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Analysis of Volatile Components and Critical Nutritional Components
of Sea Buckthorn Leaves and Alcohol-extracted Freeze-dried Powder
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Abstract: To explore the differences in volatile substances and critical nutrients between sea buckthorn leaves and freeze-
dried powder obtained by vacuum freeze-drying. The volatile components, amino acids, and soluble sugars of sea buckthorn
leaves and their freeze-dried powder were systematically characterized by headspace solid-phase microextraction combined
with gas chromatography-mass spectrometry. Results showed that 64 volatile compounds were detected in sea-buckthorn
leaves, and 60 volatile compounds were identified in freeze-dried powder, including 26 newly generated substances after
processing. The odor activity values (OAV) analysis and aroma profile showed that sea buckthorn leaves had higher green,
fruity, and sweet intensity. In contrast, freeze-dried powder showed higher floral, green, and fat aroma properties. In
addition, there were 13 amino acids and 3 sugars with high content in sea buckthorn leaves and freeze-dried powder. In
particular, leucine and alanine significantly correlated with most volatile compounds, such as 2-methylbutanal and furfural.
The results provide a reference for subsequent research on the flavor characteristics of sea buckthorn leaf instant powder
and its development and promotion.
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Table 1 Identification of volatile compounds in freeze-dried instant powder of sea buckthorn leaves and sea buckthorn leaves
. E i (mg/kg) 2 Fpk
e el RIY/RI? ZFR ki -
wae ok KT
22 24
1 MS 743 23-T HORTT | AR - 1.25+0.04 ok
2 RI. MS 763/769 2- - 1-BE HEF 1.13+0.05 - bk
3 RI. MS 868/860 IR FRBR RBTBR, BITR . RE . EF 1.07+0.06 - Hokok
4 RI. MS 969/969 1-2E -3 FARBR R LIR, AR BULE . WIF 1.33+0.05 1.30+0.05 Hokok
5 MS 969 2-FHBEFR O - - 1.05+0.02 *E*
6 RI. MS 1031/1036 I KRAT it 2.92+0.17 2.1340.14 bk
7 RI, MS 1039/1035 3,5-3F Z0-2- B - - 0.93+0.06 Hork
8 MS 1051 PR SA e - 2.09+0.11 - ook
9 RI. MS 1030/1059 eIy T SN 4.68+0.23 - ook
10 RI. MS 1068/1065 1B BT, BORT . Btk B R 1.05£0.05 2.05+0.15 ook
11 MS 1064 Ty HOLAY 827 R - 1.39:£0.04 Hork
12 RI. MS 1079/1078 H s - 1.24+0.05 - ok
13 RI. MS 1095/1088  2,6- 1 JE-1,7-2¢ —Jis-3-B5 - 1.110.06 - ok
14 RI. MS 1093/1083 Ty HBAREA EFK 1.40+0.06 1.14+0.01 ook
15 RI, MS 1116/1123 R B | ek, Je ok 1.34+0.02 2.310.17 ook
16 MS 1138 Fym 1.33+0.01 - ok
17 MS 1143 oA BTHHS 1.07+0.03 1.340.04 ok
18 MS 1150 EIEE SN - 1.51+0.7 ok
19 RI. MS 1162/1159 RAZERE B BT BOLHE - 1.02+0.4 ok
20 MS 1164 =02 A AR RS P N NN T S 1.29+0.04 - ok
21 MS 1164 AT IR, BT R - 1.29£0.05 ok
22 RI. MS 1165/1161 A-FA T - 1.010.04 - ok
23 MS 1255 AT (ML) WE 0.95+0.03 - bk
24 RI. MS 1478/1477 e NeWivk . 167 . Bk - 1.84+0.06 bk
Sk 19Ff -
25 RI. MS 652/643 2-F-TRE - - 0.54+0.01 *Ek
26 RI. MS 750/745 2- T - 0.99+0.05 - Hokk
27 RI. MS 801/806 IECEE NRITWR . H AR, KRR 1.83+0.08 2.22+0.17 bk
28 RI. MS 824/814 2-CL T WIRTE, HHRIR 6.37+0.29 4.70+0.23
29 RI. MS 830/831 e FuY U - 0.33+0.01 Hokok
30 RI. MS 903/905 T B - 0.53+0.01 - bk
31 RI. MS 966/962 R AR AR ik 1.92+0.06 0.74+0.03 Hokok
32 RI. MS 992/991 2,4-BE IR IR SR MRk 2.5340.11 3.1240.19 Hokok
