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ABSTRACT

We conducted comparative study on metabolizable energy content of extracts of angelica keiskei and its byproduct.
Total six different groups consisting of five test groups treated with angelica keiskei and one control group were
compared. Each of the five test groups were given 30% of one of whole plant, extracts, fermented of extracts, by-
product and extracts plus byproduct, respectively, mixed with AIN93M. After 3 days of adjustment period, all groups
were subjected to 4 days of test period during which the amounts of feed intake and excretion were measured every-
day. All feces were treated for the prevention of decomposition and changes before its energy content were measured
using a bomb calorimeter. The amount of excretion was 4.8 £ 0.3 g/rat/3 days in control group and 9.9—15.0 g/rat/3 days
in the groups were added with extracts of angelica keiskei indicating that the angelica keiskei-treated groups produce
2—3 times more excretion. Metabolic energy of control diet was 4,133.3 kcal. This was found to be 15 to 20% higher
compared with the metabolic energy content ranging from 3,117.0 kcal/kg (extracts of angelica keiskei) to 3,259.8
kcal/kg (extracts plus byproducts) angelica keiskei-treated groups. This is interpreted as the result of the decreased
metabolic energy in the test diets were substituted with 30% of ngelica keiskei-treated ingredient which has low meta-
bolic content itself. One notable finding is that the metabolic content of the group mixed with byproducts and extracts
(1,763.0 kcal/kg) is 27% higher than that of extracts of angelica keiskei (1,286.8 kcal/kg) indicating that mechanical
grinding increases the rate of digestion and absorption increasing, in turn, the energy content used in the body. The
results of analysis of overall caloric absorption showed absorption rate in order of Whole plant < extracts <byproduct <
extract plus byproduct < fermented of extract. (Korean J Nutr 2010; 43(1): 5~11)
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nin 5°] $rEo} 9o, 53] 7] AlZvhge] Wl &
A) 2
A
o

N E GTHL W ARAFOR FEAIL Qi A o]
o @A) el Bl Eee s e % B
FUG L ofelrh Aol Ak wiulale] Shs vk & AIe] Fabh ook eizion, Al 349

WA 2RO EA A= diolr) olefet UYL 1970 AR 2 Sl 5 AeEdo] Qo] RaEgIrk 8t

¢

) well Sejele] SolERon, Ak AdE e g e el awel J1de) tg A7t ok e
AYE FOow Aot WAGe vehis} Br1de] F vlEF Aeoln, o-gel okt AHH} Sl @77 vl
et A E2el 21 flavonoid, coumarin, sapo- - FE3 AA O]D}-

qopsiHom AEe) oA e FRE 4 vl 5
A 120099 12€ 39/ #44 20104 1€ 279 ol A WS- 2ok} Ul ow AE] oifx]| dF %
A& 20108 2¥ 109 . n )
$T0 whom correspondence should be addressed. AA R Ak oA (metabolizable energy, ME) 7+ 7}
E—mail: kem@kfri.re.kr 2} Wo] AMLE T Q=) o= AES dEAR ElY =F

© 2010 The Korean Nutrition Society



6 /742G Al Al

3= & oflUA] (gross energy) oA & ofu]=A] (fecal en-
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(GEf X X) -Yef
Feed Intake (kg)

AME (kcal/g) =

AME: Apparent metabolizable energy (kcal/kg)
GEf: A3t A& 209 kg® Gross energy (kcal/kg)
X: o] HH =

Table 1. Formulation of AIN93M

Ingredients Normal diet
Corn starch 46.57
Casein 14.00
Glucose 15.50
Sucrose 10.00
Soy ol 4.00
Cellulose 5.00
Mineral mix 3.50
Vitamin mix 1.00
L-cys 0.18
Cholin, bitata 0.25
Lard 0.00
Bht” 0.014
Total 100.00

Analytical values

13.06
3,466

Crude protein %
AME, kcal/kg”

1) Stabilized by adding BHT (Chungang Chem Co. Ltd, Korea,
Seoul) at level of 0.0125% the lard
2) Apparent Metabolizable Energy

