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1. =Rl K2 i E Ak, B 650201; 2. EEBOL AR, U HE 644000;
3. AT RWARAF, =8 FH 665000

HE: AMBEZH5R2ZOREANRE Y, RESRAR I I LS FTROEF, DEdBEL 16 NG RHEREHA

A, MERSE . LEZ L, kB AR ARF A0 RSO R E2H, KA Z RS2 E(PCA A EhR D=
FH A 5 H % (OPLSDA), 2 M B O FWHIEEEF RS B4 I T LA KT &AL, WEHLG KW £
F. PCA # OPLSDA 2 W A A B A ER R RFAM %, 2 OPLSDA £ RAE I A EFTEEHAF AT 109 £
FRe, EP2H a5 ME B, AR TFRGAFPERABRA TSRS THEG R (p<<0.05), mEAERETFILE
FERTME(EGCG) . BREFILFZTEARTRE(GCG) . AR, LAR . AR, BRARFMAILKTAR TR
B(ECORENHARTRAG R (p<0.05). BREFRAAREGF AR ZhaR R, FheaPREARL

MITE ARRSFRERREFTEAGELEBRRESF, BT ABEG KA LB AFES Zaa%, R
o= d b F AR,

x ® O 9% ARy R 2

FESFES: TS272; S571. 1 MEKFRAERRD: A XEHS: 1673 -9868(2021)04 — 0062 — 11

F2CE TR BESS, JE AR RO ZE . b | R JRORE, 222508 . T . #R A G4e T 2 Ht . Wkl
WA, A ARIE, HAMRGREBRAKS, WHEAZRACNS4. AXERTRERTIC, WIRHFH
%Eﬁi%ﬁéﬂxa@“ﬁ}t”, {Hﬁﬁiﬁ'#ﬂ@l/dw\ﬁ — BA WS UE S A A B N B A A G
4 AvE A AL B L P ARt L B L PUEARS L TR R R LA R R A g e R A
i%yijmﬁz R S P PV U E%E@vﬁﬂﬁ%%%ﬂ%ﬂ%ﬁﬁ“” o S E B SE i, 2016 A, 4
B A2 i R 22 491,15 t, 58 2015 4E34 00 13. 74 %, Hrb py &5 580 9 000 t, RYB M 27 /27T

FASHEZ) 1000 t, F2H OB FEE b3S rg 35 55 B Z M b X

HArMis B AR ETREE, 2016 477 &0 18 500 t, G EAY 82.25%; 2017 4F ¥ & ik
19 135 ¢, [l e K 3. 43%. HETMEX OgMmam . AT, MRS B B, RS E R bR T
LW EER, S FRE M B R A R T I AR RSN AR ERZE
FRHEAT H OG0, AR fof 0% AN TR) 4 25 AT SRR R AR 2240, BRI I AS PR AR AR, 2R i
SRR R RS 2 R R A RS AR BT E T, MR B2 L U R AR AT AR

R B . 2020 -03-05

¥,eWH . I_l% S Al R R AR R L A R s I H (CARS-19) 5 B A AR 3L 4 T H (31760225).
fEE N ¥ %=, BEgE, FEAFEL A4S TR BT,

WGEH. & W, #HaR
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PP SRR [ 4 S L ANEARUK AN B T A AR NRAE S WG, B TR AR RA RS T L.

BRfEEAN, B RASE A AR, AT 2018 FERA A Bk 145 «. =M AR HAE (g
D W IEAY SRR . TR EEARE O 4y H OB CRZES— 2 — ) AR =GR R EET. HOkH 2
25 B AT A R BT T R R R B — AR 2 i DLBREE B — 2 I Y R A R e, A N R T o
B, AMEM SE B2, F—REH, A4 AA""". RAZRU MR R, 2350, 1%
A, DA R 28 0 IR S it 1 287, T W © 8 o m R 2 7 s X T B sl A A
RN HA TS AN FEAE T R e A B A AR Sy (EAR IR AR

YEFe st . BT AOCULAR £ 128 AR o, W E AR 1 2% 7 (GB/T22291-2017) “BH F1 48" (GB/
T31751-2015) “FAIZMN THARBIL” (GB/T32743-2016) %5, £ WL = 7 A br e, 1R 75 ML 25 7 11 A5 A 40 2
ST A, BFWE T = kg e B R 16 By AR T ST T 40 R AR ALY, JF
H 3253 40 A B (principal component analysis, PCA) Fl 1E 32 s i 71N — 7€ 1 5l 43 #7 % (orthogonal partial
least square-discriminant analysis, OPLS-DA) BRI Holi 73 22 57, 45 G ICE H RS R, i b Wi
A5 114 53 [6).