33 MS 990 1-FRE-2- B - - 1.2240.07 Hokok
34 RI. MS 1006/1005 B NRITWR MG | SR 1.38+0.04 0.94+0.03 ook
35 RI. MS 1079/1081 WL HE . WEFRE. B ACRE 2.05+0.10 4.25+0.26 ook
36 RI. MS 1104/1104 T IR, BEF 7. BOLR 13.6040.76  19.76+1.01 o
37 RI. MS 1116/1112 2- T #NF . B MR 0.84+0.03 2.69+0.13 ook
38 RI. MS 1126/1120 2,6-T- Ik WNE, EP 2 0.78+0.04 4.88+0.27 ook
39 RI, MS 1134/1126 MR - 0.79+0.03 0.62+0.02 **
40 RI. MS 1197/1186 LT ACEE AEAT | Wit TR 1.58+0.08 1.43+0.08 NS
41 RI. MS 1207/1204 L B . WS FEF . NG . BRIV 2.37+0.14 5.86+0.30 ok
9 RI. MS 1220/1214 IR RO | ARA A 0.670.02 0.65+0.01 NS
43 RI, MS 1412/1402 H kLR E PN 51131 N Nk - 2.68+0.17 ook
(GBS 17F
44 RI. MS 883/888 3-FA A2 i - 0.51+0.03 0.24+0.01 ok
45 MS 952 4-HIEEIR LR - 0.38+0.02 0.20+0.01 ok
46 MS 963 1-(3-MF LIRS ) Z TR - 0.61+0.03 - *kk
47 968/943 1-3F75-3-1i BERER - 0.27+0.01 ok
48 MS 983 3,4-Z IR T -3-05-1,2- i - - 0.99:£0.04 ok
49 RI. MS 985/988 6-F 3k-5- P -2 o, NHEE . BRIIR . 4T & 1.13+0.05 1.06+0.06 NS
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k1
] i (mg/kg) 2 B
e TR RIYRI® AR AL -
W it S
50 RI. MS 1062/1056 g A H ROARR MR B - 0.41+0.02 ook
51 RI. MS 1059/1052 s - - 0.78+0.03 ook
52 MS 1068 3,5- T f-2- T - 0.44+0.02 - *Ek
53 RI, MS 1076/1071 3,5-3F ZH-2-T - 1.58+0.06 0.79+0.04 *kk
54 RI. MS 1141/1134 2- 2K Hifr Ay 1.28+0.07 - ok
55 RI, MS 1234/1225  3-Z.5&-4-FF JLniEig -2,5- i - 0.87+0.04 - ok
56 RI. MS 1243/1237 PRE 2 - 0.290.01 - ok
57 RI. MS 1453/1442 A PR A B A2 0.66+0.04 1.97+0.12 ok
58 RI. MS 1460/1454 5,6- P -B- 5% 24 - 0.53+0.03 - ok
59 RI, MS 1470/1467 E Y] R, EY2H/ WH 0.73+0.05 0.8120.05 NS
60 RI, MS 1846/1840 HETR - 0.34+0.02 0.62+0.03 o
[(iES o
61 MS 848 AR - - 1.84+0.09 bk
62 RI. MS 927/921 HRRC IR SERR 22Tk HHOR 2.16+0.14 - ok
63 MS 992 3-CRIR LTk HE.KRE 1.60+0.07 - bk
64 RI. MS 999/994 ORI WEF FEFWE 3.29+0.18 - bk
65 RI. MS 1169/1160 HER TR WHAE . A TRk, /E 2.45+0.17 - bk
66 RI. MS 1234/1227 KA T ik Eﬁﬁg:j; A, 0.95+0.05 - :::
67 RI. MS 1381/1381 B LR W R 1.33+0.08 - bk
68 RI. MS 1495/1489 AR R ARFEFF, THIR 3.91+0.23 14.25+0.79 NS
69 RI. MS 1961/1963 AP ZHI2-1- T Bi-2-5 T Hs - - 1.14+0.06 *EH
[i7&S 3%
70 MS 964 5-CUA TR - 1.00+0.04 - *kH
71 RI. MS 977/974 EC R NRIDTOR | SEBuk 1.83+0.09 1.98+0.08 NS
72 RI. MS 1278/1272 REHETR NRIDTER . HE 1.24+0.07 - Hokok
73 RI. MS 1020/1013 X PP 24 Y - 0.97+0.05 - *EH
e 15Fh
74 MS 850 12- IR IR P - - 2.24+0.12 ook
75 RI. MS 861/863 1-ZEARCH - 1.41+0.06 - ook
76 RI. MS 985/986 3,5.5-=HH-2-C - - 1.16+0.07 *Ex
77 MS 1018 D-FriEh - 2.16+0.16 1.18+0.04 Hork
78 MS 1214 E+ Tk - - 1.46£0.05 *kk
79 RI, MS 1325/1315 4,6- I+l - 1.39+0.08 - ok
80 MS 1326 2,3-HISE A=k - - 2.34+0.11 ok
81 RI, MS 1332/1320 EHEWHE - 1.35+0.06 3.49+0.18 ok
82 MS 1377 PRI e - - 1.26+0.05 ok
83 MS 1431 1E+- e - 3.42+0.19 11.37+0.76 ok
84 RI. MS 1454/1458 S-HEA-puke - 0.98+0.05 1.29+0.04 *x
85 MS 1611 (1-P B A T e - 0.99+0.03 - ik
86 MS 1612 RIVAYS: - 1.2740.07 2.67+0.14 ok
87 RI, MS 1738/1746 8-FHE ke - - 0.93+0.06 *E*
88 RI, MS 1760/1765 IET—be iR O b - - 0.97+0.05 *E*
HoAh 3
89 RI. MS 1005/1004 2- IR Bk g HIBR, BOMIR - 1.66+0.06 ok
90 RI. MS 1025/1032 PORIIRE Nk, HGE 1.57+0.03 - bk
91 RI. MS 1273/1268 ARUCT 3R - - 1.06+0.02 bk
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analysis based on amino acid and soluble sugar content (C)
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