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Abstract: As a green vegetable for both medicine and food, the bud of Zingiber mioga Roscoe is gradually recognized by people for its
special fresh flavor and high nutritional value. Among them, the nutrients related to the taste sensation of fresh Zingiber mioga Roscoe mainly
include chemical components such as sugars, organic acids, amino acids and fatty acids. However, currently there is no relevant systematic
research on its composition above in Zingiber mioga Roscoe. Taking Zingiber mioga Roscoe as the material, the compositions and relative
contents of sugars, organic acids, amino acids and fatty acids of Zingiber mioga Roscoe were analyzed by UPLC-ESI-Q TRAP-MS/MS. The
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results showed that a total of 105 chemical components from 4 groups were identified. Among the 16 qualitative sugars, monosaccharides
(D-glucose, D-fructose, etc.) had the highest content, followed by other sugars and disaccharides. Among the 39 organic acids, the relative
contents of the organic acids involved in the tricarboxylic acid cycle, namelyiso-succinic acid and succinicacid, were the highest, followed by
other organic acids such as azelaic acid. The relative contents of 9 essential amino acids (including histidine) in the 25 amino acids were higher
than those of the 16 non-essential amino acids. Twenty-two fatty acids in the 25 fatty acids were unsaturated fatty acids (including essential fatty
acids, linoleic acid and a-linolenic acid), and their relative contents were higher than those of saturated fatty acids. This study, for the first time,
systematically clarifies that the main composition of Zingiber mioga Roscoe: monosaccharides for the class of carbohydrates, the tricarboxylic
acid cycle-related organic acids for the class of organic acids, essential amino acids for the human body for the class of amino acids, unsaturated

fatty acids for the class of fatty acids. The research provides a corresponding reference for the development and utilization of the nutrients in

Zingiber mioga Roscoe.
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Fig.1 Total ion current chromatograms of various constituents

for chemical componentin bud of Zingiber mioga Roscoe
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Table 2 Identification of the sugar components in bud of Zingiber mioga Roscoe by UPLC-ESI-MS/MS
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#< 3 UPLC-ESI-MS/MS ¥ EFRTTEE BHER P HTLER
Table 3 Identification of the organic acids in bud of Zingiber mioga Roscoe by UPLC-ESI-MS/MS

- g)c3
%5 et ezt & AR /Y% p v Py GBEX RT  Level

1 ENEPN 0.3+0.01 17502 99.00 17402  CeHeOq [M+H]" 059 B
2 it et 0.39+0.01 141.02  59.00 142.03  C¢HeO, [M-H 069 A
3 MRS 0.0120.00 289.1  97.10 290.12 CyH;sNOs [M-H 069 B
4 HEER 0.100.01 19505 7490 196.06  CeHpO; [M-H 070 B
5 D-FEAEER 0.03:0.00  209.03 8503 210.04  CeH;Oq [M-H 072 A
6 D-#] 4B EiEs 0.0120.00 193.04 73.00 19404  CeHyO; [M-HI 072 B
7 D-¥3UiBEiEs 0.0120.00 193.04 728 19403  CeHyO; [M-H 076 B
8 22-ZF IR0 0.02+0.00 14506 109.04 146.06  CgHyoOy4 [M-H 083 A
9 D-¥ 35U — @ 0.02+0.00  209.03 8503 210.04  CeH;Oq [M-H 08 B
10 ATARER 1.54+0.09 191.02 111.01 19203  C¢H;0, [M-H 088 A
11 D-AAEER 0.730.01 16504 7500 166.05  CsHyoOs [M-H 095 A
12 L3R 7.8020.16 133.01  71.01 13402  C4H(Os [M-H 097 A
13 6-FRBR ) EHER 0.15+0.01 289.00 97.00 290.00 C¢H,O; P [M-H 109 B
14 BREUHE: X R EREL 0.050.00 16698 7870 167.98  C;Hs;O6P [M-H 109 B
15  4-%K2-FR—B 0.010.00 161.00 73.00 162.02 CsHOg [M-H 111 B
16 YRR 0.05+0.02 11500 71.00 11601  C4H,0, [M-H 111 B
17 o-BRR =B 0.0620.01 14501 101.00 14602  CsH¢Os [M-H 113 B
18 AT 1.29+0.10 191.06 8500 19206  C;H;,04 [M-H 113 A
19 -8 KT =8 0.30+0.00 159.10  87.00 160.04  C¢HsOs [M-H 117 B
20 3-BA AR 0.0120.00 89.00  59.00  90.03 C3Hq0; [M-H 119 B
21 45 E R 0.40+0.03 103.00 59.00 10406  C3H,0, [M-H 123 A
22 FATRER 3.08+0.24 191.02 111.01 192.03 C¢HgO, [M-H 127 A
23 EIaE 7.82+0.08 11702 73.00 118.03  C4HcO, [M-H 131 A
24 FIRIaEL 8.1520.14 11702 73.00 118.03  C4HcO, [M-H 132 A
25 BAA B 0.3120.01 118.00 7400 119.02  C;HsNO, [M-H 132 A
26 SEI0E BT 0.11+0.01 101.02  55.02  100.02  C4H,0; [M+H]" 135 B
27 3-HATHR 0.30+0.03 103.04 59.10 10405  C4Hs0; [M-HT 139 A
28 A7 RS 0.0620.01 129.02 8500 130.03  CsHeO, [M-HT 165 B
29 Y-St 0.0120.00 131.03  69.03 13204  CsHs0, [M-H 189 A
30 st 0.430.01 131.03 87.05 13204  CsHs0, [M-H 190 A
31 3-FHA2-BMK-TE 0.30+0.00 115.04 7100 11605  CsHgOs [M-H 199 B
32 ERP ] 0.44+0.02 131.03 87.05 13204  CsHs0, [M-H 208 A
33 B RS BR 0.40+0.00 11706  59.00 118.06  CsH;oO; [M-H 209 B
34 —F AR 0.07+0.00 131.03 87.05 13204  CsHs0, [M-H 212 A
35 2-F A K =B 0.0120.00 14505 101.00 146.06  CgHyoOy4 [M-H 263 A
36 BILRER 0.35+0.01 153.02 109.03 154.03 CHO, [M-H 264 B
37 2-F A A ERBL 0.12+0.01 17506 11500 176.07  C;Hp0s [M-H 274 B
38 2-H AR TER 0.28+0.01 131.07 8500 13208  CeHpOs [M-H 351 B
39 et 2.59+0.13 187.10  125.00 188.11  CoHy4O,4 [M-H] 443 A
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7 4 UPLC-ESI-MS/MS X E R R BB EBR LR
Table 4 Identification of the amino acids in bud of Zingiber mioga Roscoe by UPLC-ESI-MS/MS

