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A Study on Food Nutritive Coastituents of Turnip

Varieties Grown in Japan

(Mainly on Dry Matter Percentage, Total Carbo-
hydrate, Total Chlorophyll, Total Carotene, Crude
Protein, and Vitamin G (Reduced Form))

Shigeru SHrBuTANI and Keisuke KINOSHITA

The auther has investigated turnip varieties grown in Japan since 1953 and class-
ified them into several groups from the view of similarity in the morphological and
ecological characteristics as follows.

A, The group of Asiatic varieties (Leaves glovulous and appearance of the epidermis

in seed coat belongs to A type)

a, Root color red--------- pelargonin group
b, Root color purple--------- cyanin group
¢, Root color white.--«---+- white rocted group

B, The group of European varieties (Leaves pubescent and appearance of the epider-
mis in seed coat belongs to B type)
a, Root color purple--------- cyanin group
b, Root color white--------- white rooted group

C, Intermediate group (Appearance of the epidermis in seed coat belongs to B type
but the other morphological characteristics are intermediate between European
group and Asiatic group)
(A, B type; See Jap. Soc. Hort. Sci 22—4 (1952) 235—238)

In the above groups it was expected. that there existed some similarities in char-
acteristics of food nutritive substances in each group with exception of the morphol-
ogical and ecological characteristics.

Therefore, we have selected 2 or more representative varieties from each group and
investigated the content of the nutritive substances, including dry matter percentage,
total carbohydorate, total chlorophyll, total carotene, crude protein, vitamin C (reduced
form) in the roots and leaves of these materisls since 1965. The results obtained are
shown in Fig. 1,2. ’

1, It is impossible at the present time to present a well founded judgement as to
the similarity of the nutritive characteristics in each group only from these results,
but these data diclose that dry matter percentage, total carbohydrate content in Eur-
opean group are higher than those in Asiatic group but crude protein content less.
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And in general, total carbohydrate in turnip varieties belongs largely to sugar, and
mainly reduced sugar. Then it appears that there can not be found starch varieties in
turnips corresponding to the so called “Starch Radish” to be seen in North China and
Central China, which had been classified by Kumasawa (1936).

In Asiatic varieties, it is notable that the varieties of the pelargonin group and
“Iyohikabu” in the cyanin' group regarded as a primitive variety have higher dry
matter percentage. Then this characteristic explains the rigidness of the root flesh.

2, Content of chlorophyll in leaves varies wirh varieties, and the nutritive similarity
in each group can not be found. But it is noted that a large amount of chlorophyll
was detected in colored turnip in which anthocyan pigment had been abundantly in
the harvesting season. As to the chlorophyll in root part, we detected a little amount
in white root varieties, but none in colored turnip varieties.

3, Carotene content of turnip root is generally higher in European group than in
Asiatic group, especcially highest in a yellow rooted turnip. But those of leaves are
fragmentary without similarity in nutritive characteristics in each group.

4, The amount of vitamin C (reduced form) varies also with varieties and the
difference of characteristics during groups can not be found. and it appears that the
amount of vitamin C (reduced form) contained in the turnip roots is about a quater
of that contained in leaves. .

