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SUMMARY
(FEQ )
. Title

The study on the energy bioavailability to estimate the quality of Korean

traditional food
. The purpose and necessity of research

The Korean foods had many beneficial effects on human health, because they

have a wide variety of food materials.

In spite of the studies, those were conducted to elucidate the excellence of

Korean foods on health, they failed to create actual results.

The Korean foods have higher dietary thermogenesis compared to the
western foods. However, Korean relief of symptoms and illnesses causes by
reduction of obesity in life is actually of korean foods strongly support the

presence of heat generation.

Therefore, in this study, we aimed to determine the actual metabolizable
energy of traditional Korean foods by using an experimental animal method,
to show the limitations of using calculation methods based on conversion
coefficients. Further, we measured the actual bicavailable energy in Korean
foods to show that are low-calorie and healthy in terms of the energy

metabolism.

M. The contents and scope of research{can vary the title depending on needs)

The content and scope of this study was investigated the metabolizable
energy and the effects of the thermogenesis, and the beneficial effects on

obesity of the major Korean foods.
- Dietary intake survey and the food items selection with intensive eating

- The Korean foods sample preparation for evaluation



- The measurement of metabolizability in the major Korean foods

- The evaluation of thermogenic effects on the Korean foods

IV. The result of research

O This study was conducted to perform an accurate evaluation of the apparent
metabolizable energy(AME) level of traditional Korean food, currently
erroneously evaluated as energy conversion factor, and to investigate whether
the intake of traditional Korean food brings forth thermogenic effect, and if
so, to what degree. To this end, we analyzed an assortment of representative
Korean food. For experimental purposes, we selected a variety of Korean-—
and Western—style food and cooked them using their respective popular
cooking methods. For some fast foods, we purchased commercial products
available on the market. The experiments were conducted on the food items
classified into food groups rich in proteins, fats, carbohydrates, and fibers.
Intergroup comparisons were made and statistically tested. Additionally, we
chose a variety of food items recognized as traditional Korean food and

investigated their thermogenic effect on experimental rats.

O The food items classified into the category of protein—rich food were
beef-and-rice soup(seolleongtang), spicy beef soup(vookgaejang), ginseng
—chicken soup(samkyetang), seafood soup(haemultang), beef boiled in soy
sauce(jangjorim), roasted mackerel, hard-boiled mackerel, roasted cutlass fish,
anchovy sauté, hard-boiled fish, and fried chicken. Food items belonging to
the fat-rich food group were beef-rib soup, grilled marinated slices of
beef(bulgogi), pork sauté, roasted slices of pork belly(samgyeopsal), pork
chops, steak, hamburger, and French fry. Food items included in the
carbohydrate-rich food group were boiled rice, boiled rice mixed with
seasoned vegetables with hot sauce(bibimbap), boiled barley, boiled
whole—-grain rice, rice-cake soup, ramen noodle, seaweed rice roll(kimbap),

bibimbap without hot sauce, handmade knife-cut noodle soup with seafood



(kalguksu), glass noodles mixed with vegetable sauté(japchae), seafood-green
onion pancake, fermented red chili-soybean paste, spicy rice—cake sauté,
pizza, and spaghetti. The group of fiber-rich food included kimchi, seasoned
bean sprout, seasoned spinach, kimchi stew, fermented soybean paste stew,

and fermented soybean paste.

The food items to be analyzed were cooked and subjected to vacuum
freeze—drying and pulverization. The resulting powder(30%) of each food item
was mixed with the basal diet (BD) to be used as experimental diet(ED) for
AME analysis. EDs were given to the experimental rats weighing
approximately 250 g each. After being ED-fed during the 3 days of
adaptation period, the rats were moved to metabolic cages. During the 4 days
of ED-feeding test period, the amounts of ED intake were measured and the
entire excretion was harvested. The AME contents of the samples were

estimated using a bomb calorimeter.

The experimental results of the AME values revealed that there was little
difference in weight changes and dietary intake amounts among the food
items of the protein group. The gross energy intake was significantly higher
in samkyetang and hard-boiled mackerel than in other items, and a higher
protein intake was confirmed in seolleongtang than in other items(p<0.05).
Energy loss occurred through feces, while nitrogen loss mostly occurred
through urine. The highest energy loss through feces was observed in rats
fed with youggyejang, and the highest nitrogen loss through urine was
observed in those fed with soelleongtang(p<0.05). The metabolizable energy
(ME) contents of the EDs showed the highest values in fried chicken and
roasted mackerel with 4330.1 and 4266.9 kcal/kg, respectively (p<0.05). This
1s assumed to be attributable to the high fat content of these food items
compared to other dietary feeds. These results directly reflect in the AMEs
of unmixed food items, with the AME values of these two items being

6283.9 and 60288 kcal/kg, respectively, similarly higher than those of the



other items (p<0.05). The comparison between the ME contents of the
individual food items measured in this study and the values calculated using
Atwater factors revealed generally lower Atwater values, with the measured
ME contents of seolleongtang, samkyetang, jangjorim, roasted mackerel,
roasted cutlass fish, anchovy sauté, hard-boiled fish, and fried chicken
showing higher values by 7.7, 6.9, 140, 58, 87, 36, 9.1, and 14.7%,
respectively. Contrarily, the measured MEs for youggyejang, haemultang, and
hard-boiled mackerel were lower than the valued calculated using the Atwar

coefficients by 18.4, 0.6, and 2.3%, respectively.

Among the food items belonging to the fat-rich food group, only the BD
group showed a low amount of dietary intake(p<0.05). The same tendency
was confirmed in the amounts of gross energy and nitrogen intake. The
AME levels were higher in pork sauté and samgyeopsal EDs, with 4237.8
and 4216.1 kcal/kg, respectively, than those of other EDs(p<0.05). The AME
values of the unmixed food items were similarly higher with 5879.7 kcal/kg
for pork sauté and 6060.9 for samgyeopsal(p<0.05). The comparison bhetween
the measured values of this food group with the calculated values using the
Atwater coefficients also revealed discrepancies, with bulgogi, pork sauté, and
hamburger showing higher AME wvalues by 9.1, 12.1, and 0.1%, respectively,
and beef-rib soup, samgyeopsal, pork chops, and French fry showing lower

AME values by 19.3, 104, 2.2, and 10.6%96, respectively.

Among the food items belonging to the carbohydrate-rich food group,
seafood—green onion pancake showed the largest amount of gross energy
intake(p<0.05) and, similarly, the largest amount of gross energy intake(p<
0.05). The AME levels of the EDs measured in this study were highest in
rice—cake soup and pizza, with 3915.7 and 3941.4 kcal/kg, respectively(p<
0.05). The AME levels of the EDs containing carbohydrate-rich food ranged
between 3482 and 3915.7 kcal’kg. The AME levels of the corresponding food

items ranged from 3502 for boiled whole-grain rice to 4999.5 kcal/’kg for



pizza. The comparison bhetween the measured AME values of the
carbohydrate-rich group with the values -calculated using the Atwater
coefficients revealed discrepancies, with rice-cake soup, seafood green—onion
pancake, pizza, spaghetti, and fermented red chili-soybean paste showing
higher measured values than the calculated values by 9.3, 2.4, 7.0, 10.3, and
34.1%, respectively. On the other hand, in boiled barley, boiled whole-grain
rice, ramen noodle, kimbap, bibimbap, bibimbap without hot sauce, kalguksu,
japchae, and spicy rice—cake sauté, the measured AME values were lower

than the calculated values.

The fiber-rich food items did not show any significant difference among the
ED groups both in weight changes and dietary intake amounts. The AME
levels of EDs containing 30% of the experimental food items each ranged
from 3023 for kimchi to 3888.6 kcal’kg for fermented soybean paste stew.
Among the ED food items, fermented soybean paste showed the lowest AME
with 1794.7 kcal/kg, while the stew made of it showed a much higher level
(5484.3 kcal/kg). The AME level of the unmixed fermented soybean paste
stew was 11.196 higher than the value -calculated with the Atwater
coefficient. In contrast, the actual AME levels of kimchi, seasoned bean
sprout, seasoned spinach, kimchi stew, and fermented soybean paste were
found to be lower than the calculated wvalues by 187, 8.8, 3.5, 10.6, and
38.8%, respectively. Taking these results together, it can be inferred that a
considerable number of traditional Korean food, especially those containing
many different ingredients or known to be healthy food, are overestimated by

the Atwater calculation method against their real AME.

To investigate the thermogenesis effect, we selected BD, fermented soybean
paste, fermented red chili-soybean paste, bibimbap without hot sauce,
japchae, kimchi, pizza, hamburger, and steak. A 20% of BD was replaced
with kimchi, fermented soybean paste, and fermented red chili-soybean paste,

respectively, and 30% with bibimbap, japchae, pizza, hamburger, and steak

_10_



that were each mixed to the remaining 50% of BD. Each of these ED was
fed to the experimental rats weighing 80 g for 30 days. After the end of the
test period, all the rats were sacrificed and all the tissues were harvested,

dried, and pulverized for the purpose of energy measurement.

Among the ED group, the amounts of gross ME intake for fermented
soybean paste, fermented red chili-soybean paste, bibimbap, japchae, kimchi,
pizza, hamburger, and steak were 1347, 1611, 1707, 1670, 1541, 1724, 1697,
and 1686 kcal/rat, respectively. Of these gross energy levels, the amounts of
energy lost without being stored within the bodies of the rats were 1095,
1173, 1239, 1215, 1170, 1255, 1188, and 1176 kcal/rat, respectively. In other
words, the ratios of energy lost through thermogenic effect to the energy
intake were 81.5, 72.8, 72.6, 72.8, 75.9, 72.8, 69.8, and 69.3 in the experimental
groups that were fed with fermented soybean paste, fermented red
chili-soybean paste, bibimbap, japchae, kimchi, pizza, hamburger, and steak,
respectively. In particular, the thermogenic effect was manifested more
markedly in fermented soybean paste, fermented red chili-soybean paste, and
kimchi than in hamburger and steak (p < 0.05). This suggests that,
compared to Western-style food, less amount of energy is stored within the
body through the intake of traditional Korean food, demonstrating the

functional superiority of the latter as highly healthy food.

. The achievements and the plan to use results of the research

The results of this study presented one research papers in the Journal of
Food Science contribute to the review by the reviewer at the stage and two
papers are currently written step. Intermediate results were summarized, and
then the some of the research results(four parts) were presented in

proceedings of convenience.

In research process, scientific discovery has led us to apply for a patent. The

results of this research clearly showed that the Korean foods are very

_11_



beneficial to the health of the people and the actual energy are very low. We

will actively inform the beneficial effects of the Korean foods.

_12_
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Ingested energy (IE) = gross energy (GE)

—— P Faecal energy (FE)

——»  Combustible gas (GaE) (from microbial fermentation)
A\

Digestible energy (DE)

P Urinary energy (UE)

P Swface energy (SE)
v
Metabolizable energy (ME)

P Heat of microbial fermentation

p Obligatory thermogenesis, 1.e. excess heat relative to
glucose during ATP synthesis

\ 4
Net (metabolizable) energy (NME)

P Non-obligatory dietary thermogenesis

P Thermogenesis due to effects of cold, drugs, hormones,
bioactive compounds or other stimulants

v

Net energy for maintenance (NE)

P Basal metabolism

P Physical activity

Figure 1. Diagram of food energy utilization
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Figure 2 Calorie expenditure
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3. A3¥9 94X (Food Energy)

o]

BETFA oz A oy FHEEe wHdE o Fy Sl ¢ F a5
dutzlom 23Ee] ovx] HaF A
ME)7} 7vd wol ARgHar l=d, ol AFEFs A= 'Y F43= & Y
A (gross energy)oll A & oA (fecal energy), 3= YA (urinary energy) % 4
3} WAFT WA= 7t dlUX|(gaseous energy) S AAG AWk iAo LA|
(apparent metabolizable energy, AME)?} AME®|A thAd ol A (metabolic
fecal energy) ¢ o YA (metabolic urinary energy)’} A A A <=thAlol =] (true
metabolizable energy, TME)Z u}dt} (Dansky, 1978; Farrel, 1978; Church &
Pond, 1982).