i
S5 Aty HRRTIEE R/ - —
’ Q3 M 2K W HEX  RT  Level
1 L-5R B 3.93+0.02 147.08 84.00 146.07  CsH;oN,Os [M+H]" 068 A
2 L-# R B 3.93+0.05 147.11 8400 14611 CHN,O,  [M+H]” 068 A
3 L-40 R B * 0.42+0.07 156.08 110.00 155.07  CgHoN;0, [M+H]" 068 B
4 AR AR 0.05+0.00 189.13 14400 188.13 CHIN, O, [M+H]" 068 B
5 RERIR 0.06=0.00 130.09 84.08 12908  C¢H;NO, [M+H]" 070 A
6 L-BE B R B 0.0120.00 27500 257.00 276.13 CjH,0N,O¢ [M-H 071 B
7 L-RA-2 B 1.50£0.12 13203 88.00 133.04  C,H;NO, [M-HT 071 A
8 L-H 2R 5.78+0.37 175.12  116.00 17411  C4HsN,O, [M+H]" 073 A
9 L- R ABlie 0.110.02 133.06 7400 13205  C,HN,0O [M+H]" 074 B
10 L-2 5 0.07+0.01 106.00  60.00 10504  C;H,NO; [M+H]" 074 B
11 L-/NEA B 0.07+0.01 176.10 113.00 17510  C¢H3N;04 [M+H]" 076 B
12 L-TH R 0.110.02 116.07 70.10 11506  CsH,NO, [M+H]" 079 A
13 L- 7 R B * 0.16+0.03 120.07 7400 119.06  C4HNO; [M+H]" 081 A
14 L-S R E 0.020.00 269.06 136.00 268.06 CsHIN,O,S, [M+H]" 081 B
15 L-&/RNA & 0.010.00 190.12 127.00 189.11 C/HIN;O; [M+H]" 083 B
16 L-5-2% 0.35+0.05 148.06 84.00 14705  CsHyNO, [M+H]" 083 A
17 L-4i 2B+ 2524021 118.09 72.10 117.08  CsH;NO, [M+H]" 084 A
18 L-AlFoRE 0.28+0.03 13200 86.00 131.10  C¢H;3NO, [M+H]" 087 B
19 L-BA 2B 0.54+0.06 182.08 136.10 181.07  CoH;NO; [M+H]" 113 A
20 L-FAAFE* 2.37+0.36 150.06 61.00 149.05 CsH;NO,S  [M+H]" 118 A
21 L-7% R BR* 1.56+0.10 132.10 8620 131.10  C¢H;3NO, [M+H]" 120 A
22 L-FRAm* 1.59+0.09 132.10 86.00 131.10  C¢H;3NO, [M+H]" 123 A
23 L-EZRBR 1.59+0.10 132.10  86.00 131.10  C¢H;3NO, [M+H]" 135 A
24 L-RARFRF 0.32+0.01 166.09 120.08 16507  CoH;NO, [M+H]" 194 A
25 L-& 88> 3.83+0.06 203.08 116.05 20409 CyHI,N,O, [M-H 247 A
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. L-mitalie. L-mREiR. Lol R madik. L1k
SRR AR AR, b LAzl
VHERIER, LNERREFh AR EE AT
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2.5 [EA AL RE AT R 4 0 AR X B A

