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Pattern Recognition of Free Amino Acids Profile in Fresh Leaves of Oolong
Tea Cultivars

ZHANG Yingeng, SONG Zhenshuo, CHEN Lin", CHEN Jian, WANG Lili, XIANG Lihui

(Tea Research Institute, Fujian Academy of Agricultural Sciences, Fuzhou 350013, China)

Abstract: In order to reveal the characteristics of free amino acids (FAAs) profile in fresh leaves of oolong tea
cultivars, young and mature shoots harvested from oolong tea cultivars in spring and autumn were detected by
high performance liquid chromatography and classified by statistical pattern recognition, the young shoots (two or
three leaves and a bud) and mature shoots (two to four leaves and a banjhi bud) of green tea cultivars in spring
were used as controls. The results showed that all tea samples could be divided into two groups, oolong tea
cultivars and green tea cultivars. The effect of shoots maturity on the FAAs profile in fresh leaves of oolong tea
cultivars was second only to the difference of tea sample groups caused by tea tree variety characteristics.
Furthermore, the objective group differences could be verified among young shoots (green tea cultivars vs oolong
tea cultivars) in spring, mature shoots of (green tea cultivars vs oolong tea cultivars) in spring, (young shoots vs

mature shoots) of oolong tea cultivars in spring, (young shoots vs mature shoots) of oolong tea cultivars in autumn,
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young shoots of oolong tea cultivars (spring vs autumn), and mature shoots of oolong tea cultivars (spring vs
autumn). The different sources of fresh leaves (cultivars, shoots maturity and harvesting season) had significant or
extremely significant effect on the total amount of FAAs and most of the components of FAAs. The higher
contents of glycine, leucine and lysine and the lower content of y-aminobutyric acid were the main difference
components of fresh leaves in spring between oolong tea and green tea cultivars. The young shoots of oolong tea
cultivars had higher content of arginine than mature shoots in the same harvesting season, and there were different
characteristic components of fresh oolong tea leaves with different shoot maturity in spring and autumn. Therefore,
it was suggested that the genetic characteristics of tea cultivars were dominant factors affecting the FAAs profile

in fresh leaves. The specific chemical pattern of FAAs in fresh leaves of oolong tea provided a necessary material

basis for the quality formation.

Key words: Oolong tea; Green tea; Tea shoots; Amino acids; Pattern recognition
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Table 1 Codes of tea samples and fresh leaf sources
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“fRz 65 “Fuyun 6° YGS1 MGS1 FFH 15 ‘Mingke 1° YOS1 YOAI MOS1 MOALI
“fEz 75 Fuyun 7° YGS2 MGS2 “H W E° ‘Huangguanyin’ YOS2 YOA2 MOS2 MOA2
“f& 2z 10 5~ ‘Fuyun 10° YGS3 MGS3 ‘I ‘Rougui’ YOS3 YOA3 MOS3 MOA3
“FEM K A% ‘Fuding Dabaicha’ YGS4 MGS4 “Fag/KAl’ ‘Fujian Shuixian®  YOS4 YOA4 MOS4 MOA4
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«fL# =& ‘Zaochunhao’ YGS10 MGS10 ‘HI 247 2% ‘Baiyagilan’ YOS10 YOAI10 MOS10 MOAL10
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Fig. 1 HPLC of FAAs in tea samples. From top to bottom are YGS1-YGS10, MGSI1-MGS10, YOS1-YOS10, MOS1-MOS10, YOA1-YOA10 and

MOA1-MOALIQO, respectively.



%6 3 TRMIAR S 5 e A i 1 e 2 R A PR R A AR SR T T 9 857

)}
7]

HCT R AB X Y C \M F1 L K
1 2 3 456 |7 8910 11 12/ 114 116 17 18

5]
[
T

-

-~
-

—
w
T

220556 Milliabsorbance (mAU)
3%
(=3

25 5 7.5 10 12.5 15
FRER I} Retention time (min)

B 2 ARFEHZRFEE B A LR SO a8 B MR R ERRIRET(AAS). YGSI. MGS1. YOSI. MOSI. YOAI fll MOAl. D: R&%
TR, E: EPR; S: 4%, H: AER; G HEAR; T: HER; R FBEAR; A: WA, B: »-BIETE; X: AR, YV: AR, C: FEMER; v: FER;
M: B F: RNEAR; L edi; L & i K Bk,

