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Abstract

This study investigated the effects of sweet wormwood (Artemisia annua L.) in diet on growth
performance, feed utilization, body composition, blood chemistry and lysozyme activity of juvenile Korean
rockfish (Sebastes schlegelii). Three replicates of fish, each weighing 2.2 g, were provided with one of the
following diets: control (including no additives), SWP1 (containing 1% sweet wormwood powder), and
SWEQ.1 (containing 0.1% sweet wormwood extract). At the end of 60 days feeding trial, the fish fed the
Con, SWPI1, and SWEO.1 diets showed no significant difference in final body weight, weight gain, specific
growth rate, survival, feed consumption, and feed efficiency. The experimental diets did not affect the body
composition and blood chemistry of the fish. However, the fish in the SWP1 group had a significantly
(P<0.05) higher level of serum lysozyme activity than the Con and SWEO.1 groups. The findings of this
study indicated that the inclusion of sweet wormwood in the diet did not have an adverse effect on
growth performance, feed consumption, body composition, and blood chemistry. However, dietary 1% sweet
wormwood powder supplementation improved serum lysozyme activity in juvenile Korean rockfish.
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MZW IWEL(Artemnisia annua

et —

HEE FAYLE 7Eo] gHE
o] Z(Scorpaeniformes), & = ¥}(Scorpaenidae)°ll
ol Fe 9 FAAd olFow, AW gt
Fo WA golsh ARy SoR Qs =4y
M= 1980 HHE Aol AFESGoH
(Lim et al., 2009), o]¢]ol % L& F=rs ¥ 3
Soprotel A fho] kAE= oF F shtoltt
(Oh et al, 2008, Kai and Soes, 2009; Hwang et
al., 2014).

ESELERY

AAAR R AT FAE] g 2 27
Adste] dithe] FAeIME AdEE Eol7
a3l Aok ndE gHo] FE o] FiL o,

|

of FAAAQ TS v i HAPE W
WAE T 9l A O)tDi Marco et al, 2008;
Biswas et al, 2013). ©oJo] we} HALE FH A3}
71 el 3 dAbskAl, FAA 55 AREstaL
A HJhon et al., 2009), 34d 3}shokEol wiwH
St AR AU ARt Eebg sl it

H _?:EH

=8, Ad A 54 5 oY FAES
sk 4= SITHAlderman and Hastings 1998; Teuber

2001; Jhon et al., 2009; Romero et al., 2012). ©]
of et A7 AFE W A LS 9
o Ao RE AMFEE, AR EE, T #
g 5 AR A, 71 AR >
w ol domn, 53], A olu A& o]
7Fesh A A A% 71 AREHTHA A
St A7F EEstA o] FolA L St

FAEEE ARAMAZA e 429
BgA Sus A% olg H5A 59 of
= 73 S #RE ob2kPu et al,
2017; Abarike et al., 2018), alkaloids, flavonoids,
phenolics, terpenoids, steroids 53} #> 4 A&
SR AR WY £, A8 A5, FAEY
2, g, AMARE Y T 22 Al
aYE Kol A FAkEA 9 WY SRA|ZA
3718 w1 Qlti(Yilmaz et al., 2013; Hassan et al.,

2018). EF, AR g AE F2EY Prh=

) Bt =n|8eKSebastes schlegeli) X012 M%, AlRo|24, =AM,
HMAL 9 lysozyme Aol o|xle G

H]5ol4 wols el FA ol oH(Lim et
al., 2009), ©] ¥rol% ¥z, F3F 2 W5 (Yun
et al., 2016), <=HFEA07%H(Kim et al., 2019) 52
22 kg ey ARHTHAIEAMY olE THeA
of tet A= B wuf gl

TN &% (sweet wormwood, Artemisia annua L.)>
% ol Lol Az AL 2, 5w, %
7} Sol Ae glom, HuE e opol,
FH Al gy FxEol UtkRyu et al,
2011). NFEZol= artemisinino I
(dihydroartemisinin,

artemether) ¥ 7+

artesunate,
ohe}
coumarins,
purines 5o XSt F 6000152 EES T
a3 loj(Brown, 2010), 3H(Kim and Yun,
2016), FAFSHCai et al, 2004), TH(Efferth,
2017), el 2] ol(Donato et al., 2015) & THoFst
S5 Kol Zow Yewth 53], 34 F
FAUE FFA @A ARY NEFS FEE
7he AR w50l Wl el avky
Ao RI¥SQthHwang et al., 2015). Z&L},

