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The Effect of Partial Replacement of Fish Meal by Squid Sepia esculenta
Liver Powder on the Growth and Body Composition of Juvenile Black
Rockfish Sebastes schlegeli

HaeYoung Moon Lee” and Se-Min Choi!

Aquaculture Industry Division, East Sea Fisheries Institute, National Fisheries Research & Development Institute,
Uljin 767-863, Korea
!CJCheilJedang, Incheon 400-103, Korea

An 8-week feeding experiment was conducted to evaluate three types of squid Sepia esculenta liver powder (SLP) as a dietary
protein source for replacement of fish meal (FM) in the juvenile black rockfish, Sebastes schlegeli. For replacement of FM, six ex-
perimental diets were formulated with 5 or 10% of either of three types (A, B, C) of SLP: SLP-A, SLP-A , SLP-B,,SLP-B, , SLP-
C,, and SLP-C . One of the control diets contained 100% FM as the protein source, and the other was a commercial diet (Com).
Fish with an average body weight of 6.50+0.03 g (mean + SD) were allocated randomly in triplicate groups of 50 to aquaria and
fed the experimental diets until satiation. The weight gain (WG) and specific growth rate (SGR) of fish fed the FM, SLP-A, SLP-
A, and SLP-B, diets were higher than those of fish fed the Com, SLP-B, , SLP-C,and SLP-C, diets. No significant differences
were observed in WG and SGR among the diet groups, with the exception of the SLP-C,  diet group. The feed efficiency (FE)
and protein efficiency ratio (PER) of fish fed the SLP-A, SLP-A, , and SLP-B; diets did not differ from those fed the control diet.
However, fish fed SLP-B, and SLP-C, had lower FE and PER than the fish fed the FM, commercial, SLP—AS, SLP—AIO’ and SLP-
B, diets. Both the SLP-A and SLP-B diets, but not the SLP-C diets, replaced up to 10% and 5% of FM for juvenile black rockfish,
respectively. The results of this experiment provide information that will assist in formulating an inexpensive and practical diet
containing SLP for juvenile black rockfish.

Key words: Black rockfish, Squid liver powder (SLP), Fish meal (FM), Growth, Body composition

M B Korea, 2010). ©|¢} 37, )=} wighibe AAtgE FEs)
A F7tske] Azt 29ke] & o) it Al AAbR 11k} =3
Z9] 22} (Sebastes schlegeli)S $-2| U2t S41 0.2 14 3 SHA| AR5 3L QIEKNFRDI, 2007, 2009, 2010). Z3]£2} oF

AFOFA) o502, AAfo] MHET Gho] £ GFASARE Q1A AJA] AR AAITLe] Aubvter A5t dhitel] sk A
HA 4802 Zauto} shk, S| 258t oAl 19908 ke ek Zh A1 Tefslo B Aaolth. Qubd o=
o Sol QABER AAPIEo] N o] F, FHAIEE oFY  AlolR gl apao] 58 uhel B ol g 4o] Lo}
714 SopAlo] o] FolX WA ol RAFAY MNIRFS AT ALR U] B8] HRA B B3-S obuliedl 87yt ob

19105 2007 At k3,67 Eo| AT AT AL ) oix] RS U] 9lajA Ul R :3ltHMoon and
2Fo] tha ZIASEAU A = QA RE A &2 0 2 AR T Q)= Gatlin, 1989, 1991, 1994; NRC, 1993, 2011; Lee et al., 2001).
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Table 1. Proximate and amino acid composition of the three types Table 2. Fatty acid composition of three types of squid Sepia escu-

of squid Sepia esculenta liver powder of the experimental diets

lenta liver powder (% of total fatty acids)

