Lot
WE it Azesitid |

Vol.41,No.24,2020
(A PSR P TER Y/ MR AR
of A 20k 5 580 T TR It AR JP AR 1) 56 Wi
Mg elrse o BEER?, Tk REF, FHE
(1. E#HFRFERFR, LiE 201306,

2.8 FREKKFE s THARFFL 45 (LiF), i 201306,
3. EEBEFERT, R RAIFE A RRREEEET, Lk 201306)

B ARRPEAAEEFBIRA IR ok M P AL R ey Yon, R A (B W =
3:1,W/W) HRRFARTF &4 (0.50% A= 100% ) 49 3 #r 5 R F B4 (F1F2 4= F3) "R RAKMEE 70 d 6, A B E T
B2 o8 F 5 5 A AT MR A AR 0 Brk £ 5% SF i —F KR A4 &g - ik k-2 1 ik (GC-MS-0) # K A4k 4
MEARW R, EREF, BT HTADANA KR 5 3 49 4 54 WOIR Ao AR 09 Aok 46 B, B BRI F2 4L
AR A PR 8 B Aok R T A0 A 20, R BT R RBeR AR, AT MR Ao PR 5 A1 52t 57 .39 AR L MM R, 25 17 Al A
Mo, B F2 4B 049 1K TG AR 0 R K MM AP HARxt T AL T3 45 5, 254 OAV SR R A BE 5 4 i 33X F AN SR 4289
A THRER, L P IR ABREXBHNFLNZEAAMA, 2H EN A A BR%k, A R AR E—TEE
b3 et Ak 0 o B3R B R R 35 R B AR 09 IR R L 4R AR PR R S0% A R B B A1 R K
IR A4 ) B AT R AR Ao IR 0 SR — E AR . R R RALF ReAA A P i AR OR B A Bt — B A
WA R AR ek e AL T — € 69 IR IR

ST P Sk AR Mk, Bk, Ak B, R B R

Effects of Dietary Replacement of Fish Oil by Vegetable Oil on Odor of
Hepatopancreas and Gonads of Chinese Mitten Crab ( Eriocheir sinensis )
CONG Jiao—jiao'” ;HAN Xin—yuan'’ YU Ting—chi'’, YU Li-zhi'* , WU Xu—-gan’ , WANG Xi-chang'’"

(1.College of Food Science & Technology,Shanghai Ocean University , Shanghai 201306, China;
2.National R&D Branch Center for Freshwater Aquatic Products Processing Technology ( Shanghai) , Shanghai 201306, China;
3.Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture
and Rural Affairs,Shanghai Ocean University , Shanghai 201306, China)

Abstract ; In order to study the effects of dietary replacement of fish oil by vegetable oil on the odor quality of hepatopancreas of
Chinese mitten crab,vegetable oil (soybean oil: rapeseed oil =3: 1, W/W ) was used to replace different levels of fish 0il (0,
50% and 100% ) to make three kinds of feeds with equal nitrogen and fat (F1,F2 and F3) to feed adult female crabs for
70 days. In this study, the overall odor differences by using electronic nose were analyzed in combination with sensory
evaluation,and odor substances were analyzed by gas chromatography—mass spectrometer—olfactometry.The results showed that
electronic nose could effectively distinguish the odor profiles of the three groups of hepatopancreas and gonads of Chinese
mitten crab.The meat flavor of the hepatopancreas and gonads in the F2 group was stronger than that of the other two groups,
and the earthy smell was lowest by sensory evaluation.57,39 volatile substances,25,17 olfactory substances were identified in
the hepatopancreas and gonads,respectively,and the kinds of volatile substances in these two parts of the F2 group were more
than that of the other two groups. Aldehydes contributed the most to the odor of these two parts, among which nonanal and
decanal were the main odorants of these two parts,showing milky flavor and raw crab odor respectively.The use of the F2 group
feed increased the olfactory intensity of the pleasant odor to a certain extent while reducing the olfactory intensity of the
unpleasant odor.In summary,it was the most appropriate to use 50% vegetable oil in the feed instead of fish oil, which could
improve the odor of the hepatopancreas and gonads while reducing the cost of breeding. The above results would provide a

reference for the improvement of the odor quality of cultured Chinese mitten crabs and the development of fish oil substitute
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Table 1  Feed formula of experiment( % )

fic Fl F2 F3
T HI-46% 2435 2435 2435
FHI-36% 15.00 15.00 15.00
Rip ) 20.00 20.00 20.00
[i1N=4 6.00 6.00 6.00

