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Abstract

The nutritional composition of Korean native black cattle (KNBC) and Hanwoo beef were compared. According to the results, there
were no significant differences in moisture, protein, ash, calorie and collagen content, but the fat content of KNBC was significantly
higher than that of Hanwoo (p<0.05). The P, Na and Cu content of KNBC were significantly higher than that of Hanwoo (p<0.05). The
KNBC and Hanwoo had total mineral amounts of 4,052.34 and 3,214.44 ppm, respectively, with the KNBC being significantly higher
than Hanwoo (p<0.05). The vitamin B1 content of KNBC was significantly higher than that of Hanwoo (p<0.05), but there was no
significant difference in B2 content between the samples. The total structural amino acid contents was not significantly different
between KNBC (12.35%) and Hanwoo (12.58%). The KNBC and Hanwoo had total free amino acid amounts of 752.698 and 661.795
ppm, respectively, with the KNBC being significantly higher than Hanwoo (p<0.05). The stearic acid (10.631%), linoleic acid (2.271%),
linolenic acid (0.065%) and tricosanoic acid (0.038%) contents of KNBC were lower than those of Hanwoo (p<0.05). However, their
palmitoleic acid (5.292%), oleic acid (48.815%), y-linolenic acid (0.094%), eicosenoic acid (0.042%) and docosadienoic acid (0.099%)
contents were higher than those of Hanwoo (p<0.05). There was no significant difference between the KNBC and Hanwoo in the

saturated fatty acid : unsaturated fatty acid ratio.
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Jung IC 2012) 5ol h& ¥olrh mehA £ AFE 5%
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Table 1, Chemical composition of experimental diets

Middle Late

Items . :
fattening  fattening

Percentage composition of diets (%)

Rice straw - 8.8
Italian ryegrass hay 18.4 -
Broken corn 9.5 15.6
Corn gluten feed 5.4 34
Concentrate (Hanwoo gold F) 64.7 -
Concentrate (Hanwoo marbling F) - 65.1
Aditive (A+1) 2.0 2.7
Aditive (provin) - 14
Total 100.0 100.0
Air dry matter intakes (kg) 14.70 14.70
Dry matter intakes (kg) 12.80 12.72
Chemical composition (DM basis, %)
Moisture 13.0 13.0
Crude Protein 13.0 13.0
Crude Fat 3.0 3.0
Crude Fiber 21.0 18.0
Ca 0.65 0.62
P 0.33 1.03
Total digestible nutrients 80.0 82.0
Neutral detergent fiber 40.0 38.0
Acid detergent fiber 25.0 22.0

BN

A B @ gho-o) Aubak 24 Wl gk ujam 5857
g AFE AAZAY SAE 5o B3PS o5t
Atk S B8 AsAFHE =5 F 12413 5<% 2°C
2 on] WAk S SAFE Bt IF3 A
g AS AFsEAAT7ISME oA Faitol Ao
ol &3ttt 399 AAFTFE Bt 660 kg, =AFTEF
Pt 365 kgoll, §H9-o] AAFFL 680 kg, EAFTHS
375 kgel At

2, dutd=2
T FFE 105°C Atz e g, zdid g
Fe TR 7] (Tecator kjeltec auto 1030 analyzer,

Tecator, Hoganas, Sweden)E ©]-8-5l%] semi micro Kjeldahl
Hog ZAN ke AHEA]7](Soxtec system 1046,
Tecator, Hoganas, Swden)E ©]-83}] SoxhlettH o=,
I3 &3] 550°CollA A3 o s EAEATH
(KFDA 2002).
3. gz
dF=HL2 IFA(PARR 1351 Bomb calorimeter, Parr
Instrument Co., Rockford, IL, USA)E ©]-&3}al, kcal/kg
o7 FASATH

A g AL B AE 4 ¢ 3.5 M HS0,
30 mLE 105°CE % QEBoA 16417 B¢ 71938 &
7FE84E 500 mLE F83tal, 1 5 S mLE 100 mL
Z 3MstgT Alg o 31448 2 mLe} chloramine T
£ 1 mLE 718k 2083 Aol wWxsta, 7k Al
g ol 1 mL2] 4-dimethyl-aminobenzaldehyde &2 2
3 S & 60°C FeFxolA 1587 71gsta 32
Eol|A 3% ol WSty ZH g AlLke 95k
558 nmollA| FBEE SAstaL HeFdol didste] ALt
kA HEExe 0, 2, 4, 6, 8, 10 pug/mL hydroxyproline2
°o]-g-3lAth(Silva JA 5 1999).

