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Differences in Free Amino Acids and Color in Raw Pu-erh Tea Samples of Different Origins
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Abstract: The composition of free amino acids and color in raw Pu-erh teas of different origins were comparatively
investigated. The contents of eighteen free amino acids (Asp, Thr, Ser, Glu, Gly, Ala, Cys, Val, Met, lle, Leu, Tyr, Phe, Lys,
His, Arg, Pro, and Thean) in Pu-erh raw teas and tea infusion color (brightness L*, and chromaticity values A a* and A b*)
from Xishuangbanna Prefecture and Lincang City, Yunnan province, China, respectively, were analyzed by automatic amino
acid analyzer, HPLC and color difference meter. Variation analysis and principal component analysis (PCA) were used for
data analysis. The results showed that the free amino acids had distinct geographical features. The contents of main flavor
amino acids such as Thean, Asp, Glu and Arg were higher in samples from Xishuangbanna than in those from Lincang.
Use of PCA provided a clear distinction of the samples from the two regions. The contents of total amino acids, Asp, Glu,
Thean and His were higher in tableland tea than in old plant tea, but the content of His was lower. Furthermore, there were
significant differences in the contents of total amino acids, Glu, His, and Arg between tableland tea and old plant tea, as well
as differences in main flavor amino acids, L*, a*and b* also displayed significant difference between the two geographic
origins. L* and b* were higher but a* was lower in samples from Xishuangbanna. No significant difference in the color of
tea infusion existed between tableland tea and old plant tea.
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Table1l Details about the tea samples tested in this study
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Table2 Free amino acid composition of raw Pu-erh teas
mg/g
SRR _ PR AN I3t
Xts Ju Xts Ju
REHE®  12.641325" 8.010~19.35 9.42+502" 3.03~18.59
IERIR — — 0.82+0.62  0.26~1.59
Y5 R 0.41+0.14"  0.14~0.61 1.174£040"  0.64~2.08
BRI 226+040" 1.57~285  1.73+£0.58" 1.05~3.31
HaEmR 0.11+0.05"  0.04~020  0.09£0.04°  0.03~0.15
N 0.31+0.10°  0.14~049  0.80+0.29"  0.50~1.67
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Table3 Free amino acid composition in tea infusions of old plant tea
and tableland tea
mg/g
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REAME  102241.84" 13.38+242"  597+223" 12.39+4.90°
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Table4  Color parameters of raw tea infusions from different origins
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Table 5 Results of principal component analysis
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Fig.1  Scatter plot based on the principal components for regions
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Table 6 Results of principal component analysis of old plant tea and
tableland tea
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Fig.2  Scatter plot based on the principal components for old plant tea

T b
(1 il L e ik o 2

and tableland tea

Ef 2 A BB R W R R A E R
EARER, AR 7 2 2 AR B U LA

BD AR B IR bR LA R BUE R IB ARG B . M &=
ELA 72 S5 T U 5 SR T T 7 Ui 40 AN I v 7 b A it 2R AT
TR, SREEURRETEAS R 4 R RS, 1. 2
T TR E S ) N66.992% . 18.785%, BAATTHRE N
85.777%, ReWRERIAFEMER . HERSH 5]
L, BIERS EEARE T 22K, NER. SEmR. %
WER. WA, BRER. FRAR, H2EmnaiE
BERIE. FRRABER. MR, @i oS Eag
LI K P R R R 2 RO, E RGN R AT AE
B B, ey W e BITEA SO0, 0 o 5%
2 SR & & B O . W 2% S A 2k 3 A o
Mres Ko, F1ERAIERLAR . HARMHR
B, REERNE2ERS . HE2 A, HRES G A
XA E, WIS, BHER RS G
i B 22 5 TR R B S B R M I A LA R 44

3 % #

AN RIS I A 7 R P B A PR AL RN 5
FAAE—E 2T o PURURIIANG I L 2R W75 R PR
TREES, PIHUERIABCREAACL, TR WER
iy JelETE AR, (H AR MR > B EARAE
ZESE, XATRES AW A SRIFTT . AR, R
HEERIRA R PURRIIRE S h I 2R & B, g
PIRAT Y, TR R R & R 2w T IR X, R
KA. HER. EMEmR. Bk, HERE Ermih
M2, HREERSENEERTImEHX. &
THRBEM AR LA BERMERRAE, HE B2 RN
% PSR bty o L AT — RE R

PR R S Gk R AR SR REXE
R BER. RER. HER. WMARFEIRFZESR,
KUZHME EHER AR AR E T . AR
WEW 5 G AR ROT R SRR 105 8 R AR g T A7 AE
ZF T, MRR S Tt R R&EW RN, SE08
I RERR . OB RSO AR 2R R, R
[F FR) PR it o7 o

AN TR I ORI T FE 5 B A AE — E 2. PN
FRANFERRL* L bHEEIRIE R, a*H 208G PRGN
Ptz Wl s, ME, BE R SR LR, I
AL, SR BRI  RE i 2 B P
0 2 TR TR oW N o (B - EANG S <KW
kLI HZE G G RPN 48 WO I AR AR, 55
IR B AR LE S A DR

AR HAREREYRERE. KDL OE
55U BT B R AR S . AN R P
TS T o A 1 BRI R S  EIE S, AT A
[Fi 55 2T H o5 1A JRURE I 36 b A B X PO A A B S



