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HPLC ;EMERES T 5 =X RIS =

SKEIFH, BRI, hittdg, WY e

(Bt £ FE R B g A BE2=Be , 16 B 445000)

W E. R Cis @iEAE4.6 mmx250 mm, 5 um), PUPEIRSIH AL 0.1%BRRIEBCIF S B, BBREVENL,
(2R3R)-_AME R AR IIH Ay 290 nm, (28,38 - MR | LA R | T A R ORI 290 nm
(0~<21 min)F 255 nm(21~30 min), FHi# 1 mL/min, H:3E 30 °C, PEFEE 10 L, W& 5 FhETEYI RS &, 5
REW: QRAR-EMIE . (LA . T . iR I 25310 ¥=0.503 147+0.602 8, R*=0.9992;
¥=0.590 4X+0.072 0, R*=0.999 1; Y=0.4334X-0.0077, R*=0.9995; Y=0.507 7X—0.020 7, R?=0.998 8; &3t 435N
10.60 ~ 106.00, 2.50 ~ 50.00, 2.65 ~53.00. 1.06~26.50 pg/mL; KK (290 nm)IE(QR3R)-_EMFRGHE,
WK (290, 255 nm)EAETEINE | T . RS ER(2S,3S) - i KGR0 ik R G0E HE . 4tk
K&, E’Efﬁ FeoE HERINAR ISR R AT, RGBS 5 R i (e SRR KT 1.5, QR3R) &
MR G I SISO T 5 000, (2S,3S) —— AR . TEIEME . BT . HiR b isE sy KT+
20 000, Hm/\ﬁuuhu BFE] R 30 ming kAT RS A% rh s R 2 A o )

x B OIE. S M, SRR eIs; SR
FESES. S571.1 YHERFRERD: A XEHRS: 1007-1032(2024)06-0054-08

Determination of five flavonoids contents in vine tea by HPLC

ZHANG Chaoyang, CHEN E, MA Shilong, HU Baishun®

(Enshi Tujia and Miao Autonomous Prefecture Academy of Agricultural Sciences, Enshi, Hubei 445000, China)

Abstract: Cis column(4.6 mmx250 mm, 5 um) with methanol(A)-0.1%-phosphoric acid solution(B) as the mobile phase for
gradient elution was used in the HPLC to measure the contents of five flavonoids. The detection wavelength of
(2R,3R)-dihydromyricetin was 290 nm, and the detection wavelength of (2S,3S)-dihydromyricetin, taxifolin, myricitrin and
myricetin was 290 nm before 21 min and 255 nm from 21 to 30 min. The flow rate was 1 mL/min, the column temperature
was maintained at 30 °C, and the injection volume was 10 pL. The results showed that the linear regression equations of the
contents of (2R,3R)-dihydromyricetin, taxifolin, myricitrin and myricetin were ¥=0.503 1.X+0.602 8, R?=0.999 2, Y=0.590 4X+
0.072 0, R?=0.999 1, ¥=0.433 4X-0.007 7, R*=0.999 5, ¥Y=0.507 7X~0.020 7, R?=0.998 8, and the linear ranges were 10.6-106,
2.50-50.00, 2.65-53.00, 1.06-26.50 pg/mL, respectively. The single-wavelength(290 nm) method for the determination of
(2R,3R)- dihydromyricetin content, and the dual-wavelengths(290, 255 nm) method for the determination of the contents of
taxifolin, myricitrin, myricetin and the peak area of (2S,3S)-dihydromyricetin were superior for system application, linear
relationship, repeatability, stability and standard recovery with high precision. The chromatographic peak separations of 5
flavonoids were greater than 1.5, the theoretical plate numbers of (2R,3R)-dihydromyricetin was greater than 5 000, the theoretical
plate numbers of (2S,3S)-dihydromyricetin, taxifolin, myricitrin, myricetin were greater than 20 000, and the detection time
of single sample was 30 min. This method could be used for the analysis and detection of flavonoids contents in vine tea.

