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Study of the characteristics of the longissimus dorsi muscle in different beef cattle populations
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Abstract: To evaluate the quality characteristics of Pingliang Red cattle, six Pingliang Red cattle, six hybrid Wagyu cattle,
and six Simmental cattle with similar ages, body weights, and body constitutions, and the same level of feeding and
management, were selected for this study. After slaughter, samples of the longissimus dorsi muscle were taken for the
analysis of meat quality, nutrient composition, and amino acid and fatty acid composition. The results showed that the ether
extract content of longissimus dorsi muscles was significantly higher in Pingliang Red cattle and hybrid Wagyu cattle than

Simmental cattle (P < 0.05). The water loss rate and cooked meat rate were significantly higher for the hybrid Wagyu cattle
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muscle than the Simmental cattle muscle (P < 0.05). The shear force was significantly lower for hybrid Wagyu cattle muscle
than Simmental cattle muscle (P < 0.05). The essential/total amino acids (40.15%) and essential/non-essential amino acids
(67.04%) proportions were highest in the longissimus dorsi muscle of Pingliang Red cattle. In particular, the flavor amino
acids, such as alanine, proline, and lysine, and heterobright amino acids were at significantly higher concentrations in
Pingliang Red cattle than hybrid Wagyu cattle and Simmental cattle (P < 0.05). The monounsaturated fatty acid content and
polyunsaturated/saturated fatty acids ratio (0.15) were lower in Pingliang Red cattle than hybrid Wagyu cattle. However, the
n6/n3 polyunsaturated fatty acid ratio (4.71) was closer to the recommended value range in Pingliang Red cattle than hybrid
Wagyu cattle and Simmental cattle. Based on the characteristics of marbling, fat content, and fatty acid and amino acid

composition of the longissimus dorsi muscle, the meat quality of Pingliang Red cattle, especially the amino acid composition

advantage, gives it good taste and flavor, indicating the potential of these cattle for producing high-end beef.

Keywords: beef cattle; longissimus dorsi; meat quality; fatty acids; amino acids; Pingliang Red cattle; Simmental cattle
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Table 1 Composition and nutrient levels of basal diets (dry matter basis)

PRER B Weight stage/kg

TH
Item 150~249  250~349  350~449 450~ £~ Slaughter
J5 8} Ingredient
FRIRJE i EK Steam-flaked corn/% 18.00 21.84 40.00 61.00
FRIRIE A /N3 Steam-flaked wheat/% 5.67 4.00 5.59 2.00
FIRJEF KF Steam-flaked barley/% 6.00 4.00 3.61 2.00
&5 )E A 5. Steam-flaked black beans/% 4.00 4.77 8.00 472
FKIEZEH Corn germ meal/% 6.00 4.82 2.00 6.00
KT K H a5 ) Dried distillers grains with solubles /% 13.06 16.00 3.19 3.00
BN NaHCO3/% 0.50 0.67 0.74 0.94
1k NaCl/% 0.50 0.67 0.74 0.94
Fi%7 Limestone/% 0.50 0.90 0.63 0.50
ik} Premix/% 1.00 133 134 1.90
T KHE I Corn stalk silage/% 44.75 41.00 34.00 17.00
A1t Tatal 100.00 100.00 100.00 100.00
£ F:7K F Nutrient level”
#1 2 Af Crude protein, CP/% 14.00 12.60 11.30 10.09
SATYH AL FE ) Total digestible nutrients, TDN/% 76.13 75.15 73.99 77.87
Y4515 B Net energy for maintenance, Nem/(MJ-kg ") 4.53 6.29 775 8.58
1# 7 /4 A% Net energy for gain, Neg/(MJ-kg ') 3.70 4.70 5.13 5.88
5 Calcium, Ca/% 0.53 0.40 0.36 0.27
f#% Phosphorus, P/% 0.30 0.39 0.31 0.29
HRPEPE VR £F 4E Neutral detergent fiber, NDF/% 31.21 29.31 22.63 15.87
B eV £F 4 Acid detergent fiber, ADF/% 17.96 16.02 12.90 7.87

AT WEE &4 VA900IU, VD 150U, VE251U, Cul0mg, Fe80mg, Mn20mg, Zn40mg, I1.0mg, Se0.60 mg. 2)4EfHiFfE

B F 5 REIE TNRC (2003)HEATTHEL, HARNSEME.