5 F7|& =

714 st B AR FAE Ao At
660°C2] 3|slE oA 2A1%F 59t 3]8}etal, HCLHO 1:1
(viv) &0 Zof shEwt BA|g & of st ICP-OES
2000DV (Perkin Elmer Inc., Waltham, MA, USA)Z £
3199 tHLee CH 5 1980).

6. HIEIZl By & B, &

HIE}FT1S KFDA(2002)2] Wi oz B39t v
Bl A& 10 g& 0.1 N H2SO4% &% T takadiastase
(Sigma-Aldrich Co., St Louis, MO, USA)Z 7}=23) 5}
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g% oA w4 H el

A3 9] v B2 FEA1X] T permutit &2 column
o= B3ttt o]AL ferrocyanide potassmm_f:i Aks}
AA 733 3PS Y= thiochromeS A7 & 33434
S A(Fluorescence, LB-500, Perkin Elmer Inc., Waltham,

MA, USA)E Z43}a1, HEH] B&= Al
et A v

10 g& &9
=TT oA 7](Polytron RT 2500E,
Kinematica AG, Luzern, Switzerland)Z £33+ & 70~80°C
o Szold FEF g WAL oAL AT
HPLC (Agilent 1200 series, Agilent Technologies Inc.,
Santa Clara, CA, USA)Z 43tk A3 columne p
-Bondapak C18 (3.9x300 mm, 5 pum), Mobile phase 20
mM KH,PO,, flow late 0.8~1.0 mL/min, oven =% 30°C,
injection volumn 20 pLZ 3}tk

7. ojo|lAt 2 3 [Fe2|oto| LAt B

ol At AL AR 0.02 goll 6 N HCI 15 mLE ¥aL
110°Coll A 24413t &< 7Haliskalnt. o] Esll&< 55°C
ol A 7FEs=3}al pH 2.2 (citric acid) dilution bufferE- ©]
83l 25 mLE 83 & olu]:AHEA]7]|(Amino  acid
analyzer S433, Sykam, Eresing, Germany)Z £43}%t) &
2of] A8-3F column (Nova-Pak C18, Waters, Milford, MA,
USA) & Z712 column size 4 mm x 150 mm, absorbance
570 nm and 440 nm, reactor temperature 120°C°]3ITh

frejobr it B8 AR 0.2 g2 75% ethanol 2 30+

7F S 218 21,000xgoll A 1083 AR S| Lo
7 Tde Bof Fa1, Fe Al THA] 75% ethanol =
S QAIBFEle] Holxl AFZelS ok x] o]

1 45N} G 55O F ethanolS A AT ©]
EZE9| 25% trichloroacetic acid (TCA)E 7}sle] Tl
A& AASIAL ethyl etherZ2 FFE 32 TCAE AATH
o oAl e 502 23t ethyl etherg A A AT
o] F=EL Amberlite IR 120 (H+) A7} FHF
column(Merck Millipore, Darmstadt, Germany)oll F3A|A
ol AR FZAIZ] T 0.2 N lithium citrate buffer (pH
22)2 T sk, o ARAEEA7I(LKB 4150
Alpha plus, Pharmacia, Uppsala, Sweden)Z 413}%t}.
Column- cation exchange column 4151 series 1I (200x4.6
mm, Pharmacia, Uppsala, Sweden)E& AM&3}3t} ©o]&7d
1= methanol:tetrahydrofuran:0.02 M sodium acetate
buffer (pH 5.9)F AT 20:2.5:77.5 (v:viv), B& 80:2.5:17.5
(viviv)E o]83dt, HZE342 338 nm, flow rate 1.5
mL/min, column &% 40°C, Y& 10 uL=E sl EA3}
AtKLee HJ 5 2000).

