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Comparison of Physicochemical Properties of Wild and Cultivated Lactuca indica

Ja-Min Kim!, Ju-Nam Kim? Kyung-Soo Lee?, Seung-Ryeul Shin®, and Kyung-Young Yoon!"

Dept. of Food and Nutrition, Yeungnam University, Gyeonghuk 712-749, Korea
’Div. of Food, Beverage & Culinary Arts, Yeungnam College of Science & Technology, Daegu 705-703 Korea
SFaculty of Herbal Food Cooking and Nutrition, Daegu Haany University, Gyeongbuk 712-715, Korea

Abstract

This study was conducted to investigate chemical properties of wild Lactuca indica (WL) and cultivated
Lactuca indica (CL). The proximate composition, reducing sugar, free amino acids, organic acid, vitamin C,
minerals, chlorophyll, and crude saponin were analyzed. WL and CL contained high levels of carbohydrate. The
leaves and roots of CL contained higher levels of free amino acid than those of WL. Especially, the proline
content of CL leaf was 12 times higher than that of WL leaf, and the arginine content of CL root was 100
times higher than that of WL root. The major organic acid and mineral of Lactuca indica were tartaric acid
and potassium, respectively. CL showed significantly higher value of reducing sugar than WL. The vitamin
C content of the samples ranged from 0.4 to 24.1 mg%, and CL leaf was the highest amount of vitamin C among
the samples. CL leaf had a higher amount of chlorophyll than WL leaf, but WL root contained a higher amount
of crude saponin than CL root. As in this study, CL showed better nutritional properties than WL, and these
results will provide fundamental data in order to activate the cultivation of wild plants.
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Table 1. Proximate composition of wild and cultivated Lactuca indica (%)
Sample!
Composition Leaf Root
WL CL WL CL
Moisture 85.7+0.52 87.6+0.5 89.8+2.2" 80.5+0.5
Crude ash 26+0.1 21+0.1 2105 21+0.1
Crude lipid 1.4+0.1 1.1£0.2 09+0.2 09+04
Crude protein 3.0+0.2 3.2+0.2 0.7+0.1" 25+0.2
Carbohydrate” 78+05 6.1+0.6 7.8+24 14.9+0.9
Crude fiber 2.6+01" 21+0.1 21+05 21+0.1
VWL wild Lactuca indica, CL: cultivated Lactuca indica.
PEach value represents mean =+ standard deviation of triplicate.
YCarbohydrate=100— (sum of moisture, crude ash, crude lipid, crude protein and crude fiber).
Significantly different WL and CL by t-test at "p<0.05,"p<0.01," p<0.001.
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Table 2. Contents of reducing sugar and ascorbic acid of wild

and cultivated Lactuca indica (mg%)
Sample” Reducing sugar Ascorbic acid
Leat WL 475.56 +54.30% 5.17+0.80**
CL 1244.44+36.72 24.14+3.06
Root WL 453.33+13.33" 5.87+1.55"
CL 2984.44+79.54 0.38+0.10