Proximgtg Squid liver powder Fatty acid Squid liver powder
composition SLP-A SLP-B SLP-C SLP-A SLP-B SLP-C
Moisture 74 8.8 9.8 C12:.0 0.2 0.3 0.2
Crude protein 52.4 50.6 50.8 C13:.0 1.7 1.6 2.3
Crude lipid 10.1 13.1 16.1 C14:.0 2.0 25 26
Ash 74 7.2 7.3 C15:.0 0.4 0.4 0.4
C16:0 18.0 18.6 18.5
Indispensable amino acid' (g/100 g) C16:1n 1.8 2.4 2.4
Arginine 1.96 1.98 - C17:0 0.6 0.7 0.7
Histidine 0.88 0.84 - C17:1n 1.3 0.0 0.0
Isoleucine 1.27 1.28 - C18:0 5.2 52 5.1
Leucine 1.76 1.83 - C18:1n-9 14.8 17.5 16.0
Lysine 1.80 1.83 - C18:2n-6 18.7 15.8 13.5
Methionine 0.47 0.41 - C18:3n-3 26 23 2.0
+Cystine 0.29 0.26 C18:4n-3 4.3 0.6 0.6
Phenylalanine 1.57 1.59 - C20:1n-9 5.0 6.4 6.7
+Tyrosine 1.13 1.17 C20:2n-6 0.0 0.0 0.5
Threonine 1.26 1.31 - C20:4n-3 0.0 0.0 0.5
Valine 1.19 1.27 C20:4n-6 1.7 1.7 1.6
Total 13.58 13.77 C20:5n-3 7.5 8.1 8.4
'See Table 5 (Moon and Gatlin,1991). C22:1n-9 1.0 1.9 2.8
C22:5n-3 0.0 0.0 0.5
el whet el £-014el Mol & Vet glrka e glck C226n-3 125 134 136
(Moon and Gatlin, 1989, 1991, 1994; Lee and Cho, 1999). ] C24:0 0.8 1.0 1.0
HO 7|5 AT} thl A gleko| o} YA E 3o Zul et bj n-3 HUFA' 20.0 21.2 23.0

YALRAA E AR 7FFO 2 22 H|S-E ZA|SHL QL= Tl
2 dmo|t}, AL 2| Fo] o] YA F3e} x| &5H o
B 7ot FAARY dFF AME O R o] 7ML HLES] S
7Vt A E-of| whet 1E9]] 1,500-1,8002 2] of] Aef=1 gle
o i ALR 7HE Aol ofRt o] A o Q1] HEE v
of - A olct. E3, o] ] et Aol o3t A 0 o
5 A ] tRE AL ik o] 2Rk Al oA of A AbR
ol thgt A= AFA A1 SO A v Al g3t AP o= o}
&t FFolA A7t 3 = JACHNFRDI, 1993, 1996, 2007,
Kikuchi, 1999; Lee et al., 1999, 2006, 2012; Cho et al. 2005;
Kim et al.,, 2009). 23] &2} Ak of| §lo] o tiAst7] f1gt
A Alr ol tigt A= Al AR 225
) FEA HEEEE, SEE 5)ol tig A=l o]Fo
FOLH(NFRDI, 1996, 2007; Lee et al. 1996; Lee et al., 1999,
2006) A4 H ] AHE-L LE Jokh Q0] A1 HEO R of
5] Algelo] gl Agolct.

AN YR AT 5] QoA AxE A<l
@ Ao 7FE K Squid liver powder, SLP)E 7}2-& E2l o] wha}
1:=0] 500-800 2| = o} 2] Art ~Fo = @ Aojudat 4

"Highly unsaturated fatty acid.

EUE] dF 55 Efste] Alxgt Ao Ty ek
o] 45%0]o|m oAl 9l AAF 24w AR F4 ol
Akl gholAl Bl v 2] @] Fo] HESHA|TF thA| &2 F5 kil 7
T/l ot aAtEEY FAALR HRE AR Foll glom |
2] 2]0jo)| A A 7] o] EojjA| &3} Z2HCho et al. 2005) 10%
7= oA M7t s ol = ATk W A] AlofollA
SLPO| H7} A} 25% o th A X717} 7Hs 5k th(Kim et al.
2009). E3F, G A] Z]ofol| A SLP F-ofl whet 10%7HA] = o &
A A7H7E 7Hs S 9ol 71 = sHalth(Lee et al,, 2012). -3
A AHhakel DHA (22:603) 2 EPA (20:503) $HkE E5a}0]
71578 Ao R = A A3t Zo|th. SLP= o9 oF vt 7}
Ao g Agste] HA AL AR tA 7Hseh Al YR ¥
o 3 g Aot RA|NE 21l EEtol 4] SLPO o Hi A &
Thof] thgt A= A Y §lof ol ihA| 7He/d& AR LAt
Utk whba], 2 At i AARE 9 SR Dl gt Al
S5 SLPE 20 E Z]ojof|A] o] H 4] Thl A ¢l = 2] A
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Table 3. Composition and proximate analysis of the different experimental diets fed to juvenile black rockfish Sebastes schlegeli

