChERS 11220313214 | | LE FEHUL vl
TR, TR PR, (HIE W T 2 AL AR R B AL, e dn
e . RS FRIESE, WANHFER K, A1 —E BT
YR SPE 54451 LLE AH FL4 AT LU = 430 Hr 4 14 [l
W, SRR T 5 T IR BT A, b L AR
PR, e A, A AP, REEE RS
FE, AITFRE 22457 . QUEChERS ¥:fi 44 fe AR 4 Ho bk
(Quick), fij#.(Easy). fH (Cheap). FR¥L(Effective). i FH
(Rugged)F14¢ 4= (Safe) 5 SR YD, 1% 7 LR TR B0
LAtk SEIBCSCR R HRAMIRRE, W TS F e i
HrER B Y, EJRANE T A K AR ECE BRI & s B
LSS
1.42 a7k

H HISCHRAR I 3 22 1 06 T 1 b B b Rl £ it o5 |
KRR v, AR B SO 3 - AU (gas
chromatography-mass spectrometry, GC-MS). =GR (0 1E- 5T
T/ R Y high performance liquid chromatography-
mass/tandem mass spectrometry, HPLC-MS, HPLC-MS/MS)
o AW M @ B v U4 B high  performance  liquid
chromatography, HPLC)%
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GC-MS #4545 1A 615 19 73 25 58 ) FIBTE 10 25 14 ik
Fritds, AR BT TIRAE T A, 7EGEi SOk
TWHIN I IRz, (HRE S HT TR T7E 300 °CA 4
FUATFATLAAAG . JF HRB AL R REdh, WARAE SR BBVR
AT RIBGLA 5 72530 HT - HPLC-MS/MS | FHA XA E:
FEPEFDESR K R T ALY R o> B RE ), &8 T
AN 5 P9 v M B T R R B, AT S S A HLIR B
R 5 PE AN BT, FEGETT RS RIS I ik rh
b By 22—, EE HAAR B By B, R A B
HPLC 38 HI T A A I 43 51 B0 L Wb s . Ao
PREtEZE . MM AFAMEENY R, EREN ST
SCifik T HPLC A0 &7 Bk 15%. HPLC A RAARGE R 4
Jo )P SO AS T B AN [e] Fg Al e, b 0 v 80 AH 2,3 - £
B — W 4% BE 5 K T 2% ¥ *)high performance liquid
chromatography-diode array detector, HPLC-DAD)A] LAl
SAMSEZ AT WG X BRSO TS, D5, b 5 A
B A SRS I B — 5| S R A ) 22 R B K
LA R[] 8 e R W gl A bsF, - T AT P e 80 AH - R B
22406 22154 (high performance liquid chromatography-
ultraviolet detector, HPLC-UV)#EA7#M 48, A2 HAG I R
THEEAR T GC-MS Hil HPLC-MS/MS.

2 FREYIRFENRS | A TS RAR P EIN A

2.1 ERWEVREFRFRXZF GRS LFIIREY
BRIER

FEGE T SCHR BP0 v ) 0 4 e P
2B ZFARAEY A BP. 4-MBP., EDB. PI-184, OMBB,
PI-651. EHA # 2-1TX. HAl, EZbRAEY) R GEE LS
BRI EEE | RARED IR 2-1TX ., 2-53-4-F Rk %
FH i (2-hydroxy-4-methoxybenzophenone, BP-3)#l BP(3% 2),
FERLECE S 5 R, Hor, BP AR s p i B i b £ 5,
-5 A AR AL 3 R BP bR UEY 0 T GC-MS K

Dr. Ehrenstorfer GmbH,

) 7.5%
Tokyo Chemistry

Industry, 13.1%

Toronto Resear:

FEAEEEARHERI BT . BT GC-MS KHE i bR ) 5
I BP WS LEiR G MM EYI BT, W AT O R Z 1Y
BRG] 450 BP ) GC-MS Kl 755K o - H ik 424k 2-1TX
I BP-3 Sl ERREY) BT, (B ET | 5 B i R A v
Yol

x2 EFRWEYRFAFEHZFEPAESIZFRENR
Table 2 Photoinitiator reference materials in the national
sharing platform for reference materials