" "WL: wild Lactuca indica, CL: cultivated Lactuca indica.
PEach value represents mean = standard deviation of triplicate.
Significantly different WL and CL by t-test at “p<0.01, *"p<
0.001.
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=}, t}. Arginine Avll 5w 7] Befel] 572.87 mg% o Z of
A S} 7] ®e] (520 mg%)Ro) 1008 o)Ak =& glefe]
vhebykeh wheba] el 5w ] #el= 52 arginine ¥
2H(872.87 mg%) 2.2 ol tha 733k £uk-S vehlar, Afu)
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Fpolr| = Ake] ¢ methionine A 2]&F L& o} . )
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U R
w7 ek 7 et 53] valined] ke A 9
S 7] sle] ofAy stwEwr] Sl ET) oF oul =A SA =S 4 et
2.1, isoleucine, phenylalanine’= il 35wl7] <l ol A obA skargwl 7)ok Al Fasw 7S] {714t S =
obA S Ew)y] Awr} oF 4u)rlek =& dtekS vpellch A3t A= Table 49F 2o} vl Ssw 7] o] §-7]4t
u] G poln] i ake] 7§ cystineS A9 gF BE ofw| Ak ek 4,702.78 mg% = oF SharEwi 7] fﬂil‘/} 6ull o]+
o] Aful] G EwrldA =2 e HEHAY F S E frolA o s #2 S vehl ol 2(p<0.001), H=l = A=y
w7 QoA obAe] 7§ Ak cystines] geko] oF 3w 9] A% 337408 mg%= obel ¥ 39 o)A fojH 0w
oA} E=L& Feke HWglow tiE w|d O}UIJ_L 3}k o) =7 el p<0.001). Tartaric acidE ®]#3F malic acid,
739 Al S Eu 7] dellA o] =& ke ey E3) oxalic acid, lactic acid, citrtric acid & fumaric acid’} 23
proline®] 73-9- Aul 15wl 7] SlellA] 342.38 mg% = ok Hlow, op At Ajuhel] FAe] AA {F714b FEFE F tar-
S Sz drc) 12v) oA w& kS el =3 taric acid”} 90% ©1 A2 A}x]8}lgit}. Lee 5(16)°] B gk
opA st Sulsl el Belold e AEHA skgkont Al & RS f714b Gakel wlste] opl 2 Al SmSuly)
2w 7] BelolA = 43391 mg% R =2 S YR dellA] AR Fel AZEH A, 1 F/F gk ohekI) wgh
Table 3. Free amino acid contents of wild and cultivated Lactuca indica (mg%)
Sample!
Free amino acids Leaf Root
WL CL WL CL
Threonine 32.89 114.44 3.44 76.86
Valine 42.32 205.57 5.37 66.48
Methionine 19.86 851 ND? 12.84
Essential Isoleucine 35.14 135.28 ND 43.82
amino acid Leucine 51.96 89.77 ND 24.08
Phenylalanine 32.87 126.57 6.14 31.51
Lysine 17.53 28.99 ND 56.47
Tryptophan ND? ND ND ND
Total essential amino acid 232.57 709.13 14.95 312.06
Aspartic aicd 176.10 326.28 9.86 55.52
Serine 41.47 139.01 4.96 28.69
Glutamic acid 177.99 210.88 27.50 119.67
Glycine 8.16 12.54 3.84 19.33
Nonessential Alanine 52.90 116.67 12.32 134.06
amino acid Cystine 52.37 15.21 21.49 47.63
Tyrosine 3.95 58.18 ND 15.01
Histidine ND 5.14 ND 32.25
Arginine 8.10 73.77 5.20 572.87
Proline 28.73 342.38 ND 43391
Total nonessential amino acid 549.78 1300.05 85.16 1458.94
Total amino acid 782.36 2009.17 100.11 1771.00

DWL: wild Lactuca indica, CL: cultivated Lactuca indica.
IND: Not detected.
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Table 4. Organic acid contents of wild and cultivated Lactuca indica (mg%)
Sample”
Organic acid Leaf Root
WL CL WL CL
Oxalic acid 5.3+6.2? 12.4+0.7 8.3+3.3" 1.2+0.2
Tartaric acid 670.4+17.4™ 4,494.1 +£305.5 805.2 £66.8" 3,339.9+99.0
Malic acid 529+1.9 174.9+40.0 40.7+£9.7 13.3+34
Lactic acid ND¥ ND 13.18+0.79 ND
Citric acid 19.0+6.7 20.0£6.1 6.1+0.5 16.3+7.7
Fumaric acid 0.9+0.9 14+0.1 0.7£0.1" 3.4+0.6
Total 748.0+24.17 4,702.8+318.7 874.1+60.3" 3,374.1+105.3

UYWL wild Lactuca indica, CL: cultivated Lactuca indica.

YEach value represents mean =+ standard deviation of triplicate.

IND: Not detected.

Significantly different WL and CL by t-test at 'p<0.05, “p<0.01, “*p<0.001.