5, Sampling all varieties, we could especially notice flavour, bitterness, pangent
test, acidity in colored turnip varieties.
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Table 1. Dry matter percentage and the amoumt of nutritive
constituents in turnip varieties (1965.1966)
= Total - Vitamin C
.%D.E Dry matter Total Total calfi)ghy- (r;;g::d Crude
ER) chlorophyll carotene - dr 3 protein
2 & percentage (mg/100g  (mg/1008 ate orm) (Dry
Varieti & or (Dry matter (mg/100g
arieties B (%) f.ow.) fw.) mattep p.)
S p.) f.ow.)
Q
g leaf root leaf root leaf 'root leaf root leaf root leaf root
2 | Syogoin 80 14.40 6.62 91.31 0.12 0.836 0.062 22.2 57.6 75.10 14.65 21.00 4.38
§ % Yorii 60 15.10 4.65 55,77 0.04 0.696 0.020 25.2 40.2 80.25 17.10 29.31 17.50
8 % Hakata 60 13.30 6.46 53.66 0.12 2.346 0.025 28.0 67.8 87.15 17.10 18.81 17.06
§ Kohime 45 11.76 B.72 112.66 1.236 0.042 23.2 48.0 £9.85 14.80 27.56 10.50
f=H
§ o Yajima 60 15.60 6.30 8.40 — 0.836 0.034 26.2 47.4 77.75 12p+ 27.13 18.69
ZD o E Iyohi 60 13.75 8.20 B3.65 — 3.6280.048 25.846.2 74.75 ~» 21.69 14.44
3 Em Hinona 60 13.10 6.20 112.80 — 2.702 0.084 25.8 48.0 €6.80 ~ 27.13 15.31
w
< O | Tsuda 80 12.20 6.70 18.0 81.6 92.35 25.60 14.19
'§ £ Yonago 60 13.00 7.45 70.00 — 1.744 0.025 30.5 51.0 83.40 12pF 17.74 12.56
o .
%’E'D Hikone 60 68.88 — 0.622 0.088 98.65 15.08 28.00 26.23
;‘«? Hajima 60 13.838 7.90 21.0 58.8 78.60 20.25 14.69 10.00
E o) Kanamachi 45 13.49 6.48 120.04 0.68 1.202 0.081 24.0 54.6 67.40 16.05 22.31 11.38
e |z 8
3 g ED Tokinashi 45 13.48 6.23 38.4 45.6 73.4p 17.87 12.69 7.80
&0 | =
= % Naga 80 97.71 0.68 0.720 0.068 71.60 20.85 26.25 4.78
=
o
2 |8
5 §.§ Purple Top 80 17.10 835 91.31 — 0.646 0.068 36.6 64.2 ©9.10 15.35 17.86 7.00
0
= § E Golden Ball 80 18.90 8.35 74.66 — 0.966 0.125 35.4 46.2 108.55 24.20 19.25 9.63
3

Table 2. Total carbohydorate content and the concentration of expressed cell
sap in the roots of turnip varieties 80 days after sowing (1966)

) Starch Concentration
- Reduced Non reduced Total Total
Varieties sugar sugar sugar Starch carbohydo- %ml ggueip rssed

rate sugar ap
Syogoin 26.7% 6.8% 33.5% B.9% 39.4% 17.6% 5.2
Yorii 32.7 12.0 44.7 6.2 50.9 13.9 4.8
Hakata 30.2 9.7 39.9 3.6 43.5 9.0 B.O
Kohime 28.8 8.8 37.6 4.1 41.7 10.9 4.0
Yajima 15.3 11.7 27.0 4.6 31.6 17.0 4.0
Iyohi 14.4 7.2 21.6 5.3 26.9 24.8 5.0
Hinona 28.2 18.6 44.8 6.3 51.1 14.1 4.0
Yonago 31.8 8.8 40.6 B.2 48.8 12.8 4.3
Hajima 27.0. 7.6 34.6 3.2 37.8 9.2 4.5
Kanamachi 36.3 11.5 47.8 4.1 51.9 8.6 4.6
Tokinashi 34.5 11.3 45.8 3.4 42.2 7.4 4.5
Purple Top 46.5 9.4 56.9 4.0 50.9 7.2 7.2

16.0

Golden Ball

30.6

46.6 3.6

50.2

1.7 8.0
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TYTRTRES A 7 HBRICENVEERL TS, b &IV ARERTREARESSITLD
THHE, BISHOKXBRITHEUEEZHAKTICLERETH I, BRMNRRES—RIC
BEEEDSVWC LR, EEOPBECEBVTEARARLUCERELSOHEEING. BEAT
RBOTY7TRAERELL EERREORETH S, CORBOROEESENRES
WZEREERBPEETH S,

E2HRICONTEHBI 77 ORBOEEIL, ZORHSH BHT 21.6~55.9 BEFRL, =
DOHTHELESNEZL, ZOMICETOBE (3.2~6.3%) 2&BLTWVEY, Z0ERR
ERICRBROMZEIZ I, ‘ :

FRIR, TEN (1936) BEREDCZ S avE 1, b, MXKSVERRER, 2, A, $3X
KEVBEARLA avE, 3, X, BBREVERL M aVE, 4, %, hIKSOEBRY
AEAavE, 5, EMICHET 2HEFTEL M 3 VB & SBICRAIL 7o, ZOHEE 1#iE
B 1.52% (RREZ), B51.00% (ERE%) TRESERBRICEL, EA0D L5245
MoTNG, - BABREE: BE5210.83:1.05, £58120.64: 1.07 & 2 1icD>SNT
BREENEL. CNIKELE2EOBRARL M 2 v#30.28: 114 BBIIES DBHEET
B, FEIBHLNEPTVE, 2OLILE4 2V TREBEED LA TRENTEEDOM
ERDD, VHOYPIBBESLA I VEEBOINREIEEROEAT I CENRENTLS.,
KRU A7 DBBEERIESDZNICHL, AEBRTRNT ~20% D& TBB &1 2 /ICHE
BT 2L bDEEL, 2BORBEIEIFCRITENES . TUTRENTEEE UTE
BRUTHZREZETENSS B  BOOBESBENEED CEBRBHONS,

