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Effects of Dietary Supplementation of Vitamin C and Sea Buckthorn
on the Performance and Meat Quality in Old Laying Hens

Hwan Ku Kang', Ji-Hyuk Kim’, Jong Hwangbo and Chan Ho Kim'
Poultry Science Division, National Institute of Animal Science, RDA, Senonghwan 330-801, Korea

ABSTRACT The objective of this study was to investigate the effect of dietary supplementation of vitamin C and Sea
buckthorn on the performance, blood biochemistry and meat quality in old laying hens. A total 200 Hy-Line Brown laying

hens (101 weeks old) were randomly allotted to 1 of 5 dietary treatments

: (1) Basal : basal diet, (2) Vit. C : basal diet + 0.1%

vitamin C, (3) SB 0.1 : basal diet + 0.1% Sea buckthorn, (4) SB 0.5 : basal diet + 0.5% Sea buckthorn, and (5) SB 1.0 :
basal diet + 1.0% Sea buckthorn. Each treatment was replicated 4 times with 10 birds units were arranged according to
randomized block design. Feeding trial lasted 4 weeks under 16L:8D lighting regimen. The diets were fed to hens on an ad
libitum basis for 4 weeks. Result indicated that during feeding trial of the experiment, hen-day egg production and feed
conversion ratio were not significantly influenced by treatments. However, feed intake was significantly (P<0.05) higher in
Vit. C and SB treated groups than the basal during 1 wks and 3 wks. Egg weight was significantly (P<0.05) higher in basal
and Vit. C than the SB 1.0 treatment. There were no differences in carcass yield during feeding trials. However, partial ratio
(breast and neck) was significantly (P<0.05) higher in SB 0.5 than other treatment. There were no differences in the level
of leukocytes and erythrocytes. There were no significant differences on proximate analysis (DM, crude protein, crude fat,
and crude ash), meat color, water holding capacity, cooking loss, and fatty acids concentrations. In conclusion, dietary
supplementation of vitamin C and Sea buckthorn to the diet of old laying hens might be a potential ingredient for increasing

partial weight (breast) in old laying hens.

(Key words: fatty acids, old laying hens, partial weight, Sea buckthorn)
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Table 1. Composition and nutrient content of experimental diets

Items Basal

Ingredients (g/kg)

Corn 411.5
Wheat 150.0
Soybean meal 250.0
DDGS' 50.0
Canola meal 20.0
Tallow 5.0
Molasses 5.0
Dicalcium phosphate 7.0
Limestone 97.0
Sodium chloride 2.0
Vitamin premix’ 1.5
Mineral premix® 1.0

Total 1,000.0

Energy and nutrient content

ME, (kcal/kg) 2,706.0
Crude protein (g/kg) 142.0
Calcium (g/kg) 45.0
Available P (g/kg) 33
Lysine (g/kg) 7.5
Methionine (g/kg) 3.6

' Corn distillers dried grains with soluble.

2 Provided per kilogram of the complete diet: vitamin A (from
vitamin A acetate), 12,500 IU; vitamin D;, 2,500 IU; vitamin E
(from DL-a-tocopheryl acetate), 20 IU; vitamin Ks, 2mg; vita-
min By, 2 mg; vitamin B,, 5 mg; vitamin Be, 3 mg; vitamin
B, 18 pg; calcium pantothenate, 8 mg; folic acid, 1 mg; bio-
tin, 50 pg; niacin, 24 mg.

3 Provided per kilogram of complete diet: Fe (as FeSO, + 7TH0),
40 mg; Cu (as CuSOy * H,O), 8 mg; Zn (as ZnSOy + HO), 60
mg; Mn (as MnSO; * H,0) 90 mg; Mg (MgO) as 1,500 mg.
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Table 2. Effect of vitamin C and Sea buckthorn on productive performance of old laying hens'