PAT %S il
2-ITX 4l EEhR

WEYI R
ZEE BP-3 4liTARME

a3 P
I e
B FH ARG 5
bR T (BP)
ST
R 5 G
P Rt R S
%ﬁ L BP VAR
S ket Be
Wb

VE: ORI

2.2 S| EFIARENIERKIE ST

U 20 AR AR &6 5 | K A5 Ytk o2 i SCHR R i
FRUERI BT E R B 21 FKAF. HA £ E Sigma-Aldrich 24
] PO SRR K B 6 5 | & RIARER T, 5 40.2%,
R H AR 5 Tk bR 3254153 (Tokyo  Chemistry
Industry), (5 13.1%, %[ Fluka A8 5 930, f#[H
Dr.Ehrenstorfer 23w 5 7.5%, Hofth/\ w2 A5 M
P EISTE S%UATR o BN —FK A ], iRl
A RN I SRR OB & br e I, (HER4E
LN 2)s

GBW(E)100186

GBW(E)091167

GBW(E)130179 0.5 g /%

GBW(E)130247 1.0 mL/ff

GBW(E)130345 1 mL/Ji

Acros Organics, 2.8%

J&L Chemical, 2.8%

Rahn, 2.8%

R SRR Ry
BIRAF, 1.9%

B2 sl R RbRHER B IR

Fig.2 Source of photoinitiator reference material
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5T G 2SN & Ll B, N 82.8%, BUMFE T80
0 ML AL O 7OV I 5% B o H AN, A B 9.2% A1
8.0%([& 3), HMLT] UL, XF &5 IaE ] &R0 TE a3
BT SRR B AT Y S22

O w5 K RHF B

0 BUsI]
0 by

9.2%
82.8%

8%

3 65 R MBS BT e HAL T O
Fig.3  Units of the investigators of photoinitiotors
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FE (A YD S5 P L 24035 51 50% LA (181 4), XiEs51%
FIZEARER BT T R BEAOR . TERINBESEH, /BB
JIE TR0 11 RIS 0 LK O 4 s o S5 £ Y LA 80 5t
60%, AT 1RSI AL RS B A oy T L A v, 2R
80%A L(1&] 4a). FEFESMIFFE, KLY 100% fH bR HE
Y BTHATRIESE, BUNERI IR LB 66.7%, @R /FHBTBE
I LB 52.8%(Fl 4b). 7T LA H7E R N S s 52,
e ] i 152 /RO 5 B8 J A0SR F 1068 FH s v 00 J5 4 90 429 7
T ESN-EK, B E A R a1

100.0
_ =EABEEEE MY
; 100.0 %00
S g0 894 66.7
&u 60.0 | 228
#
B 400
]
£ 200+
Lﬁ
0
ARSI T BRI LoRllE v
HHNL

Bl 4 SRR FOET | A b i) 5 L1

Fig.4 Proportion of photoinitiator reference materials used by
various units
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Fig.5 Research heat of different volatile photoinitiators

AR SCRRGE T, 32 5% 1 B 450 vy )4 R P Ao g i 7R
Jt51 %4 BP. 4-MBP, EDB #il PI-184(/& 6), H:rf BP
M T ILA TR o BB A D R TR, ZFImE R
T ¥R MRS ML RDET | 504 ITX EHA | PI-651 Al
OMBB, HPHF5iRZ e ITX, #t 8 FhlALEE] & i
FERMAEOL T, TR MR R OGS | R B 2 5 i
BB A AT Y, I 4 R MR OLE] &0
CERE W THE ARSI IOLE R

(=]

60 r

40

\O
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336 33 319
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T AT 15 /%
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Fig.6 Attention ratio of typical photoinitiators with different volatility

TEGE T SCHRIE B A, [ N A3 a5 | 4 500 v e 49 J5i 1)
AR TR . FERNBESE T, S651 %50 EDB .
PI-184, OMBB. PI-651 Fil ITX bR T FH H 51135785
T 70%(E 7). fEESMIFTEH, Bk OMBB 4b, 5 A& MEHR Y
BUARYSE 5 R bR 5T 18 L) 5 43 R P D65 | R
FUAH AL, JeB1 % BP. 4-MBP Fl OMBB fF5iE
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W FH EL 0T T 70%(18 7). 1R i 8 18 ) R v 0 o % O
I SAERRME BP . ITX W3R E, fLoeie o # itk E
INBIFSY Hp SR 45 & 1Y EDB I PI-65 1 Rl B, FLvkdfitt
2| %5 PI-184, OMBB. 4-MBP Fl EHA AR, DL 2
R

100 - = [ENWFSY = ESMIFSY
R 76.2 75'0762
S8 750 476 73.968.231-4 . 75.0
o el 61.1 63.2
57.7 .
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