Ak o2 213E9 tate| Y= AMEE 9ju| i) 2% AEwA Algste
ol x| shaF Algkell ALg3 = Atwater? g4 447} (energy conversion
factor)= ©| B4 & AMES #2 Jigdo= <A v (Kim et al, 1996) HH
FQ 2o telA] o 7}A| energy conversion factorgo| AlA| %o it}

Agbgo] W xRt Ararr B A3
FAT- A A
| Skt vl B2 Aolrh ol Wals Y|
3 23 AL t
A& o] &l

o AAE HWAAY oA a2 340kcal/kg ©l™, ©] FA+=  energy
=
[e)

A AU e B A
At AR08 AS 0§ Ay

ShSAvE8) ok HdE 283 =5

o T

Ak
&
X
re
B>
e
N
(ld
it
oo
roi
g nﬁu

b

AGE olgd AN vs] A4 298

conversion factorE ©| &3 ©d| ALbet Aot} v HA FEAAE 241
kcal/kgo 2 ZALAY. ol AF}E B o oy 71X AF ARZRE A A}

S 2R ZARl Aok AAl 7IE ATl A S U
o] i Evdd A¥e FLdH Ao Al A FAH eAE e Tt

SAol At Hal(Kim et al, 1995, Kim et al, 1996)7} 1ol AIN-93GS 7] ZAF
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"2 o] of7]e 30%E T WEH vtEeitER S dFa Erdel o

FEFe HAask v (Kim et al, 2010).
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Figure 3. Food sample preparations in this study
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Table 1. List of the Korean foods selected and recipe in this study

FH AR A 7
AH100%) o] Ye
121 H(100%) o] e
| EEE100%) o] e
o TlmE e 2w | e ne
u el Goa Aad B 1004
W sAe]) | G4 g B A 1004, 5004
REEs 424 s BESA 1004
B S Agad B 1004
g s | aue A G Aad S A 1004
G | Az G2 s B 1004
2] =)q 715 20
FuEsa G2A g A 1004, 5004
AgAGERd | 844 Agsd $294 1004, 5004
23] GoA Agsa @A 1004, 5004
Ag e GoA Agsa @A 1004, 5004
REEE R GoA Agsa @A 1004, 5004
EE A s ae] A Wu=xe] ooju A
M) | 5o ol =AM QE g A W] mze] oA
SEo] 2yd =AM QE g A W] mze] oA
EEED =AW s ae 3 Wnzxe] opjua
2 G2 Ageaa fEea 1004, 5004
e GoA Agsa @A 1004, 5004
EEEn GoA Agsa @A 1004, 5004
A7 GoA Agsa @A 1004, 5004
A A | AR GaA Agaa FEeA 1004, 5004
2@ | 24R) GoA Agsa @A 1004, 5004
o o] Ye
PR e S/l nte] W, Wul =2/l ulgh e Al
o = |97 Bl AE WA
W % | g S elnte] v, Wul =2/ ulgh SR Al
@ | g S/l ne] vk Wl =2/l ul gl el Al e
s AEeels | WAL
Fetol= A7) BBQ(2011 =& a}e]= @7 -olA % 19
g g | 2F3 P e
P pou AEHA
ST A W an W Wuzxe] apju A
a7 HENH WE)
TUAZFLEZAL Al 57] 1A E(2012, AFEAAFH A=

o
)

e e

& FxAr A 57] 1A E(2012,
=
o

2] 9-2011.05.13 : http://efn.edaily.co.kr/Brandnews/NewsTotalRead

|z 29-2011.05.13 : http://efn.edaily.co.kr/Brandnews/ NewsTotalRead

] A1-2011.05.20 : http://efn.edaily.co.kr/BrandNews/NewsTotalRead.asp?newsid=01836806596250838
|2 2 -2011.05.13 :http://efn.edaily.co.kr/Brandnews/NewsTotalRead.
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Table 2. Formulation of basal diet

Ingredient Basal diet (%)
Corn starch 42.809
Casein 17.500
Glucose 13.200
Sucrose 10.000
Soy oil 5.000
Cellulose 2.000
Mineral prem 4500
Vitamin prem 1.300
Cys 0.390
Cholin, bitata 0.300
BHT 0.001
Energy, kcal/kg 3472
Protein 16.490
Arg 0.547
His 0.419
Lys 1.208
Met 0.467
Met+Cys 0.970
Thre 0.660
Cys 0.503
Cholin 0.300
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Table 3. Results of approximate analysis of the Korean foods (%)

=27 T Z3 5 A kv A+t NFE’
A5H(100%6) 50.01+0.22 0.78£0.02 0.49+0.04 0.66+0.08 0.51+0.09 47.56%0.03
325 (100%) 51.64%0.22 0.44+0.01 0.53+0.09 6.78+0.09 0.73+0.07 39.87+0.28
&1 9 (100%) 50.32+0.12 0.84+0.09 1.52£0.01 4.72+0.02 1.03+0.08 41.57+0.14
o 5 80.43+0.38 0.56+0.05 2.41+0.12 3.13+0.09 0.36+0.02 13.11+0.29
z;ﬂ] E) 79.11+0.57 1.11+0.03 2.91+0.21 1.93+0.08 0.76+0.01 14.17+0.25
Zap i 64.40£0.07 1.12+0.09 3.06+0.01 5.50+0.03 0.51+0.06 25.40+0.24
]9 E 64.92+0.85 0.71+0.05 2.36+0.04 4.65+0.06 0.76+0.08 26.59+0.81
Eﬂ E%iz:xﬂ <)) 65.85+0.86 1.15+0.03 4.41£0.11 6.12+0.27 1.27+0.24 21.21+0.22
=Ly 87.63+0.66 0.85+0.01 0.17+0.03 2.63+0.09 0.19+0.04 2.61+0.80
A e 83.13+0.03 0.84+0.02 4.15£0.09 11.41+0.00 0.11+0.02 0.37+0.06
oy = 7N % 91.98+0.91 0.86+0.11 2.30£0.28 3.36+0.36 0.42+0.06 1.070.10
g Zn e 87.52+0.29 0.86+0.03 5.14£0.07 5.44+0.05 0.12+0.02 0.91+0.15
© A A 82.08+0.54 0.55+0.03 5.53+0.22 8.12+0.35 0.23+0.06 3.48+0.00
3 =8 87.31+0.83 1.61+0.10 0.56+0.08 7.98+0.38 0.53+0.03 2.01+0.23

Nitrogen free extrat : 100—(5=5+3]

B ghu e Al )
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Table 3 continued

_40_

pa T Z3 5 A Zehyy A+t NFE’
22 92.55+0.20 1.850.00 0.47+0.01 15240.04 1.1940.06 2.4240.10
SRR 86.47+0.79 2.04+0.13 3.8040.34 1.04£0.31 2,03+0.03 1.62:0.02
Al A &3 86.36+0.06 1.96+0.03 4.56+0.06 3.39+0.02 2.66+0.02 1.08£0.03
2517] 67.05+0.77 1.78+0.04 10.46+0.43 12.72£0.41 1.1340.03 6.85£0.05
Ao 66.20+0.61 1412008 11.76+0.18 11.490.37 1.42:0.02 771%0.15
A 37478 17.03£0.03 A73+0.00 151%0.16 31.95+0.24 1.14£0.10 10.63£0.01
an ATy 38.55£0.27 2.24+0.12 32.05+0.33 98.69+0.02 0.34+0.06 0.000.00
D 5i50f o] 59.01£0.52 1.960.00 15.40+0.43 93.74+0.43 0.49+0.01 0.000.00
BERSEER 66.23£0.17 2.92+0.01 87940.02 16.94£0.33 1.100.02 1.01£0.16
27 ol 52.35+0.35 1.640.05 16.94£0.05 99.74+0.22 0.56+0.03 5.76:0.00
243 66.89+0.31 1.25+0.05 4774003 1.3340.29 0.85+0.09 21.91£0.15
e 71.64+0.61 0.91%0.14 1.13£0.03 745022 0.700.01 15.16£0.22
EE LS 20.29+0.04 7.15+0.00 16.07£0.20 29.46+0.72 1.63+0.24 25.41£0.71
BAR 60.40+0.28 1.3840.00 9.49+0.11 22.77+0.11 0.48+0.07 5.49+0.21
Nitrogen free extrat : 100~ (5543 3 +5hu] 2+ 2] 2440 2)



Table 3. continued

*

=28 T Z 3|7 ZA| 2 ZA NFE
AAE) A 2] A 7N 90.87+0.92 1.01£0.11 2.37+0.20 3.47+0.32 0.56£0.04 1.73+0.24
| gA 7N 89.43+0.63 1.27+0.02 3.38+0.13 4.430.32 0.470.04 1.01£0.17
=7t 41.30+0.27 1.57+0.00 19.09+0.17 13.8620.18 0.860.09 23.33+0.37
2~Ho] = 53.93+0.64 1.00+0.02 26.02+0.19 18.15+0.29 1.32+0.16 0.00£0.01
7] 2} 44.68+0.27 2.24%0.04 9.96+0.18 13.16+0.09 0.92+0.02 29.04+0.12
j]ir qy =TH 71.95+0.19 0.96+0.19 2.73+0.17 5.52+0.03 0.52+0.04 18.32+0.27
A 56.65+0.29 1.31£0.11 13.03+0.18 11.67+0.17 0.47+0.00 16.87+0.05
I Y x| Sz} o] 41.63+0.23 1.44+0.16 15.56+0.50 3.48+0.03 1.39+0.10 36.49+0.36
Setol= A7 50.39+0.13 1.98+0.17 16.60+0.25 20.610.30 0.440.03 9.98+0.56
RIEE) 40.32+0.21 7.50+0.03 0.75%0.00 3.75£0.01 3.48+0.03 44.20+0.22
71e (3) BF 57.58+0.14 16.57£0.01 7.27+0.01 12.28+0.03 3.25+0.05 3.65+0.62
H 5ol 67.68+0.27 1.14+0.04 0.53+0.13 3.12+0.01 0.68+0.04 26.85+0.39

Nitrogen free extrat : 100-(F+3] -+ A+ 2] A +4d F-42)
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Figure 7. Calorie analysis by using bomb calorimeter



(GEf x  X)- Yef

AME(kcal/g) =
Feed Intake (kg)

AME : Apparent metabolizable energy (kcal/kg)

GEf @ 33k A& 2ol9] kgd Gross energy (kcal/kg)

X 1 2ol AHE

& HAF 9 F A

(39 Fo XA, keal)

AME per gram test ingredient (kcal/g) =
AME per gram AME per gram

AME per gram basal diet + Test diet Basal diet
0.3

AMEn per gram test ingredient (kcal/g) =
Total N consumed - Total N excreted

Feed consumed

AME - 782 x

782 1 AKX AAS, keal/g urea nitrogen

5) A% Aol FAAY
B A8 RE Ay one way analysis of varianceo| & #A4F 4w glo

W ZF FHe7ke] Fo)Ad AAL SPSS (Ver 18.0.0, 2009)¢] tukey test ¢ Ducan’s

multiple range test® 275 P<0.0590A1 F974 AAE A8
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Figure 8. Experimental diets in feedig and metabolic trial

Table 4 The preparation methods of the experimental foods

Foods Preparation methods
H]]?:hﬂ’ O/\X]_ X]—E]'/\E% ?'5]—%2/“ 1004
(nFFnnAqe]) =7 o= e WU
72 Fo 2 AAY
5% R e
€% zod 973
) S A Fa 9584 1004, 5004
24 w2E] 54
3 A B company
BEA/ATRY A, W /Ae) AR A
~HolA ’
29
oldld e AY-2011.05.13: http://efn.edaily.co.kr/Brandnews/NewsTotalRead
oldlda] #%-2011.05.13: http://efn.edaily.co.kr/Brandnews/NewsTotalRead
oldda] A%-2011.05.13: hitp//efnedaily.coky/BranNews/News TotalRead asp?newsid=-018363

oldlda] #%-2011.05.13 : http://efn.edaily.co.kr/Bandnews/NewsTotalRead
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Table 5. Approximate anlaysis results of the experimental foods

(%)

*

24 + z3% B et 294 NFE

NIy 07.58+0.14 16.57+£0.01 7.27+0.01 12.28+0.03 3.25%0.00 3.60+0.62
BIE s 40.32+0.21 7.50%0.03 0.75+0.00 3.75+0.01 3.48+0.03 44.20+0.22
H] ]?:] ]1ﬂ:1]_ + + + + * *

