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Effects of different drying methods on physicochemical characteristics and
aroma of Amomum tsaoko
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ABSTRACT: Objective To explore the effects of different drying methods on the physicochemical characteristics
and volatile aroma components of Amomum tsaoko. Methods The fresh fruit of Amomum tsaoko in Nujiang
Prefecture was used as the raw material, and 6 kinds of drying methods commonly used in Nujiang Prefecture were

used to dry it. The physical and chemical indexes such as color and volatile oil content of Amomum tsaoko were
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detected, and the volatile aroma components were analyzed by gas chromatography-mass spectrometry (GC-MS).
Results The color difference and volatile oil content of Amomum tsaoko dried by different drying methods were
significantly different. The L*, a” and b" of Amomum tsaoko dried by air energy heat pump drying and high efficiency
electric energy drying were higher, suggesting that the color of Amomum tsaoko was bright brown red and the quality
was high. The volatile oil content was (1.04+£0.07)—(1.29+£0.07) mL/100 g. The volatile oil content of natural sun
drying, air energy heat pump drying and high efficiency electric energy drying was relatively high. The composition
of volatile aroma substances in Amomum tsaoko dried by different drying methods had both similarities and differences.
There were 19 kinds of common substances, and the relative content of most common substances was significantly
different. There were 13 kinds of main volatile aroma components (relative content=3%), and the common components
were eucalyptol, trans-nerolidol, P-propylbenzaldehyde and (Z) -citral, and their relative contents had great difference.
The relative content of aldehydes and alcohols in the volatile aroma components of Amomum tsaoko was
82.75%-95.69%. The relative content of aldehydes in Amomum tsaoko obtained by biomass hot air drying was the
highest, and the alcohols in other drying methods were the highest. Conclusion Therefore, different drying methods

have great influence on the physical and chemical characteristics and aroma of Amomum tsaoko. The color of

%16 &

Amomum tsaoko is different, and the aroma and flavor of Amomum tsaoko are significantly different.
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1.2 UFE5E%

YF-1000 75 3 5 24 453 W ML T VT 30 2 13 73 03 il 25 AL
HBRAF); AR2140 F43 22— HLF K[ 57 ) -FT 5 24
(WA BRAAF]; PTHW B  DLSQ-5L fRIR A 2
WG I (LT THREFARTUEAF]); WF32 K% @
ZEA I T AR G BB B2 HDD; 1SQ GC-MS 2 1Bk
SO RS L . TG-WAXMS A B 4045 41 (30 mx
0.25 mm, 0.25 pm)[ & B € R BB (b D A R 2 A )
DFDRDJ50-1 443X i 200 H fin 498 15 4 (B S b =F $4 R
B A M/AF); HT-EWPFT-KRFH £fi1A =25 SR HE T
PRBEAS (N BRE T R R A B R ) A A=A 4 o 4R
RT3 5 (2 B A — ARl HLAR i A BR A DD, o =X
Se ok Az TR A . O 20 0 KUBL S 8 15 45 RUAL
hA0.22 kW) P A ).

1.3 WHE
1.3.1 FRram

F ARG T TR (LG): deFfMmai e, T D4 . R
KB R OGBSI i, RS ISR, K
BRSPS TR, R 4~5 cm, EARBEAG 10 d(R L5
KAHEW, HIAREE 20~28 °C, ¥ H B2 8 h, #AXF
1B 50%~60%), ¥R &&= R(11£1)%, TSR
B mERAE, 7.

Se KHLIE T8 (CG): i R SR S OR AR P A B T
2L kA2 TR A (B T8 8 A T T4 (08 2 1
#2000 kg HRE T A E TR, SRR
29 40 cm, FHa T AR JONA TS, HETH 48 h
JEEE W, BE%STHE 24 h), BHK>EEN
(111)%, THSE UG RIS B HRAE, T

A SRR T (XG): R RERE SR AR P
Wi A ) T XL 2 T M CF R T R 8 4 ) R A7 T M
(FEAE: K 4000 kg SRAE T A #RHLE TR &,
RMFET R 2%0.22 kW, FIRHEBRE L2 50 cm, FHAY
B RPN T4, 28 h S EIA IR, BSAks: T
12 h), KA B (1 121)%, T 52 55 WO I 2% 1
TFE, TEHL.

