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Abstract, One hundred and eighty four accessions of Curcuma were analysed for curing
percentage (dry recovery), essential oil, oleoresip and curcumin contents, Curing
bercentage varied from 13.5 to 32,4, The cultivar *Konni® had the maximum percentage

" of oleoresin (19.2). The volatile oil content was more in C aromatica than in C,
domestica, Curcumin content varied from 2.3% in cultivar ‘Hahim' to 10.9% in cultivar

‘Edapalayam’, However, curcumin content was comparatively lower in six exotic types as
well as in 14 related species. The importance of quality aspects with respect to breeding
is discussed,

Introduction

Turmeric of commerce is the dried rhizome of Curcumg domestica Val, {Syn.
C. longa Linn) belonging to the family Zingiberaceae, though C. aromaticq
Salisb. is also cultivated gs a spice in certain parts of India. More than 50
commercial cultivars of turmeric are distinguished in C. domesticq and C,
aromatica in India by the name of the localities where they are extensively

- cultivated. However, majority of the. cultivars belong to the species C.
domestica. ' ' '

~ Collection, conservation, cataloguing and classification of germplasm in
turmeric are one of the- priority research programmnies undertaken at the
Central Plantation Crops Research Institute (CPCRI} at Kasaragod, Kerala

starting from 1976. Collection of different accessions of C. domestica and

related specfes from within the country was undertaken by the Institute in
collaboration with the National Bureau of Plant Genetic Resources during
1976-77. Based on this survey, 184 accessions of turmeric (120 accessions
of C domestica, 44 ‘accessions of C aromatica, six accessions obtained from
Solomon Islands and {4 types from related species) were established at
CPCRI Regional Station, Calicut, Systematic cataloguing, classification and
.ex'faluation of these accessions were initiated in 1978.: '

While yield is the preliminary consideration of the grower, in trade grading

is based on the appearance, weight and also the guality parameters, The.
S _
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yellow color of the rhizome, by far the most important quality parameter, is
due to an orange vellow pigment called ‘eurcumin’ and normally turmeric
rhizomes contain 2.5% to 6.0% curcumin [16]. Turmeric also contains 3% 1o
59 volatile oil obtainable from steam distillation. This oil is not highly valued
in industry and much of turmeric oil is left unutilized. Turmeric oleoresin is
obtainable by solvent extraction of the ground spice and curcumin - forms -
about one third of good quality oleoresin. Turmeric oleoresin is usually
* mixed with a solubilizer [4]. o :
The quality parameters viz., curing percentage, oleoresin, oil and curcumin
percentage for all the available accessions of turmeric, maintained in the live -
" herbarium of the Institute, were determined and are reported in this paper.

Materials and methods :

One hundred and twenty €. domestica, 44 C. aromatica, 6 unidentified types"'
from Solomon Islands and 14 types from related species of Curcuma includ- -
ing C. angustifolia Rozb., C. vanthorrhiza Roxb., C. zedoaria (Berg.) Roxb., *

were utilized in the present study:

Curing percentage

One kilogram of fresh rhizomes were boiled in water for 45"minutesf_
uniformly and kept in a hot air oven at 58—60°C for 45 days. Curing :

percentage was calcalated by noting the difference between fresh and dry

. weight.

Cleoresin extraction

Oven dried turmeric fingers were ground to pass through 30/40 mesh. Twenty
grams of sieved material was loaded in glass columns blocked with non- ~
‘absorbent cotton, 150ml of acetone was percolated down into the. glass
column and kept it in contact for overnight. Soluble extraction was then _
drained in a preweighed 250 ml beaker (W,). Twenty ml of acetone was -
percolated to malie it approximately to 150 mi which was then evaporated

to near dryness and final weight recorded (W,) 15].
i W, — W,
% Oleuiaresin (air dry) ——j—P %-100.
. 0

‘Essential oil extragtion

Fifty gram of-d‘\'ied ‘turméri.c powder ‘was transferred quantitativély iﬁ_a .
1000 ml flask. 500 ml of distilled water along with few glass beads were added.
- The flask was filled with an essential oil extraction apparatus fitted with .

lighter than water type extractor (Clevenger’s Apparatus). The distillatlon was

conducted in a thermostaticaily controlled heater at first for 2h at 70°C,
.‘ | :

(31.5%). While Philip [18] reporte

- 69 — Dindigam’. In

d D y i - - g I l

o v
% Oil v/w = — x 100,
50 |

Curcumin estimation '
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solution at 425 muin leme

owpd to cool and fi
extracted residue wa

ance of the ext{ract was measure
ells of the alcohol [2].
Caleuiation

Curcumin % Absorbance of extract at 425 mu x 125
, ;

Cell length (cm) x a sianple wt/g
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Table 1. Percentage of dry recovery.

