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Abstract

A feeding experiment was conducted on rats to investigate the inhibitive effects of baik-kimchi against
the toxicity of Amaranth (Am, Food Red No.2) on growth, fecal weights and bulk, and the digestibility of protein
and lipid. The body weight of the Am diet group (5% Amaranth) remained at the lowest level of all diet groups,
because of diarrhea symptoms throughout the feeding period, 229.8 g of total body weight or 79.4% of the basal
diet group (289.4 g). However, in the baik-kimchi diet group (10% baik-kimchi powder+5% Amaranth) no
diarrhea symptoms were evident and total body weight remained at a similar level (280.3 g) to the basal diet
group. It therefore appears that baik-kimchi offers an inhibitive effect against the toxicity of Am. In the baik~
kimchi diet group, the total fecal weight (173.99 g/3 weeks) was 15 times that of the basal diet group (11.13 g/
3 weeks) suggesting that baik-kimchi has the effect of increasing fecal bulk. The large intestine and the cecum
of the baik-kimchi diet group were significantly (p<0.05) heavier than those of the Am diet group. The digestibility
of protein (50.26%) and lipid (58.37%) in the Am diet group was very low in comparison with those in the baik~
kimchi diet group (87.30% and 92.12%, respectively). This result indicates that the low digestibility of these
nutrients in the Am diet group was directly responsible for the decrease of weight. Consequently, it is demonstrated
that baik-kimchi can inhibit the effects of the toxicity of Am in rats.
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Table 1. Composition of Amaranth diets (%)
Constituents B’ B+A B+A+C B+A+K
Casein 22 22 22 22
Lard 8 8 8 8
Corn oil 2 2 2 2
Mineral mixture 4 4 4 4
Vitamin mixture 0.8 0.8 0.85 0.85
Choline chloride 0.2 0.2 0.2 0.2
Amaranth - 5 5 5
Freeze-dried fresh cabbage - ~ 10 -
Freeze-dried baik-kimchi - - - 10
Sucrose 6295 5795 5295 52.95

"B: Basal diet.
B-+ A: Basal+ Amaranth diet.
B+A+C: Basal+ Amaranth+ Freeze-dried fresh cabbage diet.
B+ A+K: Basal+ Amaranth + Freeze-dried batk-kimchi diet.

Table 2. Composition of vitamin mixture (%)
Constituents
Thiamine hydrochloride (vitamin Bi) 0.06
Riboflavin (vitamin B2) 0.06
Pyridoxine hydrochloride (vitamin Bs) 0.07
Nicotinic acid 0.3
Calcium pantothenate 0.16
Folic acid 0.02
Biotin 0.002
Cyanocobalamin (vitamin Bi2) 0.0001
Retinol acetate (vitamin A) 40,000 TUY
DL- @ ~tocopherol (vitamin E) 500 TU?
Cholecalciferol (vitamin D) 0.00025
Menadione (vitamin K) 0.0005
Sucrose to make 100
"1 1U=0.3 ng retinol.
lz'l [U=1 mg DL~ a -tocopherol.
¥ 1U=0.025 ug vitamin Da.
Table 3. Composition of mineral mixture (%)
Constituents
Calcium hydrogenphosphate 50
Sodium chloride 7.4
Potassium citrate 22
Potassium sulfate 52
Magnesium oxide 24
Maganese (II) carbonate 0.35
Iron (II) citrate 0.6
Zinc carbonate 0.16
Copper (II) carbonate 0.03
Potassium iodate 0.001
Sodium selenite 0.001
Chromium (III) potassium sulfate 0.055
Sucrose 11.803
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Fig. 1. Changes in food and water intake of Amaranth diets
fed rats during feeding period.
Refer to Table 1 for symbols of the diets.
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Fig. 2. Changes in body and fecal weight of rats fed with
Amaranth diets.
Refer to Table 1 for symbols of the diets.



w7} x] 2] Amaranth- %o 3o g A LA 1249

S8 FE7HA BBl E mof Qe o W x 2 Aobot
Amﬂ%@%ﬁﬂﬂf£4ﬂﬁﬂﬂ%4‘”ﬂiﬁ%ﬂ
A ARg-E W5 o] w3 4 5o] pH 264 3616 mL/g,
PH 614 = 35.65 mL/g2 2.7 (8), 20132 Am 54 A
azhe Aol B4 53, v Y4 DHE BA
01_1_ _r_;,]a!/ﬂ o] =& Mo]ﬂ OOaJ:;: =7 L}F,]-Lh:]u_
e Ha(5,6)8 S48 2aE B Wz =2 AmEA 4l
aA7r ¢S & 5 Sl

) eAelF, el o)E 22l m M A Ao]F BF A}
534 AR e AT Ao neded, ol Abg 2T AR
& Aol ¥ A gr|heg MolAA kel Fa
2 Azt A Aol W A Aol BT Aol
g AFS7HE e o, 2] 2g71 2k A v
HAp 7184 oo Aol 2A s FdE Bt

