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REE, FHih, I
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WE: RARRAZ (2, 4, 6. 8, 10kGy) &5 Ry £ G *FIFEF =it T4z R AL 2E , BT T HF I
HREAKRR, HBEBTRTERDREE, 6T H. T EHAPREFNEFTX, 40T
REGB AT o £ G AIFIF = Rk s U dg Hv . LR A, P42 2209 2R R A ZAMF R 4 Glu,
Ala, Gly, AMP, IMP, Hi& %728 F R4aMA B TIA=S188 Kok g 230, 8kGy ZA¥F=5 & AL B89
S5k A B 4R, AMP 49k 5% E ( Taste Active Value, TAV ) & 4kGy #= 10kGy 289 5 54 & K
{A Ao ME, 8kGy 240K T 4kGy A5 &F RIGBAIT IR EIFH> LB E A, (28 FFiobF L5
RO, BF RERBALEIT ok B BAFAER A T4, 10kGy SR ZTRESERARE, %L, ARG
Tk Aa MRty £ G AT AT AT AL 2R, 8KGy B A T 7 B4 B AR 5 B -3 4= 09 Mook Fo & I

KR HEAAIF; T BT REBE; Kok, R
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Effect of electron beam irradiation on flavor of Litopenaeus vannamei meat

ZHAO Xinzhi, LI Gaoshang, YANG Wenge"
( College of Food Science and Engineering, Ningbo University, Ningbo 315832, China )

Abstract: In this study, five different doses of electron beam irradiation (2, 4, 6, 8, 10 kGy) were used to treat
Litopenaeus vannamei meat. The effects of electron beam irradiation on the flavor of shrimp meat were
evaluated by measuring the content of free amino acids and free nucleotides, together with electronic nose,
electronic tongue technology and sensory evaluation. The results show that the main flavor amino acids and
flavor nucleotides in shrimp meat include Glu, Ala, Gly, AMP and IMP, and appropriate doses of electron beam
irradiation helped to present the fresh and sweet flavor of shrimp meat. The fresh and sweet taste of free amino
acids in shrimp meat reached its best in the 8 kGy group. The TAV of AMP reached its maximum and minimum
values in the 4 kGy and 10 kGy groups, respectively, and that of 8 kGy group was second only to the 4 kGy
group. Electron beam irradiation had no significant effect on the sensory evaluation of shrimp meat, but the
results of electronic nose and tongue analysis showed that electron beam irradiation could change the taste and
olfactory characteristics of shrimp meat, with the most significant discrimination at high doses of 10 kGy. In
summary, using electron beam irradiation for pre-treatment of Litopenaeus vannamei meat, in doses of 8 kGy or
less, could help maintain and improve the flavor quality.

Keywords: Litopenaeus vannamer; shrimp meat; electron beam radiation; flavor; quality
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P 32 FAXTHF ( Litopenaeus vannamei ) , X4 F1
JEOHR . PLANEEXSIE, PR BT SE | Pk,
FEME R MRS I T s 52, 2023 AFREREEA
X URIEE K FRFE = IA 142.98 1 t, JETR E R I
Mo IX Kz R, EER . R SR .
TR K A AT S 7K AR 98 P IR 2) JE 0, e B R
T RRRE G | DRARI AR . I, AR —F
A HTAR IRy 2, SRR RS 35 I I R4 XU ALy
BT, FFRE IO

HL % B8 ( Electron Beam Irradiation, EBI)
SR g B A TR R AR R
SHR LB, A SR, S AL,
B N U= AV = T S Sl o E5a
AREAHT Z T RG4S, FAO/TAEA/WHO
RETRERSUN, MEMIFITAEE 10kGy
FE B4R BN 2 e B £ D) ol e A
f R AR R R oy A U ES S Gk i A
KT, R R A S i, R RIZER K
AR L T A B SR (AR
AU BRI AT BB S0 A KU 77 A 2R, DTS2 )
HA ST, R, 89T AR B T 36
XU UK (R SR, X4 R HAE 7K ™ et 1 H iy
JLREE,

A 36 I REM 2 T8 B LR — T oK™ B
ey N it [ SR = S ) 1B Y O L Y b ]
REAR IR, 0 AR I MR AU B 2 R . SR
TR oL, RAB &, BT HOIREZ, 1T
Y v~ S BEORTERA— JXUBR it BT A5, R B AR
FH 1A 2 P16 MR IR %) i R 35 R 93 i
HEn S,

