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Impact of dietary vitamin C on the reproductive performance
of turbot Scophthalmus maximus
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ABSTRACT An eight-month feeding experiment was conducted to determine the impact of
dietary vitamin C on the reproductive performance of turbot Scophthalmus maximus. The basal
diet was supplemented with 0,800 and 4 800 mg/kg vitamin C to formulate three experimental
diets. Results showed that the growth of turbot broodstock was improved with the increasing di-
etary vitamin C, but no significant difference was observed between control and vitamin C sup-
plementation treatments. The egg production of female broodstock fed vitamin C supplemented
diets was significantly (P<Z0. 05) higher than those fed the basal diet. The gonadosomatic index
(GSD ,number of spawns, percentage of buoyant egg, fertilization rate and hatching rate of 800
mg/kg and 4 800 mg/kg treatments were significantly higher with the increase of vitamin C ad-
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dition in diets(P<C0. 05). Vitamin C concentrations in eggs reflected dietary vitamin C addition.
The egg diameter and oil globule diameter of turbot broodstock was improved with the increas-
ing dietary vitamin C,but no significant difference was observed between control and vitamin C
supplementation treatments. With the increase of dietary vitamin C, the activities of superoxide
ismutase (SOD) in tissues were significantly reduced (P<C0.05), but malonaldehyde (MDA)
contents were significantly increased (P<C0. 05). So,it is concluded that vitamin C supplement
in the diets can improve the reproductive performance of turbot broodstock.
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B & R K ™ S5 58 A 7 B AR T R R H 2R 2 BT AL . O 1 AR AR R A U0 B S Y 8
BRI NELZ, CAPRERN, EAE TR ZmE A B EGE(E  F5  2002;Izquierdo er al.
2001; Watanabe er al.  2003), SR 5 075 57 02 0 2B FR W5 0 Sdm /D 1 U 2 — o AATTRE R 43 £ 288 B0
BEIRAOREEZ T X PG T RN B S R B . 245k O TEA (G Z %S 2005; Gunasekera
etal. 1995.1997;Santiago et al. 1983) MWL (& Z 754  2005;Li et al. 2005;Furuita et al. 2000,
2002;Rainuzzo ez al.  1997) X 3%t BEHE Pk 6E 52 WA (1) PR 4. 2 T A OC 4k A= 28 X0 5% £ S5 P BB 52 e 1) A 53 3¢
R

KZEGE Scophthalmus mazximus & I8 F 2 2 10 K 55580 B AP A1 E bR i & S N S i g k2 —
CHERS 2008; EILLLa  2003) . 7ERZEOFA MR & o B b, R BUON BT 22 2 AG 00 kK & A4 AFHE BT T
FR S SR T AP e B SR R X R B SR WA . R R ROR B CE R A T
FHEFMESRCOREHS  2004), H L, KEFHERE AR E 00 Rk R f5 S0t , 207 REE 6 3% % A 1A k.

ARWFFE DL RZZBE RS2 X 52, F BT T 4E 4 28 C(Vitamin C, Vo) X H AR K PR 2R 80, 72 00 & JL 4L R
e DI T i 2R R C X K 38 B 2 f S5 M R 1Y 52 e, I o A A R 25 6 £ 4 0 6 T R R R 2R 4K
I RV o 0 oy 22 B BE5R 8 3R 2 AR R SRR

1 BT

L1 XBREREH

S R B 2R A I E LR AR B R IR A R R ] — B Rt PR i SR 480 30 %, MR 2] - 4K
H 1 444.10£50. 29g. M 31. 9540, 35em. SEEAEMH & T & X R PK ™ 242 BK P it (7m X 7m X Tm) Hi kA
Fr 58 K Ay MR e K 2 B0 S L O FH 58 U 4 S0 A I8 A R SR A A DLk - 4R T 6.0 mg/ L
pH A 7.2~7. 5,88 J 30~32, 30 )E N 8~147C,

1.2 L@

AR A | 1 2 Ok I 0 O I U DR i R o DA A DR C A R A ERRE (3R 1) o A FE AR AR R o 0l S A
BT PO ML 5 0 0.800.4 800mg/ ke 4R R C 2 RBEMR NG (LAPP)  BCl i 3 Bl S I 4a)RE . 4% fRDREH 52
PR R C ik ik 2. 4R C ZRBEMRERW B &1 1A Rl A RCE 4 3000, BT AT JRURL S 2200 0y % JF 2o
60 H 0 » K 5 2 B A7 It 2 2010 23 DO Rl » 1 — 20°C kAR A PR A7 45