AP TR RG): FARFES RS LR, R
FRAE A A: Wy I X T M 4 (T IR G 8 TR #5017 T
PR B o 3500 kg RESEGESE B T AR A AR P B AR
TAEBAG R, MBS 750, A= BREENL 200000 kI,
KB 4x2.2 kW, & 2 h B FHARMLL K E 7, W
6000 m*/h, BRHERIEEL 50 cm, 3B THEARR A THE,
YRR 55 °CT 44 3 h, 65 °CT4 12 h, 75 °CTE: 14 h), £
KA &A1) %, THOEBURIEE TRERT, .

AR TIR(KG): WA s KBRS, R
B SR A X A BB L T AL R 8 T R 15 4 ) il A 7

T B (T MRS ¥ 3500 kg R R H P
HT-EWPFT-KRFH ZUFH R 2 REE TR &, #l
414 25 P iR AGEHL T ALY, HIFAE 84 kW, HLEENIN
H5x9 kW, KHLEE 4x4.0 kW . 1x0.75 kW, Xd+ 22000 m*/h,
TR EEL) 50 om, BEE FHEBCN 2 THE, Pkl
28 45 °CF 4 3 h, 65 °CT42 12 h, 70 °CF 42 15 h), kK
AERA1ED%, THERERFIE TS T, &H.

A RE TR (DG): SRR LR A s, R
i AR A S RO R T HLOC ISR 0 TR I AT T 1%
(TR 2000 kg HESL SRS 8 F AR PR S 20 m A
THLF, BRERESIE 60 kW, KHLAE 2x3 kW, Kt
8000 m*/h, HRHMEEEL 50 cm, BB IHRER N4
THE, Bretih4e 45 °«CF 4 3 h, 60 °CT4 12 h, 70 °C T4
16 h), #EHIAS R RA1ED)%, T2 RE WE T %
S, B/ H.
1.3.2 REFRF XERA AT R

(D20 5E

SR FH e 380 rp 24 0 WA ML 1 2 SRR B o 349 57 14
KEARA, I 40 HIH, PAFalRIRE TN FRFH WE32
822050 50 5 SR SRR S B L (SR . o (LT 4R 1)
B (HUEMH), AE MRFHMFESOPEL . o« b)) ShsER
MLy ao bo) 22 AR EZNE 12 WHCEIE, AE
FHAA )5

AE=(Ly—L') +(ay—a" ) +(by —b')? )

K Loy ag. bo S BCFARUE ARG SEIE . LT85 | WK
FES LT a" b BRI AL ISR RE | LLARBE | BT

()% 2 T

FERPE R BRI E kS I GB/T 30385—2013
CRFERRIER 5 35 i B 52 A A2 ) RIER 40 g B K,
JI1 400 mL ZE18K, KZESZEME S h, WHEH L. AR
ERIE AR Q):

BB
(3)H RIS 35 BRI
FEMACTE: AR5 K i AE e RE 200 £%, TG

KRB K, 22 0.22 um AHIAHIERLIE, EHL.

S A (gas chromatography, GC) skl ikt

Z4 TG-WAXMS SAHEAEFE(30 mx0.25 mm, 0.25 pm),

ENEAIEE S S (He), WA 1.0 mL/min, A3, BERECE

BE 250 °C, JHREFRT: EIRIREHR 40 °C, /4F 2 min; L

3.0 °C/min WHEIHEE 75 °C; LI 1.5 °C/min HETHEE

140 °C; Pk 10.0 °C/min FHRZE 230 °C, {&%F 2 min; U

20.0 °C/min HHT R % 280 °C, 12173 min; FHAER 1.0 uL,
J5t i (mass spectrometry, MS) 4 #7 4 4F: HLF &k

(electronic ignition, ED)&FIRHLE 20, HLEHLAE 70 eV, BT

JRIRLEE 230 °C; FEMLRIRRE 280 °C, FHHAFHEEL: 30~450 m/z.

P 2% i B /(mL/100 g)= 100 )
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1.4 BEALIE

K] Excel 2007 FEATERRAN . FIIME | ARied 22 50
#r, KH IBM SPSS Statistics 25.0 47BN )5 2504
(analysis of variance, ANOVA), HlJ i &2 7008, 455%
PISF-B{EEFR HE 25 2278 o R i Origin 2019 3K A2 B2

2 ZERE5H
2.1 IBUIEFRSHT
211 & %

BRI UAET R, PN B e il s
HIRT B2 B . Forh, CREE AN = AN B R AR 2
—, AIAESZANRh . AR KIREE . TR USSR R, R
FE2P0ME 6 FARTE 0m TS R 62, 15
L' d b o b, LSRR 0~100, 257 DA SE A2 3 (€ il
a NIEMER, (MR RE O MEET AT (0 o =0 BN K,
a NERE, AXHEBR R BT Ak (i, b'=0 BNy
TR bURIEAER, (EMRFORE At (o, b R E
B, ZaXHERA R A (. AE FORFRMMEIE S
SHREREA (M) Z A1 222, thige 1 AL, 6 FIORTRIRR-F1E
KB R AE 78 26.16~31.85 Z ], HiJ¥H XG