1) Each kilogram of premix contained: VA 900 IU, VD 150 IU, VE 25 IU, Cu 10 mg, Fe 80 mg, Mn 20 mg, Zn 40 mg, I 1.0 mg, Se 0.60 mg. 2) Nem and

Neg were calculated according to the National Research Council guidelines (NRC, 2003), while the others were measured values.

FIR, FREACIE Xy, ZEEIR = (X — X)X, x 100% Y,

KRS VIEL 10 g 7245 AR, FREICAE Q)
£ 0~4 C % A EE (B % 2 U B [ 52 00) 24 h,
B, FREEACAE Q,, KSR =(01— 0.)/0, * 100%,
1.2.2 EFRYIFE I E

T 5t (dry matter, DM) &% & : £ L 5 g /£ 4 #
AR B HH0ME Z), MR ER T E T 105 °C
HA PR T EEE, RGFRETHRBETANES
I, PRECE Z,o TSR =2,/2Z, x 100%.

FHABIT (ether extract, EE) ¥ &: 1 GB/T 5009.6—

20034 Fx i R A 9 £ 0 Dokl et

# 2 A i (crude protein, CP) & #& : & i GB/T
5009.5— 20104 £x it 71 28 {41 5T 90 52 Yk s

7K 4 (Ash) & & : 2 6 GB/T 9695.18— 2008
(P 5 PRI B 40 s D ske ) s 1
1.2.3 AR &

F RIGOL-L3000 = 2% % AH 2 1% 4% 2 1 GB/T
5009.124— 2016 £ it v & FE 2 i I 52 Dl e ).
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F Bia S M3 GC-2010 plus 218 GB/T 22223 —

http://cykx.1zu.edu.cn



KR~

53 3

S ANFEI AR R RS T B LA TR AIE 789

2008 £ it A S BB I VR A R L AN TR AN D R AN
i 7 1 kel e,
1.3 FIEEBSZIT 9

K F Excel 2010 &b #3058 #4f% , K A SPSS 25.0
A B R R T 2 40 BT (one-way ANOVA) £ il
i) = BV, 25 B0, B Duncan [KyEIEAT
ZHWK, P<0.05 KR EFEE. XA SPSS 25.0
AF P ) IRSTRE A TR S, 53 B HEBR A 2 %5 A £
pH AR AL M 2 R B E M, P<0.05 NE
FRRE, BAGHEE L.

2 HRE55M
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IR, XM AR, 23t 24 h HERR 422
5, HAREIERE L. afMb) BE LA (P<0.05),
pH & 3 [k (P < 0.05), K¥E AL 5 A LTtE
PHZEFIFAEE (P>0.05).
22 AlAEFRS S
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Table 2 Analysis of meat quality indicators of longissimus dorsi muscle

fatn AR P TR IR P
Item Hybrid Wagyu cattle Pingliang Red cattle ~ Simmental cattle
7K Z Water loss rate/% 6.90 £ 1.19a 5.29+1.39b 4.69+1.67b <0.001
HPIZ Cooked meat rate/% 7422 +£2.22a 65.35+£2.64b 62.15 +2.45b <0.001
FRE IR Cooking loss/% 12.81 £ 1.67c 17.80+£2.17b 19.96 + 1.38a <0.001
7K 45K Drip loss/% 4.81+1.39 529+ 1.25a 2.08 +0.79b <0.001
FEP Brightness (L 45 min) 30.39 +2.20a 27.44 +2.56b 26.66 % 1.26¢ 0.010
£ Redness (a 45 pin) 11.07 +2.38 10.18 + 1.21 9.76 £ 1.21 0.420
o HHE Yellowness (b 43 min) 8.03 + 1.72ab 7.37+0.47b 9.20 £ 1.41a 0.060
Flesh-colored S Brightness (L 1, 3337 £2.02% 33.12 4 2.02% 31.27 +2.62% 0.310
2 Redness (a 51, 13.17 £ 1.18a* 13.67 + 1.25a* 10.15+ 1.16b <0.001
I Yellowness (b 541 10.55 + 1.38* 10.47 + 1.20* 10.38 + 1.07* 0.970
45 min 6.12+0.17* 6.21 +0.06* 6.30 +0.18* 0.150
ot 24h 546+ 1.11 5.56 +0.08 5.60+0.13 0.150
KELL ST 45 min 3.00 + 0.63a 2.67+0.51a 1.67 £0.51b <0.001
Marbling score 24h 3.80 +0.75a 3.33+0.81a 2.33+0.92b 0.002
5i4J) 77 Tenderness/N 47.62 +2.63¢ 57.46 + 7.65b 83.35+ 8.86a 0.007