Fig. 2 HPLC of FAAs in representative tea samples. From top to bottom are amino acid standard (AAS), YGS1, MGS1, YOS1, MOS1, YOA1 and MOAL. D:
Aspartic acid; E: Glutamate; S: Serine; H: Histidine; G: Glycine; T: Threonine; R: Arginine; A: Alanine; B: Gamma aminobutyric acid; X: Theanine; Y:

Tyrosine; C: Cysteine; V: Valine; M: Methionine; F: Phenylalanine; I: Isoleucine; L: Leucine; K: Lysine.
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Fig. 3 Principal component analysis based on FAAs profile in tea samples. YGS1-YGS10, MGS1-MGS10, YOS1-YOS10, YOA1-YOA10, MOS1-MOSI10, and
MOA1-MOAI10 see Table 1. Asp: Aspartic acid; Glu: Glutamate; Ser: Serine; His: Histidine; Gly: Glycine; Thr: Threonine; Arg: Arginine; Ala: Alanine; GABA:
Gamma aminobutyric acid; THE: Theanine; Tyr: Tyrosine; Cys: Cysteine; Val: Valine; Met: Methionine; Phe: Phenylalanine; Ile: Isoleucine; Leu: Leucine; Lys:

Lysine. The same below
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Fig. 4 Partial least squares discriminant analysis based on the free amino acids profile in tea samples
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Fig. 5 Permutation test of partial least squares discriminant analysis for tea samples from different fresh leaf sources
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Table 2 Free amino acid contents (mg/g DW) in tea samples

FHEFR Amino acid YGS MGS YOS MOS YOA MOA

Asp 1.949+0.520ab 1.394+0.419bc 2.398+0.505a 1.342+0.381c 1.316+0.356¢ 1.181+0.199¢
Glu 3.159+0.783a 2.283+0.651bc 2.947+0.692ab 1.376+0.406d 1.758+0.516¢cd 1.620+0.365cd
Ser 0.965+0.227a 0.449+0.214c¢ 0.707+0.205b 0.364+0.090¢ 0.53740.160bc 0.378+0.099¢
His 0.834+0.528ab 0.720+0.391b 1.163£0.361ab 1.436+0.640a 0.954+0.466ab 0.8324+0.467ab
Gly 0.067+0.048cd 0.025+0.030d 0.154+0.040a 0.147+0.042a 0.124+0.021ab 0.092+0.031bc
Thr 0.25140.097ab 0.144+0.089¢ 0.350+0.0580a 0.287+0.084a 0.248+0.069abc 0.176+0.049bc
Arg 1.092+1.159%b 0.402+0.248b 2.150+0.965a 0.749+0.572b 2.246+0.503a 1.0024+0.421b
Ala 0.297+0.127a 0.181+0.090bc 0.171+0.065bc 0.195+0.051ab 0.085+0.057¢ 0.123+0.051bc
GABA 0.180+0.102a 0.110+0.024b 0.050+0.027bc 0.017+0.017¢ 0.030+0.036¢ 0.013+0.028¢
THE 15.467+2.670ab 8.518+4.016¢ 18.764+5.389a 12.856+3.035bc 11.817+3.884bc 8.671+2.768¢
Tyr 2.21340.734a 1.003+0.655bc 1.589+0.646ab 0.111+0.080d 1.239+0.549bc 0.523+0.258cd
Cys 0.043+0.056b 0.099+0.055a 0.015+0.032b 0.007+0.021b ND ND

Val 0.029+0.029ab 0.027+0.050ab 0.051+0.038a 0.031+0.027ab ND ND

Met 0.006+0.009a 0.013£0.041a 0.004+0.009a ND ND 0.002+0.006a
Phe 0.028+0.032ab 0.053£0.068a 0.015+0.024ab 0.012+0.018ab 0.0124+0.017ab 0.001+0.003b
Ile 0.004+0.013a 0.026+0.049a 0.022+0.028a 0.012+0.013a ND ND

Leu ND 0.007+0.017b 0.035+0.023a 0.033+0.019a 0.024+0.027ab ND

Lys ND ND 0.176+0.041a 0.14440.02a 0.154+0.017a 0.042+0.068b
S Total 26.584+4.314ab 15.455+5.746¢ 30.762+5.992a 19.121+4.025¢ 20.544+5.147bc 14.655+3.457¢

[ 47 H50 48 J5 7R R BE R s 25 57 3% (P<0.05, LSD #:K56); ND: ARAG .

Data followed different letters in the same line indicate significant difference at 0.05 level by LSD test. ND: Not detected.
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