. - . o . . ns
aleoresin, oil and curcumin in furmeric accessio

S, Cultivar/accessions

no. '

Curcuma domestica Val.

D1y QOleoresin 01l
TCCOVery

Curcumin

Ly
i
L
1.
\“
I
L
[

8.7
26.0 13.5 ’_';2 69
2 Jora 217 ot 70 77
. orn 16, . -
3. Dadra, Gauhati %Zg 13.2 6.0 10.2
4. Kaziranga, Jorhat 26-9 13.6 6.0 5.2
5.  Anogiri, Garchills 0 10,0 5.0 4.0
6. Nowgong, Assam %_80 12. 5.0 g.(s}
. Mekhozer 13.0 7.5 .
g;_ Haio, Gaulati %é g 10.4 6.0 22
9. Rajasapar ° _ 13.0 7.0 .
10, Teliamura, Agarthala | e 133 70 53
11. Barhola, Jorhat 21'2 12.1. 9.5 3.1
12 KahikUChi h 13.0 50 6.6
i3, Aleng 217 11.6 5.0 6.1
. 14: Besar, Along %gi 11:0 80 4.5
15, Gaspani, Nagaland 19.7 15.0 7.0 7.9
16, Singhat, Manipur 71‘4 : 13.2 75. 5.6
17. Kongpopkri L 140 5.0 9.0
18. Al 20.0 11.5 5.0 4.0
]9: Amampuri, Jumpoi Hilis %g; 12:7 8.0 56
. 20. Amkara, Tripura 19'5 10.9 6.0 gg
21. Torku ' ' . 120 3.0 .
" 92, Barpather, Galoghat 233 168 40 - AT
73, Rorathong, E. Sikkim ]8.7 : 15.0 6.0 6.0
74, C11 316, Gorakpur : 14.5 - 15. 7.2
25, Pusi . 13.3 2‘7 3.0 6.0
2. e s 20.0 12. o 17
2(:1. P11 o 395 : 15.0 0 g
27. PTIS :124 30 14.1 3 <1
3o DTS es 226 ¥ 80 60
. b) v . . .
30. Amalapuram 20.2 !14 0 5.0 - 5.0
31. CisNo. 34 238 53 a0 43
32. Amalapuram i1 %gg 6.0 55 45;;(3)
T GeNes 22.3 1 ¢o 50
- 3 . Y .
| 35. Amalapuram Selzction 11 30.2 57 75 70
! ‘ 36: © CI1 390 Amalapuram ég?_ 19.0° 70 - 1.0
v 37, Ampithapani 32-4 15.0 . 4.0 . 7.0
. 38, Amrithapani, Kothapetta 350 135 B.0 ' 47
‘I 39, Namdyal Type 334 . 16.8 5.0 5.4
| 40. ClsNo. 13 180 105 65 5.4
41. Vontimitta 21-2 | 13.0 5.3: ig
47, CliNo. 11A : 11.4 6.0 .
" 43. Cl;322 Vontimitta %32 31 60 62
' 44, GL Puram I1 196 133 (6,8 2.?
L 45, ClsNo.SA 31 129 : '
.46, GL Puram 1l ;é% 156 6.5, 7.0
' 47, Cl1324 Armoor : 108 5.0 6.0
48‘ EISNO 1 25.0 1:;.3 5.0 6.4
© ClsNo. 1A 24.0 158 500 63
: 23 'l;lq No.. 1C 20‘2 _ 15.0"a. 5.0, 5.5
i 5!: ‘\krithumukula 336 12.0"‘-‘} 5 0; 5.7
52. 1sNo. 26 -
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Table 1 (Continued)
5L (“.ultiv;lr!ncccssinns Dy Olcurgsin il Curcumin -
ne, recovery
