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Accumulation and excretion of carotenoids
after continual ingestion of carrot juice in human subjects
Hiroyasu Fukuba

Fumiko Shimizu Mutsumi Ogawa

Dietary carotenoids are absorbed from the digestive tract and distributed in tissues and fluids in
the body. However, little is yet known on their absorption and metébolism. The purpose of this
- study was to investigate the absorption and excretion of carotenoids in human after continual in-
gestion of carrot juice. In this study, we used carrot juice as sample because carrot juice is the
best S-carotene source as human food. Seven healthy female subjects were ingested 2 cans of carrot
jﬁice per day for 2 weeks. The concentration of carotenoids (3 -carotene, lycopene, xanthophyll)
and retinol in human serum and feces were measured before and after continual ingestion. Serum
B -carotene level after ingestion was very high level, but it decreased smoothly over 3 weeks. This
suggests that continual ingestion of carrot juice was effective for the accumulation of serum
B -carotene. In the case of fecal B-carotene level, the content was increased significantly and fecal
lycopene level also increased a little. From this result, carotenoids interaction was observed bet-
ween f3-carotene and lycopene. Probably, because of the rapid increase internal B -carotene level

when the subjects ingested carrot juice, accumulating lycopene would be squeezed out of the body.
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Table 1 Characteristics of the subjects.

Sex Female
Number 7
Age (years) 24.6+5.7
Weight (kg) 47.2+5.7
Height (cm) 154.7+5.9

The values are mean¥SD.

Table 2 Nutrients content of test juice.

Carrot juice

Nutrients

lcan (160g) 100g
Energy (kcal) C T8 30
Protein (g) 1 0.6
Crude fat (g) trace trace
Carbohydrate (g) 11 6.9
Calcium (mg) 24 15
Sodium (mg) 29 18
Potassium (mg) - 460 - 288
Dietary fiber (g) 0.3 0.2
B-Carotene (mg) 4.6 2.9
Lycopene (mg) N.D. N.D.
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mixed(10sec)
centrifuged(3,000rpm>3min)
upper layer(400pL) lower layer
added 500puL of n-hexane
mixed(1min) :
centrifuged(3,000rpm>3min)
€ upper layer(500pL) lower layer

dried under N

added S0puL of 2-propanol

HPLC analysis

Figure 1 Extraction procedure of carotenoids and retinoids from human serum.
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Sample

homogenized

5g of homogenate

added 25mL of methanol

stood for 30min
centrifuged(3,000rpmx10min)
supernatant precipitate
extracted with 30mL of
acetone-hexane(1:1,v/v)
centrifuged(3,000rpmx> 10min)
< extract precipitate

washed with 50mL of water for 3 times

hexane layer

added 25mL of KOH saturated methanol
saponified at room temperature for 30min

washed with water till free of base

dehydrated with anhydrous Na>SO4

evaporated

filled with N>

kept in -20°C stocker

HPLC analysis

Figure 2 Extraction procedure of carotenoids and retinoids from feces.
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Table 3 Change of serum carotenoids and retinol levels before and after carrot juice ingestion. (ug/dL)

1 I i
B -carotene 43.70+28.53 142.12+41.30* 89.15£32.44*«
lycopene 65.83‘*_”33.68 97.98£41.93* 93.89+39.13
xanthophyll 66.891+36.62 66.31£12.25 69.28+12.89
retinol 60.65139.76 63.69£21.56 22.37+56.71**

The values are mean +SD. I: before ingestion. II: after ingestion. Il: S3weeks after ingestion.

* . Significantly difference from before ingestion (p<0.05).
a:Significantly difference from after ingestion (p<0.05).

Table 4 Changes of fecal condition before and after carrot juice ingestion

I I jil}
facal weight (g) 93.60+91.13 103.50+43.62 108.05+40.63
facal moisture (%) 58.89£23.92 68.79£8.17 74.03£6.52
facal pH 6.80%0.08 6.59£0.12 6.81+0.45

The values are mean+SD. I :before ingestion. I:after ingestion. Il:3weeks after ingesion.
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Table 5 Change of feces carotenoids and retinol levels before and after carrot juice ingestion. (ug/9)

I I I
B -carotene 15.86£3.36 57.831+26.83* 16.55+12.08°
lycopene 13.55%9.56 29.151+18.48* 19.82+23.77
xanthophyll 0.04=%0.09 0.05=0.14 N.D.
retinol 4.43+3.18 1.82£1.76 0.41%1.00

The values are mean +SD. I :before ingestion. II:after ingestion. Il:3weeks after ingestion.

* : Significantly difference from bfore ingestion (»<0.05).
a:Significantly difference from after ingestion (»<0.05).
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