ML e 1 5y 6.00 6.00 6.00
gy 16.00 16.00 16.00

EZI Y 0.25 0.25 0.25
Z YRR 0.20 0.20 0.20
R — 45 1.20 1.20 1.20
RN 0.40 0.40 0.40
FiE 0.15 0.15 0.15

-G R 0.30 0.30 0.30
35% 4tk & C g 0.10 0.10 0.10
#iH: 2 E(50% ) 0.05 0.05 0.05
BENE 2.00 2.00 2.00
R £ 8.00 4.00 0.00
ISR 0.00 3.00 6.00
SERFI 0.00 1.00 2.00
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Fig.1 Odor radar graphs analyzed of sensory evaluation for hepatopancreas and gonads of
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Eriocheir sinensts with different dietary replacements of fish oil by vegetable oil
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Fig.2  Principal component analysis plot of different feeds
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Fig.3 Principal component analysis plot of hepatopancreas
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and gonads of Eriocheir sinensts with different
dietary replacements of fish oil by vegetable oil
HOA S A, D IR (OS2 Wi G-F3 Hh
39 Ff, Horp OAV =0.1 197 4 B, S F g Tl S
A=z
TERFIBAR AR o3 5 234 7 .5 B OAV > 0.1
HOSE R VEY) T, FR LA S S £ MESEW) A Sy B
AL NN AE R R A7 & UK, HAv R 2K
WS AR . A I A B ZS T — i 2 1 2 1Y) 21k
P R I B IR | IV P I JRR IR , F2 R 3
ZHATIBRAR PE R T 2SR MR BE AR T F1 A AT IR R
PERR . ZSTE 04 BB AR, 3 25 T I iR R iR b 2% 18 1Y)
OAV R T 1, 158 B 3% 1 X JH Jige A -1 i 174 8 Ak
Y TTHRIE K . T2 o g 580 S R AR SR B 1Y

F 2 AIFIKPRI M A f T rh AR 3R ST R 10 4 R ) o
Table 2 Volatile substances in hepatopancreas of Eriocheir sinensis with different dietary replacements of fish oil by vegetable oil
e 1o L Y30 5 it (ng/g) OAV
(ng/g) [13:17:27-31] H-FI H-F2 H-F3 H-FI H-F2 H-F3
3L TR 1.6 0.39 £0.07 2.89 £0.11 2.96 £0.43 0.24 1.81 1.85
o 41.7 0.52 £0.11 0.76 £0.27 1.06 £0.16 0.01 0.02 0.03
T 1.1 0.54 +0.00 1.05 £0.48 1.19 £0.18 0.49 0.95 1.08
e S 0.02 N.D. 0.28 +0.00 N.D. - 14.00 -
B 0.1 0.40 +£0.00 1.00 £0.49 1.24 £0.22 4.00 10.00 12.40
O 5 N.D. 0.16 +0.00 N.D. - 0.03 -
[[ZeS
2- T Ie-1-2p 125.8 0.03 £0.01 0.14 £0.02 0.16 £0.02 <0.01 <0.01 <0.01
2 -1 40 0.13 £0.01 N.D. N.D. <0.01 - -
3-Fili-1-1F N.A. 0.05 +0.01 0.06 +0.00 0.05 +0.01 - - -
1- 2745 -3 978 0.05 £0.01 0.05 +0.00 0.17 £0.01 <0.01 <0.01 <0.01
2- 2 F-1-C % 270000 0.53 £0.13 0.82 £0.23 1.18 £0.17 <0.01 <0.01 <0.01