53:; CH 321 Ethamukula 26.2 13 6.5 6.0
54. ClsNo, 27B 19.9 10.2 5.0 4.0
55. Duggirala 17.6 14.6° 5.0 1.5
56. ClsNo.22 18.1 15.4 6.6 52
57. CH 325 Duggirala 21.0 11.7 8.0 5.0
58. Kuchipudi 18.6 14.0 7.0 7.5
.59, ClsNo. 8B 14.7 12.9 5.0 - 6.0
~60. ClsNo. 8C, 19.4 14.3 6.0 7.9
61. T, Sunder - 20.0 16.0 6.0 6.9
62, Sugandham 226 S 12.0 8.5 9.1
. 63. CisNo. 19 . 19.0 13.8 6.0 54
64, Dindigam - 17.0 10.6 6.0 6.4
65. 'Cil 327, Takkurpet 21.0 14.0 6.5 6.1
. 66, CH 326, Mydukkur 19.4 11.8 6.0 2.8
.67. Karhadilocal 18.3 13.0 6.0 4.9
68. Cls No. 7 269 12,7 7.0 5.0
- 69, Cll 323 Avanigadda 19.4 14.5 7.5 7.0
70. ClsNo. 30 o 22.0 13.0 7.0 6.5
71. Clls 328 Sugandham 20.0 - 12.8 6.0 - 9.0
72, ClsNo. 9A - 14.5 11.6 4.0 7.9
73. No, 24 23.0 16.0 5.0 5.0
74. Cls No. 24 22.0 14.3 6.0 4.5
75. ClsNo. 6 21.0 13.9 4.0 6.7
76. Cls No. 6A 24.0 15.8 5.0 64
77. Palani - 21.0 16.5 5.0 7.6
78, Kayyam, Gudalur 23.0 16.5 - 5.0 8.4
79.  Pathavayal, Gudalur 25.0 14.0 4.0 3.6
80. Upper Dinamala, Gudalur 24.0 12.0 5.5 7.8
81. Rajpuri local 16.3 13.8 7.0 7.8
- 82. CIs No. 14B 18.5 13.5 5.0 6.5
83. Cll 390 Rajpuri 18.3 12.2 8.0 6.0
84. Moovatupuzha 20.1 11.5 5.0 7.0
85. Varapetty, Kothamangalam 18.0 10.9 8.0 5.4
86. Pathanapuram 17.0 14.0 8.0 6.7
87. Karimala, Mannarghat 27.0 12.5 " 80 5.5
88. OQchira 218 12.0 5.0 1.6
89. ClsNo. 29 23.5 11.7 4.0 4.0
90. Alleppey 17.2 13.0 8.0 6.0
"91. ClsNo. 21 255 12,1 8.0 6.2
92.  Valra I'alls, Adimali 20.0 4.0 6.5 6.0
93. Mundakkayam 234 10.5 8.5 3.2
94, Mananthody 22.5 16.5 8.5 9.1
95. ClsNo. 16 250 18.3 9.0 7.00
96. ‘Vandoor, Nilambur 22.6 10.5 4.0 54:
97. Manjapally, Perumbavoor 16.4 106 6.5 5.6
98. Murangathapally, Meenachil 20.0 213.0. "~ B.5 7.8 .
99.  Puthuppadi, Mecnangadi 24 .4 11.3 59 54
100. Edapalayam 22.3. ‘14.5 6.0 109
101. Erathupetta 20.0 112 5.0 6.0
102. Erathukunnam 21.0 12.0 6.0 103 .
103. Idukki No. 1 21.6 10.8 4.0 85
104. IdukkiNo. 2 285 13.7 4.0 5.0
105, Thodupuzha 21.2 14.8 6.9 9.5 |
106, ClsNo. 28 $24.0 13.0 5.0 57
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Table 1 (Ceontinued)