1 ME5AFZ®
1.1 #MR5iRF

Mz AR AW T 16 AN FZRAES . S A . KA 2. A4 P ot JE 55, B S8 900 52
—ZE MR —ZE S GR D). BRRR AR . WA RN . SRR A AN BERR A . OWE. Bl . =&k
AR, DL R 2R o A gl K O 5B K B Al S R BE Dl Sigma 77 s W HE B
(CA) LA E O RILKZR(EO ., REEBTILKEEGO .. BETFTILAKE GO ., RILAXRZKE TMER
(ECO), LEZBBEFRIEE(CG ., REBTFILEXZERE FRE(EGCG ., KB FILEXREE FRAR
(GCG), WETR(GA) | 1,4,6-0-=HETEI-B-D-HE B (GG, AR, MR, WK R, KBEREEX,
LR B . AR LA 32 TR BE (2l RE T 98 0600 1) ) Ji AR 2 JE R AR W B A BR S 7] 5 4% o 2 R R X R
W T35 2B A .
1.2 XE5EE

WM R, bt e 2RI ROE A BRA 7] s HH-S28S ¥ B 1 IR /K i 5, 41517 KHb A sh ik A28
756CRT AN WA T, il e RHE AR AT FRA R 5 1200 79w SORHH (035 R 40, 28 E L HEHE A .
1.3 A &

P bR E KR A 2 W R R A e R I E L I R A R R N B =R HE sk
FEVO AT VA VR IR 4 B0 P IR TR 0 L P A ST B ORR (5 3 k (HPLO) I E A5 L

FF WA TR W B O A A0 R R A A3 AR AR AR 1 X A 1 A SRR R
2 S EAT R PR

1.4 HiEAIE
R SPSS 22. 0 AR A A F i iT 2 R B E AN, BN OEELE 3R, SNMNEER 2 k. LFEY
-+ FRUELE (r +5) s H SIMCA 14. 1 #4347 PCA Ml OPLS-DA 43 #220,

2 ER55MH

2.1 AHMBEERBRERRSN

XF 16 3 FAAFE ST RCE T (R D, 45BN mf AR (YLY) 2R LB, @M, h AR
AR R SRR, A R B, BRSBTS E , IR 22 A A (FL-
FQ)ZFMERL, 2R O0BU/N, GRS B, g llgaimss, &FF6, F4,F5 W R, F6 MRk
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M, BERVEET, A AR R EEAE BACRE . M AN RREEASIES, SERES, aEE
AR F AR AT, (R G R A AR A 25 TR
2.2 HHAREMEURS D

D V9 Ml SRR S TR KR A L R 2 L U RS R AN R IA AR B R A B (GR 2), FTRLEH, BR YS
Gy mEFHIMZR 2R E0(34. 39 % ~35. T3V B FRE AR (22. T1% ~31.11%) . XEH T =M
SRy IMNY S PN TR 25 Py W S e N o 1 e NG T (P T & P S - 5 G
2B IR B A R T B T i A B (3. 21 VOMR T AR B (1 2% (4. 22 06) , AT PEBH 0T o 43 40 Bl 2 (IR T 4 A 1
5 F4FIF5Cp<0. 05) o I 25 52k 2 R T V4 P 0 IO ok 40 00 i J2 A A 10 2% T Ok o e i A 9 TS Sk . = e AR
Y3, Y4 (KR W 0T a3 B TR A A AT R LG R A A P 2 T R R A B AL

N HPLC W5 28 B JLAS 38 o Wi Ml B R 8 1 7 2 3 B (8T 1as 3R 30, AT RLE 1, 25 v A9 B0 26 1k
B Ut R L W BRI B . et i R B, T b A [ BB S Y A A R T B R
Geih 2 s HZFHI B = AT Y3, Y4, Y6 it R 3R L4 9 A o B0 AR T — 2 R — 2
B 125 (p<<0.05). mEFEZEWEI MR 1. 17~4. 46 mg/g, WAL N 2.99~4.73 mg/g. JLE
RRAEGY I UL EGC,CL,EGCG,GCGL,ECG M CG AE, =K Y1, Y2 B GC 085 & T
145 (p<<0.05); F8 ) EGC(12. 82 mg/g) Fll C(28.03 mg/) B B EH Tasm AR5 En
Y6 1 Y5(5.56 mg/g,16.04 mg/g) (p<<0.05); Y1 BYPEEAEIJLZE ZE GCG(29. 04 mg/g) Fl CG(10. 70 mg/g)
B TEBAZE(p<<0.05); Y1 B EGCG(28. 31 mg/g) 1 ECG(13.91 mg/@) &5 F7(28.27 mg/g.
13. 63 mg/g) R LG T2 LI (p=>0.05), BFE THAMEAZE(p<<0.05); aMHRKE FRGA)
R E (3. 52~4.55 mg/g) W EH TRE AL (1. 73~2. 65 mg/g) (p<C0.05). AL F5 LR
(14. 48 mg/ BEE T EF L (p<<0.05) 5 & Y5 4b, 5 HL 171 25 0wl o 5 & 43 4 2% S e it 2 L (p >
0.05); F7 fl F8 i) GG (1. 50 mg/g, 1. 65 mg/g) it 73 H 4 3 & T H A 145 (p<<0. 05) 5 Y5 MY ALIHERA R
(2.67 mg/ M Y7 BT (1. 85 mg/g) & /4 0 & = T2 45 (p<<0. 05).

