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Analysis of Volatile Metabolite Differences in Different Chives (Allium
schoenoprasum L.) Cultivars from Luxi Using HS-SPME-GC-MS

XIAO Lei, SHENG Qing, DONG Ruijie, TIAN Wenhuai, PENG Liangqi, WANG Yue,
HU Ziyan, DING Yumei"

(College of Food Science and Technology, Yunnan Agricultural University, Kunming 650201, China)

Abstract: This study employed headspace solid-phase microextraction coupled with gas chromatography-mass
spectrometry (HS-SPME-GC-MS) to analyze the volatile flavor profiles of four chive cultivars (‘"White Chive"Black
Chive"Local Red Chive' and 'Tiegan Red Chive') from the Luxi region of Yunnan. A total of 797 volatile compounds across
15 classes were identified. Esters (140), terpenoids (123), and alcohols (97) were the most abundant in variety, while sulfur-
containing compounds (128.51 mg/kg), ketones (107.27 mg/kg), and terpenoids (106.39 mg/kg) were the highest in content,
and 166 differential aroma compounds were selected using the cutoff of variable importance in projection (VIP)>1 with a P
value<0.05. Dipropyl disulfide was identified as key odorants contributing to grassy, onion, and sulfur notes. Orthogonal
partial least squares-discriminant analysis (OPLS-DA) of compounds with OAV>10 revealed 22 significant aroma
compounds (VIP>1, P<0.05), among them, citronellal and (S)-3,7-dimethyl-6-octenal exhibited the highest VIP values
(2.62) and were identified as critical aroma differential compounds. Further analysis characterized the primary aroma
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attributes as grassy, sulfurous, coffee, and minty. "White Chive' and 'Black Chive' exhibited prominent grassy notes,

whereas 'Local Red Chive' and 'Tiegan Red Chive' displayed stronger sulfurous, coffee, minty, vegetal, nutty, and leafy

aromas, with 'Tiegan Red Chive' having the most distinct nutty character. This study has not only provided a scientific basis

for flavor quality evaluation, but also has laid a foundation for the diversified flavor selection and deep processing of Luxi

chives.

Key words: Allium schoenoprasum L.; volatile substances; odor activity value; headspace solid-phase microextraction-gas

chromatography-mass spectrometry (HS-SPME-GC-MS)

WTAFESK, MEE R T FL S A A, SRS
VABRIIRE M ER 2z 2z e, ZUS (Allium L.)
YR T G F(Liliaceae ) , Z24F A= i 2L ¥ ASAE 1Y),
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Jo, AL FE FP RPN 3 ARk . TP RN IR ik . 3t
PR RE AL R R s P Rk B 3R ek, 35 s ek A A
WR. VEAE . B N EANFEO R, ST AT A O e
=, S5 0.507. 0.073., 0.053 Fil 0.053 mg/kg,
TR T RATLT 20 T R R 2 75 1 ) o kit
2210 MRAEALEY  3-mkmm H R AR R AU A
e 2-HETREFERBA TS ERER. N
0.136 mg/kg. 2-¥2FL-2-WHFLNER . HAT BRI FNR
M) . LR L FRAE AL 20 vh & e o
2211 HAMEEY) EAEFRPITREIE B SR
AW A AR S . Horh, 1-I e e 2
it . 1-AEIESE . 430 FE - 5- LR FE AR
LT A St . O IEgEEE . 1-(3-H3ET
H)-2,3,5,6-D0 A HEEHE | 1,1-30(2-FF BEPY L) JE4E: 5 Fib
YRR A AL 280 v o it e, FLr e R ok
I TTHRA TR T, (2,2- H AL 238 2R STk
FIET o
23 4 PNEMAEBRBEXRIREE

OAV KT 1 Wib& WA X R XU BAT
STk, HEE AR STk P, 4 Al
MFAILTELE D 147 1 OAV>1 BIIER LG, H
1 OAV>10 W& X473, ‘H 2 581, SBA
54 4, ARHBELT 264 A, “BRATLI280°67 1, X LE3E K
PEAL A AT BEXTAS[R] S R 4N 3 24 B B AU AT T
TE . N 1 i, 4 DA AIEZH OAV>10
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Table 1 Aroma descriptions of important volatile compounds of four cultivars of chives and corresponding OAV

