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Abstract: In this study, smoked Amomum tsao-ko (XGCG) was used as the raw material, and the thermal reflux method at different
extraction temperatures (RA, Rb, RC), ultrasonic-assisted extraction method (C), microwave-assisted extraction method (W),
ultrasonic-microwave-assisted extraction method (CW) were used to extract oleoresin from Amomum tsao-ko for the qualitative and quantitative
analyses of its components and content by gas chromatography time of flight mass spectrometry (GC-TOF-MS). The results showed that the
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yield of oleoresin and the content of 1,8-eucalyptus oleanol obtained by different extraction methods were different. The yields of the XGCG
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oleoresins and the content of 1,8-cineole extracted by different methods varied and were in the orders of CW<C<RA<W<RB<RC and
RC>CW>RB>RA>W>C, respectively. A total of 100 aromatic compounds were identified in XGCG oleoresin. 58, 50, 47, 56, 54 and 55 kinds
of XGCG oleoresins were extracted by RA, Rb, RC, C, W and CW, respectively. The total relative contents of XGCG oleoresins extracted by
different extraction methods were 88.28%, 81.77%, 87.45%, 73.71%, 55.65% and 63.06%, respectively. Among them, the proportion of
1,8-eucalyptol, citronellol, 2-methyl-3-phenylpropanal, and nerol acetate contents varied with the extraction methods. Therefore, among the
different oleoresin extraction methods, the Amomum tsao-ko oleoresin extracted by the RA method was 3.93%, with 58 types of oleoresin and
88.28% of the total oleoresin content, respectively. Although the yield of oleoresin was not the highest, the type and total content of volatile
components were the highest, indicating that the RA method is more suitable for the extraction of flavoring substances. This also provides a
theoretical basis for the development of value-added products of Amomum tsao-ko and the upgrading of deep processing industry.

Key words: Amomum tsao-ko oleoresin; Gas Chromatography Time-of-Flight Mass Spectrometry (GC-TOF-MS); extraction method
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Fig.1 GC-MS Chromatogram of 1,8-eucalyptol (a), Amomum

tsao-ko oleoresin sample (b) and standard curve (c)
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Fig.2 Effect of extraction methods on the yield of smok
Amomum tsao-ko oleoresin
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Table 1 Analysis of volatile components in defferent extraction methods of Amomum tsao-ko

535 /I:ﬁiTﬁ e W X4 wEX CAS T Rérea/(y; r—
1 752 m S CeH,0  66-25-1  0.12 0.14 0.14
20932 R K -4-F Hh-2- K CeHi2  4461-48-7 0.09
31035 @ B CH,0  111-71-7 021 0.17 0.08 023 028 0.17
4 1096 B B 8B CsH,,0  123-51-3  0.11 0.12 035 043 0.49
5 1116 & 1,8-4wt it Bf CioH;sO  470-82-6  8.06 127 13.61 4.06 7.13 838
6 1331 @ FEE CsHigO  124-13-0 046 042 0.15 026 0.21
71478 &R 3L M B CgHi, O 110-93-0  1.74 0.68 0.81 1.02 0.59 0.61
8 1669 B B CoHisO  124-19-6 0.12

9 17.06 g 2- 7 M B T K B CsHeO,  2177-18-6 0.03 08 003
10 18.01 & M'ﬁfbi?f;f;;ﬁ' CgH,0  2548-87-0  0.44 0.99 0.82 0.83 047
11 18.60 & T CH,0,  64-19-7 373 7.77 2598 13.44 10.54 149
121956 @& B ¥ Bs CioHy0,  112-14-1 0.14

131977 & [ TS CHp0,  143-13-5 0.14

14 2116 @& ik CH,0, 64-18-6 043 265 129 13
15 2220 @ (2Z) -2-TH-1-B5-1- 8B  CeH,0, 56922-75-9 0.25

16 2267 & AR CiHs0  78-70-6 02 027 023

17 23.09 & 1-¥ 5 CsHigO  111-87-5 0.05

18 2522 ®E 7 b S CioHigO  562-74-3  0.57 046 029 029 0.13 0.16
19 2696 &% BR-2-R M CiH;sO  3913-81-3 0.11 1.6 032