1 #EEFHE
1.1 ##5RA

VR K S B 11 6 5 B S FUORN R 1 T I B AR K
P, BMARRE(12.542.2) g, 2h PAFPKIEIksE
BE, FhIR . AR . SALPA . APIEIR AN
FoKIR . mARR . Wl CBE. ECke. oKk
iR SN TOKBERE N oy ral, E 2541
AR R A 2 55K. . ATP. ADP, AMP,
IMP HxR . Hx Frifid, Sigma-Aldrich 23 7] ;0.22 pm
IKHRVEIEE , RS S5 B A AT BR A W] o 13 F /K

By R aatiK .
1.2 RBLHEE

DL-DZ-10/20-TITHL, T B 2 &%, 7= B Am
WA AF]; XHF-D @iy, THHZAE
YIRS B A BN 53 ML 104/02 BUHL T RF,
FEg—FERILES (1) AR F] 5 Centrifuge 5804
R A %DM, [ Eppendorf 23] ; L-8800
IR A 31X, HAS Hitachi 23] 51260 Infinity
AR TE RS, RELHEC/AF; PEN 3 BUfE#E
FHL 5, f8[E Airsense /A ] ; Smartongue H %,
SR RE R AT BR A F
1.3 EHBF*%
1.3.1 #onit2

¥ RE e OV E A E R I, 23k B58 A
PRENEFM, IR HRRAE T (400.045.0) g P4, T
7S SR AN A I TR AL B,
fEfE E=10MeV, REEARUERE AE/E<5%,
S <10%. MPi1EHBEREAI SIS, 46
HE B AR BCRAUHES ], AT S fERER RS
WIEEN 2. 4. 6. 8, 10kGy, UANFRIEEN A
R (0kGy)
1.3.2 7% & 2B oy

2% Yang 258 )54 1.0 g WRAEA 5 19 mL
SO EK MRS RIR GG, TR, ¥k
B> (4°C, 10000 r/min, 10min) , B¢ I mL 3
W, A 7mL 0.2 mol/L ¥ri&FR —#NZE ik, =%
RA1E A 0.22 pm JERSNE, @t 2R A 3 /it
SRS 5 2 FER
1.3.3 E REIFER AN T

S Wei S 1, 2.0 g WMRES 5 10 %
KRS 5% R BRI GG, KBTS, Rk
B0 (4°C, 10000rmin', 5min) , B SmL &
WIMA 10mol-L™ KOH 45 pH {4 % 2.8~3.2, &
HWBERE L (4°C, 5000r/min, 5min) , HF
RO 0.5 mol/L PBS( pH 7.5 )5 pH {H % 7.0,

i F OB (3% (HPLC, Agilent 1260 )
HEAFAHT, 83584 ( Shodex GS-320 HQ, 7.5 mm idx
300mm) . HPLC %%f%: Uizt 0.2 mol/L PBS %%
M (pH 3.7 )5 TJE 30 °C; Kl K 254 nm/4 nmy;
i 0.6 mL/min,



5513

ASETE, A R SRR OGS g 5 A X R A XU Py 2

115

1.3.4 #ARE

WEWR IR {H ( Taste Active Value, TAV ) A L)
T ARl G R S R AR B DTk ) BT
AT

RTAV :é

B
K Reav WIEERSRIEAE ; A FialBore i b Sk
[ s B o S OB
1.3.5 &FFnlx

R F #4087, 2% Hu %N kIt
HHATIE S0, 4.0 g IMORESR YIRS E T 10mL
PERSFEAP S, RO 20 min JEI0E, T
FERFE] 100s, VEVERTE] 100s, FREZIREE (22+1)
Co BRI T A RS A iR s R g b it
17531 o
1.3.6 & F &N

27 Bai S IO TIE M, RS
Mridd 5 IE . 5.0 g SM-AESIIA 50 mL 4§
AR AT I . IR 10 min J5 2505 10 000
r/min, 15min) , BUE & FIHR SRR
RSN AT 6 YOPATINRE , B0 mirfift FH Atk

XTHUAR A T VR o B I an Ao 5 A - U
RGN T3 1T -
1.3.7 BEFH

22 shi It A SiE e, e
12 A2 R Rl A E R A 5L o SR “H1
WAl E—E” VR K, AR R A
TR E ORI e TEA . B AR T
145, BEAIHEEAY 25 4, 0 RS TIEFRES,
AR BLES, BETE bR L 1,
1.4 BB

