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Comparative Nutrient Composition of Seed Oils of Wild Camellia oleifera with Different Single Kernel Masses

Grown in Ten Regions
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Abstract: This study aimed to investigate the differences in the nutrient composition of the seed oils of wild Camellia
oleifera with different single grain masses grown in different regions in order to find suitable geographical origins of
camellia seeds for oil production and to provide a basis for the introduction and domestication of camellia seeds. Wild
camellia seed samples from 10 regions, including Huangshan in Tangkou, Daling village in Huoshan county, Yuanbao
Mountain in Rongshui county and Hengkou village in Xianfeng county, were classified into three categories of single
grain mass: below 0.35 g, 0.35-0.8 g, and above 0.8 g. The seed oils from these samples were compared for their nutrient
composition. The oil contents of all samples were determined by the solvent method to be between 29.9% and 46.11%.

A total of 26 fatty acids were detected by gas chromatography (GC). All samples were determined to contain 0.031-0.149 mg/g
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of a-tocopherol by high performance liquid chromatography (HPLC), 0.056—0.256 mg/g of olefin, 0.166—0.351 g/g of tea
saponin by the phenol-sulfuric acid method. From a regional perspective, the oil content of camellia seeds from Mountain
Emei was the highest, reaching 43.74%, while the lowest oil content of 32.86% was found in camellia seeds from Daling
village. Among the three categories of single grain mass, the average oil content of camellia seeds between 0.35 and 0.8 g
was the highest, and those below 0.35 g and above 0.8 g were similar, 36.28% and 36.74%, respectively. Among the 26
fatty acids, oleic acid (71.156%—78.515%) was dominant, followed by palmitic acid (8.091%—12.096%) and linoleic acid
(2.621%-10.618%). The content of a-tocopherol was the highest in camellia seeds from Emei Mountain and the lowest
in Yuanbao Mountain among the 10 regions. The content of a-tocopherol in camellia seeds below 0.35 g was the highest,
followed by those between 0.35 and 0.8 g, and the lowest value was noted in camellia seeds above 0.8 g. The content of
squalene in camellia seeds from Daling village was the highest, and the lowest in Banruo village among the 10 regions. The
content of squalene in camellia seeds below 0.35 g was the highest, followed by those between 0.35 g and 0.8 g, and the
lowest value was detected in camellia seeds above 0.8 g. The content of tea saponin was the highest in camellia seeds from
Emei Mountain and the lowest in Huangliantai. The content of tea saponin in camellia seeds above 0.8 g was the highest,
followed by those below 0.35 g, and the lowest value was measured in camellia seeds between 0.35 g and 0.8 g. The results
showed that the quality of camellia seeds varied among regions and among single grain masses. The oil contents of camellia
seeds from Emei Mountain, Banruo Temple and Maoer Mountain were higher. a-Tocopherol and tea saponin were richer in