(31.85+0.59)>LG (27.14+0.26)>DG (26.73+0.67)>KG (26.67+0.26)>
CG (26.35+0.60)>RG (26.16+0.42) . H:if XG F1 LG fif5 84,

5 HAh Oy SRR AE B B3 22 7(P<0.05); DG,
KG #l CG iR BIR AE 273 A% . XG i ER AE
EBERTHAATE R, ATRES T 50 8 77 7 40 2 5
ek BA K, LT, ATy PSR L
TE 64.94~70.86 YL [E N, DG i3 R R A K, XG fH/)h.
LG 5 RG. CG 5 XG T g L' LR EER, HY
HoAth T4 7 AR B R 2 M 39 1 2% 2% 5% (P<0.05). DG
M KG BTG s 5t L 808, aTRES TR R vk | 351k
U, TR CMER . 6 R KRR o
MF 6.15~7.87 Z[8], Bk CG 1 RG FifG ¥ R 22 SR B
Gh, AR T X ERER o 25 8% (P<0.05).

DG I KG /& FrfS i R E S M SR, 5 s

=1 FRTRARFEERGERE

Table 1 Color difference of Amomum tsaoko obtained by
different drying methods

P * * Ei=tun *
L a b AE
LG  68.96+0.35° 6.52+0.15° 14.29+0.55° 27.14+0.26"
CG  69.30£0.50%  6.25£0.13°  13.29+0.48%  26.35+0.60%
XG  64.94£1.09¢ 7.87£0.42° 16.29+0.76" 31.85+0.59"
RG  69.43+0.43° 6.15£0.16° 13.16+0.40° 26.16+0.42°

KG 70.26+0.39° 15.43£0.39"  26.67+£0.26°
DG 70.86+0.93*

T WS FAR/ING TR 22 53 .35 (P<0.05).

6.98+0.12°

7.42+0.07°  16.27+0.33*  26.73+0.67¢

FELIAHSF . B R KIHN XG (16.29£0.76), f/MiH RG
(13.16£0.40), XG 1 DG. CG 1 RG i3 B R =R R GE,
Hofth 7 i v S 22 5 B 38 (P<0.05) 0 £ L AT, AR IR 48
A TR EROFEAEES, HE2THRHEEFRE.
HHp, DG I KG i3 s R AR AR M m K, X530k
iR b PR T T AR R R AR AR LT . AT 3
&, A R R P
212 BERHEE

ViR MR RIS HRA BRI, HNES A
BORAY, BT R A ER 8, mE 1 el R
P57 AR R AR A R I B A 1.04~1.29 mL/100 g Z [H],
WRIMGEAE—EER . H¥P CG (1.07+0.07) mL/100 g,
RG (1.07+0.07) mL/100 g, XG (1.04£0.07) mL/100 g fif5#
RYER MO R 2R, WAEEMKE, Wl
Tl AR EE AR RELRERNELE R TE
KR LG, KG., DG Frs s 13 & il & ¥ i sk
I, ATREAR AR T TR AR IR B AR A . TR NI
BeRoh Y —, YRR D . T I, AR AR T
PR IRL AT R R R R I R B

14 a

+ a ab

— —

(=] N
T T
o
(]

o
o

(]

YER & /(mL/100 g)
< o o
E =)} oo
T T T

<
(8]
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LG  CG XG RG KG DG
AR ZEN

H: AFE/NEFRERRA M 2 57 B3, P<0.05,
ES N s = WIS X U 2y
Fig.l Essential oil content of Amomum tsaoko obtained by
different drying methods
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221 S

K GC-MS ST HI 6 FORRITFr 2R i B iR
SR AT, FRIERTRUH — (L A5 A A 5
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Fig.2 Total ion chromatograms of volatile oil of Amomum
tsaoko obtained by differnt drying methods