N HPLC W5 WG b (A FE L P A 2R . A R 45 17 A SR MR 20 40 it 0 B0 (&1 1b, R ), AT LU
th s BHEIR 2 43 v BT A A U e R A R . v % SRR T i 43 B S 1 D A A F8(19. 01 mg/g) » HE
K F6(18. 66 mg/g) . F7(18.16 mg/g) M F5(18.08 mg/g); =M% Y6 FEMR B E S THEHZ%E FI1,
F2 Fl F4(p<C0.05); fME 45 F3,F4,F5 fl F6 (Y RA AR . fH AR MA AR =785 ES T 2mHE
(p<<0.05); F1.F2 Fll F3 MR 2 R i it i B 3 = T m R A5 (p<<0.05). Gttt KM, te i F R & AR
SRR F1,F2 b, HARSFES & T 2 25 (p<<0. 05).

*1 ZHSEEOZBEHITEE

Hi ML KR FR B bR sh i @ #HR LS - Jig

Y1 SA& A —ZFnh ZFrbiEEL, AKER. QR KA. B Lk ] 5% i fif SPAE. W PRI, IR KA, HELE.

Yz R4 At b ZFrbiEA, AREFR. I, GEKEZ A, B, BT i fef i B ERECH LI, ZEEARL, ATHE L .

Y3 A KA 2 AL SRR R, SR . W 5 i fif FIE RSk M RKIZ LD, AR AT L R
NI S SN EE 2 AL SMEAEE . GPEH . 238 W AR 5E i fi FIE KGRI SE . A2 AL, 218, TR

Y5 kT Ader —EFmt ZFEMPERL kW GRS, BAE. L. B RE W i f FIE L Mg ZERE RO BRIZ AL, @A, B, TR
Y6 R KM% 2 AL SIEAEE . R, I8 ] SE i fif TR KA, W BARSTAE . RPN, S B

Y7 ORE KA S emt o ZERREEAL. FARETIR . I . GREREZ . RS e i fi i At @V BRIZ A, R S A
Y8 R AL —ZET ZFERRIERD. QR . KA. BN R AL, G fif it TR R AL, W F S IZ AL A E R, M AT, T

Fl R% —9tyh —2F b ZPbiEA. B AR, GIF ek, BAIR. BE. SREWISE WEE S i (O B AT . B S S A AR T
F2 R AP E I S RE. WA, @Kk, SR, L W] ST i i Tk EF L, F RN, BT

F3 BOM @Y —2F T ZERRIEAL. ZF0oh . @R E. M AR L LRI W] 5% i 4l i it L, AL BT T

Fo R BPAETUH 2R ZRRRIEAL. ZFOoh. GEERE. AR, G 23 WIECERTY iy RGNS T Lk, F R, BT L.

F5 RiAh R R= —2F-mh ZESCRE. MBI . GOFIRSE . BV I, SRUTWISE W e AR MR AER GRERITAt. P BA . RATE, T

DA F T TN I Sl S B Y N i T (VE /2 S R R IV ST RE T st i 4l LT P QU NI CRE S~ S L LR SRR O
F7fiSh IRAR 2 SRR, 2Rk . IR AR I, KA. B Hise i 4l i F WAL, SRR ARSI AT
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0 5 10 15 20 25 30
HY 8] /min
(b) FEEERASHPLCE
1 BFILEXZE. EMEXLESUMEER A S HPLC B
X2 ZHEEMEEAREIAULERSRESE(n=06) /%
[ Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8
e B s A 2.8840.2g 3.01F£0.2f 3.1540.2f 3.1740.1f 2.83+0.1g 4.43+0.2¢ 2.5540.1h  3.6340. 2¢
] VA 4.3940.2cd  4.2140.1de 4.20+0.2de  4.0240.3ef  4.0640.5¢f 4.0840.1lel 3.2540.4g  3.83+0.2f
K 43.1540. 1f 43.49£0.7ef 45.66+£0.9b 46.9540.9a 44.71£1.3bc 42.98+1.6f 41.83+1.5g 44.74=40. 9bc
KL 34.39+1.2bc 35.71£0.9a 35.73+1.1a 35.6540.7a 34.9440.9bc 35.29+1.0b 35.45+1.1b 25.71£0. 2gh
A F1 F2 F3 F4 F5 F6 F7 F8
=% =097 3.794£0.2d  3.18%0.1f 4.79+0.1ab 3.8640.1d 4.6240.3b 4.954+0.1a 4.1240.1cd 4.4240. 1c
A A 4.1440.2de 4.5440.1bc  4.50+0.1c  4.80£0.2b  5.15+0.1a 4.1740.1de 4.5740.2bc 4.10£0. 2de
KEHY 41.3040.5g 43.64740.9de 43.7620. 4de 45.910. 3ab 44.8120. 3bc 41.17+1.1g 45.0340. 3bc 44. 391, 2cd
KL 24.9840.6h 29.0240.2¢ 26.9340.4f 28.7240.7e 29.9140.3d 22.7140.81 30.8740.7¢ 31.11£0.4c

