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Effect of Breads Containing 7rans Fat, Soybean or Rice on Plasma
Lipid and Fatty Acid Composition in Healthy Korean Adults
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It has been reported that trans fat (tFA) may have adverse or beneficial effect depending upon the position
and number of double bonds. The presence of tFA in human tissues and fluids is related to dietary intake,
intestinal absorption, metabolism and storage, exchanges among compartments. This study investigated the
effect of breads containing tFA, soybean or rice on postprandial plasma fatty acid and lipid composition. 33
healthy volunteers were divided into 3 groups and fed soybean bread, rice bread or wheat bread groups containing
equivalent amounts of tFA (elaidic acid rich, 3.75 g/day), respectively. Postprandial lipid profiles at 0, 1, 2,
3 and 4 hours after a respective meal were studied. Plasma fatty acid was extracted by the method of Folch
and methyl ester of fatty and prepared by acid transmethylation and analyzed by Gas Chromatography. Peaks
were identified using pure reference compounds and quantified. Postprandial data indicated that consumption
of soybean and rice breads with 3.75 g tFA retarded the appearance of C18:1 and C18:2 tFA in plasma lipid
compared to that of wheat bread. Futhermore, soybean and rice bread groups showed lower plasma saturated
fatty acid levels than wheat bread group. Postprandial TG level was significantly lowered in soybean bread
group compared to that of rice and wheat bread groups. These results imply that soybean bread with high dietary
fiber content and biologically active substances may inhibit or delay lipid absorption.

Key words: frans fat, lipid profile, soybean bread, rice bread, short term study
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Table 1. Fatty acid compositions of shortening used for
bread preparation

Fatty acid g/100 g shortening
16:0 14.8
18:0 10.4
18:1, 9¢ 10.1
18:1, 9¢ 27.3
18:2, 9A42¢ 24
18:2, 9cl2c 32.7
18:3, 9cl2cl5¢ 2.3
Others —
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Table 2. The recipe of wheat, rice, or soybean breads (g)

‘Wheat Rice Soybean

bread bread bread
Shortening 30 30 30
Sugar 6.7 6.7 6.7
Salt 1.3 1.3 1.3
Egg 10 10 10
Milk 30 30 30
Yeast 5 5 5
Wheat flour 80 40 50
Rice powder — 40 -
Soybean powder — — 30

Trans fatty acid 3.5 3.75 3.75
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Table 3. Nutritional composition of wheat, rice, or soybean
breads

‘Wheat Rice Soybean
bread bread bread

Total calorie (kcal) 594.3 607.9 591.9
Protein (g) 8.55 11.75 13.28

(protein/total calorie ratio) (5.75) (7.73)  (897)
Fat (g) 33.05 32.6 34.52

(fat/total calorie ratio) (50.05) (48.26) (50.97)
Saturated fatty acid (g) 8.85 8.53 9.50
Unsaturated fatty acid (g) 24.20 2407 2811
Carbohydrate (g) 65.66 62.05  60.58

(carbohydrate/total calorie ratio) (44.19) (40.83) (40.94)
Fiber (g) 2.00 2.56 6.50
Mineral (g) 1.92 1.47 3.60
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S} lipid profileZ alanine transaminase(ALT), aspartate
transaminase(AST)¥ FAAW(TG), F Z&| 2H E(TC),
high density lipoprotein-Z#| 28 & (HDL-C) & kit
AHg-she] #A5EHT
Zo| X[ &1} A5t o HEst

dZo A 2] AW FEFL Folch WHHA6)S =431 &
Z£9] AUHE F&3te] 30°CalolA AA7MAE 23 &
internal standard®2 C19:0(T4632, Sigma, St. Louis, USA)
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uLE #3l Gas Chromatography(GC-2010, Shimadzu, Kyoto,
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9] AWkt 248 palmitic acid(C16:0), palmitoleic acid
(C16:1), stearic acid(C18:0), elaidic acid(C18:18), oleic
acid(C18:1¢), linoelaidic acid(C18:24), linoleic acid(C18:2¢),
linolenic acid(C183¢0)2] T=& ERI3IATH
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SPSS PC" program(Version 15.0, SPSS Inc., Chicago,
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Table 4. General characteristics of the subjects
WG" (n=11) RG” (n=11) SGY (n=11) Total (n=33)
Male (n=9) Female (n=2) Male (n=10) Female (n=1) Male (n=4) Female (n=7) Male Female
Age (years) 28.4+1.0"  26.4+0.69 26.4+1.03 25.0+0.00 28.3+0.53 235+1.50 2811050 25.7+0.65
Height (cm) 175.4+1.3 163.3+0.3 173.1+23 152.0+0.0 175.1+20 167.0+3.0 1754+1.0 1629+23
Weight (kg) 747+343  50.7+0.92 73.2+4.22 51.0%0.00 72.7+492 57.0+5.00 75.3+283 520+1.28
BMI” (kg/m? 243+123  20.1+045 24.3+0.99 22.1£0.00 235+1.15 20.4+1.06 24.4+0.80 20.9+047

‘”WGS Group consumed wheat bread with frans fats 3.75 g.
IRG: Group consumed rice bread with frans fats 3.75 g.