Dietary treatments’
Items SEM P-value
Basal Vit. C SB 0.1 SB 0.5 SB 1.0

Hen-day egg production (%) 71.0 67.9 81.4 74.8 72.0 4.72 0.56
Egg weight (g) 65.9 65.7 63.4 63.6 61.7 1.19 0.36
bk Feed intake (g) 93.0° 98.8" 100.5* 101.7* 101.2* 1.36 0.29
FCR 1.99 221 1.95 2.14 2.28 0.15 0.49
Hen-day egg production (%) 75.7 77.9 83.2 79.5 72.9 5.09 0.45
Egg weight (g) 62.8 65.0 60.8 64.3 55.9 3.32 0.39
2w Feed intake (g) 112.8 110.4 104.3 106.4 106.7 2.94 0.54
FCR 2.37 2.18 2.06 2.08 2.62 0.20 0.22
Hen-day egg production (%) 70.4 72.1 83.2 79.1 72.9 5.58 0.25
Egg weight (g) 64.3" 65.2° 61.4% 62.6" 60.0° 1.35 0.04
3wl Feed intake (g) 91.4° 99.7° 109.5° 99.6° 102.9® 2.66 0.03
FCR 2.02 2.12 2.14 2.01 2.35 0.18 0.45
Hen-day egg production (%) 72.5 76.1 82.5 76.3 73.6 3.85 0.43
Egg weight (g) 63.5 64.0 62.3 63.3 60.0 1.50 0.39
4wl Feed intake 121.8 120.4 1323 125.3 129.6 3.64 0.16
FCR 2.65 247 2.57 2.74 2.93 0.15 0.33
Hen-day egg production (%) 72.1 73.5 82.6 77.4 72.8 4.28 0.43
Overall Egg weight (g) 64.1 65.0 62.0 63.4 61.1 1.13 0.16
periods Egg mass 106.8 105.2 111.7 108.2 110.1 1.85 0.16
FCR 2.31 2.20 2.18 2.20 2.48 0.12 0.44

*> Means with the different superscripts differ significantly (P<0.05).

! Data are least square means of 4 replicates per treatment.

2 Basal = basal diet; Vit. C = basal diet + 0.1% vitamin C; SB 0.1 = basal diet + 0.1% Sea buckthorn; SB 0.5 = basal diet
+ 0.5% Sea buckthorn; SB 1.0 = basal diet + 1.0% Sea buckthorn.
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Table 3. Effect of vitamin C and Sea buckthorn on carcass and partial meat ratio of old laying hens'

Dietary treatments’

Items SEM P-value

Basal Vit. C SB 0.1 SB 0.5 SB 1.0
Body weight (g) 2,170 2,185 2,170 2,125 2,143 75.06 0.98
Carcass yield (%) 73.4 71.0 71.2 76.5 76.8 3.38 0.62
Breast 28.2° 27.4° 28.6 32.1° 30.4% 1.11 0.04
Leg 24.0 22.9 21.0 22.1 21.8 1.29 0.57
Partial ratio Wing 9.1 9.5 10.4 9.2 9.5 0.57 0.56
(%) Neck 3.9 3.1° 3.3° 5.3° 3.7 0.36 <0.01
Back 28.2 27.4 28.6 32.1 30.4 1.11 0.25
Abdominal fat 5.1 43 4.6 3.8 5.0 0.33 0.12

> Means with the different superscripts differ significantly (P<0.05).

! Data are least square means of 4 replicates per treatment.

2 Basal = basal diet; Vit. C = basal diet + 0.1% vitamin C; SB 0.1 = basal diet + 0.1% Sea buckthorn; SB 0.5 = basal diet
+ 0.5% Sea buckthorn; SB 1.0 = basal diet + 1.0% Sea buckthorn.
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Table 4. Effect of vitamin C and Sea buckthorn on blood parameter of old laying hens'

Dietary treatments’

Items SEM P-value
Basal Vit. C SB 0.1 SB 0.5 SB 1.0
WBC 5.79 4.77 3.66 3.75 6.13 1.01 0.58
HE 0.31 0.22 0.20 0.24 0.48 0.10 0.59
Leukocytes' LY 5.03 3.96 321 3.26 5.15 0.84 0.49
(K/uL) MO 0.43 0.27 0.21 0.22 0.47 0.09 0.35
EO 0.02 0.02 0.03 0.03 0.03 0.012 0.21
BA 0.01 0.00 0.01 0.01 0.02 0.007 0.69
RBC (M/pL) 2.50 2.44 236 2.34 247 0.09 021
Hb (g/dL) 9.70 9.57 9.53 9.70 9.60 0.37 0.59
HCT (%) 23.17 23.70 22.50 23.30 22.80 0.85 0.19
Erythrocytes®
MCV (fL) 92.43 97.37 95.17 99.77 92.60 2.45 0.39
MCH (pg) 38.77 39.23 40.37 41.53 39.00 1.09 0.45
MCHC (g/dL) 41.87 40.30 42.40 41.63 42.13 0.69 0.39

! Data are least square means of 4 replicates per treatment.

2 Basal = basal diet; Vit. C = basal diet + 0.1% vitamin C; SB 0.1 = basal diet + 0.1% Sea buckthorn; SB 0.5 = basal diet
+ 0.5% Sea buckthorn; SB 1.0 = basal diet + 1.0% Sea buckthorn.

