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Abstract

This study was conducted to examine the effects of low molecular weight gelatin hydrolysates (GH, less than 3kDa),
extracted from pig skin collagen on the bone metabolism of ovariectomized (OVX) rats. The rats in the experimental groups
were randomly segregated into six different treatment groups such as 1) NC, the normal rat fed AIN 93 diet (basal diet) only;
2) OC, the OVX rat fed the basal diet only; 3) GH 0.1, the OVX rat fed the basal diet with 0.1% GH; 4) GH 0.8, the OVX rat
fed the basal diet with 0.8% GH; 5) G 0.1, the OVX rat fed the basal diet with 0.1% gelatin; 6) G 0.8, the OVX rat fed the
basal diet with 0.8% gelatin. Body weight gain in the GH 0.1, GH 0.8, and G 0.8 was significantly higher than those in the
NC and OC. Feed intake of the GH 0.1 and GH 0.8 was higher than that of the NC and OC, while no significant difference
was found in feed efficiency ratio (FER). BMD of the GH 0.8 was higher than that of the OC. However, gelatin hydrolysates
and gelatin resulted in higher BMC level compare to the OC. Serum HDL-cholesterol of rat fed GH and gelatin was higher
than that of OC (p<0.05). LDL-C of the GH 0.1 and the GH 0.8 tended to be less than that of OC. Serum alkaline phosphatase
(ALP) of the GH 0.1 was lower than that of the OC. The serum of GH 0.8 showed lower osteocalcin value than the OC
(»<0.05). In addition, GOT and GPT levels significantly decreased in all treatment groups. These results indicated that gelatin
hydrolysates from pig skin gelatin hydrolysates enhanced BMD and serum biochemical parameters related to bone metabo-
lism. Therefore, the gelatin hydrolysates could be used as a beneficial material to improve bone health.
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Fig. 1. Effects of gelatin hydrolysates supplementation on
body weight change of experimental rats. NC, normal
rat fed basal diet; OC, OVX fed basal diet; GH 0.1, OVX
fed basal diet with 0.1% gelatin hydrolysates; GH 0.8,
OVX fed basal diet with 0.8% gelatin hydrolysates; G
0.1, OVX fed basal diet with 0.1% gelatin; G 0.8, OVX
fed basal diet with 0.8% gelatin

Table 1. Final body weight, body weight gain, feed intake and
feed efficiency ratio of experimental rats fed gelatin

hydrolysates
Body weight  Feed intake Feed efficiency
)

Treatments™ o ih (g/d) (2/d) ratio (FER)®
NC 0.9240.075"  14.92+0.402°  0.06+0.004
ocC 0.92+0.048"  13.90£0.272°  0.07+0.003
GHO.1  1.16£0.108*  15.79+0.184*  0.07+0.006
GHO0.8  1.14£0.042*  15.81£0.210*  0.07+£0.002
GoO.1 1.10£0.051%  14.91+0.145° 0.07+0.003
Go0.8 1.17+0.052*  15.98+0.169*  0.07+0.003

All values are means + SE

Means with different superscripts in the same column are signifi-
cantly different (p<0.05).

DTreatments refer to Fig. 1.

YFER, weight gain (g/d)/food intake (g/d).
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Fig. 2. Effects of gelatin hydrolysates supplementation on
femur bone mineral density (BMD) and bone mineral
content (BMC) of experimental rats. All values are
means + SE. Means with different superscript are signifi-
cantly different (p<0.05). D Treatments refer to Fig. 1.
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Fig. 3. Effects of gelatin hydrolysates on femur breaking
force of experimental rats. All values are means + SE.
Means with different superscript are significantly differ-
ent (p<0.05). VTreatments refer to Fig. 1.
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Table 2. Effects of gelatin hydrolysates on organ weight (g) of

experimental rats

Treatments" Kidney Spleen Liver
NC 0.54+0.005° 0.16£0.004%°  2.32+0.067*
ocC 0.45£0.007°  0.15£0.006%*  1.83+0.051°
GH 0.1 0.45+0.009®  0.15+£0.004®®  1.86+0.049"
GHO0.8 0.46£0.011%  0.15£0.007*  1.95+0.061°
GO.1 0.44£0.007°  0.16+0.004* 1.82+0.029°
GO0.8 0.45+0.015°  0.14+0.002° 1.79+0.050°

All values are means + SE

Means with different superscripts in the same column are signifi-

cantly different (p<0.05).
DTreatments refer to Fig. 1.
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Table 3. Effects of gelatin hydrolysates on GOT, GPT, serum alkaline phosphatase (ALP) and osteocalcin of experimental rats

