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Abstract

According to various negative effects of antibiotic growth promoters, the effects of nature-
derived alternatives to antibiotic growth promoters are mainly investigated in livestock indu-
stry these days. The effects of nature-derived alternatives to antibiotic growth promoters are
mainly investigated in livestock industry these days. This study was conducted to estimate the
efficiency of natural-derived alternatives to antimicrobial and antioxidant such as oregano oil
(0GO), sulfide type antimicrobial peptides derived from Bacillus or Yeast (SAPBY), antimicro-
bial peptides derived from yeast (APY). The lactic acid bacteria growth effects were found to
be minimal. The antibacterial activity of SAPBY was minimal, but OGO and APY showed anti-
bacterial activity against £scherichia coliand Salmonella Typhimurium, and APY also showed
antibacterial activity against Staphylococcus. Antioxidant effects were observed in all SAPBY,
0G0, and APY, and when comparing the radical scavenging rate at 10 mg- mL™ for each sample,
OGO showed the highest at 84.9%, followed by SAPBY at 48.7%. Therefore, the substances
that can be used as natural antibiotics are SAPBY, APY, and OGO. It is believed that adding
these substances to feed and feeding them to livestock will greatly contribute to improving
the health of livestock and the productivity of safe livestock products. In further, research
focused on various nature-derived alternatives to antibiotic growth promoter in livestock
industry is needed.

Keywords: antibiotics, antimicrobial peptide, antioxidant, natural materials, safe live-
stock products

Introduction

2409] jele ABAH 45 AL L 74| 71} o] H-9aict R0 2
g 0] 7FsSF nanoparticles, probiotics, prebiotics, synbiotics, 5182 F&&, WeX|H §-7]4H
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etal., 2021; El-Saadony et al., 2021a, 2021b, 2021¢). &/ JA| W/ 02 Qlst 7}=3} An|z}Ee] 71730l o1& 2kl Q)
£ Aol 22 ueh= 2012355 HIGALS Ujof] 84| AFS-2 T FA|51aL QlofA] YA thA] 2187 HA 4
A} 7iko] Algotet. wheba] A MAIA o= A 71 5= 7HAIRIA] QIA|of] Fafigh HAZ = Aol tigh & At
7HAGE L ). fARE & Z2HPo| @ §A A vhe|g] @ uiR], ks A7 5 AR £, HES Y- gho] 4t

Us Tt AAEZD 5 TpFst EZo]| st A 5 Hhe2] 412 Q1A W Qb BIRbRd, 8748 5 ol
A& 7HA AL 17] wihzol] gt A7 28] 1 Qlek, ey /-8 Btele e Ale) 2] Y ShE AR A A
&2 FE 5 FAES A tiAEA T 7154 AlE7 Aol Tt A7E 5 o] R4l QLo Ateol Hls

Atishgo] A2 ook, YA Widwte] 2 I SAME U YEA 2HR ZA= )lol S UlE v =3 AlA
Ao g At W @A A 2l= ARt AL Qe FA|0| A (mHFAMAFR ILA] #]2020-90=2; OIE, 2015), o]of] -2+
£o] Q=228 HA YA 2= ol Ao FZE| 1 JthGyawali et al., 2021; Abd El-Hack et al., 2022;

Rafiq et al., 2022).

it (sulfate)S F-+ZANE F(sodium sulfate anhydrous) FEIE SFFE A2 A S ol HHo= F
2 0]&5|= =2 o|th(Andersen, 2000). HFH SAFA o)A 4t 2 7H5 0] hefet Al tiAk L s 524482 =115t
7] el AL 7 HAS] FEE o]-8-5+= Zlo] YRrFA o|thRoss and Harms, 1970). Saccharomyces cerevisae 50141
S HRESZL Tlore 45 BAE 711 Qo] 740l Fo] Al £548-S FAIZITKStanley etal , 1993). &
3 & Mz o] Tt £2) T mannan oligosaccharides)® L] HRIAS BAsHAIA W] Hh S E5e
Ao 2 A Ut 2|7k 2E-E(oregano essential oil) Z8}515(Origanum) O A F 8] &5 B2
Al &FZE(herb extract) 2, El&(thymol) 2} 7} 2HFTE(carvacrol )& B|E3F H|5 A E(phenolic content)©] &5}
o gHAks}H S (antioxidant activity), Twt2F-8-(antimicrobial activity), 7F .3 7]-5(hepatoprotective effect) ‘5 TFY
3t G52 ZH=T}(Oniga et al., 2018).

oAl 2do] Tttt Al I AFRX7HA &5l dis A= A=, oldd 2 ERIEER], ARRER HE
4, 227t 22 5| B & E36h= Herbal Mix PL oA 2 ERITERY]
2ollA 500 g © 2 Z7}HE] A th(Khattak et al., 2014). OflA1A @ -2 ifjo] th):
Escherichia coli (E. coli)@} Salmonella®} 22 Y9 55 THAAIZITHKhattak et al., 2014).

