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A Screening Test for High-Sugar Individuals
and Lines of Sweet Potato
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(Laboratory of Applied Starch Chemistry)
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Table 1. Distributions of *Sugar Refractometer Reading’ among Varieties and
Hybrids of Sweet Potato
i 1 The Number
i ‘s 1k
"S ecific The Number|_ Rea(?{lgu o 11of higher s/n
Group (2 X &) Gpravit « | of Samples ; ‘ | “Reading”’ X 100
: Y" | examined (n)| max.| min.| % | ¢ wSamples %
. | i pos
Cultivated Variety and | | \ | ‘
reserved Lﬂne % 310 ‘ 13.4 | 5.8 1 9.58 1.37
I S 395-10% oA 8 |16.4]| 8.2 1115 1.57 | 3 3.4
Kytkei 17-3104 | B | 212 18.6 | 5.4 |12.82 1.72 33 15.6
| 11 Kyukei 17-3104) i A 120 | 16.8| 5.6 10.98 2.17 4 3.3
g2 Kyakei 17-2053 B 198 16.8 ! 27 13.6
= | 1 1 '
58 | I Kyasha No. 48X LA 136 14.5 | 7.810.72 1.34 | 2 1.5
o0 Kyukei 17-3104 | B 225 | 16.8 ! ! 12 5.3
“ € | IV Kyokei 17-3104% | A 209 15.2 | 6.8!10.97) 1.54 4 1.9
Eps MR 22-23 . B 101 15.0 ; 2 2.0
To | V S 395-115X A 116 18.0| 9.0 13.22 1.80 | 28 24.1
.26 Koganesengan ‘ B 163 16.7 ‘ ‘ 33 £ 20.2
he , ¢
£ | VI Koganesengan A 119 16.6 | 8.3 1 12. 49! 1. 60 9 7.6
= MR 22-23 B ! 173 17.3 1 6.4
VII Kytikei 17-3104< A 98 15. 2 7.2‘ 10.87| 1. 65 | 1 1.0
Fukuwase B j 124 15.0 “ ! 1 0.8
_ - I ~ i _ ! . - — . e ! B
A 887 18.0 5.6 | 11.44] 1.89 51 5.7
Total B 1196 | 18.6 ‘ } 118 9.9
£% k I S 29-383%S 103-144 59 143 8.8 10.26 1.28 0
£5 | I S 103-144XKyukei 14-54 95 15.4 | 10.6 | 12.61| 0.98 3 3.
<3 | II S 912-82S 138-179 | 38 | 148 7.8|11.21] 1.57 1 2
22 v K&‘(‘)‘fel‘oés‘moxomnawa | 8 14.2 10,7 | 12.26 1. 15 | 0
ag V‘¥g§§§N01mXKﬁ““ 16 13.2 | 8.810.95 1.36 | 0
g‘g. VI Kyokei 15-2120XS 103-144 22 16.2 1 10.2 1 12.73/ 1.60 4 1182
ég VII S 138-179XS 106-50 16 16.0 | 10.6 | 13.37| 1. 40 2 125
=g VHIKI\‘]’ga‘;gsenga“XKy“Sh“ L 53 16,5 9.4 12.27] 1.59 | 5 9.4
SE | o. ) i J i ‘ i - i
A j Total i 307 | 5| 7.8 1214 1.48 15 4.9

|
i

16.

* Specnﬁc Gravity A: above 1.07, B : under 1.07
#x determined by Sugur Refractometer (Atago Optical Works Co., Ltd.)

% abhove 14.5 of ‘“ Reading”’
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Refractometer @ $5)5 12 MIKP O B0 41T HkY
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MBI, £, RIFHE 310 REITOWN TR
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Table 2. The Sugar Contents of Varieties and Lines of Sweet Potato

! I Soluble |
No. Variety and Line "Readmg” * Moisture 1‘ Sugar 1 5s/mx 100
- _ ) (m) (ss) |

