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Evaluation of protein nutritional value of SD rats fed milk powder containing

recombinant human lactoferrin derived from transgenic cloned cattle
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Abstract: Objective To evaluate the protein nutritional value fed milk powder containing recombinant human lactoferrin

derived from transgenic cloned cattle. Methods

Based on gender and weight, 100 weanling SD rats were randomly

divided into five groups, casein normal control group, recombinant human lactoferrin milk powder group, normal milk

powder control group, recombinant human lactoferrin reference group, cattle lactoferrin reference group. They were fed for

28 d. Bodyweight and food consumption were observed, hematology and clinical biochemistry were measured during the

experiment period. The rats were sacrificed at the end point for organ weight measurement and pathological examination.

The protein efficiency ration and amino acid score were calculated. Results

The protein efficiency ratio of rhLF milk

power had no significant statistical discrepancy than other control groups in male rats. The result of the female rats was the

same. The data of amino acid score of rhLF milk power and normal control group are slightly different. Conclusion The

protein efficiency ratio of rthLF milk power equalaled the other milk powder groups. The protein amino acid score of rhLF

milk powder showed PHE and TYR were the first limited amino acid.
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Table 1 ~ Composition of diets for SD rats

o thLF NC CC thLFF  cLFF

T i T Tk T ek
thLF 384 0 0 0 0
NC 0 405 0 0 0
cC 0 0 116.144  83.458  83.458
thLFF 0 0 0 16.542 0
cLFF 0 0 0 0 16. 542
fg W5 0 0 70 70 70
24 49.967  49.599 50 50 50
BIAL TR TE#Y 132 132 202 202 202
FRTER 284.653 264.021  412.476  428.62  428.62
TEEHE 100 100 100 100 100
otz mR 3 3 3 3 3
ERtaiNT 1.38 1.38 1.38 1.38 1.38
AR 10 10 10 10 10
7 35 35 35 35 35
it 1 000 1 000 1 000 1 000 1 000
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Table 1  Body weight curves of male and female SD rats
5 JE%/ 8 rhLF 24 NC 4 cC 4 cLFF 44 rhLFF 4
1 106.21 £11.92 111.76 £5.08 111.20 7. 46 99.12 £10. 56 112.27 £9.53
e 2 142.88 £12.57 146. 28 +£8. 81 148.94 +10. 46 137.31 £9. 35 153.34 +£12.33
A 3 142.88 +12.57 146.28 +8. 81 148.94 +10. 46 137.31 £9.35 153.34 +£12.33
4 197.55 £16. 09 203.00 =15.50 197.92 £21.94 198.50 £12. 06 210. 82 +14.08
1 113.39 +11.39 119.12 £9.22 118.83 7. 16 119.80 +£9. 63 120.51 +6. 39
i 2 155.25 £11.68 163. 66 +10. 89 160. 39 +8.50 159.20 £ 11.77 155.73 £16.13
e
3 198. 84 +66. 55 221.92 +£12.61 229.36 8. 19 223.08 +14.87 215.37 +13.61
4 243,17 +14.77 265.05 £13.36 264.10 £9. 84 256. 32 +£20. 48 253.29 £19.17
F2 ME/MESD KRR EWELS R (2 +s,9)
Table 2 Food intake curves of male and female SD rats
P JE %/ R rhLF 24 NC 21 CC 2 cLFF #H rhLFF 24
1 161.39 +14.25 163.40 +7.47 175.97 +8.79 170.94 +22.73 191.97 +6. 82
e 2 232.34 +15.83 223.56 +4.17 238.04 +23.56 244,13 +10. 31 262.08 +14.17
3 251.53 £13.37 247.33 £7.09 251.23 £27.80 256.00 £12.34 265.25 £8. 11
4 282.71 +18.86 270.93 +15.28 264.41 +31.85 278.96 +17.21 277.59 +16. 89
1 170.03 +11.20 182.66 5. 83 194.66 +9. 63 205.22 +8.73 209. 58 +4.38
i 2 257.47 +12. 11 244,89 +5.45 266.36 +12.33 277.78 +3.43 277.56 £15.17
i
3 279.92 £4.98 278.40 +£2.63 290.20 +4.56 293.03 £1.89 297.22 +4.78
4 348.80 +10. 58 366.74 +7.28 361.86 +6.07 373.50 £5.53 364.55 +10. 67
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Table 3 Hematological data of rats in each group
o 1 1 240 g 12 FARE 1D IR IfiL £T. 2 WA
/( x10°/L) /( x10"/L) /(g/L) /( x10°/L)
CCH 8.454 +2.461 8.964 +3.056 133. 60 +10. 458 1008.1+214.2
NC 2 8.702 +2. 004 6.730 £0. 520 135.50 £5.276 1114.8 £61.9
T rhLF 4 9.984 £4.421 6.910 £0. 316 129.20 +18. 103 861.6 +287.7
cLFF 4 9.407 £3.693 6.704 £0.972 131.40 +£5.502 1013.9 +87.8
rhLFF 2§ 8.272 +2.304 6.761 £0.421 149.20 +7.927 921.3 +183.6
CCH4 6.537 £2.203 7.532 £2.639 146. 10 +8.962 924.6 +177. 1
NC 4 8.548 +2.754 7.309 £0. 505 144.90 +5.216 1021.9 £161.6
e rhLF 24 7.848 £3.190 7.241 £0.376 142.90 +10.016 998.1 +136.3
cLFF 21 8.638 +2.143 7.206 +£0.453 142. 80 + 8. 804 958.6 +161.4
rhLFF 2§ 6.088 £2. 160 7.130 £0. 337 141.10 £11.789 966. 3 +165. 361
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Table 4  Blood biochemistry data of rats in each group