£ A= oregano oil (OGO), sulfide type antimicrobial peptides derived from Bacillus or Yeast (SAPBY), anti-
microbial peptides derived from yeast (APY)E°] 3-50] 32-2] &wt21-83} FAtshzrgof n]2]= F&FS 2ASH ]
Qo AAIE A 2 A5 53l 7529 A A EE Fol 2 it SabEe] 34 g Rzl 710 ¢
A& 7He 8 AR E AtQl o] o] E-g-o] E] 112} Sh+= Hfolt},

A
r

Materials and Methods
A=z

L7 ABRZEE AL 7]E(0G0), &5 E+= Bacillus G2 &3 Elo] E(SAPBY), &% G2l FHelo]
E(APY)«= Hu]Hlo| @ FZ K E| AlgHtol A| & 2 0|85}t

AAGYEA ol st g4 A E S FR1517] Y18l LactobacillusE-?l Lactobacillus plantarum CRNB22 (L.
plantarum, KCTC11931BP)2} StreptococcusZs Streptococcus thermophilus CNB11 (S. thermophilus, KCTC11406BP)
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£ o] 85ttt 5 ASS ERlsh| At HAFYEZ-L2 0G0, SAPBY, APY S| 3575 FH[SHALE A &
Al gats Zelsty] flal 24 AP EA Q] T = FFE HES brothe] 3873 mL 7|F 2 & th3at o] A%
SHTh 28|7He=0.1% (1 pL-mL™), 0.05% (0.5 pL-mL™), 0.025% (0.25 pL-mL™), 0.0125% (0.125 pL-mL™")9] ‘&
= 2 MRS broth (Difco, USA)°ll 75t th SAPBY = 0.2% (2 mg'mL™), 0.1% (1 mg'mL™), 0.05% (0.5 mg-mL™"),
0.025% (0.25 mg'mL")2] ==& MRS btorh (Difco, USA)° H7F5th APY+= 2% (20 mg'mL™), 1% (10
mg-mL™"), 0.5% (5 mg-mL™"), 0.25% (2.5 mg-mL")2] H=2 H7}513t 11 & MRS brothol| A Al g3t #+5E
HZE(G%, v-v")31 L. plantarum CRNB222} S. thermophilus CNB112 ZY2} 37°C2F 40°Coll A 24 A17HEi 13T
4= ZAAFE- 915l BCP plate count agar (Eiken Chemical Co., Ltd., Japan)S A}-8-5}0 37°Col|A] 48417t gt
iR 0 2 vl et & But4E S75Hl . HAFYEL S H715HA] 22 MRS brotholl 5L oHA| 755 550
HiFet AS o212 ARSsHIT
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HAATAER 9 | 2A s S &7 sl A TS 2YIAT A SF-ZH(TISTR 527), Salmonella Typhimurium
(KCCM40253), Staphylococcus aureus (KACC13236), Pseudomonas aeruginosa (KACC14021)5- ©]-8-5}] paper
disc agar diffusion ''# 0 2 gE/d-& =251tk OGOE 50% dimethyl sulfoxide (DMSO)°ll &-35F0] 4%2 A
2+t 2 0.2 um syringe filter2 o2}Fslo] ARESIATE 2 fold dilution Q-2 S]A5tq 50 pLA discoll 55+t
SAPBY 1 g2 50 mL methanol©]] ‘201 ultrasonicll 10 & FHSAIZITH F-25] AlZhS S0 A 88 591 & 94
E2]7] 4,000 rppm 22 108 52+ 2253 - HE 0.2 um syringe filter2 o 2}5to] ARE3HILE 0] 84S 2%
SAPBY £ 0 2 A}-85131}. 2% 84S 50% methanolS ©]-8-519 2 fold dilution5to] 84 H-& THE & 50 uL A
discoll £F5I3ATh APYE distilled water (DW)Oll %<1 £ 2 fold dilutionS &3l 3|4t Al 55 =91 85
0.2 um syringe filter = o 2}5}0] ARE-5FRITE 5] AJoto] A2 -BoHS 50 uLA F4510] discoll S0 Al 52] 82
250, 125, 50, 25 pgP|th. AF5+2 LB broth (Difco, USA)°l &5+ Pseudomonas aeruginosar=30°COl|A], L
A 3R AlFET-2 37°Coll A 24A17 B3t 3 E 2t S o] 3 A4S ERISk 1 x 107 CFU-mL’!
2 345190t} 314 #98-2 LB agar (BD Difco, USA)Y| 100 pL E35F & HA3F paper disc S HIA| 9ol 28]
paper discoll 3|43t HAFYEZ 50 uLE 2H2 FUIATE A8 7 F37°Col| A 24417 B3 H clear zone 2]
o -5 FRIF. Disc ol A4 E clear zone] A 52 578 F disc] A1 S(8 mm)= WL HEO 2 We REA E5
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SAPBY+=20, 10, 1, 0.5 mg'mL "9 5E 2 0GO=10,5,2.5, 1 mg'mL'9] =& 2 FH]5}tH APY=DWE &1
2 ARSI,
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EAIXz]
AlFo] o] 8% R.E glo]E|=34HE 0 2 alsto] o U H-2o] FF Q Xf(standard error) S AZ5121t}. DPPH
2tz A7 50l TSt SA] BAJol|A] ZF X 2]t TF EFEEHS Tukey’s testE 50l Tha AABHR AL 95% 412|450

