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Biochemical Factor Analysis for Yellow-flake and Single Bud of Pu’er Raw Tea from Lincang City

XIAO Han, YANG Wangiu*
(School of Chemistry and Chemical Engineering, Kunming University, Kunming, Yunnan, China 650214 )

Abstract: The eleven characteristic biochemical components as total light rare earth elements, La, Ce, Pr, Nd, Sm and Eu; four flavor
factors ; total free amino acids, tea polyphenols, water-soluble sugars and tea polysaccharides in the samples of raw Pu’er tea yellow-
flakes and single buds, collected from Lincang tea garden research station, were analyzed by ICP-MS and UV-VIS. The results show
that the total amount of light rare earth elements in yellow-flake is about 4 times higher than that in single bud, and the order of mass
fraction was w(Ce) >w(La) >w(Nd) >w(Pr) >w(Sm) >w(Eu). The mobility of Eu in single bud is higher than that of other light
rare earth elements, and La was the most stable in yellow-flake. The soluble sugar in yellow-flake increased slightly but the light rare
earth elements and tea polysaccharides increased significantly compared with single bud, while the free amino acids and tea polyphenols
decreased significantly. The determination results were consistent with the drinking tasteconsensus of yellow-flake : soft, smooth glycol,
low bitterness and small gastrointestinal irritation. The yellow-flake has stable quality and good taste, which is worthy of further research
and development.
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SR | e, Sefbti . o R i 20 s e
RS2 B AT AT AR DA E B
AP FERRIE R R Y, AR ZROR o =t
MZEH, WS, Hit rHGURS:, &K
fIX, BONFEW). IRBCREEUI, 255, 20505 HI
RS, FEA I AR IC B R R s SRR A
TZBEA “ERAET W, B KBly” 4
RS AR, U i T R
RIS, WPRERED, DIHgED

A2 A HE SRR IR A 2 (Camel-
lia sinensis (Linn. ) var. assamica ( Masters) Kita-
mura) , JZAMFAS AR L B I RER DO IR
FRAEA B R WSS AR R HL
REAPITRL N 20% ~30% AL
KBEPMFERA N 15%, L2021 FERHE BAS
BIEE3S Touih, wASKSEANS T 8
SR, XA AW BRE A TR S, A A TR
FOHE ) FIOT 4. Bk T, A WT 58k ] 1ICP-MS #i
UV-VIS SERG T- BT 25 7 44 i v T 2% el et o T
O TH A 2 B R S B2 T g 1L bR A A= Al Ry
(%W t+c&E K&, La, Ce, Pr, Nd, Sm, Eu,
AR AR, RE2W. KEWERE. K2H6)
BEFTAr B, IR A 2 i 5 A R A AL
MEA T AT 700, LA 88 R 28 AR T & A

BB S F.
1 HRSH®

1.1 #Hamikf

2021 454 A, REZHEABTTRLS ., 0l
ER AN R (390 B W27 B BHIF A 1 S 4 )
(O BAZE R B RE S (BRI 8 AN, B RR AL 7
), RES BIRES B E A T (4 °0),
I FHT 70 °C LT 5 BE 1 60 H.
1.2 Sk

FERTIRER [V (B&R) vV (i) =1:5]
G, R ICP-MS 3 (GB/T 30376—2013) il
SEM LT W SRR MR I E " R4
e (ZE W B H LR A E) (GB/T
8314—2013) ; 22 M & I 5 SR FH AR MR I 1L 530
(GB/T 8313—2018) "% 5 W] i M B 75 f5k OHL 22 i
W 5 SR PR K AR 43 BTV RT A AR — Bme be .
FREPAT 3 BT IS (iR
2 HRE5IT]
2.1 BFRFRTEMEALGSF A

X B T B R it o R T3 R AR v
T EATINGE , FER I A5 AP , A
F# 1z

Rl BFRERFPHBLITENSE

sk F I (mg - kg™") A/ (mg - kg ™) RSD/% v
HIFE (n=8) whH (n=7) HZf (n=8) wH (n=7) HZf (n=8) #H (n=7)
La 0.03 ~0.20 0.14 ~0.70 0.100 £0.060  0.390 +0.270 62.73 68.90 0.000" *
Ce 0.06 ~0.35 0.08 ~1.05 0.160 £0.110  0.640 +0.410 65.96 65.05 0.000 " *
Pr 0.01 ~0.04 0.01 ~0.14 0.020 £0.020  0.080 +0. 050 63.80 67.98 0.000" *
Nd 0.02 ~0.15 0.03 ~0.52 0.070 £0.050  0.290 +0. 190 62.44 66. 62 0.000" *
Sm 0.01 ~0.03 0.01 ~0.12 0.020 £0.010  0.060 +0. 040 59.63 67.79 0.000" *
Eu 0. 00 ~0.01 0.00 ~0.03 0.004 £0.002  0.010 +0.010 50.44 65.21 0.000" *
LR 0.13 ~0.67 0.24 ~2.11 0.370 £0.220  1.460 +0. 960 60. 36 65.79 0.000" *

E: F 7T RRERAREGIFEX, 77 FRERAGIER LR VER IR SR, DIFRRE.