(LFA 2 ~A 2)) 65.85+0.86 1.15+0.03 4.41+0.11 6.12+0.27 1.27+£0.24 21.21+£0.22
xigdl 66.89+0.31 1.25+0.05 4.77+0.03 4.33+0.29 0.85+0.09 21.91+0.15
A 92.55+0.20 1.85+0.00 0.47+0.01 1.52+0.04 1.19+0.06 2.42+0.10
3 %} 44.68+0.27 2.24+0.04 9.96+0.18 13.16+0.09 0.92+0.02 29.04+£0.12
3l A 56.65+0.29 1.31£0.11 13.03£0.18 11.67+0.17 0.47+0.00 16.87£0.05
2 Ho] A 03.93+0.64 1.00+0.02 26.02+0.19 18.156+0.29 1.32+0.16 0.00+0.01

Nitrogen free extrat : 100-(FF8+3] &+

AeA A+ )
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Table 6 Diet formulation of this study

Ingredients HES A4A AF w4 R A ) 2} A ZHo) 2
26

corn starch 39.75 24.75 22.35 33.25 18.75 17.95 23.35 21.9 22.00
A A 20.00
ALFT 20.00
Sk 20.00
R 30.00
xigdl 30.00
I & 30.00
w7 30.00
2Hol 2 30.00
casein 20.00 17.00 18.70 6.80 16.00 16.00 12.80 11.80 7.50
glucose 13.20 13.20 13.20 13.20 13.20 13.20 13.20 13.20 13.20
sucrose 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00 10.00
soy oil 7.00 10.00 0.70 7.70 0.00 2.50 0.10 0.00 0.00
cellulose 0.00 0.00 0.00 4.00 2.00 0.70 .90 8.00 12.20
mineral prem 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50 3.50
vitamin prem 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Cys 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Cholin 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
BHT 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014 0.0014
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AeFe EAH, A8 2o & Ad ABEL Bomb calorimeter (Parr 1341,
Parr Co., USA)Z ¢ daste] SA AT #He =A, A3 2o 2 EA]xme
ES

7ol gol dAAA FelyA FEF

o

A= FAE AHEFS £ calorimeter&
(gross energy)e =43l =9 oYX &= 437 Aol wgl calorimeterd &
C

718} 7)o ubA A2 filter paper (Whatmann No 4)¢] FAE =A

ok
k)
o

4
of Byt =& filter paperdl| pipete® LAY Hol FAE A & FE3] 7dxA
Z1 %] Bomb calorimeter & €+ A438}o] SA AT o]uf calorimeter®] <

= ey 2A AR, ¥F EAHES benzoic acid (63079 cal/g, Fisher

)

Scientific Co., USA)E AME3slSth A3 2ole} AH o xdwld ZA|vr
A2 S AOAC (19900 R ol &8t #438tom, ALg3s #4 77+
2 717 AutokjelTech (Tecator Co. No 11), SoxTech(Tecatr Co. No 1040),
Fiberech (Tecator Co. No 130) °]¥tl 9] AA3%ar2 Mulibhai® *H(1989) 2.

2) A% date] FAAE
2 Ade »E Adiyes Hyryp ¥THAE EASEAL one way analysis of

variance] ]3] 4 A Hglow, ZF PJw7re fo04d HdAL SPSS (Ver
18.0.0, 2009)2] tukey test <2} D

W) 2591}

ucan’s multiple range test® 4% P<0.059] A
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Table 7. Regional preference of the Korean foods
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Table 8. Regional prefered Korean foods
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Table 8. Continued
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Table 9. Journal survey in Korean foods preference
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ooty | T W AEA Feka 2shd oy
He= HP R A = 4> 8 5> R > a7
zAF 71720069 59~69
HA 2AF W (e A 5 1w AR dAER chef
ASE | (2006) . 27 0] > 7] A STA A, B> v > 7 )
T B
A 71| -
&7
9 I gj;%ﬂ,mﬁﬂ AF & Qe Wl
(2010) KRR §H1;01>7£7‘M] N> E A A >z R
—_ ZAF 713120084 1049 13~114¥ 129
(2010) AR A A 2EA 647
NEw Rk, i, B, A, A%, 3
22 ZAF 717120019 49 19~2002 3¢9 314
coop | HE FRCEAN AFA 159, & AFA 157)
44 AR NE A wWE0R> AY> Ael> WARS
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Table 10 Classification of the experimental foods with typical compounds and

the levels in foods (96)

CE 247 &
Seolleongtang 11.41+0.00
Yukgaejang 3.36%£0.36
Samgyetang 8.12+0.35
Haemultang 7.98+0.38
Jangjorim 31.95+0.24
A sharo] =& 4l3%  Godeungeo—gui 23.74+0.43
Godeungeo—jorim 16.94+0.33
Galchi-gui 22.74+£0.22
Myelchibokkeum 29.46+0.72
Saengseonjeon 22.17+£0.11
Chicken 20.61+0.30
Galbitang 5.14+0.07
Bulgogi 10.46+0.43
Jeyuk-bokkeum 11.76+0.18
AU} Fepo] mo A% Samgyeopsal 32.05+£0.33
Tonkasu 19.09+£0.17
Steak 26.02+0.19
Hamburger 13.03+0.18
French fry 15.56+0.50
Ssalbap 47.56+0.03
Boribap 39.87+0.28
Hyunmibap 41.57+0.14
Tteokguk 13.11+0.29
Ramyun 14.17+0.25
Gimbap 25.40+0.24
B 2 s & 3 % o Bibimbap 26.59+0.31
o A Bibimbap(except sauce) 21.21+0.22
SE T Haemul-kalguksu 2.61+0.80
Japchae 21.91+0.15
Haemul-pajeon 15.16£0.22
Pizza 29.04+£0.12
Spaghetti 18.32£0.27
Gochujang 44.20+0.22
Topokki 26.85+0.39
Kimchi 2.42%0.10
Kongnamul 1.62+0.02
oA o] me AE Si.geurr.lc.h.i—namul 1.08+0.03
Kimchi—-jjigae 1.73+£0.24
Doenjang—jjigae 1.01+£0.17
Doenjang 3.65+0.62
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Table 11 Body weight changes and dietary, gross energy and nitrogen intakes of the rats during the experimental period

Dietary groups

Body weight

Intake

change Diet Gross energy Nitrogen
g/rat g/rat/4days kcal/rat/4days mg/rat/4days
Basal diet(BD) 11.0£11.2 63.1+14.7 260.0£60.7" 1604.0£374.5°
Seolleongtang 231+ 88 85.6% 94 396.2+43.4™ 4796.1£126.6°
Yukgacjang 142+ 3.1 91.2¢ 22 395.1+ 94" 3551.7+ 84.5%
Samgyetang 194+ 35 90.0+ 2.3 419.810.5° 3612.7+ 90.3
Haemultang 249+ 34 80.6+ 5.6 336.6£23.5" 3583.6£250.6%
Jangjorim 26.3% 2.6 822+ 15 357.2 6.6™° 3613.8+ 66.8°
BD+  Godeungeo-gui 19.0% 6.1 765+ 5.3 373.5+25.7* 3381.7+233.0™¢
Godeungeo—jorim 173+ 2.7 91.1+ 35 405.8+15.4™ 3821.6+145.1°
Galchi-gui 248+ 1.7 71.0+ 5.1 333.1+£23.8" 2790.4+199.6™
Myelchibokkeum 247+ 2.1 791+ 12 340.0+ 5.3 2539.1+ 39.6™
Saengseonjeon 189+ 5.8 629+ 54 287.6£24.6™ 2724.1+232.7™
Chicken 270+ 53 81.2+ 2.3 388.4+11.2" 30969+ 89.3>4
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Table 12 Fecal and urinary losses in energy and nitrogen in the rats

Dietary groups

Energy loss

Nitrogen loss

Fecal Urinary Fecal Urinary
kcal/rat/4days mg/rat/4days
Basal diet(BD) 26.3+3.9° 7716 175.1+£34.4* 570.0+ 93.4°
Seolleongtang 32.6+4.1% 1751.7% 266.0£16.8" 2950.6£353.7
Yukgaejang 432+1.0" 21.8+1.5 343.1£21.8" 2119.9£100.3'
Samgyetang 33.3+2.9" 10.4£0.9% 263.6+£33.3% 1804.4+201.9%"
Haemultang 42.2+3.1" 16.7+0.9°% 417.3+33.7° 1713.8+180.7°
Jangjorim 32.4+2.3" 16.8£0.7°° 322.8+37.9" 1735.7£100.1%"
BD+  Godeungeo-gui 31.9+3.7" 15.1+1.6™ 258.4+41 2 1728.0£175.3°
Godeungeo-jorim 34.3+2.2% 24.0£1.9" 280.6+17.4™ 2014.3+ 77.37
Galchi-gui 23.2+1.7" 8.3+0.6 161.3£11.9° 1023.1+143.1%
Myelchibokkeum 33.0+35" 10.7£0.6™ 297.3+31.7*" 931.0+ 53.9%
Saengseonjeon 20.5+2.1° 11.3+1.3%" 153.6£23.9° 1195.6+159.6™
Chicken 22.7+1.8° 13.8+1.0* 207.8£15.4 1328.2+ 64.0™
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Table 13 Energy and nitrogen absorbed and the ratio of absorbed/intake of the rats

Energy Nitrogen
Dietary groups
Absorbed Absorbed/Intake Absorbed Absorbed/Intake

kcal/rat/4days 9% mg/rat/4days 9%
Basal diet(BD) 225.9£56.1" 85.7+1.4™ 715742485 50.5£3.3"
Seolleongtang 346.1£384" 87.3+0.4°% 1579.5£424.5 32.6+85%
Yukgacjang 330.1+ 84* 835+0.5" 1088.7¢ 63.0 30.8+2.1°
Samgyetang 376.0+ 9.7° 89.6£0.4® 1287.2+324.2 42.3+6.1°
Haemultang 277.8+20.3" 82.4%0.5" 14525+ 82.0 41.1£2.3%°
Jangjorim 308.0+ 4.9* 86.3+0.6™¢ 1555.4£120.3 431+3.3™
BD+ Godeungeo-gui 326.4+£22.8" 87.3+0.4° 1395.3£291.2 39.6+6.4°*
Godeungeo—jorim 347.5£13.0™ 85.7+0.4™ 1526.6148.7 39.6+2.9°™
Galchi-gui 301.1£22.2% 90.3£0.4" 1606.0+ 86.2 58.2+2.6°
Myelchibokkeum 296.3+ 24" 87.2+0.7°% 1310.7¢ 72.8 51.5+2.2™
Saengseonjeon 255.8+21.8% 89.0+0.5*" 1374.9£201.2 50.3+5.5°
Chicken 351.9+11.9" 90.6+0.5* 1560.9¢ 18.3 50.5+0.9°™
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Table 14 AME and AMEn of the diets and the foods

Diet Food
Dietary groups ety 0ocs
AME AMEn AME AMEn
keal/kg/dry
Basal diet(BD) 3532.1+58.7% 3532.0+58.7%

Seolleongtang 4040.6+17.8° 4049.8+19.6° 5340.1+ 60.8° 5371.9+ 66.8°
Yukgaejang 3617.8+20.7™ 3617.7+20.7™ 3907.7+ 70.6" 3907.6+ 70.6°
Samgyetang 4176.1+19.5™ 4176.0£19.5¢ 57384+ 65.7¢ 57382+ 65.7%
Haemultang 3441.1+22.1% 3440.9+22.1* 3525.2+ 77.7% 3525.1+ 77.7°

angjorim o120, 2120, Ot . ReEINCYR
Jangjori 3749.3+25.2% 3749.2+25.2% 4539.0+ 87.9° 45389+ 87.2°

