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Changes in Growth Characteristics and Curcuminoid Contents of
Turmeric Cultivated Using Mother and Finger Seed Rhizomes of Different Sizes
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Department of Medicinal Plant Resources, Mokpo National University, Muan 58554, Korea.

ABSTRACT

Background: This study was conducted to investigate the growth characteristics, root yield and curcuminoid content of turmeric
(Curcuma longa L.), cultivated using mother seed rhizomes (MR) and finger seed rhizome (FR) of different sizes. MR are attached
to the stem, and FR are connected to the MR, and are used as a general seed rhizome.

Methods and Results: Seed rhizomes of different types and sizes were used: large, medium and small for FR, and large, half-sized,
and small for MR. These were assigned to the experimental groups and cultivated under greenhouse conditions. The growth charac-
teristics, root yield, and curcuminoid content did not show clear difference between MR and FR, but suggest that the larger seed rhi-
zomes (above 30 g) could have higher root yields. On average, harvested mother rhizomes (HMR) contained more curcuminoid than
harvested finger rhizomes (HFR), while the yield of HFR was higher than that of HMR. The higher weight of harvested roots cor-
related significantly with elevated curcuminoid content.

Conclusions: The two seed rhizomes, MR and FR, did not differ in root yield and curcuminoid contents, but larger seed rhizomes
may produce better root yields. This suggest that the optimum seed rhizome is larger FR, to produce higher yields and quality in tur-
meric root production.
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Table 1. Seed rhizomes grouped by different parts and sizes in
underground part of turmeric used in this study.

Seed

. " MR2 MR3 FR1T  FR2  FR3
rhizomes

R?g)ge 47-80 20-45 20-40 40-60 30-40 20-30
A"fg‘ge 60 31 31 50 35 25

YMR1; large size of mother seed rhizome (MR), MR2; half size of MR,
MR3; small size of MR, FR1; large size of finger seed rhizome (FR),
FR2; medium size of FR, FR3; small size of FR.

Fig. 1. The underground part of turmeric (Curcuma longa
L.). A; Stem part attached to mother rhizomes, B1;
mother rhizome, C1; 1st finger rhizome developed
from mother rhizome, without 2nd finger rhizome,
C2; 1st finger rhizome with 2nd finger rhizomes, D;
2nd finger rhizome developed from 1st finger rhizome,
E; root tuber, B2; half (cross-section) of mother rhizome.
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Table 2. Changes of growth characteristics in aerial part of turmeric cultivated using different seed rhizomes.

Investigating time
September 13, 2017 November 17, 2017
PH? (cm) SN SD (mm) NL PH (cm) SN SD (mg) NL LA (cr)

MR1" 163.4%25  25+04* 438+45  6.8+0.3*  1689+10.3* 3.6+0.8* 53.1+54° 6.1+0.8% 818.6+63.2°*
MR2  145.6%5.6° 2706 466%+1.8 6702 1609+9.5°  3.9+0.5" 493+124* 62+03% 893.0+86.1°
MR3 1463209  27+05* 402+14* 6.8+0.2" 163.8+47° 33x0.6° 458*17° 67+04*  750.9%51.5
FR1  155.6%14.4%® 28+02° 445+29° 6.8+0.6" 169.1+142* 37+12* 50.1+6.0° 62+00% 808.2+43.9%®
FR2 159775  3.0+£05" 423+07° 7.0+0.1* 164.1+6.6° 3.6+0.2* 484+57 58=03>  862.2+53.6"
FR3  157.4%113% 29+03" 44.6%54 6.8+04* 159.5+57° 35+04% 449+69" 61+0.1% 743.4+68.9"

Seed
rhizomes

MRT; large size of mother seed rhizome (MR), MR2; medium size of MR, MR3; small size of MR, FR1; large size of finger seed rhizome (FR),
FR2; medium size of FR, FR3; small size of FR, ?PH; Plant height, SN; no. of stem, SD; Stem diameter, NL; no. of leaves, LA; Leaf area. *Means
within the same investigated date followed by the same letters in a row are not significantly different by Duncan’s Multiple Rage Test (DMRT, p <
0.05).

Table 3. Differences of dry weights per plant by parts of harvested rhizomes in turmeric (Curcuma longa L.) cultivated using different seed

rhizomes.

