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Fasting and Postprandial Ammonia Nitrogen Excretion of Juvenile

Oplegnathus fasciatus at Various Temperatures in a Recirculating System
Sung-Yong Oh* and Hee-Jung Choi

Marine Bio-Resources Research Unit, Korea Institute of Ocean Science & Technology, Busan 49111, Korea

This study investigated diurnal fasting and postprandial total ammonia nitrogen (TAN) excretion rates in juvenile
Oplegnathus tasciatus (rock bream; mean body weight 45.8+1.1 g) at three temperatures (15, 20, and 25°C) in a
recirculating system (three replicates). The fish were hand-fed twice daily (09:00 and 17:00 h) with commercial
food (46.7% protein) until satiation. The results showed that the fasting and postprandial TAN excretion rates were
temperature-dependent. The mean hourly rates were 7.7 (15°C), 10.2 (20°C), and 11.9 (25°C) mg kg fish!' h! for
fasting and 34.0 (15°C), 47.8 (20°C), and 60.2 (25°C) mg kg fish!' h'! for postprandial. At each temperature, two post-
prandial TAN excretion peaks were observed 2-4 h after feeding; the second peak was always higher. The TAN loss
to nitrogen consumption ratio was 41.1-46.8 % and increased significantly with increasing temperature. Temperature
affected fasting and postprandial TAN excretion in juvenile rock bream, providing insight for culture management.
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G4ha, FE Yo Bl 20 oA ARSAE 53], gk
A3 2 4 Al U AR Aol F R ARk v
2= 4=A 012} & 7HEEItH(Cai and Summerfelt, 1992; Fors-
berg and Summerfelt, 1992; Merino et al., 2007; Fernandez
and Tanner, 2008; Nerici et al., 2012; Yin et al., 2013). A}
A2 A R FES AAT B9 dE o FEE
OFA MAAS A|GH5H= Q1A & AFg-51 (Forsberg and Sum-
merfelt, 1992; Randall and Tsui, 2002; Nerici et al., 2012), A}
SU=, gpwk, AEolazs] 27] W 242 5 thdRt Al
AH 2 0RE AA = 23 77} Elth(Forsberg and
Summerfelt, 1992; Oh and Choi, 2009). E3F o} ujAd
FE AFHTALR Aol W2 PR T o] gAE
5 vl Bual W oJoysky el tiet oA gn

E A3 5 lo](Pereraetal., 1995; Oh et al., 2004; Sun and
Chen, 2009), v} H == Qrt U obe] A 5Fah= Al AH W $HY 4]
Ql AT, Aoz A 2 W AARIA =& T
A B 9 e St ke AERRE-) RS 913k
EARE HET 4 ek St Aol ol o REL AR 43
T A A hAre] HF FARER R YoE F vl Aa
9] ¢F 70-90% H|-&-= ull“d3}lH(Randall and Tsui, 2002; Me-
rino et al., 2007; Oh and Choi, 2009; Oh et al., 2009; Nerici et
al.,2012; Enginetal., 2013), 7L J =40 A3 A4 gkl
o1& 5o ufe} @2t th(Lied and Braaten, 1984; Ramnarine
etal,, 1987). o] & =22 2552 o] 7o T4 thAl 4 &
2 iAol 2 A Q1 FakE v A= 7P Fag A 5
SR A (Kikuchi et al., 1995; Person-Le Ruyet et al., 2004),
o) BRSO A -2 A& o] ) F PR ok Ad(to-
tal ammonia nitrogen, TAN) Bl &S F7HA)7]&= Aoz &

*Corresponding author: Tel: +82.51. 664.3310 Fax: +82.51.955.3981
E-mail address: syoh@kiost.ac.kr
@ @ This is an Open Access article distributed under the terms of
@ the Creative Commons Attribution Non-Commercial Licens
S (http://creativecommons.org/licenses/by-nc/3.0/) which permits

unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Copyright © 2020 The Korean Society of Fisheries and Aquatic Science

https://doi.org/10.5657/KFAS.2020.0918

Korean J Fish Aquat Sci 53(6), 918-924, December 2020

Received 17 November 2020; Revised 1 December 2020; Accepted 2 December 2020
A2 A9 e5-8(A9), HIRZ &)

pISSN:0374-8111, elSSN:2287-8815



=5 Ao dryof vjdof x| 2o IF 919

1% v} QleH(Leung et al., 1999; Person-Le Ruyet et al., 2004;
Oh and Choi, 2009; Oh et al., 2009; Oh et al., 2010; Nerici et
al., 2012; Frisk et al., 2013; Yin et al., 2013).

