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Effect of Drying Type and Addition Level of Sweet Potato '"Tongchaeru' Byproducts
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ABSTRACT This study used leaves and stems of ‘Tongchaeru’, one of the sweet potato varieties, to investigate broiler pro-
ductivity, meat quality, blood properties, growth hormones, and immune factor levels according to drying method and amount
added to feed. For this experiment, a total of 720 1-day-old male Ross 308 broilers were used. Treatments were assigned
with 3 replicates per treatment and 20 birds were assigned to each replicate. The treatment group was designed into 12 treat-
ments according to the type of natural product (leaves (L), stems (S)), drying type (natural (N), hot air (H), freeze (F)) and
amount added (0.1%, 0.3%). The test was conducted for a total of 5 weeks. In this study, there was no significant difference
in productivity depending on the type and amount of additives added (P>0.05). The FS 0.3% group showed high pH and
WHC levels, and the shear force was lowest at HL 0.1% group (P<0.05). Blood cell and serum biochemical components were
similar in all treatments, and growth hormone IGF-1 was highest in FS 0.1% group (P<0.05). There was no significant differ-
ence in IFN-y, but the highest level of IL-6 was seen in the HS 0.1% group (P<0.05). In conclusion, the meat quality and
the level of growth hormone and immune factors in the body were different depending on the type and amount of dried leaves
and stems of sweet potato ‘Tongchaeru’, further study is needed to compare the selected additives and amounts added with
those without additions.

(Key words: broiler, by-product, feed additive, growth performance, sweet potato)
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addition level of sweet potato ([pomoea batatas L.) leaves and stems

NL HL FL NS HS FS
Item SEM'  P-value
0.1% 03% 01% 03% 01% 03% 0.1% 03% 01% 03% 0.1% 0.3%
Initial BW (g) 33.60 33.57 3327 3353 3358 3348 3330 3335 3332 3333 3332 3363 0.05 0.847
1 week
BW (g 1347 1307 1269 133.6 1287 131.8 129.6 131.3 1263 1294 1274 1329 0925 0238
BWG (g) 101.1 971 936 1001 952 983 963 980 930 961 941 993 0988  0.306
ADFI (g) 2348 2348 2219 2338 2424 2395 2190 2180 21.33 2367 2314 2219 0341 0.791
FCR 1.62 1.69 1.66 .64  1.78 1.71 1.59 1.56 160 172 173 .56  0.037 0777
3 week
BW (g) 6474 631.0 6325 6414 6514 6478 6438 6272 623.0 6746 6252 6343 6159  0.956
BWG (g) 5126 5003 505.6 507.8 5227 5161 5142 4959 496.7 5452 4978 5014 5966  0.955
ADFI (g) 61.83 58.86 60.17 6181 5890 5995 5993 5990 5871 6117 59.62 6045 0334 0970
FCR 1.66 1.68 1.70  1.71 1.59  1.63 1.63 1.81 1.68 1.60 1.75 1.69  0.018  0.504
5 week
BW (g) 1,487.9 1,556.3 1,5354 1,609.6 1,557.3 1,579.6 1,551.1 1,5264 1,543.5 1,641.9 1,5344 14953 1641  0.889
BWG (g) 840.5 9253 9029 968.1 9059 931.8 9072 8992 9205 9674 9092 861.0 1265  0.794
ADFI (g) 126.1 1340 1342 1290 1267 1357 1292 1295 1325 1388 1246 1281 1.109  0.230
FCR 213 2,04 209 1.87 197 204 201 202 203 201 1.92 208 0.023  0.653
Overall period
BWG (g) 1,4543 1,522.7 1,502.1 1,576.0 1,523.7 1,546.1 1,517.8 1,493.0 1,510.2 1,608.6 1,501.1 1,461.6 1643  0.889
ADG (g) 37.03 3857 3799 3991 3854 39.15 3843 37.88 3817 4059 3798 37.16 0397  0.904
ADFI (g) 70.15 7243 7252 7139 6996 732 7034 7145 7117 7488 69.83 7026 0429  0.386
FCR 1.90  1.88 1.92 .79 1.82 1.87 1.83 1.89 1.87 1.85 1.84 1.89  0.014 0859

' SEM, Standard error of means.

BW, body weight; BWG, body weight gain; ADFI, average daily feed intake; ADG, average daily body weight gain; FCR, feed conversion

ratio.

NL, natural drying leaves; HL, hot air drying leaves; FL, freeze drying leaves; NS, natural drying stems; HS, hot air drying stems; FS,

freeze drying stems.
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Table 2. Comparison of chicken meat quality according to the drying type and level of sweet potato (I[pomoea batatas L.) leaves and

stems
NL HL FL NS HS FS
Item SEM'  P-value
01% 03% 0.1% 03% 0.1% 03% 01% 03% 01% 03% 0.1% 03%

pH 5206™ 5212° 5406 5206° 5308 5274* 5380" 5.370® 5308 5302 5398 5438 0.015  0.004
WHC (%) 2668 2931% 3320° 28.92° 3375 3191% 3293 33.50° 34.82° 29.04° 33.80° 41.82° 0.543 <0.001
king 1
(c(;)o N8OS 3012 3054 2933 2985 2989 3046 3106 2895 3071 3089 29.86 2934 0243  0.836
0
Meat color

L* 6293 6408 61.05 6319 6324 6219 6209 5924 6243 6254 6273 6027 0351 0237
a* 1466 1686 1466 1.668 2.106 1.808 1750 1428 1.088 1724 0968 1786 0.089  0.403
b 5992 7538 6592 7598 6344 6702 5194 5492 6386 6174 5210 4396 0219  0.080
(Slzgage force o 17 2134 1841° 23.08% 2386% 2288% 2645° 2404 2624° 2520° 22.54% 2326 0275 <0001

' SEM, Standard error of means.

