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This study aimed to analyze the contents of rutin, procyanidin B3, quercetin, and kaempferol, known
to have antioxidant, anti-inflammatory, and anti-carcinogenic effects, among the polyphenol types con-
tained in grape pruning stem extracts (GPSE). It utilized grape stems discarded after harvest to meas-
ure the effects of GPSE on skin moisture, inhibition of skin cell proliferation, and anti-inflammatory
activity on the damaged skin of HR-1 mice induced with ultraviolet B (UVB), and to verify the applic-
ability of GPSE as a material for functional food and functional cosmetics. The polyphenol was ex-
tracted from grape pruning stems with 80% EtOH, and then the extract was used while storing at
-20C, after filtering, concentrating, and freeze-drying it. The content of an active ingredient of GPSE
was analyzed using high performance liquid chromatography (HPLC). From 53 kg of the grape prun-
ing stem specimen, 2.34 kg of the EtOH fraction extracts were extracted to achieve a 4.42% yield ratio.
Analysis of the active ingredients showed 0.28 mg/g of procyanidin B3, 12.81 mg/g of rutin, 0.51
mg/g of quercetin, and 824 mg/g of kaempferol. After UVB irradiation on the dermis, to confirm
the degree of inhibition of collagen synthesis, we examined the protein expression of MMP-9 using
immunohistochemical staining. The results of this study confirm the existence of active polyphenol
types, such as rutin, kaempferol, quercetin, and procyanidin B3, in GPSE. Moreover, the study found
that GPSE has anti-collagenase effects and it decreases the effects of UV damage on skin barrier
function. GPSE is a functional ingredient with a potential for skin protection effects, and it has high
utilization potential as an ingredient for functional cosmetics.
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Fig. 1. HPLC chromatograms of EBT and marker compounds. The pattern of EBT (1. Procyanidin B3; 2. Rutin; 3. Quercetin; 4.

Kaempferol).
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Table 1. Results of chemical composition analysis of grape pruning stem extract
Area (%)

Procyanidin B3 Rutin Quercetin Kaempferol

Components

Grape pruning stem extract 0.28 12.81 0.51 8.24
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Fig. 2. GPSE diminishes MMP-9 expression in UVB-induced HR-1 hairless mice. Skin tissue sections were stained with MMP-9
immunohistochemical stain and the images were obtained using an DP71 microscope digital camera (Olympus, Japan).
Dermis was measured with a Leopard (zootos, korea) image analyzer and results are expressed as mean + SD (n=b).
Different letters are significantly different at p<0.05 by Tukey’s multiple comparison test.
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Fig. 3. GPSE increase collagen fiber in UVB-induced HR-1 hairless mice. Skin tissue sections were stained with Masson’s
trichrome stain and the images were obtained using an DP71 microscope digital camera (Olympus, Japan). Dermis
was measured with a Leopard (zootos, korea) image analyzer and results are expressed as mean + SD (n=5). Different
letters are significantly different at p<0.05 by Tukey’s multiple comparison test.
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Fig. 4. GPSE increase elastic fiber in UVB-induced HR-1 hairless mice. Skin tissue sections were stained with Verhoeff elastic
fibers Stain and the images were obtained using an DP71 microscope digital camera (Olympus, Japan). Dermis was
measured with a Leopard (zootos, korea) image analyzer and results are expressed as mean + SD (n=5). Different
letters are significantly different at p<0.05 by Tukey’s multiple comparison test.
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