Wik 5 fw,  XPBAT A s IR TR 4 43 1A T
SE T, FERIN 25 MIRWIRR, CUFE 3 AMEANE TR
A 22 MNERARIIR . R TAE—EIX 25 AN
SIRATARR E BT, SRR S B RE R
MIANE TR CELHEL TR MR DT ROV R AN o- T FRR)
i y-TERRIR « 9,10,13- =325 11+ )\ IR  JEIHER
SR o-WIRRERSE, FCAHXS & =2 & 2 YEAR I R (1)
70.00%, N 3 AR R DB ARER . PR 5k R
F-—helg, Frh AR 7048 8 IR« p- T RRFR N a-
VR B 15 7% /N 27 S s TR e I 9ok R R 0 R PR
PR WSt —E

#< 5 UPLC-ESI-MS/MS ¥ EPRTT{EEIBEANEL P HTLER
Table 5 Identification of the fatty acids in bud of Zingiber mioga Roscoe by UPLC-ESI-MS/MS

% ot i T

#BRY%  Ql Q3 M TR @BEEX  RT  Level
1 9,10,13- =5 -1+ BRI 448+0.15 32923 229.15 33024 CjHyOs [M-H 591 A
2 9,10,11- = -12-+ BRI 028+0.02 32923 31123 33024 CjHyOs [M-H 596 A
3 9-#2AItHCI0E,12,15Z-F A= MEE 0.01£0.00 30921 209.10 31010 CiHyO, [M-H 750 A
4 13-55-6,9,1 1+ /\#% = 1k 0.01£0.00 29321 193.10 29422 CjHyOs [M-H 777 A
5 13- 5t A4L-9,11-+ N8R ik 0.12£0.00 31110 17130 31223 CHuO, [M-H 78 A
6 9S-#2 310, 12Z-+ B — 1R 0.13£0.01 29523 19514 29624 CHyO;  [M-H 903 A
7 13-B 5+ A9, 11- 2R 0.13£0.01 29523 19514 29624 CjHyO;  [M-H 908 A
8 9-it - 10E,12Z-+ 8K i 0.01£0.00 29321 27510 29422 CiHyxOs [M-H 912 A
9 +—kER 0.08+0.01 18515 18516 186.16 CIIH»0, [M-H 914 A
10 9-#H-10,12,15-+ N8R = i 0.01£0.00 29321 23517 29422 CiHyxOs  [M-H 920 A
11 12S-#3-5Z,8Z,10E,14Z- =+ w948 0.03£0.00 31923 25723 32024 CyuHypO;  [M-HI 924 A
12 12,13-3RA-9-F N\ R 0.08+0.01 29523 19520 29624 CiHyO; [M-H 97 A
13 9,10-FR A A\H R 0.07+0.01 29523 171.10 29624 CHyuO; [M-H 984 A
14 3B AR 0.01£0.00 29926 29926 30027 CiHxOs [M-HI 1015 A
15 a-TLFRER 0.84£0.10 27722 27722 27823 CiHyxO, [M-HI 1066 A
16 y-TEFRER 5404043 27722 27722 27823 CiHi0, [M-HI 1078 A
17 3L 6.61£1.66 28326 28326 28427 C;gHiO, [M-HI 1082 A
18 W 2R 0.62£0.08 22720 22720 22821 CuHyxO, [M-HI 1085 A
19 s 5 3 0.05£0.01 30928 30928 31029 CyHxO, [M-HI 1101 A
20 T hEL 3204040 27923 27923 28024 C;Hy,0, [M-HI 1124 A
21 + A IRE 0.01£0.00 24122 24122 24223 ClH;0, [M-HI 1138 A
2 10-+-6 A 0.09+0.00 26723 26723 26824 CI7Hp0, [M-H] 1147 A
23 -+ A\B 027+0.04 28125 28125 28226 CiHyO, [M-H 1190 A
24 Z BRI 0.02£0.00 30726 30730 30827 CyHxO, [M-HI 1209 A
25 Bh B 0.99+0.08 28125 28125 28226 CjHyO, [M-HI 1211 A
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