Diet (%)
Ingredient Control SLP SLP SLP SLP SLP SLP Com
(FM) -A5 -A10 -B5 -B10 -C5 -C10
White fish meal’ 53.0 48.0 43.0 48.0 43.0 48.0 43.0
SLP-A? - 5.0 10.0 - - - -
SLP-B? - - - 5.0 10.0 - -
SLP-C? - - - - - 5.0 10.0
Corn gluten meal' 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Fish ol 9.0 9.0 9.0 9.0 9.0 9.0 9.0 Closed
Wheat Flour' 26.0 26.0 26.0 26.0 26.0 26.0 26.0
Others"? 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Proximate analysis (%, dry matter basis)
Moisture 26.7 27.4 237 25.0 24.9 236 255 10.6
Crude protein 48.3 475 46.6 473 45.8 46.8 46.2 472
Crude lipid 14.4 14.4 14.4 14.8 15.1 14.9 15.2 9.3
Ash 10.6 10.4 9.8 10.0 9.8 9.9 9.7 13.0

"Provided by Suhyup Feed Co., KyeongSangNam-Do, Republic of Korea.

2See Table 1 and 2.

*Glucan, gelatin, betaine, choline, enzyme, lecithin, mineral & vitamin premix (mg/kg) : KI 250, MnSO,*H,0 2800, ZnSO,*H,0 2350,
Vt K 225, Biotin(2%) 3500, Niacin 4850, Calcium pantothenate 11000, folic acid 2000, Vt-B, 1500, Vt-B, 2000, Vt-B, 2000, Vt-C 50000.

M2 W
M3z

zujEE z2)ojoA Alm Y oA AlRYEEA A
(DW, 23}, tfgtl=p)ollA] A5t LA oA7HEI(SLP) 35+
(SLP-A, SLP-B, SLP-C)2] o]Etjz] &1} AT £
Al3lo| A AFR-E 3%79] SLPE= 357 2] SLPLS AHx|7} t}2
SAAWAT} hFEE oF 111 Ei= 4:6 v &R Sgsto] A2
st AR A oo Afo] AbA] Yl o =uf Shp-aFof| whet o oF
Ao zfo]7} Ql et 3557 SLPo|| tigh AdEE4]-2 Table |
9l 20f] YER Qict. Tl A eeke SLP-A7} 52.4% 2 SLP-B9}
SLP-C 1t} OF 1.7% A &= = %A, o] ol A 2] Ha=ofm| At
(NRC, 1993; Moon and Gatlin, 1991)8] T2 14%=2 A}
stk A2 SLP-A7}F 10%2 78 @okal, SLP-B=
13%, 18] 3 SLP-C= 16%2 7F =9rth. 2 AHAF Y] n-3
N2 SHA W HHUFA) g SLP-A7}20.0%, SLP-B+=

21.2%, SLP-C=23.0%2 LFERT), 7714 A AR = g2t
(Control)¢! 100% O] E-HFM), o] B 4| 7153t AlA| & 355
SLP (SLP-A, SLP-B, SLP-C)E zZ} 5, 10%%4] tj |5} A4
(SLP-A,, SLP-A,, SLP-B,, SLP-B,,, SLP-C,, SLP-C, )3+ &
Az, 1714] 20 &8 AEAIEE 716t & 8714
AR R ARAES AT 2oEe ARAlRS] 2
/32 Table 30| YEFHSITH AP AR 2082 S AFE
u3ke] A5 0 H(NFRDI, 1996, 2007), 5= tHl A&
2 WMo B-S ARSI, A AU RE o] -5 1E|al B
StEUEE AWMES ARSI B3, A vieAlE s A
AH(Com)&E F7}sto] AFALR 753 H|asgich AdALRE
= UEE TS T AT YTt JAERT 2l g
(Extruder Pellet Mill, Kahl OEE 08, Germany)<- ©|-8-5}o] 2
2 PR & st on AlRar= 27 3.0 mmE A|
Zsigict e AdAbEE 246t 20T Ws Bk
A AHE-SFSIT

Aol & Asz|

20 B 2ol AR E 234 FYSATS AR RS
TAIE) ARSAL 2 20510 3,000 L 42200 A A3 3Hg ol 2
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Table 4. Growth performance of juvenile black rockfish Sebastes schlegeli fed different experimental diets for 8 weeks!