1.3 NEH

1.3.1 F&RARAPLMHHAE
SCYRBE 3 AL FRL B Omg/ kg 4EA4: R C 41.800mg/ kg 44 % C 41 .4 800mg/kg 4t C 41, A4 30
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FesR At MERELL I 1 1. dg R SR ARk Nl i bR S AR A S & R AR (CWT) IR D St M R SR An i b . 4] 7%
S ITHART A e AT A R TE. SCER M 2010 4E 8 A JT IR AR RN HEAT IR oAk . 526 ) 00 9 Ak B
W eI A4 2d M B 4R 1 RIS A ARDRL B2 1 60 d R 4 R B4R 1 R A AR, B0 15 min JE Kk HE &
FRUE 5 FEAE S0 I ) 4 K B AR 35 B0 L R 240d(2010 4 8  ~2011 4F 4 ),

F1 EMAMETRUERS

Table 1 Formulation and chemical composition of the basal diet

i H Item ZH# Content( %)
1 # Fish meal 70.00
fi§#E [ Casein 4.00
E ik High-gluten flour 15. 00
% It Phospholipid 2.00
B ## Choline 1. 00
2B

11yl Fish oil 5.50

Ingredients
R &4 Ca(H,PO,)» 1.50
Yk KIREY) Vitamin premix! 0.50
WY FIREY Mineral premix? 0. 50
M Total 100
M Crude protein 50. 98

B IRN
MMM Crude lipid 10. 96

Nutrient composition( % dry matter)

fitEi® Gross energy(MJ/kg DM) 18. 48

YA RIR AW (mg/kg or g/kg TAED B R L 25me s B #E R, 45me; FAR ML B, 20me s 4R F Bz, 0. lmgs 484E R Ky, 10mg; JJLEE, 800mg;
Z /2 .60mg; TR . 200mg; MR . 20mg; ALY &K . 1. 20mg; EE R AL 32me; 44 R D.5Smg; 44 K EL120me; KK . 18. 67¢

Vitamin premix(mg/kg or g/kg diet) : Thiamine 25mg; Riboflavin 45mg; Pyridoxine 20mg; Vitamin Bz 0. Img; Menadione 10mg; Inositol
800mg; Pantothenate 60mg; Tocopherol acetate 200mg; Folic acid 20mg; Biotin 1. 2mg; Vitamin A 32mg; Vitamin D 5mg; Vitamin E
120mg; Wheat flour 18. 67g

P HIBUR A (me/keg or g/ke BTIED AL, 2me; BAL AT 0. 8ma;s ALY, 50me; B BR 1, 10me; Bt 1k 8k, 80me; B AL 57 . 50me; fiLfb 8k, 1
200mg; WL — 445 .3 000mg; S AL . 100mg; ¥ £ K3 . 15. 51g

Mineral premix(mg/kg or g/kg diet): NaF 2mg; KI 0. 8mg; CoCl, « 6H, O 50mg; CuSO; » 5H, O 10mg; FeSO, « 7H, 0 80mg; ZnSO, + 7H, O
50mg; MnSO, « 4H,0O 1 200mg; Ca(H;PO4), « H,O 3 000 mg; NaCl 100mg; Mordenzeo 15.51g

F2 BLIRAPAMIREERCEE

Table 2 Ascorbic acid concentration in different experimental diets

4= 2 C ¥l i Supplemental vitamin C in diets(mg/kg)

ZH %I Treatment
0 800 4 800

R CELbry &=
Real content of vitamin C(pg/g DM)

47.274+1.73 772.93432.19 4 572.83473.20

2010 4F 8 A ~2010 4F 12 A B KGRI AL A LR FFFE 8 hi A 2010 4F 12 H ~2011 4 1 H SGHREFA] , |y B K
8 h ZFWri 2K 16 h, SAJG ML S 90d 1Y N IR Al 5% 55 40 A AR5 D0 BT 09 . K35 6 e 2 £ 1)
HE B 5] B8 22 507E 80~90 h Z[H) . XF T B A~ BHH BEAR A HE D 2% 0, B R EAT 1 RO . 7> B 00 I B 4% T A 13~
14 °C B KGRt E] 16 h,
1.3.2 #&a%7FEpHERRE