camellia seed oils from Emei Mountain, Banruo Temple and Tangkou, while the contents of squalene in camellia seed oils
from Daling village, Huangliantai and Emei Mountain were higher. Camellia seeds with a lower single grain mass contained
higher levels of alpha-tocopherol and squalene.
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TK0.8 39.1541.17 3713
G LK DLC 32.8641.58 32.86
MES0.35 40.15+1.09
2Nl - 424
PRSI MES035~0.8  44.33+0.64
. 41.66
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I P/E K TSR - 4129
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W)\ KA RESR HLT 34.084+2.90 34,08 34,08
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fecen BR0.35~0.8 44.4841.80 4348
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Table3 Fatty acid composition of wild camellia seeds
%
e iR BR0.35 BR0.35~0.8 BRO.8 HK0.35 HK0.35~0.8 HKO0.8 MES0.35 YBS0.35 YBS0.35~0.8
Cio 0.315+0.195"  0.193£0.165"  2.626+0.362°  0.221£0.301"  0.056+0.002°  0.335+0.367° 0.641£0.019"  0.3524+0.04°  0.163+£0.219°
Ciao 0.0530.009"  0.04440.001"  0.08540.014°  0.038+0.005"  0.03740.004°  0.02940.005"  0.025+0.005"  0.07140.004  0.026+0.002°
Ciso 0.016£0.000°  0.00020.000"  0.0004-0.000°  0.000£0.000"  0.000£0.000°  0.01540.000°  0.000+0.000"  0.00040.000°  0.0130.003°
Cioo 10.79940.774™ 9.558+-0.834"*" 10.651£0.827" 9.661+0.753"*" 8313+0.092*"  8.091+0.708" 10.089£0.358"¢ 12.0960.337" 9.468+-0.804™*"
Cio 0.073£0.003"  0.06620.000"  0.105+0.021°  0.08£0.00"  0.53+0.636"  0.078+0.001" 0.075£0.0100" 0.10940.000°  0.098+0.009°
Cuso 2.09940261°  3318+1.249" 2.01140.032"  3.067£129°  32844+0.002" 2.94+1.023°  29240.037°  23254+0.028" 2.739+0.932°
Coo 0.00040.000°  0.000£0.000°  0.0524£0.008°  0.0000.000°  0.00040.000°  0.037£0.004*  0.000£0.000°  0.0004-0.000°  0.00040.000°
Caso 0.000£0.000°  0.000+0.000°  0.00040.000°  0.133£0.019"  0.000£0.000°  0.088+0.003"  0.000£0.000°  0.0004+0.000°  0.0000.000°
SFA 13.355+0.702"* 13.17940.249%"  15.53+0.496" 13.19940.249°*" 12.2240.732° 11.615+0.683" 13.74940.399" 14.953+0.329" 12.508+0.105*"
Croroe 0.143£0.016"  0.117£0.008™  0.138+0.019"  0.119£0.011"  0.1254£0.003™  0.0994£0.005°  0.1220.004™  0.13240.012™  0.101£0.006°
Cira 10c 0.084£0.005  0.09£0.016™  0.084£0.009  0.084£0.006  0.08420.009 0.092+0.007°  0.947£0.058"  0.14940.004"  0.105£0.132°
Cigror 045320425 0.5694+0.605"  0.06+0.01°  0.541£0.623"  1.02440.001" 0.544£0.6100° 0.101£0.004™ 0.1154£0.015" 0.103+£0.008"
Cigi e 043620245 0486+029"  0204+0.015"  0.42940.159"  0.64940.004" 0.413£0244°  0.508£0.048"  0.42840.025" 0.818+0.813"
Cisra 0.306£0267° 03540295 0.0940.005°  0.255+0.186"  0.38940.03"  0.197£0.141°  0.615£0.023"  0.1740.005"  0.412£0.404"
Cigioc 73.44240.086"% 75.097+£1.025 72.367+1.006" 74.665+0.716" 76.749+0.667" 79.154+1.196" 74.18+0.482% 7851540361 76.97140.456"
Cigi e 1.8440246"  1.66240211°  1.508+£0.018"  1.57440.281"  1.33840.009° 147940259 13454+0.126"°  1.71£0.036°  1.53540.354'
Coi 5. 0.3114£0.009°°  0.267£0.001°  0.269£0.005° 0.29840.002°  0.3214£0.069°  0.23440.012° 0.266+0.048*  0.000£0.000"  0.28740.009°
Cyino 0.000£0.000°  0.03320.001""  0.00040.000°  0.055£0.063"  0.03940.006®  0.00740.002 0.013£0.002  0.02840.003" 0.02640.0100™"
