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Abstract : The purpose of this study was to evaluate the effect on lowering blood LDL-C in
an adult human, by taking n—-6/n-3 balanced Hanwoo beef and reducing n-6/n-3 in loin of
Hanwoo beef. The randomized complete block design was used to conduct an experiment with a
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total of 20 castrated Hanwoo cattles, which were divided into two groups. Each group had 10
cattles, and the control group consisted of absence of linseed, while n—3 treatment group (n-3
group) had linseed. The results showed that n—6/n-3 in loin and blood was decreased to under
4:1 in n-3 group, while oleic acid as an monounsaturated fatty acid was increased by 52.79%
compared to the control group. In above 70% of the clinical subjects who ate the balanced
Hanwoo beef, the blood triglyceride, total cholesterol, and LDL-C were decreased by 25.35, 5.22,
and 17.59%. However, in the subjects who ate the imported beef, and not the common Hanwoo

beef, the same parameters were increased by 9.05, 8.21, and 21.70%, respectively. When the
balanced Hanwoo beef were eaten, HDL-C were increased by 6.07% but the imported beef and
common Hanwoo beef had those values decreased by 14.46 and 11.46%, respectively. The blood
glucose was decreased by 6.42 and 11.82% in the subjects who ate balanced Hanwoo beef and
common Hanwoo beef, respectively but the subjects who ate the imported beef had an increase by

15.19%.

Keywords: Hanwoo beet, fatty acid, clinical trial, LDL-C
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Table 1. The Formula and Nutrient Composition of Experimental diets"

(% of diets)

. Expt. I Expt. I

Ingredients n-3 diet n-3 diet

Corn grain 21.05 21.05

Wheat grain 15.00 12.05

Molasses 3.50 4.00

Tapioca 10.83 9.83

Wheat meal 2.00 3.00

Wheat bran 3.00 3.00

Soy bran 1.80 2.30

Soybean meal 2.30 1.80

Palm oil meal 20.00 20.00

Distiller's Dried Grains Solubles 5.00 5.00

Cotton seed bran 4.70 4.70

Lupine seed 3.00 3.00

Linseed 5.00 7.40

Salt 0.50 0.50

Limestone 1.42 1.42

Carbonite 0.50 0.50

Vit.Min—mix (commercial) 0.45 0.45

Total 100 100

Chemical composition

Crude protein, % 12.39 12.61

EE, % 5.07 5.90

Crude fiber, % 9.01 8.93

NDF, % 26.21 25.72

ADF, % 15.17 14.81

Crude ash, % 5.91 5.97

NFE, % 56.11 54.68

Ca, % 0.76 0.75

P, % 0.35 0.36

TDN, % 73.08 73.87

ME, kcal/kg
acid(19:008 Ak8stct. SP™-2560 Capillary 2.4, UMM
GC Column(Lx LD. 100mx0.25mm, df 0.20 921217 (m]=4h), R (gutete) o
um Omegawax 320 capillary column. Sigma. n-6/n-3 #JF¢0n-3 AT SH AT o
USAE AMgelglent Al £EE 8B B AR FAE A W skl A9 20
15002 ZeTel Sl 1 ohgel B 2T WE ASwold 12 gEabHld @ 42
4 gold 150-190C2 L2 eflow HF & ZAsAn A9R Aolold FA 52
255 190C2 nAstolrt. &S Carrier gas dl2HE el SgHolrt & Aol Hole 8%
24 Agsigon 29 40 mL S50 245 & AT 129¢ AFsar #gesel o
9tk Split ratio= 100:12 sFEE. Injection®] o AdgAade A 13 A 19 A4S o8
2= 250C, Detector®] 2%+ 265C=2 24 sto] st 1 AWE Feole] B A
sfaict G2 o EANY olgsigint A@na,
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Table 2. Fatty Acid Composition of Linseed

Common formula Common name % of total fatty acids
8:0 Octanoic acid -
10:0 Decanoic acid -
12:0 Lauric acid -
14:0 Myristic acid -
16:0 Palmitic acid 0.08
16:1n-9 Palmitoleic acid 7.06
18:0 Stearic acid -
18:1n-9 Oleic acid 4.08
18:2n-6 Linoleic acid 16.44
18:3n-3 Linolenic acid 56.95
20:0 Arachdic acid 15.39
22:0 Behenic acid -
22:1 Erucaic acid -
24:0 Lignoceric acid -
SFA Saturated fatty acid 15.47
UFA Unsaturated fatty acid 84.53
n-6/n-3 - 0.29

Table 3. Fatty Acid Composition of Experimental Diets
(% of total fatty acids)

