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Quality Change and Preliminary Study on Shelf Life of Amomum tsao-ko Powder
under Different Storage Conditions

LIAO Fangping, ZHANG Yingping, WU Lianzhang’, GAO Penghui’, HUANG Mei, YOU Shengjun,

MU Mingxing

Nujiang Lisu Autonomous Prefecture Amomum tsao—ko Industry Innovation and Development Center, Lushui 673199, China
Abstract: To investigate the effects of different storage conditions on the quality change and shelf life of Amomum tsao-ko
powder, this study took two physical forms of A. tsao-ko powder and dried A. tsao-ko fruit as the object, and set storage
conditions such as room temperature ventilated, room temperature sealing, sealed at 4 °C and sealed at-18 °C. The long-
term stability test method was used to track and measure the changes of volatile oil content, water content and aroma com-
ponents of A. tsao-ko powder five times within 16 months, and the sensory traits were observed at the end of the experi-
ment. The results showed that the final volatile oil content of A. tsao-ko powder preserved at room temperature was 0.12
mL/100 g, the loss rate was as high as more than 95%, the moisture content increased significantly, the aroma components
changed significantly, 1,8-cineole decreased from 35.08% to 0.28%, and caking and severe insect infestation occurred, and
the aroma and spicy taste were lost. The final volatile oil content was reduced to 0.71 mL/100 g at room temperature, and

the aroma and spicy taste were light. There was no significant difference in the volatile oil content of A. tsao-ko powder
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stored at 4 °C, and the sensory properties were good, but the main aroma components such as 1,8-cineole were lost to a cer-

tain extent, which was a suitable storage condition for A. tsao-ko powder. The effect of -18 °C sealed storage was the sec-

ond ; the loss rate of volatile oil in each treatment group of dried A. tsao-ko fruit was less than 10 %, and the smell and

taste remained good, which could retain the characteristic aroma components of A. tsao-ko completely and had excellent

quality. This study can provide an important reference for the processing and storage, quality control and scientific formula-

tion of the shelf life of A. tsao-ko powder. It is recommended that the storage conditions of A. tsao-ko powder are sealed

and refrigerated at 4 °C in the dark, and the shelf life can reach more than 16 months; sealed preservation at room tempera-

ture in the form of dried fruit and grinding before use are the best practical strategies to maintain aroma quality. Breathable

and room temperature preservation should not be used as a long-term storage method for A. tsao-ko powder.