Keywords: vine tea; flavone; HPLC; dihydromyricetin
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REAS, RFREEAS . AR | IAEAS . Il ase,
S 1 A Pl e A JE R T AN R A B U e A A
(Ampelopsis grossedentata(Hand.—Mazz.) W. T. Wang)=%
M . R . PEEE. AR BT T
TR . AN ARE, wEdEss, |
HARmREA, & Sy m, R BRI
A GRS R SO A R A
IR, SRR 24 6 R AR VR

TH 5% v B 2 5 A I 22 SR R A ok
JFE RSB OB (011, S8 AM o6 v
FE RV S AR, (B SO E
T RENE I A B — S 2R T & i . AR BRI
FH S R0 A s el i R h — S i . il
1. M REY oA U219, (B 2] 43[Rl A7
FERMET RS | gt i) o 2 BEAIRAF IR, PR T2
SR B i 2 5 HEAS BB 5 B 1Y) 80%!15-16, izt
e A SR — SRS B i, RV R Rk
EE R MR, Al AR IARPEAS R RS H ik
PEASTRI A BE (A 9% R

WFZE A BRRTHAA AN 66T, 78 200 ~
500 nm YL BN XF(2R,3R) - A E | LRI E
WMgtT . BRI T KA, ZRIER3R)- A
W3R TE 220, 290 nm FEA BRI, FERERY
FTE 210,290 nm FfF A RIS , i TE 210
255, 355 nm FHEA BRI, MELE 210,
255, 375 nm FHEABARMIE, [FEFQR,3R)-—
MR FIAETA AL 255 nm P W A o vy 4
%, WA RERALE 290 nm B W fiomi W (i 45

fik. HHEH) 200 nm BT BEAFAEZ TR, 4n
TRAE B — A K 255, 290, 355, 375 nm &4 F
[FIBHINE 4 Fh e Jon & i, 25 SR vemf Bl R
KEEAR . 22 M St 5 07 BA 03t a6 245 R mT
W, EFBSIAR P ELA) . 0.1%ERIETR (B) R St 4
EF, 4 FhEmER 24 5T /e ) g B AR
(QRJIR)-_EMHER | AL R . BT iR,
H/INIREE USR5 & (28,38 At £ B K
WA 290 nm. RARASHIE K S5, B e
(QR3R)-_EMIFE . (2S,3S)- AR | LM
F AR 290 nm, AT . AR ER 1A I i
KR 255 nm. ASFE S A A FE 10221 K 1A BA T 4
IRINEEI, AR T AAVEN = S H A

VR IEET ) X e A it i e s . ORER ISR L 43
B PRIEARER S, (RIS R MR — s
S THRIGAT . BRREL . RS PRI (B XA
(QR3R-_EMthiR . LHNE . M. iR
T A2S,3S)- AR AR I, e 2
FE T FL IR S ARG R A FORE SR IR, LU
FHEAS BT o 1 e I PRS2

1 MR5ERE
1.1 MRS
2022 FWAR L Bt >k R4 £ gl

EAEAL ARG, R TR (fLA2 0.25 mm), #
BROLIRAE, FRAEEILE 1.

®1 BEHERER

Table 1 Sample information of vine tea

FEbh i i 7 [EED S pi | WGEY e S
TO1 ik 6 A S R 4 2022-08-15 2022-08-24
TO2 i WALERRE =1 S 2022-07-13 2022-08-25
T03 VP G A R R T4 2022-08-02 2022-08-24
T04 ZIP-S WA e RUEL B A R B 2022-07-25 2022-08-26
TO05 G WHLEERE = 2 2022-08-17 2022-08-25
T06 ZIP-S il R | 2022-08-15 2022-08-24
T07 i Wb R R E K 2022-08-16 2022-08-24
TO8 GBS Wb A R R A4 2022-08-22 2022-08-25
T09 et WAL RE = S 2022-08-21 2022-08-25
T10 et WA R REL KT 4 2022-08-16 2022-08-24
T11 et il R | = 2022-08-19 2022-08-24

(2R,3R)- A E N i (Ll = 98%) | it
X HE S (LR =98%) . A2 X L (4 = 98%)

Yl A LR A IR R R AR 200 B
A (B = 98%) I H_E BT 7 T AR R B A IR
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YNCIS
12 FENESEE

