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Growth of Japanese “Kintoki Ginger”” and Contents of Pungents and Diterpenes
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Seasonal variations of pungent and diterpene contents in the small type Japanese ginger ‘“Kin-
toki” (Zingiber officinale var. rubens MAKINO) were studied by HPLC.

The amounts of pungents [6-gingerol (6-G), 8-gingerol (8-G) and 10-gingerol (10-G)] and
diterpenes [(E)-88,17-epoxylabd-12-ene-15,16-dial (I) and galanolactone (I)] in the unripe child-
rhizomas harvested in June and August were small, which reached their maxima in October
—December. The pungent compound content of mother-rhizoma did not change much through-
out the year: it remained at its high level from April (planting period) to October. The amount
of diterpene I in mother-rhizoma, however, reached its maximum in August.

Keywords——Zingiber officinale; Zingiberaceae; Ginger; [6)-gingerol; [8]-gingerol; {10]-
gingerol; (FE)-88,17-epoxylabd-12-ene-15,16-dial; galanolactone; cultivation; quantitative an-
alysis; HPLC
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Fig. 1. Seasonal Forms of Rhizome of “Kintoki’ Ginger

A: April, B: June, C: August, D: October.
1: Mother rhizome, 2: central rhizome, 3: first rhizome, 4: second rhizome, 5: third rhizome and 6: fourth

rhizome.
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WA, BIREOFEFEEREHIRD LB TH L.

2AZHFME LT 10a M)LK 100kg, B3I 600kg, VDUEHF (HALFH) 160kg #HEL, 3AF
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3. FRIREFEHA

[y ] OREORE - 91124 B LA GEMIH), 6 A LR (EXHR), 8 A kA (2 XkEWRKLE), 108 T
A (—RRIEND, 12AF8 GEFHEER) *LTBE2 8T (4 » ARBESRE), &I1SEEKTHG, &5
VIREZ LW R LOBEEBRELE, AFRWCIE U TEE, FZERLOR 1~ 4 KECHBR L TiTote. 1= [+
=] WIOAEDOZSM L. Toks, BHE2RCHW L T 12108 i L, EiEaE (REK 15°C, BE
%L L) W TRELEIDE SN L. F704~103 £ Co [&K] O4AFRMIL Fig. 1 wRL%.

4. HPLC ow 85

FACHRRUHEREZINE (212 B) 2BREKRCOE Lk, 20— (0 25~50gx4 [@) %iis
ORI L D ML, IR TH (1 16h), BFc XD 200 pm HTFOBREE Lie. = OREHF 100 mg
% 20ml O v T AKCHREL, 80%-MeCN % 10ml fnx 40°C T30HRHIEE L. < ORHERIT10H 0%
LB (3,500 rpm) 4T\, FO LERE 0.45pm D7 4 L& — T8 L, HPLC o4 ##AkAK & L. HPLC
DRFHEABILER 10~20 ] TfF o te. ZOMMOE RS 5 0% HPLC O RIE B4 M0 2E/I 3T #ic < Bk
LicEmika #1179,

5. HPLC DiES,

FURBC 3 O, 6-gingerol (6-G), 8-gingerol (8-G), 10-gingerol (10-G) 75 5 ONC 2 D © 7 A< v 4 (E)-
88, 17-epoxylabd-12-ene-15, 16-dial (I), galanolactone (I1) V3 F7#RIz T BEEEESL 1 7= 4 DHHEER 1L 129,
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TaBLE I.  Branching Number and Weight of a “Kintoki”” Ginger Rhizome in October

Branching rhizome

Measuring item x%ﬁr@ -
Central 1st 2nd 3rd 4th Sth
Branching number 3.0 1.7 4.1 10.9 18.4 7.2 2.7
Branching weight (g) 7.6 55 9.5 9.1 6.3 3.1 1.9
Weight distribution (%) 7.3 3.0 11.3 32.2 37.2 7.2 1.6

These values showed the average of 15 plants.

TasLe II.  Branching Number and Weight of a “Kintoki” Ginger Rhizome in December

Branching rhizome
Measuring item Sﬁi(;glx%l;:
Central 1st 2nd 3rd 4th 5th
Branching number 2.9 1.6 4.0 9.9 18.7 8.1 3.0
Branching weight (g) 8.7 5.9 10.5 9.5 6.5 4.0 1.4
Weight distribution ( ;) 7.7 2.9 12. 8 28.7 37.0 9.9 1.1

These values showed the average of 15 palnts.
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TaBLE III. Seasonal Dryness Factors (%) of “Kintoki” Ginger

Rhizome name Apr. Jun. Aug. Oct. Dec. Feb.
Mother rhizome 14. 70 15.29 15.72 16. 62 19. 48 18. 31
Central rhizome 4,77 5.36 21. 49 25.55 22.01
First rhizome 4. 59 21.93 26. 90 21. 36
Second rhizome 4.34 21. 15 27. 27 24, 38
Third rhizome 21. 82 27.91 24,34
Fourth rhizome 19. 74 25.31 21.52
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Fig. 2. Seasonal Variation of Gingerols (6-G, 8-G and 10-G) Contents (%)
in “Kintoki” Ginger (per fresh weight)

A: Mother rhizome, B: central rhizome, C: first rhizome, D: second

rhizome, E: third rhizome and F: fourth rhizome.
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Fig. 3. Seasonal Variation of Diterpenes (I and II) Contents (%) in “Kintoki”
Ginger (per fresh weight)

A': Mother rhizome, B: central rhizome, C: first rhizome, D: second rhizome,
E: third rhizome and F: fourth rhizome.