Key words: Amomum tsao-ko; storage conditions; quality change; shelf life; volatile oil; aroma components
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mL/100 g, 29 16 4~ H J5 {4 0.12 mL/100 g, 48 25 %
35 95% LA s GF-2 (PE 48 % i % 1) 78 1 56 T 4R
106 d 4 4% & b 8 R B3, R R R 12
mL/100 g J5 284k #4 2% , #c 4h 0.71 mL/100 g ; GF-3
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2024-07-01 0.58+0. 14" 1.1240. 12" 2.65+0. 15° 1.9940. 01" 2.3340. 28" 2.4140. 38°
2024-10-09 0.50+0.01" 0.95+0. 40 2.48+0.25° 1.7840. 07" 2.5740. 14"  2.6440.29°
2025-01-13 0.25+0. 00° 0.99+0.01" 2.76+0. 06" 2.0340. 31" 2.6540. 14° 2.65+0. 14°
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fif 7] /min GF-1 GF-2 GF-3 GF-4 C6-1 CG-2
1 4. 86 B-JRM  0.64%0.05" — 0.0340.00° 0.5040. 03" 0.1940.00° 0.4840.13" 0.5540. 03"
2 7.05 4545 0.9140.68 — 0.0840. 01" 0.4940. 03" 0.26+0.01" 0.3340. 06" 0.5040. 03"
3 7.53 Yy -FAWIE  0.18+0.03" — — 0.2140.01° 0.0540.01° 0.1340.02° 0.18=+0.02"
4 8.41  Xf#ifi-2, 4 0.14+0.16° — — 0.1040. 01 0.0740.06° 0.06+0.01" 0.08=+0.01°
(8) -
5 9.08 a-/KiFME 7.46+£3.45" — 0.1840. 03 4.5140. 27" 0.4740.01" 2.8140.36" 3.9240.27
6 10.85 1, 8-#&MZ 35.08+1.50°0.2840.02" 11.3540.89°20.35+0.63 17.83+0.47'29.5842.11"31.3240. 93"
7 12.04 a-JEE 0.2640.06" — 0.1240.01° 0.3340.04° 0.1340.01° 0.2440.02" 0.2540.02°
8  12.46 B-TEhME  0.26%0.04° — 0.0540.01° 0.5640.05" 0.06+0.01* 0.1840.03° 0.2240.01"
9  13.04 [AIFFFEEREFEIE 1.1640.07° — 1.1840.07" 1.1340.14" 0.57£0.06° 2.0440.23" 1.9040. 14°
10 13.94 1E 0.0840.02° — — — 0.1440.01° 0.1140.02° 0.0940.01"
11 20.90 Jea-2-F4mE 0.4740.06° — — — 0.5540.04" 0.4840.03"
12 28.68 J5 FE 0.2940. 04" — 0.6940.03° 0.4340.01° 0.5040.01° 0.2840.02° 0.2740.01°
13 31.45  WEME-4-EE  0.6840.09" 1.6940.33° 1.4840.03° 0.77£0.02" 0.99+0.03" 0.5640.05 0.5440.01°
14 34.87 RA-2-ZAEMEE 6.4240.50° 2.97+0.18" 2.8940.02° 8.74+0.18" 7.4740.08" 7.5740.30" 7.1440.21°
15 37.02 OYFEEEE 3.5040.47° 3.2540.16° 4.1940. 03" 4.2540.07" 5.2140.05" 4.1740.06" 3.90+0. 12"
16 38.11 FRERFATMEE 2. 134£0.40° 0.4440.04" 6.5140.07" 3.67£0.05° 4.48+0.01" 2.8140.10° 2.8540. 06"
17 39.04 a-Rie — 3.2940. 47" — — — — —
18 40.62 Mg 5.6740.50° 2.0940.09° 4.1040.02" 6.89+0.11° 6.8240.10 6.9340.09" 6.3840. 19"
19 41.32 @[ (E) —2- 0.5240.08° 1.2340.17° 1.9440.07" 1.36+0.03° 1.6440.06" 0.4640.07° 0.7040.01°
IR -1-J ] g
20 42.61 ZWAEMES  1.9240.22° 0.3640.02° 1.70£0.01° 2.33£0.08° 3.08%0.04" 1.06+0.04" 1.22+0.03°
21  45.21 L-&FHEE  — 7.8940.21° 0.674+0.01" — — — —
22 45.85 PEACIE — 1.204+0.32° — — — — —
23 46.68 o — 6.46+0.21° — — — — —
24 46.18 2-ZEFETHE  12.3140.92°9.50+1.43° 22.9240.24°21.29+0. 16°21. 4040. 20° 18. 50+0. 31° 18. 08+0. 51°
25 48.93 iy 4.4140.37° — 4.9440.07° 6.4540.10° 8.05+0.09" 7.09+0.28" 6.1240.13°
26 50.74 2-SRPNEZERIEE 0.43+0.12°92.6740.15° 0.3240.01° 0.52+0.01° 0.52+0. 02" 0.3440.02° 0.3140.01°
27  53.68 JR-2—t M 1.94+0.05° 12.82+1.10°3.3440. 16™ 4.08+0. 03" 3.57+0. 14" 2.50+0. 26* 2.4940. 06°
28 54.89 2, 3-—&-1H- 3.67+1.10% 14.5841.58 13.0940.22°2.96+0. 06" 5.30+0.17° 3.76+0.40° 3.56+0. 10"
Bli-4- g
29  58.58 2-FHIE-3-ZEHE 4.2340.51° 2.2440.35" 10.4540.31°4.00£0. 03 5.594+0. 19" 3.4040.36" 3.1940. 12°
—2-TA &
30 60.24 AP TEAEE 3.9840.46° 25.4240.10°6.9240. 01" 3.3440.01° 4.7540.08 3.134+0.18° 3.08=+0.09°
31 60.94 WAIKE  0.6240.19° 1.3040.02° 0.84+0.03" 0.7040.01° 0.7640.02" 0.35+0.03" 0.43+0.02°
H: —FRaARRH, FfTARTERRAZEREE, TH.
5 TRIMBEGERMIELMESRS 7 LS5 BiI: %
2@; 0024-03-18 2025-01-13
R GF-1 GF-2 GF-3 GF-4 CG-1 CG-2
WIS 11.0244.11°  3.2940.47° 1.65+0. 11° 7.8340. 16" 1.8040. 12° 6.2740. 36" 7.5940. 46"
M 12.8740.42°  44.7140.09°  18.8840.08  15.2440.17 19.5040. 10° 15.2340.19°  13.91240. 30°
W 35.2241.91°  48.07+0.65°  57.1140.90°  48.4940. 46° 50.80+0. 33" 43.67+1.62°  41.73+1.02°
EEN 4.5740.69° 2.03+0.15°  10.16+0. 14 7.36+0. 14° 9.2040. 05 4,3340.18° 4.77+0.09°
Bk 35.0841.50°  0.28+0.02° 11.35+0.89°  20.3540.63° 17.8340. 47° 29.58+2.11"  31.32+0.93"
By 0.6240.19° 1.30+0. 02° 0.8440.03"  0.70%0.01° 0.76+0. 02" 0.3540. 03¢ 0.4340. 02°
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K —2- B IR K (8.74% ) A A7 % (6.89% ) o L T
WU AE , T 2 B2 5 it 40 0l b Tt = 48.49% Fl
15.24% ; GF—-4 1y 1,8—Fe - K & B 2 17.83% , &
I (8.06% ) Fil 2 TR A i (3.08% ) 3 % t 6 A
T TE R, T S R 2R B A 4 Sl T & 50.80% Al
19.50% .,