UltiMate 3000 =80 AH (1SS0l A FEER /R
BHEAF]; TU-1810PC SE4MAT WA ERE T A
VAT A R ST ] 5 Ultimate XB Cis 4,
TEAE(4.6 mmx250 mm, 5 um)i [ A TR A R
8] HC Crs B34 (4.6 mm>250 mm, 5 um)iy B %
R A R A A Acclaim 120 Cig 03
(4.6 mmx250 mm, 5 pm) 1 [ FEBR KHH/RBHE A

1.3 BIEEHt

K H Ultimate XB Cis fai54E, DLH B R i s
A, 0. 1%BERRIE W R i s AH B, B EEBENL : 0~15 min,
25%~35%A; 15~23 min, 35%~50%A; 23~25 min,
50%~25%A; 25~30 min, 25%A. (2R3R)-_%#
HFZE ARSI K2 290 nimy, oA B 24 5% ()46 T

WA 0~21 min, 290 nm; 21~30 min, 255 nm.

Fik 1 mL/min, #EiE 30 °C, #HEER 10 L, 905

B EEAREON AMET 5 000,

1.4 BigHIE

(2R, 3R) —— S MM F 2t BB S sk 69 ) &
FREL(2R,3R) —— A 20 B L 5.3 mg, LAWY

B AR, Vs T A B Ao e v B 433 A 10.6

212, 42.4. 63.6. 84.8. 106 pg/mL ) Z 5% I

B

1.4.1

142 Jeaftingk. wied. HiEF R RIS
R &

IRPRIBAEIAN R T A0 I 5.0,
53, 53 mg, VAFEENEGH, BT RERSIE
AXF AR 2).

*2 RIRAMBERR

Table 2 Series mixed standard solution

G5 TRAXT IR 5
HB-1 2.50 pg/mLAEHERA 242,65 ng/mLFHIT+1.06 pg/mLIgHF %
HB-2 5.00 pg/mLIEHERA Z+5.30 ng/mLFHITEF+2.65 pg/mLIgHF %
HB-3 15.00 pg/mLAEMEAAZE+15.90 png/mLAZHFFF+5.30 pg/mLH 2
HB-4 25.00 ng/mLAETERA 3 +26.50 pg/mLIHFH+10.60 pg/mLpHF 2
HB-5 40.00 pg/mLAETERN F+42 .40 pg/mLAGHEHF+15.90 pg/mLIGHEZE
HB-6 50.00 pg/mLAETENS 3 +53.00 pg/mLAGHFH+26.50 pg/mLAZ TR
1.4.3 ALK Suiiked 5 4 (2R3R)- MM Z XS AR, #2137 T %

IUEERSFEMR 2 0.5 g, K% FRENS, BT 50 mL
BLLET, A 25 mL 60% BRI, RS, FRE
it AR 30 min, BUBERHIZEER, KE
Fitk, 1 60%HEEAMERRAYET R, TR5), 5000 r/min
.0 10 min,

B EER 0.1 mL F 10 mL A A,
MW EMBIFE R 2208, 85, i1 0.45 pm JEAK
BIT3 (2R, 3RS it 3 % 1 D il i i A

B EI 1 mL T 10 mL A s,
HEEMmBITE R 2215, #5, i 0.45 pm JEALED
R(2S3S)-—EAMihR . LM ER . T, i
RO e HE A
1.5 (2R3R)-ZEMIBRSENENHEFER
1.5.1 2L mnu#R

I TO1 S, #5641 4375 7 145 (2R 3R )~
TEAMHR S EIE MM SE 42.4 pg/mL

143 R
1.5.2 AMXZATSHRER

BU2R,3R) A & IR ST, 1.3
B S5 BERE DA R o vk i R R AR s
X)), VERBIPAAR(Y), TR, [F
I LUEMREE 10 1 B iR E R IR,
1.5.3 HEEXRE