58 20204 52441



@étﬂ@h‘«il

WR S Wit

Vol.41,No0.24,2020

ey I Y% & i (ng/g) OAV
(ng/g)[13:17:27-31] H-F1 H-F2 H-F3 H-F1 H-F2 H-F3
2
2- TR 35400 0.21 £0.00 N.D. N.D. <0.01 - -
6/l -5 Pl —2— il 68 0.20 +0.06 0.48 +0.05 0.53 +0.08 <0.01 0.01 0.01
B+ i N.A. 0.85 £0.05 N.D. N.D. - - -
2- T 32 1.53 £0.55 1.48 021 2.84 +0.17 0.05 0.05 0.09
[ES
TR g N.A. N.D. 0.08 +0.03 N.D. - - -
7% % H g N.A. N.D. 0.07 £0.00 N.D. - - -
L% Y g N.A. N.D. 0.31 £0.04 N.D. - - -
3£ P G N.A. 2.87 +0.62 4.81 £0.68 6.17 £0.43 - - -
T-i% H fig N.A. 0.36 +0.01 1.09 +0.11 0.92 £0.12 - - -
4- LR T g N.A. 3.70 £0.13 4.68 +0.42 4.06 £0.24 - - -
&1 TP g N.A. 0.79 +0.08 1.11 £0.22 3.16 +0.07 - - -
4,8- " H LT F iR N.A. 0.51 +0.08 0.78 +0.15 N.D. - - -
A4 R — g N.A. 0.22 +0.01 0.43 +0.11 0.66 +0.13 - - -
* 716 420 +0.21 5.80 +1.52 11.09 +1.59 0.01 0.01 0.02
P 1550 1.25 +0.66 3.99 +0.20 4.82 £0.19 <0.01 <0.01 <0.01
% 28 0.16 +0.03 0.35 £0.04 0.55 £0.09 0.01 0.01 0.02
A I 450.23 N.D. 0.28 +0.01 N.D. - <0.01 -
K 2R 490 0.29 +0.07 0.07 £0.03 0.50 +0.15 <0.01 <0.01 <0.01
Wz W 264 0.27 £0.03 031 £0.08 0.92 £0.14 0.01 0.01 0.03
1,2,3- = HH-2F N.A. 0.83 £0.05 0.94 £0.30 1.02 £0.22 - - -
2- - RS2 N.A. 1.01 £0.03 0.75 +0.07 0.91 £0.03 - - -
2% 6 0.37 £0.00 0.84 £0.35 0.95 £0.05 0.06 0.14 0.16
;8% S N.A. 0.07 £0.00 0.13 £0.05 N.D. - - -
5 S N.A. 0.91 +0.17 1.13 £0.38 1.55 +0.28 - - -
2- -1, 1- B3 N.A. 0.38 +0.06 0.51 £0.19 N.D. - - -
2,4-X0(1,1- —HI 32, 38) - 2K i) N.A. 0.17 £0.06 0.26 +0.15 0.36 +0.06 - - -
e
o 21900 0.46 +0.06 0.68 +0.28 0.74 +0.04 <0.01 <0.01 <0.01
2- 3 N.A. 0.10 0.00 N.D. 0.17 +0.00 - - -
1,3-3 4% 5600 0.05 £0.00 N.D. N.D. <0.01 - -
Sl N.A. N.D. N.D. 0.38 +0.05 - - -
2,4- " HE-CO ke N.A. N.D. 0.08 +0.00 N.D. - - -
1-T4% N.A. 0.10 £0.00 0.12 £0.06 0.15 £0.03 - - -
Tht 10000 0.17 £0.10 0.35 £0.04 0.50 +0.05 <0.01 <0.01 <0.01
4-H3-Thx N.A. 0.21 £0.00 0.25 £0.03 0.25 £0.05 - - -
2 hz N.A. 0.14 £0.00 1.67 +0.43 249 +0.29 - - -
TEARCH N.A. 0.56 +0.08 0.53 +0.11 0.59 +0.14 - - -
53— h N.A. 0.72 £0.06 0.48 0.00 N.D. - - -
bt 1170 1.49 £0.33 1.95 +0.58 3.00 £0.22 <0.01 <0.01 <0.01
+ 2040 N.D. 1.71 £0.18 N.D. - <0.01 -
+ P 1000 0.16 +0.00 N.D. N.D. <0.01 - -
= i 24 0.24 £0.02 0.28 +0.01 139 +0.14 0.10 0.12 0.60
Mg 2000 N.D. N.D. 3.91 +0.51 - - <0.01
13| 140 N.D. N.D. 135 £0.25 - - 0.01
HoAh
3— F L N.A. N.D. N.D. 0.76 +0.01 - - -
25— I SLk g N.A. N.D. N.D. 0.62 £0.02 - - -
T H T HE 1.10 N.D. N.D. 2.30 +0.09 - - 2.09