Parts of Seed rhizomes Percent by
harvested Average root parts
thizomes MR1? MR2 MR3 FR1 FR2 FR3 %)
HFR wt.” a a a a a as

© 599.5+158.2%536.3249.4% 531.0+158.27 649.6£279.7% 546.2+£56.8% 493.9+81.4** 559.4+55.8 75.6
HMR wt. a a a a a a
© 183.5+29.3% 176.9+61.6° 162.8+x47.1* 194.9+45.8° 187.4%28.2° 143.7+20.0° 174.9%£18.7 23.6
R-I;g\)Nt 6.4 11.0 8.6 1.8 5.2 4.0 6.2+3.3 0.8
Ratio of
HER to HMR 3.3 3.0 3.3 3.3 2.9 3.4 3.2+0.2 -
Number of RT 43 4.7 6.7 0.7 5.0 3.7 4.2%20 -

DHFR; harvested finger rhizome, HMR; harvested mother rhizome, RT; Root tuber, ?MR1; large size of mother seed rhizome (MR), MR2; half
size of MR, MR3; small size of MR, FR1; large size of finger seed rhizome (FR), FR2; medium size of FR, FR3; small size of FR. *Means with the
same letters in a column are not significantly different by Duncan’s Multiple Rage Test (DMRT, p < 0.05).

A T2 AEE A & 278719 27 #9915 £ MRIF FRI1 AHEoA] W2 ol
Q| AsHe] FEEES AR A¥= Table 337 2+ ARk o g 7F 2 AEzhel {felgh FAA 2lolE HolA
CFEETS BHAHOE T34gs HERIOT, MRI Al @gtoy T2 A7 E AelN Ashh: o] w2 ¥l
A1 783 g, MR291A 713 g, MR39I1A4] 694 g, 22]3 FR1 A AL, MR} FR, 7 & A Aold] BS54 A&kt +

ZJollA 845g, FR29IA 734 g, FR3°IA 638 g2 HIJEH], F2 HISIATH

gHAo R F2A77 & ALFE FEEEol B2 A B AYoA T2A7E GElsl® At el folst

HAA BAH R {8 Aol YERNA] ekoktt. 2ol HolA] ¢ AL AFARS A7) He 488 7+ A
olefgt e et At T IFEZ] Foh 2 F P 1F GAT Aolg FA w9kal 7t A¥E #de Al

AE st A Ao E FAke HEFS Btk H £ SHEA] Fate] Adfat W&ozt AX BAA F8S

THOZ IFE 77} 560 g (75.6%), ©73°] 175g (23.6%)ys  HolA] F3 Roz WAL T FAVF Sl e

el 27 F97F 2FE)7] B9lRT) 29-349] MR ¥ A 7SS R fEiMe 2 270 UiE +

o 32 8 =4 Yelth A3t M9 HAF & o B2 AFES FoiM HES Favt
T2 A A2 FAY =zt gldlem, 3 42 e ZoE HIth

N A== Fe 32¢0 FAE Ueillet HApE vlus & AA| Al AREAGNAN SokgS ANHOR Eok=

Holgieh, AH o2 B2 ok RAZE IRE] MR) B2 H, MR A7k FR Aeluek Sobsle the wew %
Al 274 (FR) F2ADEG 59T F2 Wt 2 Aoz 0188 wZaAd R A O Bl st &
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Table 4. Changes of total curcuminoid contents by parts of harvested rhizomes in turmeric (Curcuma longa L.) cultivated using different

seed rhizomes.

Seed Total curcuminoid contents (%)
hizomes HMR? HFR HWR RT
MR1V 1.027+0.255 1.096+0.283 1.042+0.245 0.030+0.021
MR2 0.986+0.280 0.547+0.429 0.900=0.190 0.033x0.021
MR3 1.079+0.062 0.985+0.066 1.057+0.044 0.022+0.008
FR1 1.181x0.471 0.926+0.196 1.131x+0.424 0.017+0.003
FR2 0.975+0.180 0.889=0.148 0.956+0.114 0.017+0.008
FR3 1.032+0.096 0.876+0.122 0.996+0.073 0.033+0.030
Significance ns ns ns ns

YMRT; large size of mother seed rhizome (MR), MR2; half size of MR, MR3; small size of MR, FR1; large size of finger seed rhizome (FR), FR2;
medium size of FR, FR3; small size of FR, ?HMR; harvested mother rhizome, HFR; harvested finger rhizome. HWR; harvested whole rhizome
including mother and finger rhizome, RT; Root tuber. ns; not significant at the 0.05 probability level.

Table 5. Differences of curcuminoid contents by parts of harvested rhizomes in turmeric (Curcuma longa L.) cultivated using different seed

rhizomes.
Parts of Curcuminoid contents (%)
harvested Components
rhizomes MR1? MR2 MR3 FR1 FR2 FR3
HMR" BISY 0.152 0.139 0.156 0.209 0.144 0.161
DEM 0.319 0.318 0.352 0.378 0.290 0.322
CUR 0.556 0.500 0.571 0.594 0.541 0.549
HFR BIS 0.154 0.101 0.134 0.134 0.125 0.121
DEM 0.297 0.210 0.270 0.254 0.258 0.241
CUR 0.645 0.468 0.581 0.538 0.506 0.513
RT BIS 0.002 0.002 0.001 0.001 0.001 0.002
DEM 0.010 0.011 0.007 0.005 0.006 0.009
CUR 0.018 0.020 0.012 0.011 0.010 0.022

