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ABSTRACT

This study examined the effects of consuming a newly developed complete balanced nutritional formula (NDCG) on the blood
levels of C57BL/6 mice with malnutrition. The weight change, body mass index (BMI), thigh muscle mass, and blood white
blood cell and lymphocyte counts were lowest in the nutritionally deficient control group (NDCG), which had been induced with
20% malnutrition for four weeks. Nevertheless, these values tended to improve with the NDCG. The blood calcium
concentrations increased significantly in the nutritionally deficient+Sahmyook complete nutritionally balanced diet products 20%
(NDSC 20%) group, nutritionally deficient+Daesang Newcare 20% (NDDN 20%) group, and nutritionally deficient+Jung’s Food
Greenbia 20% (NDJG 20%) group, which were fed the NDCG (p<0.05). The blood protein and albumin concentrations were
similer in all groups. The blood cholesterol and low-density lipoprotein cholesterol (LDL-cholesterol) concentrations were lowest
in the NDSC 20% group : 118.00+£12.03 mg/dL and 19.00+2.08 mg/dL, respectively. The blood triglyceride concentrations were
lowest in the NDCG 20% group, which was induced with 20% malnutrition for four weeks, at 29.57+6.43 mg/dL. In summary,
the complete balanced nutritional formula developed by Sahmyook Foods as a latecomer is of superior quality, with experimental
results that are not inferior to those of other companies.
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Table 1. Details of experimental animal groups
Group"
ND NDCG 20% NDSC 20% NDDN 20% NDJG 20%
Number 10 10 10 10 10
Diet Normal diet 20% deficiency diet 20% deficiency diet+complete nutritionally balanced diet

Y ND: normal diet, NDCG; nutritionally deficient control group, NDSC 20%; nutritionally deficient+Sahmyook Food complete
nutritionally balanced diet products 20%, NDDN 20%; nutritionally deficient+Daesang Newcare 20%, NDJG 20%; nutritionally

deficient+Jung’s Food Greenbia 20%.
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FLFZAAF 20%(NDSC 20%), B FABNZTL+TS 77 el e A2 F 13 dH7 ARt FH 8] 7153t
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EFA S 53 Malveira AT(2024)2] A7-ollA] AAgE o 9k intake (g)] x 100
Algkel] g T gRlsta, ol $-8at 2435t 4
o] 24 Table 29} Zom, & Ad 7]7K20251d 9¢¥ 29¢ 3. W xF A =Z] 2 FH
~20251d 129 15Y) B9 ) A Bl A Alze} Y FE9 YL g F ol 27 HES J& 12413
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FE&2]9 93] (Institutional Animal Care and Use Committe) g &, AFEE S AAst] 43 SES AT AE
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Table 2. Diet composition of contents and experiment diets

Group"
ND groups NDCG groups NDSC 20%, NDDN 20% & NDJG 20% groups
Ingredient AIN 93G (gm) Kcal ~ 20% deficiency diet Kcal 2O;ﬁtrcilteif(j;;?;yb:liaez—c’_ecc(i)n:ili)éfte Kcal
Casein, lactic 200 800 159.7 638.8 159.7 638.8
L-cystine 3 12 3 12 3 12
Corn starch 397.486 1,589.944 317.7 1,270.8 317.7 1,270.8
Sucrose 100 400 80 320 80 320
Maltodextrine 132 528 105.5 422 105.5 422
Cellulose 50 0 30.7 0 30.7 0
Soybean oil 70 630 55.9 503.1 55.9 503.1
t-Butylhydroquinone 0.014 0 0.014 0 0.014 0
AIN-93G mineral mix 35 0 35 0 35 0
AIN-93 vitamin mix 10 0 10 0 10 0
Choline bitartrate 25 0 2.5 0 25 0
Freeze-dried powder - - - - 200
Total 1,000 3,960 1,000 3,167 1,000 3,167

Y ND: normal diet, NDCG; nutritionally deficient control group, NDSC 20%; nutritionally deficient+Sahmyook Food complete
nutritionally balanced diet products 20%, NDDN 20%; nutritionally deficient+Daesang Newcare 20%, NDJG 20%; nutritionally
deficient+Jung’s Food Greenbia 20%.
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Bodly weight change (g)

Weeks

——ND ——NDCE ——=NDSC20% ——eNDDM20% e NDIG 20%

Fig. 1. Changes in C57BL/6 mice body weight. Mean
values without a common letter significantly different by
Duncan’s multiple range test at p<0.05. ND: normal diet,
NDCG; nutritionally deficient control group, NDSC 20%;
nutritionally  deficient+Sahmyook complete nutritionally
balanced diet products 20%, NDDN 20%; nutritionally
deficient+Daesang Newcare 20%, NDJG 20%; nutritionally
deficient+Jung’s Food Greenbia 20%.