FATARRNG FRER RN ZE 7 B ZEP < 0.05), *Ragid24 hHERABE 45 5 545 minZs B2 F B EP < 0.05). FEF.
Different lowercase letters within the same row indicate significant differences among different groups at the 0.05 level, and * represents a significant

difference between the 45 min result and the result after 24 h of acid drainage treatment at the 0.05 level. This is applicable for the following tables as well.
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Table 3 Analysis of meat nutritional components of longissimus dorsi muscle
fabr Sk BRI S TR R P
Item Hybrid Wagyu cattle Pingliang Red cattle Simmental cattle
T#IFR Dry matter/% 41.05+3.07a 35.85+5.31b 25.71 +0.43¢ 0.000
FABRG Crude fat/% 20.79 £4.27a 18.55 £ 5.46a 1.83 +0.36b 0.000
FHIK 5 Ash/% 0.91+0.13b 0.93 + 0.05b 1.13 +0.05a 0.001
¥ M Crude protein/% 17.39+£2.31b 18.62 £2.05b 2133+ 1.54a 0.010
F4 ERKISEREARSHT
Table 4 Analysis of Amino acid content of longissimus dorsi
fabr AR R RN P Fo T3 R A P
Parameter Amino acid Hybrid wagyu cattle  Pingliang red cattle =~ Simmental cattle
#E 8 Valine (Val) 9.10 + 0.60b 11.80 £ 0.90a 10.10+0.50b  0.007
% B2 Methionine (Met) 0.30 = 0.10b 1.20 £ 0.50a 0.40 +0.10b 0.020
%8R Threonine (Thr) 9.80 + 0.50b 12.40 + 0.80a 11.50+0.30a  0.004
DRI (EAA)
Essential amino SRR Isoleucine (Ile) 9.10 = 0.60c 12.00 £ 0.80a 10.50 + 0.40b 0.003
acid / (mg-g ) N
5% 21 Leucine (Leu) 15.40 £ 0.80c 21.40 £ 1.30a 1820+120b  0.002
& 2 Phenylalanine (Phe) 7.60 = 0.40¢ 10.80 £ 0.70a 8.70 £ 0.40b 0.001
HE R Lysine (Lys) 16.40 + 0.80c 21.40 + 0.50a 18.30£0.40b  0.000
KAZIR Asparagine (Asp) 23.60 + 0.30 22.60 + 1.80 23.10+1.70 0.695
AE 8 Glutamic acid (Glu) 34.40 + 1.40b 34.90 + 0.80b 38.40+120a  0.011
2232 Serine (Ser) 8.90 £ 0.30b 10.50 £ 0.90a 10.40 £ 0.30a 0.024
HE R Glycine (Gly) 7.30 + 0.40b 10.50 + 1.30a 0.09+1.00ab  0.017
A T EIEME (NEAA) 4R Histidine (His) 6.60 + 0.40b 7.80 £ 0.70a 0.08 £ 0.40a 0.032
Nonessential amino
acid/ (mg'g ) K5 &R Argnine (Arg) 12.60 + 0.50b 15.80 £ 0.50a 1530£0.80a  0.001
FBEZ R Cysteine (Cys) 0.10 £ 0.00 0.10£0.10 0.10 £ 0.00 0.422
FEM Alanine (Ala) 11.50 + 0.50¢ 14.10 + 0.40a 13.10£0.30b  0.001
JHi %R Proline (Pro) 6.90 £ 0.20b 10.20 + 1.30a 8.80+1.30ab  0.025
fi% % & Tyrosine (Tyr) 6.40 + 0.40c 9.10+0.70a 7.60 + 0.30b 0.002
SR Total amino acids (TAA) 186.20 % 7.90c 226.40 £ 7.10a 211.50£3.40b  0.001
k0 FHH AL NEAA 118.40 + 4.30b 135.60 + 3.70a 133.80+2.10a  0.002
W EIERE EAA 67.80 + 3.70c 90.90 + 4.40a 77.70£2.20b  0.001
R Z IER Delicious amino acids (DAA) 86.00 + 3.00b 94.10 £+ 0.90a 94.20 £ 1.60a 0.004
PR Z LR Sweet amino acids (SAA) 60.70 + 2.80b 79.00 + 5.20a 7120+3.50a  0.004
EAA/TAA/% 36.41 40.15 36.74 -
DAA/TAA/% 46.19 41.56 44.54 -
SAA/TAA/% 32.60 34.89 33.66 -
EAA/NEAA/% 57.26 67.04 58.07 -
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BT RS (P <0.05)0 LA Aph |13 R4
I 22 % R (Ser)s H % R (His). ¥ & R (Arg) &
NEAA &8 B Em TR MA4 (P<0.05). P
21 7FZH 1) EAA/TAA (40.15%). SAA/TAA (34.89%) F1l
EAA/NEAA (67.04%) 35 i T 2 22 F A= 2 AV [ ] 35 7R
A4, 1 H: DAA/TAA (41.56%) 1% -
2.4 BERABRZARK 5 4R
2.4.1 AT R S & i