TE : NACRAL ] ND AT H 535 3 [F].
KEETRY R Z — . TEEWENFERIR AR B OAV
AR T 0.1 B TR o, WAl a1 Hh A o4 2 8 v B AR
PORTS €SB O AR Y % 2 U SN Sy ' N 1 E2V

—4-ZSIRIE A O A AE H-F2 Ak i, B -4-2%
JHIERT OAV Jy 143X n] B2 3 ZH IR IR 19 R 7= A
ZE5 BN 22—, AT B S 2 F2 ALHF IR Uk Y
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Table 3 Volatile substances in gonads of Eriocheir sinensis with different dietary replacement of fish oil by vegetable oil

ey I {F Y x) 5 i (ng/g) OAV
(ng/g)[13:17:27-31] G-F1 G-F2 G-F3 G-F1 G-F2 G-F3
[i2S
L 5 0.06 +0.00 0.21 £0.00 0.04 +0.00 0.01 0.04 <0.01
I 41.7 0.10 £0.00 0.46 +0.13 0.28 +0.07 <0.01 0.01 <0.01
FE 0.587 0.33 £0.06 0.52 £0.10 0.35 +0.06 0.56 0.89 0.60
T 1.1 0.33 £0.09 1.32 +0.05 0.60 +0.02 0.30 1.20 0.55
24T 0.1 0.48 £0.02 1.38 £0.10 0.76 £0.17 4.80 13.80 7.60
- 5 0.08 +0.01 0.27 £0.10 0.25 +0.04 0.02 0.05 0.05
1,2,4-T = N.A. N.D. N.D. 0.26 +0.05 - - -
2-7,H-1-0V 270000 0.16 +0.03 0.49 £0.14 0.27 £0.07 <0.01 <0.01 <0.01
2— N.A. 0.34 +0.01 0.99 +0.05 0.72 +£0.01 - - -
E =1 N.A. N.D. 0.46 =0.14 N.D. - - -
2
6- 1 $£—5- Pilis—2— i 68 021 +£0.03 0.36 +0.04 0.27 +0.03 <0.01 <0.01 <0.01
T 65 N.D. 0.15 £0.03 0.12 £0.02 - 0.01 0.01
FES
AR H iR — F g N.A. 0.22 +0.07 0.66 +0.18 0.39 +0.03 - - -
FFEYR
4 716 5.40 £0.89 16.17 +4.74 14.93 +1.84 <0.01 0.02 0.02
2K 1550 0.47 +0.08 1.53 £0.47 1.09 £0.32 <0.01 <0.01 <0.01
7k 28 0.16 +£0.03 0.62 +0.15 0.38 £0.07 <0.01 0.02 0.01
K 2R 490 0.02 +0.01 0.35 £0.09 0.16 +0.05 <0.01 <0.01 <0.01
I 26.4 0.26 +0.04 1.08 £0.32 0.80 +0.08 <0.01 0.04 0.03
B 177.12 0.14 £0.02 0.54 +0.11 0.41 £0.09 <0.01 <0.01 <0.01
1- 2 Jfide—4- - 2F N.A. N.D. 0.39 £0.05 0.31 £0.01 - - -
TH-2K N.A. 0.21 £0.01 0.59 +0.18 0.44 +0.13 - - -
1-R3-1-T W 2040 0.05 £0.01 0.16 £0.04 0.12 £0.02 <0.01 <0.01 <0.01
% 6 0.38 £0.01 0.75 £0.00 0.58 +0.06 0.06 0.12 0.09
R N.A. 0.19 +0.03 0.61 +0.18 0.39 +0.07 - - -
;% N.A. 0.10 £0.02 0.27 £0.09 0.22 +0.05 - - -
B N.A. 0.45 £0.06 1.92 +0.55 1.28 +0.33 - - -
2-FHE-1,1-FEk N.A. 0.38 +0.01 1.15 £0.25 0.76 £0.07 - - -
2-F -1, 1-FER N.A. 0.09 +0.01 0.20 £0.00 0.19 £0.02 - - -
2,4-%0(1,1- —H L 238) - Ky N.A. 0.28 +0.08 1.24 +0.25 1.17 £0.10 - - -
JZES
RES 21900 3.52 £0.68 531 £0.54 422 +0.94 <0.01 <0.01 <0.01
3-EM N.A. 0.09 +0.00 0.02 £0.00 0.09 +0.03 - - -
1,3-% 4% 5600 0.01 £0.00 0.06 +0.01 0.04 +0.01 <0.01 <0.01 <0.01
1- T4 N.A. 0.11 £0.01 0.39 £0.06 0.33 +£0.03 - - -
T4 10000 0.08 +0.01 0.24 +0.08 0.16 +0.05 <0.01 <0.01 <0.01
Py N.A. N.D. 0.42 £0.10 0.37 £0.02 - - -
ke 1170 0.17 £0.02 0.42 £0.09 0.28 +0.07 <0.01 <0.01 <0.01
+ ke 1000 0.17 £0.03 N.D. 0.23 £0.01 <0.01 - <0.01
= I 24 0.17 £0.05 0.31 £0.07 0.33 =0.12 0.07 0.13 0.14
HoAthy
A-BEBR-1- T N.A. 0.32 £0.02 3.6 £+0.25 0.57 +0.15 - - -