Diet
Growth Control  SLP SLP SLP SLP SLP SLP oo Fggnl\ﬁzd
(FM) -A5 -A10 -B5 -B10 -C5 -C10

Initial wet body weight (g/fish) 6.5 6.5 6.5 6.5 6.5 6.5 6.5 6.5 0.01
Final wet body weight (g/fish)  23.4 22.4 23.6 24.0 16.7 205 16.8 19.9 0.59
WG (%)* 260° 244° 263° 270° 157° 216° 157° 206° 9.06
SGR (%)* 2.29° 2.20° 2.30° 2.34° 1.69° 2.05° 1.69° 2.00° 0.05
FE (%)° 104° 101° 101° 105° 78° 92° 79° 100° 2.23
PER® 297 298" 297% 3.04° 2.77° 2.86" 2.78° 3.13° 0.03
CF’ 1.62 1.57 1.62 1.60 1.53 1.63 1.67 1.56 0.03
HSI® 3.00 2.90 2.94 2.94 2.96 3.03 2.94 2.99 0.06

'Values are means of triplicate groups, and values in the same row with different superscripts are significantly different (P<0.05).

2Pooled standard error of mean: SD/vn.

SWeight gain (%): [final wet body wt.(g) — initial wet body wt.(g) / initial wet body wt.(g)] x 100.
*Specific growth rate: [log, final wet body wt.(g) - log, initial wet body wt.(g)/days] x 100.

SFeed efficiency (%): (wet body wt gain / dry feed intake) x 100.
‘Protein efficiency ratio: wet body wt. gain / protein intake.
"Condition factor: [wet body wt. (g) / body length (cm)?*] x 100.
$Hepatosomatic index: (wet liver wt. (g) / wet body wt. (g) x 100.

¢ ULF o8] ARSSE o, AR AR Mol Aol & A
Afzol AA1717] $18l A8 AbrE 277t Skt

HIARS: &, Ht A 6.50+0.03 g (mean + SD)2] Zu]&2}
o] 5 60 L dg =20l 22t 50upe| 4 4=8-5ho] Ao+t 35k
O FAQ] HiA|sloit). 7 At FrAo R s
2 L/min ¥ =5 2 -9k 2L ol = AL S 58235 36t
7] f13f oflof 2 ES RSk o, 877 AR 71 B9k 22

dr > 8 et

717F 52k 12 23](10:00, 17:00) 90 & FF319c}.
o =3

oA S4L 45 HA 0= AR W, 24417 AAAIT] &
MS-222(100 ppm) 2 vFHAIA A AlE2 S5k A
T2 5, SAEWG, %), YHI-E(SGR, %/day), T2l
Hea7E(PER), AFR=EE(FE, %), 7HA<=HSI), H|9H=
(CF) 2 =L (survival rate, %) LA HSIE A5}
7] 918l 2 S8 3ukel A 7he] RAS 25k A &
A GHE| AL th3 3 e,

Weight gain (%)=(final wet body wt.-initial wet body
wt.) X 100/initial wet body wt.

Feed efficiency (%)=(wet body wt. gain/dry feed in-
take) x 100

Specific growth rate (%o/day)=(log, final wet body wt.-log_

initial wet body wt.)/days
Protein efficiency ratio=(wet body wt. gain/protein intake)
Hepatosomatic index=(wet liver wt./wet body wt.) < 100
Condition factor=[wet body wt. (g)/body length (cm)*] X 100

o
s
ox

2 3579 SLP, AedAba Bl 24 R 3uke
A FAQR FEste] E4T HoAE die= A5
o, AOAC (Association of Official Analytical Chemists,
2000) o]l whet 2 A7 AR (135C, 247D, =
CHBZI(N X 6.25)2 Auto Kjeldahl System (Gerhartdt VA-
P500T/TT125, Germany)= AME-sko] 24514t 3]E-2 2]
Helgher A6 248 S &S 1247 52 A=
3t &, Soxtec system 1046 (Tacator AB, Sweden)S AR5}
o soxhlet =& o2 243130 tt. SLPL A4k GC (Gas
Chromatography, Thermo finnigan trace GC, USA)E ©]-8-3}
o] B4}l