Y3G: Group consumed soybean bread with frans fats 3.75 g.

4)Mean+SE
YBML: body mass index.
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Table 5. Plasma AST and ALT levels of the subjects

WGY (n=11) RG? (=11) SG” (n=11)
AST (U/L)  234+280" 289+3.41 20.9+1.44
ALT (U/L)  21.4+2.39 24.3+361 16.2+2.17

AST: aspartate transaminase, ALT: alanine transaminase
"JRefer to Table 3.
“Mean=+SE

2wyl Fowk 7o)l F-9]A-2 student’s t-testZ p<0.05 =
oA Z+zt HA AT

2Hols

£ ATl Fojg ddEAE
AST #F2.2 #4% A7 Al BFeA
UHERSTH(Table 5).
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Table 6. Effect of wheat rice or soybean breads with frans fat on postprandial plasma fatty acid compositions

B
ot

A

o5

o174 « uH&t -

z73

rﬂ

o}}

G

(%)

Hour WG (n=11) RG” (n=11) SG” (n=11) Hour WG (n=11) RG (n=11) SG (n=11)
0 21240975 224+1.0™ 202+1.11" 0 0.10£0.04° 0.21+£0.07°  0.09+0.06°
1 225+0.71 22.2+0.67 21.3+0.64 1 0.27+0.08™  0.35+0.07 0.19+0.06
(1134029 (-0.25+0.72)  (1.08+0.39) (0.17+0.05) (0.15+0.06)  (0.10+0.04)
2 21.9+0.86 21.3+0.96 2055086 oog 2 0.56+0.16 0.41+0.08 0.33+£0.08
C16:0 (0.64£0.18)  (-111£079)  (0.32+£0.12) o "= (0.48+0.15) (021+0.07)  (0.2440.08)
3 21.3+0.51 21.8+1.20 205+1.28 3 0.45+0.13" 0.33+0.05 0.25+0.05
(0.05+£0.02)  (-0.63+0.67)  (0.27+0.59) (0.33+0.12) (0.12+0.07)  (0.16+0.05)
4 21.2+0.55 23.1+1.06 19.9+0.97 4 0.19£0.06™ 0.25+0.07 0.18+£0.03
(0.03+0.01) (0.66+0.88) (-0.27+0.56) (0.10£0.04) (0.05+0.05)  (0.0940.05)
0 1.16+0.171% 1294018  1.03+0.10™ 0 329+1.42% 326149 337177
1 1.4140.18 1.4340.12 1.07+0.20 1 349+1.01 345+1.27 35.2+1.45
(0.25+0.30) 0.14+004)  (0.04+0.02) (2.00+0.37) (1.86+0.31)  (1.5040.34)
2 1.10£0.10 1.41+0.23 0914017 o0y 2 35.3+1.51 34.8+1.07 35.8+1.00
C16:1,9¢ (-0.06+0.20) (0.11£011)  (-01220.07) ™ (2.43+0.57) (216+042)  (2.10+0.44)
3 1.11£0.09 1.30+0.14 0.88+0.15 3 352+1.12 35.4+0.76 35.6+£1.07
(-0.05+0.14) (0.00+£0.01)  (-0.15%0.08) (2.29+0.28) (216+042)  (1.8440.49)
4 1.03+0.12 1.26+0.23 1.00+0.12 4 329+156 32.7+0.71 33.9+1.76
(-0.13+£0.13)  (-0.03£0.20) (-0.03+0.10) (0.03+0.33) (0.08+0.37)  (0.20+0.38)
0 120+082%  11.1+0.70%  12.3+0.94™ 0 (1.90+053)™  (1.63+0.19™ (1.62+£0.27)"°
1 13.34£0.63 11.3+0.69 12.3+1.31 1 1.624+0.27 1.71+0.1 1.53+0.28
(1.31+0.14) (0.15+0.34)" (-0.01£0.47)" (0.10+0.04) (0.08+0.07)  (-0.0940.18)
2 12.0+0.62 10.7+0.48 1194063  Cl83¢, 2 1.86+0.36 1.76+0.15 154+0.18
C18:0 (-0.04+0.18)  (-0.46+052) (-042+0.64) 9,12,15¢, (0.33+0.19) (0.13+0.07)  (-0.08+0.14)
3 11.0+1.24 11.3+1.06 1134097  n3 3 1.96+0.22 1.67+0.23 1.5440.20
(-1.04+065)  (-0.46+0.52) (-1.00+0.88) (0.43+0.10) (0.04+0.05)" (-0.0840.07)"
4 11.6+0.45 11.8+0.62 12.6+0.94 4 1.4340.20 1.63+0.21 1.54+0.25
(-0.38+0.25) (0.73£052)  (0.25+0.92) (-0.10+0.13) (0.00+0.09)  (-0.07+0.11)
0 0.18+0.07®  028+0.07°  0.14+0.05° 0 028+0.13%  026+0.08%  0.22+023"
1 0.73+0.10 0.82+0.12>  051+0.12" 1 0.30£0.11 0.27+0.05 0.25+0.10
(0.56+0.10) (054+0.12)  (0.36+0.10) (-0.01£0.12) (0.01+0.03)  (0.03+0.03)
2 1.46+0.25° 125+0.16°  1.03+0.11" Cl83¢ 2 0.30+0.13 0.29+0.10 0.31+0.11
C18:1,9¢ (1.28+0.20) (097+0.17)  (0.89+0.09)  9,12,15¢, (0.02+0.05) (0.03+£0.01)  (0.0940.04)
3 0.98+0.22° 12140.16°  1.02+0.13" n6 3 0.31£0.13 0.29+0.08 0.23+£0.06
(0.80+0.23) (0.94+0.20)  (0.88+0.14) (0.03+0.06) (0.04+0.04)  (0.00+0.06)
4 0.84+0.20° 0.75+0.11"  057+0.09° 4 0.29+0.15 0.26+0.08 0.200.04
(0.66+0.17) (0.47+0.13)  (0.42+0.10) (0.01+0.03) (0.00+0.00)  (-0.0240.03)
0 18.7+0.42% 19.2+043%  175+1.08" 0 10.6+0.31™ 10.7£1.10%  125+0.92%
1 19.2+0.23 20.2+0.33 18.0+0.74 1 6.87£0.29 7.80+0.73 8.94+0.70
(0.47+0.10) (047+0.13)  (051+0.38) (-373£0.30)  (-2.90+043) (-3.56+0.36)
2 20.0+£0.68 20.2+0.36 18.0+0.65 2 7.08+0.75 853+0.83 9.48+£0.97
C18:1,9¢ (1.24+0.22) (1.02+029)  (0.56%0.13)  Others (-352+0.16)  (-2.46+0.76) (-3.02+0.13)
3 19.3+0.45 205+0.53 17.6+0.40 3 9.02+0.36 7.28+0.87 10.9+0.99
(0.58+0.15) (1.02+0.29)"  (0.12+0.13)" (-158+0.10)  (-3.42+0.93)" (-1.60+0.12)"
4 189+0.68 20.0+£0.50 16.9+0.55 4 11.0+0.71 879+1.17 12.5+0.49
(0.12+0.06) (0.80+0.18)" (-0.53+0.26)"" (-0.40+0.37)*  (-1.91+0.71)"  (0.00+£0.12)"
"SRefer to Table 3.
4)Meam-'-SE