BD

. Godeungeo-gui 4266.9+20.02 4266.7+19.9" 6028.9+ 67.1% 6028.8+ 67.1¢
Godeungeo-jorim 3815.9+17.8¢ 3815.8+17.9¢ A714.3+ 62.6° A714.2+ 62.6°
Galchi-gui 4239.8+19.82" 4239.6+19.8" 6076.4+ 66.7% 6076.2+ 66.7°
Myelchibokkeum 3750.0+£29.0¢ 3749.8+29.0¢ 4732.6+104.6° 4732.5+104.6°
Saengseonjeon 4070.1£22.4% 4070.0£22.4¢ 54685+ 75.2% 5468.4+ 75.1°
Chicken 4330.1+25.8" 4330.1+£25.8% 6283.9+ 87.4% 62837+ 87.4"
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Table 15. Comparison between AME value of foods in this experiment and the calculated values by various energy

conversion factors

AME by  this

experiment by Atwater” by Rubner” by FAO? by SoCheun”
————— kcalkg wet matter————
Seolleongtang 900.9° 844.7" 868.9™ 804.2* 834.0™
Yukgaejang 313.4% 384.2" 395.5" 366.6™ 383.3"
Samgyetang 1028.3° 962.1*" 990.3" 920.9* 959.0™
Haemultang 447.3 450.0 461.7 4385 4337
Jangjorim 2404.3 2109.1°* 2165.2* 2051.9° 2048.1°*
Godeungeo-gui 2471.3" 2335.6" 2405.5" 2207.7° 2334.3%
Godeungeo—jorim 1592.0 1629.1 1676.4 1556.5 1617.6
Galchi-gui 2895.4° 2664.6" 2743.9" 2535.2° 2664.2"
Myelchibokkeum 3772.4 3641.1 3744.2 3532.1 3605.0
Saengseonjeon 2165.5° 1984.5% 2041.2" 1901.7% 1961.9%
Chicken 3117.4° 27176 2798.0 2598.2° 2716.2"

2

)
)
3)
)

1) Atwater's factors are 4, 9 and 4 kcal/g for protein, fat and carbohydrate, respectively
Rubner's factors are 4.1, 9.3 and 4.1 kcal/g for protein, fat and carbohydrate, respectively
FAQ's factors are 4.05, 8.37 and 4.12 kcal/g for protein, fat and carbohydrate, respectively
4) SoCheun's factors are 3.8, 9.3 and 3.9 kcal/g for protein, fat and carbohydrate, respectively
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Figure 9 Comparision relative percentage values between AME values of single ingredients in this experiment and the

calculated values by various energy conversion factors
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A H T 19.3% SkaL(p<0.05), AAALS 104% Aol7F wom (p<0.05), E=7bA
© 23% YA dErdth m=E gy AR vheE AEo]aE 49.2% srol 7 A
g T P 2 Aol JERITHp<005). ZAXA Zeolm A@A 7t 106% 2

[kl

RS TH(p<0.05).
Wb, malvleh, AlSHaS AAl dFgtol Atwater Alee] ARbA wuh Zbz}

9.1%, 12.1% ¥=A eSS (p<0.05), FMAT APA7E 24% A e A
B Rl Be A% A% AFASt ARA 19 Aol Ak A1 ol Aolr)
Uiz sHlolze] A, Atwater Al = A dFgiat £ Ago|A] AA HA
AME 39 #ololAl Atwater AAFA7F A@A BT} 28] shrke] o A JERRLTH
(Fig 12).

o] ZHola AF A 7R S AN AGdA o &gy A shar
A ol |y A7F geky] wiitel Aoz Azt 2 A AdolME AH o]
AFelvAel wls & eluvA] ghaFo]l thE 2 Fel wlE wl Eoka 1o wEl §
FH JuAE AA YeEtH(Table 16,17,18).
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Table 16. Body weight changes, diet, gross energy and nitrogen intakes of rats during the experimental period

Dietary groups

Body weight

Intake

change Diet Gross energy Nitrogen
g/rat g/rat/Adays kcal/rat/4days mg/rat/4days
Basal diet(BD) 11.0£11.2 63.1£14.7" 260.0£60.7" 1604.0+374.5°
Galbitang 215+ 6.7 100.8+ 29" 458.4£13.2" 3944.6+114.3
Bulgogi 285+11.4 86.0+ 397 403.1£18.3" 3124.2+141.9°
Jeyuk-bokkeum 236+ 0.9 861+ 497 409.6+23.2" 2952.5£167.2™
Samgyeopsal 20.0+ 2.7 103.0+ 5.3" 491.2+25.1" 4111.2+209.9°
ol Tonkasu 23.3+ 87 864+ 55% 395.5+25.3" 2644.1£169.2™
Steak 315+ 30 839+ 6.0% 382.2+27.3% 2258.6£161.4"
Hamburger 28.2+ 4.1 99.0+ 3.1° 452.6+14.0" 2967.4+ 91.8™
French fry 77+ 2.8 89.9+ 2.8% 389.7£11.9" 1806.0+ 55.3°
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Table 17. Energy and nitrogen loss of the rats

Dietary groups

Loss energy

Loss nitrogen

Fecal Urinary Fecal Urinary
kcal/rat/4days mg/rat/4days
Basal diet(BD) 26.3+3.9° 77+1.6% 175.1+34.4 570.0+ 93.4*
Galbitang 45.8+1.5° 24.0£1.3° 280.6+10.7 2391.2£262.7°
Bulgogi 37.1£2.3" 11.4+0.6" 236.9+27.9 1404.1£189.5"
Jeyuk-bokkeum 34.3£1.2% 9.8+1.2% 207.3+ 6.9 1097.7+ 76.4™
Samgyeopsal 37.1+36™ 205+3.7° 246.1+£26.9 2084.6£208.4%
o Tonkasu 30.3+1.4° 154£2.4" 215.0+109 11252+ 86.4
Steak 70.8+3.5° 6.41.7° 236.5+36.8 787.4£172.6™
Hamburger 435+1.6" 9.7+1.6" 229.9+ 9.0 1332.2+ 63.7"
French fry 34.2+1.3% 9.5+1.3" 224.6% 6.1 904.6= 96.5%
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Table 18. Energy and nitrogen absorbed and the ratio of absorbed/intake of the rats

Energy Nitrogen
Dietary groups
Absorbed Absorbed/Intake Absorbed Absorbed/Intake
kcal/rat/4days 9% mg/rat/4days 9%
Basal diet(BD) 225.9+56.1* 85.7+1.4™ 715.74£248.5% 50.5+3.3"
Galbitang 388.6+£13.3" 84.7+0.6" 1272.7£215.8" 326+5.7°
Bulgogi 354.6£16.8™ 88.4+0.6° 1236.0£266.8™ 48.0+4.8"
Jeyuk-bokkeum 365.5£24.9™ 89.0+1.0° 1647.6£180.1™ 55.4+3.3
Samgyeopsal 433.6£18.1° 88.4+0.8° 1780.6+200.5° 434%4.6%
b Tonkasu 349.8£22.6"™ 88.4+0.3° 1304.0£192.4°™ 48.3+4.3"
Steak 305.0£23.3% 79.7+0.5° 1234.7£158 6 54.9+5.9"
Hamburger 399.4+13.1% 88.2+0.6° 14053+ 53.2°" A7.4+1.4%
French fry 346.0£10.7™ 88.8+0.2° 676.8+104.6" 37.2¢55%
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Table 19. AME and AMEn of the diets and the foods

Dietary
Dietary groups
AME AMEn AME AMEn
kcal/kg/dry
Basal diet(BD) 3532.1£58.7° 3532.0£58.7
Galbitang 3853.2428.6" 3853.1£28.6" 4635.6 95.9" 46355t 959
Bulgogi 4121.1£26.6% 4120.9£26.6° 5709.4% 92.2% 5709.2+ 92.2%
Jeyuk-bokkeum 4237.8+47.4° 4237.7+47.4° 6060.9£162.7¢ 6060.7+162.7
Samgyeopsal 4216.1£39.4° 4216.0£39.4 5879.7£133.0° 5879.6+133.0°
oo Tonkasu 4048.5+15.3¢ 4048.3+15.3° 5339.2+ 51.7° 5339.1% 51.7°
Steak 3630.8+24.3° 3630.7+24.3" 3382.3+ 84.3° 3382.1+ 84.3"
Hamburger 4033.6£27.2° 4033.5+27.2° 5344.8+ 93.2° 53447+ 93.2°
French fry 3849.4+10.4" 3849.3+10.4" 4672.8+ 35.3" 4672.7+ 35.2"
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Table 20. Comparison between AME value of foods in this experiment and the calculated values by various energy

conversion factors

AME by this n 9 3 2
] by Atwater by Rubner by FAO by SoCheun
experiment
————— kcalkg wet matter————
Galbitang 578.5% 716.6™ 738.4° 678.2" 720.2"
Bulgogi 1881.2" 1724.2° 1775.2° 1650.0* 1723.3*
Jeyuk-bokkeum 2047 4" 1826.4* 1830.9% 1746.6" 1831.0°%
Samgyeopsal 3613.1° 4032.1™ 4156.9° 3792.9" 4070.9™
Tonkasu 3134.1° 3205.7% 3300.2" 3095.4°* 3211.9°
Steak 3382.0¢ 3067.8° 3164.0° 2830.3" 3109.6°
Hamburger 2317.0 2314.3 2381.9 2237.3 2313.2
French fry 2630.8" 2999.2™ 3085.9° 2940.4" 3002.4™

1) Atwater’'s factors are 4, 9 and 4 kcal/g for protein, fat and carbohydrate, respectively

2) Rubner’s factors are 4.1, 9.3 and 4.1 kcal/g for protein, fat and carbohydrate, respectively

3) FAO's factors are 4.05, 8.37 and 4.12 kcal/g for protein, fat and carbohydrate, respectively

4) SoCheun’s factors are 3.8, 9.3 and 3.9 kcal/g for protein, fat and carbohydrate, respectively
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Figure 11. Comparision relative percentage values between AME values of single ingredients in this experiment and the

calculated values by various energy conversion factors
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Table 21. Body weight changes, diet, gross energy and nitrogen intakes of rats during the experimental period

) Body weight Intake
Dietary groups X )
change Diet Gross energy Nitrogen
g/rat g/rat/4days kcal/rat/4days mg/rat/4days
Basal diet(BD) 11.0£11.2 63.1+14.7 260.0£60.7° 1604.0£374.5%
Ssalbap 137+ 4.1 685+ 85 275.6£55.2% 2252.6+280.2°"
Boribap 179+ 2.7 64.6+10.2 260.2+41.2° 1634.34259.1%
Hyunmibap 87+ 76 65.7+ 9.1 262.7£36.6" 1527.4£212.7"
Tteokguk 220+ 46 842+ 6.2 363.9+26.7% 2293.4+168.3""
Ramyun 225+ 2.4 82.6+ 2.4 346.7+10.2" 1671.9+ 49.3"
Gimbap 1.5+15.1 66.1+15.0 274.2£62.3" 1694.5£385.0°"
Bibimbap 16.2+ 3.9 73.3+ 9.7 297.3+39.4% 1783.3+236.2%
BD+  Bibimbap (except sauce) 16.8+10.3 604+ 8.2 256.0+34.8" 1702.8+231.4™
Haemul-kalguksu 126+ 2.7 86.7+ 3.7 345.2+14.7% 2349.4+100.4°™
Japchae 169+ 5.7 97.8+11.1 421.7+47.8% 2382.0+269.7°"
Haemul-pajeon 250 4.1 102.1+ 2.8 434.7+11.7 3094.3+ 83.4°
Pizza 233+ 36 98.7+ 44 436.8+19.4" 2906.2+128.9°
Spaghetti 260+ 2.2 92.0+ 3.3 397.4+14.3% 2626.9+ 945"
Gochujang 149+ 4.1 89.6+ 5.1 365.9+20.9% 2530.6+144.8"™
Topokki 189+ 4.2 982+ 55 386.3+21.4% 2160.9+119.9°™
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Table 22. Energy and nitrogen loss of the rats