AR RA N R Z —

W52 It R 22 A 28 e, IR T X 28 A XU Bk 1) BT
PR/ e TR HRIE 1 -0 —3 - B e B2 S5 7K ™ i v
Kty J2 STV 91 192 4R A G A 1) — 7 0, T 2 ok
75 B LA AR F3 ALRT IR AR b 1 - S -3 -
B JBE R LA G 4, T RE 5 R 4 i b I b R o
ZHK, BR2-F- -4 H-F1 ke, H&
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A, HAh 4 FPBESEAL G W EITE 3 I BRI TP A
Hi,{H OAV #B <0.01, UL B2 W) B0 vh AR 58 2 18 T
BRI ) A A R BT RRAS AR R o P v A Y g 28
YIBAAT 4 A, oI+ = ke - 1 - B AE G-F2 HhAG
H51,2,4- T =E(AE G-F3 Wkl , HEr A A8 i
BEIEY) 5T OAV R < 0.01, i5d W B A 4y Jo o) v A2 40 2%
TR R ) A IR BTRRAR /o
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B2 o H AT DA A 38 R Eh 22 AN TR TS 5 7R 4R
AR A A 2 o 2— WS 3 4H AP I b e A 1
HEEE BT, HOHAE H-F3 v & 5 01 g 1 HAtD
PIZH o 2T R AN BRI RE FLZE R AR A A B
BRI S5, 3xX nl BE -5 1) Rek v A 3t FAE 420 ik 9 s D7 1R
HWMAFFSE . K AHAAE F2 A1 F3 PR IR h S 94
HE L EAE FLZLPE IR rh R B 57 DU 2% Jo ml BE
FE A v Z2 AN IR U 2 25 A DG

T2 Wy Jo 3 e R AR Mt 2t e 1R A B 1 7 A
B, BAT > NP B AR Ff R . e H-F2 HhAG
TPERFEE LR TR L ClR TR, GX AT AE MR T K 3
ZH AT MR B UM 7™ A 22 53 i DR 22—, TR 2R ) o AS
By HAT A A58 0 7 =, D00 AT 48 i JU IR 5 A i Pl
AR, AT B A K2 41 HTF I IR PR 75 ki 1 Ho A
PR R Z —.

