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Abstract This research explored the characteristics and differences in amino acid composition and mineral
element content in different Tamarindus indica L. germplasm resources. The two main varieties of T. indica (sweet
and sour types) in the Yunnan arid-hot valley were compared. The pulps were dried into powders as the test
samples. The contents of hydrolyzed amino acids and 19 mineral elements were determined using an automatic
amino acid analyzer and inductively coupled plasma emission spectrometer (ICP-OES). The results showed that
16 amino acids (cystine not detected) were found in all T. indica samples, and the total amino acid content of
the sour type (2.23%) was much higher than that of the sweet type (1.75%). The contents of aspartic acid (Asp),
glutamic acid (Glu), and proline (Pro) were much higher than those of other amino acid components in the different
cultivars. The essential amino acids were found in T. indica, which accounted for 34.0% to 35.9% of the total
amino acid content. The content of medicinal amino acids was rich, accounting for 55.9% to 57. 9% total content,
while the branched amino acids accounted for 17.2% to 20.1% total content. Methionine and cystine were the first
limiting amino acids in T. indica. The score of the ratio coefficient of the sweet type was higher (67.78) than that of
the sour type (61.72). The mineral element content was also higher in the sweet type compared to that of the sour
type. The contents of Ca, Mg, Fe, and Zn were higher than those of the other elements, and the content of heavy
metal elements was within the safe range. In conclusion, the amino acid composition and mineral element content

WHi 1 # Received: 2021-01-15 #2521 Accepted: 2021-03-13

5 iR R H (2017 YFC0505106-1) il 9 44 BB L0 R 5TH (20192G00903) %) Supported by the National Key R&D
Program of China (2017YFC0505106-1) and the Key Science and Technology Project of Yunnan, China (2019ZG00903)

Ui IE#H Corresponding author (E-mail: 506318023@qq.com)



JEVET FAGRI A B A AR A R TR IR R JFUC R 5 &

Vol. 27 No. 2 Apr 2021

of T. indica germplasm resources in the arid-hot valley differed. T. indica fruits exhibited higher nutritional, health,
and medical effects. These results provide a scientific basis for the development and utilization of T. indica.
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Table 1 The hydrolyzed amino acid composition and contents of
two Tamarindus indica (N = 3)

TR & & Content
Amino acid fill /i Sweet type 1% ffi Sour type

RITAZE Asp 0.25 + 0.05° 0.34 + 0.04°
a2 Thr 0.08 +0.02° 0.11 £ 0.02°
227 % Ser 0.09 + 0.02° 0.10 £ 0.01°
HAMR Glu 0.20 + 0.03° 0.23 + 0.04°
HZ % Gly 0.10 £ 0.00° 0.12 £ 0.02°
WA Ala 0.13 +0.03° 0.15+0.02°
It R Cys 0.00 + 0.00° 0.00 + 0.00°
422 Val 0.11 +0.01° 0.17 £ 0.03°
& Met 0.02 +0.00° 0.02 + 0.00*
SRR e 0.06 + 0.00° 0.10 +0.01°
TR Leu 0.13+0.02° 0.18 +0.02°
IR R Tyr 0.04 +0.01° 0.05 + 0.00°
KHAR Phe 0.08 +0.01° 0.11 £ 0.01°
41 8. His 0.08 +0.01° 0.04 +0.01°
R Lys 0.11 £0.02° 0.12 £ 0.01°
FE AR Arg 0.08 £ 0.01° 0.07 + 0.02°
fiti&f& Pro 0.19 +0.02° 0.32 +0.02°
A% & Total 1.75 2.23

FATANFING P RER R AN R B ) 22 7 82 (P < 0.05) .
Different lowercase letters indicate significant differences between the
plants (P < 0.05).
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Fig. 1 Content analysis of amino acid components. A-C indicate standard amino acid components, and the hydrolyzed amino acid

components of two different types of Tamarindus indica, respectively.
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Table 2 Comparison in amino acid contents of two Tamarindus
indica

x4 BHRALEEEREFRNERTHLER
Table 4 Comparison in nutritional value indexes of essential
amino acids in two Tamarindus indica

