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ABSTRACT: Objective To study the content and composition of amino acids in Amomum tsaoko from different
areas in Maguan County. Methods After the samples were treated by acid hydrolysis method, the content was
determined by Biochrom 30+ full-automatic amino acid analyzer, and the total amino acids, essential amino acid
scores, amino acid ratio coefficients and ratio coefficient scores of Amomum tsaoko produced in 5 townships were
analyzed. The nutritional value of Amomum tsaoko was evaluated by comparing them with the amino acid scoring
standard mode recommended by the World Health Organization and the Food and Agriculture Organization of the

United Nations. Results The 17 kinds of amino acid and 7 kinds of essential amino acid were detected in M2, M3
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and M5, while 16 kinds of amino acid in M1 and M4, with no methionine were found. The content of total amino

acids was ranged from 36.02 to 45.79 mg/g, with essential amino acids from 13.21 to 16.42 mg/g, among which the

glutamic acid (6.67 mg/g) and aspartic acid (4.72 mg/g) were the higher. The amino acid ratio coefficients showed

that methionine+cystine, lysine were insufficient, while leucine, phenylalanine+tyrosine, valine were excessive, the

first limiting amino acid was methionine+cystine. The content of flavorful amino acids and medicinal amino acids

was abundant, whose proportion were 89% and 64% of total amino acids, respectively. The amino acid ratio

coefficient scores showed that M2 was the highest (65.40) among all groups. Conclusion

The Amomum tsaoko is

rich in amino acids with glutamic acid and aspartic acid much higher. According to the comprehensive analysis,

growing in Tianzhong Village, Bazhai Town, Maguan County has the higher amino acid nutritional value.

KEY WORDS: Amomum tsaoko; amino acids; comparison and analysis
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Table 1 Information of Amomum tsaoko samples
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RC
3, RC WSS W R B n b 2R A
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Table 2 Amino acid composition and content of Amomum tsaoko (mg/g)
s IR AR R M1 T M2 L M3 L M4 I M5 ¥
TR 1.8140.08° 2.0240.08° 1.910.06" 1.87+0.06" 1.96+0.10" 1.92
HAMR 0+0° 0.60+0.06° 0.26+0.05° 0+0° 0.27+0.04° 0.23
TR 2.77£0.06" 3.17+0.06° 3.01+0.10° 3.86+0.06° 3.05+0.10 3.17
EAA SR 1.76+0.06 2.1440.10° 1.95+0.08° 2.95+0.07¢ 1.83+0.05% 2.13
SR 3.29+0.08" 4.16+0.11¢ 3.96+0.07° 3.17+0.04° 3.66+0.07° 3.65
KINEIR 2.54+0.10* 2.68+0.09° 2.58+0.08" 2.26+0.07 2.44+0.10° 2.50
AR 1.04+0.07° 1.64+0.06¢ 1.50+0.06° 1.20+0.07° 1.49+0.10° 1.38
2 H R 2.03+0.07° 2.20+0.09° 2.06+0.05° 2.43+0.04° 2.11£0.03* 2.17
BHEm 4.91+0.07° 7.47+0.08° 6.73+0.09° 7.70+0.10° 6.51£0.11° 6.67
EE=Nivd 2.3140.10° 2.49+0.09" 2.26+0.11° 2.58+0.04° 2.39+0.08* 2.41
[E=Rivd 2.33+0.08° 2.85+0.07° 2.5440.08° 2.38+0.06° 2.66+0.06° 2.55
ot =R 0.32+0.07° 0.25+0.04° 0.27+0.05° 0.32:0.04° 0.32+0.04° 0.30
NEAA REHIR 4.40+0.09° 4.97+0.08¢ 4.55+0.07° 4.93+0.07° 4.72+0.07° 4.72
Ji R 1.83+0.08° 1.60+0.09° 1.54+0.09° 1.77+0.08° 1.41+0.10° 1.63
HE R 0.86+0.06° 1.26+0.08° 1.06+0.05" 1.47+0.04¢ 1.06+0.05° 1.14
=R 2.24+0.07* 4.36+0.06" 4.05+0.06° 4.14+0.06° 3.63+0.08° 3.68
i R 1.58+0.12° 1.91+0.11° 1.74+0.10" 1.87+0.09° 1.56+0.07° 1.73
TAA 36.02+0.32° 45.79+0.34° 41.98+0.84° 44.91+0.36° 41.07+0.90°
EAA 13.21+0.29* 16.42+0.04¢ 15.17+0.22° 15.3240.28° 14.71+£0.55°
NEAA 22.81+0.54° 29.37+0.31° 26.81+0.62" 29.59+0.09° 26.36+0.36"

1 TAA—B A FEZ (total amino acid); EAA—AT5 2 LR (essential amino acid); NEAA—IF 0775 2 BL 2 (non-essential amino acid), [FIfTAS
] - B R 7R 22 57 1 3 (P<0.05), A [F] - BE R /R 28 A8 1 3 (P>0.05), R,
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Fig.l Essential amino acid content ratio analysis
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Table 3 AAS, RC and SRC of essential amino acids in Amomum tsaoko