2 Norin No. 2 8.0 60. 60% * 2.15% 3.55%

7 ‘ ’” No. 7 11. 4 68.73 3.93 5.73
111 - Kantd No. 28 7.6 — — e
123 ” No. 41 11.8 64. 16 ‘ 3.10 4.72
126 4 No. 45 12.7 58. 95 3.10 5. 26
129 ” No. 48 12.7 — — _
147 s No. 71 12.8 63. 47 3.14 i 4.95
317 Chugoku No. 26 12.1 58.71 3. 65 : 6.21
318 Kurakei 7-37 6.8 75.94 3.07 3.87
534 Kytshti No. 45 7.0 65. 59 2.91 4. 44
538 ” No. 49 13.1 62.12 3.29 5. 28
547 ’” No. 59 12.4 62.30 | 3.52 5. 64
654 Kakei 3-268 11.0 66.55 4. 49 6.77
713 Tsurunashi-Genji 13.0 — — ‘ —
731 Yoshida 7.5 68. 67 3.19 4. 66
793 Uchihara 11.8 65. 20 4.01 6.19
794 . Kenroku 12.0 66. 53 5.26 7.92
833 Yellow Butter 7.4 68.48 3.22 ‘ 4.70
845 Miyazakisan Tsurunashi-Genji 12.3 60.70 2.75 4.53
847 Kyukei 15-2120 13. 4 55.05 3. 37 6.12
913 Rose Centenial 5.8 70.83 3. 56 5.05
917 Heart Gold 8.5 79 5

* Determmed by Hand Sugar Refrautometer

75. 64 3.
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Fig. 1. Correlation between Readings of
Hand Sugar Refractometer and
Sugar Concentrations of Juice of
Sweet Potato-Varieties.
Refer to Table 2 for the sample
No. in the graph.

HMER) EEE2EE (8E81) oW T Refrac-
tometer {Z & % #MGE% 772 - 1244558 (Table 1.),
HEBZNZ NOKAHEEPEROBEMICL > T#
DIREDOFICRMMA SN FCEAE 1 ERTIR
RERHARICE 2HMHIE UL, BREERAKD 25HE
EEL LN,

Thbb, REMARHICAHASE, V(S5395-115X%
A FZ LN V) TIHEEDOESES S - & 315,
DD BB, F7z, 1HE 14.5 D EOEEDOH
BEIX 21.9% T, BOXFMATICHLTELLE
V. ZOTHIAE T (S 395-10 X A% 17-3104) 28
12.09%, 11 (Fu% 17-3104 x f1. % 17-2053) 9.7 %,
VI (a#%t2# X MR 22-23) 6.8%Cdh -1z,
—J5, A2 ERNTE W TSR NITIE I O 74T
BEEN ST, ZOHTIE, #HEY VI (Juk 15-
2120 S103-144), VII ( S138-179X S 106-50), VIII

AH 22K XN S8H) TN TEVEE 21
T3 DOHBIENE» -T2,

LOX 3 UTE SN EEEOHREICONT X
SATHIISYE R E 2 LN S > THIEEL (Table
30, oW b EEVERNEE 4.00 %L FDE DR
WERME UTBIKL T (Table 4.). Dk 5 ipkkis
L ->Th, AROREEREDSS & Ak, =45
1EROMEY V (S395-11S x aszxtr45) i@
FOREIEAD MBS B ST, $1, AR
(S395-10 x S5k 17-3104) TRRFHTHVEESR 2T
TREENRH S NI

REROHHEOBEEBEICH I 2BHFHO—>THh
A ILEBROIEE (T 1.07) 125t - THEA: VER
JEEX (A) LEHEX (B) wbly, mXicEslds
BRI O HEEMIED HBIR % ks % & (Table
L), #4811 (S395-10xJi 5% 17-3104), II (hFH
17-3104x f157 17-2053), III (Fuif| 48 B < FL. % 17-
3104) 1L o8 IV (JL% 17-3104 X MR 22-23) Ti3E
HEKICHBIEDSE L, HAE V (S 395-115% %
ZrH), VI (akito i x MR22-23) 35
o8 VII (Wi 17-3104X 7 & U &) Cl3EEKIC
HBREME. 20T, WREOHEGRE S 5 ICEMIT
BEFT A7oic, (REEXO #Hkl% 3 5 1cHE 1.05
BHEAEL UTHID S LEERIL, H GETF), M (FE
B, L QPR WHEUTEVEEEE 2733 Bk H
BIRE2HET AL, CN5DOXIDOHTIE, —MIcH
RICHBIRMSE L, E1z, TEESBHEICIES TR
WINIEBRAKROFTE, —oDfIM A L-15) #
BTSN THR D, DTh -7, BE-T, Ak
Bucisu T RSN mEERIIz s AT LR
LO5S BI D3 DTHY, EREERRHO #ikizis U
B IEBOIKAEIZEEL, —DOREHB LN,

REHEE T D A S 395-10 35 L o8 V OfkA
$395-115 iFf#E TN E S 106-104X S 106-50 (DAF

Table 3. Distributions of Sugar Contents among Hybrids of Sweet Potato

Group*

Individual Selection A |
B

(1st Crop from Seedling)