Copi o 0.01840.000°  0.038+0.004°  0.000£0.000°  0.072+0.005"  0.068+0.004°  0.064+£0.000°  0.07+0.004"  0.03840.001°  0.072+0.004®
MUFA 77.04£0.735%  78.6754+0.035%" 74.7174+1.038" 78.0360.043" 80.74610.648™ 82.27640.484" 78.151£0.426" 81.25640.295" 80.40340.273""
Cigaoe12e 8.9914£0.119%  7.07340.201%"  9.17540.279"  8.102+0.151  6.345+£0.157"  5.509+0.1359  7.42240.049" 2.621£0.061"  6.440.2800"
Cigsns 0.381£0.074"  0.36740.065° 0.38440.061 0.438+£0.085™ 0.52440.064" 0.395+0.062° 0.519£0.068" 0.46240.008" 0.457+0.078"*
CLA 0.0774£0.007  0.01520.004"  0.0002-0.000°  0.000£0.000"  0.00040.000°  0.01840.003"  0.059+0.001"  0.0004-0.000°  0.099+0.004°
Crosns 0.000£0.000°  0.08340.005"  0.03240.008°  0.000£0.000"  0.02740.004°  0.0004:0.000°  0.000+0.000"  0.0004-0.000°  0.01740.001°
Caos 3 0.03£0.003"*  0.000£0.000"  0.00040.000"  0.03620.002"  0.000£0.000"  0.02620.003* 0.03340.003"*  0.00020.000"  0.0000.000"
Copans 0.000£0.000°  0.000£0.000"  0.00040.000°  0.000£0.000°  0.0000.000°  0.024£0.001°  0.000+0.000"  0.00040.000"  0.000+0.000°
Corsns 0.03£0.002°  0.13420.037  02610.004  0.15£0.141°  0.13840.004  0.113+0.126"  0.029£0.005'  0.708+0.034"  0.0610.033°
Corgns 0.01740.003*"  0.47440.051°  0.000£0.000"  0.04£0.004"  0.00040.000"  0.02940.001¢ 0.037£0.002  0.00040.000" 0.01640.003""
PUFA 9.598+£0.04  8.146+0.214° 9.853+0.335" 876510206 7.034+0.084°  6.11+0.199"  8.140.02600° 3.79+0.03400'  7.09+0.1680*
TFA 043610245 0.48610.29"  0204+0.015"  0.42940.159"  0.6494+0.004" 0.413+£0.244°  0.508+0.048"  0.428+0.025° 0.818+0.813"
I i R 2 EM QL HLT MES0.35~0.8 TKO0.35 TK0.35~0.8 TKO0.8 DCP DLC
Cuo 121241.073"  0.05140.038"  0.161£0.004° 1.184+1.659  0.065+0.005"  0.074£0.003°  0.485+0.46"  1.398+1.966 0.98941.038"
Ciao 0.04240.003"  0.117£0.083°  0.074£0.008°  0.081+0.090" 0.04340.025"  0.0420.000°  0.04£0.012°  0.205+£0.259" 0.05340.014"
Ciso 0.109£0.129°  0.000£0.000°  0.00040.000°  0.000£0.000"  0.11740.010"  0.000+0.000°  0.0240.000"  0.01740.004°  0.000+0.000°
Cioo 10.205+£1.059™" 9.4474+1.271  8.20840.073 9.63340.596™" 10.261+0.976" 8.361£0.005"  9.0641.24"*"  8.674+0.537°" 9.847+1.047™*
Ciro 0.084+0.004"  0.084+0.003°  0.0474£0.002°  0.091+0.010"  0.076+0.011°  0.063+£0.008° 0.075+0.017°  0.12940.081"  0.06740.010°
Cuso 212840662 2.1244+0439"  2.60240.009° 2.369+£0.577°  2.518+0.950" 3.3774£0.033°  2.607+£1372"  2.54+1.1040° 1.726+0.192°
Coo 0.00040.000°  0.000£0.000°  0.000£0.000°  0.02740.038  0.3754+0.001°  0.000£0.000°  0.000+0.000°  0.00040.000°  0.000+0.000°
Caso 0.000£0.000°  0.000+0.000°  0.000£0.000°  0.000£0.000°  0.000£0.000°  0.000£0.000°  0.000£0.000°  0.00040.000°  0.0000.000¢
SFA 13.676+0.656™" 11.8234+0.708" 11.0940.074* 13.383+1.817"* 13.455+0.018™* 11.9114+0.027*" 12.288+0.596*" 12.964+1.735" 12.682+0.158"*"
Croroe 0.11240.0100™ 0.125£0.013™  0.12440.006™  0.144£0.032"  0.117£0.01"  0.11420.001" 0.109£0.017*  0.10140.025°  0.14240.008"
Cint e 0.572£0.656°  0.47440.55"  0.703£0.010°  0.0924£0.002" 0.10240.021"™  0.0954+0.01  0.073£0.003*  0.10240.027"  0.057£0.003°
Cigror 0.089£0.004™"  0.083+0.004"°  0.125£0.015°  0.5914+0.673"  0.524+0.58"  1.072£0.099"  0.6194+0.743"  0.548+0.608'  0.22940.179"
