5 45 % 4 20 ) i Tl B Vol. 45 No. 20
10 H Science and Technology of Food Industry Oct. 2024

2024

utds, RKE, BN 4, & 56 508 58 W0 KR BB 0] B & Tk BB, 2024, 45(20): 271-278. doi:

10.13386/j.1ssn11002-0306.2023110140

YANG Hongjin, WU Changxi, TIAN Yingju, et al. Analysis of Nutrient Composition and Flavor Substances of Fresh Amomum tsao-
ko[J]. Science and Technology of Food Industry, 2024, 45(20): 271-278. (in Chinese with English abstract). doi: 10.13386/].issn1002-

0306.2023110140

* ST -

BT LR E TR B USRI B 43 A

igtse' >, RRE, HESH >, RER S, BKE, HER' Y
(l.=F R K5, =& L% 650201;
2 E2HRLERFEBAFZHAFR, =& L 650201;
3EHRLEKRFEHEE Fmm L IEE AR T, =& %% 650201)

B ENARHEIERTRRD ARSI R A AR SRR, AAR AN, 8L iE-2
M FERTARRDRIER ARG R EITONER ., BRET, FHEIEPRPLERS, # 70.61%, IS
Wi # 2.35%, #&EEGH 2.76%, EREH 5.94%. #HEEF R P EANF 30 MR, & FE 0.10~3.45 mg/mL 2
B, Fb, AR 12 4, BEEE 57.99%, TiafelgiiER 18 A, & E 69 47.23%., AN 69 9 AP A LB
T, MARNSERS, HARNSERK. BT E5REDGHFUHIE, Rk, RGRHETS, AP LR
46 FAE L ERAY P, AR, (Z) 3,7-=F A-2,6-F 2 HEE. (E) -3,7-=F A-2.6-F _MHdk. R2-+ =%
B, R2-FHBEWRASERD RBEFAREMEALARETREHT RS IR XL ARS A R2-T 2
. (BEZ) 24-BZMEs, R-2-FHEE, EFB, 4-FRATR, (2) -3,7-=FX-26-F k. (B) -3,7-=
WD 6-F A, ATAREE, AT ABE O MR, ARSI R TR T, X BT REFRMET ZRIE,
KRR AL R, BB, IS B, A &k MR HK, Mok

FES2S:TS255.1 SCHERARINAD: A X EHS:1002-0306(2024)20-0271-08
DOI: 10.13386/j.issn1002-0306.2023110140

Analysis of Nutrient Composition and Flavor Substances of Fresh
Amomum tsao-ko
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Abstract: To study the nutritional composition and flavor characteristic substances of fresh Amomum tsao-ko, gas
chromatography-mass spectrometry (GC-MS), amino acid autoanalyzer, and gas chromatography-sniffing were used to
analyze and identify the nutritional composition and volatile flavor substances of fresh Amomum tsao-ko. The results
showed that fresh Amomum tsao-ko contained the highest moisture content of 70.61%, crude fat of 2.35%, crude protein of
2.76%, and total ash of 5.94%. A total of 30 fatty acids were detected in fresh Amomum tsao-ko, with contents ranging from
0.10 to 3.45 mg/mL, among which, 12 saturated fatty acids accounted for 57.99% of the total amount, and 18 unsaturated
fatty acids accounted for 47.23% of the total amount. Among the nine amino acids detected, lysine was the highest and
valine was the lowest. By comparing the aroma characteristics, mass spectra, and retention indices with those of the
standards, 46 volatile flavor substances were identified from them, and citral, (Z)-3,7-dimethyl-2,6-octadienal, (E)-3,7-
dimethyl-2,6-octadienal, trans-2-dodecenal, and trans-2-octadienal were found to be in high contents. The key aroma
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components of fresh Amomum tsao-ko were identified as nine substances, namely, trans-2-dodecenal, (E,Z)-2,4-decadienal,

trans-2-octenal, n-octanal, 4-isopropyltoluene, (Z)-3,7-dimethyl-2,6-octadienal, (E)-3,7-dimethyl-2,6-octadienal, citral, and

eucalyptol, based on the intensity value of the aroma and its odor activity value. The results would provide a theoretical

basis for the drying and processing of fresh Amomum tsao-ko and product development.
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Table 1 Results of physicochemical indexes of fresh