E=(Oplegnathus fasciatus) S th 2] AL oFAlojZo g o
R 7h] W GAFAA A ARgo] ol el Ak, 7] 1
& AET AELE 8] 58 Tl 715 akolaA] A
AE Y] ARS-of A g ofFo|tH(Oh et al., 2006; Park et al.,
2014). 5] ¢TI A5E it ATA 527} BF
710 w2 thALg- HBKOh et al., 2006)2t ¢ o} o] u}
2 A7 ATL(Park et al., 2014)7} QAR AR 5 WhAYS)
= A} el QL ol w) Ao B3k gl ol 2ol i}
itk whebA] 2 AtollM = &0 Ae27] 4 As A=
WRSHL A% ABato] 7Hest mgtof A A|AH] 55 2HERt
ek 2] A A 2] 52 fl8l &5 Kol E e ® 2
Hsto] w2 H4(fasting) W AHRE 4] (postprandial)ol| w2
TAN W8 743 5l v 4ok ZAbshaict.
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dEol= FFAY S 7HRElolM A 52 B
A ik 222 FA 105 53 =X A &
ek A oA Aok 53 Aol slito] AR
(Purina Co., Seongnam, Korea; T2 &5k 46.7%) 5 L7t o]
%2 1-3%= 3FF0f 238](09:00, 17:00 h) 33t .oH, 4
L A7 8|31 F57)= 221 20.0£0.1°C, 33.1+0.9 psu 12
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o UE &5 2019 TAN v EL 358 (84 519
L), A= =(1.0 X 3.0 X 1.0 m), AAFS}o] 7k 2(F- 32 HA 48.28
m?) 2 o5 ARS-2(0.23 X 0.39 X 0.26 m)&E o] 0] % Oh and
J0 (2005)9] 23 A|AElE 7gske] ARSIt A 71t 5
OF RS 18.940.5 L, -2 36.0£0.7 L h' & #3515t o]
AR AAHCE 15)E F0o AR 33 528 gk 113
= EED G71E)9] 52 &ol8HA 8H3tHOh and Choi,
2009; Oh et al., 2009; Oh et al., 2010).

=, b8 270821 200 Lok
7)4] WAL o]k 2 o] ol S 3 seto] S8kl T4 4]
28 ol o] £ S % Shhel 20°CR 278 5 7 serd
Apgznteh 100ke] 4, & 67]0] ARgdzeel Qo) Hak 4=
B3HoT AlRo] 48 T A9 42291 15,20 123 25C &

H5}7) 93] 20°C AT 1 setS A Q3kaL L A] 2 seto] AJ 2
B0] 4=2.9 3010 A 15°C £=25°CE 2 -} 2 =
A 5 APol 159 o4} A7 4ol A A7, o] 7|7t
ot 3120] 23](09:00, 17:00 h) o7 %2] 2-3% B L& AL
T8+ F57] A 12L:12DS 445k 2H AF 4
o 445 S5 Aol ASYo| o3t A=A W5}
3l| 2-phenoxyethanol (150 mg/L)& uh3] & A5-S =733t
&2 AY 202 2HE AY AR U o] F ARg2ol 5ut
2|4, 39 =85l Aol 8 5 A7t e A
AR, S AR W D o Faks ui AR W <l/d (endogenous)
TAN Hll/dwfa dobid 7] 918 72 h HA|]E 3 24 h &<t TAN
A 88 =751 th(Leung et al., 1999). A 2] A] TAN Hj A&

o

4o rlo wu of

ol Al 3ol 221(09:00, 17:00 h) 77 THE AbR 355 3t
o il

etal., 2009; Oh et al., 2010). A& - 8 Ao F2l5}A 5}
o] 23] WHE AR ol 4] TAN v A &S 24 h 59F 2A)
sholom, Agof ARESl Ei5 X]o]9] AlF-2 45.8+1.1 g (Bt
£SD, 55)°l ATt

4. YBLIOL £ Y X2 24

5 209 o mb2 M4 9 ALRF o T2 A]$ TAN
WA E-2 o] 9] ot B o] {hH-S AH8-51%THOh and Choi,
2009; Oh et al., 2009; Oh et al., 2010). =, Z} 5= HA) gl
A% TAN i &2 A3 B4 Y o] F75 48514 k2t 2+
oF AFT 542} vl &S 09:00 h (4% TAN v E2] 7
& AEE A H)EE o2 09:00 h7HA] 24 h 52 h 7H
© 2 #<=5}0] TAN L2 2A5}7 ofg)| 9] A]S o]Lao]
Sl tHLeung et al., 1999).