R 22 B fl 23 £ B9 51 56 42 B USRS L I g R O O R R IR R R T R AT N R
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RESCIG AR 5 B & B AU SR M 0k N R R M e TRARGR S . B R XX 5 R 3% kAT W g%, 5 B HE R
BB 1 UK 0 i B R 2 10 1) 7 B YR IR 7 O A

BRI 245 B 3 AL U0 S W 7 R A2 ORS R 81 T B8 T AL O T A DT O A L VR O R S TR R, At
SANEE IFHHE 3 WV BME ; At BN 732 5 L B 50g A2 RGBT REAL AR P . 8 b JE SE it T B i A | B
LR A 3 ANEE A 3 R IME . ORI A T KA R B AR A T e B AR AL
FC ARFE AR o 1 22 K5 R AL KR B 5) 90 A0 KR AR FEAE 12~15°C 2 [a], $h B 7F 30~32 Z [a] i KT 6.0
mg/L,pH #£ 7. 2~7.5 Z[a] , JE J7E 100~1 000Lx Z [a] 5 I3 1 b 5 KA 0 i AR 45 7E 2~ 3 A, B K R it
W T L Ge UL L RO AL S TR AL S B 30 kBN P, 7E S RBE R ok B e T A R S B 4
AR AR B . 3 I 150g RAZKE IR ORIV AF T W AU L ) % A — 80 C BB IR IR vk AR mh - A7 T L4y 4
Br.

BB 4 R ACE 0 S AR SR A B ARG Y LT RE S DK 32 B 2 M 0 B, 8 80 5 B
I3 5 T 0% JHFE L O SRR 40 WL, JEMERR AR IO S it . o Lok 4 R UV P A RE D . J5 5% A —80°C
AR AV T KA TR R A o 00 B L R D N I R A AR ) B A I (Superoxide ismutase, SOD) i P & N — # (Ma-
lonaldehyde, MDA) & & , [A] B s B9 S WLIA) R i 4R 2B R C & it
1.3.3 H&mod A m 27k

TR R B 1 R D R 4 R I E S IR AOAC(1995) I T3

I3 H SOD 36 PEFT MDA 5 i 2 35 5 FH R ot 2 26 W0 A R 2 w) 26 77 0350 &, e 20 B30 & rh i
Ui A iEAT .

HAUREDR R e A R C B &R I e R F WO 35 2k (HPLO) . 4R R C & 3 I 2 ] Nelis 45
(99D BT . kb seBrdi Ak 25 C & ik Al %5 (2004) B9 75 %6 BFME L JUUPA AR R b i 44 2 % C & B il i
%M Wang %5 (2003) 5 ¥,

1.3.4 H#EHHARitHx

A RAEbRITE AR

PERBRFE B0 GSICY) = PR /M E < 100 %0

AT 7= B i = B O o/ S fa IR

RO = Lo S/ e <100 %

FZAER) = FEFE — Wk 8 h JFUTINE) / IR P& X100 %

WAL (00D = 7 Hh T B0/ 32 R B 450< 100 %%

B R WGR(0) = CRIRE — #I R E) /#I K E X100 %

R LGH (V) = CGRIKK — 91O /#1iAK X 100 %

B HGH () = CRIK S —#1R @)D /#1455 X100 %

s DO £ AR DR (Mean=£S. E) 7R , Rk H SPSS 17. 0 for Windows I it 47 54 #F 17 B K F 7 2 43
HrC(ANOVA) #4522 5k B 8 3 W iE 4T Tukey 28 A (Tukey HSD test) , i 35 /K-y P<<0. 05,