Common Common name Control Expt. 1 Expt. 1
formula diet n-3 diet n-3 diet
8:0 Octanoic acid - - -
10:0 Decanoic acid 3.39 2.30 -
12:0 Lauric acid 2.48 1.52 1.27
14:0 Myristic acid 24.59 15.95 9.45
16:0 Palmitic acid 8.96 5.73 3.66
16:1n-9 Palmitoleic acid 11.10 8.78 10.51
18:0 Stearic acid - - 0.41
18:1n-9 Oleic acid 2.26 2.8 2.92
18:2n-6 Linoleic acid 18.59 18.35 20.99
18:3n-3 Linolenic acid 1.52 23.61 29.16
20:0 Arachdic acid 27.11 20.95 21.03
22:0 Behenic acid - - 0.63
22:1 Erucaic acid - - -
24:0 Lignoceric acid - - -
SFA Saturated fatty 66.53 46.45 44.58
acid
UFA Unsaturated 33.47 53.54 55.43
fatty acid
n-6/n-3 - 12.23 0.78 0.72
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Table 4. Changes in Fatty Acid Composition of Plasma from Expt. I

(% of total fatty acids)

Common Common name Initial Final p-value
formula (0 day) (30 days)

8:0 Octanoic acid 1.88+0.42Y 1.61£0.15 0.389
10:0 Decanoic acid 1.32+0.11>  2.58+0.27° 0.007
12:0 Lauric acid 1.81+0.01>  4.18+0.06* 0.0001
14:0 Myristic acid 0.73+0.17° 1.68+0.09* 0.003
16:0 Palmitic acid 0.94+0.11>  17.7440.39° 0.0001
16:1n-9 Palmitoleic acid 12.34+0.11*  1.46%0.15° 0.0001
18:0 Stearic acid 5.09£0.40"  17.95+0.34° 0.0001
18:1n-9 Oleic acid 21.58+0.36" 39.12+1.61° 0.002
18:2n-6 Linoleic acid 29.07+£0.10*  8.46%0.60° 0.0001
18:3n-3 Linolenic acid 0.23+0.02°  3.04+0.86° 0.0001
20:0 Arachdic acid 24.02+£0.43*  2.18+0.20° 0.155
22:0 Behenic acid - - -
22:1 Erucaic acid - - -
24:0 Lignoceric acid - - -
SFA ii‘it;mted fatty 35.78+0.40"  47.92+0.37°  0.0001
UFA E?ﬁ;tzzf‘fd 64.22£0.25" 52.08+£051°  0.0001
n-6/n-3 - 126.4+0.37°  2.78+0.05"  0.0001

UStandard deviation of the mean values (n=10).

“®Mean values with different superscripts differ significantly (p<0.05).
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Table 5. Changes in Fatty Acid Composition of Balanced Hanwoo Beef Loin
(% of total fatty acids)

Expt. I Expt. I
Common
Common Imported  balanced balanced
Common name Hanwoo p-value
formula beef Hanwoo Hanwoo
beef

beef beef
8:0 Octanoic acid 0.75+£0.06™ 0.13+0.02> 0.1940.03" - 0.005
10:0 Decanoic acid 0.76+£0.03 0.1240.05" 0.12+0.08" 0.21+0.18"  0.022
12:0 Lauric acid 0.12+0.03  0.13£0.04  0.14£0.05 0.25+0.25  0.060

14:0 Myristic acid 3.86+0.71 3.83+0.27 327+1.16 3.41+0.55 0220
16:0 Palmitic acid 27.13+0.84* 27.62+1.71* 26.30+0.70° 25.07+1.31° 0.0001
16:1n-9  Palmitoleic acid ~ 6.68+0.91° 4.95+0.84° 5.74+1.07° 5.86+0.56° 0.005
18:0 Stearic acid 9.45+0.73° 13.26+0.30" 9.32+1.90° 9.07+1.67° 0.0001
18:1n-9  Oleic acid 50.67+0.84° 47.97+0.36° 52.27+1.30° 52.79+1.54* 0.0001
18:2n-6  Linoleic acid 1.8840.36  2.08+0.53 2194045 2.24+030 0.078
18:3n-3  Linolenic acid ~ 0.08+0.12° 0.02£0.03° 0.59+0.35° 0.61+0.13*  0.022
20:0 Arachdic acid ~ 0.05£0.01°  0.01£0.00° 0.56+0.14" 0.71+0.11*  0.0001
22:0 Behenic acid - - - - -

22:1 Erucaic acid - - - - -

24:0 Lignoceric acid - - - - -

Saturated fatty

SFA - 40734051 44.99+034° 39454057 38.40+027 0.0001

UFA Unsaturated 59.27+0.38 55.0140.25¢ 60.45+029° 61.31+0.47* 0.0001
fatty acid

n-6/n-3 - 23.50+0.08 10404038 3714003 3.67+007 0.0001

UStandard deviation of the mean values (n=10).
abed\ean values with different superscripts differ significantly (p<0.05).
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