B A S2ae A 3 Ik, S5 R LSEIHbRE 2
FIn o FIFH SPSS 26.0 it 4kf: ANOVA 1777
Zor, WEIKFE N P<0.05; {#iH Origin 2022 %%
PRI TR I 20T o

2 HREIE

2.1 #&BRABHH

e 5 B SE R TE M PR G IR S I v A 458 T A
FAMA S R RE S AR RS B R SR A i S
ATHOILER 2, SXTHRAIAHLL, 4 AR ATIR PR i
& Ser, Pro, Arg. Tyr. Lys., His % & R, Glu,

*1 MEAXMMM-_BEITESRE
IHHE i P [, RS
20~25 IR, AL PG AR, PIBRES WRSEREAT 1 i Ik
15~19 AL, BAIGE HUN BB EHR ARPE, A BT K BEFFIRIR , OS5Ik
10~14 M OBUMLL, BaER HAV R E R SRR, PBURAR SRR, RRGRIR
5-9 WO RLA6, JOLE LB EE, Kook PR, PABTER REHFIR, BRRK
1~4 WO, TR EREAL NG Tt Je Lk HH 0 R RSk
*2 BEEAMNMM-_MHESRERRESH Bfi: 107
g 2 FER 0 kGy 2 kGy 4 kGy 6 kGy 8 kGy 10 kGy
Thr 120.71+2.65° 108.91+1.81° 112.88+2.60° 61.87+0.96° 137.35+4.57° 92.55+1.30¢
Ser 37.20+0.88° 26.16+0.93% 17.52+5.68° 21.93+0.00% 8.01+0.00° 27.49+0.00°
Glu 170.49£1.24"  202.53£1.29  224.90£0.00°  176.04+£0.00° 251.85+1.29"  235.41+0.00°
Gly 543.03£6.58°  587.19+1.75%  725.65+0.62°  527.43+1.04" 775.55£1.14*  688.31+1.63¢
Ala 184.88+1.98"  255.67+0.78°  407.69+0.73"  225.18+1.43° 333.51£3.42°  246.71£0.00°
Pro 581.65+9.22° 550.28+7.09°  486.84+1.64°  344.39+4.24° 465.49£10.57%  453.44+5.01¢
Arg 619.10+9.59° 534.44+1.53%  617.17+0.00°  387.79+2.42° 520.28+0.00°  502.51+1.89¢
Val 22.1540.00% 23.21+0.00° 18.41+0.00¢ 16.30+0.00° 20.83+2.06° 32.44+0.00°
Met 2.17+0.00% 0.00+0.00° 4.26+0.00° 2.08+0.00™ 3.79+2.63° 3.44+1.62°
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F2 (%)
Ui B8 LR 0 kGy 2 kGy 4 kGy 6 kGy 8 kGy 10 kGy
Ile 9.54+1.91% 9.99+3.46™  10.62+1.08™ 7.91£2.11° 9.99+0.00% 12.11+0.00*
Leu 22.26+1.10™ 17.99+5.29%  24.36+0.00° 16.43+3.16° 23.99+0.00%° 28.25+0.00°
Tyr 24.60+4.03° 19.33+0.00° 22.43+1.49% 20.17+0.00%° 23.9343.19% 22.30+0.00%°
Phe 29.63+12.09°  30.21+0.00°  25.96+0.00° 28.35+5.78" 25.1748.72° 30.50+0.00°
Lys 86.47+8.59" 62.37+0.00° 75.88+1.21° 56.95+2.03° 62.37£11.58" 58.48+3.18°
His 33.10£2.61° 30.74£0.00°  28.08+1.28" 21.59+3.74° 28.37+4.10° 27.45+5.06™
TFAA 2 486.98+23.86° 2459.02+3.33° 2 802.64+6.75" 1914.39£14.43% 2 690.48+23.60° 2 461.37+9.68°
UFAA 170.49+1.24"  202.53+1.29¢  224.90+0.00° 176.04£0.00°  251.85+1.29° 235.41+0.00°
SFAA 2 086.56£14.88° 2 062.66£9.97% 2367.74+8.10° 1568.59+4.88"  2240.19£11.20° 2010.99+0.19°
BFAA 229.93+25.27°  193.83+8.71"°  210.00+1.39° 169.76+15.60°  198.44+28.36%  214.97+9.87°
TPAA 2257.06+16.11°  2265.18+11.26° 2 592.64+8.10° 1 744.63+4.88°  2492.04+11.73° 2 246.40£0.19°