2 TWHER

2.1 EARPRMEERE CHREFFEERKHZMN

ARG AR 4R 2 C X REEE MG TR KRN S R G — WIS H S5 R
EFHAREZE(P>0.05)(F 3),

2.2 ABBRIMELER CHREHFEEEEENFTIT

TR 18] L 38 10 S5 4 e R SR 0 S 0 7= O R KUk L BE 5 TR b 4 2R R C SR BB I, S A0 7 0 VOB
FEHEGELD,
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Table 3 The effect of dietary vitamin C on the growth of female turbot broodstock
A4 R C iR (mg/kg) . , . ) L o
o IR R (2) BRI (em) BI04 % =5 Cem) BERD B D R D
Supplemental vitamin C
Initial weight Initial body length Initial body height WGR LGH HGH
in diets
0 1 415.80+38. 65 31.5740. 27 24,7340.27 26.9340.69 6.17+0.11 4,40+0.05
800 1476.48429.45 32.2940. 25 24.7740.28 27.5440. 88 7.8240.09 4.60+0.08
4 800 1 440.02440.75 31.984+0. 27 23.9140.19 31.0640.51 7.96+0.07 4,86+0.07
ANOVA
F {f (F value) 1.338 2.640 2.531 2.394 1.994 0.112
P {i (P value) 0.962 0.163 0.100 0.188 0.195 0.938

Xof R 2 R 35 9 5 A0 R FE V) P2 Rl 265, 22427, 48 ki /g, WK T 800 Hil 4 800mg/kg 4 (P<C0.05) (F
4) s R 800 Fil 4 800mg/kg ZH 3 fh (1% AH X 7 BN L I A7 i 3 PR 25 % (P>>0.05), fH 4 800mg/kg 241 % & T
800mg/kg 4 .,

TRk v RN 4 A 26 C T LA S R KSR B S MR AR TR B (R ) L IR IR R S R ML R (K 5) L
800 41l 4 800mg/kg 41, & 0 i Mk B 0 . 1% D 32 | 32 K5 22 R0 Ak 2 35 I 3 55 T % B AT (P <C0. 05) 5 4 fa) gt
HerEZ C ULl 4 800mg/ kg I, 32 B 55 1 (1) Mk AR 48 5. L I7 DR 32 K5 SR R AL Rk B e B B 35 o 1
800mg/kg 2 (P<C0. 05),

F4 AESROEER CXFEEHE R0k E IR B %

Table 4 The effect of dietary vitamin C on fecundity, number of spawns, and GSI of turbot broodstock

e C RN (mg/kg) AEXT = B 4k ChE /@) 7B (VO TERR AR (20
Supplemental vitamin C in diets Relative fecundity Number of spawns per fish GSI

0
800
1800
ANOVA
F {f (F value)
P {{i (P value)

265.22427, 48°
436.23+£39. 93P
533.70+£28.11°

17. 650

0.001

4.60=40. 40°
6.00+0. 32"
7.4040. 24¢

18. 375

0. 000

10. 86+0. 23®
12.3940. 18

15. 180. 04¢

34.662

0. 000

T« 7 — 47 8o o B S R 5 00 2R 22 5 .3 (P<0. 05)

Note:Data within the same row with different superscripts are significantly different(P<Z0. 05)

£S5 FESEMNEERCHFELZFX IHMNRALENZT

The effect of dietary vitamin C on buoyant egg, fertilization, and hatching rate of turbot broodstock

Table 5

A EZE C RN (mg/kg)

Supplemental vitamin C in diets

EEROD
Buoyant egg

ZHAR D

Fertilization rate

AL (D)

Hatching rate

0
800
4 800
ANOVA
F {4 (F value)

P (P value)

72.55

H

2. 547
83.87+1.41°

90.9341. 36¢

24.995

0. 000

48.814+2.61*
68.84+1.91"

80.6041.47¢

56.317

0. 000

43.5741.43*
53.92+1.10°

60.9341.77¢

51. 144

0. 000

TE < 7 — 47 B b B A A [R5 6 10 275 22 5 3.3 (P<0. 05)

Note: Data within the same row with different superscripts are significantly different(P<20. 05)
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TEASI0 550 R 22 65 0 GRARAE 895~930pm Z[H] Y BRARAE 195~211pm Z[H] (R 6), HIRAS U R M
R A N0 Bk AR 22 S R W3 (P=>0. 05) HBEAG 1 Rk b 4E 2R 3R C B fO 300, R AR Fh BRAR A B TR 3

k6 FTRECEMNELEZ CHFEANTIHIKEHZM

Table 6 The effect of dietary vitamin C on egg diameter and oil globule diameter of turbot broodstock

#i 2 C iR (mg/kg)

Supplemental vitamin C in diets

B 4% (um)
Egg diameter

ERT )
Oil globule diameter

0
800
4 800
ANOVA
F{H (F value)

P {H (P value)

895.55+12. 35
919.394-10. 93

929.534+11. 36

2.276

0.119

195.6146. 71
210.2845. 38

210.5145.94

2.000

0. 151

2.3 ARPIMELERCHAREGFENMALATELZ CIENRM

A5 A BRAH R ZE B AR B B PSR I E AL SF A b iR R C S E I E S R LR 7, 45 2R 59, 5P

SBFHEFTLA S5 LU A 3K C 5 BEREE AR 4 2R K C S in i (9 3 s 2 2% b 7 (P<<0. 05) s ik Ab . [a] —
Ak PL2H O £ B2 2 U 4 A 3R C S AN TR] S DA/ BI AR R L P << RE << B <7 B 5.