ME SRR, B KPR LoTR IR
(1.460 + 0.960) meg/ke, & FH & T B ZF 5 k¢
(0.370 £0.220) mg/kg, p =0.000, Z5R 544
aCF LA A M, (AT AT 3 R R
IR R A T R 2R, R T
EHE RS BRI HETE N w(Ce) >w(La) >
w(Nd) >w(Pr) =w(Sm) >w(Eu), Ce [JEFHELE

Eu iy 60 52 2. BHFEPRMmAIITTRERICNE R
ErE 25% [w(Eu) (30.27% >w(Ce) (25.93% ) >
(Sm) (25.84% ) > w (Nd) (25.21% ) > w (la)
(24.73% ) >w(Pr) (24.10% ) |; Eu 76N =0t ]
HIEMIERACR R I HRITRA S N E A, W R
HHIEM R B A BRE VMG La & i X 8]y H &
/N (KA e/ ME =5.00) , T Nd 55 52 X [R] i [F]
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RR (KA e/ ME = 17.33) . FEAS R 2% Bl 1 £
B OKIEST, La FEBR B 20 A & RO AR
T, ATRER AT A H R J2 s 4% i L0
115 Nd S5 S BOR, n] RE X A% HIE R 3R A i) iz A

B, R AR S B — 5T
2.2 BHF B R P RARM TG A A IE

Xt BLZE e R i AR A A = B o B
PATIE, SRILATR2 ZH.

R2 BFRERFHRRERGFYHRESH

) i 43 S 1/ % Wi ST/ % RSD/%
f4h7 — — — T HRGR
5 (n=8) W (n=7)  HIF (n=8)  HH (n=7) I (n=8) #H (n=7)
FAA 2.46 ~4.01 1.72 ~2.13 3.31 +0.45 1.86 +0. 14 13. 60 7.53 0.040 " *
TP 9.83 ~21.03 11.13 ~14.78 16.37 £7.53 12.29 £1.98 44.77 16. 11 0.029 "
SS 3.18 ~7.31 4.87 ~6.77 4.31 £3.30 5.19+1.97 76.77 37.98 0.051
TPS 0.52 ~2.55 0.46 ~5.59 1.29 +0. 83 4.73 £1.75 64.34 37.01 0.017 "

B M (Free amino acids, FAA) 225
AT R v A, HORCRA P,
MHIEZ 5 - W RGN ARTEIR. FAA 7E5%
PR EA ZEIR 1) DR ERBLEEST . Oy A
R 2) HUIHERR . WSS R AR
oAb fE, AR, W, HRERIEY B 3)
KRR vy B IETRERALME . &, HLEht
WREZRIIENE. TEARNIT D, B2FA FAA 1Y)
Tk AMRTE 2. 46% ~4.01% 2 Ja], & F ok pif
FARIE (29 2.50% ) ; ¥ A5 FAA /Y it or $7e
L72% ~2.13% Z ], mflk TR BRI E,
FAZEAR FAA (i 0ot s 1.8t e s, B
(EfMRERERE, BZEAh FAA B2 505 B H 2
JTFE AR R RS FAA 288 2T 0
. =, ZJE RSB H A TRE.

42 W (Tea polyphenol, TP) F 3% A7
PO, RS HRNEIGE RS, TP £35S
AAb. Ra . FEMREAL, SEWEE 2R 0B E I
JERE. fEAHETE T, B TP 5 o3 e
9.83% ~21.03% Z[a], BNIEHR ; {HE 450 TP
J i 53 BUAE 11.13% ~ 14.78% Z ], ik T K
B IRGE (430% ). W, AR
f9 TP B 7 BUIR T 828 5 (H2f/ 8 =1.3),
T H B B L DR TR A, SR 2R
) it Jo B B -

AYETERE (Soluble sugar, SS) JEZRRHIR Y
FEORIE, HREAEHE T 5 PR A i v k.
U R OB RE S AE N Ll AR b 2 5 &K
fife . WAL, SEMAE IR AR, TEANESY
b, AR SS R ML 3. 18% ~7.31% 2
), B ACRy SS o r KL 4. 87% ~6.77%

Z M), HERESBIK TS, SEREMF, X
FER T AW R 2 TR R

%<& W (Tea polysaccharides, TPS) fE{ET 4%
WA RE R, AR . A R H RS
HopEE g- (1, 3) WHTEERE)S, 45 G PHEER .
BEAT . RIS Y i 5 A TR b AR
F120 R 2 5 R A 2 1 R A
FEPERIEAIC ™ fEARHESE R, PR ZEZSHY TPS
JRARPBAE 0.52% ~2.55% ], KTk i
WHFEHGE (292.50% ), T 251 TPS Jit i 734
1E0.46% ~5.59% Z[a]. RIS, B TPS
JREPBUR T 8 R 5%, X SR A 4 i ir gt 4%
WHEA-F. B, BARadEE, R0
SRS FE N TR 2RSS

M2, HHIEZRMME, ¥ A 2T TPS By
BB ERM (p=0.017); SS BATE, HXE
SBAGIFEL (p=0.051); FAA FI TP )it
KR EREK (p=0.040, p=0.029). KHIE
R HEE (TPS 2m) , s iR AR, M B
/N (TP 5400) .