2v)Be o] AR AEE BHED, FE)

deoxyartemisinin,
aliphatics,  flavonoids,

phenolics, lipids, sterols, triterpenoids,

o fo

oA GE A E5S BNE QATE S 07
ojtt.
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Z(f5%: 2.7 Limin)ol ZHz} 300122 38kE-o
TR0 7 g3k 60Y7Fe ARG 7|3
ot Z} FZo= FEI aerations AATAL,
L9 9 gE2arE A7 2106 + 1.15C,

30.70 £ 048 psu 2 594 £ 035 mg/lL ©| o,
YSI Pro Plus multiparameter (YSI Inc., Yellow
Springs, OH, USA)E AH&-3to] wjd 73kt

2. INE% ELEOWP) & SFAH(SWE) H|Z=
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OH
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WOk, AxVIE AREeke] 484135k 40Tl
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Azx3sE 3 Bsle] 2 SWPE Al A ZA7F

2] 20CAA B#AsIY T SWES A %357 93
2}

o A8zl AR5 Al oekE 200 mL g &3k
o F7HH o R 60TCTAA 2413 wHksta 7k
Zwj 715 olgate] Aejdl T @AgHelA A%
Hastgom, 3 F 5% 7] (Eyela N-1300V-W,
Tokyo Rikakikai Co. Ltd., Tokyo, Japan)E A}-8-3}
o] 50ColA #PsHT F 9> SWEE ¥
(4T)ol B A3}
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==
o T

=
=18

<Table 1>3} 2
2= 7ol
o] -9}
ARE-3E3
ZHSWP)T &5
MNSWE)S H7FshAl &9k, UH A AHAE =

T ARzl H7REE AR 5 st

a
o] Z}Zt SWP 1% (SWP1)S} SWE 0.1% (SWE0.)E

<Table 1> Formulation and proximate composition
of the experimental diets (DM basis, %)

Experimental diets

Con  SWP1  SWEO.1

Jackmackerel meal 60 60 60
Dehulled soybean meal 8 8 8
Wheat flour 225 21.5 225
SWP' - 1.0 -
SWE’ - - 0.1
Fish oil 35 35 35
Soybean oil 35 35 35
Vitamin premix’ 1.0 1.0 1.0
Mineral premix4 1.0 1.0 1.0
Choline 0.5 0.5 0.5
Proximate composition (%)

Dry matter 91.6 91.7 92.0
Crude protein 529 52.8 523
Crude lipid 13.4 12.8 12.7
Ash 9.9 9.6 9.7

'SWP (sweet wormwood powder) and *SWE (sweet
wormwood extract) were supplied from the local
store. °Vitamin premix contained the following
amount which were diluted in cellulose (g/kg mix):
L-ascorbic acid, 121.2; DL- a-tocopheryl acetate,
18.8; thiamin hydrochloride, 2.7; riboflavin, 9.1;

pyridoxine  hydrochloride,  1.8;
Ca-D-pantothenate,  12.7;  myo-inositol,

niacin,

36.4;
181.8;

D-biotin, 0.27; folic acid, 0.68; p-aminobenzoic
acid, 18.2; menadione, 1.8; retinyl acetate, 0.73;

cholecalciferol,  0.003;  cyanocobalamin,

0.003.

“Mineral premix contained the following ingredients
(gkg mix): MgSO47H,0O, 80.0; NaH,PO42H,0,
370.0; KCI, 130.0; ferric citrate, 40.0; ZnSO4 7H,0,

20.0; Ca-lactate, 356.5; CuCl,

0.2; AICI;-6H,0,

0.15; KI, 0.15; Na,Se;O;, 0.01; MnSO4H,O, 2.0;

CoCl,'6H,0, 1.0.
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tricaine methanesulfonate (MS-222; Sigma-Aldrich,
St. Louis, MI, USA)Z wHAIA 2t 29 HF
A G AESE WA 5 SAET ofATE
7Hweight gain, WG), LA E(specific growth
rate, SGR), AlE & & (feed efficiency, FE), H]WF%
(condition factor, CF)E #H7}s}7] $lall & +x13
FALZ 10nkE Adgste] ol FAL A
= FAsklth
HSI) W &5 4=(viscerosomatic index, VSI)