50 2015, Vol.36, No.01

E6miltl=

%o T A SZIG 06 PR R 7 MRV I R L A
RIFERIRIE, HAEREBERD, B JEIEHT K
FEEARAEVL I, JCH R A TR 5 2R 1 X
T CAR e 8 B R RR €0 22 (LR V2 o SO P S

4 ZF ®

R L V4% G R R U B R S B RCE B YN
KA. REAEHR. FER. HBEAR, HIGXRPE
M m TG RS aERLE. REER. &
AR, FER. HERSEWHEMES, BERSE
bl p ML, HiEERAE. 88K, BHamk. 4%
W7, AR EERREER L AEER. &
PR 25 8 o AT 5 7 i AT DR IX 4

P R (AR R 2 7 (P<0.05) . PEXUR
PIFERLE . bHEEIGE K, a*EHE/N. TR S G A

Ht AW
EEpa N

BN, MIE, BRI, % ZFTERRRATA P KR A (i

FE T TN, Hh AR 2R, 2012, 28(28): 297-303.

21 R, AT, ZUUE, 25 s RN Hh G 2k S A R
X EERIFFELT]. Ho 1 AR 238 4Tk, 2010, 26(11): 54-60.

31  HW&, P&, T, 5. shifgilE 2 5w se ). sk
1R, 2012, 28(16): 239-244.

[4] T, GEE, SKIEAT, 2. & AR X S H IS B2 R 2
PEFTEI. RO oR 544k, 2010, 37(1): 1-4.

[51  FRgkH, B4k, TEorpl, 55 RS G s Gl i 5w gy Kk
25 B L], i B A 23R, 2011, 27(4): 339-344.

[6] o, RYEA, 520w, G5 Z P MR TR IR R ALEHE Z AR,
FEMI4R, 2013, 39(11): 2000-2008.

[7] SEETOHUL L N, ISLAM M, O’HARE W T, et al. Discrimination

of teas based on total luminescence spectroscopy and pattern

(1]

recognition[J]. Journal of the Science of Food and Agriculture, 2006,
86(13): 2092-2098.

[8] DING Yongsheng, YU Hong, MOU Shifen. Direct determination
of free amino acids and sugars in green tea by anion-exchange

(18]

[19]

[20]

[21]

[22]

(23]

[24]

chromatography with integrated pulsed amperometric detection[J].
Journal of Chromatography A, 2002, 982(2): 237-244.

R G RAE A P i) 3k I v R A LB O A i R 1 5
M. Z LR AR, 1992(1): 26-29.

Riddt R, 2 F 2R, SRIRSE, 4. 2RI (072 5 AR e B BAH SG IR 7 ().
FemPRLE, 2002, 22(1): 57-61.

BOME, KLU, ML, 55 - S T R AU 128 B PR A AR 1 B
BLELZMHT (D). B ARHE, 2007, 28(2): 56-60.

HMT, Mvk, R, S5 AERTAT AR SO G 2 e
2 & & [J]. AT, 2000, 28(9): 1091-1095.

W, NG, OB, & R SRR AR IR AL I AT A2 A SO e B0
i R E 18 FPEUEE IR (D). (21, 2002, 20(4): 369-371.

K 7). SPSS13.0fE MGt th BRI MY, JETT: BT TR 2 AL,
2008: 158-176.

JEHE, HERR A, HOKAR, &5 T IOIE AR R L 2% S5 R
FEII). 750, 2013, 39(3): 141-145.

RAE, JHK, kIR, & EW A QR UL )], =¥
AR ZE R, 2006, 21(4): 493-497.

KAMAU D M, SPIERTZ J H J, OENEMA O. Carbon and nutrient
stocks of tea plantations differing in age, genotype and plant
population density[J]. Plant Soil, 2008, 307: 29-39.

RUAN J, HAERDTER R, GERENDAS J. Impact of nitrogen supply
on carbon/nitrogen allocation: a case study on amino acids and
catechins in green tea [Camellia sinensis (L.) O. Kuntze] plants[J].
Plant Biology, 2010, 12(5): 724-734.

VENKATESAN S, MURUGESAN S, SENTHUR PANDIAN V K,
et al. Impact of sources and doses of potassium on biochemical and
greenleaf parameters of tea[J]. Food Chemistry, 2005, 90(4): 535-539.
MUDAU F N, SOUNDY P, DU TOIT E S. Effects of nitrogen,
phosphorus, and potassium nutrition on total polyphenol content
of bush tea (Athrixia phylicoides L.) leaves in shaded nursery
environment[J]. HortScience, 2007, 42: 334-338.

RUAN Jianyun, MA Lifeng, YANG Yajun. Magnesium nutrition on
accumulation and transport of amino acids in tea plants[J]. Journal of
the Science of Food and Agriculture, 2012, 92(7): 1375-1383.

LIANG Yuerong, LU Jianliang, ZHANG Lingyun, et al. Estimation
of black tea quality by analysis of chemical composition and colour
difference of tea infusions[J]. Food Chemisty, 2003, 80: 283-291.

R R, R 2R, 200, 45 257 e 52 E W TR SR AL ).
bRl 2002, 22(1): 57-61.

LIANG Yuerong, ZHANG Lingyun, LU Jianliang. A study on
chemical estimation of pu-erh tea quality[J]. Journal of the Science of
Food and Agriculture, 2005, 85: 381-390.





