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Abstract: [Objective] This study aims to investigate the changes in free amino acid content during post-
ripening process of different Torreya grandis ‘Merrilii’ cultivars and the differences among cultivars, providing
a scientific reference for quality assessment and germplasm innovation of 7. grandis ¢ Merrilii’ cultivars.
[Method] The automatic amino acid analyzer was used to measure the free amino acid content in the seeds of
‘Xi Fei’ and ‘Xiangya Fei’ during post-ripening process. Combined with principal component analysis (PCA),
the specific differences in total free amino acids, essential amino acids and flavor amino acids between the two
cultivars during post-ripening process were systematically revealed. [Result] Fifteen common free amino
acids were detected in both ‘Xi Fei’ and ‘Xiangya Fei’ seeds throughout the ripening process. Specifically, the
total free amino acid content ranged from 673.11 to 1 102.36 pg+g ' in *Xi Fei’ and from 881.77 to 1 068.93
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ngeg' in ¢ Xiangya Fei’ . Notably, the contents of both essential and non-essential amino acids were
significantly higher in ‘Xi Fei’ seeds compared to ‘Xiangya Fei’. PCA further highlighted the differences in
major flavor amino acids between the two cultivars, with ‘Xi Fei’ exhibiting prominent aromatic amino acids,
contributing to its aromatic character, while ‘Xiangya Fei’ showed significant umami amino acids, enhancing its
delicious taste. [Conclusion] Considerable variations exist in the amino acid content and composition among
different T. grandis ‘Merrilii’ cultivars. The ripening process not only increases the amino acid content and
nutritional value of the seeds but also enhances the flavor characteristics of both cultivars, making them more
distinctive in their own right. [Ch, 7 fig. 2 tab. 34 ref.]
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FHIERO, 75 7 R S R A7 R 2 R 58 2 K. ZHANG U B R W] . AR R & 17 Ml &
Bemg, Horp, SEREERR G i, T HRARAYEE A KR, BRI IR SRR I L, UM Y R
VA KA Amygdalus pedunculatus H, ¥if 25 R IE IR I & - B, 18 21.74~32.35 mg- g ', Hb
R IR 5 S AR LB 24.869%0~28.22%, LIBEREILN T, IHREIEMR K 2, BB Juglans
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Figure 1 17 amino acid mixed standards (A), amino acid chromatograms of ‘Xi Fei’ (B) and ‘Xiangya Fei’ (C) on day 0 during post-ripening process
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Table 1 Non-essential amino acid content of ‘Xi Fei’ and ‘Xiangya Fei’ seeds during post-ripening process
A bR IR 5 (g g )
it v 1
REEM L2 R JIEAA Ham AR 2N VRIET R Hit
0 4090+1.15¢ 46.37+2.56b  72.80£5.89de  44.01+791a  9.43+0.65b 29.90+1.43cd 52.87+2.78f  156.33+8.06d  433.67+23.61 f
5 42.77£8.77¢c 38.90£0.80cd  89.63+2.79bc  23.82+3.82bc 30.20+6.22a 28.87+2.21d 114.67+4.99d  320.00+24.91a 665.03+36.97 cd
“YRAE 10 42.7748.77¢ 41.60£0.36 bed 84.8348.86 cde 14.03+4.24c  32.73£5.89 a 35.13+0.69 bc 139.67+8.99 abc 331.67+21.70a 731.30+28.72 abc
15 7897+3.76b 4037+2.74cd  7247+542de  1523£0.97c  32.07+£5.53a 34.93+3.46bc 149.33+18.57a  358.67+33.81a 766.80+76.40 ab
20 79.27x631b 36.57+1.03d  81.20+2.97cde 37.17+9.61ab 33.47+4.18 a 30.80+0.59 cd 146.00£8.64ab  353.67+14.50a 798.13£19.70 a
0 106.23+832a 51.53+1.67a  71.97£5.15e¢  40.77+834a 12.63x124b 40.53+1.10a  72.30+546ef 166.67+5.79d  562.63£13.31 ¢
5 83.83+425b 38.87£1.95cd  87.70+13.71 bed 42.77£7.89a  26.40£0.45a 34.60£2.32bc  79.27+5.78 ¢  225.33£3.86c¢  618.77+39.21 de
QI 10 10237+4.88a 42.53£146bc  92.63+5.24bc 36374733 ab  29.43+1.00a 3327+1.09cd 104.57£7.73d  263.67£9.74 be  704.83+27.31 be
15 121.6742.05a 38.174545cd 100.20+2.29b  42.47+7.98a  26.33+4.22a 39.03+4.71 ab 117.6747.32cd  270.33+16.74b  755.86+21.37 abc
20 1210011432 36.80+2.55¢cd 119.33+6.13a  22.40+12.01 be 34.30+£6.64 a 30.10+0.08 cd 124.67+19.62 bed 255.67+30.71 be 744.27+75.48 abe
B BT bR . ARANSFRAR AIHE MG TElE — YUK R R AR ]2 5 2 (P<0.05).
®2 EREBIESD CEE R OCRIE MXLTIERFESHHEN
Table 2 Essential amino acid content of ‘Xi Fei’ and ‘Xiangya Fei’ seeds during post-ripening process
ST RHERR AU (ng- g )
L7 N LA
S AR FEMm FEER SR ANARR W SIS
0 2337+134b 28.63x2.43c¢ 10.07l.11cd 24.13£0.17d  37.970.87cd  57.80+2.38d 38.53£3.82b  220.50+14.06 ¢
5 35.63£2.47a 44.23+4.76ab 10.23£0.45cd 31.70+2.49 abc 44.57+5.82 abed 89.60+6.73 a 62.33+2.36a  318.30+27.81 ab
YiHE’ 10 38.83+2.25a 48.60+2.29a 11.97+0.88bc 34.73+2.41ab  48.87+5.57ab  89.53+1.30a 72.23+2.15a 344.77£19.50 a
15 3743£3.60a 47.43+492a  9.63+0.74cd 34.60+3.60 ab  41.73£6.21 abed 82.07+7.93ab  67.43x7.71a  320.33+40.59 ab
20 3447+2.13a 44.73+472a  8.20£0.00de 29.03£1.80c  36.67+2.32d 73.00£2.44bc  63.07+531a 289.17+18.78 b
0 33.93£0.85a 37.13+1.90b  16.00£0.67a 29.97+0.54bc  48.67+2.38abc  87.93£5.41a 65.50+2.09a 319.13+8.33 ab
5 34.40£1.24a 41.60+1.55ab 11.37£2.38 bc 32.30+2.34 abc 45.63+2.00 abcd 77.33+10.14 abc 59.87+10.17a 302.50+35.60 ab
G 10 37.1741.23a 47.63+1.28a 12.70+1.39b  36.30£2.48a  51.63+3.4la 80.73£3.80ab  67.57£7.62a  333.73+24.24 ab
15 3830+1.44a 48.00+1.14a 10.30+0.49cd 35.80+0.41a  43.07£8.13abcd 71.00+£2.62bc  66.60+2.87a  313.07£16.31 ab
20 34.20+3.47a 4343+3.52ab  7.030.40e 32.67+3.18abc 38.50+3.24bcd  65.10+7.86cd  65.17+7.85a  286.10+33.01b
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seeds during post-ripening process