3 LB AR AR IR ARG I Y 1 Y R A S h
{UZ% OAV =0.1, J&EH A YR OAV =0.1, i)
S 0 D7 A S PV B S 2 ) S Fh 2 4 %2, (HLGX 2
1 SR JT B AR AR U %) 8 A SR B BRI A Ko

A HAEFR = W W) IZ A TR T 2 v, 2 8 IR R
() SE YR P I A B v, = R
Fifi 6 AR il A LG A B 18 hn TG B4, 13 2H B R b
B = PP R 5 W v T A P A, 3 A PR g —
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JW e, X S RCE VEOT AS H A F3 2T B A
PEAR B9 R AR5 — 3. F3 AT AR plAG Pl H HC A
PHLH VAT 1Y 3— F REmk iRy (2,5 — — FF Lk g Fi — FH ik
ey, H W TR OAV KT 1, T
A AE HAT FEALNFE A L B R, T RER IR T &
G L 1) 4R IR 1) 00 T AR A, 3T BN T
F3 2 TR -5 HAd P 2H ) 22 57, do mT REJE: 234 F3 4
JFIB AR T BRI SR I I R 2 —
2.4 TIRBH RS

F 2 4 nl g0, A b A G 2 T T B i b S 48
25 FhEy) Jor , AU FGIESS 5 Bl B 2 B, B2E 3 A,

HJES 052 6 A IR 2 B, S A6 1 B, R

PrIsE 1 A, 5 Bl 4 5T R R BE R B IR ] D A A SR
MR, AER ARSIt 3X ] BE i T R o AR AT
JR IR AR A BE 2 2 BT AG I FR o

F3 ZF TR A g = B Ji g R Ui R R T HG A
2, 5 A R R R AUECE PO b R R R i — B, UL
Al 2= A 4 ik A A e il 185 I B AR 1 I R
2T 1, 3= o3 BIRON  BA FR W I, SR XG ER
B ASAFAE T FL AR IR . 2R F R 1 — 20—
3 — Pl A A i R, L IR TR 2,4 -
(L, 1= B 20 ) — ZR Iy | — o S5 A 41 3 1l
BAHE R, X LEREY) 5 H-F1 i i i 5 Ik,

K4 ARFEDKP A A AR G IR 14 L i s % 5

Table 4  Description and intensity of olfactory substances in hepatopancreas of

Eriocheir sinensts with different dietary replacement of fish oil by vegetable oil

EY SR IR H-F1I H-F2 H-F3
— H R i SR 2.0 2.0 3.0
2- T PR 1% 2.5 - -
3-HEET LRSS 2.5 27 2.7
oK PR AR AR 23 23 2.6
1,3-¢ "W R 2.5 - -
K H A 2.0 23 23
R A T 2.0 2.5 25
T WhAE At bl A kR 2.0 2.6 2.3
L A R 3.0 3.3 3.3
WAL HH - 2.0 -
KA Ak 5 3.0 26 3.0
1-F -3 H A B 2.0 2.0 2.0
2-ZHk-1-OU B AINEEREK AL S5 2.0 2.0 2.3
6— H 3L—5- Pl —2— il B R AR bk 2.0 2.0 23
TR P R FHEL 2.7 3.0 3.3
T-1% H g HE ISR SRR 2.0 2.0 2.0
4-Z%J R F i AR 2.7 2.7 2.7
SR H g TS 2.0 23 2.3
PR — H iR — H g Wi A 2.1 23 2.0
2,4-30(1,1- —HEZHL) -7l O A 1.0 1.7 15
2— [ 1575 A7 bR 2.5 2.7 2.7
KL o | g A 15 2.0 3.0
ki B R 23 2.5 2.5
IR AR S 2.3 2.5 23
7% A3k ALK 2.3 23 23
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Table 5 Description and intensity of olfactory substances in gonads of
Eriocheir sinensts with different dietary replacement of fish oil by vegetable oil