AR 5, AR 24 flsto] Aol Adshr] A
742 oF 24417 59 AAX AT A olS 7 52 6ukel
B2 259 F U8lg FAIF olgste] Anlolo] njn
Aol 4 Bohe Asto] YAl Wi Aol 3087t
HAZE £ 7,800 rpmof| A 1027t Y4lE-2]sto] WA HkshH
A] 16417} o] ol AT} 3A e}, B34 H-2 BolEAL7] CH 100

o

X ©
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Table 5. Proximate composition (% wet weight) of the whole-body of black rockfish Sebastes schlegeli fed experimental diets for 8 weeks

Diet

Proximate composition Control SLP SLP SLP SLP SLP SLP Pooled SEM?

(FM) A5 A0 B5  -B10  -C5 c1o  Com
Moisture 70.3 71.5 70.2 70.0 70.9 711 71.5 70.8 0.3
Crude protein 16.6 16.4 16.6 16.4 16.4 16.0 16.6 16.2 0.1
Crude lipid 7.8 6.9 7.2 8.4 6.5 71 6.3 6.6 0.1
Ash 4.6 43 4.5 4.4 4.6 4.6 4.5 4.7 0.2
"Values are presented as means of triplication. Means in the same row with different superscripts are significantly different from each other
(P<0.05).
See Table 4.

(g ol el, gt =F)g o]-8-5ko] GOT (glutamate oxaloac-
etate transaminase), GPT (glutamate pyruvate transaminase)
+ Kinetic 'H 22, T-P (total protein), Glucose, Cholesterol
+ End-Point & o]-§-5Fo] #4151t}
SHEM

= 2=9] A X2 Computer Program Statistix 3.1
(Analytical Software, St. Paul MN. USA)Z EAHEA(ANO-
VA test)S AA|5F0] 247224 (LSD: Least Significant
Difference) 2 & o 719] 5214 (P<0.05)2 A5

Zn W o
8 & Akargt 21 =] 444 AE Table 40f LR 31

o}, zulEg 2)0] o] ZH (WG, %) U7HIAE(SGR, %/
day) 157-270% 2 1.69-2.34%= o] & (FM)F ¢} B|ws}%]
< uf, SLP-A 5%, 10%, SLP-B 5% A= 5012 Q] z}o]
7FUERA] ekgkont, 11 9] Ad e o3 02 WA Yl
o} AFREE(FE, %) ¥ T4 458 &(PER) 78-105% 2
2.77-3.13%% WG 2 SGRI} G-AFsE A3Fe 29 o0, SLP-A
5, 10%, SLP-B 5% A&+ £]of 4YAH=(COD)+%= FM-
o} vlasto] 9121 ato| 7k LrELbA] ottt TSk a
£(PER)*| A= SLP-B 5%2} COD-7} SLP-B 10%, SLP-C
5%, 10%E KB} G012 0 & =7 Ueht oL}, FMTE, SLP-A
5, 10%2h= ol 8 o & zpo)7F vehA] ohofeh. mE Ad
Troll A ABEES 100%5 .01 FolAl fol= gleleh. Hvt
%(CF) 9 7H3FA4(HSDE 1.53-1.67 9 2.94-3.030.2
E Al A QL 2fo) 7k LrehbA] ¢hghet. o]/ Ax A
2 1 0]5-S SLP-AX 10%, SLP-B= 5%712] o] &2 tiA| 715
g Aoz 2L A|uh SLP-CE= A7} vi 2514 9k Ao
2 AlmEch 8F71e o] & A Y o= SLP-AR thA|3to] AL
8 %9 WG 9 FE° Qlo1A] o125 10%71A] tA|7} 718
A0 5 VRt A| R SLP-BO] 7-9-+= 5%7H4] SLP-C= tiA1 3
7Pt vk AlskA] ok Ao = yebth B3 Al Fl 2]