TAN ul4dE(mg TAN kg fish"h™)
:[(Co - C[) Ql_(cc - Cl) Qz]/w

1714, C, =2 TAN 5 =(mg/L)
Cp, AT 2 HlE9] TAN 5=(mg/L)
C. & = viE2] TAN 55=(mg/L)
Q, A& A= AN {3 (L/h)
Q, =75 Aut= AN 3 (L/h)
W, oA E(kg)

A7+ TAN HjAE(mg TAN kg fish! d')& 9] 412 E3) A4t
¥ A 4] 2 A5 TAN Hj4E(mg TAN kg fish” )& A7k
tigt TAN v d &2 A 3tsto] 24 ofef W2 225 Faf
ol tHLeung et al., 1999).
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Fig. 1. Daily patterns of total ammonia nitrogen (TAN) excretion
rate of juvenile rock bream Oplegnathus fasciatus after 3 days
fasting at three different temperatures. The dashed bar indicates
the night period. Values represent mean+SE (n=3).

ZJA]oﬂ [q.e ol7]_TAN HHHEJ =Rl ‘l‘itﬁﬂ"l
ohi7] 918l obefe] 41& o]-g-ato] Q,, k& Falct.
Q] 0=(R2 /R1 )[10/(T2-T1)]
o17]4, R 9 R = 5 T17} T2 wf o] B3 TAN v 48

oI EEO. o)
0% = &

E& 2)0]9] 20| w2 TAN vjAELS SPSS 11.5(SPSS
Inc., Chicago, IL, USA) 54 T2 13 0]49-‘5}04 FEARE A
(ANOVA)E AAISHATE BARRA o] Apm o] FA A A+t
e 2Afstar, e 739 Krusk-Wallis testS AJAI8F T
FAREA A atol 7} 9l 73‘—‘% Tukey’s multiple range test=
HH 7501498 95% Al 2|l A A sk
b
Al TAN HHE & Q,, &

SE Hojo] 48 wislo] w2 HA] A] A7H TAN w48
4 217t s el 3} ot i A S-S Fig. 17} Table 19} Uebf gic}.
AA Al Hok A7 TAN BjA S-S 42 15, 20 18]31 25°C
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Table 1. Results of total ammonia nitrogen (TAN) excretion rate
of juvenile rock bream Oplegnathus fasciatus after 3 days fasting
at three different temperatures

Water temperature (°C)
15 20 25

TAN excretion rate®

(mg TAN kg fish* bty /7202

10.2£0.5*  11.9£0.4°

400

300

200

Daily TAN excretion rate
(mg TAN kg fish"' d*')

100

20

Water temperature (°C)

Fig. 2. Mean daily total ammonia nitrogen (TAN) excretion rate
for 3 days fasted juvenile rock bream Oplegnathus fasciatus at
three different temperatures. Values (mean+SE, n=3) with differ-
ent letter are significantly different (P<0.05).

oAl Z}2} 3.4-10.0 (7.7+0.2, meantstandard error), 5.0-15.7
(10.2£0.5) 18]aL 5.6-16.6 (11.9+0.4) mg TAN kg fish" h’!
= et 2 Aol wet -oJ8HA 57k tH(P<0.05). A
Alof| wh2 E45 2]o] 9] U7t widE(Fig. 2)2 217+ 189.3+9.1,

249.1+10.2 712] 12 289.2+3.8 mg TAN kg fish"! d'& Jeh},
15°Co) B]3}] 20°CL} 25°C7} 242k oF 1,328} 1.534] =715}
a1, 20°Ce]| Bl=l 25°C= oF 1168 S7Fstlet. 42 ¥isto]| u}
2 55 %019 Q,, ¢ Table 20l Uehfi3ith. Q,, gH& &
15-20°C, 20-25°C 1231 15-25°C H ol 4] Z+zF1.73,1.35 1
231 1,538 YEfL 15-20°C B 910l 7 =0kt o]de] A
ol A F55 X]o] 9] A4 Al A7 W A7 ot TAN viEE
< T2 Aol wet B 525 F71HHAEH(P<0.05).