"¢ Means in same rows with different superscripts are significantly different (P<0.05).

WHC, water-holding capacity.

NL, natural drying leaves; HL, hot air drying leaves; FL, freeze drying leaves; NS, natural drying stems; HS, hot air drying stems; FS,

freeze drying stems.
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Table 3. Comparison of blood cell composition according to the drying type and level of sweet potato (lpomoea batatas L.) leaves

and stems
NL HL FL NS HS FS
Item SEM'  P-value
0.1% 03% 01% 03% 01% 03% 01% 03% 0.1% 03% 0.1% 0.3%

RBC (KaL) 2.13 1.98 212 206 219 208 211 2.06 1.96  2.01 204 218 0022 0576
WBC (K/uL) 2099 1730 20.60 21.69 20.78 21.06 22.02 19.04 17.88 1920 1875 21.34 0427 0.360
HE (K/uL) 624 474 609 677 618 6.27 6.47 5.60 5.10 550 542 646 0179 0465
LY (KmL) 1147 1010 1131 1153 1131 1158 1219 1054 1011 1072 1055 11.58 0.174  0.277
HE/LY ratio 054 046 054  0.58 0.54 0.54 0.53 052 049 051 0.51 0.56 0.010 0.647
MO (KuL)  2.19 1.78 222 222 225 214 228 2.03 1.83 2.03 1.95 2.16  0.048 0470
EO (K/ML) 0.83 064 076  0.88 0.78 0.83 0.80 0.68 066 074 066 0.87 0028 0.683
BA (K/uL) 027  0.15 0.23 029  0.26 0.25 0.26 0.19  0.18 022 0.8 0.27 0013  0.489
HB (g/dL) 722 654 730 706  7.04 7.28 7.26 6.86 6.90 694  6.72 7.14 0069 0477
HCT (%) 2126 1930 21.84 20.68 1796 2142 2156 2086 2028 2072 2046 21.68 0331 0525
MCV (fL) 99.78 97.80 103.32 100.42 101.28 103.12 102.32 10126 103.66 10298 100.32 99.28 0463 0.196
MCH (g/dL) 3398 33.16 3458 3432 3436 3502 3460 3334 3530 3452 3288 33.00 0265 0.692
MCHC (gdL) 34.10 3396 3150 34.18 3456 3400 3380 33.00 3416 3352 3280 3342 0367 0959
PLT (10%uL) 16.80 2240 2740 1220 1880 1560 2020 1680 1540 13.60 1420 1280 1264 0.441

' SEM, Standard error of means.
RBC, red blood cells; WBC, white blood cells; HE, heterophils; LY, lymphocytes; HE/LY ratio, heterophils/lymphocytes; MO, monocytes;
EO, eosinophils; BA, basophils; HB, hemoglobin; HCT, hematocrit; MCV, mean corpuscular volume; MCH, mean corpuscular hemoglobin;

MCHC, mean corpuscular hemoglobin concentration; PLT, platelet.

NL, natural drying leaves; HL, hot air drying leaves; FL, freeze drying leaves; NS, natural drying stems; HS, hot air drying stems; FS,

freeze drying stems.
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Table 4. Comparison of blood chemical composition according to the drying type and level of sweet potato ([pomoea batatas L.) leaves

and stems
NL HL FL NS HS FS
Item SEM  P-value
0.1% 03% 01% 03% 01% 03% 01% 03% 01% 03% 0.1% 0.3%

GOT (U/L) 25528 25344 25698 273.54 24580 259.20 275.18 261.44 25536 260.56 263.38 253.52 3.130 0.866
GPT (UL) 1.848 1.838 1534 1744 1790 1800 1.582 1976 1.712 1534 1856 1.802 0.040 0477
TCHO (mg/dL) 13524 108.58 111.48 116.90 117.18 127.12 134.88 117.46 11948 123.74 12520 12854 2.045 0.133
TG (mg/dl) 4094 3784 33.06 37.68 3544 4380 3642 4238 4298 3870 4068 3736 0999 0575
GLU (mg/dL) 241.28 24124 22998 241.76 23580 244.42 230.18 249.92 24852 253.02 25876 233.06 2348 0.234
TP (mg/dL) 3.084 2678 2.808 2946 2.826 3.018 3.076 2912 2820 2858 2762 2.834 0.043 0.751
ALB (mg/dL) 1.160 1.040 1.072 1.126 1.110 1.174 1.156 1.134 1.088 1.098 1.116 1.096 0.014 0.790
Ca (mg/dL) 10.19 994 10.13 1019 989 1033 998 977 978 9.1 974 951 0060 0.169
IP (mg/dL) 6.788 6292 6730 6930 6.990 7.038 7.088 7.036 6.632 6.536 6.758 6.956 0.072 0.545
CRE (mg/dL) 0.248 0238 0226 0232 0232 0248 0248 0246 0236 0246 0242 0234 0.003 0.691
LDH (mg/dL) 2,093.9 1,957.2 1,850.7 2,091.7 2,427.3 24153 2,358.8 2,730.8 2,506.0 1,763.0 2,029.7 2,2122 68.08  0.100

' SEM, Standard error of means.

GOT, glutamic oxaloacetic transaminase; GPT, glutamic pyruvic transaminase; TCHO, total cholesterol; TG, triglycerides; GLU, glu-
cose; TP, total protein; ALB, albumin; Ca, calcium; IP, inorganic phosphorus; CRE, creatinine LDH, lactate dehydrogenase; NL, na-
tural drying leaves; HL, hot air drying leaves; FL, freeze drying leaves; NS, natural drying stems; HS, hot air drying stems; FS, free-

ze drying stems.
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