NDCG 20%* 23.2842.58 g, NDSC 20% 21.50+1.94 g,
NDDN 20%7- 20.75+2.25 g, NDJG 20%7- 20.98+2.47 go| %}
o, F AMREE H FXE NDT 2.11£1.46%, NDCG
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NDCGolA 0.23£0.05 g2 W& £ 5 HE3on, NDSC
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Feed efficiency ratio {%)

Weeks
—ND —NDCG =—NDSC20% —NDDN20% =—NDIG 20%

Fig. 2. Changes in food intake over 4 weeks and food efficiency ratio over 8 weeks. Mean values of feed efficiency ratio
over 8 weeks without a common letter were significantly different by Duncan’s multiple range test at p<0.05. n.s.: not
significantly different from each other. ND: normal diet, NDCG; nutritionally deficient control group, NDSC 20%;

nutritionally ~deficient+Sahmyook complete

nutritionally balanced diet

products 20%, NDDN 20%; nutritionally

deficient+Daesang Newcare 20%, NDJG 20%; nutritionally deficient+Jung’s Food Greenbia 20%.
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Table 3. BMI and organ weight of CS7BL/6 mice

Groups”
Organ F-value
ND NDCG NDSC 20% NDDN 20% NDJG 20%

Body mass index (kg/m?) 0.29+0.02D2 0.27+0.01° 0.28+0.00° 0.29+0.01°  0.29+0.01° 0.1501"
Liver (g) 3.77+0.37 3.61+0.43 3.75+0.42 3.65£039  3.75+0.30 Ns?

Kidney (g) 1.06+0.06 1.07+0.06 1.12+0.08 1.14£0.09  1.10£0.11 NS
Spleen (g) 0.260.03* 0.23+0.05° 0.26+0.03* 0.26+0.03*  0.25£0.04° 1.864"

Thigh (g) 0.7240.11% 0.66+0.09° 0.84£0.10°  0.78£0.07*  0.82+0.06 6.592"

Calf (g) 0.72+0.11 0.720.15 0.8120.19 0.72+0.16  0.75£0.19 NS

" Values are means=S.D.

? Mean values without a common letter significantly different by Duncan’s multiple range test at “p<0.05.

%) ND: normal diet, NDCG; nutritionally deficient control group, NDSC 20%; nutritionally deficient+Sahmyook complete nutritionally
balanced diet products 20%, NDDN 20%; nutritionally deficient+Daesang Newcare 20%, NDJG 20%; nutritionally deficient+Jung’s
Food Greenbia 20%.

Y NS: not significant.

A ko] FA WSt Btz vlaske] 7hed vzt 3. 7|2 €M

A e e FAVE SN, &5 20% 7 FE= 718 g9 2492 Table 40 AASIATE 4 7|18 E
2lo|fo] A BE FoA] AAtzwTe] folAQl AolE ol oA @A UJEhG ATE V|2 Ho BA A 437F
Holx] gtthar H skl thKim OK & 2014). 3 55 JFAB L 20% FE8 NDCG 20%-914] B3 white blood
TZorxe] AFAV 2 vl T A AR 9 B Sl A7) cell[(3.60+£1.01(x10°%uL)] 2 lymphocyte(88.60+4.29%) =3
T dFE FA ederha HasgitiKoh JB 2002). ' g2 o va @A Y £ Bgen, 37t

Table 4. Basic blood analysis in C57BL/6 mice

Groups”
Parameter F-value
ND NDCG 20% NDSC 20% NDDN 20% NDJG 20%
White blood cell (10*/uL) 377412092 3.60+£1.019 4.47+1.46™ 5034148  6.27+1.03* 2.232°
Red blood cell (10%uL) >8.00 >8.00 >8.00 >8.00 >8.00 -

Hematocrit (%) 53.13+£1.05°  59.10£1.91°  52.43+2.10° 51.60+3.36°  53.30£0.52°  6.404"
Hemoglobin (g/dL) 14.03£0.31°  15.27+0.81*°  14.00£0.56°  13.90+0.82° 14.13+£0.12° 2.738"

Mean corpuscular volume (fL) 53.70+1.44°  54.43+0.76° 52.90+0.89 51.90+1.54° 52.70£0.20° 2.414"
Mean corpuscular hemoglobin (pg) 14.17£0.42  14.07£1.15  14.13x032 1397021  13.97+0.12  NS¥
Mean corpuscular hemoglobin concentration (g/dL) 26.40+0.46™  25.80+0.53° 26.70£0.17° 26.97+0.87* 26.50+0.26™ 2.090°

Platelet (10°/uL) 678.33£502.49 925.33+£110.56 950.33+63.89 861.67+86.29 834.33+72.51 NS
Lymphocyte (%) 92.03£2.27°  88.60+4.29°  92.43+142°  92.67+2.22° 91.20+1.14° 1291
Neutrophil (%) 720£1.97°  11.00+4.25*  7.23+1.23®  5.90+0.89°  8.33x0.91" 2.201"

" Values are means=S.D.

? Mean values without a common letter significantly different by Duncan’s multiple range test at “p<0.05.