Changefl 2,3,4 hours—0 hour.

9Values within the same column with different superscripts differ significantly by Duncan’s
" represents a significance between WG and RG or SG groups at p<0.05.

"represents a significance between RG and SG groups at p<0.05.

NS: not significant.

multiple range test at p<0.05.
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Table 7. Effect of wheat, rice, or soybean breads with trans
fat on postprandial plasma lipid profile

Hour WGY (n=11) RG? (n=11) SG® (n=11)
0 85.0+11.0" 113.1+158%  67.0+3.80™
| 189172 - 1329+196 69.0+9.77
(289+826)”  (198+5.15)  (2.0+0.25)"
, 11964153 13844167  85.0+11.1
TG (34.6+9.96) (25.3+9.25)  (18.0%2.65)
4 100.1+1L0 140.9+21.3 745+5.18
(15.0+6.98) (278+569) (751+2.01)
4 89.3+8.71 111.94+182 73.3+6.03
(4.30+£2.02) (-1.20+1.15) (6.32+1.98)"
0 17214639  1955+9.64% 172.3+7.25"°
| 169.4%574 191.0+£12.0  162.4+6.59
(-27£029)  (-45%082) (-99+1.10)
o 1659+7.03 1866+133  1625+597
TC (-62+1.89)  (-89+1.29) (-9.8+2.11)
5 16784534 191.1+981  167.2+5.76
(-43+£097)  (-44+111) (-4.8+1.00)
4 17394763 19794130  167.7+5.38
(1.8+0.02) (24+0.04)  (-4.6+0.01)"
0 50.3+3.33% 5684366 722+507°
| 56.5+3.30 55.0+3.49 67.6+4.50
(-28+0.07)  (-1.84£0.10) (-4.6+051)
) 54.3+3.36 53.1+3.41 67.4+4.56
HDL-C (-50+055)  (-3.7+0.58) (-4.8+0.85)
5 56.3+3.33 52.2+2.92 67.9+4.12
(-3.0+058)  (-4.6%0.22) (-4.3+0.75)
4 58.2+3.08 53.8+3.05  689+4.77
(-1.1+045)  (-3.0%052) (-3.3+0.80)

"9Refer to Table 3.

YMean+SE. 5)Changezl,Z,BA hours—0 hour.

" represents a significance between WG and RG or SG groups
at p<0.05.

“represents a significance between RG and SG groups at
p<0.05.

TC: total cholesterol.
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