- B M1 IR M2 IR M3 AL M4 wIL MS
AAS RC AAS RC AAS RC AAS RC AAS RC
SR 4.40 1.05 5.33 1.06 4.93 1.06 7.43 1.52 455 1.01
AR 4.70 1.12 5.97 1.19 5.69 1.23 4.53 0.93 5.24 1.16
AR 1.89 0.45 2.96 0.59 2.71 0.58 2.20 0.45 2.71 0.60
HE R AR 0.89 0.21 2.46 0.49 1.51 0.33 0.89 0.18 1.69 0.37
IR BRI A R 7.28 1.74 7.15 1.42 6.90 1.49 6.75 1.38 6.42 1.42
pix Y. 453 1.08 5.00 0.99 475 1.02 4.73 0.97 4.90 1.08
B R 5.54 1.33 6.36 1.26 6.00 1.29 7.70 1.57 6.12 1.35

SRC 46.96 65.40 59.40 46.49 61.53
F4 BERNERSER. ZARLIER S (ng/g)
Table 4 Analysis of taste-active and medicinal amino acid content in Amomum tsaoko (mg/g)

B B MI IR M2 B M3 R M4 B M5
fER S LR 10.36£0.15" 14.08+0.07° 12.78+0.09° 13.83+0.23° 12.72+0.27°
AR LR 10.91+0.28" 12.74+0.18° 11.58+0.34° 12.6+0.02° 11.73+0.15"
IR SR 10.05+0.12° 14.43+0.03¢ 13.2340.36° 14.13+0.03¢ 12.45+0.33°
05 R A SR 4.70£0.10° 4.53+0.21% 4.39+0.06™ 4.35+0.12% 4.17+0.16*
2 2R SR 22.57+0.30° 29.99+0.02¢ 27.45+0.39° 27.75+0.25° 26.53+0.72°

(R IEE B/ TAA)/ % 89
(iR E IR/ TAA)Y % 64

TE: BERREIEIR: MER . AR KRR, AR EIER: TR, WER . 24 . FER . IR . HER, SREEIER: 4

AR, 5. FRAR. BER. WMER, SEEER: FNER., BER. WaElR; 2HERR: fEkR. KRR . HER.
HAR ., AR, B2k, a4k, Bk,
23 HEMSH Iy 56 BB HAS ] 7 Ml SR AR 0 1 1233 pH 4351 R 6.7 .5.8..7.3

6.9, 6.3, ;=i pH & 5.8 BUEIR M2 FE 1 S M E 5,

I 4 1

b, AR S R AR E A, Mgy TR SRR TR 6), 1%
e e e pH SR PRI E I, UCRE

Bo. KA. BRI EADE, Ry 0050, -0.091, EMIRAR pHke, RORPIOERRR. N
0.779. 0.912, 0.610. 0.893. X F AN E AL A I 5 PR PR IEAIR, IRAE 8 pH KA, R RRLLE (5

M 5 AL, BRA S BRI A HA — R AU GIE,

AIHEFT A AT, T LA/ [ 55 A 45h I W JE ke 7 @&‘@i%ﬂ B A M TR R E A AR R BT
=G, T, . HBR. RSSO S A B SR R
8 pH MR K R AT B, IR M RD?, 1 pH SRR PR SRR RLATE
SMRIEAS . PR, AR AT AR . PRy . L5
*=5 SLEREREHEXM

Table 5 Correlation of essential amino acids

T IR 2 1R HAEMR S AR TNATR SLAR KNAR AR
A1 2 1R 1.000 —-0.163 0.967" 0.145 -0.320 -0.631" -0.033
EAMR 1.000 —0.244 0.779" 0.912" 0.610" 0.893"

AR 1.000 -0.009 -0.358 -0.577" -0.156
INER 1.000 0.632" 0.380 0.770"
LA 1.000 0.733" 0.862"

RINER 1.000 0.465"
A 1.000

T ARG, T ARG, R
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Table 6 Correlation between pH value and amino acids in soil
LR LEBS 34 LR LEBEY 4 2K AR FREL

TR -0.505 AR -0.435 =Nizd 0.156

4 R 0.102 2R -0.030 1 2 iR 0.246

AR -0.650" B —0.154 HAEAR -0.086

Sse AR 0.170 HAER -0.331 AR -0.132

SLHEIR -0.368 AR —0.6917 i R -0.109

KNAR -0.314 REA R —0.472

[4] WM, EFUR, AEE, & RRERS . 2R, IR0

3 £

TR EIRRA S, AR E 3 A R R
DEHE 17 MRS, A TTEDSEE 16 MERR, 2
MERROU S EER . RLAR . HER. TEmR. Ma
iR AR AR AR SRR, f AR 64%,
HpR&ER. AR, wER. BARTEEs,
R AT E R 2 T E N E T & o R SRR U
MREmTe, 2105 TAA B 89%, HiHE M2 B2 WK E MR
i, ERREFE IR AR, FIRMLTEE
FER L BT FAO/WHO $5 i A FRAR 2R P A o il K,
fH M1, M2, M3, M5 WEOEFRMNEILTHR M4,
RC 7A R IR — MR A R h AR+ AR . SRC
R M2 154536540 5, T AT 4 Rl g,

QAR SRR Z 1 pH 2w, Rl 2 EEAmAN
ZR S T pH SR AHDC, pH Bm Al RO R T 5
REFROITE, WL —F 058 £ pH SRR P
IR A Bt . FIRAMOTE N FRIE R &, HAT
R (1 09 R AL B T — R B P 2 R, S A
I AR IR LR . AR ST B AR S T R
KB, HBCEFES D IEARBEI S S ) R S T, i AR
A Ja T i — M IR RIS B, 30T B R A S IR TR,
S ELIRFP AN AL R SRR T AL 2 R R
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