Dietary groups

Loss energy

Loss nitrogen

Fecal Urinary Fecal Urinary
kcal/rat/4days mg/rat/4days
Basal diet(BD) 26.3+3.9% 7.7+1.6% 175.1+34.4 570.0+ 934
Ssalbap 28.1+5.7" 76+1.5™ 202.2+41.0 530.2+117.9
Boribap 28.5+3.9% 6.7+0.7% 229.3+33.0 610.8+ 86.7*
Hyunmibap 25.1+2.8%¢ 6.8+1.0° 178.5+22.2 567.3+ 76.2%
Tteokguk 27.4+0.8" 6.3+0.5% 211.7+13.9 796.2+ 738"
Ramyun 34.3+2.5™ 6.3+0.4 210.3+14.8 382.1+ 33.6°
Gimbap 24.0+4.4™ 7.8+1.4% 189.5+42.4 690.9+108.7
Bibimbap 28.9+3.0% 8.3+1.0° 239.5+30.1 624.6+ 85.3%°
BD+ Bibimbap (excepsauce) 175+1.2° 42+1.1% 180.0+11.4 556.0+121.3%
Haemul-kalguksu 28.5+1.3%° 10.5+1.7% 233.7£17.5 1114.3+179.8°
Japchae 37.545.0° 14.7+1.3° 278.2+47 .4 1084.9+ 67.9
Haemul-pajeon 35.1+1.6™ 8.7+1.4° 290.3+ 9.5 1217.0+ 94.8°
Pizza 36.2+2.2" 11.6+1.2"™ 253.1+10.1 1041.6+141.7°
Spaghetti 30.8+1.2" 11.8+1.9"™ 237.0+ 9.6 884.0+ 389
Gochujang 34.3+1.8™ 10.0+1.4%" 243.7+155 854.1+ 557
Topokki 355+1.7" 6.1+1.3% 249.7+21.9 652.4+ 37.2°°
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Table 23. Energy and nitrogen absorbed and the ratio of absorbed/intake of the rats

Energy Nitrogen
Dietary groups
Absorbed bsorbed/Intake Absorbed Absorbed/Intake
BD + kcal/rat/4days 9% mg/rat/4days 9%

Basal diet(BD) 225.9+56.1° 85.7x1.4" T15.7+248.5 505+ 3.3
Ssalbap 239.9£49.2% 87.0£1.2% 1520.3+202.0 674+ 6.3
Boribap 224.9+36.7° 86.2+0.5° 794.3+227.6 458+ 8.0
Hyunmibap 230.8+33.3" 87.2£0.9™ 781.6+164.6 46.7+ 6.7
Tteokguk 330.2£26.0™ 90.5+0.6"™ 1285.5+222.2 541+ 59
Ramyun 306.1+ 7.9% 88.4+0.5"° 10795+ 51.9 64.5+ 2.4
Gimbap 242.4%+56.6™ 88.0+£0.6™ 542.7+284.3 41.6+12.1
Bibimbap 260.2£355" 87.1+0.6™° 714.94193.2 488+ 5.3
BD + Bibimbap (except sauce) 234.2+32.8% 90.8+1.1° 966.8+£167.8 556+ 49
Haemul-kalguksu 306.2+13.9% 88.7£0.6™ 1001.3+197.1 424+ 8.3
Japchae 369.5+41.6" 87.6£0.1°™ 1018.9+244.6 416+ 6.5
Haemul-pajeon 391.0+ 9.3 90.0+£0.4" 1587.0+142.4 51.1+ 36
Pizza 389.0£18.0 89.0+£0.3" 1611.5+199.1 55.0+ 54
Spaghetti 354.8+12.1% 89.3+0.3" 1505.8+ 83.1 572+ 1.8
Gochujang 321.7£18.0% 87.9+0.3" 1432.8+ 96.1 56.6+ 1.5
Topokki 344.7+20.4% 89.1£0.6™ 1258.8+102.3 58.0+ 2.0
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Table 24. AME and AMEn of the diets and the foods

Dietary Foods
Dietary groups
AME AMEn AME AMEn
kecal/kg/dry
Basal diet(BD) 3532.1+58.7°" 3532.0458.7

Ssalbap 3482.2+375.7° 3555.3383.6% 3937.0+£274.4* 4021.3£280.2>
Boribap 3475.0£21.5° 3474.9+21 5% 34831 74.7° 3483.0+ 746
Hyunmibap 3488.9+35.1° 3488.8+35.1° 3502.5+121.1° 3502.4+121.1*
Tteokguk 3915.7+24.0° 3915.6+24.0° 4839.8+ 80.5% 4839.7+ 80.5™
Ramyun 3707.2£23.0°>% 3707.1£23.0°>% 4267.3+ 77.4°% 42672+ 774"
Gimbap 3649.0+25.8" 36489258 3947.9+ 86.6™ 3947.8+ 865"
Bibimbap 3536.7£23.7° 3536.7£23.7% 3625.1% 80.9% 3625.0 80.9%
B+D Bibimbap (except sauce) 3848.0+46.4% 3847.9+46.4% 4059.9+158 2> 4059.8+158.1>¢
Haemul-kalguksu 3529.0£22.8% 35289227 3580.9+ 77.1% 3580.8+ 77.1%
Japchae 3779.9¢ 6.0°%* 3779.9t 6.0™% 4406.2+ 20.4°% 4406.1+ 20.4°%
Haemul-pajeon 3831.6£15.8°% 3831.5+15.8% 4600.7+ 53.7°% 4609.6x 53.7°%
Pizza 3941.4+14.9° 3941.3+14.9° 49995+ 50.7¢ 4999.4+ 50.7¢
Spaghetti 3857.4+13.4% 3857.2+13.4% 47143+ 456 47142+ 456
Gochujang 3591.7+11.4% 3591.6411.4™ 4461.9£123.6™ 4461.8+123.6™
Topokki 3508.0£21.8° 3507.9+21.8* 35905t 757 3590.4+ 75.7%
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Table 25. Comparison between AME value of foods in this experiment and the calculated values by various energy

conversion factors

AME by this

] by Atwater” by Rubner” by FAQ” by SoCheun”
experiment
————— kcalkg wet matter————
Ssalbap 1968.1 1784.1 1829.3 1820.4 1739.4
Boribap 1684.4 1914.5" 1962.8 1950.2 1862.6"
Hyunmibap 1740.1° 1989.7 2040.6" 2023.8" 1943.37
Tteokguk 947.1" 866.5 890.0° 863.0°* 854.4*
Ramyun 891.4 906.8 931.7 902.9 897.5
Gimbap 1405.5° 1512.3° 1552.4° 1516.3° 1485.1%
Bibimbap 1271.7 1462.0° 1500.3 1473.0° 1433.2
Bibimbap(except sauce) 1424.2 1490.1 1530.7 1479.8 1469.9
Haemul-kalguksu 443.0 461.3 473.0 467.0 4480
Japchae 1458.9° 1478 9° 1519.5" 1469.5 1462.6°
Haemul-pajeon 1307.3 1276.5 13115 1259.0 1258.8
Pizza 2765.7" 2584.4° 2656.5" 2539.4° 2558.9°
Spaghetti 1322.4 1199.3 1231.3% 1196.9* 1178.1°
Gochujang 2662.9" 1985.5 2035.7° 2028.9° 1936.1°
Topokki 1153.3 1246.5 1278.1" 1271.3 1215.0%"

1) Atwater's factors are 4, 9 and 4 kcal/g for protein, fat and carbohydrate, respectively
2) Rubner's factors are 4.1, 9.3 and 4.1 kcal/g for protein, fat and carbohydrate, respectively
3) FAO's factors are 4.05, 8.37 and 4.12 kcal/g for protein, fat and carbohydrate, respectively

)
)
)
4) SoCheun's factors are 3.8, 9.3 and 3.9 kcal/g for protein, fat and carbohydrate, respectively
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Figure 13. Comparision relative percentage values between AME values of single ingredients in this experiment and

calculated values by various energy conversion factors
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Table 26. Body weight changes, diet, gross energy and nitrogen intakes of rats during the experimental period

Dietary groups

Body weight

Intake

change Diet Gross energy Nitrogen
g/rat g/rat/4days kcal/rat/4days mg/rat/4days
Basal diet(BD) 11.0£11.2 63.1+14.7 260.0+60.7" 1604.0£374.5%
Kimchi 359+ 6.6 92.3+ 5.2 354.9£20.0° 2554.2+144.2°%
Kongnamul 23.7+ 2.3 80.6+ 1.7 350.8+ 7.5 2389.2+ 51.0
Sigeumchi-namul 276+ 2.3 76.2+ 1.6 3436+ 7.1% 2192.8+ 45.1™
o Kimchi-jjigae 146+ 3.2 877+ 2.5 379.2£10.6" 3192.9+ 89.3°
Doenjang-jjigae 174+ 1.5 83.7+ 2.2 376.7+ 9.8° 2976.8+ 77.3%
Doenjang 21.3+ 80 68.3+ 8.1 266.9+31.5% 1192.0+140.6"
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Table 27. Energy and nitrogen loss of the rats

Dietary groups

Loss energy

Loss nitrogen

Fecal Urinary Fecal Urinary

kcal/rat/4days mg/rat/4days
Basal diet(BD) 26.3+3.9° 77+1.6% 175.1+34.4% 570.0£93.4°
Kimchi 55.5+5.4¢ 20.6+3.1° 415.4+41.2° 965.7+96.8°
Kongnamul 53.1+5.3° 11.6+0.5™ 380.5+38.5° 785.4+19.3"
Sigeumnchi-namul 485+2.9 15.6+3.2° 402.1+25.5° 529.2+43.6

. Kimchi-jjigae 34.8+2.3% 24.1+1.9° 305.0£18.9° 1607.7+92.1°

Doenjang—jjigae 336+1.1% 17.4+1.1° 268.7+14.0™ 1525.5+82.7°
Doenjang 30.4+3.9° 4.2+1.0° 158.5+25.8° 263.4£29.5°
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Table 28. Energy and nitrogen absorbed and the ratio of absorbed/intake of the rats

Energy Nitrogen

Dietary groups

Absorbed Absorbed/Intake Absorbed Absorbed/Intake

kcal/rat/4days 9% mg/rat/4days 9%
Basal diet(BD) 225.9%56.1 85.7+1.4" 715.7+248.5 50.5£3.3
Kimchi 278.9£14.6 78.6+0.6" 938.5+242.3 46.1+£2.8
Kongnamul 286.0+ 9.5 81.5+1.6™ 1223.3+ 54.3 51.1+£1.4
Sigeumchi—namul 279.5% 4.8 81.4+1.0" 1261.6+ 17.1 57.6%1.2

o Kimchi-jjigae 320.3+ 7.2 84.5+0.7" 1280.2+151.3 39.84+4.0

Doenjang-jjigae 3257+ 9.3 86.4+0.4" 1182.6+ 66.0 39.7£1.9
Doenjang 232.4£29.3 86.4+1.7" 770.0£148.9 59.6£9.6
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Table 29. AME and AMEn of the diets and the foods

Dietary groups

Foods

AME AMEn AME AMEn
kcal/kg/dry

Basal diet(BD) 3532.1£58.7" 3532.0£58.7™
Kimchi 3023.14£235° 3023.0£235 2180.6+ 93.2° 2180.5+ 93.2°
Kongnamul 3544.8+67.7" 3544.6£67.7™ 3832.1£234.7" 3832.0£234.7°
Sigeumchi-namul 3669.3£44.0° 3669.2£44.0° 4166.8+149.1 4166.7£149.1"
oo Kimchi-jjigae 3654.3£29.0° 3654.2429.0° 4124.0£101.2° 4123.9+101.1°
Doenjang-jjigae 3888.6+16.3° 3888.5+16.3 5484.3% 63.2° 54842+ 63.2°
Doenjang 3377.2+64.6" 3377.1£64.6" 1794.7£339.5° 1794.6+339.5°
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Table 30. Comparison between AME value of foods in this experiment and the calculated values by various energy

conversion factors

AME l?y this by Atwater” by Rubner” by FAQ” by SoCheun”
experiment
————— kcalkg wet matter————
Kimchi 162.5° 199.9" 205.3 197.9 195.9"
Kongnamul 5185 568.4 585.5 541.2 570.1
Sigeumchi-namul 568.4 589.2 607.4 557.4 595.0
Kimchi-jjigae 376.5 421.3 433.6 403.9 419.7
Doenjang—jjigae 579.7° 521.8" 537.4% 496.0" 522.1°
Doenjang 761.3" 1243.8" 1280.0 1189.8" 1235.8"

1) Atwater’s factors are 4, 9 and 4 kcal/g for protein, fat and carbohydrate, respectively

2

)

) Rubner’s factors are 4.1, 9.3 and 4.1 kcal/g for protein, fat and carbohydrate, respectively
3) FAQ’s factors are 4.05, 8.37 and 4.12 kcal/g for protein, fat and carbohydrate, respectively

)