H: (1) AR FERMZERBE (P<0.05) ,

FEIREILIR Val, Met, Tle. Leu, Tyr. Phe. Lys. His,
Ala & @ #80m, He Glu 78 8kGy 434
47.72%, Ala 7 4kGy 38K K 120.52%, Gly &
6 kGy HUISMER G, THAR R IR AN 2k
MR AR AT FUAE . Glu 5 EERAZ TR A R P IA]
ﬁfﬂﬂ“s IFH. Ala, Gly 1 R FHIRZEERR X A2
URA AU TRk i A R @ AR 250 22 57, AT
S EEL R ) R S [ ) Pl o R i
PR B, (A IR | 3 LRI B 2
SERR SR BT, (HBEE R RN, dee AR as
#Ji%iﬂb)iﬂ , MRS o R IR,
oA RAL RIS BB IRREIR | M DR ZIERR i
,b\ﬁ%ﬁ%ﬁ&wﬂiﬂ, PR EAIR & 5 TR, |
IR DL, 3 22 1) H - o RE A 3 BB 0 R 5 X AR AR

7 KUK EE i fiee 5€

TAV KT 1 R KR BT il Y #E AR BR T

% 3~3 5
HENREASETR, BFAA N HAIRR, TPAA N MR AR, WISEIREILIR Glu MEHREETR Thr,

(2) TFAA R 2 kIR, UFAA NEFIRZEELRR, SFAA
Ser. Gly. Ala, Pro. Arg,

75 Eotmk, EOMIEAREUSY IRl TAV R
— LA HTH - A e Lﬂﬁ%@%%ﬁ%@%
%ﬁﬂh, FUARZESR LR 3, 753 3 A AL R Bda
Glu. Gly. Ala, Pro. Arg. Lys. His i) TAV K
1, FEHFIX SO B S SEIR IS N R PR AT 2 0T
ko Glu J2/Ky= i EE R, Al LS A
B R PR EAE T, 7E TRk EE R Y [F] I R REHE
i Gly, Ala, Pro. Arg #NFHRE LR, ZHF
FIEIRKEZ —; Lys. His BUETHIR, HAT45E
KL A0 S, SRR Ty RO 254
A2, BERHITRZIENR TAV 1/ T BRI IR
) Lys. His; 7E2. 4. 6. 8kGy i FHiREMA 5
R e A B, Glu, Gly. Ala i TAV 340
BE (6kGy HMEIABE ) , Pro. Arg. Lys.
His 19 TAV ¥ P/ . #HXFT 8 kGy 4, 10kGy

* 3 BMEAMIMMNASSERN TAV

AR BEN07 0 kGy 2 kGy 4kGy 6 kGy 8 kGy 10 kGy
Glu 30 5.68+0.04" 6.75+0.04¢ 7.50+0.00°  5.87+0.00° 8.40+0.04*  7.85+0.00°
Gly 130 4.18+0.05° 4.52+0.01¢ 5.58£0.00°  4.06:0.017  5.97+0.01°  5.29+0.01°
Ala 60 3.08+0.03" 4.26+0.01° 6.79+0.01°  3.75+0.02° 5.56+0.06°  4.11+0.00¢
Pro 300 1.9440.03° 1.83+0.02° 1.62+0.01°  1.15%0.01° 1.55+0.04¢ 1.51+0.02¢
Arg 50 12.3840.19  10.69+0.03°  12.34+0.00°  7.76+0.05°  10.41+0.00°  10.05+0.04¢
Lys 50 1.73+0.17° 1.25+0.00° 1.5240.02°  1.14+0.04° 1.25£0.23°  1.17+0.06°
His 20 1.66+0.13* 1.540.00° 1.40+0.06*°  1.08+0.19° 1.42+0.20° 1.37+0.25%
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2 Glu, Gly. Ala i TAV ¥ 5.2 R, 25 Eal%,
8 kGy M LATF it RE A BY) T R 38 OV R A PRI
G R S PR o AR5 S P e e A i
£ B3] T AR,
22 BB