-8 EAFES AR A TS e gl o B R 48D
7Fee Aoz gt QAo HE e ofE ol 9
H| w3t g2 32941 EPASE DHAY} 5550

9 M7 = AME7| & SFGiT) whebA 2alEekS et
QAR O] A2 @ o] FAEY R GO 23 4

Z37ol tiste] AA A AE7F ==l ojop g BT gl
e 2uEE 2]ojo] Ak ZF SLPof| that <
= A9 §l= AA o] ATt SLP A RA| 7t 7He 5 YR 2 A

zuEe} x]0]2] A2 o FHl 20%(Lim et al. 2004), =5l
10%, <25 10%, <7 10%, & 10%714](Lee et al, 1996)
oA &17F Y= A o= YEhTh 2 uEE Z]ojof glof
chal A 4S80 o] B 88%, thFHl 76%, 28l 79%, S
B 64%, =28 72%, S8 59%, 7FEEARE 41%, SLP 87%
2 B 1%| 3 gloj(Choi, 2001) SLP= thE Atz 7o v]sl ¢
1 o] 4] o] BA Y 3t A0 & ALRE|o] 2u]EE A
oo A= o] EHAI7} 7set A& YE et e ol kT
2 o] R Hr}h Fapotu| ARl gho]Al Yl ghgtofu] A (H ] 2
2 AJAR)o] RFshrhal Harske A|ut G 2] oA 54 7] 10
71 A ZATH(Cho et al., 2005), 10%71A] = o] B4 7} 715
st o o] 717 Et A olls FIFE vRAA] 2 Ao =
Bl 2O EoE sjito]l SRlojA T oAl
Q5F 4% (Moon and Gatlin, 1991)1} o] @ ~1eFof A3 3
= o ieAke] H7F AR AT thgt AE7F ALEA ARTRY
< flgte] A oletar st W 2] 2]0]¢] 7-9-+= SLP T+
of w2kA] 10% (Cho et al. 2005; Lee et al., 2012)7HA] T4 7}
Lajohs Avkel §AFSHA AT 25% (Kim et al., 2009) 74| o
A 7¥ssiths 23 Bk WA e 3 2 EEtofA ke
chofgh SLP &0l ke SR A A A Q] A+ 8o &
shehar st

ZujEE 0] 2] HolA|
ER et B ek 70.0-71.5%, 2T A 16.0-16.6%, X
21 6.3-8.4%, B 5 4.3-4.7%2] HY 2 HE AlF Lo 4] 59
2 o] ZJo]7F e A] gttt SLPAE, o B W AR AFR Lo
A& o)Al Zpol7F bR ¢k 210 & & uf, 355 SLP

b o

ot Jo

p=!

>{E|

SNEERRY
.

ZA1}+E Table 59 L}

=
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Table 6. Serological characteristics of black rockfish Sebastes schlegeli fed experimental diets for 8 weeks!

Diet

Serological characteristi Pooled

erological characteristics —— control ~ SLP SLP SLP SLP SLP SLP Com SEM?

(FM) -A5 -A10 -B5 -B10 -C5 -C10

GOT (luny’ 49 47 49 51 48 48 50 49 0.74
GPT (1Uny* 12.7 12.3 13.0 12.0 1.3 12.0 13.3 13.0 0.37
TP (g/dly’ 44 4.5 44 4.5 44 4.6 44 4.5 0.05
T-Chol (mg/dI)° 234 226 239 232 238 235 241 232 3.35
Glucose (g/dl) 53 51 54 51 53 54 55 52 0.70
"Values are means pooled SEM from triplicate groups of three pooled blood. Means in each row with a different superscript are significantly
different (P<0.05).
See Table 4.

3Glutamic oxaloacetic transaminase. One unit is defined as the amount of enzyme causing the transamination of 1.0 umol of L-aspartate per

minute at 25°C and pH 7.4.