20 2721 @ 5-9 3L -2-4- T H R CiH ;0 75697-98-2 0.11 0.26
21 2722 E i d, Sl 313 CiHy0, 7492-66-2  0.36 0.32 0.22
22 2839 & e AR B CioH;sO  7299-42-5  0.62 048 026 0.13

23 2840 & A A B CioH;s0  543-39-5 0.41
24 2870 @ MR X A7 B CioHigO  106-26-3 472 432 022 265 1.07 1.09
25 2870 B 2-F k24K B CeH 4,0,  107-41-5 0.12

26 2924 K 1,6-3R 5 — H CisHyy  317819-80-0  0.15

27 2956 B o- % SuBE CioH;gO  98-55-5 451 39 22 252 149 1.82
28 3142 B 2,4-=F H 3B B CoHyO  19549-72-5  0.24 0.13

29 3230 & LB Aot g C1oHy 0,  16409-44-2 0.97
30 3231 B B X -2- - 1-B% C1oHy 0, 20777-39-3 2.14 425 1.02 084 098
31 3233 @ YETEBE LA B CipHy0,  141-12-8 1025 9.17 0.68 232 1.84 125
32 3284 E 2,6-=F H-5- - 1-B2 CoH g0 4234-93-9 0.14

33 3284 K ZE AL CioHyis  2436-90-0  0.04 0.28

34 3286 & A58 CioHyO  106-22-9 1029 9.64 17.63 7.14 7.45 7.09
35 32.88 & 3,7-ZF R -6-F B CiHyO  1117-61-9 023 027 0.13

36 3531 B B2+ = Hi-1-B% CpH0  69064-37-5 0.03

37 3531 & 2-FH-1-B5 CoHisO  22104-79-6 037 025 131 043 0.7 023
38 3534 # B X -2- KM B CioHy0  18409-18-2 031 0.35
39 36.04 @t 2-F A3 Rk AmE CiH,O  5445-77-2 1033 845 377 42 289 3.13
40 3651 @& IR CsH,g0,  109-52-4  0.12 0.14 0.09 032 028 0.15
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R

e RTgq 52 A wEX CAS Area%

/min RA RB RC C W CW
41 3673 B Yt B CiH;s0 106252 6.73 6.73
42 3723 ® B2+ Z Mk CpH»O  20407-84-5 0.96 0.84 0.41
43 3747 & 35 H-2- R CiH ;50 10519-33-2 0.8
44 3752 E (2E) -1-T.Ba B 2-%-1-B CiH O  2439-43-2 383 32 258 1.78 1.5 2.05
45 3995 @ 6-F =8 CoH,0,  56630-31-0 0.49 0.23 0.53 02 022
46 4130 @ (2E) 2-+—W-1-B2-CBkBs  Cp3Hp0, 100288-67-3 0.43
47 4132 & B-2-+—H B C;iHpO0  75039-84-8 0.41
48 4132 E& 1-ZB B (2E) -2-%-1-B2  CpHpO0, 2497-23-6 071 047 267 1 1 053
49 41.63 @ GERER CH,0, 111-14-8  0.12 0.03 0.12 0.25
50 4250 @k 2-FAR-2-T Wi CiH, (O  4411-89-6  0.19 0.77 22 1.78
51 4253 @ 2,3-Z5-1H-#-4-F 85 CiH; 0O 51932-70-8 2.98 2.33 1.59 1.75 225
52 4301 7 2,3-F =& CgH,0,  585-25-1  0.05 0.52
53 4421 mt alpha- 9 3k ) #2 B CiH O 101-39-3  1.86 1.59 0.58 1.6 1.6 1.64
54 4435 @ 28T A KB CioH;O  89-81-6 0.06 0.17
55 4436 B }"’ﬁ"ﬁfé{itg_lﬁfgm' CisHyO  142-50-7 527 447 4.75 4.06 3.28 3.01
56 44.43  @g LB = TR CiH 30,  105-72-6 0.05 0.1 0.1
57 4466 # FE CsHi0,  124-07-2 038 0.34 0.19 0.56 0.52 0.53
58 4471 - o K CioH6 99-86-5 0.1
59 4489 2-F Jh-1- K H-1-BR CioHg0, 26488-97-1 0.71 0.83 0.56 0.23
60 4495 @ xR E C,HgO 106-44-5 0.07 0.11 0.07
61 4501 B ;gg&i%{‘;g;é’gﬁ% CisHyO  639-99-6  0.42 038 032 0.52 0.3 038
62 4508 @ AR By C-H;0 95-48-7  0.07 0.06 0.05 0.16
63 4513 & -8 CoHy O 143-08-8 0.08
64 4544 B ARR = P B CgH O,  612-14-6  0.06 0.08 0.05 0.06 0.09
65 4584 @t 5-% 9 A oREs C¢HgO; 67-47-0 0.09 1.08 0.66 0.69
66 4584 I B X-1,2-3R 8-p- 75 77 -8- Y CiH;gO  4959-35-7  0.98 0.39 0.9 1.03
67 4595 E +—8 CH»0, 112-37-8  0.41
68 4598 @t RS CiH;sO  21391-98-0 0.04 0.07 0.15
69 46.03 2,5-=F K -3-TFA CsHiO  1888-57-9  0.07 0.06 0.06
70 46.12  # e CoHis0,  112-05-0 02 0.16 027 0.44 04 0.73
71 4613 B 2-AK-1-BF CisHyO  2834-00-6 0.05
72 46.15 3-9F Hh-4-T F K -2- T8 CsH ;0 20690-71-5  1.05
73 46.19 @ 3-T A KEH CsHi (O 620-17-7 0.03 0.1 0.05
74 4627 B 2,3-= W 3 K@y CgH 0 95-65-8 0.04 0.06 0.17
75 4629 # 2-F M i CgH 0,  1470-50-4 0.09
76 4630 8 (B)-2-F 1 B4 CgH 1,0,  1871-67-6  0.07 0.09 0.02 0.05
77 4640 3-Fh-4- K -2-T B C1oH;3NO  40513-35-7 0.19
78 4641 K EF W CoH g 124-11-8  0.05
79 4641 2- T IR KB Ci HyO  13074-65-2 0.19
80 4642 mt (Z)-4-F KBt CiH ;50 21662-09-9  0.09 0.04 0.12 0.12
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R