T RN FREA R R i A6 2 0 B r B2 S A i . p<0. 05,
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*3 ZEAFTNEEAFILER. EMEULEY. MHERES B (n=6) /(mg+g 1)
o Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8
Wt & 0.4340.1bc  0.55+0.3b  0.64+0.5b  0.58%0.4b  0.5340.2b 0.25+0.1b  0.65+0.8b  0.80=+0. 2b
Bz & 1.2040.1ab  0.86+0.1b  0.3520.2¢  0.31£0.3¢c  0.88+0.1b  0.2740.1c 1.21£0.7ab 1.194£0. 2ab
1% B 1.3340.0cd  1.09+0.1e  0.73+0.1g  0.53+0.3h  1.7240.1e 0.43£0.2h  0.9940.4f  2.32+0. 3a
AEER 0.1340.0ef  0.10£0.0g  0.1040.0g  0.08%0. 0g 0.2240.1b  0.18%0.1cd 0. 1540. 0de
EVDSS 3.0940.2  2.6040.1 1.82£0.1 1.50£0.2  3.13+0.1 1.17+0.1 3.0340.3  4.46£0.2
GC 2.5740.0b  2.94+0.1a  2.13+1. 8¢ - 1. 4440. 0f - — 1. 7840. 8e
EGC 4.9140.0b  3.7640.0cde 4.3340.0cd 4.3340.0cd  2.1840.0f  5.65+0.1b  3.0240.1lef 2. 4740. lef
C 8.62+0.1c  5.974+0.1d  7.6240.0c  2.3340.1g 16.0440.2b 11.9540.5¢ 2.64+0.2g  3.09+0. 11
EGCG 28.31+0.2a 11.18+0.1e 17.0540.1d 8.73+0.1el 13.74+0.2¢ 24.13+0.4bc 5.3440.2f  5.85+0. 1f
EC 1.2040. 0ab  0.8140.0ef  0.6940.0fg 0.39+0.0gh 1.2540.0abc 1.48+0.1a  0.3340.0h 0.5840.0fg
GCG 29.04+0.1a 8.18%0.1gh 9.87+0.5fgh 8.51+0.2gh 6.7740.3h 14.19+0.2d 5.3440.1h 5.484+0.1h
ECG 13.914+0.1a 10.3740.1b 10.8140.1b  6.0740.1d  2.5540.1e  0.3440.0f 5.274+0.2d 5.61+0.1d
CG 10.70+0.1a  7.7240.1be  8.6940.2b  4.57£0.1de 5.77%0.1cde 0.37£0.0g 5.1040. 1de 5.15+0. Ide
GA 3.8040.0b  3.5240.0b  4.0540.0ab  3.6240.0b  3.7240.1b  4.47+0.1a  4.38%0.1a  4.55%0.0a
GG 0.86+0. 1bc 0.6920. Ibed 0. 7140, 1bed 0.4840. lede 0.1540.0e  0.39740. lede 0.2940.1de 0. 3740. lede
W 41.3240.1b  40.6140.0b 38.42+0.5be 35.45+0. 8be 43.1440. 4a 36. 1540. 3he 36.44+0. 6be  35. 28+0. 4¢
AL 8.2040.3be 5.03£0. 0cde 8.87+0. 1bed 3.9720.2¢ 5.7740. lede 7.4540. 1bed 4. 88+0. dede 4.80=0. lede
M R 0.1340.0d 0.22%0.lcdc 0.24%0.1cd 0.3240.1bed 2.67%0.1a 0.4240.3bed 0.46+0. 4bed 0. 28+0. Obed