AAtslz] sl 2hak e vrejstel #AE

Z+E %A 5 (hepatosomatic  index,

o
o
NTe
[e]
>
=
Mkl

Agole] AT lysozyme A A4S 9
FAL R 1ovkEE g st
MS-222 (100 ppm)= "HHAIZ] 5 lakd A2
I mL FAPIeE AgahA] 82 1 mL FAPI
o]-g-3sto] mFAgWelA NPt AP o
2 8,000 rpmSE 103 YAwE T I 4
dde Fgste] BAAZMA 80Tl HAsH
=3

e

=

6. 2HIM M

H e
B ol
AojAle] AMAREAS 93l 2t Fxd 72

3
97 20vte]y BZE L, AOAC (2005) FF

Aol weh fi, 2w, 247, 9 8e
s EA8AY. T2 105TC dry ovenoll A
UNZE B AzF F SANGL, 2ERAe

KD310-A-1015 KjelROC Analyzer (OPSIS Liquid
LINE, Swden)E AR&sto] #Askgivh 2447
3RS 42 ofHl 2 FZFWH(ST 243 Soxtec TM;
FOSS, Hillerod, Denmark)®} 550C 3]3}=ZolA 4

ARE Bk e T Aol RAsketh

AEE N7 (FUI Dri-Chem NX500i; Fujifilm,
Tokyo, Japan)E ©]&sto]
aminotransferase  (AST), aminotransferase
(ALT), total cholesterol (T-CHO), glucose (GLU)

4l total protein (TP)= 23 Th

aspartate

alanine

8. Lysozyme &M 2A

H3 lysozyme -2 Lange et al. (2001)°1] ©}
2t FA ATy Micrococeus lysodeikticuss pH 6.2
©l 50 mM Phosphate BufferZ ¥ESIo] 04
mgmL 59 FHS AXSIG 25 W
AR 975w TNE 96 well plated] 71k
Aol o Whest #
(Thermo Fisher Scientific, Tewksbury, MA, USA)E
AHgstel FHEE SAs SE Ao 308

5<k 600 nmoA FA 33 Th

spectrophotometer

9. E7 24

2 Ay 2E A3gS mean £ SEE YER]
Aok ZF A7) /594 (P<0.05)S He3H]
o] 3]

Tukey’s HSD testE ©]-&3t] AT, BE
EA E2A& SPSS version 27.0 (SPSS Michigan
Avenue, Chicago, IL, USA)S ©]&3sto] 243549

o
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m. o4+ &z}
1. A& 2 AlZR0|28Y

<Table 2> Growth performance and feed utilization
of Korean rockfish (Sebastes schlegelii)
fed experimental diets for 60 days

ahA -

Q
)
>
=

A =
%3%"?:!%"1"%00 215

NES Q7 ARARE 0 FFA] 9%
& Hole] 4 % AFRol§A A3k <Table 2>
o EriiTh. AREAE R, AAFE,

48), ARISYAIETHE, AREE), A
ASME, WIFHAF, BFAF), AEE
& AYFR HA9 Aol ek o

(P>0.05).

EXeri‘;nt:nml Con SWPI  SWEO.I
X A
BW @i 22 20+ 20+ 2. Mz=d
0.00° 0.00° 0.00° N - _ 5 - .
W gy 1695 168+ 168 AR FERA AR Sl W 29
@) 02¢ 05 03 2 o] zojAle] MR A3 <Table
14.7+ 14.6+ 14.6+
WG’ (g/fish) 0.25° 0.51° 0.32% 3> YERGITE o A9 G2, e, 244
SGR* (%/day) 3.45+ 3.44+ 3.44+ Rk A7) -2 %l xo) 7} e}
Y0024 0051°  0.034° U4 SLOLTHPo0.05
Suvival (o) O67% 1000 989 vt (P>0.03).
0 1.92° 0.00° L1t
FCS (glfish 15.1+ 14.7+ 14.8+ <Table 3> Whole-body composition of Korean
(g/fish) 0.54° 0.30° 0.28" rockfish  (Sebastes  schlegelii)  fed
FES 0.99+ 1.00+ 0.99+ experimental diets for 60 days
0.017° 0.030" 0.005"
CF’ 1.90+ 1.90+ 1.92+ Experimental diets Con SWP1 SWEQ.1
0.007 0.035 0.055 Moisture (%) 70.1+ 70.1+ 70.0+
VS 10.93+ 9.94+ 10.52+ ° 0.04° 0.10° 0.15°
0.228° 0.592° 0.305" Crude protein (%) 17.0+ 16.1+ 15.1+
HSP® 3.63+ 335+ 3.56+ P ° 0.07* 0.21° 0.16"
0.177° 0.237° 0.144° linid (@ 10.1+ 9.8+ 9.8+
Values are mean of triplicate groups and Crude lipid (%) 0.16" 0.06 0.10"
presented as meantSE. The lack of superscript 3.7+ 3.4+ 3.5+
Ash (%) 008 010° __ 0.04°