A fopde At

F

Results and Discussion

R AT 20t

SAPBY

SAPBY 7ol mhE Ratto] At ¥3h= Table 13+ 2T, Control HAFYEZA S X 71okA] 2 iz
J-o|tt. SAPBY Q] A 7F0] 0.025%Y Wi L. plantarum CRNB222] A4+ 1.1 x 10° CFU-mL"' 2 control 2] A<+
1.3 x 10° CFU-mL"'?} B]&%E 2] 2 Btk SAPBY Y] 557} 0.2%Y We] A= 1.7 x 10’ CFU'mL' 2
control2] 1.3 x 10° CFU-mL'®2t} oF 778 W2 2|5 BATE SAPBY Q] H7[o] 5oAE4-2 L. plantarum
CRNB229] AJ7o] So]=t= 7S ERISIAITY. 8. thermophilus CNB112] 732 control ol A1 4.0 x 10°CFU-mL"' 2]
A5 B9 O™ SAPBY 0.025%S 715132 o, 5.2 x 10°CFU-mL "' ©& control 2T} 2F7F =9kt 0.2%011A]
£ 1.1 x 10°CFU-mL" 5&7} =045 n]u|oHA| Eol &&= S BIlch

Table 1. Growth effect of Lactobacillus plantarumCRNB22 and Streptococcus thermophilusCNB11 added to
SAPBY.

Grouns Concentration Lactobacillus plantarum CRNB22 Streptococcus thermophilus CNB11
P (CFU-mL™) (CFU-mL")
Control 0% 1.3 x10° 4.0 x 108
SAPBY 0.025% 1.1 x10° 52 x 10
0.05% 7.1 %10 42 %10
0.1% 2.6x10° 2.1 x10%
0.2% 1.67 x 107 1.1x10®

SAPBY, sulfide type antimicrobial peptides derived from Bacillus or Yeast.

APY

APY 2] H7|5fo]| wh2 A F-42] HSH= Table 22F 2tk Control > APYS- 3 7I51HA] -2 tjzLolch APY 2] 7}
0] 0.25%2 W9 L. plantarum CRNB222] A= 1.1 x 10° CFU-mL'0]™H o]&= th2+ 1.3 x 10° CFU-mL' 2}
2 x}o|7} UA] 2ttt APY Q] MRS 2% =918 W= 1.1 x 10° CFU-mL ']tk APY Q] H7}V= L. plantarum
CRNB229] g0l = A1) FFS n|x|A] A3kt APY 2] H7Fo] 0.25%Q W2 S. thermophilus CNB112] At
5.0 x 10°CFU'mL"0] 11 2% wjo] A4 4.9 x 10° CFU-mL'0]t}. o]= tZL 4.3 x 10°CFU -mL"' <} 2 2}
o7} Q= A O Z HOoF APY H7W= S, thermophilus2] CNB112] 380l S 1)1 2] 43S & 4= AUt
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Table 2. Growth effect of Lactobacillus plantarumCRNB22 and Streptococcus thermophilusCNB11 added to
APY.