4) SoCheun’s factors are 3.8, 9.3 and 3.9 kcal/g for protein, fat and carbohydrate, respectively
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Figure 15. Comparision relative percentage values between AME values of single ingredients in this experiment and the

calculated values by various energy conversion factors
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Table 31. Body weight changes, diet, gross energy and nitrogen intakes of rats during the experimental period

Body weight Intake

Dietary groups

change Diet Gross energy Nitrogen

g/rat g/rat/Adays kcal/rat/4days mg/rat/4days
Basal diet(BD) 32.3+ 2.2 83.7+4.8 350.0+20.0° 2375.8+135.7"
Doenjang 272+ 6.8 75.77+3.8 296.0+£14.9° 1321.7+ 66.4"
Gochujang 2box 3.2 77.6+1.8 300.3+ 7.0 2191.5+ 51.2°
Bibimbap 168+10.3 60.4+8.2 256.0+34.8° 1702.8+231.4°

(except sauce)

BD-+ Japchae 244+ 1.7 75.8+5.1 306.0+20.6™ 1968.3+132.5%
Kimchi 21.1+ 31 66.1+3.4 266.7+13.8" 1828.8+ 94.8%
Pizza 224+ 37 65.7+5.9 268.5+24.1° 1936.7+173.8"
Hamburger 272+ 49 74.9+2.4 329.9+10.5% 22447+ 717"
Steak 315+ 3.0 83.9+6.0 382.3+27.3" 2258.6+161.4"

* Bibimbap removed sauce
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Table 32. Energy and nitrogen loss of the rats

Dietary groups

Loss energy

Loss nitrogen

Fecal Urinary Fecal Urinary
kcal/rat/4days mg/rat/4days

Basal diet(BD) 26.2+1.8" 6.1£1.0 205.1+17.7 7164+ 652"
Doenjang 32.1£4.3" 47£1.1 163.531.0 2494+ 31.7°
Gochujang 35.0£1.8" 44£05 205.8+16.0 7651+ 671"
B}ggggjtplauce) 17.5+1.9° 42+1.1 180.0£11.4 556.0+121.3%
BD+ Japchae 31.3£3.0" 5.8+1.7 208.3+22.1 657.8+ 95.8"
Kimchi 2352.3" 4.0£0.3 238.6+20.4 4791+ 729"
Pizza 25.9+2.2% 5.5+0.4 160.1+11.1 661.6+ 56.9%
Hamburger 41.8+2.0° 5.1£1.1 196.6+16.7 816.2+155.2"
Steak 59.0+3.5° 6.4£1.7 236.5+36.8 787.4£172.6™

* Bibimbap removed sauce
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Table 33. Energy and nitrogen absorbed and the ratio of absorbed/intake of the rats

Energy Nitrogen
Dietary groups
Absorbed Absorbed/Intake Absorbed Absorbed/Intake
kcal/rat/4days 9% mg/rat/4days 9%

Basal diet(BD) 317.7+18.5 90.8+0.5° 1454.3+ 89.7" 61.4£2.1
Doenjang 209.2£14.4 875+15" 908.8+ 66.0°" 68.7£3.6
Gochujang 260.9+ 6.9 86.8+0.6™ 12205+ 41.1% 59.9£2.5
Bibimbap’ 234.2£32.8 90.8+1.1° 966.8+167.8° 55.6+4.9
(except sauce)

BD+ Japchae 270.7£17.6 885+0.4™ 1102.2+ 40.9% 56.6+2.8
Kimchi 239.012.5 89.6+0.6™ 11110+ 845" 60.8+3.4
Pizza 237.0£21.6 88.2+0.3™ 1115.0£136.0° 56.8+2.7
Hamburger 283.0= 9.0 85.8+0.5" 1231.9£129.1% 59.2%5.7
Steak 305.0+23.3 79.7+0.5" 1234.7158.6™ 54.9£5.9

* Bibimbap removed sauce
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Table 34. AME and AMEn of the diets and the foods

Dietary
Dietary groups
AME AMEn

Basal diet(BD) 3794.4+21 4 3794.3+21 .4
Doenjang 3421.6£57.5% 3421 55757
Gochujang 3361.9+24.4* 3361.8+24.4°
Bibimbap (except sauce) 3848.0£46.4' 3847.9x46.4'
Japchae 3573.7£17.7™ 3573.7£17.7™
ol Kimchi 3615.8+25.3% 3615.7+25.3%
Pizza 3602.4£12.0° 3602.3£12.0°
Hamburger 3778.2£19.9* 3778.1£19.9*
Steak 3630.8+24.3°" 3630.7+24.3°"

* Bibimbap removed sauce
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Table 35. Dietary intakes, feces and urine with weight and calorie basis during

metabolic trial

Dietary groups Diet Feces Urine
Weight g/rat

Basal diet(BD) 83.7+ 4.8 76+ 05" 39.1+ 4.5
Doenjang 683+ 8.1% 7.1+ 1.0™ 175.1+33.7°
Gochujang 776+ 1.8% 9.2+ 0.5% 66.0+ 6.0
Bibimbap 604+ 827 48+ 0.3° 334+ 5.9°

B (except sauce)
p Japchae 703+ 69% 79+ 1.0™ 49.4%10.0*
+ Kimchi 66.1+ 34% 6.1+ 0.6 546+ 6.0
Pizza 65.7+ 59% 7.0+ 0.6° 421+ 6.7
Hamburger 749+ 2.4% 105+ 05¢ 319+ 3.5
Steak 839+ 6.0 14.4+ 0.7° 955+ 3.4°

Calorie keal/rat

Basal diet(BD) 350.0+£20.0" 26.2+1.8 6.1+1.0
Doenjang 266.9+31.5* 30.4+£3.9™ 4.241.0
Gochujang 300.3+ 7.0° 35.0+1.8% 4.4+0.5
Bibimbap 956.0+34.8° 17541.9° 49411

B (except sauce)
b Japchae 283.7428.0™ 28.8+3.5" 5.8+17
+ Kimchi 266.7+13.8 23.5+2.3% 42405
Pizza 268.5+24.1* 95.9+2.2" 5.5+0.4
Hamburger 329.9+10.5° 41.8+2.09 5.1+1.1
Steak 382.2+27.3° 70.8+3.5° 5.4+1.7
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Table 36. Estimation of apparent metabolizable energy (AME) contents

Dietary groups Diets
kcal/kg dry
Basal diet(BD) 3794.4+£21.4°
Doenjang 3377.2+64.6°
Gochujang 3361.9+24.4°
Bibimbap (except sauce) 3848.0+46.4°
Japchae 3531.5+44.8"

BD +

Kimchi 3615.8+25.3
Pizza 3602.4+12.0"
Hamburger 3778.2£19.9°
Steak 3630.8+24.3"
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Table 37. Body weights of the rats during experimental period

Dietary groups Initial 1st week 2nd week 3rd week 4th week Over-all changes
g/rat
Basal diet(BD) 85.7+2.6 141.8+2.9" 196.7+2.6 245.7+ 3.0 280.8+ 3.0 1951+ 3.4
Doenjang 80.8+0.6 114.9+4.9 135.0+4.0* 1758+ 2.8° 208.2+14.5" 12744149
Gochujang 81.7+0.9 139.7£3.2" 195.8+2.0 2477+ 4.0™ 282.6+ 52" 201.0+ 59"
Bibimbap b b d be be
(excent samce) 85.3+2.4 147.6£4.0 204.1£3.2 261.6+ 3.2 285.0+ 84 199.6£10.6
BD - yapchae 83136 146.8+6.1" 201.9+5.7 2569+ 5.4 282.5+ 49" 1944+ 55
" Kimchi 83.3+19 139.5+7.1" 194.4+5.2 242.8+ 2.0° 262.4% 53" 179.1+ 6.8
Pizza 84.82.2 142.06.3" 196.9+5.7° 249.3+ 5.2 271.5 69 186.7+ 6.6™
Hamburger 87.2+3.2 146.7+3.9" 193.6+9.3 266.2£10.4° 301.3+£12.7° 214.1£11.8°
Steak 83.2+3.9 137.4£9.3" 195.9+6.8 242.0+ 8.2" 260.9+14.6" 172.6+12.2
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Table 38. Diet intakes and efficiency ratios of the rats during experimental

period
Dietary groups 1st week 2nd week 3rd week 4th week
Diet intakes g/rat/day
Basal diet(BD) 14.1+15 13.1+0.7 20.1+0.5" 20.1+0.6
Doenjang 11909 10.5+0.7 17.5+0.9" 171+14
Gochujang 13.8+1.6 13.8+0.6 21.8+0.4" 19.1+0.5
Eifgliazauce) 143414 12606 198407 16.7+1.1
BD + Japchae 15.2+1.8 12.8+0.8 21.1+0.5" 186+1.0
Kimchi 12.0+1.8 13.1+0.7 20.0+0.9" 16.4+1.0
Pizza 14.6+1.8 13.3£0.9 21.1+0.5" 17.5+0.8
Hamburger 14.2+1.6 12.4+0.8 20.3+0.9" 18.3+0.8
Steak 14.1+24 13.3+£0.6 19.7+0.3" 18.6+0.9
Diet efficincy ratio
Basal diet(BD) 1.6+0.2 1.7+£0.1 29+0.2 4.1+0.2
Doenjang 3.3£1.0 4.3+£2.2 3.1£0.3 2.4%2.1
Gochujang 1.6+0.1 1.7+£0.1 3.0£0.2 0.2x1.1
Eifgliazauce) 1.6+0.1 1.6+0.2 2.4%0.1 2.2+2.1
BD + Japchae 1.8+0.2 1.7+£0.2 2.7£0.2 6.8+2.0
Kimchi 1.5+0.1 1.7+£0.2 2.9£0.1 4.9+0.7
Pizza 1.8+0.1 1.7+£0.2 2.8%0.1 6.6x1.1
Hamburger 1.7+£0.2 29£1.2 2.4%0.3 4.0+0.5

Steak 2.0+0.2 1.6+0.1 3.110.2 3.6£2.1
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Table 39. Energy expenditure in the rats*

Body Intake
Dietary groups ) Accumulated ) Energy expenditure in
Weight Gross energy Diets Gross energy
energy gross energy
g/rat kcal/rat kcal/rat g/rat/30days keal/rat/30days kcal/rat/30days
Basal diet(BD) 102.442.2 622.4+185™ 465.6+185™ 471.9+12.8" 1972.9+ 536 1507.3+ 425
Doenjang 69.1+3.9" 409.0+279" 252.24279% 399.0+14.9" 1561.1+ 584" 13089+ 394
Gochujang 98.2+1.1° 594.7+10.3° 437.9+10.3° 479.2+10.3" 1855.3+ 39.9™ 1417.3+ 298
Bibimbap
(oxcent. sauce) 103.0+29% 625.0+15.2" 468.2+15.2° 4437+12.3% 18305+ 51.9™ 14123+ 549
B cd cd cd b bed
D Japchae 100.1+2.8 612.2+23.7 455.4+237 473.0+186 1909.8+ 75.1 1454.4+ 55.7
. Kimchi 90.4+2.0° 527.8+138" 371.1+138" 42644153 17202+ 616 1349.1+ 609
Pizza 101.3+2.0% 625.1+234 468.3+23.4 4786+119" 1954.2+ 485™ 14859+ 42.9
Hamburger 107.5+2.1° 666.0+13.4° 509.3+13.4° 449,422 5™ 1979.2+ 99.0° 1470.0+100.9
Steak 106.9+09¢ 666.9+ 53¢ 510.1+ 53¢ 464.5+334° 2116.5+152.0° 1606.4+150.5
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Table 40. Heat increment evaluation*

