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Table 1 Dynamic changes of fatty acid composition in the seeds of XY and FN at
different developmental stages ng'g
Y4y XY FN
Compositions T1 T I TI 2 T3
C10:0 1.04+0.09 b 1.7540.13 ab 2.43+0.69 a 1.04+0.07 b 1.72+0.20 ab 2.2440.20 a
C12:0 1.11+0.27 a 2.06+0.78 a 5.62+0.32 a 0.34+0.40 a 1.34+0.17 a 2.09+1.25a
C13:0 0.08+0.05 b 0.30+0.08 ab 0.35+0.188 a 0.08+0.02 b 0.31+0.10 ab 0.48+0.10 a
C14:0 20.70+2.32 ¢ 40.23+£2.638 a 53.98+18.17 a 17.66+1.34 ¢ 40.85+7.66 a 58.91+7.54 a
Cl14:1 136.34+14.20 a 145.86+15.94 a 122.48+14.74 a 121.50£9.22 a 121.08+9.35 a 117.06£7.36 a
C15:0 6.20£1.43 ¢ 19.42+1.16 b 28.45+£10.91 ab 6.84+0.91 ¢ 24.40+£5.20 b 37.00+£5.97 a
Cl15:1 16.90+2.09 a 14.37+2.21 ab 8.59+0.85 ¢ 14.65+0.78 ab 12.06+4.19 abc 10.52+1.83 be
C16:0 1219.70+135.84b 2337.41£132.23a  2873.024915.18 a 1 141.08+69.79b 2 482.63+282.95a 3 165.25+346.54 a
Clé6:1 38.04+6.73 ¢ 70.55+12.28 be 112.18+36.82 ab 28.40+4.84 ¢ 86.75+22.13 ab 126.20+£25.12 a
C17:0 7.89+1.39b 16.93+1.34 a 19.21+6.58 a 9.02+0.85 b 15.92+1.62 a 21.51+2.86 a
C17:1 66.01+£7.57 a 51.99+6.67 ab 47.64+2.13 ab 56.48+12.46 ab 44.60+£3.13 b 51.85+7.10 ab
C18:0 695.59+62.14 ¢ 1 330.90+97.82 ab 1656.18+553.21 a 634.31£23.71 ¢ 1035.51+73.38 be 1280.61+£137.68 ab
C18:1 78.99+20.21d 1 824.10+207.78 ¢ 3447.79+1 190.81 a 101.66+20.47d 2 197.36+133.31 bc 3 029.64+464.58 ab
C18:2 311.23£62.81d 4 231.524246.51 ¢ 6 879.55+2 327.19 ab 265.09+48.17d  5028.36+863.33 bc 7 443.04+£795.32 a
C18:3N3 298.54+76.45 ¢ 4980.34+261.85ab 7 463.53+2 636.16 a 223.36+46.56 ¢ 4307.424+690.29 b 6 526.07+969.49 ab
C20:0 19.50+3.83 ¢ 102.61+13.30 b 200.82+74.68 a 16.14+2.06 ¢ 94.96+7.90 b 139.33+£19.39b
C20:1 7.42+1.60 ¢ 50.74+4.18 b 90.17+£30.25 a 5.87+0.58 ¢ 53.50+4.71 b 83.41+16.89 a
C20:2 0.93+£0.22 ¢ 8.69+0.52 b 14.62+5.51 ab 0.81+0.13 ¢ 9.72+3.29 b 16.89+3.08 a
C21:0 3.85+0.72 b 8.44+0.77 ab 11.93+3.97 a 3.76+0.51 b 8.15+1.48 ab 11.94+2.08 a
C20:3N3 1.90+0.21 be 3.024+0.23 ab 3.86+0.93 a 1.53+0.28 ¢ 2.51£0.55 be 3.94+0.72 a
C20:5N3 Oa 0.1540.08 a 1.04+0.79 a Oa 0.33+0.03 a 0.87+0.61 a
C22:0 12.20+1.62 ¢ 36.59+4.23 b 57.26+20.45 ab 14.29+2.13 ¢ 44.80+9.54 b 68.61£10.83 a
C22:1N9 24.60+3.00 ab 29.29+6.16 a 26.30+5.35 ab 16.34+0.58 b 21.45+3.73 ab 20.85+4.84 ab
C23:0 2.00+0.44 ¢ 10.73+1.28 b 18.25+7.01 a 2.414+0.44 ¢ 9.76+2.18 b 15.84+3.27 ab
C24:0 4.74+0.60 ¢ 17.42+2.00 b 29.66+10.75 a 5.3540.46 ¢ 18.09+3.08 b 26.69+4.54 ab
C24:1 4.054£3.29 a 11.48+0.91 a 6.68+3.95 a 4.38+3.87 a 3.94+3.01 a 4.47+1.55a
C22:6N3 2.62+0.11 ¢ 3.43+£0.05a 3.25+0.25 ab 2.554+0.08 ¢ 3.07+0.09 b 3.26+0.18.00 ab

i [FATA R F BHUR B E Z 57 (P< 0.05).
Note: Different letters in the same line represent significant differences(P< 0.05)
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Analysis of a-Linolenic Acid Content and Related Genes in
Seeds of Sea Buckthorn Cultivars

ZHANG Tong', LYU Zhong-rui', WEI Ji-hua', ZHANG Guo-yun', LUO Hong-mei’, HE Cai-yun'

(1. Key Laboratory of Tree Breeding and Cultivation, National Forestry and Grassland Administration, Research Institute of Forestry,
Chinese academy of forestry, Beijing 100091, China; 2. Experimental Center of Desert Forestry,
Chinese Academy of Forestry, Dengkou 015200, Inner Mongolia, China)

Abstract: [Objective] To study the differences of gene regulation in seeds of two sea buckthorn (Hippophae rham-
noides) cultivars with different a-linolenic acid content and to find the method of further increase the content of a-li-
nolenic acid in H. rhamnoides seed. [Method] The difference in a-linolenic acid content and the expressed genes in
the seeds of two H. rhamnoides cultivars were analyzed and determined by gas chromatography-mass spectrometry
and transcriptomics. [Result] The proportion of a-linolenic acid in H. rhamnoides 'Mongolia' (XY) and H. rham-
noides ‘Sinensis’ (FN) seeds was different. The fatty acid with the highest content of XY was a-linolenic acid, fol-
lowed by linoleic acid. The content of a-linolenic acid in FN was lower than that of linoleic acid. In semi-mature
stage (T2), the expression levels of gene FAD2 and gene FAD3 in XY were 3.83 times and 13.63 times that in FN re-
spectively. The expression of gene FAD7 in XY was 2.09 times and 1.72 times that in FN in immature stage (T1) and
T2respectively. It was consistent with the trend of linoleic acid and a-linolenic acid content. On the contrary, the ex-
pressions of gene LOX3./ and gene LOX3.2 in FN were 8.02 times and 7.12 times that of XY in T2 respectively.
[Conclusion] The high accumulation of a-linolenic acid in H. rhamnoides seeds is due to the synergistic effect of
multiple genes. High expression of gene FAD2, FAD3, FAD7 and low expression of gene LOX3.1, LOX3.2 contrib-
ute to the accumulation of a-linolenic acid.

Keywords: Hippophae rhamnoides; a-linolenic acid; cultivars; coordinated regulation of multi genes
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