LR fft 1 Sweet type ik ffi Sour type A AR 7 AAS AHEMIE R RC
Amine acid SR HMEUERI SR SREEML Amino acid 4 mfi A 2 fi
Content Ratio Content Ratio Sweet type Sour type Sweet type Sour type
TR IR AL Thr 119 118 1.20 112
Essential aminoacid ~ 0-59 84.0 e e 4 Val 1.26 1.50 1.26 143
e TR ER R it 2 T+ 2 R
Nonossential amino acid 115 66.0 1.43 64.1 Met + Cys 0.33 0.21 0.33 0.20
IR e SILEE e 0.86 1.10 0.86 1.05
Delicious amino acid ~ 0-4° 2ot e 5] 2EM Leu 1.06 117 1.06 112
ZiFH = B R eV & F kN
Medicinal amino acid 1.01 57.9 1.25 55.9 Tyr + Phe 114 1.19 115 114
HER R AR Lys 114 0.99 115 0.94
Branched amino acid e iz e Al XJ1H X average 1.00 1.05
e Z¥4 SRC 67.78 61.72
7y IR 0.55 315 0.70 315 b REH

Aromatic amino acid

2.2 HAMKRARERER TN

RILR, RMMIMITEIR. HATR. AR AR+
FHNERN S EHR/ TS HB XGRS &, R
+MAER I FENRT S HERAERR S E. I R
FR T EMNERINHART SR E RS &, 1R M
B AR S BRIV AR TS HERAERR G &, ]
N HoP B E L T2 B AR S &,

R3 WML AT REBRAVE LS
Table 3 Composition ratios of essential amino acids of two
Tamarindus indica

IR it i #

T

Amino acid Sweet type Sourtype Average WHO/FAO
AL Thr 4.8 4.7 4.8 4.0
AR Val 6.3 7.5 6.9 5.0
FH B 2R+ R
Met + Cys 1.1 0.7 0.9 3.5
SRR lle 3.4 4.4 3.9 4.0
SRR Leu 7.4 8.2 7.8 7.0
Tt G B+ 2K T 2 R
Tyr + Phe 6.9 741 7.0 6.0
AR Lys 6.3 5.4 5.9 5.5

RATIR, EAMEE AP, FERER+ AR WAASTIRC
Bt/ , RCAEZ: 18 0.33H10.20, B f/NTF ot A, HE/h
T, AR T R W RC I LT B = T1, BB R
T R 2 T D S i 25 2 A A 5, AR 0 2 o T - 30 T
iff 5 FR T 2 I AN PR 2 IR 9 Rl AR R0 IR A P o R 1 28— PR o L
R, BEAh, W (67.78) MR ER L 255 (SRO & TR

(61.72) , VLA A0 FRAN AR e 5, B e R A .
23 HAMBRATT RTx

F5ER, BHAMEEfHCa. K. Mg. P. S. Fe. Zn. Mn.
B. Cu. Na®& &% N+%, Ni. Co. Cr. Pb. Cd. Mo. Si. Se
JLERS ERARECRK . HdCa. K. Mg, P& &K1 000
mg/kg; Fe. Zn& =K F300 mg/kg; S. Mn. B. Cu. Na®
£4)150-300 mg/kg. Ca. K. P. Fe. Zn. Mn. B. Cu. Na#t
ANEBR AR R Sk, SARERTKITES %IT
RoENBEETRA. EWPKS &G0 TR L, T
B JeeiE s VIR £ 753X 5 A — 2 L 3. CaRg i T AR &4 21
BDEMIERE AR, & N 28 7oA UAS mT B b 1) 5 2
TG, BRG] RS AR AL T, AT AR L LA B R k. Rl
i Catr & Eis18 710 mg/kg, S m TR M, WHIF AR E
Vb R iF i Cask k.