BT 1.6540. 3ab 0.7340. 2cde 0.8640. 5cde 1.3540. 5abe 0.9240. dede 1.0240. dede  1.8540.7a 1. 4740. 6abe
B F1 F2 F3 F4 F5 F6 F7 F8
Wi 0.97£0.4ab 1.05%0.6ab 0.7440.2b  0.73%0.1b 0.9940.9ab 0.86%£0.5b  0.68%0.3b 1.11£0. 4ab
i & 1.2240.5ab  1.0940.4b  1.0140.3b  0.98+0.2b  1.4440.6a 1.7440.1a 1.2140.3ab 1.3940.5ab
12 B 1.60+0.5bc  1.35%0.2cd 1.684+0.3bc  2.1940.3a  1.9840.6ab 2.13£0.2a  1.0240.0e  1.15£0. 0e
PN 0.34%0.1a  0.19£0.1bc  0.21£0.0b — - — 0.0840.0g  0.0940.0g
BB 4.1340.2  3.68+0.2  3.64+0.1  3.90+£0.2  4.41+0.3  4.73+0.2  2.9940.2  3.74+0.2
GC 1.7240.1e  1.7140.0e  2.0940.0c  2.3440.0c  2.4240.0c  2.08£0.0d 2.1440.01d 2.2140.1d
EGC 2.9340.2de  2.6320.1efl  2.7040.0ef 3.4040. Idef 2.4430.1cd 2.5740.1ef  2.5840.0cf 12.8240. 1a
C 3.82+0.2¢  3.314£0.2¢  2.04+0.0g 1.77£0.1h  2.3240.1g 16.424+0.0b 2.38+0.1g 28.03%0. 8a
EGCG 18.224+0.2d 17.76+0.1d 22.3540.3c 23.5640. 4bc 26.3740. 6ab 16.41+0.1d 28.2740.7a 27.1240. 4b
EC 0.86+0.0def 0.88%0.0cde 0.85%+0.0ef 0.9140.0cde 1.11+0.0bed 0.76%0.0ef 1.3240.1ab 1.35=%0. lab
GCG 12.8940. 5de 11.5340. 3ef 18.7140.3bc 21.57+0.2b 26.84+0.1b 16.64+0.4c 16.59+0. 2cd 19. 7+0. 3be
ECG 7.4540.led 7.3140.1cd 7.48+0.1cd 7.3840.1cd 9.3640.2bec 5.514+0.1d 13.6340.2a 13.68+0.2b
CG 3.5340.3de  2.62+0.2¢f 5.88%0.1cd 6.01£0.1cd 8.74+0.1b  4.3840.3de 5.86+0.1cd 8.93£0.2b
GA 2.6540.1c  2.5240.0c  2.02+0.0c  2.1740.0c  2.5340.0c  1.93+0.0c  1.73+0.0c  1.92+0. 1c
GG 0.7140. 7bed 0.86=0. 1be 0. 9740. 2bc 0. 8240. 2bed 0.5940. 3ede 0.28+0.2de  1.5040.6a 1.65+1. la
W 34.9240.2¢  34.6540.2¢c 37.3540.4bc 34.74+0.4c 38.54+0. 2be 36.21+0. 2be 37. 7440, 2be 41, 7540. 3b
AL 11.5640. 7ab 10. 05+0. 8ab 10.020. 2ab 10.0740. lab 14.48+0.3a 9.47%0. 3abc 5.08+0. lede 4.5270. 2de
31253 0.3540. 2bed 0.31£0. Ibed 0.3140. 1bed 0. 3640. 1bed 0. 8340.6b 0. 37£0. 3bed 0.4240. 3bed 0. 7040. 4be
AT 0.7740. dcde 0.7640. dede 0.5540. 2ede 0.41£0. Ide  0.33£0.1f  0.4840. 2de 0. 6940. dede 1. 2140. 9bed