Amomum tsao-ko

R KAy (%) HIENI (%) BIK (%)
B R 2.35+0.07 5.94+0.52

HIEH (%)
2.760.10

70.61+0.80
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Table 2 Fatty acid composition and content of fresh
Amomum tsao-ko

TGS Zr it (mg/mL)
THR(C4:0) 0.38+0.01
=% (C13:0) 0.12+0.01
TR R (C14:0) 0.16:0.02
2-Z4IfR(C14:1) 0.120.02
T H AR (C15:0) 0.11+0.01
T HEIFIR(C15:1) 0.15+0.01
FEAEIR (C16:0) 3.45+0.78
FEREIMAR(C16:1) 0.56£0.15
LAk (C17:0) 0.3420.04
MRE-10-—+-EAN (C17:1) 0.210.01
fifi fE R (C18:0) 1.04+0.18
HAR(C18:1) 1.48+0.05
WMz (C18:2) 1.24+0.19
AFJFRER (C18:3) 0.10+0.01
T\ =R M =R (C18:3, cis-9, 12, 15) 0.06:0.00
AR (C20:0) 0.35+0.01
AR (C20:1) 1.77+0.18
Zmr R (C20:2) 0.16+0.01
AbAE =R (C20:3) 0.32+0.02
Z—kem(C21:0) 0.42+0.01
AEA: VUIRTR (C20:4) 0.14+0.01
MiE-11,14,17- - —45HL H R (C20:3, cis-11, 14, 17) 0.33+0.02
ik FRTR (C20:5) 0.14+0.01
1L #7AR (C22:0) 0.23+0.01
IrER(C22:1) 0.57+0.02
T TR TR (C22:2) 0.43+0.02
Z=hrme(C23:0) 0.78+0.02
Uiz (C24:0) 1.65+0.07
T TSR (C22:6) 1.65+0.03
PR (C24:1) 1.65+0.05
HANRITZ (SFA) 27.08+0.95
HURM AR R (MUFA) 19.51+0.36
ZARMANRIZ (PUFA) 13.74+0.22

3 Pl RORE SRR A
Table 3 Amino acid composition and content of fresh
Amomum tsao-ko

EEUN L&A Bt IR (mg/g) /Mt (mg/g)
fief g KA (Asp) 7.43+1.68
H2 R (Gly) 8.10+1.82 47.2143.29
IR #1542 (Lys) 31.68+6.96
J3 % % (Thr) 27.50+6.10 27.50+2.03
iR (Val) 0.40+0.06
EHLS FR (Arg) 17.79+4.06
ER R (Met) 9.15+1.90 37.93+2.69
SR (Leu) 4.59+0.76
5% (Orn) 6.01+1.37
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=, EIS Y T S NG DT R R R A R, 1 E R X %
KB, a3 4 poR, AR5 P S 13 RSy
b, VEZ EAE RN TR B SR b . A
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TR . PSS W GG S B A 21 s e s
AT PG 3] A 2T AR . A-TIAS T L 2- YR BRI S
Je S5 PR B SR 10 43 X3 R €0 HL 0, BN
BTSSR IR -3-2- T s lsEiie AR iR S 0
PSP A B AR R S A2 B Wi 7 i, IR
T AL ZZ PG IS T 0 Al ey
JEAT SAEBEFNREFEE ST 208 C sHLO, BT
HORRISM SR, e A ES R, (BRI, X
BEEIS SIS ST FE—E SR N AR B Ak,