Grouns Concentration Lactobacillus plantarum CRNB22 Streptococcus thermophilus CNB11
P (CFU-mL™) (CFU-mL")
Control 0% 1.3 x10° 43 x 108
APY 0.25% 1.1 x10° 5.0 x 10
0.5% 1.2 x10° 5.4 x10°
1.0% 1.2 x10° 5.7 %10
2.0% 1.1 x10° 49x10*

APY, antimicrobial peptides derived from yeast.

0GO

0G0 7ol w2 A7t4~2] H3H=Table 31} 2T} 0GOS H7I5HA| 22 L. plantarum CRNB222] control-&
1.3 x 10°CFU-mL"' 2] A5 HAth 0G0 71 0.0125%01 4= 7.1 x 10 CFU-mL" & control¥} B] 5}
1.81H) ZHAZ o™, 0.025%CNH%= 2.4 x 10° CFU-mL' 2 53841 ZHA3FATE 0.05%0141= 4.5 x 10° CFU-mL' 2
2.9 x 10°H] ZFA3FAL 0.1%+= 1.6 x 10° CFU-mL"' 2 8.2 x 10°8] ZF43}th 0G02] 5% 0.05%C A L. plantarum
CRNB229] A-8-0] A Aa}= i},

S. thermophilus CNB112] control A4+ 3.7 x 10°CFU-mL"'°]™ 0G0O2] 7}20] 0.125%, 0.025%, 0.05%°1]
A thztek Bl sl wf ZHZ 118, 160, 6.73 x 1078] 24381 21, 0.1%011 4= 1.73 x 10*8] 24319t 5=
7} ol a2 Y go] AFHEH 0.05%2 7|1H 02 A8 2517 A Lojwith

ZE2 0 2 SAPBY S} APY &= FARF] A8 S7tol 2 Y 1| A] 2O 0GO+= 0.05%FE] f-4ht2] A
-2 AT eba] Aol oJgt fakdt T4 E3ks YehA] gty

ool

Table 3. Growth effect of Lactobacillus plantarumCRNB22 and Streptococcus thermophilusCNB11 added to

0OGO.
Groups Concentration Lactobacillus plantarum CRNB22 Streptococcus thermophilus CNB11
P (CFU-mL™) (CFU-mL"")

Control 0% 1.3 x 10° 3.7 x 10°

0GO 0.0125% 7.1 x 108 33 x 10

0.025% 24 %10 23 x 108

0.05% 45x10° 5.5 x10°

0.1% 1.6 x 10° 2.1x10°

OGO, oregano oil.

SaEy Ft
SAPBY

Control2 100% methanol®} 50% methanolS AFE-5}ATH SAPBY J71go] e Al&=Hof tist gt ail=
Table 42} 2} 1,000 pg2l 749 Z5F clear zone®| F/J= U AT, controlQ! 100% methanol?t 22 =719] clear
zone©| PAE 20 & Holmethanol?] PO & AY7] ZolH A| & 2HA|Q] - 12 Ho|A] 2=t} 500 pg, 200
uge| 7% clear zone®| F/J=A| 4 2H control FERF OFF-H B0 YUt SAPBY | A1F-=(HE ¢ 3wl
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Table 4. Antibacterial effect against pathogenic bacteria added to SAPBY.

L . Salmonella Staphylococcus Pseudomonas
Disc Escherichia coli Typhimurium aureus aeruginosa
TISTR52
Groups volume STR327 KCCM40253 KACC13236 KACC14021
(mm)
(mm) (mm) (mm)

Control 100% MeOH 1.0 0 1.5 2.0
SAPBY 1,000 pg 0.5 0 1.5 2.5
Control 50% MeOH 0 0 0 0
SAPBY 500 pg 0 0 0 0

250 g 0 0 0 0

SAPBY, sulfide type antimicrobial peptides derived from Bacillus or Yeast.