3+t 9F8} 3] X| (Korean J Nutr) 20105 43(1): 5~11/7

Yef: A@40lE wohd 438 279

(F129] FoA], keal)

F el

AME per gram test ingredient (kcal/g) =
AME per gram basal diet +

AME per gram test diet- AME per gram basal diet
0.3

A HIIO| FHAE

2 A3 BE Ayl oy 2FEAE BASSIS
one way analysis of varianceol] 2J8l] HAF £ =]}
7y Htzre 94 1AL SASC Duncan’s multiple

range testZ 5 0.05014 Bl skt
a4 1

AtEMTIEr H179| HjMa

AL AT D P1:] WIEEL Table 29} 2
t} AAF o7 ATt 719 AlRAFH TS =
o1 2tk welit & WAE BRI AdEe) o
Agiol vl 2~3u W3 (p <0.05). o7 HUiol
a7t Bol skEo] tha W2 o] Wi oA
50w AR AT 1l Afol= fISiHh

2 AT
AR, 2 R 59 Gross energy

AAF=2 AAol9l =9 gross energy > Ta-
ble 37} At} & Adof ARt 712AR ] gross energy
+ 4,133.3 keal/kgol itk o] FX& MUY AR &

it
il

Table )2 Dietary intake, fecal and urine of rats during balance
study'

Dietary™ groups Absorbed Loss

Diet Feces Urine

———————————————— g/rat/3 days -
Basal diet (BD) 79.7 0.7 48 +03¢” 317 +t35
BD + AK 791 +23 149 +0.8° 438+ 4.0
ES 752+ 0.8 10.1 +0.8° 473+23
FS 81.9 + 3.4 9.2+ 09° 449 + 4.4
SA 822+ 22 150 +0.8° 257 +22
ES + SA 745+ 6.9 99+ 17° 327160

1) All values were expressed as Mean + SD

2) AK: Angelica keiskei, ES: the soultion extracted from Angelica
keiskei FS: Fermented solution extracted from Angelica keiskei,
SA: Squeezed Angelica keiskei

3) The ingrdients were added at a level of 30% by replacing
total diet on a weight basis in the basal diet

4) Means carrying different letters within each dietary group
colum are significantly different at p <0.05 by Duncan's multiple
range test
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A5 vlshd WA F7REES] gross energy $HE©]
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H] 15~20% H% S8k} o= Wdde 38 7 AlE

=9 gross energy $Fgo] Wol o]F 7|xAMRC 30% F
7hetel| whet Al AFA12] gross energy §Ee] Hobxl A
olck YA T AlEEo] ek AdARE HFHI A
72l & gross energyt HUY T AEEC] 4%
EA] oo} 207 vAdH gross energy Srgo| 7|ZALR

kcal/kg, =58 1,687.5 kaclkg, 99y &5 + 5549
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Table 4. Estimation of apparent metabolizable energy (AME)
contents of Angelicus keiskei pretreated various methods”

2,3)

n)al] tha mke Agko|or) oleldt Wl 1 FFEAMEE Dietary groups Dietary Single ingredients
. - S kcal/kg dry matter ----------
o] 23 Awe] +F gross energy HFE 4130 kealkg 30013 5 195 ~
o= 2= -
oA 4,463 kealkkg Tw7H] HERTE BD + AK 31170 £ 286 12868 + 95.2%
ab
Eg%g I' t I‘%gl AME EIEQF ES 3,223.7 + 42.9 1,642.6 + ]43.0b
N [N Uﬂo]o R 5 = 5 FS 3,344.4 + 61.1 2,044.8 + 203.8
L'Oli?_v/] }\E%—E_ = /\]—EQ]— ‘34 71»1‘01] SH Ak SA 3,237.2 = 43.4 1,687.5 = 144.8%°
0] trtelldA] S Table 43 2tk AATE AFEE Es +5A 3259.8+ 480  1,763.0 + 159.9%