37. Makkapuzta, Ranni

St Cultivar/accessions Dry Qil
no. recovery
107. Palapally, Frichur 21.0 6.0 0.7
108. Kolathuvayal 20.0 7.0 4.2
109,  Tlanji. Tdukki 20.0 7.0 2.7
F10.  Katuvilangad 21.0 4.0 6.2
111, Ayur 215 4.6 5.1
112. Kothamangalam 235 5.0 4.2
113. Kakkayam Local 20.5 9.0 7.5
114, Chamakuchi 26.5 4.0 7.0
115, Anchal 28.0 50 . 54
P16, . Muringakalla 23.1. 5.0 7.0
117. Mongam, Malappuram 26.2 7.0 5.7
118. Maramboor 18.0 4.0 5.6
119. Ermnad 30.5 9.0 5.2
120. Wynad Local 20.0 7.0 9.4
C.aromatica Salisb.
1. Sitapather, N. Lekhimpur 21.7 5.0 3.2
2. Burahazer, Dibrugarh 28.0 4.0 3.1
3. Tura, Garo Hills 25.0 4.0 4.3
4. Dibrugarh 20.3 6.5 8.0
5. Hahim 27.2 6.0 2.3
6. Aseemgiri, Garohilis 17.8 7.0 35
7. Bahumura, Agarthala 18.0 4.0 5.0
8. Nugsar, Titasar, Jorhat 18.5 5.0 )
9, Besar, Along 18.8 5.0 5.0
10." Kanchanpur, Tripura 24,1 5.5 4.1
11. Namachi 20.0 8.0 3.5
12. Pakyong 18.7 6.0 3.7
13. Nayabunglow, Meghalaya 224 5.5 3.9
14, Shillong _ 26.0 5.0 4.0
15. Phu, E. Sikkim 23.2 5.5 4.7 -
16. Pedong, Kalimpong 20.6 5.0 4.7
17. Ca 72 Udayagiri 21.0 55 4.0
18, CasNo. 57 225 9.0 7.4
19" GL Puram ! 11.0 8.0 4.1
20, Ca 66 GL Puram 23.0 8.5 4.0
21. Armoor ' 17.8 2.0 35
22, Kodur 20.6 8.0 4.0 .
23, Chayapasupu 203 8.0 . 2.5
24, Cal Chayapasipu 17.2 5.0 35
25. Ca'69 Dindigam 18.9 6.0 2.8
26. Ca 68 Dhagi 20.2 8.0 - 31
27.: Ca 70 Katergta 20.6 7.0 2.8
28, Ca 67 Jobedj 18.8 8.5 - 4.1
29, Kasturi’ 25.7 9.0 3.2
30. Kastari Tanuka 18.8. 6.5 2.9
31: Ca 73 Amalipuram 19.2 - 6.0 3.0
32, CasNo.58 22.0 8.0 3.8
33. Cas No. 58B. 14.0 8.0 6.0
34. FErode _ 20.9 7.0 3.1
35, Nadavayal . 25.5 9.0 4.7
36. Kecranthoic 19.8 5.0 5.0
21.3 5.0 4.0

- Tesin percentage (19.2%)

\.

Krishnamurthy et al, {7, 8]

Tabie t {Continued)

SL Cultivar/faccossions
51 var/accessions Dry Olecoresi
. eeovery sin Curcuinin
.. Konni .
39, ' Thachanatukarg 240 0
3 atukard, Mannarghat 24,9 . 0 >0
40, I\:Iampzrd, Nilambur 23.8 o i 6I
41.0 Chamakuehi . e ;0 | )
42, Adimali_ : 8 5o Sl” o
43. Amnicad Y ég'O 10 30 23
44, Bigmathi, Meenachi] 22 8 ;gs o 41;
chil . 3 8.5 '
Exotic types (Solomon Islands) | "
1. Mamarej -
2. Vatuloré oo e | 6.0
3. Vanagobuly ! 155 0 6.0 ¥
3 Vanagol | 175 11.0 S0 31
5. Tsavana _ 0 ¢ 'O ‘i
6. Tuva Vitalio ' - o 50 s
. Cureuma sp. - 120 .6‘0 gg
%. Curcuma angustifolig Rxob. 30.0 ( |
3. g xantho.rrhiza Roxb. 25'8 oS > 02
4. W..fdedoqrta (I}erg.) Rosc. . 20.5 oo 0 1‘5
4. Wild unidentified (1 227 " i 20
5. Wil unidenified (2 30.0 2 20 03
. unidentified l ? .
7 {i}ﬁtgr Pradesh .(3) from 236 - .
- Wild unidentificd (4) . e ;
g. Wild unidentified (5 ;8; i (])g
- Wild unidentifieg (6) from I +3 ‘.0‘2
o N;-ngsz!r,Titsar, Jorhat 24.0 .
- Wild unidentified (7) ' 62 05
I (Qergroni,Jorhat) 214 o
- Wild unidentified (g) ' > t6
1 (K'attapana, Tdukki) 31 |
. Wild unidentified (9) : 56 002
13 (T.aranagar, Agarthala) 30,7 .
13, Wild unidentified (10; ' 0 2
y (Sibsagar) 25 | ’
4. C amada Roxb, 388 o .O 03
30, 5.0 )

Oleoresin

et. a.l. [8] found a maxim

I;ummum of 7.9% in ‘Erode’
iem. However, Phili '

. : , p et al 1
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From the present study as we

as reported by Nambiar [15]) is
yield of oleoresin

LU examined the elleet of NPK
curcumin contents increased with

Ok sultivar
varics froni cultivar to cultiv
Ll D

hot likely to oceur, Liv, Yang und Chy
' reeniage

influence on the perc

ave influenc

fertilizers and found that plant yield and
‘increase in dosage of potassium fertilizer,
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oleoresins are being increasingly mary
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gh curcumin: contents. Spice oils and
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author (Ratnamba) - unpublished data)
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