‘Glutamic pyruvic transaminase. One unit is defined as the amount of enzyme causing the transamination of 1.0 umol of L-alanine per

minute at 25°C and pH 7.4
Total protein
Total cholesterol

2 ol &2 10%7HA] tiA|stE ehe 2u]E2t 2|0 9] 17 A
ol = FFE vAA| Gh= A S & AR E o] b= g3
(Choi et al, 2004; Cho et al. 2005; Kim et al., 2009; Lee et al,
2012) ¥ £3]52H(Lim et al, 2004)0] 4] o FH}o] o EriA] ¢
Lo Mok ARSI LER]. 3k, B ALSAIR 23}, 2ot
#o1] Aol A AP S, T, 4, B2 FFe oF
AJAE 9S4 ) et 7] of FlofRlet AR gk ek
A Ak BT 8 T 9 A e e 4b ul B
SHaFS e $IthH(Lee et al., 2000).

8571 591 335 SLPE o 2. thAISt UBARE AH5 AT
zuj et 2o o] Wol 9 8y £ A7kE Table 60] LR}
ok BE AR F(OIET, SLPT, AHEAR TN et 3
o] &l Y Glutamic oxaloacetic transaminase (GOT)+= 47-51
IU/1, Glutamic pyruvic transaminase (GPT)+= 11.3-13.3 TU/,
T (TP)2 4.4-4.6 g/dl, Ze| 2~HE(T-Chol):> 226-241
mg/dl, 2= (Glucose) 51-55 g/dl 2 F-2]& Q1 #fo] §lo]
FrAFsEGITE dol 2 E a2 TR sEollA 7S
£ 2Ask=H| of-§E o] gt} YA o 2 GOT2F GPT+= A4
Woll Al &, A1, Sz chAte]] ol AR A, 7h A 9
5 5O 24 40 A= ARESH A = Tl Asfi7t 2l
< 78F 2L 4kol S7KItHGordon, 1968). ZLefut 2 A A1,
AP 750l FFE PIAA & Ao g AP A YE
sk, A X AdiAre] HEE LR T-Cholo} g of
Fo] AU A7 R8T ) 1 gho] 2ok W s 3 Qe
(Gordon, 1968). + Aol A of &, SLPE, &A= 7]l
A FARRE A S 2 & uff, 3557 SLPE o5& 10%7H4] 4|5}
tete 2ulEet 2]0]9 Hofl= JFS A A = A=

AtRE T 2 AE ] 2] 2|0l o F TP Y T-Chol £t
2 9z Yol AL} FARBFAAIRE o] & Al2lg GOT, GPT ¥
EZrF 7k dX|(Lee et al. 2012) Eo} =2 F3S ERYS
o FAal xul BTt Z]o]o] N of gt JHE AlFT 4= 9l
S A0 &AM Hrt.

ufgha], Ag-2 o2 Jute 357 SLP= ZulEag Al
F2A AESL 7SR AR SLP £57E H7kekol ukeh =
T 52} x]o]9] AAfe] zfo]7} YEpyitt &, A4 1 2 Ao
Fabs W o Fekatke] S8t H)E xfo)of| whaha] AJAHE 2t
W25} 71k oo A A $H--5F SLP-A= A% Holl A 2u]&E
2k 20} Ab& U] o]2-2 10%7H4] ] 7155193, SLP-B=
ZulEg o] Ak Y| o8- 5%7HA] diA] 7hs3t A o& v
EREA|TE SLP-C= oA 3717} vhealshA] 25t A 0 =2 e}
ok 2 ARSAIE A3k, 2u]EE 2] ofof|A] HojA| ] YRR
4 Gl o] o] L, SLP, AFEALRE A Thol| Al 5-214 Q1 &
o7} YERA] ¢hok ot & SLPR o] 23 10%71A] th A5t 2t
T o] 7o A7 Aol FEFS pA]A] = AR AR EL
kA, B ALE Foto] 2ulEE 2|oj 9lo] o] &H Al F
5 SLP-CZ A|9]3t SLP-A ¥ B o] o4 AR YR ZA 4
Al E ARG AN SHOA o] & Ths gt Ao &2 UEREAIE A
Zh AR A 9 chil A g 8o A= SLP-A7} 714 943k of 1
4] 7Hs3t Tl A A= ol A 0 2 eyttt

Ab AL
B QT SAARE S AL A (RP-2012-AQ-022)°)
A e] ofaf 2= gl
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