T RPN PR R R i AL 2 B 2 B S 0 S p<<0. 055 = 3R B RN EL
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4 ZHAFNEEAZHNEERFESE (n=06) /(mg+g )

g Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8
YEETM  0.3740.0gh  0.2540.0i  0.3540.1h 0.4240.0fg 0.2140.1i  0.5140.0e  0.3240.0h  0.447+0. 0f
RER 12.07£0.5¢  8.46+0.2g 13.26+0.3d 15.61+0.5¢ 7.7840.2h 17.5740.6b 10.4140.6f 13.82+0.9d
WRE R 0.45%0.0b  0.3140.0d 0.4540.0b  0.43%0.0b  0.36%0.0c  0.51%0.0a  0.2640.0e 0.47£0.0ab
AN 1.03+0.1fg  0.9£0.0gh  1.05%0.0fg 0.7840.0gh 1.15%0.0f 1.44£0.1e 0.68£0.0h 0.88=+0. 1gh
KA AR 0.8740.1gh 0.6640.0h 0.6940.0h 0.88+0.0fg 0.84%0.1gh 1.14%0.1e 1.00%0.1le 1.0940.le
R 0.3240.0ef  0.37£02de 0.2940.1fg 0.1540.0g 0.35+0.1de 0.2640.0fg 0.2320.0f 0.1440.1g
A 1.6940.1d  0.88+0.0g 1.074+0.0f 0.56+0.0h 1.02+0.0f 2.33+0.1b  0.90+0.0g 1.40=+0. le
HEmR 0.4940.0d  0.1940.0i  0.2640.0g 0.24£0.0g  0.18£0.0i 0.26+0.0g 0.23£0.0gh 0.39£0.0f
EIE=N 1.53+0.1f  1.47+0.1f 1.54%0.1f  1.5%0.1f 1.81£0.1lef 1.534+0.1f 1.14%0.1g 1.94£0.1e
SR 0.43+0.0g  0.7440.0d  0.63+0.0e  0.724+0.0d  0.93+0.0b  0.5140.00  0.7140.0d  0.79+0. Ilc
=R R 0.3540.0i 0.4240.0fg 0.4840.0e  0.49£0.0e 0.5540.0d  0.484+0.0e  0.39£0.0h  0.44+0.0f
B 2 R 1.2+0.17  1.98£0.1de 1.7740.1f  1.9£0.1le  2.25+0.1b  1.3440.0i  1.8+0.1f  2.15%0. 1c
ANAR 1.734£0.1d  2.2740.1c  1.93%0.1c  2.7240.1a  2.76%0.1a 1.44£0.0e 1.95%0.1c  2.19+0.1b
R 0.2140.0h  0.2240.0el 0.2340.0ef  0.340.0d  0.30+0.1d  0.2440.0e 0.1740.0fg 0.3340.0d
225 R 1.6840.1c  3.8440.1b 0.5241.1de - 4.14£0.1b  1.03+1.0d  0.5540.2de 4.06=0.3a
HAR 0.0620.0fg  0.0640.0f 0.0740.0fg 0.0840.0fg 0.0740.0fg 0.0740.0fg 0.05+0.0g 0.05%0.0fg
[EAN 0.7840.0d 1.1240.5d  0.53+0.3¢  0.240.0f  0.88%£0.1d 1.02+0.0cd 0.88+0.0d 0.9740.2d
RN - 0.39£0.0c  0.1740.0f  0.2940.0d 0.28%0.0de 0.150.0f  0.88%0.0a 0.75+0.0b
588 25.264 1. 2¢f 24.5340. 6ef 25.2941. 3¢l 27.2740.9¢ 25.8620.7¢f 31.83+1.9de 22.55+1.9g 32.30+1.8d

L Fl F2 F3 F4 F5 F6 F7 F8
y-EET®  0.3540.1h  0.23£0.1i  1.084+0.1c  1.09£0.0c 1.1740.0b  1.2740.1a  0.68£0.0d 0.69+0.0d
KEMR 9.1940.3g 14.82+1.9h 17.73%£1.8b 14.2540.1d 18.08=%0.5ab 18.6641.2a 18.1640.4ab 19.0140. 2a
NE R 0.154+0.1g  0.2140.1f  0.38%0.0c 0.44+0.0b  0.50%0.0a 0.44F0.0b 0.3440.1cd 0.38%0.0c
AR 0.09£0.0i  0.1520.0i  4.0040.2¢  3.81+0.1c  5.35%£0.1b  7.0740.3a 1.9740.6d 1.7740. 1d
KEHR 0.67+0.3h  0.43£0.2i 1.5140.0d 2.1540.1b  2.46%0.1a  1.78%0.1c  1.01£0.0f 1.0540. lef
2 bt 2 R 2.024+0.1a  0.8940.2b 0.36+0.0de 0.33+0.0f 0.2840.0fg 0.51+0.0c 0.48+0.1lcd 0.50=0. 0cd
HER 1.09+0.1f  0.4640.2i 1.37£0.0e  1.7640.4d 2.45+0.1a 2.15+0.1c  1.0140.0f  1.02+0.0f
HaEm 0.0240.0k  0.0540.0j  0.46+0.0e  0.77£0.0c  0.9740.0b  1.3540.1a 0.2240.0gh 0.24740.0gh
HAR 2.484+0.1d  1.16+0.5g  6.2940.4a  4.3140.1b  4.06%0.1b  4.1340.3b 2.6240.1cd 2.7840. lc
AR 0.7540.0d  0.18+0.1h  0.79+0.0c  0.9340.0b  0.64+0.0e 1.3940.0a 0.6140.0¢  0.63%0.0c
=R R 0.43+0.1fg  0.21£0.1j  0.6040.0c 0.71£0.0b  0.58+0.0c 0.83+0.0a 0.3840.0h 0.4040. 0fg
oA R 1.65+0.1g  0.39+0.1k 1.7140.1fg  2.04+0.1d  1.35+0.0i 2.7840.1la 1.4840.1h 1.54%0.1h
KRR R 1.0240.0f  1.2940.lefl 1.68£0.1d  1.63£0.0d  0.96+0.0f 1.61£0.1d  0.9240.0f  1.0040.0f
[HE=N 0.06+0.0h  0.1940.1f  0.42+0.0c  0.5440.0b  0.42£0.0c  0.83£0.0a 0.20%0.0fg 0.20+0. 0fg
& AN 3.48+0.2b  0.6940. 3d — — — — 3.70+0.4b  3.8140.1b
HEMR 0.4040.0a  0.2540.1b  0.2140.0d  0.2240.0cd 0.2240.0cd  0.2740.0b  0.10%+0.0ef  0.1040. Oe
EEA 9.1240.4a  5.35+2.0b 1.8740.1c  1.7240.1c  1.2840.1cd 1.1740.0cd  0.9940.1d  1.0340. 0cd
MR 0.0940.1g  0.0740.0g  0.1840.0g - — 0.2540.0e  0.16+0.0f  0.1940.0f
B 33.0641.4d 27.0246.3¢ 40.6443.1b 36.7040.3c 40.7741.1b 46.49+2.3a 35.03+0.8cd 36.34=0. 8¢