AlS TAN HHA

2 o] WhE E4F %01 9] A5 A7 TAN vl dE9] A
7t sl Hot v E-S 242 Fig. 33 Table 3] YR et
G2 15,20 1231 25°Co| A5 A7 TAN HjEES 242t
19.3-63.6 mg TAN kg fish”! h' (4 34.0£1.8 mg TAN kg
fish" h'), 20.3-76.0 mg TAN kg fish" h' (47.842.0 mg TAN
kg fish! h') 12]37 32.2-112.1 mg TAN kg fish' h' (60.2+3.4
mg TAN kg fish" h')=2 Leht, =2 A5 w2t 45 TAN

Table 2. Q,, value of fasted juvenile rock bream Oplegnathus
fasciatus for different temperature ranges

Temperature intervals (°C)
15-20 20-25 15-25
Q,* 1.73 1.35 1.53

10

*Values (mean+SE) with different superscript are significantly
different (P<0.05, n=39).

*Q,p (RZ/RIVTTOI where, R and R, are the average TAN
excretion rates at temperatures T1 and T2.
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Fig. 3. Daily patterns of total ammonia nitrogen (TAN) excretion
rate of juvenile rock bream Oplegnathus fasciatus fed to satiation
level with two times (09:00 and 17:00 h) a day at three differ-
ent temperatures. The dashed bar indicates night period. Values
represent mean+SE (n=3).

S-S o5t S7FHEH(P<0.05). 415 TAN &9
A7k uHEd% HE 52 2704 2% AbR FHH(Z, 09:00 h)o]
o]Z0]Z & TAN Hj A Eo| Z71517] A2 A]—E TE4h(Z,
13:00 h) o] 3 17 peak FH-S UFERH The 7hash & = W
A)(Z, 17:00 h) AL o] o] 207 2 h (2, 19:00 h) ol T
A peak k& H Lo w, - WA peak g2 H ol $ A< TAN
W astr] A2 ol I WA AbR 3 14-16 h Fol= A=
O i E= Robx| = S H At A% TAN v £ 9 peak
e 2 2 2o A T RA 7 A HA Bk A e
Al A7 HaF TAN HAEE-2 42 15, 20 18] 3L 25°Cof| A
Z}Z} 834.8+424.8, 1178.5+£38.3 12]al 1480.8+68.5 mg TAN
kg fish" d'&2 Wt} 2 5ol whet {051 S7Fskalet
(P<0.05). At W 3] A4 5 TANC &2 EAE= 249 v
28 42 15,20 1831 25°Col|A] 212} 41.1+0.3, 43.6+0.5 1
23 46.8+0.3% %= UL 2 A5l wheh f-9fsHA S7tst
ATHP<0.05). o]Are] ATfolA] F2of AFGlo] A% TAN
HIAE2 AR J—:L—?F 2713 02 271819 _1_2 4 h % peak
TAN HjEES Hel & #44sks Aes Hlon, & v

peak grol FAF =7 UERT 415 TAN HjA &2 2 A
of| wpek -f-2J5tA| F7Fah o, A3 Aae thgh A A &4 1|
82 15°Co H]3)] 20°CL} 25°C7} ©F 2.5-5.7% =7)| LVFelT),