APY

APY 710l e Al FEtof| th$h &t = Table 52 AT} APYS] E. colioll thet P+t 7= 25 ugOllA]
2.0 mm2] clear zone®| LFEFF O™ APY 2] FQJFF0] WolA 4= clear zone®] HA 250 ug U Al 6.5 mme] clear
zone®| WEFGTE. Salmonella Typhimurium®l|A] APY 25 ug 4 Al clear zone2] I7]+= 1.5 mmZ E. coli2 T At
A& SIS JerIT 9 852 5845 T S AR 2 250 pg U Al 7.0 mm] clear zone©|
FAERJTE. Staphylococcus aureus= APY ] &550] 25 ugd w clear zone©] UEFFA] 2EQF0 ™ 50 pgol|A 1.0 mm
9] clear zone®] FAIE U 8-S 5L+ clear zone®] H % 2™ 250 pg FU Al 5.0 mme] clear zone©| F/JE
Act.

Pseudomonas aeruginosa®| A= 25 pg Y Al 3.0 mm] clear zone©| UEFHTE 853 5245 clear zone®| 7
o™ 250 pgoll A 6.0 mm2] clear Zoneol =t APY = F9 80| 25 ngd Wl Pseudomonas aeruginosa®l
A1 3.0 mmZ clear zone®| 7 A YFeRt O W Staphylococcus aureus©lA 0 mmZ clear zone©] LFEFLFR] AQFCE

Table 5. Antibacterial effect against pathogenic bacteria added to APY.

L . Salmonella Staphylococcus Pseudomonas
Disc Escherichia coli Typhimurium aureus aeruginosa
Giroups volume TISTRS27 KCCM40253 KACCI3236 KACCI14021
(mm)
(mm) (mm) (mm)
Control DwW 0 0 0 0
APY 25 ug 2.0 1.5 0 3.0
50 pg 45 35 1.0 45
125 ug 55 6.0 4.0 6.0
250 pug 6.5 7.0 5.0 6.0

APY, antimicrobial peptides derived from yeast; DW, distilled water.

0GO
0GO 7ol th2 Al FE=ol| theh 7 ETH= Table 63+ 2Tk 0GOS 1 uL o4 7R 4¢ T &7t 4
stod Bl A W2 HA7ER] 2] Ad7o] s QL) E. coli®t Staphylococcus2] 739 &
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=2 2] gt /g0l o] Foj A e dwto] 25| HolA| &= clear zoneX} B
S50l /3743t clear zone©] A= ITh E. colicll 0.25 pL U A] 0.5 mm] clear zone©] A= $1.0™, 0.5 uL
ZJE AT} 1.0 uL Y A] o] 5] A745HA] 581 1.5 mm 2] clear zone©] A3 72

, 7o) @A 237435 3.5 mmE] clear zone = 4] FAJE QAT 2 uL F Aol = 2.5 mm ] w#o] £Hd 5] AR &
St clear zone©| A/ =R 0, A FZto] @A AYASH 12 mme] clear zone©] /3= T}, Salmonella Typhimurium
20.25 uL Y Al 1.0 mm 2] clear zone®] FJEATH U 85 5E S clear zone©| Hol 2™ 2.0 uL FY
A]'5.0 mm9] clear zone®| F’J= AT}, Staphylococcus aureus=0.25 pL T4 Al 1.0 mm2] clear zone©] FAJ = ATt
BFE EL4E clear zone©] YojX oM 1 uL U Al 1 mme] 3t clear zone©] FAJER AL, 3.5 mme] w0 &
Al A7SE clear zone©] FAE AT 2 uLe] U Al 2.5 mme] 23k clear zone©] F/dE L 12 mme] o] E7
AYSE clear zone®| B/ E| AT, Pseudomonas aeruginosa2] 739 0.25 uL 4 Al clear zone®] /= R] Ut

FS 52 0.5uL, 1.0 uL, 2.0 pL FY Al 25 1.0 mm] clear zone®] F/J =0 0GOL] F+t & 1=n|n|3lict ot
HAAEE H7IsH e 5o Fta s B vitamin tree (Hippophae rhamnoides L.) 3255 ©|-83F B 31 (Park
etal., 2022)9]' P71 AKLycium chinense Mill.) 252 ©|-83F B0 H7lEo] F71e4E =thKim et al.,
2023). 53} cacao nibs (Theobroma cacao L)'= 22 A1HE AR tH(Jeong et al., 2023).
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Table 6. Antibacterial effect against pathogenic bacteria added to OGO.