38 fil; DG T H2R S 36 Fih; XG g HA1E 36 A CG i
THEIRAY 35 Fl; KG BT B 5 34 i 403k 2 R, 6 T
P57 ST AR B A R M RO A B A ek A A 22 ek,
HoA G A R TSR 19 Fl, 4Bk 208 L 3
BRI | RO . E-2-3F 0T . 2-1E-CL R0k | D7 R |
4-MHTE . alpha-FATHEE . (2)-FPERE . (B)-3,7-—H 3-2,6-
FTIRME L NIENEEIE I | o-H SR ARERE . ZERE IR
1,2,4a,5,6,8a-75 &.-4,7- “H 3E-1-(1-FF B 2 3) 25 | A-fbfn
Wi a-BEEE . RAAEIEIEE . pAEM B, ot BE, (H
I WA AR S B — B 25 7. BRI T4
15 B R M A3 R T e A e A D R, (A

MERAAEDEZES, KRN XG (51.29%+1.26%)>LG
(44.91%=0.06%)>KG (44.51%+0.15%)>DG (43.96%+1.21%)>
CG (41.98%+1.73%)>RG (33.69%+0.13%) Hit, 4-TE45 T | a-
MO, R e . o kENTIE 4 Fhs 7 A IR g =8
PR E R AT B R AR R R A R, A 15 Fhsiar i
ZH )22 R B

PR ¥R MR SRS T, LG AR B oA
4 F, SR IEERE DR | 2,4-2% IR TR, H
A 2,4-2% ZIREEA S RGO 1.98%+0.07%; DG i
TRRCRERG LA 4 Fl, 43312 6,6-— H 3E-2-31 FH FERUA
[3.L1]BEGE . EhHIIAE: . CIRZSHR . (B)-5- 2B LR, HH
X AT 0.04%~0.13%2Z [1]; CG Fr S B R A A A 3
B, 4 51R(2)-3,7- 2 H-1,3,6-1 ks =45 . I-4-2% 15T
e G, RG ISR R A MorH 3 Fh, o 1-EB .
(E)-3,7-H 5-2,6-F IR | 2-858-2-2 5 TR, HAEXT
F L XG TR AR U 2 50, AR AEEE AL
KON, HAXT & 5N 5.56%+0.00%7F1 0.03%+0.00%:;
KG IR A 2 F, kA BRI A jiE-alpha-J8
I, FMT SRR 0.07%20.00% ., 0.06%+0.00%. 11t
T, ASTR] T4 Jr 20 A5 55 R 45 M SO A 7E
FWES, HIGHA A AT BARRE S = B W
Z5., Hf, LG, DG. CG. RG g J A 1 &t
SR L, ATREHE R TR A A MR T
SRR H NS, B ALE T B RS, 15
HRESERER.

#2 FRFHEHFAMBERELAMESRIRENSE

Table 2 Volatile aroma components and relative content of Amomum tsaoko obtained by different drying methods