Broo7 o BBFBRB /o0 7 vt 53.66~120.4mg/100g OFETH 7. T
DF—2TR/NAT, NE, BEREOREIEL, BEEEILEBRInF vy LEPPH
DEHEZRLTVS, 7un7 VEBREZRAAOEENSKE TEBTRHBCL - THHE
ERHBEBREICBNTAELOROBRELAITE, COEBERIDEIRFENBERE
YoNEY, BE, REREOED 7 RERVHRISIIICREST v FF 7 v BROFEAEN
#H, ER, EREPLCHEROBEZEDL L TOREBERSTICR B BREOT S EHE-T
WieBSeRkELTEACEZ N /an Ty s VEBEBREB L., ULOLEBKE SICELSETICE
HMEE2TZLZAPAEHICE 7 v o 7 4 VIREKERLTT Y b FT Y LRI 0 F Y D5RD
BREXLTALDIICEETHAD, BEEFCB N TRAGRI T REREB/NED/ 0T 4
WEBBUIBED TIREBERINEBTDED o 7.

B uFyv; BUBOTIE0.622~3.628mg/100 g BICH LTI 0.020~0. 125mg/100 g ©
HYOREECHEYRETEESEDOLNS. ULALBRMNERRERECBNTAREBOTHIE
LTHaFYEEFENLITHS, BBHE, FFHEEEY TV RABOECRKERILE
WARFVERBERLIES VT =y AELIAEL T BRICEBERIEL TS0 L Bbil
5, a—NFUYR—VOEICEFEROREOBRICRE TN A0 F VEEEZHRT L 7228,
AEBRTHALUMBRBREETH oL L EPLEEFZVREBELARECREYENAEE
ZRTHDOEMEEIND, BERERTTERAESHRE, IARREERSEBECIZEATD
EOH T34k 100g 16,000 LU. TZDH A/ 2,000LU. L5 THEHE1IEL
DG B L 720 LU.~4, 200 LU, LS DEIE L DODD R VEERRL 7.

BULHE2IVC; Fl1RICENET ECBTZ ©4 3 v CE&EIL 66.80~108.55mg/100 g
EAREVHPRIC BT 14,50~24,20mg/100g TEIC B A UBRETH 5, BHEHNTFE
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BLBRANETRATOEDOE 2 3 v CRECHNT 50mg/100g, RIC BT 20mg/100g
THYZERTREZ2IVCEEBREVETH 3. ©23I v C2WTEEYPEL T, B
TROEBOBEREIZTD SN0, 5B TORBRAGRN T OBEPIC 23 VC
EEBEDDTENC EBERENS,
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WEBELEREHZELTNSE, LILEZIYCOBELDOVTEMLI.S DR AT F Y
BALBOBEZIVCBENEESTENH LM, AEBRERLID COMBEERET A LR
E#ETH 5. , ’

W rovs; B 1R INETE Cistﬂ’c 1% 12.69~29.319%, BICENTIT 4.38~26.23% D
HETHS, ZLTEDL VN7 EBRTYT%, BRMNROMEIC, b30VWEABHITEALT
ORI BN TEL WIBE I HEER mbaﬂﬁmﬂ BOWE L V27 GBI OV TEEMRR
TV TRICHAR—FRICEEESELFIRITCE L BEVEEERL TS, CNREEDO—O
BHOLSCBboNE, TYTROMTREERE D 7OREEENEZ O EHITH £ /Y7
DI, BERR S T ORRIBFER O EEBERD L IS KELNS.,
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2 . Hakatakabu

3. Yoriikabu 4. Kohmekabu

Fig. 1. Representative varieties of turnips grown in Japan
1 —4; Asiatic group (white rooted varieties)
5 —7; Asiatic group (purple rooted varieties)
8 —10; Asiatic group )red rooted varieties)
11—12; European group (European varieties)
13 An intermeidate variety in European group
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5. Yajimakabu 6 . Tsudakabu

7 . Hinona
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Yonagokabu 9. Hajimakabu
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10. Hikonekabu
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Golden Ball

13. Kanamachikokabu