R (TABLEIID), #F7c M4EZE| TR Y a VAR AWDZ LD, FRSOERMIITRCHBERY )OS
BE (%) L LTk Fig.2 iRl

BRI BTSFE®RED (6-G, 8-G, 10-G) ORFHEENIFTEE T1Lic\ 2%, 128 LRI i1 6-G i3+ 5
HRCH5bDLHEEI NS (Fig. 2-A). FER s\ Tk, WELEL THEATE RS, &40 7 v BE
(Z2ERD) DO TROFRBRIBEODIRCBEL V23 (Fig. 2-B). 1 KER X 02 kKEDOFEHRRSTTHE L B
CHROLECEHYEL, L8 ADKRADOBREITZERC RV TEREREIDL, FOBERSEEIZI0F CEE
LEKELX AT, ZLTCRAVBOSEIIBIE—E LD (Fig.2-C,D). 3%kE R I 074 RE 128 B LI 100
22 THRINIBETH %%, LOFRERISEZIOB RN TTTRTHEL, 1 RESIVO2KEL
Ffk, 100 ~B42 A oMREEEY2IE—Exi> (Fig 2-E, F).

3. (€] OCTIRCESERBOEE

Bl & HNOSERIMBOBA» LA, FMHEEYY»OEEER (%) & LTHRD, Fig.3 TRL.
BECBT DT A2V HES 1 & I OREHEET Fig. 3-A ©RTH, UFARVOEIIRS 1 R\ THEET
Y, EXAHFH4ALSERCEN R N 8 ARRAMEELRL, FhUBIR2CEAIT 5. ¥R 10
L EMES ROV, ®Y, bIreBEEYRT. EEC BT S 1 0% # (Fig.3-B). 48 Xk
DRV CER AL, 108 A LRKECELLE, ERBcELRILE. Lk, EXexFaRs 10
BEIEFRRS 6-G Lk, &0 7 v RE (85D obTtRIEERRT. ¥, Ko IO RE
BWTH 525, 108 URE~TF 48 THRCHECO T RNSHEMT RS L HEIRD. 1 KRER LU 2KED
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TasLE IV. Pungent and Diterpene Contents (%) per Fresh Weight of ‘“Tosaichi”” Large Ginger in October

Rhizome name 6-G 8-G 10-G I 11 Dry. Fact.
Mother rhizome 0. 063 0.011 0.016 0. 038 0. 004 6.89%
Central rhizome 0. 054 0. 007 0. 010 0. 049 0. 004 9.85%
First rhizome 0. 058 0. 008 0.012 0. 034 0. 002 9.75%
Second rhizome 0. 057 0. 008 0.013 0.013 0. 001 9.90%
Third rhizome 0. 062 0. 009 0.014 0. 009 trace 10.07%
Fourth rhizome 0. 063 0.010 0.015 0. 007 trace 10.02%

B L3RR TH 2 8 Hink W TR/IDOERLRTH, 10ACEHEL, R2ATRESECEL, E2ATEb
FizEAT 5 (Fig.3-C,D). 351, 3RER L P4KRECHSTL IR, 2RELGERBOBRASEE*RL
Tw% (Fig.3-E,F). 11 kE~4KXRZCETIES N OFHIFELRBRCEFE4H, BFELRD T THER
NOHEMT 2RD EHEINED, GHEENAMED D, ERERFIRILTE .
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TH 5.
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—F, ToORL x 52 ©2OWTE, T T EMOMIELCI2ANREDFELEDT [Oh] LRAIhTHS
LDOTHBD, HENIRBCTFEXHR L (BE (EF) | OREBRITNEMCHELET?, wThelT
3, 10ALIBEDTE (FXEXKHRL) LAE (B¥) wkits gingerol EOEFEEIME L ICRAFLERTEDD
DTHote. EROTFARVESTEBWTREEDEHNETREZT OIS 00, ERFNCIIIOA UEDOFEL
FOEEDIOR T TORE (BYF) L IHERERSLEMTIIDOTHS.

EL, TERMOBZLETHEEYRL, KAMETIL, gingerol HiZNEX B UL TEZECEE 5DERL
T, UFARVENIEBEOKRI TR BVEFRYRT.

LitdnC, BAEHR TS TORL 528 £ ] BB LIROERORVEELRD T2 3D LHET
x5,

7eds, BfE, TERONEY s v IRBEETEETRLCTFARVES 1 OFBFEHICOWTHERZEDTCED, &
DA R BDTAET HFETH 5.
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