Fp %%ﬁffrﬂ i PREE CAS AR /%
/min LG CcG XG RG KG DG
1 10.09 1F P C;H,0  111-71-7 0.05+0.00¢ ND 0.07£0.01°  0.06+0.01°  0.1240.00°  0.10+0.01°
2 11.37 2-Jk M CioH;s  2437-95-8 0.14£0.00°  0.22+0.01*°  0.11+0.00°  0.08+0.00°  0.08+0.00°  0.07+0.00°
3 1332 6.6-— A2 LT3 1] CioHyg  127-91-3 ND ND ND ND ND 0.13+0.01°
BREE
4 13.35 B-IRNE CiHys  18172-67-3  0.230.01° ND ND ND 0.18+0.01° ND
5 14.06 AL Bt CgH, 0 110-93-0 0.11£0.01*  0.05£0.01°  0.10£0.01*®  0.08+0.00°  0.10£0.00®  0.07+0.00°
6 14.18 A CioHyg  123-35-3 ND ND ND ND 0.07+0.00* ND
7 14.21 beta-iR)fi CioH;s  127-91-3 0.08+0.00°  0.51+0.02°  0.34+0.01>  0.18+0.01° ND 0.100.00°
8 14.80 IKFEI CioHis  99-83-2 ND ND 0.41+0.02° ND ND 0.29+0.01°
9 14.81 T CsH ;O 124-13-0 ND ND ND 0.35+0.01°  0.45+0.01° ND
10 1542 T AR CioHis  586-62-9 0.05+0.00°  0.06+0.00°  0.05+0.01>  0.04+0.00° ND 0.05+0.01°
11 1593 AR CioH;y  527-84-4 0.14£0.00°  0.18+0.02° ND 0.11£0.01¢ ND ND
12 1627 BT CioHigO  470-82-6  44.91+0.06°  41.98+1.73°  51.29+1.26*  33.69+0.13% 44.51+0.15° 43.96+1.21°
13 17.26 Jeji-alpha-JR A CiHis  7785-26-4 ND ND ND ND 0.06:£0.00° ND
14 1727 (2-37-ZHH-13,6- /B =M CioHie  3338-55-4 ND 0.08+0.01° ND ND ND ND
15 17.29 3,7- " HIHE1,3,70 0 CioHig  502-99-8 0.06+0.00* ND ND 0.05+0.01° ND ND
16 17.90 E-2-F il CgH ;0 2548-87-0  0.32+0..00°  0.42£0.01°  0.3320.01°  0.50+0.02°  0.45£0.01°  0.23+0.01°
17 18.92 S22 -1 CgH;0  18409-17-1 ND ND 0.04+0.00° ND ND 0.16+0.01*
18 19.03 - TR CoHyO  143-08-8 ND ND ND 0.06+0.00* ND ND
19 19.06 TEFRE CgHigO  111-87-5 0.09£0.01° ND ND ND ND ND
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Ry AR5 /%
ey RHIRTED i AFR cas :
/min LG CG XG RG KG DG
20 19.90 2-1F-CLHEmRI CiHyisO  3777-70-6 0.35£0.01°  0.35£0.03°  0.31£0.00°  0.26+0.01°  0.36+0.00°  0.23+0.01¢
21 2028 s CioH,0  80-57-9 0.08+0.00* ND ND ND ND ND
2 20.79 J A CioHsO  78-70-6 0.55+0.01°  0.43+0.02¢  0.54+0.01®  0.38+0.01°  0.51+0.02°  0.72+0.02°
23 23.14 T CioH O  473-67-6 ND ND ND ND ND 0.10£0.00*
24 2349  (E)37-"HEE26-F M CHi O  141-27-5 ND ND ND 0.10+0.02* ND ND
25 23.17 (- —InF CioH (O  547-61-5 0.05+0.00" ND 0.04+0.00" ND ND ND
26 24.07 FHWE CioHis0  106-23-0 0.08+0.00° 0.14+0.01*  0.04£0.01  0.08+0.00"  0.06+0.00° ND
27 2544 o-HNTHEE CoH ;30 10482-56-1 ND 0.23+0.02¢ 0.26£0.01°  0.25+0.00° ND 0.31£0.01*
28 2598 A- I CioH;s0  562-74-3 0.55+0.01° 0.49+0.02° 0.52+0.01° 0.49+0.01°  0.49+0.01°  0.53+0.01°
29 2626 134-ZHE3IRCH-1-K8E C0H,O 40702-26-9 ND 0.51+0.00" ND 0.39+0.01° ND ND
4,6,6-HHBFR3.1.1]5-3- . .
30 2627 Uy, CioH (O 473-67-6 0.33+0.05 0.26£0.01°  0.35+0.03 0.26£0.00°  0.39+0.02° ND
—4-B7
31 27.30 alpha- AT CioH;sO  98-55-5 3.12+0.02° 2.1420.04¢ 2.65+0.03¢ 2.94+0.07°  2.96+£0.03"  2.96+0.07