TETS e A UL AR LA 21 13 Fh v A0 i g R,
T3 HL AR DT R 5 i, A B AT R T R 8 Bl (R 5).
TEAF BRI I R B VA 1138 R 441 LR (C15:0)
A =R (C23:0) & B W& & TR 4H
(P <0.05), 1M —+— K& (C21:0) [ & & 1IEUFAH < .
EmBBmAME R, IS RFHANEER
(C14:0) FIAE A= B2 (C20:0) 1 7 & & 3% i T A+ A 4
H (P <0.05), 3 4 a]MEEHE IR (C16:0) & & % =7 B
# (P<0.05), 0135 /R4 H s
242 AR TR & & o b

10 A K AU R I 17 AN AR R,
WA I ER 9 Bl Z2 A MFNAR TR 8 B (3% 6).
FE B AN VR I 07 R v, 2% S8 MR AE B ) G O TR
(Cl4:1). Jz & B (C18:1n9t). M -11-— + 5% 4% &
(C20:1)s Wi 3% F BR I fiE (C22:1n9). f# £ R (C24:1)

TEREEERTFEAOFMAETBREH P<
0.05), 3 2 [8] [ B -10--1 T 8% I BR (C15:1) [ & & 22
St 3 (P <0.05). 162 AMAIE TR b, 4428 fil4e
HaMARIIRM & &Y EE & TP a Mg
IR (P < 0.05), L5 VR (C18:2n6¢), ii-11, 14-
TR & IR (C20:2) ME-13, 16- 1 Bk 0 R
(C22:2) il —+ —BR /N 1% 2 (Docosahexaenoic Acid,
DHA) (C22:6n3), 3 41 [a] (1) o~V #k % (C18:3n3) [ &%
R E (P<0.05).
243 RN EE5

RN AR & &0 K, R fA44H
Z AN AR R - B AT RN i R A ne 2 AN
JEI R ) & B 8 %/ T Pl A A (138 R - 4
(P <0.05) (£ 7)o 3 21 n3 2 AW AR I B2 AL A 1L
AR )& A B E %R (P<0.05), Hoazzfi
A gl B i, VT B R A A B, T R RN AR B R AN
n6 Z AR IR /M3 2 AM AT (n6/n3) 1)
U AR IR o