TR R AL B, CG-1 (MR A A8 = IR B ) A
CG-2(PEASE R % &) 1) R B FH N R FEaR
P S Ab B, W Y 1,8—H K A i 4 Bk
29.58% F1 31.32% , W 25 2 i 4 Bl Sy 43.67% Hi
41.73% , 28 i 43 1) M 16.23% F113.91% , 5 91 ik
FE 0 o S e AR . R A RE R
AR AR A] 0, DL R S N R BE fee A R IR B R
ROFFAER S MEERMIEET ,PEAL4 °C

% B AE (GF-3) J& A0 X 50 48 07 8 & SRR AE 1
AR 7
2.4 REMRWE

I 25 R (2025 4F 7 A 22 H ), % 45 4b 28
YRR S 1R R R AT TR AR S A, K
AN [ 75 45 0 5 M B o R R R IR
FEEWI I 22 5%, RO B AL R b, GF-1 (M A1 48
B BB DL K R R (1), HE AR
T A WRORI 2 B, S RE 448, N E 4k
GF-2 (PE 4% %2 1 %% B ) 7 R 125 BlOvR 1 0K , JK
BB R B 5 i GF-3 (PE 48 4 °C#% ) | GF—4
(PE4$-18 C# ) Je T R A B2 vf CG-1 (# A
482 E ) . CG-2 (PE 4% 55 R % &) (il 75 Wk F1 3
PR B0, AR R R AP . BREEIR 5 L
B i R I R A S I A R B A W) G RUTR
By IR 2 B R A7 SR R T R R SRR AR
I A ORGSR R B R AEA T B
SAy KR i 5 51 & W ), AR R
0 5

A

Bl 1 =EESRTHE RN I RMA SR
3 i
3.1 MR AKX EZRKHLERA WA ENR M
P T 2 B R AE A SO 25 AN ) 3 Ok
B SR R EE RS SRR,
TEARM T, B AL B 5 R K (GF-1) 7E 16
AN F ¥ R 2k 95% L 1, 22 B3 R R
BEE LM EM BRSPS EHE A
WA i BN R, F S B (GF-2) F i
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Wk 2% A R AR R, (H e 4 BT & 0.71 mL/100
g, VL IR S 1 T R 25 B e, 7 & AT mT 4%
KN AL AR . 52, 4 °C B BRI
R K (GF-3) # A& il % i 2 B 4E R 1E 2.48 ~ 2.76
mL/100 g, 45 I 8] o5 06 @ 3% 22 5% o mHIR VOB SR R
FHT ARIR (2 ~ 8 °C) 5 F T AEABUE & 4 143 B X
R A 5T % et 4 W 2 TR TR CRORE A i R A
TR A5 RE B AIK T 43 19 #haz gl 32, DT 4
il T I A R KRR AR ROV . T -18 °C % B R
7 ( GE—4 ) 1 45 5 I DRAF RO (B %% 1.74 mL/100 g)
AR T 4 °C ¥ i, 7] BE 5 ¥ 3 B v K S O K
Xt 21 235 ) 1 BIL AR 405 A G, 5 B0 40 45 R T 7E
T T g R Bk . TR IR A AL (CG-1
CG-2) it B Kb &2 B, ¥ & B 2k R8T
10% . HEAMGEE " I BEGE IR R BT, W 2.5 a (i T
W5 05 a iy T o RAEH Kb & & Lg%
2550 o UL U B L IR R A AU R T R AR Y
Yy BB B, RE WS 7 — 58 R B L BHL B 4% 2 T 1) Ah
B B, BSOR R & 0 R B RE ) 32 IR R
A e Jr 552 e i 2, b 4 °C %% V% B B
a8 % 3 TP EE I R e o 2 S S E R
I T 0 SR W R 08 o R PR IR BR B LR TP Y
R,
3.2 MEREMHNERH K EEZNF R