SERAL T RN 25 2 HE IR 2 (R BAT B RIVE A
SR M £ S KU () S B AR AR i 4
W BSAZTTFRIAEXS i L3R 4. 55T ATP [ 4
SRR KUK A B4, TR R BE X AR P i
WE AL AT IR & i A i . SR RRZHAR L, AR
ATP Fl ADP E A N, HERAREE; HxR
OrtbR 8kGy A5, HARK AR E; AMP,
IMP., Hx SEARAR, TR, SHIFR
RN AMP, HIKCh IMP, HEREA
BEFHLRSN , AR REII R OR A S BT, 5%t BALHAR L
10kGy 4 AMP & 23 W, 1 IMP, HxR. Hx
T BT, (BERAR R SR A I E R s
17 (AdR) , RUEFR T ATP REffisfe FE N0
ATP—ADP—AMP—IMP—HxR—Hx, Xt /&K
I3RS IR R AR Y R ATP 7EREE
R, ADP, AMP F1 IMP, FfiE—#TERL
HxR 1 Hx, HH AMP. IMP EAG#EEBR, HxR.
Hx 970k, FRIE IRV RES NG ATP 20, 15K
AMP HEFR, {H G i RS 2 3 0, AMP A= 5 IMP
FEEEHEAN, T IMP [ R HXR ARCRAMER,
FEahH IMP MERR, 5 ST S A ) 0 PR e AR 1Y)

I

AMP . IMP 1Y) TAV VL3 5. &AL, A[FH
ZHAR R H R IR AT IR AMP( TAV KT 1),
FH] AMP IR PR 2L DR 1) DTRREE 3K L 7E 4 kGy
1 10kGy 219, AMP [ TAV 505llik S5 KA A
/IME, 8kGy 41 AMP ) TAV KT 4kGy 41,
Il IMP ) TAV 284k oA
2.3 BFHHH

LT B BB AR FUL L5 25 WSO I R AR A it A A
SIRFFIEDS, 36 6 ML T B AL IEER T 1 AR
Ipiviie

%6 BT BRSNS

J¥5 AERER TR T ERI ) R
1 WiC FAR
2 W5S AANEY
3 W3C RIS RGY (2K)
4 W6S 2
5 W5C el s Ay (JEEGEE )
6 WIS e (L)
7 WIW itk (TehlEifky) )
8 w2S LRI I B A A (B )
9 W2W D5 B A LR
10 EN Sk R Aelie (KeEbels )

TEXALIEAS STERR VAT loading Z3 BTy, HAK
(ELBR S D BATE | IR M XU IS 5 22 9 41 P

F4 BEEAMNTMANFESZEBRRES N Bfr. 107

e B AT R 0 kGy 2 kGy 4 kGy 6 kGy 8 kGy 10 kGy
ATP 6.10+0.37° 4.95+0.86" 5.70+0.13° 4.81+0.43 4.96+0.43 5.32+0.62°
ADP 16.34+1.95 14.03+0.39° 16.04+0.62° 13.7040.81° 15.64+0.23 15.26+0.98"

AMP 204.96+7.88%°  206.03+0.55%

231.04+18.32%

201.29+25.82  222.18+7.82° 188.50+10.17°

IMP 13.9943.39% 23.12+9.21% 10.1443.05° 24 44+9.13% 11.1120.46° 26.56+3.28°
HxR 0.31+0.08° 0.56+0.22% 0.62+0.09%° 0.43+0.01%° 0.65+0.07° 0.49+0.14%
Hx 0.85+0.20° 0.61£0.29° 0.78+0.08? 1.30+0.54 0.92+0.00° 1.02+0.16

: ATP H =BEERIRTT, ADP b _BEERRTT, AMP A—BEERIRTT, IMP MR, HxR HUCEIEMZTT, Hx HRHTENS,

R 5 BEBMIENAERZEERN TAV &

ERAZTTRR BIfE/107 0 kGy 2 kGy 4 kGy 6 kGy 8 kGy 10 kGy
AMP 50 4.10+0.16®  4.1240.01®°  4.62+037°  4.03£0.52°®  4.44+0.16® = 3.77+0.20°
IMP 25 0.56+0.14  1.08+0.35° 0.40+0.12°  0.98+£0.37%%  0.44+0.02*  1.06+0.13"
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Ko WA 1 iR, BT EEEES loading EH R
WIW., WIS fr GACERR, PIARIEas i oTik s
I35k 80.56% 1 17.44%, TimkZRAI K 98.00%,
HH X PR IR BB A IR PR (R B AR XUk, 7E X 4%
2H R 25 IR IR R PR 2 S i FE R, R
FHERIE, PR FEREYIT (W HS. B
%) kAT BETL.