letter indicates no significant differences among
treatments. The test diets were prepared to
contain 1% sweet wormwood powder (SWPI1),
and 0.1% sweet wormwood extract (SWEO0.1)
in the control (Con) diet. 'IBW, initial body
weight; 2FBW, final body weight; *Weight gain
(WG, g/fishy=final body weight-initial body

weight; “Specific growth rate (SGR, %/day)=(In
final weight of fish-In initial weight of
fish)/days of feeding trial x 100;  °Feed

consumption (FC, g/fish)=dry feed consumed;
®Feed efficiency (FE)=weight gain of fish/feed
"Condition

consumed; factor (CF)=fish
weight/total  length®;  ®Viscerosomatic  index
(VSL, %)=100 x (visceral weight/body weight);
Hepatosomatic index (HSI, %)=100 x

(hepatopancreas weight/body weight).

Values are mean of triplicate groups and presented
as meantSE. The lack of superscript letter
indicates no  significant  differences  among
treatments. The test diets were prepared to contain
1% sweet wormwood powder (SWP1), and 0.1%
sweet wormwood extract (SWEO.1) in the control
(Con) diet.

3. gAY

AHFAE FEA NESS] A7 FEel Tl
e zuiek x0]o ABAYZ sHolsly] 95t
JAAJAL BA A= <Table 4>0] YEeER ST
g7y AST, ALT, T-CHO, GLU % TP #ake
AR Te foHel Folrh vehbA ekt
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[ll

(P>0.05).

<Table 4> Hematological parameters of Korean
rockfish  (Sebastes  schlegelii)  fed
experimental diets for 60 days

Experimental

diets Con SWP1 SWEQ.1
oo R N
aroy Rl e ma
oo w3 T 9
T T T
rew S 4w

Values are mean of triplicate groups and presented
as meantSE. The lack of superscript letter
indicates no  significant  differences  among
treatments. The test diets were prepared to contain
1% sweet wormwood powder (SWP1), and 0.1%
sweet wormwood extract (SWEO(.1) in the control
(Con) diet. 'AST, aspartate aminotransferase;
2ALT, alanine aminotransferase; °T-CHO, total
cholesterol; *GLU, glucose; TP, total protein.

4. Lysozyme 2

6027k AFGAY FHo] W xyjEe X0
YU lysozyme &9 [Fig. 1] YERASTH
8% lysozyme B4 Con ALRE THE AET
o] H]3 SWPI AtHE Fd AT 59
o7 =7 YERFEOLKP<0.05), SWE0.1 AME
TR AT FAH Aol vERA
THP>0.05).

V. &2 E

r

A, MR0IBY, AMzY,

ol MAL Al |lysozyme EMof| D|x|= AdeE

03 ab

Lysozyvme (U/mL)

0.0

Con SWP1 SWEO.1

[Fig. 1] Lysozyme activity (U/mL) of Korean
rockfish  (Sebastes  schlegelii) fed
experimental diets for 60 days. All data
mean = SE of three
replicates. The bars assigned with
different letters denote that differences
are statistically significant (P<0.05). The
test diets were prepared to contain 1%
sweet wormwood powder (SWPI1),
0.1% sweet wormwood extract (SWEQ.1)
in the control (Con) diet.

are shown as

s T8 HHeA H2 B S 2 9l
UH(Awad and Awaad, 2017). B39k k8 252 U}
Fet Jdast AL/ E3HE(steroids, phenolics,

saponins, flavonoids, terpenoids )& -3kl 9
of AFRHZIARE AFSE AL 912 (Chang, 2000),
A%, AbEAF W 9 WY 2= 5 oo 3 F
Al TS vAE Aoz YERITKGatlin et
al., 2007, Awad and Awaad, 2017). & <-o]A]
BREHAT T, A TS7L LA EE), AAA
FOINE, WETEAT, FFAT),
AT FoA Aol7h YERA]
(P>0.05). ol AIRHZIAIZA MEELS ZyE
2018] A3 T aE Holx] doron,
2 oAtel FAHl Kim et al. (2019)2] <100
M ZvER Ao A AbRd 01, 05 2
1.0% &bl =71 29 1.0% g 3