1250 B
a0 1000
on
< 2L =
F 750 a | K
R é Ay fHR
i ~ 1r R .
= & & o
= ~ A TR
& 500 5 o
G = ° = sk
B S S
£ 250 —-1r s "
by °v ® & o HAbTE
-2k
oLl . . . .
0 5 10 15 20 -3 2 -1 0 1 2 3
i 1) /d PC1 (50.0%)
m 4lI-FH R O ZH-fis gk O 4ll-7 bk -0d o4l-5d a4i-10d v4i-15d <40-20d
o R-Hk D R-Ek g Rk 2 4.0d e%-5d A%-10d v4-15d ¢£-20d

BH-J AR o gi-HAhek

O%-758Ek  8R-HAk
BAEN PG £ a2, RN I . BRoR RN o EFHE U MR ORE IR AN SR . AR [E N R
FER IR AN G A M 7E (5] — 0 AN [) i A TR ) 22 5% 2 3% (P<<0.05)
A3 EidEy @it = ZTH HEZRIFLABRRESHK(A) 5 EZRD5H (B)

Figure 3 Flavor amino acid content (A) and PCA of flavor amino acids (B) in ‘Xi Fei’ and ‘Xiangya Fei’ seeds during post-ripening process
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Figure 4 Sweet amino acid content (A) and PCA of sweet amino acids (B) in ‘Xi Fei” and ‘Xiangya Fei’ seeds during post-ripening process
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Figure 5 Aromatic amino acid content (A) and PCA of aromatic amino acids (B) in ‘Xi Fei’ and ‘Xiangya Fei’ seeds during post-ripening process
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Figure 6 Umami amino acid content (A) and PCA of umami amino acid (B) in ‘Xi Fei’ and ‘Xiangya Fei’ seeds during post-ripening process
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Figure 7 Bitter amino acid content (A) and PCA of bitter amino acids (B) in Xi Fei” and ‘Xiangya Fei’ seeds during post-ripening process
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