3 g
31 FRIAS &M GRS HHRRSESR
MAHHE

P 2 PP U A PR 5 AR A, 32 R

x5 BRKAIGMEHEBRIESH

Table 5 Analysis of unsaturated fatty acid content of longissimus dorsi

mg-g
HRHTIR AR R SE TR P
Fatty acid Hybrid wagyu cattle Pingliang red cattle Simmental cattle
TH C4:0 1.40 £ 0.10 1.50+0.10 1.50+0.10 0.714
4% C10:0 0.40 £ 0.00 0.40 + 0.00 0.30 = 0.00 0.230
HHERE C12:0 0.50 + 0.00 0.50 + 0.00 0.40 + 0.00 0.156
+ =% C13:0 0.50 + 0.00 0.50 + 0.00 0.50 + 0.00 0.711
IS5 IR C14:0 25.30 + 1.00b 27.60 + 0.90b 30.60 + 1.10a 0.010
+ Tk C15:0 2.70+0.10b 3.50+0.30b 5.70 + 0.60a <0.001
AR C16:0 226.00 £ 2.00c 240.10 £ 3.10b 275.70 + 4.30a <0.001
+-L5EEE C17:0 7.30 + 0.30b 9.20 +0.70a 7.80 + 0.40b 0.034
fifl 5 /2 C18:0 187.20 + 3.00 183.80+7.10 186.30 + 3.50 0.883
TEAERR C20:0 0.60 = 0.10b 0.90 + 0.10a 1.20 +0.10a 0.020
Z kg C21:0 4.40 + 0.40a 3.80 £ 0.40a 2.90 + 0.20b 0.021
L #7R C22:0 0.30 = 0.00 0.30 +0.00 0.40 = 0.00 0.442
Z =Rk C23:0 1.50+0.10¢ 2.50 +0.30b 420+ 0.40a <0.001
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Table 6 Analysis of saturated satiety fatty acid content of longissimus dorsi
mg-g '
M FAZ AN ERRCCE TR p
Fatty acid Hybrid wagyu cattle Pingliang red cattle Simmental cattle
W E IR Cl4:1 5.40 + 0.30a 3.60+0.10b 3.40+0.10b 0.005
Jii-10-+ LR C15:1 4.50 +£0.20a 3.20+0.30b 2.00+0.10¢ <0.001
KRR TR Cl6:1 27.40 +1.20 24.40 +0.90 25.50 + 1.40 0.246
JIfi-10----E MR C17:1 7.20+0.10a 6.70 £ 0.10a 4.90 +0.10b <0.001
S 2R C18:1n9t 20.20 + 1.40a 15.80+ 1.10b 14.30 + 0.90b 0.009
JmEZ C18:1n9¢ 371.40 + 1.10 372.70 +1.20 369.50 + 1.20 0.167
JIfi-11-— B ER C20:1 330+ 0.40a 2.00 + 0.20b 1.30+0.10b 0.001
I BR e C22:1n9 0.40 + 0.00a 0.20 = 0.00b 0.20 + 0.00b <0.001
PR C24:1 4.00 £ 0.30a 2.00 = 0.20b 1.50 + 0.00b <0.001
SR C18:2n6t 3.20 £0.20a 3.10+0.30a 2.40 = 0.00b <0.001
MEiHER C18:2n6¢ 66.50 = 1.30a 50.20 = 0.80b 50.10 + 0.80b <0.001
y-JEFk R C18:3n6 1.40 + 0.00 1.30 £ 0.00 1.30 = 0.00 0.078
o-EBRER C18:3n3 13.70 + 0.00a 9.10 + 0.20b 6.70 + 0.20¢ 0.003
JIfi-11, 14- =18 — )& C20:2 0.60 + 0.00a 0.03 £ 0.00b 0.30 £ 0.00b 0.002
-8, 11, 14-—-Fxk =M C20:3n6 5.20+0.10a 4.10 £ 0.20b 3.30+0.00c <0.001
Ji-13, 16-=+ =k —HilR C22:2 0.60 + 0.00a 0.30 = 0.00b 0.20 = 0.00b <0.001
DHA C22:6n3 6.00 + 0.20a 3.60 + 0.10b 3.40 = 0.00b <0.001
%7 ERKIBERRSESH
Table 7 Analysis of total fatty acid content of longissimus dorsi
mg-g
JiE Wi R FeATINLE RS vE I 1IE R4
Fatty acid Hybrid wagyu cattle Pingliang red cattle Simmental cattle
MIFNJIE MR Saturated fatty acid (SFA) 457.90 + 3.70c 480.10£6.70b  517.50+2.50a <0.001
ANBANAE L Unsaturated fatty acid (UFA) 540.80 + 1.90a 501.20+£2.00b  480.90+2.00c < 0.001
Z AEAEHI R Polyunsaturated fatty acids (PUFA) 97.20 + 1.30a 71.70 + 0.80b 67.90£0.90b <0.001
B ANNE TR Monounsaturated fatty acids (MUFA) 443.60 + 0.90a 42950+ 1.50b  422.10+2.60b <0.001
BN IR D7 R/ MO AR TR (MUFA/SFA) 0.97 +0.03a 0.90 £ 0.01b 0.82+£0.0l1c  <0.001
Z A TR/ AN IR TR (PUFA/SFA) 0.21 £ 0.00a 0.15 £ 0.00b 0.13£0.00c  <0.001
n3Z AMEFIEITEL (n3-PUFA) 19.70 + 0.50a 12.50 + 0.20b 10.30 £0.20c < 0.001
n6Z AUFIR TR (n6-PUFA) 76.40 £ 1.40a 58.70 £ 0.80b 57.10+£0.90b < 0.001
n6 2% AMAFIIE T ER/n3 2 AMEF ISR (n6-PUFA/n3-PUFA) 3.90 +0.15¢ 471 +0.10b 554+0.18a <0.001