A&z
ook
5 M

ol mE Ge WA g Aoz Yehton,
DA(Cyprinus carpio)y A5 0.1% Aloe vera &

w9 ke AFd dFE vAA g
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(Mahdavi et al., 2013). 18]y} Z3I)EE X|of A}
S 71 B Hbe o ATSIReE 94
AEo Fo3 &S v FH oM (Lim et al., 2009),
U gty ol(Oreochromis niloticus) At =%
nhE] ol w2 10 gkg H7be A &<l
2o 2 e TH(Naiel et al, 2020). “121} Rolin
et al. (2015)8] AT 3P W 7|(Pangasianodon
hypophthalmus) At2U AU 9 F&&E 7 g
Bolzo] _%_7]_'6‘]-()]] Lq.a]. }\-]7(]— 71—)\_% Eoﬂq. o]ﬂ_
];ﬂ o:]erg} H oq:’Loﬂ/q 71— ok% /\1‘10
ARHTHARA o] 84 Aol o7 A3 W

we Addd 249 T % Sl

ol

_4

B ATNN AbRol$YMETEE, ARER)
& AT FAH Aolsh hehtA] it
(P>0.05). ©19F fAkshAl Ul efsiol Al

3, W31, Urtica divicas 242 0, 1 4 2% #
A ARABEET ARAAFE AHAR)
mE S WA ok AoF e O m(Awad

, 2012), o A= Epilobium hirsutum 3
=9 b AARASa S TS WAA &
QFTHPakravan et al, 2012). 181} ¥ A5 Ay}
9} 24O 7 grouper (Epinephelus coioids) A}5-
U katuk o FE= A7k ARERAFAZS ALRA
gad A7 #9F AolE mlow
(Santoso et al., 2013), Setiawati et al. (2016)] w}
=29 catfish A=
burmannii % E 1%9 FEFE 0.1% F7h= T
A7bel vl Als & el Al Zow
vebdeh 2 delds AlRW 1% SWPet
0.1% SWE F7}el we A Atgol84d2 i
do] YEhAl FSk=E, Olt— oFg A&l MFE
%o A se(@F, T A
2 AEA AN ofF, 48 Fud 9 9, 7t
TR (Kim et al, 2019), A}r; 27(Song et al.,
2002), F= YHE7HA G, WA % S
] Lq.g]. ]*]: OﬂU]:O] = 7107 jJrr/}Eh:]-.
BTl dolAle] i, xuwd, 244

Asian Cinnaamomum

2 SR AP fFo ARl Aol v
wx] kgk o w(P>0.05), ©l& Aladl ZEE] A
7Py 29 e Al TS vAA g A

o7 gebEny, I EE X oy (drtemisia asiaticaS}
Epimedium  koreanum =%, 2009),
Caspian white fish (Rutilus frisii kutum) (¥|¥WE
2015), African catfish (Clarias

1-()11
%
1]

Seo et al.,

FZ5, Adel et al,

gariepinus)  (2ZvFg]  F%=, Turan and
Yigitarslan, 2016), largemouth bass (Micropterus

salmoids) (Foeniculum vulgare$} Artemisia annua
E35E He et al, 2022)91 % 2 A9} FAMSH
A%t Ru” vk 3ok 22y hybrid grouper
2 X
fuscoguttatus £) A5 Panax notoginseng F=&
o] 7k AolAle] i el dFE vAA
]u]— zu]-ﬂuzl ZA A gl 3E
L% A0 2 JEFHTHSun et al., 2018).
s oo A% A, Ad
dAgete AeetA 9 ek wsks o
T AxE 223 Ahmed et al, 2020). ©
AE, Y GH, A dH, T Aol
WAE @Rl &%, AEHA FH, UE F
o] 914 gele] osf deishd wiyfwae] Wt
7} YJEPATHARmed et al., 2020). ¥ AolA %
&2k Ao} A AST, ALT, T-CHO, GLU %
TP &S AA7] F4 Ao7h yEh
A ko H(P>0.05), ol Atsdl MEZC] 7t
7b Z2dEE Aoje] g, A AH Tl
FAAR dFS MAA b= Ao Heldh o]
o fAkeAl AR e =
(Oplegnathus fasciatus)®] B H/J7dol Fost
S XA 24T (Ko et al, 2008), Z3]Ee A}
W A7 7ol e A E Fog Aol
Holx] QIItHOh et al, 2022). T3, Alm
black mulberry 717} U detvjote] dolidy