A WA 248 Folch(Folch J 5 1957)0.2 3= A

a2 22 7feks) 4] 4 308 4] 55 (2014)

A5tal, 14% BFs-methanol &5 AHE-3lS] methylation
NZ o, o]Z1& GC (8610C, SRI Ins., Santa Clara, CA,
USA)Z #43Hth ARS-E columne 30 mx0.25 mm
LD. 0.25 um (007-1 PHATTM, Quadrex Co., Bethany, CT,
USA)©|Sth. Carrier gase= He2E 0.7 mL/min®.2 3},
injector &%=+ 225°C, detector =%+ 285°CE 3} oM,
split ratio= 200:12] ¥ &= 3}t
9. SAXE|

7t A2 33] o] vHE Z43 & SPSS 14.0 (statistical
package for social science, SPSS Inc., Chicago, IL, USA)
= AHgste] FAIAE sk, 747#«] Al gl thsted
W+ ZAE JERQATE ZF A2 e 94 A
AL BAREAE 3 & p<0.05 A Student's t-testS

AASFAT

5 , gFS
S5k 2L A Table 290 UERAEIEE, F4 % B
o] 45466.87% L 68.83%), ZTHNA(15.54% L 15.61%),
%3] 50.72% 2 0.68%), D2H2,514.6 2 2,136.9 keal/kg)

g %—a}ﬂ(o.zos 2 0.201 g/100 g)& 23k xto]7}F 1S
o} e 22 SRS 5971 16.59% 2 3RS0 14.60%

Ho} fosHAl E=UThHp<0.05). 59 YutdEe 55
o] o} mlEyo] & FAHH A4 FiFo] ol

H3heko] WolxtLee IM & 2009). 55 ©l9o% $-
%91 VRS FF, & °4i':‘ ol wet xtol7t U
= o2 dHA Atk Moon YH 5 2011). & A+ 4

599 AW ko] FHe-ET %58 AL uHEHo] g

no @ F45014 Jerd A ARy, 9 2%
Jung IC 5(2007)°] EI13F 2,493~2,558 kealkgd=

fo o &

Table 2, Proximate composition, calorie and collagen content
native black cattle and Hanwoo

Items Native black cattle Hanwoo
Moisture (%) 66.87+5.60" 68.83+1.33
Crude protein (%) 15.54+1.24 15.61£1.17
Crude fat (%) 16.59+0.32" 14.600.01
Crude ash (%) 0.72+0.03 0.68+0.01
Calorie (kcal/kg) 2,514.6+£458.3 2,136.9+582.6
Collagen (g/100 g) 0.205+0.039 0.201+0.043

YMean+SD.
Z)Signiﬁcant difference (p<0.05) between native black cattle and
Hanwoo.
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,524.44 ppme]oem, o2 ©e Fr|de Qlo
2 597} 1,414.77 ppmoZ 399 1,028.27 ppmET}
oAl E 3 TH(p<0.05). 7L 2ol F--ol Wo] e 7
714E& YEFH FEHon, 9ol o] iE AL
=
o

Ay

otavlgolith A 2, 4F, E 9 ol As

Atolell frelgk Zpol7} fiith. 1gla Fr)d T e
597} 4,052.34 ppm o2 F-$-2] 3214.44 ppmHT} 2
SHAl Bol FREo ANTHp<0.05). WA S9= -
B 7714 Fgel oA o ¢4 Zos Addn
F718E AANA &3l F 5 8 7HA tiARA
A e o3 EEEA gl wet dH sk
of StAIRE HLo| thololE, BMEE, THAE, A
FFAFH To=E =l FXAFH TIE mAA Fat
t Ao g BHuE3 tiCheng SH 5 2007, You JS 5
2008). 53] Zge TUEE &9 WME AASHA st
(Choi MJ®} Kim SM 2008), 554 #H2 AA| o]&Eo]
=2 (heme)d o] FHZ EAI5LY, TEA o= AE
4 ofdrT AW o]-&Fo| Fof A A 71A] 7]l
83 98-8 3= HF F7]-o|tCho SH & 2008).
Moon YH(2012)&= AF5-9-9 Zg, & 9 ofdo] 7z

Table 3, Mineral content of native black cattle and Hanwoo
(opm)

SHE A 39 D oho-o) bl 24 W Jop s ujw 559

36.47, 29.85 2 48.13 ppmelekal H i3}
=k
(¢

dedds v, 2

FoshA =tk 28y HIE B S5
2 3k9-7F ZH2 0.016 2 0.012 mg/100 g2 A|SE A
Fol7F ATt HIERT] B2 A2 EHe| 4t
A, AAdG=d F4, =T tAF 5ol Zast
H(Kim JY 5 2013), BIEFY] By= 2] 7R AIZIgiALRS]
284, Asdntg-o) Sujdd, FE A 2 XA AL
oflfz] A T Fag tiAtgoll Fagh nEFgtaol
thKwak BM % 2006). Moon YH 5(2011)& 3H9-9] H]
ElTl B;o] 0.711~1.810 mg/100 go|2tal dle] B A9
AR} ko] Ygkont B, 3 0.011~0.015 mg/100
g2 Histe B A9} Hsih B Ao Ad
59 HIEH By ol JoA Rt {3 Ao
2 Al=E.