KILAT AL SO 5 LA g 10 TE AR 55, 8047 3 %2
P T I ILET e R 40 VAR 4 2% B 25 (e, 5%
o TG 7 2 B T DA AR 4 P i R Y, AR g op P
IR 40 45 R R A8 A A4 B 1 C18:2n6¢. C18:1n9c¢.

Ty A DL R R ] B Y. & 24 h HERR
R ARG PR I S PAN A OV R R A i
B IR A, R B v v 2 A R R AR R AR IR R OK
PR GBI e 7L K s,
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C18:1n9t 7 & 1] g /23X W Fh 4= ALK A B 4 (1) R B A
L4 LT b R (3790 7)) B R pH
FERRT AR IR S &, T x4 g5 G
FUTLAE B T A o 12 0 P B, 5 LAY ) e
ZtHEAE DR VIR O, AT e T 3 R 4R
PH 45 min 1 PH 24, 3 /81 T 1 05 21 4= 2H 0 58 A 4
A, 0B 2L A R e AS A B SE 5 24 h N LA
iR T2 o 2 T vy o B ) 0 A V0 R IRE 1) B T UK
Yo%, SULP pH & A5, T4 118 R AR AL BT U0
5% 51, X5 pH AR A AR — 25, Uk B UL PR 5 % A e
VARLiRTS- ARk A B ARa Y )-UR I AN
RMAR, REAELVF 078 3 MR & T JE
oK, HE SR Mg —E Z|, BT
iR S Wi N = e = =T oA I B LS
AN T T R4, X 5T O E A TS
PR — 2, Ul B AN AR TS DT DR R 0 H Ak, BE
SE AR v g 2 AR A R A
32 TRASSEMGEXES)NEEBRERR
a2 HHE