(Epinephelus  lanceolatus Epinephelus

gere o

&0

wi g o ol

of AFS vAA ¢S FoF UEFITH(Yilmaz
et al,, 2020). ©]¢} iAo R Al7Y WEdH F
== A7 el @l hybrid  grouper?]
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cholesterol, ALT % ALP &AL JgS Wigko
(Sun et al, 2019), Yol Absd 2B 9
M7= GLU B TP o] #od ddFe T
A0 2 EFTHZemheri-navruz et al., 2019). &
Sk Sun et al. (2021)° W=, ARl Bupleurum
edulis, =2 2 W &3 FE2E HUt
steo] Z7)stell whel hybrid grouper®] ALTS}
AST o] Hlth T&ol
Citarasu (2010)= Atsdl k8 A& H7P7F 4
AEES AR FEE AT W S sl A
o% Rustglot, & AFolA AFRHTIAIEA
MERL AR 23 EE Koo Y A% A
Aols a¥g HolA ot

Lysozyme<> UHFsh v A=, 5=, A=A &
AxE AT AdHgAAE o S Ze
0] 3 (Wu et al., 2019; Song et al., 2021), 53
ol e mAE el didehs T
+S 3}oJ(Hikima et al, 2003; Simser et al.,
2004) Wol AEHE SHWse AxRE ARSET
(Zheng et al., 2006; Saurabh and Sahoo, 2008). +-
Aol zI)EZ Ao] H lysozyme L/J
Con AMRE o AgTel Hisl SWP1 ALRE
Tae Ao FAHoR A vERe
(P<0.05), SWE0.1 AlRE Fud A8
oJ Al Zfol7h YrERA] 9k tH(P>0.05). ©]= X
&8t Aol H|5o]7 WHols el 9lo] 1%
SWP7F &3t Ql Zlo® Holal, o]el {FAFSHA
A= gotu kola w29 H7h= U Hetpylofe
lysozyme &4 el Ao R EpEow
(Srichaiyo et al, 2020), ©] wrol% theFst oF&
2= [Toona sinensis (Wu et al., 2010), Azadirachta
indica (neem) %(Talpur and Ikhwanuddin, 2013),
Sophora flavescens (Wu et al., 2013), HIWE
(Talpur, 2014)] &% £& FZ&E H7l= M2,

BA, & ¢ 4 lysozyme A T wWsHy

=L S5EO
Pt A%

18 ofd ol

- -

MANEE FEAAE Aoz wud b vk
oleldt Wels Pake ARPAAZA o] 48 o
21E U phyto-chemical (alkaloids, phenolic

compounds, steroids)®] EAo gk oz Itk
Hth(Reverter et al., 2014). & AFIA % SWPI
AT SWPY]
phyto-chemical®] &4 W&l Aoz Aztew,
Kim et al. (2019)°] w2, Fv&et ALy &
vtgAAR 7] E 0.1% F7Fl vls) L)
o 1% H7FrelA lysozyme B4 H27F LB
o 3, I FEES o7 AW Aol

T 1%

lysozyme 43

s v XA goro, 938 w2 FReAE
AZ 5AS A F e 2o BHiuHg
Th(Bang et al., 2019). WebA] & Ao A% SWP
of vl3l SWEY ¥ A= ol
o B0 Agste] zuue uHol3 Hel

phyto-chemicals®] &2} $H&Fo] o] 72| H|5o0]
ol WA= HAUS gl g F71H4
A7 Bed 7o neln.

oje] ANEFH At MEES] HArhe =
& 2ol g, ARol8A, Axd B
el A a3 HolA A%Oorh 1% SWP
A7t lysozyme B4 o] azzl Ao
Ak a8y 2 AT AF gkl
ol H7F &=kl "7 AAds o
Abgadl NEE] b SR AbSS §9 37

A 5

=
Aol Qo A, AIAYE

=
AL
o
3AA GTE MAA £ Qo oy,
A
A
Ql

b Lo

_]
1
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