2.4 ABPRIMEER CHXEFFRERAL S SOD FHEF MDA & EH T

Fe 8.3 9 43 A R [ Ak B K K S5 AT 2 £ JEF I L B SR Ifn Y S 414U SOD JE i MDA & s, 45 5
FH, B R 4 A R C O = A 38 . K 22 B SR fa I E L B0 LR I T ) SOD 3 M B T (P <
0. 05) 5 177 K22 6 2 40 JFFJDE L B9 S5 R0 i3 A ) MDA & 5 (3R 9) BEIRDRE 4 28 3R C WS 32 A 385 m T &8 3 [ A1
(P<<0.05), It4h,800mg/kg 20 F1 4 800mg/kg 4 3% 45 2 21 v SOD 3 ¥ K/ Ky 1L 38 << P 5 << ik . MDA
g DURH B2 5 % BEZH 2 £ HIE SOD T P 5/ s s HROE LT » S R 09 2 B S MDA % 5 AR 12 .

R7T TRASENEERCHREFFRAN MR FHEMAFLEER CHRME

Table 7 Ascorbic acid concentrations in egg, ovary, liver and muscle of turbot broodstock fed the experimental diet

LA (mg/kg)

Ascorbic acid concentrations

JFIE (mg/kg)

Ascorbic acid

Pk (mg/kg)

Ascorbic acid

Bl (mg/kg)

Ascorbic acid

A2 C i (mg/kg)

Supplemental vitamin

C in diets concentrations in egg concentrations in ovary concentrations in liver in muscle
0 165. 14+18. 052 552.99+23.05° 9.0040. 12* 5.4840. 21*
800 547.13+30. 88P 833.62+31.75P 69. 1245, 90b 22.75+1.75P
4 800 803.63+27.92¢ 1 022.80£46. 06¢ 182, 7448.99¢ 83.5742.89¢
ANOVA
F {f (F value) 100. 642 73.820 82.971 52.770
P {f (P value) 0. 000 0.001 0. 000 0. 000

TE < A —47 H 8 i B AN TR 5 B 7R 28 53 B 35 (P<<0. 05)

Note:Data within the same row with different superscripts are significantly different(P<C0. 05)
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Table 8 SOD activities in different tissues of turbot broodstock fed the experimental diet

#eE R C M (me/ke) 5P 1 (U/mg prot) JFIECU/mg prot) IfiL 7 (U/mg prot)
Supplemental vitamin C in diets SOD activities in ovary SOD activities in liver SOD activities in serum
0 80.58=+1. 36" 67.25+1. 14¢ 70.57+2.56¢
800 93.19+1.18b 95. 29+ 2. 20° 89.24+1.69°
4 800 105. 3342, 25¢ 109. 0141. 84¢ 103.194=2. 46¢
ANOVA
F & (F value) 53.732 48. 283 59. 803
P {& (P value) 0. 000 0. 000 0. 000

V¢ [ 7 o B o FUAT R 5 0 0 47 2% 5 8 % (P<<0. 05)

Note:Data within the same row with different superscripts are significantly different( P<Z0. 05)

K9 FRASENEERECHAEHFERHAH MDA SEHNHM

Table 9 MDA content in different tissues of turbot broodstock fed the experimental diet

AR C M (me/ke) 5§ # (nmol/mg prot) JHEHE (nmol/mg prot) 1L (nmol/mg prot)
Supplemental vitamin C in diets MDA content in ovary MDA content in liver MDA content in serum
0 22.86+1.30" 32.9541.53% 27.264+1.15°
800 13.72+1.76° 12.95+1. 90" 5.954+1.93"
4 800 7.88+0. 44¢ 6.20+0.52¢ 9.37+0.69¢
ANOVA
F {H (F value) 34. 391 40. 251 44. 246
P {f (P value) 0.001 0. 000 0. 000

