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Abstract: This study reports the stable carbon and nitrogen isotope of mummy, the preserved human time capsule
from Joseon Dynasty. The stable isotopic composition of biological tissue is expected to be a direct and constant
function of diet because the stable isotope ratios do not decay or change in abundance through time. Over
the past three decades, stable carbon and nitrogen isotope analysis has been extensively applied for archaeological
topics. However, this is the first case in Korean mummy to extract palacodietary information using stable isotope
analysis. We extracted isotopic information from bone collagen and hair keratin, which reflects the lifetime
average diet and short-term diet, respectively. The average values of §'*C and &N values are -19.0%o and
11.4%o0 (bone collagen), and -21.3%o0 and 14.3%o (hair keratin). Stable carbon isotope shows a mainly Cs-based
diet from cradle to grave. On the other hand, there is significant difference in stable nitrogen isotope which
implies a relatively enriched diet before death. We expect this study opens up a potential to understand the

palaeodietary lifestyle in Joseon Dynasty.
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Unveiling dietary lifestyle of a Joseon-era mummy by extracting isotopic information from hair and bone
ohw Z2HA1(83C=-19.0%0, 8'°N=11.4%o0), M7} A2} (83C=-21.3%0, 5'*N=14.3%0)
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83C=[[(*C/2C)n 2/(3C/*C)ypps]-11x1000
8N =[T("5N/"N)y 2/(5N/“N)oir]- 11x1000
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Fig. 1. Location of Mungyeong.
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Fig. 2. A collection of scanning electron microscope images. (1) Cross section of hair shaft (mummy) (2) Cross section of
hair shaft (modern woman) (3) Hair surface (mummy) (4) Hair surface (modern woman)
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Fig. 3. Plot of 8"C vs."*N values for bone collagen and hair
keratin (mummy).
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Table 1. Stable carbon and nitrogen isotope results of bone
collagen and hair keratin

Sample 3BC(%o)  8°N(%o) C/N
Bone collagen -19.0 11.4 32
(Mungyeong mummy)
Hair keratin 213 143 33
(Mungyeong mummy)
Hair keratin
(Modern woman 1) 201 122 33
Hair keratin

-19.4 11. .

(Modern woman 2) o > 33
Hair keratin
(Modern woman 3) =204 12.4 34
Hair keratin 195 116 35

(Modern woman 4)

=
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A 9
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o} B4 PR AT 1.2%08] 2Fo]E Hol
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Analytical Science & Technology



Unveiling dietary lifestyle of a Joseon-era mummy by extracting isotopic information from hair and bone 305

 Bone collagen (Mungyeong mummy)
- Bone collagen (Oknam-ri) *

S15N(%0)

-24 -23 -22 21 -20 -19 -18 17
813C(%o0)

Fig. 4. Plot of §"C vs."N values for bone collagen from
Mungyeong and Oknam-ri site.*
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Fig. 5. Plot of 8”C vs."N values for hair keratin from
Mungyeong mummy and modern woman.
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