B R b %4 4 e CAS Arealvo

/min RA RB RC C W CW
81 4643 #  6,6-—FRZILE2H-2-FEE  CH,O  515-00-4 0.13 0.23 0.09
82 4649 1,7-3 =¥ -3-B2 CgH ;0 30385-19-4 0.59
83 4650 B 5-3R R A -1- X B CgH, 0 162377-97-1 0.5
84 4658 F  2,7-=FHA-26-F_H-1-B2  CHiO 22410-74-8  0.05 0.3 022 009 0.11 0.05
85 46.66 & 3- R AEE CoH 0 122-97-4 0.17
86 46.66 4-35K-2-F H K LA CoH;0,  875-59-2 0.11
87 46.67 @ A EE CoH 0  89-83-8 0.12 0.19
88  46.67 @ B CioH40  499-75-2  0.13 0.11 023 027 0.12
89 4679 B 2,6-—FH-17-FH-3-B5  CHigO 22460-59-9 0.17 023 0.6 033 027 027
90 46.87 R 6-F 3h-6- 5 -2-FF CgH ;O 10408-15-8  0.07 033 039 1.6 007 02
91 47.00 & beta-f%vt 5% CisHyO  473-15-4  0.19 023 036 0.67 048 038
92 47.03 @ 34-=Fh- (3Z) -3-TH-2-F1 CgH ;0 20685-45-4 056 055 0.13
93 47.06 E: FEE CgHgO;  121-33-5 0.07 0.19 0.14 025
94 47.17 & 2- W - 1- R M- 1-B CeH 0O 29336-29-6 0.04 0.17 0.12
95 4729 A At CioHjg  123-35-3 0.05
96 4735 8- A LB CioHy 0, 5963-14-4 0.58
97 4740 & 3-F-2-B% CgH 4,0 41746-22-9 0.34
98 4741 & F-2-+ = Ys-1-B2 CioH;s0  69668-93-5  0.19 0.44
99 4741 m 3-F bh-1-B5 CgH ;0 14916-80-4 0.23 0.14
100 4754 & 2-F h-1-B5 CoH;0  5921-73-3  0.07 0.02

ot 88.28 81.77 87.45 73.41 55.65 63.06
23.1 FRERIBTEF XGCG ih#ths 69 s (R, ATTEE M AR IR & . kAT
S I CEESE X GCGIMA g AR =4 ] AR e He