IR 18 PR IR I, @iﬁﬁ 13 b B
5 BTG 5 BIE AP 17.91%, X5 Qin &1
MIBFFE S R IEAR—2 ., Hoh, p-IRIE . (-)-o-TRM . 7K
Jr ks TR b R B o B-UR M B R R T Uk
H AT IR (-)-a- RIS A A, H A
FEEVER, il AR A2 S 0 iT LG A RE . fHR
FRFNIG BAFRN A KT EA SR ARk, DL
BERIPTR BN . PURITEH]; Liang 557 (Uil 13X
e BlE R G . Fr i R R PRI AT RE R T
L B AR TG 125 Bl BRI, Xl fief o SR AR R AR B4 T ik
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Table 4 Qualitative and quantitative results of volatile flavor components of fresh Amomum tsao-ko
AW CASH 14 B4 Bt ] (min ) e (mg/L) Erm i (%)
k2 (1R
[ Rl 470-82-6 13.89 0.15+0.03 0.11%
A2 (10%H)
AT IEE 562-74-3 31.31 2.37+0.02
2- K 507-70-0 34.67 0.47+0.01
Ly 639-99-6 43.91 0.42+0.01
LeSliil i 6750-60-3 44.9 0.39:£0.00
Iy R 78-70-6 29.01 0.30+0.01 3.50%
- 473-15-4 46.98 0.23+0.01
ZE e i 464-45-9 34.68 0.15+0.12
Ly 124-76-5 34.68 0.14+0.02
T 106-22-9 36.44 0.120.01
y-HE 1209-71-8 46.79 0.11£0.01
B (13F)
FrigiE 5392-40-5 34.2 40.64+0.45
(2)-3,7-= W 3k-2,6-3F it 106-26-3 34.18 22.24+0.04
(B)-3,7- - 3-2,6-2F i 141-27-5 35.73 12.63+0.06
JL-2-F ZmiE 20407-84-5 39.08 8.62+0.06
SR -2-F I 2548-87-0 23.31 7.14+0.02
SR -2-BE I 3913-81-3 37.81 6.83+0.03 76.17%
2- T i 4826-62-4 39.10 2.14+0.02 ’
T 2765-11-9 42.78 1.06+0.02
B 124-13-0 17.04 0.36+0.03
TP 106-23-0 26.00 0.22+0.01
(E,Z)-2,4-%8 ik 25152-83-4 37.86 0.17+0.05
2-EL T 6728-26-3 14.35 0.13+0.02
J2-2,4-5% I 25152-84-5 18.67 0.07+0.00
JiZE(18FH)
B-IRN 127-91-3 10.36 4.88+0.06
(-)-a-J& M 3856-25-5 26.51 3.76+0.06
KT 99-83-2 12.26 3.28+0.05
i 3387-41-5 10.75 2.22+0.15
a-FA T 99-86-5 12.77 2.15+0.01
TN 7785-70-8 7.97 1.94+0.04
(2)-3,7-—H3-1,3,6-+ /Bt =W 3338-55-4 15.46 1.77+0.12
D-FriEk 5989-27-5 13.54 1.20+0.01
A-FEAMG 483-76-1 36.34 0.64+0.03 17.91%
y- AN TH 99-85-4 15.27 0.5140.02
3-SR HE-6-T 55 1-FR UM 555-10-2 12.31 0.48+0.03
AT 87-44-5 31.14 0.29+0.01
=Rt & 495-61-4 35.29 0.21+0.01
5 Wi 13877-91-3 15.45 0.18+0.01
(e 586-62-9 16.77 0.17+0.01
(B)-p-% ¥l 3779-61-1 14.76 0.14+0.01
o 79-92-5 9.14 0.120.01
JiE- i A 483-77-2 38.49 0.12+0.01
HoAih (451)
-SRI 99-87-6 16.32 2.07+0.01
2-2F i 111-13-7 16.81 0.39+0.03 2.31%
2-T-fif 821-55-6 21.15 0.10+0.01
13- LA 108-57-6 49.11 0.06+0.00

TE: =" FoR AP
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2.5 AI{EFI OAV RN

ARG AT B ITAS T 37 B SNfb A Y, 1k
B AT B R 2 B AR SO HAR, X R SR A9 XUk 51
MRk . FEATA BN B A (38 5), At il
B, (B,Z)-2,4-28 il . 4- SN E | 10 -
2T | -2- AT L FAETE . KO (2)-3,7-
T2, 6 TR . (E)-3,7- I 32 6- T
i | S -2-B2 I T . D-FrAEE I A5 ) BT 2 B0 H AR e 1Y
ATl fH.

OAV X F KU AF 58 HA B5 22 52 X, 7T L3 )
OAV K/IRHAINX e A A % LS XUMR 1) BTk
YER . anzk 5 WoR, Frif e lrh gy 29 #H(OAV>1)
RS, BB I -2-+ 1. (B,Z2)-2,4-35
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