B TO1 SRS, #1437 A 145 (2R 3R~
T AR SR EMH AR, 13 s
SRIESEE 6 IR, SRR 3R) - I,
1.5.4 FHMHiRXE

HUTO1 ShEN, #5143 T EEHI45 (R 3R)-—
DR T B S VA 6 17, Fe<1.37 19
TS A4y BIHERE , IC R QR3R)- A K I AT,
FFRA“LS 2 P RLPERIE AR, 1H5R.(2R,3R)-
ARG,
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1.5.5 Fam MR
BUTO1 SHEN,, #81.4.37 T 145 (2R,3R)—~
T AR S ENEMEANER, B NRE,
FF 0. 2. 4, 8. 12, 24 h <1 37 (% skt
FEAMT, I05R(2R,3R)- A2 TR R,
1.5.6 AeArE e iRis
BEHIQRIR)-_EAMIFR &= TO1 S
6 Uy, B4 0.1 g, HERERS, IMAFEMSH 1/2
MR QRIR)- AR X REN,, #1435 11
J7 35 25 QR,3R)- A M M 2R S I A I
W, F1.37 W gl 5o e R, 1158 (2R,3R)-
A AR R AR X R IR 22 (RSD {H).

1.6 (2S,3S)-_S 5. HIENE. HEE. &

BESENENH EFER
1.6.1 Z%E R MH# KR

I TO1 SRS, 51437357 145 (2S,3S )
TEME . RN E . BT RS EE
PRSI, HE1.4.27%F HB-5 RS R
W, F1. 37T T 35 240 B ERE
1.6.2 RMEXARRTERFE KRS

14279 F RANRAAXT IR EAW, Fiee1.377
TGS BIBERE, DI RE ST R R O R AR R
X), WERBCNAARIR(Y), HATLPEREH, [F
B AEIEEE 10 ¢ 1 8 i iR .
1.6.3 HBERE

B TO1 SAE N, #51.4.37 5 B J5 1 45(2S,3S)-
T AR EENE . T iR Sl e
PER R, 2137 N OIS SRS SR 6 1K,
HE(2S,3S) - AR | AEIEIA R | i
g 2R 0TI
1.6.4 FHMRE

U TOL SR, #2143 5 20 45(2S,3S)-
TEMIER . EIEINE . BT RS EE
HER AR 6 1y, 1. 37 i 510 TR
I0SR(2S,38)- —AMt R . N E . MiEH .
MEZIEE R, A6 IR L, i
BN . T IR &,

1.6.5 A& MR

B TO1 SHREM, 451431 ) :4145(2S,3S)-
TAME . EENE . i iR S ENE

P A, =R, 25T 0. 2,4, 8, 12,
24 h $1. 3 TS SRR T, 1052 (2S,38)-
TAMER . WIENER . BT . BiERIEEH,

1.6.6 AnArE R RIE

IO ER . T . iR S5 Tol
SHEA 6 0, B 0.5 g, KERER, 25ImA
FESH 1.0 YR IEIEAA | it ixT S & 2.5
s M4 R TR, #1437 T kil &
(2S3S)-— AR | AR . T . iR
T AR A, 4591 37T T B A4 BIERE
THEAEHEAR i A IR K RSD B,
1.7 AEEIEFENMHEEERE

BQER3R-_EMER . ALHNE . .
MR X IS R, R a, DAH R
il (2R, 3R)- A HF £ 80 pg/mL, LM
20 pg/mL. ¥ 15.9 ug/mL ., #HFZ 10.6 pg/mL
AR AT IR LA, £ Ultimate XB Cis, HC Cis.,
Acclaim 120 Cis ISR ST, 4461371 M ik
A3 BIHERE , 1B QRAR)- AWM E | HEHEIME .
WtT . R s fR BT WA e
JE RS IE AL
1.8 KA ER

BUTOL SREfh, FABIFST BAH S SCHRN 72153
il s B S O HERE AT, QR IR)-ZEMH
MR . R E . il . iR &R,

19 HRSENE

B T02 2 T11 SR, #51.4.3795 Frikl &
HERAR AR, $1.379 Nk SR B ERE, 1A
QRJIR)-"EMER . IHEME . BT, Bk
FrEURN(2S,3S)- A R g T A
1.10 HiEALIE