TFES AR . ATV M SRR AR A R A
ENEL7) WD O N R T HSE R BRI SIER ARt 1 b |
T AR ST, BRZER M AE £ B A B R
SERR R BIROE S, GBS BT T4 R —
e HRZERNEM TR (Nd, La, Ce) FIAZE
T i J 2 4 55 B X [] 1 RSD {80k, 16 W B2
AP AR 0 i S Bz PR P R I 2 K.
2.3 kR e AR S A AUAF AR R 0 A8 K AT

Xof B ZESS P R IE AR AR o0 2 IR A T A DG 4y
BT, 25N 3 PR, XA AT I REAE A AL S
ZIEHEATAHSCHE T, 253 4 PR,
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R3 BFFFHEEURSBEREREER (n=8)

F8FR La Ce Pr Nd Sm Eu LR FAA TP SS TPS
Ce 0.822"* 1. 000
Pr 0.996 " * 0.833** 1.000
Nd 0.995** 0.838** 0.999"* 1.000
Sm 0.988 " * 0.832°* 0.991** 0.994** 1.000
Eu 0.977** 0.762 " 0.982"* 0.982** 0.987** 1.000
LR 0.965** 0.942** 0.970"* 0.972** 0.966"* 0.928** 1.000
FAA 0.670 " 0.614 0.578 0.681" 0.779** 0.448 0.683" 1. 000
TP 0.072 0. 657 0.133 0. 140 0. 101 0.013 0.381 0.337 1. 000
SS 0.488 0.683" 0.495 0. 496 0. 505 0.426 0.598 0.583 0.491 1. 000
TPS 0.576 0. 551 0. 652 0. 666 0. 657 0. 560 0.598 0. 626 0.514 0. 449 1. 000
R4 ERAFHEEURSBERERIBER (n=7)
BT La Ce Pr Nd Sm Eu LR FAA TP SS TPS
Ce 0.986" " 1. 000
Pr 0.987 " 0.959** 1.000
Nd 0.981"" 0.950** 0.999"* 1.000
Sm 0.956 " " 0.914** 0.989"" 0.992"* 1.000
Eu 0.915*" 0.871°* 0.946" " 0.949"* 0.959"* 1.000
LR 0.998 " * 0.990°* 0.989"" 0.984"* 0.960"* 0.918"* 1.000
FAA 0.791" 0. 569 0.497 0. 396 0.412 0. 427 0.593 1. 000
TP -0.478 -0.471 -0.461 —-0.453 -0.431 -0.434 -0.473 -0.570 1. 000
SS 0.705 " 0. 651 0.732* 0.734" 0.761" 0. 544 0.701" 0.697* -0.227 1. 000
TPS 0. 659 0.412 0.358 0.357 0. 557 0.582 0.493 0.915** 0.717~ 0.321 1. 000

MCEA G B AR S, B8R AR IR A
ARy Z 0] Y AH AR T B 27 25 19 2 La-Ce, La-
LR, La-FAA, La-SS, Ce M HABRM T K, Ce-
SS, Pr-Eu, Pr-LR, Nd-LR, Nd-SS, Sm-SS, La-
FAA, LR-SS. B Z8AH M5 T B 28 19 & La-Pr,
La-Nd, La-Sm, La-Eu, Pr-Sm, Pr-Eu, Nd-Sm,
Nd-Eu, Sm-Eu, Sm-LR, Sm-FAA, Eu-LR, Ce-
SS, FAA-Nd, Sm-FAA, FEu-SS, LR-FAA, TAA-
SS, TAA-TPS, TP-TPS

WU R BRI S , A5 LR 5 EW
TR Z A ARG B, RIS LT R
T - BB RGP AT AR B FERCAEAR
Wb, SS 5 HABIR AR ARG S B, e LU
AT R G R . AR URAE A AR G
PERLSS, A LB AT BEOCIR D

SATTE, Ce, LR, SS X 3 MNMEIR{ER F o
rs. HERZFREER, HICHERT I, Fon HAE BTN
hRENER 2, ZTIHERKZ; Rz WFm e
AR R AL BRI R AR KBRS AL T A

W1, WCERRRACHIE R, (H X 45 TR T 8
PUEAR, AR A = P sh Bk T A
M AR, BTRRICERERE , AR
{7t

3 #ig

1) BiRMNE, B AhREmLITR. K20
ACRZEAN T, R AR . R T
FEAL, MintZ e TisE, st s, B
FERSF A AT HE CHZ2M), SRE
i, W BN R,

2) WHAATRER TR SRR 4
ket , o BT R w(Ce) >w(La) >
w(Nd) >w(Pr) >w(Sm) >w(Eu),Eu THFHT
HAhAm ook, AFZREIE, #5557 mER 1
JLER, TR La & RBRARE

3) KM ITR SR 0 Z A R
Bkt , HARRACHMLE] ol REARRL. Al A2
ZFRREN, MELLSCH R RERE . 8
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