%) ND: normal diet, NDCG; nutritionally deficient control group, NDSC 20%; nutritionally deficient+Sahmyook complete nutritionally
balanced diet products 20%, NDDN 20%; nutritionally deficient+Daesang Newcare 20%, NDJG 20%,; nutritionally deficient+Jung’s
Food Greenbia 20%.

Y NS: not significant.
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Table 5. Serum liver function markers in C57BL/6 mice
Groups”
Parameter F-value
ND NDCG 20% NDSC 20%  NDDN 20% NDJG 20%
Aspartate transaminase (IU/L)  76.29+47.12"2  61.14£12.38°  64.86+21.69"  48.57+7.14° 60.00£22.31  1.040"
Alanine aminotransferase (IU/L)  34.71+41.62% 20.86+5.70° 16.14+5.81° 15.1443.13°¢ 15.7143.35¢ 1.392°

Y Values are means+S.D.

? Mean values without a common letter significantly different by Duncan’s multiple range test at “p<0.05.
» ND: normal diet, NDCG; nutritionally deficient control group, NDSC 20%; nutritionally deficient+Sahmyook complete nutritionally
balanced diet products 20%, NDDN 20%; nutritionally deficient+Daesang Newcare 20%, NDJG 20%,; nutritionally deficient+Jung’s

Food Greenbia 20%.
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Table 6. Blood iron and calcium levels in C57BL/6 mice
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Groups”
Parameter F-value
ND NDCG 20%  NDSC 20% NDDN 20% NDIG 20%
Tron (ug/dL) 121.86+11.9299)  162.71434.47*  136.43+16.15°  141.71429.98®  130.29+10.83¢ 3.749"
Calcium (mg/dL) 8.86+0.32° 8.84+0.16° 8.96+0.21° 9.10+0.26 8.91+0.13° 1.207"

Y Values are means+S.D.

? Mean values without a common letter significantly different by Duncan’s multiple range test at “p<0.05.
» ND: normal diet, NDCG; nutritionally deficient control group, NDSC 20%; nutritionally deficient+Sahmyook complete nutritionally
balanced diet products 20%, NDDN 20%; nutritionally deficient+Daesang Newcare 20%, NDJG 20%; nutritionally deficient+Jung’s

Food Greenbia 20%.
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Table 7. Protein-related blood components in C57BL/6 mice
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Groups”
Parameter F-value
ND NDCG 20% NDSC 20% NDDN 20% NDJG 20%
Protein (g/dL) 4.66+0.13 4.61+0.25 4.56+0.13 4.69+0.39 4.64+0.13 Ns?
Albumin (g/dL) 3.29+0.12 3.26+0.32 3.19+0.09 3.27+0.28 3.20+0.13 NS
Blood urea nitrogen (mg/dL) 20.71£2.93"2  17.43+2.23° 17.29+1.98¢ 19.4342.30° 21.71£2.29° 4.234"
Creatinine (mg/dL) 0.22+0.02° 0.18+0.04° 0.21£0.03° 0.23+0.04* 0.21£0.03° 2.638"

Y Values are means+S.D.

? Mean values without a common letter significantly different by Duncan’s multiple range test at “p<0.05.
%) ND: normal diet, NDCG; nutritionally deficient control group, NDSC 20%; nutritionally deficient+Sahmyook complete nutritionally
balanced diet products 20%, NDDN 20%; nutritionally deficient+Daesang Newcare 20%, NDJG 20%; nutritionally deficient+Jung’s

Food Greenbia 20%.
Y NS: not significant.
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Table 8. Blood lipid content in C57BL/6 mice
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Groups”
Parameter F-value
ND NDCG 20% NDSC 20% NDDN 20% NDJG 20%
Total cholesterol (mg/dL)  123.57+28.50 127.00+12.68 118.00+12.03 127.43+17.41 131.43+14.75 NS”
LDL-cholesterol (mg/dL) 14.71£5.629Y  32.43+11.70° 19.00+2.08¢ 26.14+8.15° 23.00+4.65° 8.310"
HDL-cholesterol (mg/dL)  103.86+22.01 94.29+6.87 96.14+11.22 100.00+13.17 105.43+11.52 NS
Triglyceride (mg/dL) 38.00+7.68° 29.57+6.43° 37.4349.76" 43.7143.09° 42714725 5.961"
Atherogenic index” 0.19 0.35 0.23 0.27 0.25 -

Y Values are means+S.D.

? Mean values without a common letter significantly different by Duncan’s multiple range test at “p<0.05.
%) ND: normal diet, NDCG; nutritionally deficient control group, NDSC 20%; nutritionally deficient+Sahmyook complete nutritionally
balanced diet products 20%, NDDN 20%; nutritionally deficient+Daesang Newcare 20%, NDJG 20%; nutritionally deficient+Jung’s

Food Greenbia 20%.

9 Atherogenic index (AI): (total cholesterol — HDL-cholesterol) + HDL-cholesterol.

 NS: not significant.
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