51 2 ) ALT/(1U/L) AST/(1U/L) BUN/( mmol/L) CRE ( wmol/L) ALB/(g/L)
cC 4 25.9 +4.3 133.5 5.19+1.13 62.7 =11. 1 27.9+1.4
NC 21 25.4+5.1 120.0 4.41 £0. 89 55.9 +5.7 27.0£1.7
Tt rhLF %1 32.5+22.6 133.5 4.62 +1. 14 59.7 +7.7 27.4£1.9
cLFF 4] 28.7 £5.5 141.0 5.81+1.22 64.6 +8.9 28.9+1.3
rhLFF 21 24.0 +6.2 126.0 6.10 +2.34 65.1+10.2 29.6+2.9
CCH 20.2 +4.2 101.0 7.54 +1.49 56.3 +4.8 3.4 +1.1
NC 21 22.2+6.1 113.0 6.29 +1.43 52.5+5.1 30.6 +2.7
W rhLF 41 18.5+7.4 108.0 6.31 +2.08 52.5+6.6 31.0+1.9
cLFF 4] 23.0 4. 1 135.0 7.85«1.11 51.2£2.5 32.7+1.1
thLFF 4 26.8 +8. 1 151.0 6.77 +2.73 61.6+6.1 30.1+2.7

TE AT B IES MR BRI 2 + s Fom BT & RS R AT P 0 8k om
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Table 5 Comparion of organ coefficient of rats in each group

e . U/ -/ ek /1 S (HEL) T
A A A i 1K Mt A
CC 2 0.404 £0.051 3.284 +0.323 0.290 +0. 042 0.737 £0. 055 0.991 £0.074 0.246 £0. 056
NC 24 0.367 £0.038 3.064 +0. 169 0.248 £0. 043 0.682 +0.070 0.956 £0. 097 0.238 £0.072
T rhLF 2§ 0. 405 £0. 040 3.180 +0. 398 0.264 £0. 067 0.722 £0.081 1.033 £0.113 0.225 £0. 054
cLFF 4 0.417 £0. 037 3.417 £0.728 0.279 £0. 030 0.725 +0.110 0.990 £0. 879 0. 197 £0. 049
rhLFF 24 0.402 £0. 036 3.513 £0. 627 0.293 +0. 066 0.747 +0. 094 1.018 £0.099 0.227 £0.029
CC 4 0.424 £0. 047 3.285 +0.503 0.269 0. 055 0.801 +0.116 0.074 £0. 028
NC 44 0.411 £0. 044 3.202 +£0. 480 0.245 £0. 061 0.741 £0. 081 0.078 £0.015
i3 rhLF 2 0.415 £0. 062 3.216 £0. 354 0.281 £0. 055 0.762 £0. 095 0. 085 £0. 046
cLFF 21 0.474 £0. 115 3.381 +0. 652 0.280 0. 050 0.786 +0.072 0.089 £0.015
rhLFF 24 0.455 £0. 054 3.477 £0.293 0.293 +0. 046 0.782 0. 120 0. 068 +0. 006
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Table 6  Protein efficiency ratio and corrected protein efficiency ratio data for each group

3 151 N fofg‘iﬁ“j'hu E;HFE e p &TEHFE
/g Mt /g sk e sk e Ad
cC 4 556.539 +9. 378 179. 413 +9. 808 3.223 £0.152 —
NC 21 536.346 +7. 084 176.794 +7.963 3.296 +0. 138 2.556 £0.107
TP thLF 41 528. 111 +12. 109 158.655 + 11. 324 3.005 +0.222 7.39 0. 000 2.331 £0.172
cLFF 4] 574.760 +8. 450 171. 035 £ 15. 504 2.976 +0. 269 2.308 +0. 209
thLFF 4] 574.454 +13.925 165.573 +15.787 2.879 +0.215 2.233 £0.167
CC 4 464. 828 +36. 538 121. 840 + 14. 265 2.621 £0.231 —
NC 241 452.610 +12.120 118.428 +12.384 2.617 0. 266 2.496 +0. 253
W thLF 41 463.986 +17.226 120.719 +12. 519 2.602 +0.249 0.05 0.995 2.482 £0.238
cLFF 4] 475.018 +10. 738 125. 859 +12. 029 2.648 +0.223 2.525 £0.213
thLFF £ 498. 445 +12.789 130. 260 + 10. 027 2.614 +0.205 2.494 £0.196
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Table 7 Amino acid score of rthLFF and CC milk power

LR 2 R ZHEA #’téﬂ}:?E%kEH EEAY
/(mg/g) B R
I 34 125.08 126. 22
ETEANIT 35 144. 50 153. 85
EAMR + LI AR 25 165. 52 158.70
S 5L R 28 129. 99 147. 48
SRR 66 155.58 149. 06
RINATR + B HA R 63 76. 02 77.12
R 58 137. 40 134.72
2H AR 19 131.07 136. 37
6, 5 R 11 146. 29 99.37
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