]z;\]__woﬂ 71—71— 30%”‘] Uﬂolqj 7].4‘/\]-?. 7<47}O].oﬂr4_ 7]
ZAFER= 3,901 keal/kg 2] drtellUAE, HL 71
ARzo] £3 A3AtEE 3117004 3,344 keal/kg®] of
A UAI S YERL) 015 BEdlE 9o AF3 F2le0 vy
sto] Aket 71 ddA 52 giatelldR|= HUY 1,286.8

kecal/kg, M) &5 1,642.6 keal/kg, ass 2,044.8

1) All values were expressed as Mean = SD

2) AK: Angelica keiskei, ES: the soultion extracted from Angelica
keiskei FS: Fermented solution extracted from Angelica keiskei,
SA: Squeezed Angelica keiskei

3) The ingrdients were added at a level of 30% by replacing
total diet on a weight basis in the basal diet

4) Means carrying different letters within each dietary group
colum are significantly different at p <0.05 by Duncan’s multiple
range test

Table 3. Gross energy of diet, feces and urine from rats fed ingredients as mixed diet”

Dietary*® groups Ingredient Diet Feces Urine
—————————— kcal/kg dry matter -—----——-
Basal diet - 4,133.3 = 84.0 3,921.2 = 83.9 135.4 £ 12.1
BD + AK 3,791.4 +77.1 3,919.1 £79.6 4,173.6 = 62.3 133.8 £ 22.4
ES 3,635.5 = 73.9 3,831.0 £ 77.9 4,463.6 = 154.5 151.7 £ 148
FS 3,522.5+71.6 3.850.8 = 78.3 4,266.0 = 95.7 138.3 £ 22.1
SA 3,960.9 = 80.5 3,949.2 = 80.3 4,251.9 = 499 139.9 + 251
ES + SA 3,7622 +76.5 3,849.7 = 78.2 4,129.0 = 173.3 132.0 £ 37.5

1) All values were expressed as Mean = SD

2) AK: Angelica keiskei, ES: the soultion extracted from Angelica keiskei, FS: Fermented solution extracted from Angelica keiskei,

SA: Squeezed Angelica keiskei

3) The ingrdients were added at a level of 30% by replacing total diet on a weight basis in the basal diet

Table 5. Comparison between AME value of single ingredients in this experiment and the calculated values by various energy

conversion factors

Single ingredients  AME by this experiment by Rubner” by Atwater” by FAO? by SoCheun”
——————————————————————————— kcal/kg dry matter ----—----—mm-emmmeeemm
AK 1,286.8 2,048.5 1,998.0 2,050.7 1,950.6
ES 1,642.6 2,729.4 2,662.7 2,739.7 2,596.0
FS 2,044.8 2,728.2 2,661.6 2,740.4 2,594.1
SA 1,687.5 1,961.0 1,912.9 1,965.6 1,866.4
ES + SA 1,763.0 2,495.5 2,434.4 2,504.0 2,373.9

1) Rubner's energy conversion factors are 4.1, 9.3, 4.1 kcal/g for protein, fat, carbohydrate, respectively
2) Atwater's energy conversion factors are 4, 9, 4 kcal/g for protein, fat, carbohydrate, respectively

3) FAQ's energy conversion factors are 4.05, 8.37, 4.12 kcal/g for protein, fat, carbohydrate, respectively
4) ScCheun's energy conversion factors are 3.8, 9.3, 3.9 kca/gl for protein, fat, carbohydrate, respectively



Table 6. Comparison between AME value of dry and wet metter

Dietary groups” Single ingredients
— kcal/kg dry matter — — kcal/kg wet matter —
AK 1,286.8 + 95.2% 193.0 + 14.3
ES 1,642.6 + 143.0%° 82.1 £ 7.1
FS 2,044.8 + 203.8° 102.2 + 10.2
SA 1,687.5 + 144.8% 270.0 + 23.2
ES + SA 1,763.0 + 159.9% 211.6 £19.2

1) AK: Angelica keiskei, ES: the soultion extracted from Angelica
keiskei, FS: Fermented solution extracted from Angelica keiskei,
SA: Squeezed Angelica keiskei

2) Means carrying different letters within each dietary group
colum are significantly different at p <0.05 by Duncan’s multiple
range test
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