o
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Table 5 5 63} ATh F/opr]ieqte] SHFE 55
S7F A7F 12.35% 2 12.58%F T AlE ARolol] -9
o|7} Itk Isoleucine> FH-7}F 0.72%% 599 0.6
Ho} foeA =%, phenylalanineS 3§ 3 397}
ZY7F 0.63% 2 0.47%= S97F F2sHAl =4 THp<0.05).
a8y 1 9je] e BE FAOMARS T AR Al
o & Apol7} AT obw] 4t Gl A S A4Sl
Aom, 2379 2L FEA 2Fo] dide] o F
wdolth A WellA F4HA FAY FHEHE Fol
HoFHRT A2 A& Fotn|edbelg} shar, A7 7
AEAL BRI 7S 3] fsliME Bgotr ke

in)

R

o}

o we

%
X

Items Native black cattle Hanwoo
Calcium 40.97+031" 40.92+0.34 REEA] A oF fhtt. B4eobr|eAlel threonine, valine,
Phosphorus 1,414.77+17.88"% 1,028.27+10.22 methionine, isoleucine, leucine, phenylalanine, lysine, histidine,
Kalium 1,801.38+236.01 1,524.44436.65 arginine> 59 2 97} 47 6.43% L 6.46%= Ml
Natrium 570.54+60.74" 367.46£37.92 3 FZo|Utk. 21 7P Bol FrE Aok Ake
Magnesium 154.97+0.50 186.16+0.64"
Mangan 0.18+0.02 - Table 4, Vitamin By and B, content of native black cattle and
Iron 23.82+40.11 24.65+3.34 Hanwoo (mg/100 g)
Copper 1.93+0.03" 0.99+0.11 Items Native black cattle Hanwoo
Zink 43.78+0.13 41.55+4.55 Vitamin B, 5.089+0.021"" 2.702+0.073
Total 4,052.34:4:345.52* 3,214.44£295.71 Vitamin B, 0.016+0.009 0.012+0.005
YMean+SD. YMean+SD.

2)Sig,niﬁcant difference (p<0.05) between native black cattle and
Hanwoo.

2)Sig,niﬁcant difference (p<0.05) between native black cattle and
Hanwoo.
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Table 5. Amino acid composition of native black cattle and
Hanwoo (%)

Items Native black cattle Hanwoo
Aspartic acid 1.12£0.01" 1.18+0.04
Threonine 0.57+0.03 0.62+0.01
Serine 0.47+0.01 0.48+0.01
Glutamic acid 1.95+0.13 1.95+0.09
Proline 0.50+0.03 0.52+0.04
Glycine 0.61+0.02 0.58+0.03
Alanine 0.71+0.01 0.70+0.05
Cysteine 0.12+0.03 0.14+0.02
Valine 0.60+0.03 0.62+0.01
Methionine 0.28+0.04 0.27+0.02
Isoleucine 0.64=0.06 0.72+0.01”
Leucine 1.11+0.06 1.14+0.01
Tyrosine 0.49+0.01 0.63+0.03
Phenylalanine 0.630.08" 0.47+0.01
Histidine 0.66+0.07 0.68+0.01
Lysine 0.84+0.03 0.90+0.01
Arginine 1.10£0.05 1.04+0.02

Total 12.35+1.32 12.58+1.61

"Mean+SD.

2)Signiﬁcant difference (p<0.05) between native black cattle
and Hanwoo.

glutamic acid, aspartic acid, leucine, arginine®] <=°|31Th.
Cho SH “5(2008)2 &% T-gotm| it T3] 16.34%}
I BIEHO™ Moon YH(2012)E= 3% 16.81%, 3%
16.92%= & A9 Z23ETh =3tk

hA fEohreal & e 59 2 e A4
752.698 2 661.795 ppmOE Z97t oA =Th
(p<0.05). E-A gFo] =2 fFE]olr] =4k taurine,
alanine, tyrosine, lysine®]$ o™, $H9-o|A o] =2
Z2 isoleucine, leucine©] FTtH(p<0.05). 183 7P B
o) e Ahe taurine O 2 E-F U 397} ZHZF 266.077
2 193.811 ppmolem, 1 th3o] alaninelZ Z+zt
200.118 B! 155.522 ppm, glutamic acid”} Z}2; 79.900 2
79.635 ppmeo|Ath. frejopu|imqke Tl Faf g0
ol A= =d(Nowak A2} Piotrowska M 2012), &
ol webA b2 & ghs YEeRATh @8k serine,
alanine, threonine, proline, glycine, A% aspartic acid,
#0k2  leucine, isoleucine, methionine, phenylalanine,
lysine, valine, histidine, arginine, 71&58H2 glutamic acid
2 4#A JAhKim SI 5 2011, Lee SW 5 2011). 4%
o] Bt feotr|gl AYE, o, {714k A4t Fo] 9
X2, Fre frelohneql, A4l A2 dE