T R /NG FREAR [ 3R BF Bk 27 3 B i 20808 e A et B 30, p<<0. 055 =R B R 2.
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2.3 Wit 5% PCA #1 OPLS-DA 43 #f

ARG o AT L T B R A 1) 2 S AR I, AR 22 T o7 R D AR AT AP b 16 S 2R Y 40 AL
O3 T A3 BGHEAT AR, DASE — U5 (PCD RIS = 3 4 (PC2) B3R A3 PCA 15 434 B & (1] 2a).
RN, AE PCA BEAY rb gy 1 2% ) 1 DX 0 B 0 AHUT B2 T R R AL (LA R 1 43, 3 060 I B I 25 di . e 2
VEREH A 5 1, Ao 8 R X 43 28 A 72 &

N T G AR AT P b A R AR AR 25 Ay, BT 40 AN A T 4R B AT OPLS-DA 4347 (& 2b)
SER W, PIHL ISR 3 AR, T AR H X . SR FH A8 SCSR TIE I AR HEAT B0 AE . SRR T 5 A R
Gy, ARG [ AR R LA HE 0 RP X (cum) =0. 726, $Hd 5 > AR T 72. 6 %000 X AR &t X B AR B A 4L
BB RY (cum) =0. 976, UL 5 D EMAMBE T 97. 6 XAy Y A8 & BRI HIINFE AL Q° (cum) =0. 971, i}
P 50 o T L 1 255 B0 I BE T3 Ol 97, 106 45 R 3 AR R R o T S

it — 25 2 5 A3 B RS Tk A R Ml AR T 25 S RRAE AR B, R T OPLS-DA A5 22 il
S-plot( [ 2¢) . FF454 WAL B8 EBAE(VIP >1) | #8407 B A K56 (p<<0. 05) A Hr AN (K 5) . = FE
A EGCG, XZW . GCG, GA, ¥R . HAM . W a5 . MEmR . BaER. ANERM ECG 5
AR ZESAGI R L, WER XA W A8 AR G B, P 2 AR Z W . GA FIRH
R W E & TR, HARM0r B 8o F R TRE A

#5 OPLSDAAMEMMZEMERERVIP>1 MBS REHRESH

B 5 PSP N o 1 A% FC (=M /HHH) VIP {§
EGCG/(mg+ g™ ") 13.0341.27" 22.9140. 89 0.57 2. 99
KEW/ % 34.1542.74" 28.03+2. 84 1.22 2.62
GCG/(mg+g ) 10.92+1. 11" 18.06=+0.78 0.61 2.34
GA/ % 4.0240.55" 2.1940. 54 1. 84 1. 60
BAERR/(mg - g ") 6.11+1.05" 9.4840. 98 0. 65 1. 46
HEMH/ (mg+g ) 1.5640.23" 3.48+0.49 0.45 1.43
e &/ % 4.2340.49" 5.7840. 31 0.73 1.35
BEER/ (mgeg ') 0.99+0.22" 3.02+1. 35 0.33 1.29
Bt &R/ (mg+g ) 0.8040.35" 2.8241.86 0.28 1.19
KHNREM/ (mg+g » 2.1240.14" 1. 140. 45 1. 86 1. 06
ECG/(mg+ g™ ") 6.8740.57" 8.99+0.79 0.76 1.03

T x FR p<<0.05, ZRAGI¥EN; FCHERAZHAXSWEBEARR RN ILE.