32 2798 Al CioHyO  112-31-2 0.21£0.01°  0.21£0.03° ND 0.17+0.01° ND ND
33 2843 LIRZ5 G C,Hy0, 112-17-4 ND ND ND ND ND 0.04+0.01°
34 2852 (E)-5-58$ IRtk O 1R C,H;,0, 38421-90-8 ND ND ND ND ND 0.08+0.00*
35 3035 T CoH30  106-22-9 0.10+0.01° ND 0.04+0.01* ND 0.04+0.00* ND
36 30.85 (2)-FrisTE CioH ;O  106-26-3 5.40+0.06¢ 7.57£0.08°  4.55+0.11° 9.40+0.01*  5.60+0.05°  3.08+0.10"
37 3130 2,4-5% T J5- 1 CiHisO  14507-02-9 ND 0.10+0.01° ND 0.16£0.01*  0.10+0.00° ND
38 3245 JLaR-2-BE I CH;s0  3913-81-3 ND 12.67+1.46° ND 14.80£0.21*  10.42+0.13° ND
39 32.50 FrnE CioH;s0  106-24-1 13.42+0.17° ND ND ND 5.99+0.15°  9.60+0.58"
40 32.60 J5i-7- B8 I CioH;s0 21661-97-2 ND ND 6.55+0.93" ND ND 4.42+0.06°
41 3276 fis2/4i0 CiH;s0  106-25-2 ND ND 5.56+0.00" ND ND ND
42 3345  (B)37- W26 M CoHi O 141-27-5 4.88+0.11° 6.63£0.71° 2.75+0.46¢ 7.29£0.71*  3.72+0.37°  1.43%0.05°
43 3350 2-28)g5-1-B CioHy0O 22104-80-9  0.44+0.01° ND 0.32+0.04¢ ND 0.17+0.01¢  1.75+0.11°
44 3434 Ko TE PR i CioHj,0 28785-06-0  6.37+0.04°  7.77£0.74°  8.50+0.10°  10.21+0.17°  9.33+0.11°  6.22+0.49°
45 36.77 2,4-58 I CioH;0  2363-88-4 1.98+0.07° ND ND ND ND ND
46 37.44 Fm CioHi40  499-75-2 0.08+0.00" ND ND ND ND ND
47 38.55 2,3- A 1H-Efi-4- CioHyjeO 51932-70-8  1.52+0.02° 1.63+0.03°  1.43+0.04°  2.39+0.09" ND 1.13+0.05¢
48 3933 2R T CioH,0  2439-43-2 ND ND ND ND 0.10+0.00°  0.32+0.00°
49 40.99 o- HIFE AL CioH (O  101-39-3 1.93+0.01°  1.70+0.03° 1.5240.06° 1.2540.04°  1.37+£0.03¢  0.88+0.02"
50  41.23 (L-AFEIRP ) H CoH;,0  31729-66-5 ND 0.07+0.00°  0.05+0.02®  0.05+0.01"  0.05£0.01°  0.04+0.00"
51 4197 ZIRAT R CiHy0, 16409-44-2  3.16+0.03° 1.8740.07°  4.46+0.05° 1.65+0.01"  2.66+0.04¢ 11.30+0.28°
52 43.11 JI5i-4-2% Kt C1oH ;30 21662-09-9 ND 0.07+0.00° ND ND ND ND
53 4847 JL-2-+ CppHpO  20407-84-5  0.05£0.01¢  4.13+0.12°  0.91+0.03° ND 2.11+0.03° ND
54 48.49 2+ i C,H,0  4826-62-4 2.17+0.02° ND ND 5.2240.02% ND 0.74+0.02¢
55 50.67 124056 82N E4 T~ CisHy  31983-22-9  0.07+0.00° 0.10£0.01*  0.05+0.01¢ 0.06+0.00°  0.05+0.00°  0.05+0.01¢
. —1—(1—34%1%)}7% 15H24 -L2- . B . . . . . . R . . .
56 52.41 A-FERNS CisHyy  483-76-1 0.23+0.01° 0.33+0.02° 0.19+0.01° 0.17£0.00°  0.14£0.01¢  0.15£0.00¢
57 54.86 oM CisHyO  639-99-6 0.39+0.01* 0.41+0.03" 0.27+0.01° 0.31+0.01°  0.29+0.01*  0.21£0.01°
58 5574 AR CgHO  96-09-3 ND ND 0.03+0.00" ND ND ND
59 56.17 R CisHy0 40716-66-3  3.33+0.06° 5.18+0.17° 3.27+0.25%  4.77£0.06°  3.50+0.06°  3.72+0.14°
60  60.16 2HHE2-ZHE TR CisHyO  465-28-1 ND ND ND 0.04+0.00* ND ND
61  60.28 ARG CisHyO  473-15-4 0.06£0.01°  0.09£0.01°  0.06£0.00°  0.06£0.00°  0.06+0.00°  0.06+0.00°
62 6037 oG CisHyO  473-16-5 0.07+0.01¢ 0.12+0.01*  0.08+0.01° 0.07+0.00°  0.08+0.00°  0.08+0.01°
63 6217 AR CisHyO  106-28-5 ND 0.05+0.00* ND ND ND ND

