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Improving the Nutritional Value of Mixed Diet
of Rice and Buckwheat(2)

~——Growth Gain and the Level of Free Amino Acids in Plasma and
Liver of Rats Fed on Rice Diet Adding Buckwheat——

Hyun-Ki Lee - Sook-Hee Rhee - Young-Soo Jun

Department of Home Economics, Busan National University

Abstract

Wistar strain male rats were divided into four different diet groups and the control group was
fed on 7-percent casein diet (C), the second with a mixture of 80% of rice and 20% of buckwheat

(RW), the third with rice only (R), and the fourth with a mixture of rice and buckwheat of equal
nitrogen level (RWS).

Each diet group consisted of 6 rats was fed for three weeks by the ad libitum feeding method.
The results of the experiment, i.e., the growth gain and change in the level of free amino acids
in the plasma and liver determined by the micro-bioassay method were as follows.

1. The group C showed the largest growth gain and the rest did in the order of RW group, R group,
and RWS group.

2. Rats fed on diet of high protein score showed high level of free amino acids tryptophan,
lysine, and threonine in the plasma and liver except for the case of lysine in the liver.

3. Protein score would be estimated by the level of free amino acids in the liver and plasma.
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Table 1. The composition of the experimental diet
. . Rice 80% + Nitrogen same
Constituent Casein group Rice group buckwheat 20% levels group
) (R) group(RW) (RWS)
Starch 83 - - 13w,
Casein 7 — — —
Rice — 90 72 60
Buckwheat — — 18 15
Qil 5 5 5 5
Salt mixture* 4 4 4 4
Vitamin mixture** 0.85 0.85 0.85 0.85
Choline chloride 0.15 0.15 0.15 0.15
Total(%) 100. 00 100. 00 100. 00 100. 00

*Containing(mg/100g diet): CaCO;, 29.29; CaHPO,-2H,0, 0.43; KH,PO,, 34.31; NaCl, 25.06; MgSO,

-7H,0, 9.98; Fe(CeH 0.):-6H,0, 0.623; CuSO,-5H;0, 0.156; MnSO,-H,0, 0.121; ZnCl;, 0.02;

0.0005; (NH)eMo0;0;,-4H.0, 0.0025.

KI,

**Containing(mg/100g diet):a-tocopherol 100; Vitamin A 400.0 IU; Vitamin D 200.0 IU; Thiamin-HCI

0.5; Riboflavin 0.5; Nicotinic acid 2.5;

Ca-Phantothenate 2.0;

Pyridoxine-HCI 0.25; Vitamin K

0.05; Biotin 0.01; Folic acid 0.02; Vitamin B,, 0.002; Inositol 10.0; Ascorbic acid 5.0.
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Fig. 1. Sampling of plasma and liver
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Table 2. The composition of basal medium thiamine-HCl 1000
uniform ribofravin 1000
Component Amount pyridoxine 1000
— pyridoxal 200
Amino acids mg/L Ca-pantothenate 1000
DL—alanine 200 nicotinic acid 1000
DL—asparatic acid 400 P—amino benzoic acid 200
L—arginine-HCl1 200 biotin 10
L—cystine 100 folic acid 10
L—glutamic acid 500 adjust € 0’ oH 6.8
glycine 100 (a) for Lact. arabinosus and Leuc. mesenterojdes
L—histidine 100 (b) for str. faecalis
DL—isoleucine 200 Table 3. The composition of medium uniform
. for Lactobacillus
L—leucine 100 -
L—lysine 500 \\Lactobacﬂlus I; . L.a. S.f.
DL—methionine 200 Component | P60 15 R
DL—phenylalanine 200 yeast extract(g) 5.0 5.0 5.0
L—proline 100 pepton(g) 5.0 5.0 5.0
DL-—serine 100 glucose(g) 50 5.0 50°
DL—threonine 200 sodium acetate(g) 5.0 5.0 —
DL—tryptophane 100 saltA(co)* 5.0 5.0 —
L—tyrosine 100 saltB(cc)* 5.0 5.0 —_
DL-—valine 200 vitamin mix. (cc) 5.0 5.0 -
Base mg/L K.HPO,(2) - - 10
adenine- SO, 10 liver extract(g) - - 50
guanine-HCl 10 sodium citrate(g) - — 3.0
uracil . 10 single salt(cc) - - 2.5
xanthine , 10 Make to 500cc(pH 6.8) after add.
glucose(8/L) 20 Agar-agar 1~3%
galts g/L *Salt A and salt B method were shown as in
@ b ~Table 2.
Na~—acetate 20 1 BBRAER O B
Na--citrate —_ 20
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Table 4. Quantities of in take diet on rats
Diet group 1 2 3 4 5V 6 av.
C —group 202.6 190.2 200.9 258.1 230.7 243.5 221
RW—group 233.5 196 221.3 252.3 175.1 241 219.9
R —group 176.5 227.5 251 191 216.5 224 214.4
"~ RWS-group 182.8 180.1 177.3 195.9 157 219.7 185.5
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Fig.3. The compossition of growth body weight of rats(g/21 days)
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Table 5. Growth gain and weight gain of rats(g or%/21 days)
C-Group RWS-Group R-Group RW-Group
avy. s, e¥¥* av. s.e av. s.e av. s.e
*Growth gain(g) 41.331+1.91 32.8343.23 26.0043.02 - 20.00£2.72
Growth gain(%) 187.7343.62 170.23+£7.04 155.65+7. 40 142.45+6.49
**Weight gain(%) 18.81+0.78 14.7340.50 11.2041.32 10.53+1.29

* Growthgain: (Increased body weight/21days)

** Weightgain: (Increased body weight/100g diet)

kg er standard error

Tahle 6. Contents of free amino acids in plasma and liver of rats(mg/100. mg/100ml)
Try Lys Thr
Group of rats
Plasma Liver Plasma Liver Plasma Liver
C 2.255 3.412 8.240 34.973 4.870 33.388
RW 1.818 4. 050 5.352 37.334 1.890 31.945
R 1. 362 3.483 2.984 40. 800 2.400 32. 000
‘RWS 0.823 3.788 4.187 27.733 2.571 26.220
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