F it Tk M (mghe) —— ﬁ OA;’K TR
e (24F0)
1 (E,Z)-2,6-T )ittt #NF, B 1x107° 10295.36  8906.17 11397.41 11532.66
2 2,4-T- It AR, & AT, R 5%107° 3339.52  3811.19  2296.14  2747.43
3 (Z,2)-3,6-F )it AR, B, BN 5%107° 214772 1762.81  1991.65  2167.25
4 8- Tl JHEEBR, SRHER 2x107 1791.13 171895  1584.45  1682.38
5 (B)-6-T M TR 2.2x107° 1911 146321  742.63  1564.65
6 (B)-2-CL M HET, AR 3.1x107° 1159.56 93643  1159.65 1128.16
7 (E,E)-2,4-T- Jfiis TRRE, ﬁﬁ%%ﬁ%’i’ f;? zgifﬁ% M L 1.6x10™* 1043.6 1191 717.54 858.57
8 (Z)-4-Bims B, IR, &R, FLAE, PR, Uhih A 2.5%x10°° 717.82  584.81  1019.54  913.65
9 2SI AR, &R, AR 2x107* 30041 29353 309.42 25476
10 (Z)-6-F s i % a"‘%ﬁ%ﬁﬁ%ﬁ ﬁ;m%;? ;E}r? BT, 1.4x107* 300.3 229.93 116.7 245.87
11 e A, WA, WS, A8 A, M &, T 1x107* 137.96 190.11 32849 21235
12 (E,E)-2,6-T )it TR, A A, R, N, EURE 5x107* 205.91 17812 227.95  230.65
13 2-CUM A, A R T g@g*ﬁ" PREFTTA | 7002 21145 17076 21146  205.72
14 CE AT, B HAT, H A, A, iR 5%x107° 74.7 65.38 333.18  308.84
15 4-FP A R i B, By BUER, & 25 7, 67, ISR, Kl 2x107 152.16 154.72 152.64 139.51
16 (E,E)-2,4-%% —JsTik WAk, WA, ek, B 7x10°° 120.06 106.22 116.5 142.11
17 (E,Z)-2,4-%8 It YRR, MRUR, RS, B 5, 7x107° 120.06 106.22 116.5 142.11
18 T AT, MR AT, 18 A 1x107 87.79 83.21 80.26 75.36
19 (B)-2-T-Hsit TR, H R, N, AR, MG E 8x107° 73.87 57.2 86.6 80.66
20 2-T Il AR, &R, B, ¥R, #URE 1x107* 59.1 45.76 69.28 64.53
21 3-H-2- T It SR, RISOR, %@%fb’ BRI WA B 50 16.11 15.79 30.08 30.07
2 (E)-2- 345 TR, B, TS ;g ﬂa—% i AR R 5 00 20.03 19.57  20.63 16.98
23 3- Mg T HAL TR 2.5x107° 19.51 18.29 12.6 15.67
24 (Z)-3-C A R, WIRR, F A, 0, B, PR 4x107 0.25 0.26 9.4 10.84
B (10FH)
25 HHBREE RIUVR, AR ﬁj@%ﬂ% %’;ﬁ* KR, AR W 50 6779.06  6906.16  8932.06  9979.99
26 5- -2k i Y i RO S [ 5%x107° 105.74 116.23 134.64 125.18
27 RANE-2,6- T —0-1-1 HEE, WA, Wik, 5% 28, 14 1x107 72.4 58.88 104.89 111.13
28 2- TR, WA, TR, TR, MR, TR 8.6x107 7.21 - 120.56 7.25
29 (Z)-5-347-1-I LR E”mi’fg}ﬁfgﬁ}é@giﬁ BT EY 00 50.97 41.13 10.58 18.12
30 3-HR R P PVl 4.501x107 20.38 17.95 15.94 36.12
31 2,2-T 3R 3 TeABkR 4.1x10 - - - 42.87
32 127 475-3-1% TR, R, H R, B, KR, G 1x107 14.29 15.04 11.16 16.79
33 6- 1 — PVl 8.6x107 2.87 0.72 42.94 3.47
34 [R-(R*,R*)]-2,3- T B¢ T 9.51x10> 3.08 22 11.79 10.91
i (8Fh)
35 BER% 2T B, AT, #it, By, WRA, KR, s 7x10°  446880.62 506957.58 244234.27 438643.66
36 (B)-p-28% 221 TR, W R, AT, R, SRR 2x107* 15640.82 1774352 85482  15352.53
37 2,6,6- MR- 1- R f-1- P ’%@%ﬂ(%;{: ﬁ%@ﬁf?ﬁ%ﬁg%&%@ it 3%107 112.67  129.85 65.1 90.32
38 KARFEFNHHD KT, = 1.2x107° 5227 58.21 39.95 52.81
39 Tt BT, 67, 3, BOAT, W57, Aid 6.6x107 19.28 20.23 14.83 25.65
40 (S)-3,7-—H H-6-F- Il TR 3x1072 6.09 19.68 14.11 37.6
41 TP Ty, THRRR, AL, 50, W6, BER T, e & 6x1072 3.05 9.84 7.05 18.8
) (-)-Z I ERELLEA gﬁ%;ﬁ g@ﬁ R 500 8.69 6.79 - 15.8

fi 2 (8F)