oo

G20 S AR ] A, A, 0|3, B
a]- Obﬂxﬂ‘j,] AHA]-/Hoﬂ Odb‘bl u]x] Al A 94 7‘q]1,Ho %_ jui} HH
45 vhoreh ARk 3] A 0.2 Polsh 523 9
2 3174 891 = 32 A|(Saucedo et al., 2004; Katsanevakis
et al., 2005; Yin et al., 2013), & - AofAME 22 =
£ |o1) M43} 415 i} o] A7Hel G v
How o) o) ghe o2 Fo| 7 Ao} 2|5} elcHZheng
et al., 2008; Nerici et al., 2012; Frisk et al., 2013). 4 <14 (en-
dogenous) WA =, 4] A| PR of ui S of 7 AU T
9] ZJA| AR, catabolismi} turnover)o]] 23t 1.0 &2 A
(Jobling, 1981), The¥st %2 Z71o) A A4} 28 Alghe AL
& 3ol o|Fo|d Af o] FolArE AU Ak o | A
of g W] 80| ARk fA 2ol ALEITHElliot, 1976
Brett and Groves, 1979). =, AW Wl Tia 3442 7has
SFaL Th A i ARS] A (turnover)o] F7Fetol| whet A v o]
7kt Hth(Rawles et al., 2012). 2 A oA e =2 45
of w2 A] TAN 84 E-2 15°CH]3} 20-25°CE Ar53t 7
2 0F1.32-1.538) S olsbl S7hstelond, ol o] §4 42 =
74 Aol A Agl o] o] F o)X E2)(Sebastes inermis) (Oh and Choi,
2009)2] 749 1.11-1.148l, 7= c}2](Platichthys stellatus) (Oh
etal., 2009)2] 7% 10°Co] H]35}| 15-20°C+= 1.03-1.124}, 18]

31 tj5H(Gadus macrocephalus) (Oh et al., 2010) x]o{2] 79
9°Co]l Blaf 11-13°C =704 1.18-1.27v) &7}sh= Ao &
i A 2 Msick olst 2 B4 A TAN 9 42
o0k AT EE A2 Sf3 44 A0 A8 TS St
=8 HR =2 &85 4= QItk(Nerici et al., 2012).

Q, U £ Aol A3ep] sfe SAsEel A 5
W A2 whgol] AT il RS Wk o RA
(Kita et al., 1996; Spanopoulos—Hernandez etal., 2005), & A
o A} 2 Aol whE A4 A TAN B8 E9] Q,, 4k 1.73
(15-20°C), 1.35 (20-25°C) 712 31 1.53 (15-25 C)EH 15-20°C

1[‘ E_L,

Table 3. Results of total ammonia nitrogen (TAN) loss ratio of juvenile rock bream Oplegnathus fasciatus fed to satiation level with two

times a day at three different temperatures

Temp. Daily intake N rate (n=3) TAN excretion rate (n=39) Daily TAN excretion rate (n=3) TAN loss (n=3)
(°C) (mg N kg fish™ d'*) (mg TAN kg fish h-'*) (mg TAN kg fish- d-*) (%*)

15 2032.7+48.0° 34.0+1.8° 834.8+24.82 41.1£0.32
20 2701.8+96.2° 47.842.0° 1178.5£38.3° 43.610.5°
25 3166.8+159.0° 60.2+3.4° 1480.8+68.5° 46.8+0.3°

*Values (mean+SE) with different superscript in same column are significantly different (P<0.05).
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7ol A 7HAF = LFERETE Oh et al. (2006)2 21.5 g9 =
B2 OANCE 120:12D 294 15, 20 18|31 25°CE] AbA
] g2k Q, w2 2.50 (15-20°C), 2.07 (20-25°C) L2 aL
227 (15-25°C)& Vreht & A3 a) npzbx] & 15-20°C 17¢
o] 7Hg &= Akt 235 E it Oh et al. (2006)0f wh-E A
4 2u)20] Q, 3T 2 AR0] Q, FhoR B 1 BojAq 2o
5 7170l =& AR S7HERE ofU 2t -2 Al T 53t
Z1-go] o=, o]of w2 §-EA W AR I 59 ARSI
2]7} spRbE] ofop & A 0 & AZFE T

offt= Yo g AR A3 & tiARE SRt Al 44
© 2 TAN " AdEo] 5715} (Seginer, 2008), 1 A=} 35k
< Ax AHF, 2 9 ofFol w2t debzlthRamnarine et
al., 1987; Engin and Carter, 2001). & A& o] A3} Al7 3+
F A% AR TAN W8S 52 Aol et §olsb 5
751% 2.1, o] 2] E2H(Oh and Choi, 2009), 74=t}2](Oh et
al., 2009), t|<-(Oh et al., 2010), Palm fish Seriolella violacea
(Nerici et al., 2012), European sea bass Dicentrarchus labrax
(Engin et al., 2013) Z12] 11 pikeperch Sander lucioperca (Frisk
et al,, 2013)° A= FUT A Bt &, & o2 A
Fgt Ak W ofm|ieAtke] ofw|e7] o] (transamination) 2} 2
ofr] = 3H(deamination) ] A& F7HA1A i dES =0l
7| 1 th(Forsberg and Summerfelt, 1992; Nerici et al., 2012).