YHMR; harvested mother rhizome, HFR; harvested finger rhizome, RT; Root tuber, ?MR1; large size of mother seed rhizome (MR), MR2; half
size of MR, MR3; small size of MR, FR1; large size of finger seed rhizome (FR), FR2; medium size of FR, FR3; small size of FR, ¥BIS;

bisdemethoxycurcumin, DEM; demethoxycurcumin, CUR; curcumi

=X A¥d F 2FH7] & AL 12
7] 2 =2 MR37} T X9l B
o HolAtt}

Aekeh MR 25
o Zohgol tha W

2. XI5t 29¥ curcuminoid
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7, A2 5 98 (Fig. 1) ¥ curcuminoid 8w 4% 2
F= Table 49F 72237, ZF curcuminoid A3%-21 curcumin (CUR),
demethoxycurcumin  (DEM), ZL2]3L  bisdemethoxycurcumin
(BISYS YERH A2 Table 59} 7t}

A5t % F curcuminoid S MRIOIA 1.04%,
MR2 0.90%, MR3 1.06%, FR1 1.13%, FR2 0.96%, 2]
3L FR37} 0.96%% YERA] MRI, MR3, FR1¢] T2 2d
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1.18%% 7P =931 MR27}F 0.96%E 73 weron =24
2ol dhgke MRIONA 1.10%Z 7FY =9kom MR27F

0.78%= 71 w9t} 7+ A4 CUR, DEM, BISE2] 7t A
gol|A o] dteke Eshek (total) FAFS A3ES eI O,
AAH o2 MR FR, 7 F2 A2 2 F A7 2o
= BAACE F8S YERNA] &Skt

FZo| A Z curcuminoid THL AAFHSZ 0.017-
0.033%2] HE 23, 7t 4% CUR, DEM, BISoIA&=
0.001 - 0.022%% ZFE7] T 27 Fo vig] uj$ e
kS eplon BAFoRE fol3 xfo]S YEhlA] &
AT}

B Ao AoJF curcumin TS thgRl=ekA o A
A 3 71500 3.2%00 ZA vIXA] s, 43k Al
viz| oLt Augel] wEl dRsEF Aot B Aoz B
2" A3} (Garg et al, 1999; Li et al, 2011; Hayakawa
et al, 20112 FLsle] AwE 4 QJSich
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Table 6. Differences of curcuminoid contents in different parts of
harvested rhizomes in turmeric (Curcuma longa L.).

Curcuminoid contents (%)

Components -
HMR? HFR RT
BIS" 0.160+0.025 0.128+0.018" 0.0020.000*
DEM 0.330+0.031*  0.255+0.029> 0.008+0.002¢
CUR 0.552+0.032* 0.542+0.063* 0.016+0.005"
Total 1.042+0.081* 0.925+0.108"> 0.025+0.008¢
Water 22.1+2.8 24.9+2.8 35.9+12.3

UBIS; bisdemethoxycurcumin, DEM; demethoxycurcumin, CUR;
curcumin, Total; sum of BIS, DEM and CUR, ?HMR; harvested
mother rhizome, HFR; harvested finger rhizome, RT; Root tuber.
Mean values + standard ~deviation from triplicate separated
experiments are shown. *Means with the same letters in a column
are not significantly different by Duncan’s Multiple Rage Test (DMRT,
p < 0.05).
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Table 7. Correlation coefficients among root weights and curcuminoid contents by parts of harvested rhizomes in turmeric (Curcuma longa

L).
Characters FRW WRW RTW MRC FRC WRC RTC RTN?
MRW" 0.768%* 0.992%* —0.595%* 0.578% 0.467™ 0.604%* 0.277" _0.476*
FRW? 0.844%* —-0.441" 0.098™ 0.077™ 0.099™ 0.075™ —-0.409™
WRW? ~0.587* 0.504% 0.406™ 0.525% 0.243™ ~0.481*
RTW? ~0.348"™ ~0390™  -0.394™  —0.265™ 0.823%*
MRC? 0.504% 0.983%* 0.007™ ~0.136"
FRCY 0.651%* 0.390™ ~0.230™
WRC” 0.128™ -0.179™
RTCY ~0.320™

1)MRW; mother rhizome weight, ?FRW; finger rhlzome weight, 3

'WRW; whole rhizome weight excludlng root tuber, *

'RTW; root tuber weight,

*MRC; curcuminoid content of mother rhlzome 'FRC; curcuminoid content of finger rhizome, ”WRC; curcuminoid content of whole rhizome,
ORTC; curcuminoid content of root tuber, *RTN; no. of root tubers. Significant differences (*p < 0.05 and **p < 0.01) at the probability levels,

respectively, ns; not significant at the 0.05 probablllty level.
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