Hel A 2T A8 5922 Jehldddl
7182 ol o] 713 A 91 31(11.13 g/3weeks), AmA]o]7(113.06
g/3weeks)-Z A Aol 3 -2 v A 2 AFul] F4]0](106.22
g/3weeks)F FAME wid S vrehl ek YR X Mol
(17399 g/3weeks) 7] BA o] 2] Fwvl ol v]d) <f 15
o), el S=2A]o]e] oF 1.6u A o w2 W-g wjAd st}
upebd A SAY YA SRt Wi § ol
o a3l Aol #al= Uk Aol f-2l ¥ Yo Frtast
= Aol d el FH9h Aol whet o} 20h(13,14). Burkitt §
(15)2 Aol A7t T4 AALE & A3 8 Sl S0
she 9, W Yeprt a3 Fe e AL A3

=g QA ) A P AT Ao A f7h B 28 B
Fire 2] Wefdge] Frtstgthe A7 AR SUvHI6).

719
372 MR BAE s atod & 719 T e
A FAE AFol e W &2 FAT AFE Table 40 o}

Table 4. Organ weights of rats fed with Amaranth diets
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B B+A B+A+C B+A+K
Liver 11.64+2.91% 842207 8941058 8.66+0.78°
(% of body weight) (4.16+0.89) (3.88%0.75) (3.39+0.16) (3.29%0.18)
Small intestine 7.06+1.72 6.0411.06 6.63+0.86 7.51+1.49
(% of body weight) (2.53£0.53) (2.79-0.30) (2.51%0.22) (2.84%0.41)
Large intestine 154+0.22° 1.53+0.40° 2.10+0.15° 221+0.43°
(% of body weight) (055%0.07) 0.71%0.17) (0.80£0.09) (0.84%0.16)
Cecum 293%0.61° 35610.88° 5.04+0.66° 649+ 143°
(% of body weight) (1.05%0.19) (1.67+046) (1.92£0.33) (2.460.46)
Kidney 2.71+058 2.00+0.26° 2.26%0.15" 258+0.62°
(% of body weight) (0.97£0.18) (0.93%0.10) (0.8620.02) (0.98%0.21)
Pancrease 0.4910.14 0.33+0.20 0.48+0.15 0.45+0.20
(% of body weight) (0.18£0.05) (0.15%£0.09) (0.18+0.05) (0.17£0.07)
Spleen 0.82+0.11 0.76+0.16 0.73+0.08 0.73+0.05
(% of body weight) (0.30£0.03) {0.35:0.06) (0.28+0.02) (0.28%0.01)

"Refer to Table 1 for symbols of the diets.
“Mean values in the same row with different superscript letters are significantly different from each other (p<0.05).
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Table 5. Digestibilities of protein and fat in Amaranth diets during initial (I) and last (L) 3 days of feeding

Initial 3 days Last 3 days
BY B+A B+A+C B+A+K B B+A B+A+C B+A+K

Protein

Daily intake (mg) 3107.31280 16958+892 23481%902 24216+143 3490.71123 1922410.15 27436+6.88 28584+569

Daily output (mg) 22391563 86351638 3065%3.20 2963*+479 27981469 95621735 3459%1.83 3629400

Digestibiltiy (%) 92.79°% 49,08" 86.95 87.76 91.98" 50.26" 87.39 87.30
Fat

Daily intake (mg) 165391212 8479+228 11740+507 960.8+3.01 17454+386 961.2+6.78 1673.7+4.84 1576.21+857

Daily output (mg) 228+075 35971426 8190950 1009+1.02 3471050 40011094 103.17+330 12423*=1.44

Digestibiitiy (%) 98.62™ 5758 9303 895" 98.017 5837 93.84 912"

YRefer to Table 1 for symbols of the diets.
“Data were analyzed by Dunnett test. *p<0.05, **p<0.01.
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Fig. 3. SEM photograps of dietary fiber patterns in feces
of rats fed with Amaranth diets.

A: SDF from B+A+C diet (M*10,000).

B: SDF from B+A+K diet (Mx10,000).

C: IDF from B+A+C diet (M=*1,000).

D: IDF from B+A+K diet (Mx1,000).

E: IDF from B+A+C diet (M=*400).

F: IDF from B+A+K diet (M=*400).

SDF: soluble dietary fiber, IDF: insoluble dietary fiber.

B+ A+C: Basal+ Amaranth + Freeze-dried fresh cabbage diet.
B+ A+K: Basal+ Amaranth + Freeze-dried baik-kimchi diet.
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B: Basal diet.

A Basal + Amaranth diet.

K: Basal + Amaranth + Freeze-dried baik-kimchi diet.

C: Basal+ Amaranth +Freeze—dried fresh cabbage diet.
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