2 A9 A% TAN i E9] 47 sde e AY 2
2700| A FAFSFATE Al 35 2-4 h 5 peak gho] UEREA]
HF 0] 255 peak gho] S7Fok= IS Hof o] Mo &
2H(Oh and Choi, 2009), 7 =t}2](Oh et al., 2009), t--(Oh et
al., 2010) Z12]1’ palm fish (Nerici et al., 2012)¢] A}e} &
AFSFGITE. o]9F -2 A% TAN HidE9] peak g2 o1F, At
= 3g A7l 2 AR 3 3l Tl et gEkAn S35, AL
2 39 349 12} unimodal =+ polymodal HE]E E9l
tH(Kaushik, 1980; Ramnarine et al., 1987; Nerici et al., 2012;
Enginetal., 2013). 12 23] 9] 749 2= 42 A3 4] 09:00
A|2F17:00 hojl o] o1 7 Abs &+ ¥ 212k 4h 5 2h 5 TAN
Ui peak S H.3low, = §1Af peak gho| 7| YEbiTh o<}
EE A= RO AR 3 5 AT TAN Hjd &5 2ARE
=2H(Oh and Choi, 2009), 7+ =t} (Oh et al., 2009), t++Oh
et al., 2010) Z1&] 3% palm fish (Nerici et al., 2012) A = 5
T AE B, A5 peak ol EFTH= AL AR 3T
26 T2 chopsp] Lkeht ol me} Aol stirt. o] 2 ok
2 B #0]2] A4 40189] B3(Oh etal. 2006)°] 4 Liek
o e} o] QAo W ThARS Bol Aup B ), £
Aol A Lk = wia) peak kol 3 WA peak 2H(E, AFR

T 4h FyEc e k&, A2 35 2h )3 TAN
v SO adhs @42 7 A AR 3 5 o] okl o x
18] gakoll o3t ANA] 3 F7Hd o] Hasi o]eh 22
A]% TAN v dEof thet Abm = 3FF 8o HA] ARs: Al 2H]

W A7) R S s ARt ohy et A AR
£ N2 AR F8D 5 S Aol
2 A A3 &5 Aol paol uef AbR W dae] 41.1-
46.8%5 TANC. 2 v dslglon, 42 Ao wel 222
2 7Pkt 2 Aol Tt S5 Aol olAlE] 2.7-
42%9] AR E AFBIYL, o2 ¢l HF Wago] o5t
A ST RN 2 st HEo] TAN vijd vl& 571 <
olo g z-85)3c) oA Z&=ckE](Oh et al., 2009)0| A = 4=
2 10-20°C HYollA oA1F2] 2.2-32% ALRE B3 At
A7 W49] 43.0-48.7%S TAN .2 v d5}m] 422 Af5of ut
g2} Z271sh= Ao & vepdtt g4t %]o{(Oh et al., 2010) &
A 9-13°C R flell A =2 3t oA A dae S71st9la
43.9-48.4% TANO. 2 | deh= A0 & Yeht 2 Ag 3} A
AT BRATh 2 15-25°C 204 o) AIF2 1.8%= &
Aot AlRE 5= A]°1(Oh and Choi, 2009)] -7 4
7 A9 36.2-41.7%% TANC 2 v dsh= A0 & el 4
ol AR TAN Ml &S SV AT A & = 9l
olFe] Aol A 22 EF #|of2] A4 9l 45 TAN ¥ d
of ot F& viHen, 1 A web vl d sl -2of upet
b oloh 22 ks A EF Aol o) FoIA AL e
s7HEel U AEE Abge|Eet b2 S R W
grof ) W A3 AR S At AR R 283 4= Tk &
T A S S 24 FARNM v ¢ s w2
H3} ol (F, i, pH, FEd H A )0 e A
ol

2 S
2 B9l B A A Gl ettt

>
k=)

= s 20201 = AR SRR S Al e
YR 7|&H 712 ‘SIS TR slFet T I 4
2 glo]ElHjo] A L&A E 20203030020080, FH5(
817149 TAH S PN68720) THA| O] LB 2] 0 & o] Fo]
Hoo, A% A9 9 AR R4S molpd RSk 34
SHA B S| 7 ZAE =gy
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