wEw R A G-F1  G-F2  G-I3
=Wk i i Rk 2.0 2.0 2.5
24 ey, 1.0 2.0 2.0
P/ Ak 1.0 2.0 1.5
R LEEIRTIRA S 2.5 4.0 35
13-4 I KR B 1.5 2.0 1.0
LA HALH:TE LR 13 2.0 3.0
KN o 23 2.0 2.0
A WA B 24 2.0 25
6— F -5 Peddi—2 - b SR I 1 2.0 2.0 2.3
- i 15 L5 15
Tl LN 3.0 3.0 3.0
JEE Fi e AT 2.0 3.0 2.5
R BT K 2.0 2.0 2.0
2— bl i 2.0 25 2.5
/SN G 23 25 2.5
% Ak ALK 23 23 23
2,4-30(1,1- R 20 ) - K Hh 1.9 2.0 2.0

XHBEPEH A EIR H-F1 5 AR R —2, %%
P ME—7E 3 ZH BRI v MURRGR BEAR T 3 iy,
WAEME—AE 3 TR OAV AR T 1 i ot , Bl
IR EAT A B 8 B A0 U, Uk I HE X B R g
AR TTERAO VT e 2

e s prow, 3 17 By o fe oh AR R
Bl e . G—F3 v = H g 1 WRURR SR i, 3
5 H A e e ATUECE PR R PR R R i — 2, U
HAAdE P A A i ARy i i TR R R . e
WM RE O R R, MRS JE S G-F1 < G-F2 =
G—F3  FHZEGOA S HA SR il 38 i AR, & A0 IR g
5 LK, 7E G-F2 W 4.0,G-F3 S/ 3.5,G-F1 2}
2.5, LRWIBEA N HA FAEA 7S 8 7 19Uk, I H
LE IR H A ML IR 508 R AR 2 3 L B g 384 i
SR SEPE LR AR WRURGR JE A 3 2R
IR 22 5, BB N PRSI I B Uk . 4% B
TR I Ay A2 S s A A AR, ORI BE O G~ 2
<G-F1 < G-F3 | ZSEEHMRRGER ) G-F1 < G-F3 <
G-F2,

SR UL, 5 FL AR F, i A A ) ol 4 L RE
B A3 P A R AL B B A, T 50% A it AR
3 PP B 3G R IR A R ) — BB A i
et it A R 75 i A A ARG SR A MR ) BT 5 R
7 28 ELA i U 19 4 S5l BEE 5 1 — L8 AN fan Pl
YIS AR, AT AEA B DA A B2 2 JBR IR AT
JUR B4 - R AR R A
3 it

Ao 2= i i AR L 50 % A 4 ik A o ik ) ) AT
A I RDRE XS M R AR S B B IR 70 d ) L3 2H
P A R PO T IR PR AT IR B ORA P A 22 57 0SS
R S T M R T A AR v B ) R A o, o L
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AR TTRRAT A A TRV o A Ad il A
AR Ay k2 B4 I e IR A0 44 B v = T e 1 5 B O
7E A — e SRS AN 5 L A B, 1 e - IR R
FNEFR . dT ] 50% AEYh Qv BE XS i b 4248
TR T R R 0 it 0 2 O MR ) BRI S, 18 i B A<
WA 174 MLy O 508 S, AT 47 5 R 1) 355 T A D6 13 A=k
MR ISR S S B o 3K T R | T mlke b i D R 1 AR
SEME T A 0 PR R Y B DT TR ZHL R, T AT S TR S /K
7RI EG A S BT AR BT, R R 2 AN AR AR
Ji P, DT 35 B T 3 2H R R R AR 1 22 R
LR RTE B AE T 50 % A i A i S i,
TE FEARTRFE A 114 [w] B X JHF i it R4 it 1) R A —
EBEEVE
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