%474 S B %, % ET HS-SPME-GC-MS M FEAS R R AN 2 K M 25 57 - 365 -
k1
5 i waid I (me/ke) OAv
FI2 WAL LA HATOA
43 1-TJf5-3-T ELOR, B Ty 1x10° 942975  9297.38 762646  7414.14
44 2,2,6- = HI IR i FELBR, ATERTY, 97 FHIR T, e T, 25 S0y 13107 713.67 68895 68922  660.75
45 1-CJ5-3-Ti AR, BSET, & JE Mk 2x10°° 7.87 - 927.83  1013.08
46 (E, E)-3,5-3¢ —f-2- R, R, HRA 5%x107™ 61328  542.04 136.1 204.24
47 2-- | —i Uy, A, WA, AR, SRR, (& 6.2x107° 51.31 0.79 1149.66  81.93
48 5-2.3%-2(5H) - IR FAF 9.7x107° 18.95 15.66 20.78 22.4
49 3-T-fi SRR, SF 7, B 1.7x10° 13.17 8.33 11.63 10.84
50 1-(3-RHEIESE ) 2,1 AR, HESRDR, THRA, 1”%%%%# B ALK 5x10! 15.63 7.8 522 9.88
B2 (7FD)
51 3-ACEH IR TR TeAR 3x10°° 44684.03 5364221 146523.47 136913.38
52 3-FE T ER-2-7K LT BT, R, W, BOLTE, 7, & FF 1x107° 2308.61  2543.67 183079  2540.69
53 2-HIE TR TR TR, JRAT, SR, WS 2x107* 126.69 135.15 76.11 88.08
54 WL C R B, B, R, R, Rk 8x107 96.75 72.72 42.58 81.34
55 W-3-CUR RS IR TRRTRE, A, SRR, R, PR, SR 2x1072 19.77 18.77 18.57 19.27
56 Z-4-Z3 IR P g A, 34T, 1R, MR, Bk, H R 3x107 13.96 10.86 10.8 14.46
57 ZHR-2- 1S A A Eﬁﬁléﬁmﬁ%%?ﬁ% BREE L 502 11.85 12.16 10.71 10.41
FIMEE P (5FI)
58 2-FUARHL-3-(1-FEEINEO LR  B0R, R, Wi, MOE R, LT BHUE, S 2x10° 34941.52  27350.57 10608.59 10925.62
59 2,5- " F JLmgEmy I TR, BRI 5%x10™ 173.05  310.09  507.61 744.95
60 = UK, BT, %;‘f’;}gﬁ VA JEAT. 5x107° 31.13 31.89 29.39 2535
61 2-ZFEk g LBk, B %ﬁ@%\ﬂ,ﬂﬁ*@@ﬁ AT, U 2.3x10°° 9.65 9.88 12.35 20.27
0 IEI’%L—3a—EF'%]F9§1,u3F¥—j:ﬁ}’F[4,S AR, DR, XA gémigiﬁé PRI, Bifisk 6x10° 795 9.79 14.15 1477
2 (3F1)
63 RIS IR IR R 1.6x107 135.96 123.51 164.69 148.54
64 2-FASE-4- IR BOR T AT, WETE 3x107 12.33 7.89 22.66 15.49
65 2,4- SR Tk 1.4x107 12.38 11.7 14.43 16.97
ALY (2F)
66 7S St 7113 TRAEIER, Yot 0k, SR, 7 50, VAR 1.95x107  2159.15  1932.83  900.31 1497.3
67 T UL W i Te 5%107 10.32 7.03 6.61 10.45
IR (FD)
68 A4-RI-1-IR I TeAR 1x107 2.4 2.19 23.4 11.23
RSP (1)
69 T MR, 115, R, R & 9x107° 63236  654.54 189.61 574.18
B (1)
70 05 TR S FF L ik AR, 550K, FEAR, TR 5x107* 29.7 21.37 47.87 54.03
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p: g pany. p: p: g pany.
com/searchZ html, http: Jfwww. flavornet. org/flavornet.html, http://www.perflavory.com, http://www.odour.org.uk/odour/index.html; 7/ B {E H g+, 5 53
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T IR EE OAV>10000, IX L8RS 7E S s AUk
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WL RAE 4 A SRR A2 OAV B, HI KT
100000, HAEF . AFTH . BHA . SREH A, 2o

VY 4 A SE PN 20000 R SCER XU BT, bR
WSy . Xie FFP FRINAESE I “ /" IR FEZEH p-55
2241 (OAV=19.95) 20 %, X & —FP IR fb 57 0 4,
I TR g R T .

BE—2EXF 4 A~ SRR 2 OAV>10 IS
JRS3 AT OPLS-DA 4347, B VIP>1 Jf H. P<0.05 74
?IJ 22 PRSI, B 6 FREEZS . 5 FhZREA2E 4 Fiifs
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RO 14 Fp, ARHLLTZ0F 18 B, “ERAFLL 2
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Fig.3 Orthogonal partial least squares discriminant analysis
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(OPLS-DA) of volatile components in four cultivars of chives
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Fig.4 Radar chart of the aroma of four cultivars
of chives (OAV)
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