3 Leukocytes: WBC = white blood cells; HE = heterophils; LY = lymphocytes; EO = eosinophils; BA = basophils.

* Erythrocytes : RBC=red blood cells; Hb= hemoglobin; HCT=hematocrit; MCV=Mean corpuscular volume; MCH=Mean
corpuscular hemoglobin; MCHC= Mean corpuscular hemoglobin.

eIt} 275 v =g BlER ¢ 2 HIER] U 74 HIER C 2 BIERIVHE 24 7 gold mhe 4k
5 Heg]7<] A% W DM, crude fat, crude protein 2 crude AS W B 9 sl aEs 2T 7kl 94 =
ashol|A] A 2]7-7F o] A<l zto]= YeRA] e3kth Yoon UEREA] 23k T). Yoon et al.(2005) AHeHdAlS] 71E 7
et al.(2005) 10055 AHHAA ] 7155 A, ohald, 3] o] 17.90~22.16%2}aL Hasiglon 2 Aol Ax}l oA
B A% e 2474065, 23.90, 1.52, 28.01%2kaL K13} FAFHAl RS

o] & Ayo|x 9 ARMIAIS AT R frAkeE A

£ VYERSIE ARMAAIS Al AA] A1t o4 At 5. Al W X[Lat =

ol YUehtA gkskth ARPIAS W) AAE R Table 794 YERSLom,

= A
o Aol

Table 5. Effect of vitamin C and Sea buckthorn on proximate analysis of old laying hens'

Dietary treatments”

Items (%) SEM P-value
Basal Vit. C 0.1 SB 0.1 SB 0.5 SB 1.0
DM 27.62 28.04 27.72 27.95 27.46 0.75 0.90
Crude protein 24.75 24.17 24.82 24.82 24.18 0.039 0.55
Crude fat 1.32 1.77 1.19 1.42 1.49 0.58 0.38
Crude ash 0.99 1.06 1.05 1.00 0.99 0.039 0.30

! Data are least square means of 4 replicates per treatment.
2 Basal = basal diet; Vit. C = basal diet + 0.1% vitamin C; SB 0.1 = basal diet + 0.1% Sea buckthorn; SB 0.5 = basal diet
+ 0.5% Sea buckthorn; SB 1.0 = basal diet + 1.0% Sea buckthorn.
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Table 6. Effect of vitamin C and Sea buckthorn on breast meat color, WHC and cooking loss of old laying hens'

Dietary treatments’

Items SEM P-value
Basal Vit. C SB 0.1 SB 0.5 SB 1.0
CIE L* 46.38 46.65 47.35 45.67 45.62 0.89 0.38
CIE a* 3.13 3.13 4.78 3.83 2.56 0.43 0.22
Meat color CIE b* 4.74 3.40 4.66 5.55 3.07 0.29 0.10
WHC (%) 63.73 61.74 66.06 62.54 64.53 0.85 0.30
Cooking loss 17.42 20.69 18.90 17.78 17.82 0.25 0.19

' Data are least square means of 4 replicates per treatment.
2 Basal = basal diet; Vit. C = basal diet + 0.1% vitamin C; SB 0.1 = basal diet + 0.1% Sea buckthorn; SB 0.5 = basal diet
+ 0.5% Sea buckthorn; SB 1.0 = basal diet + 1.0% Sea buckthorn.
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Table 7. Effect of vitamin C and Sea buckthorn on fatty acids in breast meat of old laying hens'

Dietary treatments’

Items SEM P-value
Basal Vit. C SB 0.1 SB 0.5 SB 1.0

Myristic acid (C14:0) 0.86 091 0.84 0.95 0.80 0.52 0.45
Palmitic acid (C16:0) 21.11 20.24 19.79 21.71 20.31 11.98 0.56
Palmitoleic acid (C16:1n7) 2.92 2.03 2.09 2.64 2.44 0.30 0.58
Stearic acid (C18:0) 5.49 6.56 5.88 5.98 5.76 0.25 0.18
Oleic acid (C18:1n7) 45.57 46.31 4530 44.80 45.26 12.39 0.28
Linoleic acid (C18:2n6) 23.00 22.65 24.98 22.86 24.23 4.18 0.38
Linolenic acid (C18:3n3) 0.60 0.58 0.53 0.57 0.58 0.06 0.26
Eicosenoic acid (C20:1n9) 0.22 0.41 0.28 0.20 0.29 0.12 0.22
Arachidonic acid (C20:4n6) 0.23 0.31 0.30 0.29 0.32 0.35 0.10

Total 100.0 100.0 100.0 100.0 100.0 100.0
Saturated fatty acid 27.46 27.70 26.51 28.63 26.87 12.69 0.45
Unsaturated fatty acid 72.54 72.30 73.49 71.37 73.13 13.59 0.31
Mono unsaturated fatty acid 48.71 48.75 47.67 47.65 48.00 23.56 0.12
Poly unsaturated fatty acid 23.83 23.54 25.82 23.72 25.13 25.96 0.11

! Data are least square means of 4 replicates per treatment.
2 Basal = basal diet; Vit. C = basal diet + 0.1% vitamin C; SB 0.1 = basal diet + 0.1% Sea buckthorn; SB 0.5 = basal
diet + 0.5% Sea buckthorn; SB 1.0 = basal diet + 1.0% Sea buckthorn.
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