B 1 AL AFEFRBTEN XGCGIH g AL
SIFRRANG EHEA — 2 R, XGCGIMM TEEA
[FFRE v, A G A e % e 100 Fpos 27
A&, Hd, RAL RB. RC. C. W. CWXEH
AR i B RS A0S 58+ 504 47+ 56+ 54, 55
Fh, HAEXTSED A 88.28% 81.77%. 87.45%-
73.71%- 55.65%. 63.06%. XGCGIHIH Ja7E a7
RAMIZMET, HinffeEas THEZ. HE,
XGCG I g 523 Fh S0 25 Bt 2 It e B T v v %
fik. 7EC. W. CWHIRHUTES, HALGYIR M2
AR, SEAEAVEZER, KIKAC>-CW>W, Hi
WL & B AK, 1] RERFUNTESR IO AR 52 210
DN 2B AR S iy (B sz, SREAE Y & 2 RK
P2, FECIEREUh, HARERE. AR AEYIN
ARG R ZHOAN P24, SRR I X GCGRERE,
PR AE R AAER, R EXGCG I B SR 2 i B
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Fig.4 The TIC of oleoresin compounds of different methods of Amomum tsao-ko using GC-TOF-MS

E: a: RA; b: RB; ¢: RC; d: C; e: W; f: CW.
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& 13AHEE, FEHAEA R RFRDOTEF R 1,8-1%
AR S 850N 8.06% 12.70%. 13.61%.
4.06%- 7.13%- 8.38%. HH', FERFEREHIRCEK
PR, AR & 2w T AR RO, XS 1,8-
TRV A DG, 255 2 2R BEFI AN R R 55T
P A LR EE H S BRI —%asy, vEe
FFUNTEZRE AU R AR M B B B b S 45 6
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T TCVZASHI B — L) 5 B oy B AR D IRy . DA
AR, BHATXGCGIH AR IR, ARAELFEEL

133 BRI R A AR & &, IR BERCIERAT
1,8- 4% -y BEEAT s PEAN S e AT 7T
232 XGCG #thg F R E £ A oA 2 A 4
s

HE 5 A1 1 a5, XGCGIM g th AR HEBUT
FRINBI S AR B, IS TR, B R
K. W HAEEEYIR IS8 24 22, 19,
21, 21, 22 F, B &AM 44.15%- 40.82%- 51.76%-
32.36%- 26.82%- 28.18%; BERWIT /A4 11 10,
9. 13,12, 13 B, B E4514 22.26% 18.63%- 5.79%-
15.92%-. 9.46%- 11.96%. J&FPINAERAL RBy W,
CWIH, 205008 44 1. 2. 3 B, SEHIN 1.23%-
0.39%- 0.37%- 1.18%, FJREH THEERE K [A] 5
FRAETSOR A S PR S N IE S &R, =
FORK I HE 2B B2 BB 5N 7. 7+ 4.
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Fig.5 Comparison of components of oleoresin from smoked hay
fruits by different extraction methods
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Table 2 Different component ratios of Amomum oleoresin in the
same extraction method

Area/%
24 A
RA RB RC C W CW
1,8-4%vt i Bz 1.00 1.00 1.00 1.00 1.00 1.00
A F Bz 1.28 0.76 130 1.76 1.04 0.85

- 3-FAAEE 128 067 028 1.03 041 037
FERBE CBABE 127 0.72 0.05 057 026 0.15
< 3 ERMMIEFR—R P EARRHER A AT AL ZE

Table 3 Different extraction methods ratio of Amomum

oleoresin in the same component

Area/%
RA RB RC C W CW
1,8-#ertihBE 1.00 1.58 1.69 0.50 0.88 1.04
58 1.00 094 1.71 0.69 0.72 0.69
2-WA-3- KA R/EE 1.00 082 036 041 028 0.30
YaibEE LEAEE  1.00 0.89 0.07 023 0.18 0.12
FHER 2 AR 3 a5, AR¥E iR 7 o dirai Rk
W1, XGCGIHM G ZER - RE I 2 B 1,844y |
FoOBE, 2-HE-3- KB PO CIRIE & & e H
te e, ANEER 18- HEE. M. 2-
FRIL 3 ORBE A E . FEAEIE O FRIETE R T XGCGIHM I
ANFEFEROTE A RE . A RISEHCH 729 AR5
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