Heat increment

Energy

Dietary groups Dicts Gross oner ox fﬁéﬁ; ‘n Expenditure in Energy Exped./Accumul
gy D metabholic Expend/Intake . Index
gross energy energy
g/rat/30days kcal/rat/30days kcal/rat/30days % 9%
Basal diet(BD) 471.9+12.8 1972.9+ 53,6 1507.3¢ 42.5 1324.9+ 37.8 74.00+0.72% 269.1+10.1°
Doenjang 399.0£14.9° 1561.1+ 58.4° 1308.9+ 394 1095.4+ 32.3 81.48+1.69" 515.7+79.2"
Gochujang 479.2+10.3 1855.3+ 39.9™ 1417.3¢ 29.8 1173.2+ 24.6 72.79+0.33° 297.0+ 2.0°
Bibimbap ab be . .
B 443.7+12.3 1880.5+ 51.9 1412.3¢ 54.9 1239.3¢ 50.3 72.55+1.21 246.9+16.9
(except sauce)
D Japchae 473.0+18.6" 1909.8+ 75.1" 1454.4+ 55.7 1215.1+ 46.5 72.77+0.73° 278.7+10.7"
+  Kimchi 426.4+15.3™ 1720.2+ 61.6™ 1349.1+ 60.9 1170.5+ 54.7 75.85+1.19% 318.4+£20.3°
Pizza 478.6+11.9° 1954.2+ 485 1485.9+ 42.9 1255.9¢ 38.0 72.83+1.16° 273.5+16.5"
Hamburger 449.4+22 5% 1979.2+ 99,0 1470.0+£100.9 1188.7+ 87.0 69.76+1.85° 220.9+18.5"
Steak 464.5+33.4° 2116.5+152.0" 1606.4+150.5 1176.5+£119.7 69.30+2.14° 230.3+£23.0"
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Table 42. The changes of calorie(kcal) by composition of staple foods

H_A]

A AR ¥ wawg | whw | 9ed Fas
131 52 (g) 200 300 100 15 65 65 (keal)
41 AU 00% 393.6 724.2
T2 BUL70%+ 5.2130% | 376.6 707.2
T3 AU50%+ BE]50% | 365.3 113.0 118.1 56.0 33.7 9.8 695.9
T4 BUF30%+ 5.270% | 353.9 684.5
T45 1.21100% 336.9 667.5

730

720

710

700

690

680

670

LRSS P R '\\ N B B D 060
S ,63’@ f&,‘ é"\é) f\ %y&,&z ”&s{ﬁ cto E

S 630

AN 2o s s Pme 2

Figure 17. The calorie contents(kcal) of each foods

in staple foods
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Figure 18. The changes of calorie(kcal) by composition

of staple foods




Table 43. The changes of calorie(kcal) by composition of staple foods

= =2k
AN BTk W 745] ek v
19152k (g) 200 600 100 80 65 (kcal)
71 AR 00% 393.6 860.5
T2 BH70%+ 1 30% 379.9 846.8
743 AE50%+ 1) 50% 370.8 341 80" 30" 9.8 837.7
T4 AEL30%+ A1 70% 361.7 828.6
A5 1 100% 348.0 814.9
Velg ke a4 3004 =

870

860

850

840

830

820

810

800

790 T T
T T2 - T4 s

Figure 19. The calorie contents(kcal) of each foods

in staple foods

Figure 20. The changes of calorie(kcal) by composition
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Table 44. The changes of calorie(kcal) by composition of staple foods

e
W~

F2/% 2 - I +d?
B3 7 5ol ALzd AlE A Y o =4 ] (keal)
191 7-2(g) 200 240 70 40 65 60 ca
741 2100% 393.6 832.1
T2 AHE70%+ A1) 30% 379.9 818.4
T3 AHE50%+ &A1)50% 370.8 139.1 202.7 50" 36.9 9.8 809.3
T4 AHE30%+ &A1) 70% 361.7 800.2
745 A1 100% 348.0 786.5
Velg ke a4 3004 =
450.0 840
400.0
350.0 830
300.0 820
250.0
200.0 810 S
150.0
100.0 800
50.0
0.0 790
e o olo ale o \ %
,‘9@ &@\ &Q <>\/\Q\ \ég\ %‘Q’Q\g\ag ,&x/y¢ 'fi?bﬁ"f 780
P
LS gf& 9\0{‘1’*/ v\f‘« ;ez*? L ,;f?a Y\% W N 770
0‘5‘0 o)"Q Y 760
% % % T A2 T3 T4 T5

Figure 21. The calorie contents(kcal) of each foods

in staple foods

Figure 22. The changes of calorie(kcal) by composition
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Table 45. The changes of calorie(kcal) by composition of staple foods

—1u:

~

]

‘Zl‘}—\—]l/]?:l]‘ A O 1 O ﬁl = =7+ 7] %—Oé%k
U] o=y ﬂj:ﬁ_‘ﬂ =] ZZ]-X]' 7]'X] L}E Ak (keal)
19172 (g) 200 330 120 60 70 70 ca
TA1 AH-100% 393.6 829.3
A2 AET0%+ A1)30% | 379.9 815.6
A3 AE50%+ A150% | 370.8 707 245.7 60" 25V 35Y 806.5
T4 AE30%+ AV 70% | 361.7 797.4
A5 &A1 100% 348.0 783.7
Vokgthe @) 3004 G
450 840
400
350 830 —
300
250 820
200 810
150
100 800
50 790
0
780
. S . Y S % % R
9 [\) Q Q QQ %0 \} ~
$ 0§ G AR0 770
LS T
(\Q ‘)Q V”Qﬁ\ 760 T T T
LS A 41 R I I el

Figure 23. The calorie contents(kcal) of each foods Figure 24. The changes of calorie(kcal) by composition

in staple foods of staple foods
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Table 46. The changes of calorie(kcal) by composition of staple foods

= o
A/ 2N EEISERY A A= Aol 71577 e
195 () 200 600 70 65 10 70 (kcal)
A1 Z100% 393.6 851.5
T2 B70%+ B8]30% | 376.6 834.5
743 A50%+ Be]50% | 365.3 188 173 36.9 30" 307 823.5
T4 A30%+ BE]70% | 353.9 811.8
745 12 100% 336.9 794.8
D Rea A, dFFa3 8 Fx
P obErhe @384 3004 A=
450 860
400 850
350
300 840
250 830
200 820
1(5)8 810
50 800
0 790
780
s"Z 770
760 T T T T
3 Tl T2 T3 T4 TAs
Figure 25. The calorie contents(kcal) of each foods Figure 26. The changes of calorie(kcal) by composition
in staple foods of staple foods
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Table 47. The changes of calorie by composition of flour based dishes

B_x]

= 2 T Zoak
M e ESIE 7%7) ot
19152 (g) &1)550, $)500, F)540, £)550, HD410 250 60 80 ca
741 L= 310 801.8
T2 A H] 300" 791.8
743 a4 440V 452V 9.8 30 931.8
T4 29 440V 931.8
745 CIRIRRis] 410" 901.8
Vobgrhe @A) 3004 A
500 950
450
400 900
350
300 -
250 - 850
200 -
150 - 800
100 -
50 -
0O - T T T T T T — T -_l 750
= S & & X A AN
#° XN 2 B S & N
,%ﬁb ’7( % % g} &ﬁ 4\& 700 T T T T
& A1 T2 T3 a4 A5
Figure 27. The calorie contents(kcal) of each foods Figure 28. The calorie contents(kcal) of each foods
in flour based dishes in flour based dishes
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Table 48. The changes of calorie by composition of flour based dishes

H_ X
T e wad | avad | aead Fa
191 2% (g) ©)500, ¥H510 100 75 80 60 (keal
41 ERs 473.?)” 459 130 - 08 794.3
F42 B 350 670.7
VolsThe @ 3004 #x
900
800
700
600
500
400
300
200
E ==
0 ., T T
"= UE= B M 2K i Z=Z x| g1 Td2

Figure 29. The calorie contents(kcal) of each foods in flour based dishes
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Table 49. The calorie contents(kcal) of one course dishes

1=IPN|
3T T -
g e I I - 5 N & e
191 2-2(g) 1)410, #)500, A)500 330 30 100 60 (keal)
T41 ]\ Wk 521.4 755.9
T2 3 683" 70 24% 130.7 9.8 917.5
743 A& vt 782" 1016.5
U 2ol opEobg A, oA PR Aag Fx
P olgrhe 4 3004 Fx
900 1200
800
1000
700
600 800
500 -
600
400 -
300 - 400
200 -
200
100 - .
0 = T T - — T 1 0 T
Hjgg 3| EE I1I%‘§%* Dl‘lﬁ* FEotw *HEJLP‘* Hj=Z K| T2 T3
Figure 30. The calorie contents(kcal) of each foods Figure 31. Calorie contents(kcal) of one course dishes

in one course dishes
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Table 50. Calorie contents(kcal) of one course dishes

B
QEZ g Zogk
e ISEERE b | wagolgels | wFuA e
ca
19122k (g) 7hH500, €400, ¥)400 350 60 20 60
A1 Fhe ko] 672" 929.8
A2 oFut 619" 30? 188 30? 9.8 876.8
743 2wt 773V 1030.8
D A3z olokEolg ], g PR Auy Az
Y olgrhe @gal 3004 Fx

1050

1000

950

900

850 o

800 -

750 -
41 42 743

Figure 32. The calorie contents(kcal) of each foods

in one course dishes
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Figure 33. Calorie contents(kcal) of one course dishes




Table 51. The changes of calorie by diet composition with flour-based meals

19122k (g) % % (kcal) TP
.1 0o = O kcal)
RN 200 230.7
Qo= 600 2517
S|
TRl 2Ant 220 309.2 9424
] 170 151.5
o % o] 200 230.7
T2 & 300 5427 1093.7
RIS 100 3217
D A3z ojokEolAg ], AP E Auy HAx

1200
1000
800
600
400
NE BN
(0] T T T
= 52 0 T U ape =t A1

Figure 34. The calorie contents(kcal) of each foods in flour-based meals
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Table 52. The calorie contents of Chinese dishes

L Abo] = w47 o)k
T T A o
19152 (g) #)650. 7H650. 7500, ©)1000. A)1000 100 50 (kcal)
TA1 A} 797" 1081
T2 27 825" 1109
TA43 2} A} 742V 274"V 10% 1026
T34 5 (F4) 648" 932
745 S 638" 972
D A3z olokEolAg ], YR Auy AE
P (F)AEA), AEDRE ) AIHEE Fx
900 1150
800 -
1100
700 -
600 - 1050
500 - 1000
400 - 950
300 -
900
200 o
100 = 850
0 b T T T T T T 1 800 T L) T T
AEE O ZEAPR RPEE 25 mE Zoks ohgx] 741 742 793 T84 745
Figure 35. The calorie contents(kcal) of each foods in Figure 36. The changes of calorie(kcal) by diet composition
Chinese dishes in Chinese dishes
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Table 53. The calorie contents(kcal) of Japanese dishes

A2 Ak
. . TEH
=7k S5 () APzt G FA = T4 (keal)
ca
19122k (g,ml) 200 350 150 106 50
o 2F(kcal) 626.8 211V 207V 1232 10? 1197.8
R e ) - B I B 0 B e R e
DA}, AEAR e} AGARE T2
1400
1200
1000
800
600 -
400 -
200 A
O 1 1
E7tA s MM xgt QHjFMB E 23y A=

Figure 37. The calorie contents(kcal) of each foods in Japanese dishes
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Table 54. The calorie contents(kcal) of a burger set menu

ANA AE A
- - EXE
A Ll x| -] A =}
(kcal)
19122k (g,ml) 280 114 10 310
o 2F(kcal) 648.8 305.6 19V 143% 1116.4

DV (E@ Al AEges JHgEE Fx
http://www.mcdonalds.co.kr/our—-menu/menu/#/drinks #+=%

1200

1000

800

600 -

400 -

200 -

SEH > =X =2}0| 74| &t =at

O
19
"

Figure 38. The calorie contents(kcal) of each foods in a burger set menu
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Table 55. The calorie contents of a pizza set menu

B B
9
¥ =} 23} A g IR v & Afolt}
(kcal)
19122k (g,ml) 160 200 50 40 310
A 2(kcal) 4425 264.5 212.1Y 40? 149% 1108.1
VoaEojekzolax] oAl 2 Bz
PEmEAY, 4ERRY} JYITE B2 ]
http://www.mcdonalds.co.kr/our—-menu/menu/#/drinks %tz
1200
1000
800
600
400 -—
200 -
O —
| Xt A TFAH| E| o — o= AtolC}

Figure 39. The calorie contents(kcal) of each foods in a pizza set menu
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Table 56. The calorie contents of a beefsteak set menu

ZEo] = Aet ]
PRE 13 kol obA e = o] 2 Enl ii?;
19152 (g,ml) 220 114 150 300 310
o 2 (kcal) 744 305.6 68.7" 1147 143? 1375.3

=
;) (FHIYEY 2, FAE PEa7 A=
http://www.mcdonalds.co.kr/our—-menu/menu/#/drinks %+z