%
o
o

Al et e] 2] A 30 Al 55 (2014)

Table 6. Free amino acid content of Korean native black cattle
and Hanwoo (ppm)

Items Native black cattle Hanwoo
Phosphoserine 40.269+15.06" 26.602+10.23
Taurine 266.077+9.13" 193.811+11.96
Aspartic acid 2.935+0.66 3.293+0.26
Threonine 14.163+3.76 20.110+4.12
Serine 9.074+1.65 12.457+3.86
Glutamic acid 79.900+6.45 79.635+7.88
Proline 10.12343.12 17.511+5.76
Glycine 17.466+4.53 18.391+6.11
Alanine 200.118+25.74" 155.522+20.62
Valine 19.711+3.66 23.596+5.81
Isoleucine 6.477+1.29 17.279+4.76°
Leucine 8.994:0.16 28.567+1.19°
Tyrosine 22.466+4.56° 12.554+6.01
Phenylalanine 9.890+2.14 14.371£5.76
Lysine 13.894+3.19° 7.483+0.99
1-M-Histidine 20.945+5.62 19.751+3.87
Histidine 10.199::0.96 10.860+0.81

Total 752.698+15.93 661.795+18.19

YMean+SD.

2)Signiﬁcant difference (p<0.05) between native black cattle and
Hanwoo.

=, IMP 59| &3HEo] 7tde) ofsle] & F tHCambero
MI 5 1992). o]¢} o] A&9] 7|a4dL o 714 &4

So] B 2 gste] VbR & ATe] Avtol
Jstel B9k @uTt felolrliite] Fago] Fom
2 B9 9t Fuv} o 58 Ao aus, B
SEAS 1ElW O AT AgEolol @ Zlow
Az

O - —*—O
S-9} ko] At 2A4-S A3 AAE Table 79
Ve 23R ", Ksaturated fatty acid): B-3Z3}X] w4
(unsaturated fatty acid)®] Y& 59 41.099:58.901, g+
9 44.170:55.8300.2 oMol Folr}l Qo) Fge
ExsiA o] A w4TE S04 o E2 FES

YUERA A HF4RS palmitoleic acid, oleic acid, y-linolenic

Lo

acid, eicosenoic acid, docosadienoic acid®]1 o™, dF-$-oj
A o =& AL stearic acid, linoleic acid, linolenic acid,
tricosanoic acid®] X THp<0.05). 7Fg 2o i3 E3H4
AR palmitic acid® 59 9 97} 22 25918% 2
25.417%°]1 2, 71 t}3-9] stearic acidZ Z+2} 10.631%
14.266%°1 0tk EXSA YL T 7P Bol drE A

flo %2



Table 7, Fatty acid composition native black cattle and Hanwoo

(%)

Items Native black Hanwoo

cattle

Myristic acid (Cis.) 3.167+0.108"  3.051£0.250
Myristoleic acid (Ci4.1) 1.110+0.147  1.096+0.022
Pentadecenoic acid (Cis.o) 0.259+£0.015  0.296+0.003
cis-10 Pentadecenoic acid (Cis.;)  0.079+£0.073  0.012+0.001
Palmitic acid (Cie) 25918+1.335  25.417+0.117
Palmitoleic acid (Cie:1) 5.292+0.1027  3.928+0.058
Magaric acid (Ci7.) 0.550+£0.002  0.632+0.087
Magaroleic acid (Ci7.1) 0.663+£0.056  0.629+0.075
Stearic acid (Cis:) 10.631+0.181  14.266+0.180"
Oleic acid (Cis.1) 48.815+0.912° 46.615+0.819
Linoleic acid (Cisganoc) 2271£0.016  2.994+0.037
r-Linolenic acid (Cis:3n6.9.12¢) 0.094+0.001"  0.038+0.001
Linolenic acid (Cigsno,12.15¢) 0.065£0.008  0.082+0.007
Arachidic acid (Cao.0) 0.514+0.003  0.424+0.091
Eicosenoic acid (Cao.1) 0.042+0.001°  0.019:£0.005
Eicosadienoic acid (Ca:) 0.159+0.010  0.166+0.008
Eicosatrienoic acid (Cx:3) 0.212+0.052  0.227+0.023
Behenic acid (Cx.) 0.022+0.001 -
Docosadienoic acid (Cz2:2) 0.099+0.007"  0.024+0.002
Tricosanoic acid (Cas.) 0.038+0.001  0.084+0.008"
SFA? 41.099+5.982  44.170+4.958
USFAY 58.901+6.078  55.83047.559
YMean+SD.

