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ABSTRACT This basic research was conducted to support the development of woodcraft bio-adhesives
using peach gum, which is the resin produced by peach trees. The synthesis conditions of these

37.3.08 adhesives were optimized by performing 144 experiments. The application potential of peach gum
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adhesives was explored by comparing their properties with those of three natural adhesives and four
synthetic adhesives. The best adhesive strength was obtained by dissolving the resin in 80 mL of distilled
water containing 1.5 g NaOH, 1.65 g H,0O, (pH 8.0-9.0), 0.5 g NaClO, and 0.5 g H,BO,. The adhesive

Heritage strength, which showed minimal changes and excellent reversibility, was 125.39 kgf/lem?. Ultraviolet

This is an Open-Access article distributed
under the terms of the Creative
Commons Attribution Non-Commercial
License (http://creativecommons.org/
licenses/by-nc/3.0)  which  permits
unrestricted  non-commercial  use,
distribution, and reproduction in any
medium, provided the original work is

properly cited. preservation of cultural assets

radiation-mediated deterioration in strength in the absence of total aerobic bacteria was negligible
(AE'ab = 2.75). These data confirm the potential value of peach gum-based bio-adhesives for woodcraft
as well as their utility as alternatives for natural and synthetic adhesives used for the manufacture and
restoration of handicrafts and preservation of cultural assets.
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Figure 1. Peach gum. (A) Peach gum solid. (B) Peach gum powder.
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| Add 10 g of peach gum powder to deionized water |

| NaOH in 10 mL of deionized water |

| 45 minute heating at 95°C |

| Cooling |

| Add 1.0 g or 165 g of H,0, and Mix. |

| Add 1 M HCI |

| Add 0.5 g or 1.5 g of NaClO and Mix. |

| Add 0.5 g or 1.5 g of H,BO, and Mix. |

| 24-hour stabilization |

Figure 2. Manufacturing process of adhesive using peach gum.
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Figure 3. Experimental object and comparison group. (A) Peach gum extract. (B) Glue. (C) Fish glue. (D) Rabbit glue.
(E) Synthetic adhesives 1(Hereinafter S.A.1). (F) Synthetic adhesives 2(Hereinafter S.A.2). (G) Synthetic adhesives
3(Hereinafter S.A.3). (H) Synthetic adhesives 4(Hereinafter S.A.4).
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. Adhesive Strenght —. Viscosity
300 80000
200 4 6819 60000
125.39 131.21 130.82 139.44 40000
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20000
0
Peach Glue Fish Glue  Rabbit S.A1 SA2 SA3 S.A4
Gum Glue
Extract
Figure 4. Adhesive strength (kgf/cm?) and viscosity results (cP).
Table 1. UV deterioration experiment results
Target  Peach .
gum Glue  Fish glie R8Pt gaA 1 gA 2  SA 3 SA 4
H glue
our extract
L 87.64 83.96 77.65 72.49 85.48 87.51 88.84 77.86
: 7.20 0.09 2.01 0.94 2.89 2.83 2.96 2.50
0H b -10.29 3.88 -6.53 8.82 -8.48 -8.60 -10.11 -8.26
Color
L 86.50 83.34 70.34 67.76 81.46 85.41 87.39 75.78
a 1.98 0.62 2.99 2.93 0.98 -0.09 1.34 -1.37
9% H b’ -7.90 8.74 9.41 18.63 -1.19 2.35 -4.90 5.52
AE'ab 2.75 4.89 17.56 11.07 8.54 11.52 5.65 14.46
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Table 2. Result of physical properties measurement (adhesion strength, viscosity, pH, reversible)

Target  Peach .
gum Glue Fish glue Rﬁ?}:t SA. 1 S.A. 2 S.A. 3 S.A. 4
Experiment extract &
Adhesion strength 15539 3191 13082 13944 18400 16849  159.09  189.58
(kgf/em®)
Vli‘ég;‘ty 62972 39649 83397 53502 56934 56687 57107 5270.1
pH 775 5.95 5.65 535 5.04 3.88 4.10 4.79
Reversible (6] (6] (6] (6] X X X X
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