L . Salmonella Staphylococcus Pseudomonas
Disc Escherichia coli Typhimurium aureus aeruginosa
Groups volume TISTRS27 KCCM40253 KACC13236 KACC14021
(mm)
(mm) (mm) (mm)
Control 50% DMSO 0 0 0 0
0GO 0.125 uL. 0 0 0 0
0.25 uL 0.5 1.0 1.0 0
0.5 uL 2.0 1.5 1.5 1.0
1.0 uL 3.5 3.0 3.5 1.0
2.0 uL 12 5.0 12 1.0

OGO, oregano oil; DMSO, dimethyl sulfoxide.

(

HAFAY =2 2] 5= radical scavenging activity (%)~ Fig. 101 A 2|5} th SAPBY =20 mg-mL "ol 4] 71.3%
9] A78-S B oM, 10 mg'mL "= 48.7%, 1 mg'mL"' 7.6%, 0.5 mg'mL'o|A=2.9%9] 2ttjZt 2782 HolF
2th APY+= 10 mg-mL"'of|A] 20.2%2] 2SS BFOM 5 mg-mL '+ 14.4%, 2.5 mg~mL'1 9.5%, 1 mg-mL"oJ|A]
+5.4%2] 7 2788 BoFIth 0GOE 10 mg-mL 'l A 84.9%2] AHES H O™ 5 mg-mL'= 72.8%,
2.5 mg-mL" 57.5%, 1 mg-mL"'o| A= 38.9%2] 2tjZt AAE8-8 HoFg]tt /\]L H 10 mg-mL oA 9] 2tz &
&2 IS W 0GO7T 84.9%= 71 =32, SAPBY 48.7% w22 YEPGTE $hH HAES 7l
G749 FASEa TS B vitamin tree (Hippophae rhamnoides L.) F2&2 ©|-83F B al(Park et al., 2022)2}F 7]
ZHLycium chinense Mill.) F&52 0|83+ B oA Z7lgfo] Z71e4E =UTHKim et al., 2023). T3} cacao
nibs (Theobroma cacao L.)= 732 AHE AATHIeong et al., 2023).
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SAPBY APY OGO
1001 30r 1001

80

20

10F

Radical scavenging activity (%)
Radical scavenging activity (%)
Radical scavenging activity (%)

20 10 1 0.5 0 10 5 25 1 0 10 5 25 1
Concentration (mg-mL™") Concentration (mg-mL™") Concentration (mg-mL"")
A B
100 100~
3 I
(=]
< 8ot
2 3
3 <
k3] =
®© =
o 0r k3t
£ ©
g 2
o) [&)]
g 4or ]
Q @©
(7] [&]
T 2
0 )
T 20} S
T
4 4
0
0.05 0.1 OGO SAPBY APY

Concentration (mg-mL-")

Fig. 1. DPPH (1,1-diphenyl1-2-picryhydeazyl) radical scavenging activity added to OGO, SAPBY and APY. A:
L-ascrobic acid standard, B: Comparison of antioxidant activity (each sample for 10 mg- mL™). The values for
each group in B are expressed as mean % standard error of mean (n = 3). a, significant difference (p < 0.05)
between OGO and SAPBY; b, significant difference (p <0.05) between OGO and APY; ¢, significant difference
(p<0.05) between SAPBY and APY. SAPBY, sulfide type antimicrobial peptides derived from Bacillus or Yeast;
APY, antimicrobial peptides derived from yeast; OGO, oregano oil.

Conclusion

H A= A tixl] B2 2 1 7)%50] AR HAZAYA| é OGO, SAPBY, APY 5 3%l tisl 54t A3
Wa}, FTEH )5, GUS BUS ZASAC o5 AR F AT AFEIE BE Expt oo Ao 1}
Gt 7152 = 0|05k} 2L OGOLY APY = E. coli, Salmonella Typhimurium©]] Tthsl T+ &
/g0l UEFHIL, APY = Staphylococcus®ll thall = Ft-2/d o] UrEFSITE. &4tst 3H=SAPBY, OGO, APY 25 L}
ER AL, Al 2 ' 10 mg-mL oA Q] 2]z A8 H|W5IS ] 0GO7H84.9% 2 714 L2, SAPBY 48.7%
0 = UG tfebi] HAYA = 0]-87H53H 22 SAPBY, APY, 0GO°|th. o] 24-& Atgol 3715t
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