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Induction of Cultured Cells from Tuberous Root of Sweet Potato
(Ipomoea batatas L. cv. Benihayato) and Selection of a Stable
and High Carotenoid-producing Strain

Takahito Icu® and Mikiro Tapa
(Department of Biological Function and Genetic Resources Science)

Cell cultures producing slightly carotenoid pigment (354/ g-dry wt.) were induced
from the tuberous root of sweet potatoes (Ipomoea batatas L. cv. Benihayato) on a
Linsmaier-Skoog (LS) solid medium supplemented with 14M 2,4-dichlorophenoxyacetic
acid (2,4-D), 3.0% sucrose and 0.2% GELRITE under an illumination cycle of 12h-light
and 12h-dark. .

A high carotenoid-producing cell culture was isolated by repetition of clonal selection
from the induced cell cultures. The amount of carotenoid produced by the cell culture
obtained after 22 selections about 8 times (265 49/ g -dry wt.) that found in the original cell
cultures and growth rate (final fresh weight/initial fresh weight) of the cell culture was
about 3.5 times that of the first subculture.

The high carotenoid-producing cell culture was subjected to further studies for higher
carotenoid production by suspension culture in liquid medium. When the cell culture
selected was incubated by shaking (30rpm) for 4 weeks in LS liquid medium supplement-
ed with 3.0% sucrose and 2¢M 2,4-D under illumination with light intensity of 3,0001x, the
vield of cell culture was approximately equal to that on the solid medium. The car-
otenoid content in cell culture grown in liquid medium was 3858/ g -dry weight that was
higher than that of original plant tissue (200~3004g/ g -dry wt.).
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Fig. 1 Tuberous root of sweet potato, (Ipomoea LOEM, 10mORREE A7
batatas L. cv. Benihayato). 100mAEF=f/M7 7 ZarhTit-72. 7,
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Fig. 2 Color tone of callus after various number of selections. (A : without selec-
tion, B : 5 selections, C : 13 selections, D : 22 selections).
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Fig. 3 Time course of growth and carotenoid production in callus after various
number of selections. (A : 5 selections, B : 13 selections, C : 22 selections).
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Table 1  Effects of Phytohormones on growth and carotenoid production

Phytohormone Initial fresh wt.  Final fresh wt. Carotinoid content

Growth rate®

(M) (g/flask) (g/flask) (ug/ g-dry wt)  (ug/flask)
2,4-D 1 2.67 12.67 4.75 322 190
2,4-D 10 2.41 16.51 6.85 223 152
2,4-D 100 2.56 6.35 2.48 94 23
NAA 1 2.36 14.87 6.30 ) 174 104
NAA 10 2.44 10.00 4.10 321 125
2,4-D 1
BAP 1 2.35 25.28 10.76 20 21
2,4-D 10
BAP 1 2.81 21.52 9.16 25 19
NAA 1
Kinetin 1 2.52 19.52 7.75 26 21
NAA 10
Kinetin 1 2.56 23.61 9.22 18 17

a) Growth rate : final fresh wt./initial fresh wt.



66 wOEA - ZHEBRE

B, A—FXL WA ML= RHAELE I, BAERIREICENL 20, 0w
T/A FBEEEEIZLIIRIES N, ZoBRIZ, BRECES L Tw3—RIABH»EA
T, TRARBEWOEERIIEA TNV L 2TFREIES,

AaT /A FRENCEE®EZLE, 7I7Ra%k00ruT /[ FEEEEEIFVD
DHLEF L, ZOBREP L2 4-DEEMTI MOBEICL TEETLIIENFTFELVE
HEFE N0 T, PBOEBRIZIIZOEGZHAL .

5. BEERBEOBELrBELECIRETHORE

INF THOERE, £73,000x DBHEHTCHEELZT- 20, BEREHTH LY V<4
EiE, BOEZEL LB TTIENDATT /A FRREFEEL TR Z:256E2 T, &
BEMEOeT /4 FEERRICEFL W @ FEENE, Larl, ZoFHIcKL
THIBEZED 0T / /f FEEEEICREIBWETHILI EHHLDP -7z (Table2).
FNEENICB WL, e T /4 PEREENOEBEREEIZHBEICIZ L S Th - 7275,
&mmeﬁ%T1m7§x:%tOmﬁn%/4Féié&iﬁ%%ﬁﬁ?%om

Table 2  Effects of light on growth and carotenoid production

Light intensity Initial fresh wt.  Final fresh wt. Carotinoid content
Growth rate®
(1) (g/flask) (g/1flask) (wg/ g-dry wt.)  (n9/flask)
0 2.52 11.53 4.58 63 31
1,000 2.67 14.52 5.50 273 154
2,000 2.82 10.11 3.59 337 147
3,000 2.51 12.33 4.91 345 181

a) Growth rate : final fresh wt./initial fresh wt.
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