0.8

* WIS

0.6 F
§ 7 . W6S
~ 04
= L W3S
% 5

0.2 " 'W3C
+H
1 FW1C
® ol wWw2s

| W5C *Ws5S W2wW
—02f A
Il 1 1 1 1 1 ]

1 1
0 01 30 03 04 05 06 07 08
S—EMIN(80.56%)

B 1 EFEHERHKS loading B

AN ZEL VR il 1) 5 A2 e e IO (L TS P G €] 2
fiiw. HERH, 0kGy #1 6kGy. 2kGy Fil 8 kGy
ZH %) 75 I8 I FE B M ARARL , 100 HH A PR A A A S
WRAHIT o %5 T A% St i 7 8 S ey Jo 7+ 114 A8
1k, HESHABABIF L, & 10 kGy 4L Ry
{H AN TR B EI e B B 25 5%, RINIZAFEA R
g AN, Ho, WIW BUERINZE 3.0, KL
i 10kGy HFHERIRIG, Sr-Admiky, JFE8

WIC —=—0kGy
3.5 -—+-2kGy
--+-4kGy

WsS --v--6kGy

-~ 8 kGy

--=- 10kGy

wis
B2 BEAMIMIHAEFEEXE

B RS AR, HE R AT BB AR Bl %R
HRJS S AR Ot , E—2D i 1 S i n
i, LERL H,S SAART

XoF i 3 11 0 AR PR R S SR A T 3 o3
#r (Principal Component Analysis, PCA) , %%
WK 3 R, AlEE WSS PCA IR S AU 1
RACFRE BRI R2E S, /PR BB T, 5]
ARSI, BRI, 0. 2. 4. 10kGy il
b PRAAAE SR AT DL TR RUX 7y, H 10kGy 4
FE i 50 BRZE AR 22 80K 5 6. 8 kGy Fl it AbHiiA
P XA ES, RUNZPIARES R AR,
st 4 X 40 AT L, 10kGy 8 7 L
R RS UM AN R XU

45

I A 8kGy
| 6kGy ﬁl
0kGy

>
o

W
W

10kGy

(5]
(=)
T

F A (17.44%)

3]

S
==

N

=~

Q

«

Il —
g
L
=]

T
[\
~
o
«

[
W
T

1.'0 1.'5 2.Io 2.‘5 3.'0 3.‘5 4.'0 4.‘5 5.'0 515 6.IO
H—F RS (80.56%)
B3 BEAXITFITAKNEFE PCAE

24 BFELH

T o L T 2R G0 X A AL R R AT T R
M7, SRR 4 R, BRI, S—FE 551
HREN 94.63%, 95— EWMATIEEN 3.47%, W
HOTHRE AFIAF] 98.10%, FHA FEASAT0FE

4,

3r 10kGy
S 2 O0KGy
~
<
o ok 4kGy
=
moor
1] 8kGy
w®-1r 6kGy,

-2 r

2kGy

-8 -4 0 4 8 12 16
Hi— RSP (94.63%)

B4 BEEAIMRAKEFEH PCA B
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WRPI BRI, TEHEAT PCA AR, &4HREN 2
[ TCTE R, RT3 8 5 553 R R s
U, FWARERE SR, R 4 AT, BEE
R HER I, 45 455 %o HE A0 i) ) 2 25 S tho e
FK, JEHUE 10 kGy ZHIF AR AR b B R B3
2.5 RERSHEA

JECE PR T R 55 116 IR A A BPEAN 26
L, ROA B XU B 2 2 5 BRI R
HEATPEH . IR 5 A 2HBHR BT PSS TN, 450
RS M BB P24 Fe ot BREH A s in , {B45-4H
MZEICEEZES (P>0.05) , WHAMKE2, 4,
6. 8. 10kGy 7l i F o R R S5 M iR
HURCE PR, HASSCITAS45 5 5 4 Zi PO e piF 5T
HLFoARER (2. 4. 7. 10kGy ) X4t BT
SIS A 2518 — 2

a a a a
RRRA <z R

- PS> B3] 9%%? %<
80 - BN B KK B B
BRI BRSNS B Bk
= B B B B BB
PO BT woeSese! PSS PSR BKX]
B B B BN B B
= B B B B B
PSR oQegese RS PISRA PSR 9gegese
RS PRSS SoSe3e3 B335 RS SeSedes
LRSS BS2 FSA PSRN PSS £S5
RS SeSedes PRSI RS RSSS3] PSS
BRLA 930300 RSSS3] PSS PRI RS
9o96%% RSS2 P R R3] PSR
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