3 g LR

FIZRJE TR R A . G50 P A4 R G0 i T 20 ok — 2508 — 080 . A 1 1 2% PR 4 2 o J et
AT, 4k AR AR, ST 5 RO T A A 5 B AR SRR [ 4 S K L KAl R
[V R TR SRR S . TR AR A G T2 R TR L BRI T L, B
A Z A RS AR 2R AR R T R B R AL RS S A
Z RN T JEORE, SRS G AW B2 R T SO B TR AT UL T A% SRR Ok R
UL 2 A AEAR R 22 5.
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B BT X FA2E A P9 & B AT TR AE . R I 2 RK IR B B R AE 31,6220 ~49. 37 X% Z A, i
BRI SR 25 mg/g. AITA KPR, REARBWFEEAERFEFLA T2 —, HIFEEERAE
1) 52.90% , JEARBERER FBEA =z -, BRI LB AR 16.23%~25.95%, LA R Bk
N 7.79% ~16.56 %P, WK T R ECHR 6. 02~24. 02 mg/g, WIMERL T &4 500 4. 62~6.51%, 1]
VEVERE R EOR 4. 4520 ~7. 64 %5 BiAh . BRI At X AR A [ AR 0 AR R AR BT AT T AR
Beor AR TR SR A SRS 2 AF A4 R LA R 2 . AR S U R I LA S bR
BAY B — 52 SR BR Y . ASBE 7540 S BRI 5 BRORR AR, DR AR B 5T R AR S T R HPLC 36 6 i b 16 4~ I 2%
BEGH T 40 AN 5B SCAr BEATIN AE . JF ST 40 AN T i 43 8. SR SIMCA 14, 1 B4 % 75 M 11 25 1
Wi 22 S i AT 40 AT, 57 T PCA Fil OPLS-DA B (3 & 2% R* X (cum) =0. 726, R*Y (cum) =0. 976,
Q° (cum) =0. 971) . ZHRI AT LA AL Ty X 20 WML (25, 3t VIP 35, 53] 11 bRtk 22 5 5 Fos 4. Horp
TR AT GA4. 0220) . X2 W (34. 15 00) MR N & IR (2. 12 00) Bt r B & 8 TR 25 (2. 1924,
28. 03 % Al 1. 14V>(V1P>1, Pp<20.05). Z BRI, WS B TR , J2 R AT I R S T

B R ", ENERE SR, S5 REH I, S E SRR R, MR A R, A
IR, AR . EGCG, BEEMR . BEAERR A ECG i B EM T MEEH KX (VIP>1, p<<0.05),

HC v B i A& R 14 it B R R TR A BRI T R R B T A R A R R A i PR

W R S B, LA A 1 2% g R A o G m AR HEAR AR 287 (GB/T22291-2017) “ BRI 287 (GB/T31751-
2015) “HAM TH AR (GB/T32743-2016) Fl“ b B AR &5 77 5 BT 457 (GBT22109-2008) . 1 77 #rs
“Hb FRAR A AR A 2R 7 (DB35/T1076-2010) F1 AT A BR fE“ T 48 K 1 1 257 (T/CSTEA00003-2019) “#i 5
B ZE”(TT/ZRCX 004-2018). Hih E AR (GB/T22291-2017) H5E LA FA 25 B Al 28 W 5 A 0 2025 Sy i
B S ZEM . TR AR E T A RS A B A O F AR D 2F 0 S JRURHR SR S AL
Pty DA FIAS « AR SRR T BORS s i R Sy SRR 1 1 R 73 T . A BF 5% & B0 2= B R AR o 1 s Y e ek R
T2 AR AR FUERCE S BT AAE R R 22 57, BH N W EATUMRE AR IS H WA E2E S =
A, BT = B AR,

SE K
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Comparison of the Difference Between

Yunnan and Fujian White Tea

JIANG Bin'’, YAN Yuan-—zhen', LIU Kun-yi',
JIAO Wen-wen', LIU Song-zhi’, MA Yan'. ZHAO Ming'

1. College of Long Run Pu-erh Tea, Yunnan Agricultural University , Kunming 650201, China ;
2. Yibin Vocational and Technical College , Yibin Sichuan 644000, China ;
3. Jing gu Pu-ren Tea Industry Co. , Ltd. , Puer, Yunnan 665000, China

Abstract: To compare the differences in biochemical components, processing technology and sensory quali-
ty of Yunnan white tea and Fujian white tea, and discuss the standard of Yunnan white tea, 16 samples of
white tea produced in Yunnan and Fujian Provinces were collected and the contents of 40 compounds inclu-
ding polyphenols, catechins, caffeine, amino acids in them were detected. The resulting data were ana-
lyzed with principal component analysis (PCA) and orthogonal partial least square-discriminant analysis
(OPLS-DA) to compare the characteristic chemical compositions between the two kinds of white tea.
Their processing techniques and sensory qualities were compared as well. The white tea samples from
Yunnan and Fujian were grouped into different clusters in both PCA and OPLS-DA score plots. Eleven
compounds with variables important for the projection values greater than 1 were identified in the OPLS-
DA analysis. Contents of tea polyphenols, gallic acid and phenylalanine in Yunnan white tea were higher
than those in Fujian white tea (p<C0.05), while the levels of epigallocatechin gallate, gallocatechin gal-
late, ellagic acid, histidine, arginine, tyrosine and epicatechin gallate in Yunnan white tea were lower than
those in Fujian white tea (»p<T0.05). Sensory evaluation indicated that the taste of Fujian white tea was
more refreshing than that of Yunnan white tea. In conclusion, the processing technology, biochemical
components and sensory quality of Yunnan white tea were significantly different from those of Fujian white
tea and, therefore, the standard based on Fujian white tea is not suitable for white tea produced in Yun-
nan. It is necessary to develop a new standard for Yunnan white tea.

Key words: white tea; biochemical component; sensory quality; difference
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