WA R E R RS & & EEE S & E R
i 0, R TR R R R A VRN B U SRR E
TG R, A [E R R 45 21 (Food and Agriculture
Organization of the United Nations, FAO) Al {H 5 T 4=
2H 21 (World Health Organization, WHO) #£¥% N 2K &)
THEEAE 1 EAA/TAA Ky 40%, EAA/NEAA #5d 60% ™Y,
N S ARG S B = 8 N[N DA~ - 3 R S =)
iR (EAA/TAA) F 0 75 & 2% IR /AF & 7% & 2L IR
(EAA/NEAA) {8 4 51 4 40.15% F1 67.04%, T H6 H 21
FERKINF R DTERAERS EMN SR
29.59%. A 6 7 E LR 5 M R IR 1 42.86% . Bl
PN BT T S 1 N S B e e o 7
M7 2 wm A TR, EERREAFE &K
', EAA/TAA I EAA/NEAA 7 5l T 39.05%~
39.65% Fl 64.08%~ 65.86% ", 7% BF 5%t 1) 4% 22 N
A FNPE T3 R 4 EAA/TAA A1 EAA/NEAA 18 %1%
T XK. HEEA W, P a4 s s KL R
EAA/TAA Fil EAA/NEAA 8 5 - 24 11 B 78 AR 8 1)
HoAh 2R BEAR, 5 FAO/WHO H#E 75 ) FE AR & 3 R A1 5%
FEAR—F,

WIRZE R T 2R AEIR. HER. =&
TR B-TN R TR Il 2 R AN 5 2 IR 5 & R A& IR 1 0 77

AR, 0 S X Se S R IR & =4 =, W TR A AL A
IR i B A8 R AN R AR RN AL B B R R
SEMY, RERE RIS B LR E AR
B IR E R A E AR bR, XA R A R RS SR
A EEEmS, Pua s KL SAA TR
HIR HER . BRI L& DAA F )RR RS
IR E ST ARG 1R 4, H SAA FIDAA
SEHEFESTRTME, ML ELE &2,
J7 AR I R E SE R (DAA) FIFH R & 2 R (SAA)
B AT 51.8~54.7 1 46.6~49.0 mg-g ' Y.
FH UG AT O, P A A T e K UL R K ) SAA R
DAA R, fRIE T H P 5T B A R XER AT g, o
A2 v A A BEE T AR

33 TEIA4mF (F3ZEE) B RS BT ER 28 Bk &
BEFE

JUL A v i 7 1822 P 2EL RN 5 8 T A ot XU D T B
WA, 5 M e ) A 52, SFA g
KEEEEASSEEREATELA TS E, A
T 23 5 R 0 LB 995 0 2 st fR 2 ok s £ 3 99 1)
JUETO, oo P L RE R (C14:0) FIEEHE R (C16:0)
S5 S SR A R TR O A g b SE R A 4
1) SFA 7 & (48.01%) /1 T 4% 5 1 4 (45.79%) F1 7
ITE IR 4 (51.75%) 2 18], B2 7 11 35 /R 4R 0 47, {8
AU AT o [ Py A it 5 4= 5 RP ) SFA & &
H7E 40% LA_b, HIMET 50%" .

AH LR R W R 1T &, MUFA St A i BE
fil, AH G UK P 5 32 A AL PR ) RS, R AR R AR
(P R, TR AR YL R
(C18:1n9c) 7 P& AR i 7 AEL [3] e o 12 33k g s 182 PR AL 1)
T, SEt4r 2 ) MUFA 3 8 (42.95%) 16T 24
LR (44.36%), W& = T V0 1185 R4 (42.21%), (HF
MR (C18:1n9¢) & & (37.27%) =1 T 4% %2 Al 4
(37.14%) F1 4 |1 35 IR 25 (36.95%), Ft LA M R 19 £f1
JERE, P B AR . 24
ot R g 19 1R 5 e AN T T IR B HEAE (P/S) BA S n6 2 A
el AN i R 5 n3 22 AN RN i R 1Y) LEAE (n6/n3) A2
A S SR M E Y, P/S B AT
REWFE MBI — AN 5%, —H2EH )N P/S H K
Y, LR R PISMELZE 0.10~0.22 . ASHF
FoH, PO LL A ZAS R AR TR T TS SR A 1) P/S B4
A28 0.15. 0.215 0.13, “FIE 404+ 1 P/S {H B AR T 4%
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