HEeBICER T E, CréEN2.25-2.50 mg/kg, Pb& &l

377

+=5 MIME AT RTES 2 (wimg kg” DW, N=3)

Table 5 Comparison in mineral elements of two Tamarindus

indica (w/img kg™ DW, N = 3)

Mineral element Sweet type Sour type

Ca 18710.00 + 160.23° 9762.50 + 150.31°
K 2490.00 + 16.32° 4462.50 + 15.36°
Mg 4930.00 * 23.50° 4922 50 + 23.28°
P 2212.50 + 85.36" 2355.00 + 82.31%
S 66.38 + 4.62° 60.90 + 9.46°
Fe 621.75 + 10.35° 558.25 + 12.31°
Mn 215.00 + 3.65" 52.50 + 8.36"
B 97.50 + 2.55° 80.00 + 2.68°
Zn 700.00 + 20.34° 322.50 + 18.65°
Cu 90.00 + 2.32° 50.00 + 1.65"
Na 145.50 + 2.36° 54.40 + 1.95"
Ni 20.50 + 1.56" 20.00 + 1.67°
Co 5.00 + 0.35° 2.50 + 0.42°
Cr 2.50 + 0.15° 2.25+0.13°
Pb 2.60 £ 0.03° 2.50 + 0.05°
Cd - -

Mo - -

Si - -

Se - -

FATARNG 58 LR AR BRI 2 R EE (P<0.05) ; "Rk,
Different lowercase letters indicate significant differences between the
plants (P < 0.05); “-” indicate not detected.

2.50-2.60 mg/kg, CdAfa . 2% EirGB2762-2017 (il
V5 YL IBR B bR AT, BHARIER fh Crd i A v T LA

(2.0 mg/kg) , Pb & EALT T4 48 (5.0 mg/kg) FIZEH: (5.0
ma/kg) , BRI, i ARIER A 63 FH 22 4 KU IS

3 Wiesse

TR D H R &SR, B TR EAREY &K
REEADBAN, B2 52 M AR, EMEKKEE. 4
M A pHE 2 A g B ™ A SO 5 S R 385 DA
55, R R LR, A A HREL, DL
FENRIER AR DRE. I, SRR & BRI WE
Ir b ) BAR AR 2. AW SUR L A AR f 45416
PR (R AR L) , 2 HE R B8 N1.75%-2.23%,
THACR PR, SR T AR A A
B APRITEAEAR. HER WA & B8, Hirshe,
i b 5 LG 7 S e ) R R A A L. A AR T TR
B, 2 5HERA GRS E, 7EE FRAUEL Re R AR AL
R I B A 5 e 5 T 2 AR O RO AT R
Dhag, GRAPDAL, FEMAAN D WRGEMMAE RGBT RA
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XN &, 6T IR LA 8, & Z LM AP A
EE BB AR RE MG, §hZ AP A—f, Ak
(R IE % AE A At & 32 B, BESBURR I KR A B A
AT TR TR R T 4 (B AR , 20 55 2 K/
M (1134.0%H135.9%, BEAKT 5L (36.16%-39.54%) 7,
HET AR (21.2%-30.06%) . 2R HERE — o2
Ik, R4 B AR RCE i (L RSy, B — 58 24 B Y
TR 2R R EE, 2535 E RS = 157.9%
155.9%, RITAAR. SABRMEERANE, SRHETH
P BE MR LU (53.1%-70.9%) P43, R a7 &
ml R RV, AR RIS A P O 7 TR IR B e L4529 31.5 %
Bl T A KFETE S (28.98%-35.94%) PRI B HMIAT (34.37%-
35.48%) 71, Al UL, EH A AR A AL B TR, £ f
FZG M E R .

MARVE R F AN, B RO E R A RS E 5+
JR B e b, P TR R A 5 AR T AR
AR, I LE RN AR Y. RIERRHE A% (RO
FLAE 2309 (SRO) & EAFE F#IF N I E E s, RC > 1
FRIZE ISR, RC < 1R LA IEBANAE, RCH
NS R T A BR A L R, RCAE &R, AR R % (CV)
PO, SRCIENIFE K, £ EWHERAFREFRME R &K
2, WERAREFMEMZE. AN RERER, BT HRER+
R R IRCAE (/N ok, H AR F R IRCIHIITE1 L4,
519734 WHO/FAOHE Hi 1) & 56 ;2 2 15 UM B2 00, 1t 9 it
FRR A1 b 0 75 R TR o BB I, & R M v, bt
fANISRCIE (67.78) W T/ (61.72), HE T RIGH%E

(59.5) . FHE (56.9) . 5L (62.0) L7k 2, W= B AT Ag
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