Hwang 5-(17)°] ®.ugk F/WS’Jr o] {714k gkl 1] o ZF2| ko] 1A wokow, 4, vl o o
) mEelz] welolA o e f714F e vheheh. ehgrhn mwstel B A@Astsh kst B AT
zb fr71aF AL vl sk, el oA oA 5w 7|7} A vl Jasu7] o] F7]1A e Ohe} Whang(18)o] B3t
5w 7] B} oxalic acid®t malic acid §H=Fe] 72+ 6wl AoF FBAEe] 774 R Y5 'l =2 gtelslen,
oAb 3ull oA ol H o7 =4 vreltth(p<0.05). o] A& M8 A= Park 5(12)°] Eagk iy 714 3
saSul7] Qs welole ol FRe fol4be] vhk S @3 W@ A% novh
wol glgler olelgt {714k gheke] o2 71A] thekgh vtell o] o] Aatel| Al A5 27l HAG ] SaEm]= Z
oG Aoz Andrh B3} A4S AR 1A Pepe] EE Bel AEFYS
R g 4 glglon, 2o Fe Yoz EF] 48
Susesle So1d GHe $H% A Table 55t 332—19—:: NG JEHA A7t 2e Ao B
2ot F71A RS ofA Sfaswr] A Afel ksl Hee
3lo] Z+7t 75515 mg2%, 709.0 mg% 2 & ek vehie Chlorophyll &2t
v, 53] 23t BFol AA G 90% o4 AA 5] oba) w A} FuEw7] o] chlorophyll L ST
o} 248 vlaspd, 9le] A9 Ao ke Al oS A3+ Fig. 13} %t} Chlorophyll a2} b5 33k = chlro-
7] do] 1.32 mg%E ok S uEw)r] & 037 mg%r el F phyll®] ek Aull 15w 7] (542.10 mg%)7}F ok <43
o402 Eehp<0.001). Belol At Au) SmSwsl  Ew7) @674 meonrh A A duon
475 A 98 thE o)A A Ho] ofAl by Sw K} = chlorophyll a®= =4, chlorophyll b #2415 el w,
o ek vpehygl o] £ 2B Au) SuSur] wa) chlorophyll a®} chlorophyll b #t =5 Au] 5w 7]~}
7} ok Y Sw)7] & a]it} 79.00 mg% o = =S 1} ofA Gz 5wl 7] B3] EA A= el Chlorophyll2 A4
ehith Kim 513 25719 2714 24 F 95k e o A4S dehE AR a2 488 ETE L 8k
Table 5. Minerals content of wild and cultivated Lactuca indica (mg%)
Sample”
Mineral Leaf Root
WL CL WL CL
Ca 280.03 +8.422*** 230.67+10.92 106.39+22.34 77.36+1.91
Cu 0.15+0.01" 0.08+0.00 0.11£0.02 0.11£0.00
Fe 0.37+£0.01" 1.32+0.05 0.09+0.02" 2.46+0.06
K 432.25+12.47 448.64+19.78 223.27+47.58 302.27+5.42
Mg 37.92+1.13™ 25.62+1.28 15.77+3.27 20.48+0.43
Mn 0.87+0.03" 0.29+0.01 0.28+0.06 0.35+0.01
Na 1.02+0.03 0.97+0.05 0.3£0.06™ 9.23+0.50
7n 0.56£0.02" 0.27+0.01 0.3£0.06™ 0.56+0.02
P 1.98+0.05" 1.14+0.05 3.810.90 4.26+0.17
Total 755.15+21.51 709.00+32.11 350.30+74.30 417.07+8.12

YWL: wild Lactuca indica, CL: cultivated Lactuca indica.
PEach value represents mean =+ standard deviation of triplicate.
Significantly different WL and CL by t-test at “*p<0.001.
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Fig. 1. Chlorophyll contents of wild and cultivated Lactuca
indica leaf. Each bar represents mean = standard deviation of
triplicate. WL: wild Lactuca indica, CL: cultivated Lactuca indica.
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Fig. 2. Crude saponin contents of wild and cultivated Lactuca
indica root. Each bar represents mean= standard deviation of
triplicate. WL: wild Lactuca indica, CL: cultivated Lactuca indica.
*Significantly different between WL and CL by t-test at p<0.05.
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