Cigi e 0.5660.414"  0.4884+0.285"  0.62140.008"  0.365+£0.107°  0.4684+0.273" 0.726+0.101° 0422023 04742026  0.476+0.29°
Cisra 0.336£0.306°  0.22840.156"  0.31840.008"  0.2860.207"  0.30940.232°  0.469+0.047°  0.311£0.237"  0.3054+0.243°  0.414£0.378°
Cisroe 71.1564£0.746" 75140131 75.2784-0.462° 75.239+£1.318° 73.70040.837% 75.3540.007°° 76.011+0.114"¢ 76.5840.537" 72.27940.321*"
Cigine 160540343  1.716+0.216"  1.889+0.021°  1.57440.325"  0213+0.236"  1.5374£0.098"  1.639+0.300"  1.356+0.039" 1.737+0.341°
Cor 5 0.4440.0010"  0.32940.021°  0.318£0.001°°  0.27740.003*  0.52240.087°  0.287+£0.044°° 0.28740.035°  0.361+0.011°  0.339+£0.02%
Corins 0.017£0.000  0.0000.000"  0.346+£0.002°  0.03£0.001"*  0.0000.000°  0.000+0.000°  0.03£0.002"*  0.0120.001"  0.000=0.000°
Cosins 045140493 0.11240.034"  0.0000.000°  0.043£0.028"  0.4434+0.044"  0.083+0.007°  0.048+0.031"  0.0000.000°  0.1760.005
MUFA 75.32740.222" 78.653+0.834*" 79.376-0.409° 78.611+1.975*" 76.858+0.625% 79.733£0.181°* 79.517+0.772"% 79.825 + 1.645"* 75.848+0.189*"
Crsaoee 10.163+0.526" 835240345 7.8634£0.04*"  6.9524+0.03%"  8.9994+0.258"  7.424+0.162 73311402 6.541+£0.012" 10.618+0.411°
Cigans 0.462+0.069™  0.47640.082  0.55240.016°  0.389+0.065" 0.5100.023" 0.5314+0.005" 0.428+0.025"° 0.435+0.08" 0.47240.078"™
CLA 0.05+£0.0010°  0.267£0.014°  0.4464+0.504"  0.1440.023°  0.16+0.057°  0.1£0.000°  0.074£0.013"  0.000£0.000"  0.10640.006"
Cooins 0.000£0.000°  0.000£0.000"  0.00040.000°  0.017£0.004"  0.3344+0.432"  0.01340.002°  0.019£0.001"  0.000£0.000°  0.000+0.000°
Cos 3 0.038+£0.004"  0.02940.011°°  0.000£0.000"  0.02240.002°  0.00040.000"  0.000£0.000"  0.00040.000"  0.02940.008*  0.049+0.003"
Covans 0.02240.001"  0.000£0.000"  0.00040.000°  0.05£0.002°  0.000£0.000"  0.0000.000°  0.000£0.000"  0.000£0.000°  0.000=0.000°
Corsns 0.2654£0.04™  0.174£0.072""  0.1140.000°  0.325£0.162°  0.115£0.007"  0.243£0.008"  0.23940.004  0.15+0.004  0.225+0.013"
Crrgns 0.008£0.003"  0.35340.002°  0.562+0.003*  0.112+£0.012  0.02840.003"" 0.04940.004°  0.104%0.002"  0.05740.010°  0.000%0.000"
PUFA 10.997+£0.434"  9.52340.126®  9.53340.484*"  8.00640.158"  9.68840.607" 835740.153% 8.195+1368  7.21240.09®  11.4740.348"
TFA 0.566+0.414"  0.488+0.285"  0.62140.008" 0.365+0.107" 0.468+0.273" 0.726+0.101°  042+023" 04744026  0.476+0.29°

T TR FEZR AN F XA R R R IR TR A E R (P<0.05)
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Fig.1  a-Tocopherol contents of wild camellia seed samples

HE T, AN Ma-EFHESEE
0.031~0.149 mg/gx A, £0.35 glh NI A A7,
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Fig.2  Squalene contents of wild camellia seed samples
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e (0328g/g) , mTHELA (0262 g/g) + )Ll
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0.8 gbh B KA B R A B T R 8 0.35 g AR
R 50.35~0.8 gl 24 -

33 #

3.1 A[RIHI X RIAS [) BRI o 8 B A Y ORI 2

AT TG B I A K MR AE29.9% ~46.11% 2
o MHLIX M A, DU JE L (43.74%) « DY)
HRITHE (43.48%) . WIdLE B (42.18%) . J i
JLih (42.24%)  J7 P eE L (41.29%) i 256
TR, TR E SRR R X LA HL X 38 0 T AR
TR KA, SEIREE, WK, EREKEAN
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VKA R B, SRR 5k & ki,
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