1600

1400

1200

1000

800

600 -

400 -

200 -

AH|o|a = 3 x| = 2} 0| OfxfjAiz| = ok 0| A

|

=at

Figure 40. The calorie contents(kcal) of each foods in a beefsteak set menu (kcal)
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Figure 41. The comparison of total calories(kcal) in Korean and Western dishes
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!.\'[ETABOLIZ.—\BLE ENERGY EVALUATION-OF THE'-KOREA-
TRADITIONAL MEAT FOODS

+

Fun MiKim!, Sang Pl Hong ' Chang Eeyn Kwock® and Jin Ho Choi ™"
! Proceszing Tachnolosy Ressarch Group, Horsan Food Foessarch Institets Eyungsi, Horss
* Deparimant-of Animal -5 cienca, Chungnam National University, Dagiann, Fosea

Ahstract: — This' study - was: conducted: to- evaluate:
metabolizable-energy -of -the traditional Korean-meat
foods by using-an experimental-animal method.  The-
experimental groups-were-9-(6-Korean foods-and 2
Western foods® and baml diet (BD)).- Each
experimental -diet was-composed-of 70 % BD, and 30%
experimental’ food.- Thers- were' no- statistically
significant differences in- the: level of body- weight
change. The: dietary-and- energy - intalke- of the BD
eroup” were' lower: than- those: of other- groups
{p=0.05).: The-fecal and- urinary - energy-loss-of- the
B} group- were lower- than- those- of other groups
(p=0.05).- In- dry- basis, the: food- apparent
metabalizable enersy (AME) of samezefans. hulogh
samevenpsak: jevmb:hokkenpy and fried: chicken
were: higher  than: those- of 'DﬂlEl"gl‘Dtp‘! (p=0.08).
However, in-as-fed basis, the moisture of foods-was
rezponsible to-the  AME of the foods. The resultsof
this: study- show: that- Korean- meat' foods- have
different-energy - content- with' cooking method-and-
types of meat' Therefore becanse Korean foods
have' considered- high-calorie: foods: based- on
comentional calorimetry., accurate determinationof
actoal metabolizable energy: content must be

evalnated by using animal experiments...

IUa:t Words — Apparent-metaholahle energy, Meat
food, By-differenceenergyevaluation.
]

I —» INTRODUCTION..

Thﬂ concept of food emergy- hxs- evolved from
gross energy to metsbolizsble emergy, and =s
suggested by Eubner. not 2l of the pross- energy
can- be used by- the- body- [1]. M«%@i&l@%
emergy- i3 defined- as- the difference: between the
gross energy and the ensrgy excreted 25 feces and
urme [2]. - Systematic studies of meizholizable.
snergy of food wers conducted by Eubner m
Germany and Atwater m- the TS, [3]. Atwater
used datz- from- digsstibility. experiments- of
protems, fats, and carbehydrates: m humans, and
suggested the-concept of coefficient of availal ity.
Arwater znd- Bryant zpplied- this- coefficient of

=2 LE2(0IH M )=
avzilzbility to- the gross: energy value of mixed
dists. Based on thess experiments, they
estzblizshed numbers Imown = the Atwater factor.
The reported Atwater factors for protems, fats, and
catbohydrates- were- 16.736,- 37.2376, and- 16.736
kl'gofavailzble energy, respactively [3]..

Becanse of the recent changes m distary
consumption- ameng- Koreans - with high calories
and- high- fatr content, nutritionzl- imbalance has
become more prevalent and mcidences of chronic
metzbolic- disezses have been morezsmg. - Until
recently, - adult diseases- have been relatively less
prevalent in- Kores than- - developed: countries,
and- this can be attributed to- the consumption of
traditionzl Korean food [4]. Traditonal Korean
food- uses- 2 variety- of mpredients- and- cooking
metheds, which helps - maintaming: 2 hezlthy
body. - The calculations  based on- the conversion
coeffictents- do- not consider- the differences- m
digestion- because of mteractions- between  the
differ=nt mgredientss amd changes: m- the
avzilzbility: m- different cocking methods, thus,
makmg- the calculated: values differsnt from- the
actual energy the bedy obtams from: such- foods.
Previously: published studies: show - that the: actual
metzbolic availzbility m- the body and caleulated
calories usmg- coefficients - show - a differsnce of up
tod0%..

Thetefore, in-this study, we aimed to-determine the
zcial metabolizable energy of traditional Korean
foeds by usmg an- expermmental anmal methed, to
show the limitations of using calopmetry basad on
conversion coefficients. Further -we measured the
zcmal bioavailzble snergy- m- Korsan foeds to
show that traditional Kerean foods are low-calorie
andhezlthy-in terms of the energy-metabelism.

I[ —+ MATERIAI SANDMETHODS.,

Animals and diet: |
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The anmals were divided mto 9 expermental
groups:- the- basal- diet- (BD) group, & groups with
representative: Korean- meat foods- (3zmpvetang
[chicken- soup- with- glutinous: rice],

: ssellsongtang
[cattle bone soup], gg]{}ggj;a;g\g [catle rib-meat soup],
bulzogi

[catle meat with onion- and- sov- souree],

sameveopsal [roasted: bacon]- and- )

01 W ot o pastz|-and 2 Eroups-wi
ith- hot pepper paste] and 2 groups with

Westem- foods- (fried- chicken and- tonkasy [fried
petkcutlet]) [3]..

The expermental animal used was the Spragus—
Dawley-rat with-an-averape body weight-of 213.1
= 3.6 g. Each experimental group consisted of 63
rats. The totel- durztion of the experiments was- 7
days, mcludmg 3 days of adaptation to the dist-and
4 days of collecting feces and wrme. - The
nutritonzl- mgredient compositions: of the basal
diet werelisted in Table 1..,

Tabla 1 Formoulation-of basal dist.,

Insradiant.. Composition.. +
- % +
Com starch . 42800, £
Cazsin., 17.500-. &
Glwooss., 13.200-.
Sucroes . 10.000-. &
Soyoil. 5000,
Callulosa., 5.000-0 &
hlinarsl pram' . 4500, £
WVitemin prem® . 130, o
GEstein. 0380,
Cholin, bitstarsts 0.300-. &
BHT. 0.001.

P Witamin premix providad the followine mmeke or [Uks
diat:- tismin L T.E- dboflavin: 7.8 calcim
capipihemats 200 & ndacin 39; prridosina HCL ©.1; folic
acid,- 26; biotin - 0.2 vitamin B12,- 32.5 e-tocephawd

L3p vitsmin A pelmitgs 52000 vitsmin D3,

This- study was- conducted- - accordance with- the
NIH gudelme described m- the Prmciples of
Lzboratory Animal- Care and- approved by the
Animal Ethics- Committee- of the Korsa Food
Besearch Institute_

The gross ensrgy content of the Korsan food
sample, - expetimental- diet,- the- feces- and- urine
were-determmed - by completely combustmg- the
samples-in-2-bomb calorimeter (Parr Co., LB SA).

The metabolizzble: energy- of the en.pmmsﬂtal
samples was measured - terms - of the apparent
metabolizable energy (AME) [6]. - The- AME was
calculated usmg the followmg-equations:.,

(GEf»*-X)-Yef- ¥
AMEAEIg)=", ) I

Feed Intake(g).,  +
AME: Apparentmgtsbglizable enerey (k/e)..
GEf: the gross energy per- kg of consumed- dist
e

Hzmount of dist consumed.,

ek the total- excreted- energy- (total energy- of
feces and urine, KT of the experimental rats - that
received the-experimental- dist.,

+ a
AME pergramtest mgredient (lJ/g) =+
+ o
AME pergrambasal diet++
AME per-gram test-diet - AME pergram- +
basal diets
03+ +

0.3:the ratic of sxperimental foodto BD.,

Statistical analysis..

Al results- of the experiments- were presentad: 23
the: mean with- SEM, and  the variance  was
snalyzed using: one-way-znalysis-of variance -and
the- significance- test- between: the- averages- was
conducted usimg the Tukey test by SPS5 - (version
18.0.0,- 2009),- with-p-<-0.03- as- the- significance
Ll

j]l -+ RESULTSANDDISCUSSION.,

In-thiz- study, the metabolizable energy- of Korean
mezt foods was- messured using experimental
animals,- to- determine- the- energy content more
accurately. Currently, the  energy conversion
coeffictents- that- are widely used- are considered-to
oversstmate the energy content of Korean foods,
which- are- pemerally- made of 2 variety of
meradients. - The level of distary mtzke, energy
intakes, - and- fecal and- urinary- enetgy- losses- of
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each experimental group-is- listed m- Table 2. The
gross- energy- itake of the BD- proup- was- lower
than- those- of the- other- experimental- proups- (p <
0.03)...

The dietary- AME and the actual AME of the foods
(dry- basis) were listed- in- Tzble- 3. The AME. of

the foods were used i this- experiment were- 21l
meazt,-the AME of the Korean meat foods and the
Western meat-foods were varied with- the cooking
metheds- and recipe- [6]. Therefore,- becanse
Korean- foods- have considered- high-calonie foods
based on conventional calorimetry. scourate
determination of acmal metbolizzble enerey

content must be evaluated by usmg anmmzl

foods-were ranged- from 4722 to 6144 kealkg m g, g
sxperiments. ., 2B L2010 M)

dry basis. - Whereas, the AME of food m wet basis
wete tange-from 58%-to- 3660 kealkp -In-spite of

a T L 201 M)

£ Table-2 Distary-and -energy-intakes, and fecal-and urinary-energv-loss '
L — . Intaka., o. Enargy loes. _ +
Dzt Enarey .. 0 Fagal . Urinary . +
5 s Loz, = Tzt . a
Bazal dist{BD).. 55.1. =, 14.1%, L0R. =, 583, . A =g 38, T.1a =. L4, )
4 SamEEmE.. 000, £, 2=, 43, £, 105 . 10 104. =, 004, @
5 SanllaonEime.- BO.5. =, BE=. 4140, =, i a3, 105. £, 25, @
- GAlhiispE 100.8., =. 1.9¢, 4585, £, 1339, 2 155, 24.5. =, 144, Ful
ED—+. BEnlgpsi B6.0., =, 38=, 4025, = 1835, . 2 da 230, 11.3., =, 06" o
G Sameveopsdl.  103.0. =. 535, 4013, =.250% . 372. 2. 36, 208, =, 1T, @
A ehakh ' B6.1. =, ~4.0%, 400 0. =, 2325, . 2a &, 12%, 08, =, 12, @
- Friad chicken . 601, =, 12.3%, 3200, £, 586, . 200. . 3.0R, 118, =, 22, g
a Trmkasn. B4, =, 5.5%. 30392, £, 253, [ 30.4. . 14, 16.2., =, 26, Pl
f!vIean:SE}u]'__ n=4-8., o
*Waans in-a row-with superscripts without a-commeon letterdiffer pd 03,
Table-3 Distary- AME -and Food- AME'
B _ B Food ANE . a
Distary AME ., : 3 :
a a Diy-baziz . Wat baiz . +
B Loal kg diat . B hoslke fond . 4
Bazal dist{BD). 34895, =, 67.0%. a A aa aa +
i SamEnsan - 41821, =, 1958, o 5ESD1. =, 657 1400, =, 1LE, 4
., Sanlleonetang - 40240, =, 268, o 5385.5. =, OLI:. 0214, =, 103, A
- Calkitamg. 38402, =, 20.0°. A ATELT. =, 872, 5B0.4., =, 12.1% +
ED+., Buleom.. 4115.6., +. 6.6, A 50764, =, BRE. 1909.0., =, 30.3%, +
4 Sameysopsal.. o SOT2Za £, 13495, I660.0. . B2, &
a ke, A 61440, =, 2075.4., =, 5400, +
K Friad chicken.. o 62436, =, 30075, =, 68.1%, +
a Tppkss o 40122, +, 15.9°, [ 53174, =, 31213, £, 3155, ful
PWean=5EM n=6-8..

* Wleans ina 0w with supersoripts without a common latter differ, p0.035..,

a T L0 A)
a In- our- study, because the: AME- of the- Korean
IV. -+ CONCLUSION., traditional meat foods were vaned with cockmg and
a recipe, the anmal experiment were more effective

L
)

- 144 -



‘md sccurate then the caleulation method with
Atwater cosfficient factors.
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6) AW (A= 30kg)
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