TE: ND FaRRKL I, FATAR ARG F B3R IR 22 53 B 3# (P<0.05). & 3 .

Xof A ] 98 5 3T T A e 2R 1) S A M A R
SRR 5 BER T 28T 3%)HEA TP RIMH | bifle i 22 55 F b 7
Br, SR 3. 42 REH, 6 M 17 R PG 5
R FEIERMEFR NI 13 70, B LG Frfs B R & i
RTEET 3%HH A 8 Foh, HAb Ty TG 5t

Boh 7 R, FEHERMEFIINS BN E EE
82.31%~85.92% 2 [H], KN CG (85.92%+2.85%)>RG
(85.37%%0.49%)>LG (84.60%=0.10%)>XG
(84.17%+0.82%)>KG (83.07%+0.16%)>DG (82.31%£0.52%).

FER A Y SRR A = e S, Jt
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Table 3 The main volatile aroma components and relative contents
of Amomum tsaoko obtained by different drying methods

. FEEEVEF YR
T T
LS 2 YR 44 B RIXIEa%
S/ %
Al ARl 44.91+0.06
A2 I 13.4240.17
A3 XTIEWNIEEREE  6.37+0.04°
A4 2)-FrEEmE” 5.4040.06"
LG s U?;;;Zé asge0q]  84.60£0.10
A6 IBAEAEE 3.33+0.06°
A7 IR s 3.16£0.03
A8 alpha-HA Vi B 3.12+0.02
Bl Rl 41.98+1.73¢
B2 S -2- B3I 12.67+1.46
B3 AFIENEFEHEES  7.77+0.74¢
G B4 (D) 7.57+0.08 65,0249 85
ps 37— I 6.63+0.71
-2,6-3F "I
B6  RI-IBAEAEE 5.18+0.17°
B7 S -2 IR 4.13+0.12
Cl Ryl e 51.29+1.26°
C2  XFIENIEEFEE  8.50+0.10°
C3 JI5-7-5% s 1 6.55+0.93
XG C4 sy 5.56+0.00 84.17+0.82
C5 (Z)-FriEms” 4.55+0.11°
C6 LR MR 4.46+0.05
C7 AL RE 3.27+0.25¢
DI Rl 33.69+0.13¢
D2 S -2- BRI 14.80+0.21
D3 XTIERHEZEREE"  10.21£0.17°
G D4 (2)-FriEmE" 9.40+0.01° 65 370,49
D5 (EM’.??EEE 7.29+0.71
-2,6-3 I
D6 2 T 5.22+0.02
D7 RE-BAEAEE 4.77+0.06
El il 44.51+0.15°
E2 R -2-5E 10.42+0.13
E3  XTENHEEFR  9.33x0.11°
KG E4 %—%Df@? 5.99+0.15 $3.0740.16
E5 (2)-FrEeTE 5.60+0.05¢
E6 (B)-3,7-=1 2 3.7240.37
-2,6-3 T ’ ’
E7 - AR 3.50+0.06%
F1 R 43.96=1.21°
F2 27 g 11.30£0.28
F3 B 9.60+0.58
DG F4  SPENFEERRE  6.22+049°  82.31+0.52
F5 JI5-7- 5% s 1 4.42+0.06
F6 J A AR 3.72+0.14°
F7 (2)-FriEmE 3.08+0.10°

TE: P04 R [ 50 1) L AN ) 48 0 2T 04 i A5 5 2 i 3
AB 4 B EBHE R Y BRI o

A FRBEFESSY 4 Fl, ke I EE R
33.69%~51.29%) . (2)- ¥7 1 & (A0 X & & 35 B 4
3.08%~9.40%) . XT IE ¥ 5 7% BB (AH X & 5 Bl R
6.22%~10.21%) . Sz =X - 15 18 B (A X & & FE A
3.27%~5.18%), HH (2)-FriEmEAH X% 25 57 0 35 (P<0.05),
oAt 3 A0 e R0 0y s HAT — AR . R
BT, alpha-#ATIEE N LG IrSEHRAEA,; R-2- T 20
R CG g R A BAERE R XG IS R R A; 21
TN RG TSR RERE . AR R RS TR &
FOR S 22 bk, MR ML GBS R . dtknT
W, ARTR iy T A5 B R 2 A e M B AR 0 o 2 A
AT O AR R 25 b, AR IR R X B .
222 B|EMEEERSFESH