2)Sig,niﬁcant difference (p<0.05) between native black cattle and

Hanwoo.
Saturated fatty acid
“Unsaturated fatty acid

oleic acidZ 552} 97} Z+2; 48.815% H 46.615%°]
Qom, I tS°] palmitoleic acidZ 242+ 5292% 2
3.928%°]1Att. 52 AWk
= FugAd #AASHRule DC 5 1995, Moon YH
% Abzzdol et

2012), =&, AY

7 Azl B

2L FFA 7R 2ol

A A 249 Aol gl

(Cho SH 5

AA| ”]'(Chu GM %

IC 5 2007), ¥ %?011/\15 Y

oA AR S
o7 Hol &
a1 stearic acide= AW

s 2005). Oleic acid& ?U]

Ao g :LOJ]/\}JLOH ofste] 1 ghEFol
5 2003, Kook K<} Kim KH 2003, Jung
3 ARR FYS AL
$-9] oleic acid o] F¢HRT =2 A
o kA zol7t Ao
Z73}H(Wood TD
o] Astetta I A

AT

o=

2004), Tl EOH W5EA

=
=
5

E__L_H al
2207 A%
7= ®arvt

PAIZT. 1

=

ohq_

32 of

oHat A 59 2 5ho-o] 2uak 24 W op R ujw 561

o(Westering DBQ]- Hedrick HB 1979) &%+ ?’l’—?—ﬁ_lﬂ-
oleic acid7} B1l, stearic acid’} Ao 7|EA0] ¢4
o= %EPF—]‘}}U}. T3S palmitoleic acide= 3 afﬂiEﬂ
E IS B0 IXESFS W%}uﬂ A7s, yjrzéc’ﬂ
Wy ol a37F i Maedler K 5 2001, Salas I &
2007, Jeon SW2} Choi SC 2014). Eq-?/]-/ﬂ Z9E :rL/H OI-

I e AAbe] FHe-ohe AP Eo] FFe mE 5ol
/‘éol Ae AR ARHT

ool AieA Z9= ARG 2AW, FHUIE,
HIER By, frejotreit §Fo] How, Exsx
oA palmitoleic acid & oleic acid o] =olA 4
A A7 o B ofleg; EEAE F9ET &
g Ao oFEA. mEts B Ao A suisk
5 o] &3t 1FA] F4HE A4kl 7HeE ASE 3
e, AAY A3E st BeEHS 23S 0|3
2 BEAEE dAFEHo S5 tig AAEJ] A7
3] o]Fojxjof AT

g

e Jlol- 4> o I

- 2
zehid, 28k, 9% 2 2okl e 5
& Aolo] frolgt dolr} QAT =AY FF
5970 @9RT ol BTk @SR F5of
gol #i8 F1de 9, YES, Tadon, & $/12
2 5 2 397} 7247 4,052.34 2 3,214.44 ppmg
2 397} o Q) HIER B 397} R =
o, Bye 599k 3¢ Abolell Foldk ztel7} gl ?W
oAt FEke B ° FheUt A7 1235% 2 12.58%E
froldk apol7h QUATE FrElopriedt FE2 59 9’y
7} Z¥2) 752,698 2 661.795 ppmO-E E-97} SR} H-2
SHAl EUth 59+ ol BISke] stearic ac1d (10.631%),
linoleic acid (2.271%), linolenic acid (0.065%) 2 tricosanoic
acid (0.038%)7} S HFA, palmitoleic acid (5.292%),
oleic acid (48.815%), y-linolenic acid (0.094%), eicosenoic
acid (0.042%) 2 docosadienoic acid (0.099%)7} =3ttt
1831 5-9441.099:58.901)9} $H9-(44.170:55.830)2] 3}
AR EZ ALY BlE2 /23 Zpol7} fISiTh
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