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Evaluation of health effects of the peel of Citrus unshiu in human
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Abstract

We examined the health effects of Citrus Unshiu peel powder in humans.

Seven healthy women ingested 10 g of Citrus Unshiu peel powder daily for 10 days. Recorded
defecation frequency and feces shapes, measured body composition, characterized intestinal microbiota,
and performed blood tests before and after the 10 days Citrus Unshiu ingestion period.

Body composition and blood parameters did not change. Defecation frequency increased in 6 of 7
subjects after ingestion of the test substance, and stool quality improvements were observed in 4 of
7 subjects. Changes in the intestinal microbiota composition were noted, but there was no change in
Bifidobacterium and Lactobacillus, suggesting that the improvements in defecation frequency and stool
quality may be due to increased water retention aided by the dietary fiber contained in Citrus Unshiu
peel powder, which softens stools and increase stool weight and volume, resulting in an increase in
defecation frequency.
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Qs

54.1+4.97 (48.6~65.1)
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_64_



T A AR S 47— |2 & B EE R S oM &

Table 2. NSRS X —DRF Sy

S~ (/100g)
TR F— 380.0 kcal
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Table 3. FBRME R O IRKS I L OMAKLAL

AT B p fE
A (kg) 34.4 + 1.4 346 + 1.6 0.213
kEM & (kg) 175 + 55 174 + 5.2 0.342
BMI (kg/m2) 216 + 24 216 + 2.3 0.778
KRR (%) 31.8 + 6.7 317 + 64 0.483
i A& (kg) 1.6 = 0.1 15 = 0.1 0.725
H & (kg) 1.6 + 0.1 1.6 = 0.1 0.373
AR (kg) 159 + 0.5 15.8 = 0.6 0.291
fefmnE (kg) 58 + 0.2 58 + 0.3 0.191
FHEmnE (kg 58 * 0.2 58 + 0.3 0.678
eflghi & (kg) 1.3 = 05 13 + 0.5 0.888
FHiEli = (kg) 1.2 * 05 12 + 0.5 0.785
s & (kg) 82 + 28 81 = 28 0.624
felghiE (kg) 29 = 0.8 29 + 0.7 1.000
FHEENE (kg) 29 + 08 29 + 0.7 0.798
BieE (ke 19.7 + 0.9 19.8 + 1.0 0.513
fEPH (cm) 75.6 + 6.0 751 + 6.6 0.674
SMI (kg/m2) 58 = 0.2 59 = 0.2 0.068
Wilcoxon OFF SNENFRE, * : p<0.05, n=7, ‘F¥£=S.D.
Table 4. 1AL FRRAAE

EL3: ez ) B p fi

7v2—2 (mg/dL) 1108 = 7.7 101.8 = 5.4 0.066
A v AV (WU/mL) 92 + 27 79 + 5.0 1.000
HOMA-IR 1.15 + 0.61 2.11 =+ 0.74 0273
GLP-1 (pmol/L) 40 + 1.9 85 + 3.1 0.144
UFBEREIRE (mEq/L) 0.37 * 0.13 0.87 =+ 0.33 0.068

Wilcoxon OFFSNEALMRE . k : p<0.05, n=4, F#+S.D.
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Table 5. 5PNl &R L

B (%) B HLAT B p fi
Blautia 132 =+ 10.5 122 = 6.8 0.678
Bacteroides 10.8 =+ 5.0 120 * 56 0.767
Bifidobacterium 11.8 = 3.5 105 £ 5.0 0.515
Faecalibacterium 58 =+ 3.4 51 =+ 1.4 0.374
Anaerostipes 2.0 =+ 1.8 22 *+ 14 0.767
Parabacteroides 36 =+ 5.6 21 * 14 0.441
Roseburia 0.2 =+ 0.3 0.2 =+ 02 1.000
Eggerthella 01 =+ 0.1 02 =+ 0.1 0.021%
Alistipes 05 = 0.5 04 + 05 0.374
Lachnoclostridium 0.1 =+ 0.1 00 == 0.0 0.161
Fusobacterium 0.0 =+ 0.0 02 =+ 0.3 0.046*
Fscherichia 0.6 =+ 1.2 0.1 = 0.1 0.173
Clostridium 0.2 =+ 0.3 00 * 0.0 0.110
Coprococcus 0.0005 =+  0.001 00 * 00 0.109
Fubacterium 0.2 =+ 0.3 0.7 = 0.8 0.093
Prevotella 55 £ 12.5 1.7 + 36 0.139
Ruminococcus 0.0004 =+  0.001 0.0009 =+ 0.002  0.109
Collinsella 44 = 2.7 2.7 £ 21 0.017*
Dorea 07 =+ 1.0 07 + 0.9 0.310
Akkermancia 02 =+ 0.5 0.1 + 02 0.144
Bacillus 0.0 =+ 0.0 01 £ 02 0.091
Lactbacillus 0.009 = 0.014 0001 = 0.002  0.080
Wilcoxon DOFF54F & NEAME, * : p<0.05, n=7, F#+S.D.
Table 6. o ZEEM:D L

FEHCHT HER p fH

Chao 1 index 1787 *+ 4340 1805 *  36.33 0.398
Simpson index 09 = 0.01 1.0 = 0.01 0.128
Shannon index 52 =+ 0.42 5.4 * 0.36 0.128

Wilcoxon OFF 51 & NENRE, *

: p<0.05, n=7. FH+S.D.
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