Preliminary Line Selection
(2nd Crop from Seedling)

The Number ’ Soluble Sugar %
of Samples | R k
analysed** X 6 . max.
50 3.38 0.61 | 5.2
55 3.35 0.49 | 4.4
13 3.33 0.25 3.6

* Refer to text and Table 1 for details.
#* Qut of the higher ‘““Reading” samples shown in Table 1, individuals
with proper vegetable appearance were analysed chemically.
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Table 4. The Selected High-Sugar Individuals of Sweet Potato

| Ratio of |Selected |
Group* (X3 %I; Selection ’ High-Sugar 201‘;3160/
o ’ % Indxv1dualsw ugar o
Cultlvated Varlety dnd preserved Lme | 0.3 Kenroku 5.26
i r
I S 395-10xKyukei 17-3104 LA 2.2 lﬁo-{g 5.2
Individual "B 0.9 | Lf)l. 4 65
Selection ) H-15 4 41
(Ist Crop from 11 gypkei 17-31043Kydkei 17-2053 = B 0.6 | H-35% 414
Seedling) yuxel oyukel /- - - .
III Kytsht No. 48 xXKytukei 17-3104 A 0.7 ' No. 230 4. 30
V S 395-115XKoganesengan A 4.3 . No. 638 4.12
" No. 640 4. 05
No. 647 4,21
No. 651 4,22
No. 671 4,21
VI Koganesengan> MR 22-23 B 0.6 H-4 4.20
. 0.9
Total B 0.3
Sperleéic’:;gr‘larén‘aine‘ VI Kyiikei 15-2120%S 103-144 ‘ No. 233 3. 62
Crop from Seed- ~—-— - Y s -
lmg) Total : 0.3

* Refer to text and Table 1 for details.

*#* This individual has high protein content also.
*** The content of this individual was the highest of the group.
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P2 2 AEFHIEHRIE OO ANCE B L, B
EERHERHINE 57205, ZOHRTHAR VI
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FELGIN T 5. COMAER VI, UIFHae%
ED S ai ko BLEOET AR HEH
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FEWEPTRT L O {, Refractometer Tk 51
FEOHFETREARMS S 8T 5 A2 R L
1.

i 1AERs L OF 2 4EREO R TR 8.0 B LI ED
HMEHSEZRUIZEDEERDEBHTDH S

S VAERE : TL-1 (11.6 %), 11105 (9.0 95, 11 H-
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RCOOTIIHRBUCIRED D b, ZhZh1~2
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#, p. 65 (1968)

CEEBRBIE

Summary

Sweet potatoes contain, other than starch, many valuable components which have hitherto

been discarded in starch manufacturing industry.

Advancing availability of these components

should be taken into consideration to improve utility-value of the proper crop in the southern

districts of Japan.

Another series of studies in our laboratory on the sugary juice separation from sweet po-
tatoes suggested the preferability of getting high-sugar individuals artificially or by means of

thremmatology.

For this purpose, a primary screening method for high-sugar sweet potatoes was established
here. A slice cut off from the middle part of the tuber was pressed and the juice obtained was

examined for ‘“reading”’

of Hand Sugar Refractometer.

“Readings” were confirmed to be cor-
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soluble sugar %

related significantly to ‘‘sugar concentrations’’, i.e. p =2
g y g ’ moisture %

<100, calculated from con-
tents of the fresh matter.

The screening test was carried on with the cultivated varieties (310 varieties and preserved
lines), the individual selection group (7 cross combinations, 2083 individuals) and the prelimi-
nary line selection group (8 cross combinations, 307 lines). The latter two groups are those
bred for selection of high-starch and high-yield varieties with a traditional breeding objective.

One hundred and eighty four individuals showing high ‘‘reading’ values were picked up out
of the samples described above, and analysed for soluble sugar contents chemically. Thus, the
secondary screening resulted in the selection of 14 high-sugar individuals.

Ratio of selection of high-sugar individuals differed with different cross combinations, and
it was especially high in the cross combination of S 395-115 ( ) with Koganesengan (). This
cross combination is expected to be including a number of high-starch individuals also, and
it may give some suggestion for further breeding investigation.

In the course of the primary screening test by the refractometer, it seems not to be impos-
sible to find high-protein individuals, too.

These tests could not help being carried out with one or two tubers of the individuals be-
cause of the limited supply of the samples. Further studies will proceed to confirm the reli-
ability.