6 BIAS ] T8y 2T MR Ao SR R M A R ) o e
KA RFE 3 s, % R E RIS 19 B, B
22 B, EIEZE 12 80, RS 2 RN, mi2S L FP, LML 7 Rt
FEERS 2 Fl, WS 2 Bh, Z8E. whmgE . B 1 R, Al
VLA, T R R M A SR o DA 28 RN B2 de
BT 82.75%~95.69%Z 8], KK RG (95.69%)>CG
(94.96%)>KG (92.86%)>LG (92.36%)>XG (91.98%)>DG
(82.75%). Hr, DG Frfg s S o iR 2R i TR 2R
1 (11.35%+0.29%) i 25 15 T I Ath T8 7y 207 15 2 28 (B
KB 1.65%~4.46%75 FBl), Hrp FEH L LIRE ML
(11.30%+0.28%) W BTk e K o TS oT F RS ) IO Ay o
WHRE, BT RG TR RUREEAS & 5 7y (52.20%) 5 T HipE
FEE(43.49%), HMh Ty R IR LIRS &
w, FEURHT RGOSR AT A
T XGRS 8. bl W, BRI LR AR
Gy AT S RN 0 32, 3 5l ke o 25 OV F 5 45 SR A1
Ao BR RG I B R LIRS udne s 2 40, o T4 =X
TN AR B ALY S B2 ) o A i o
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Fig.3 Volatile component classification charts of Amomum tsaoko
obtained by different drying methods
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ML B BRI R AR
M E BB R, AT AN [ T4y X A AR
PALFE bR B R MR SR A TR A B . SRR, R
[ 4y U R A P AR R S AR R . AEX
TRt 2 5 B3, Hrh CG I XG SR L/, 2 ]
A2 PR A Mo i v R SR i B R R B S O SR AR T R
MRREL, KG M DG SRS L™, o b ¥ N RIKFE, 17
INEREOPE S | ML, SE R sz, DL REER Y
JBE TS PO i S 45 ARV &, RG A RIR o R/, S
WERE AR A A, 5 AT e AL RIS R 52 AN
() T4 5 XA B A 45 A0l 5 7 1.04~1.29 mL/100 g
0], B A v ] 2 G T e L R i AR AR D
F1%AER, Hokmr P a T 45 AL, FES R &
SREREE, RS ARTEFNTREERAER
A, H LG, KG. DG # &l & & AHx 8w, nIResz
TN BRI TR 1 P 4 0 1 RE X T R AR & i B 25

PR R MBS ST R AR AR —, HIE
WFFE U TR, AN [ D 2N R SR K B R A
B, AT GC-MS FEARSHEITM 6 FARHT
P07 SR B R R RSy, R R E
SR bt 22 20k, 6 Fh T S L AR I
K 63 i alsy, HAHEAMESIYA 19 F, I
e R RTET 3% 4 Fh, R FEHIEE . (2)-Fr5
T | X T PN R P R S R AR, ik S A A S o
AR 0y = A B A AT M. iR R B,
A F o S AT o R B B LA B 2 e, XVTRE S
TREBEA IR | Tl AR TR . TR ] Y 25 S
Ko XPERHEYIN &, RGN & AR it 25 e L
R AL, Rent i BEE N BT AR 3 M A
iR S Ry, X AR R R R L B HATRER
B . 2GR, RTINS S A B R R AR
Z5 . WAL, KRR T S B R B — Ry
ALAY, AT SR 2 b, (EX T RS H R R
HOAZE B HSERFFE B ARAED ), Al s s
SESRAY P A A R S R RT IL, R IR T ST
S B R A5 R e R T — E 25, 4R
A B AR B AT R 22 5, X AR R Ty
M T RR LA B TEA — 7 22 AR

WF5E R B, ANIE TR s R R R R M
RS (M X & &R T 5T 3%) 1 AH X & & 7
82.31%~85.92%Z ], ¥ FIRhERLA ekt 22 51k 3F
FEFSWOA B 2 PR mEE . - . B
22 P IEN SRR | (2)-FriE]. (HEZHE LIRS
YRR S A R 22 et . R R RSP T
TR TR, A 4 P BE R SRR R

MIFREY, BRI T B SRR EARER Iy, XL
EZRMERERNGEEIAAMEUN, R X EAHBR
Z5M. B, DG FrifE Rt Z B R 5 5 (11.30%) K
W s T A 3K, R B SR AT o B G B R R A
TS LG, KG Fl DG Frfd b &g B b i, HAX &
R, PR RLREAT B BOR A

AN T) ) J3 o 28 LA AN [ ) A AR A, TR 2R ) I 2
RIS W B A R 43, LA B A B R A ) B
BT 2 BA RAEME SR, A5 Pt 6 MRl
Ty TR TR B R 0 R B S SR S A A 7 4
Br, % S 19 Fh, 28 22 B, SRS 12 B, RS 2
B, BZE 1 Rh, HAZE 7 B TERRERAE R EFESSS
DA S MBS N £, BSRTE 82.75%~95.69% 1], ik
W BTG BiF g 45 SR — 30 AT S SR R B B 5 ) o
WoRF, BERALG YN LR WA i 7 < vk A, B g b
RG {820 e A B (52.20%) > 0 5 (43.49%), Hifth
T KT AR R IR S ERE .. SRA0 5%
AR E, FIRES . MRAEER . i, &~
IR 20 B S A BRI S e M R ATRE ARK
F 58 5 S T Ay B SR b AR R XU B SR 1) e PR A R0 S
Fio AP T PR R f v, wEMESR
BT AR AR . AFIRIE LA Rl — 25
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