TE « 7] —47 o Bl o B AN R 5 B R 22 5 35 (P<<0. 05)

Note:Data within the same row with different superscripts are significantly different (P<Z0. 05)
3 itig

YerE R CRRMAKIEW A KT LT R EFRITRZ — JEME D B IE a p4E 4 R C x84 KA e g 1EH
Gt FE4E4  2006; Thompson et al. 1993; Henrique et al. 1998;Ai et al. 2006), ASHF5Y o [ & 1A 8
e R C U i I e, K2R M K 2 B8 s A g T2 B HRIRA 8% 257, Xl g
Je i T REEE R M IR H A A 3R C BUR G LR, 70 52 50 A 30 PN A2 DA 43 R 22 B 1) 1E 4 A2 BRI RE

O KRR, 4 A 2 C BRI i 53 7 1 I st A R 8 42 IR i & & 2 177 2l 362 5% AR A= 5l M BB (Cahw er al.
1991 ; Ciereszko et al. 1999;Eskelimen ez al. 1989;Dabrowskiezal 2001;Sandnes etal. 1984), Wout-
ers (199D WFFEIE T K i A= R C 3R AL T 1Y b HUBUIR B 45 w56 11 X B BE AR 0 G 1 e ) i 280 388 fim G 7= o
WA AR AR A (2003) BF ST R WY THDRL R BRI A2 3R C X i AR U8 T 1) 7 OB 3 R GST A5 e WY Sk 1) ke 3 5 A e o
FEEBMYEE R C g5 H M (Emata e al.  2000) . H A< 88 £ (Furuita et al. 2009) M1 ZF& W7 & I
(Soliman et al.  1986) [y 524 3 AL A KA1 1 ) BTG 3< 5 Sandnes 45 (1984) 7F #1682 i 5]k Fp 45 i1 115mg/
kg AEAE R C, W F T UL R 0 17 Op %, ABERA RS FaR P45 AR B & T kb 44 R C iin &t
(R T 5 R 32 2% A1 ) GST AN P= B R B0 8 38 T (P<<0. 05) 5 H 4R 4 800mg/kg 41 M1 %t 7= b it 5 800mg/kg
AV 2 RE THE R, B8 E S T AL (P<C0. 05) , Kbkl v s in 4 4= 28 C X K35 B 0% fa pk
PR kB A A BCEE R . [RS8 3, R 33 6 S f0 (9 1 37 B9 38 | 320K 3 R Ak R Bl R R R 4E A R C s
G I & B R (P<<0. 05) , BRAR A Bk AR A Rk de R ARk Th AR e 2R 3R C R REE B 0E f R
B A W AR .
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Dabrowski % (200D WF 78 IA N ER R B A MERE S HAERR P4 A R C IS EEVIME, ABFREREN,
SEMRGRR AR R C AN R HE T ORE I SR g R C R R . 4 R C R 0 R R0 & R R AL Y
S 00 R T 2 R R ) A IS R 2 D e ST S iR T 6 75 19 (Padh ezl 1991)  fEBRZ i R C
(1 {4 Hp L SR A R R R B A R B RIS (Sata et al. 1982), P, 4E/E 2 C REAE HF K 35 6 37 a1 Ak 5 1
e AT RE MY IR IR . R SRt PR AN R A7 A R R i 4 R Co eI R Bl R h g A R C e ik 1 33t
A5t G2 1 1 6 il I 1) A4 i, DT 0 3 g D 26 1 11 R 0 T e SR IR I A PR BB . AR WIF 30 & B ) — b 3
YO0 A& A ZUh e 2 C & iR TR /INEI AR YR Ry LA << JOE << B9 << B9 3L, [) Bsf % R ZEL B S b kA= 3 C &
(552, 99423, 05mg/kg) B AR ARG, 1EHINN 78 3 kIR POk & B E, 90 b 7% B4 2 i 44 & C, [ AT
FE A R 3 A0 3 WRAR T 00 O 75 B2 K R kAR 3R C Ll i A 3R C 7 R IR 45 AL 40 rp 40 A S 49 i 5 Xof HR 41 4] el o
AR C U IR O PR R 4R R C ORRET I BT 2, 51 SR fa iF R vh i 42 3R C KB B 51 0
S, o O FRZH S £ DR SLP B — 4 R C ERLE,
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