K A3 Fr e R R R A PR R A2 M Y O A 4
Pt o e] RE 2 0 T 45 AR BRI CE A
BT o 9 &k B iE SR AF B AR i (GF-1 . CG-1) K
gy oo R e b JE, & 4 gy i ik B 12.83% i
14.06% , & & @ FRIGE . X 0& H A48 B A
BAF 3 AOME AR AT RAE S Z AL R
23 4 S W BE IR BT b 0 K 4 EE R B WO 7
W 1 SR N AN AR S S i B it R
A BRI R A SRS Y o R R AR T T
A% B AE BIRE K o 8 I A A I O R 3
PRFFREE , 25 W [H) A5 18] G 3% 25 5, 4 48 T ORE A
JEA B KR, L, S E e R R AN
K FoK o B w0 SRS I , B RS T B8R
it R S, N A
3.3 BB EMHHERLF AR WH A

N A S R A R Il

PR 18— I 2 R SR R i v R e o 1 R
fIE B A3 10, H A B pde i A, LR BR R e
VE R VF ) 5 S by 3 A0 B2 A i B bR . W)
Th R A 1,8—F it 2R % 1 Ol 35.08% , I 10 4~ H
J& , =W E AR AR & (GF-1) Tz i 43 LT 58
2R (AL 0.28% ), [\ B f2 =X — #8 A6 BL B
(25.42% ) . L—75 F+ W (7.89% ) . 75 5 2 (6.46% ) %%
) 5, DA B —2—+ U I (12.82% ) %5 I 2%
WG E . RHE R IREE T R
1) T 7 2 B 43 A T SR AR L HE R S A s
S BRAE R RE B (GF=2) R AR 3 T 1,8-#%
M2 R T R R 2- 2R3 T S iR R LA, U
BH RO 2% B A ke , =R R R R A S R AR
B AL N . 4 °C % B R (GF-3) il &R
b B ZH (CG-1.CG-2) iy 1,8— e I {5 B3 R A
H A i R 2 -2 2% 0 T R A it AR R AR 2R
I 28 0 IO 1) R V) 2 i T T o X ] BB A
IR B 43 76 W5 sk A8 vl 45 0 B ik sl A Ak AT G
TR 2 BT LA RS R R A, — i H T
AL ERRER™, 5 — b s TR
DAL TS AH T 5 P RS I R B A G, A 2R R AZ
FA L, B, LR RE A s % B AR
N (R o O SR 2
3.4 WA ERHRE KRG R
AR I 0 A 2 A e R S O A e B
T Am , WA S 5 15 &I B A I 45 R LA R
M — 2k . w= RS SR R R K (GF-1) 7 16
A A JE B U, 3 ARl R R R
Bk, X 5 1% 2 B 4 R T S ARG LR AR A R
SILFREBRRNERYE ., BAAEAS
SOPE & T30 ORI B S i Sy RO A R T
WA M T A, R B R
F7 10 BBy (GF-2) 77 bR FI 2 BROR B 400k, 5 HA%
K A T R A R R o IR B
5 77 19 55 3 By (GF-3., GF-4) - B 5 4% 4b 78
(CG-1.CG-2) 1) 75 WK FI1 3 BROR B4 80k, i T P ¢
RAr. CG-1 B 744 &l & & MA&F S5 7 b
FIAE, BHAK S & EE T2 14.06% , 8 i (5
) (GB/T 45414—2025) th 23K (<13.0% ) , K I~
AT 7 B A8 KU, AR A R AT O R R 47 T g
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