Treatments" GOT (U/L) GPT (U/L) ALP (U/L) Osteocalcin (ng/mL)
NC 121.6343.599° 46.40+2.920" 114.32+5.213% 17.89+0.256°
ocC 261.25+22.192% 61.89+3.537° 125.92+13.788% 26.90+1.565
GHO0.1 198.00+26.626° 50.57+3.415° 86.17+1.863¢ 28.25+0.697°
GH 0.8 112.43+6.513¢ 45.75+4.304% 123.20+12.542® 22.93+1.423°
GO.1 139.75+12.939¢ 424443 416" 156.25+11.756° 27.20+1.4522
G0.8 107.00+4.613¢ 37.67+2.375° 140.59+12.257% 24.76+1.101%®

All values are means + SE

Means with different superscripts in the same column are significantly different (p<0.05).

DTreatments refer to Fig. 1.
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Table 4. Effects of gelatin hydrolysates on serum lipid levels of experimental rats

Treatment" Triglyceride (mg/dL) Total-C (mg/dL) HDL-C (mg/dL) LDL-C (mg/dL) Al
NC 94.63+3.256° 129.50+2.520° 32.70+0.109° 77.87 2.96
ocC 55.44+4.625° 117.57+6.636% 27.25+1.652° 79.23 3.31
GH 0.1 88.13+13.734%® 115.14+5.837% 33.13+1.109° 64.38 2.48
GH 0.8 65.00+4.008" 107.40+6.313° 31.88+1.797° 62.52 2.37
GO.1 57.56+8.609° 119.89+4.707% 32.44+1.119° 75.94 2.70
G0.8 52.89+4.013¢ 105.57+4.125° 31.86+1.203° 63.13 231

All values are means = SE

Means with different superscripts in the same column are significantly different (p<0.05).

DTreatment, refer to Fig. 1.
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ATt LDL-cholesterol 35+ AL FoJ3 BE A
gl Fashke At AU ol dA HE IF
& og Fo] HlsdA FE3 e el F
o) o]sl &3 HDL-cholesterol =2 “5(Kim et al.,
2009y FAEAATHE A} XA

GOT$} GPT= 1Hgolu A4 Soll o= EAste] ofw
RS Bashs 47 AT £ vk 9ol g
FoF W] o] FAI}L A HER 1A ESke]
A %7} FHKim er al., 2010). E A= Age &
AFMES A7 AN S BT vEE e
of thet FIFS dotry] fal B T GOTeF GPTE
233 Ay}, ek 27 NG 1 ZH2}F 121.63+
3.599 U/L, 46.40+2.920 U/LA ¥4 AZ= Qs OCT
o] 4x] 74z} 261.25422.192 U/L, 61.89+3.53 U/LZ wj-$-
S7VIRoy, Agles Fost BE 9] X7 f9s)t
A AaEAT &, GOTAlA GHO.IT-S #|9)3 =& A
23, GPTS] & A2t NCe] 4] 02
oJsiAl s B AU ol Fol HisdA F
=3 FeH JElo|l= §9 2 GOTSF GPT A5 THAA|
Zue B9l FARFATHKIm et al, 2009).

o OF
i =

T

B d7lXe da AR J9HeR Suesol #
He AHE ez AN F23 ARyt A
A Agfl aafdlls gol7h 22k rAe %=

i

i

)

ZT2 ARbYelE Fofsiflon, da &g 43

o 3kDa ©o]&}e] AEA} Aepel EAFHES 0.1, 0.8%
A7pekar, aEA AtES 0.1 0.8% H7Fste] Foidt
< 1 g9E vuskRnh A S7FE> GHO.1, GHO.8
2 G0.8 Tl A NC&F OCel| gl & o= Frst
Ao 53] GHO.137} GHO.84 872 AleAdH =] NC
o} ocl vl&) F7FtH o AlREES 1949 AolE
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th 8% F ZEzHE e ATy fo390 A
o|5 Ho|x] giglon} Al FojFs}t GH FodT-e] HDL-
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GHO.891M 428 s YeERIth(p<0.05). 228
o] A¥<l = GOTY GPTE EE gl 0Ce] H
3 frojdoz AT A B d7dz HAA-
oA E23k AEA dele goisEs FUEE 7
A71a H77) Ao FAR 22 = F UE 8
4 7154 RAR )8 7FeAd0] s ASE TdE AT
Aggl Foj7e] =& wuld o w Aie gA4Ed
E9] g3} vjujsle] vluwAl FEE $3 G3e] f94
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ool & AHo =z HetEr),
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