KM Excel 2010 #4174 H50#r, iz Origin

2021 2K,

2 SRS

21 (2R3R-ZEMBRIAENMNENHFEFER
H#R

.11 RAEAMERER
A 1 AT, X BRI A A R (2R 3R) —
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50 Bt A R RIS 11,322, 11.284 min,
" H@ R0 B AT 15, BHEHE IR AT
5000, BiBH ARG ML TR R L.
=]
< 0
£ o 2.1.2 AMXARRZMARER
4z (2R,3R) — — A HFZE X R . =
40 3 TLUEH: (2R3R) -—EAMlR & &N
20 PR 5 N ¥=0.503 1.X+0.602 8, R?=0.999 2,
00 E 0 3 o 5 30 ZEPEYEEh 10.60 ~ 106.00 pg/mL, & & FRHK
f5fFl/min 047 pg/mL, VAR 3R AR FEL ML
1 (2R,3R) ——S 8 &X B RSt iR EEE VX2 B
Fig.1 HPLC chromatograms of(2R,3R)-dihydromyricetin
standard sample and test sample
#= 3 HEYRE =M% R ER(n=6)
Table 3 Linear relationship of flavonoids contents(n=6)
B ERBgmLY) o HO R GIEpE R
/(ug'mL™)
(2R3R) -— & MR 0.47 10.60 ~ 106.00 ¥=0.503 LY + 0.602 8 0.999 2
TETEIN R 0.30 2.50 ~ 50.00 ¥=0.590 4X + 0.072 0 0.999 1
LRER 0.49 2.65 ~ 53.00 ¥=0.433 4X-0.007 7 0.999 5
LTEN 0.32 1.06 ~ 26.50 ¥=0.507 7X-0.020 7 0.998 8
2.1.3 HEEREER AN A8 R REfaS, 24, 12, 8 h I

(2R 3RSt I RSD H2M 0.52%(FF:
Fﬁjﬁ n:6) ) iﬁ%{%%%%g—% o
2.1.4 EHMRBER

6 AR QRRAR)- EM R S EE N
36.41%, RSD fH} 1.06%(n=6), UtAA i85 1 R AT
2.1.5 BaEmiXpEeg R

(2R, 3R F Mg 2 0 1 R B (A ot S T

FHRSD {HA3 90 3.62%(n=6). 2.27%((n=5). 1.75%
(n=4), ULIAMERS IR IR SA  EAE 8 h NoEAL
SR
2.1.6 AudFEDKE RIS R

R 4 ATAL, (2R3R)-ZEAM MR bR Fi
1 96.00% ~ 98.90%, FHIENCE S 97.37%, RSD
H4 1.13%(n=6), VLA HERTE R 1T

x4 BRFRPREZEYBAREE RN E LS R (n=6)

Table 4 Determination results of recovery of flavonoids in vine tea(n=6)

p IS5 KSR TR /mg bR /mg MiFi/mg  AREIREE% ST % RSD f{H/%
(2R3R)-_E MR 36.08 18.19 54.07 98.90 97.37 1.13
36.15 20.52 56.17 97.56
36.26 2253 57.95 96.27
36.21 20.76 56.59 98.17
36.18 18.36 54.50 97.33
36.22 19.27 54.72 96.00
AETEAN 2.34 2.15 4.47 99.07 97.60 0.98
2.35 2.20 4.48 96.82
233 3.03 5.29 97.69
234 3.09 5.34 97.09
234 2.35 4.61 96.60
2.32 2.42 4.70 98.35
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TR B K P B /mg inkR i /mg 755 /mg TR % R R % RSD {#/%
LLiEaER 2.30 2.65 4.94 99.62 97.36 1.50
231 2.62 4.88 98.09
2.30 2.47 4.68 96.36
2.30 2.49 473 97.59
2.33 2.38 4.60 95.38
2.29 2.42 4.64 97.11
LES 0.77 2.01 277 99.50 98.16 1.28
0.77 2.02 2.73 97.03
0.77 2.14 2.86 97.66
0.77 2.19 2.93 98.63
0.78 2.06 2.77 96.60
0.77 2.11 2.87 99.53
22 (2S,3S)-"SitEER. LIEME. WisHE. fp  [INERIECRRI.

BESENENTEFERER
R R RER

& 2 AT, HB-5 IRAXT I8 SV Fh AL TEAL
. T il R A % 05 R 5 TR 2 1k
19.052. 23.460., 27.362 min, {5 P AETERS
. BT . iR & %0 8 iR 2 Bk
19.032. 23.425, 27.276 min, HXJHE 5 Stk L
WAL N B RT 1.5, PRSI RT
20 000, i &G0 FPE KL J@ bl Rt

2.2.1

60
30
2
£0
iy
iz .
= HB-5 IRA X B 1 2
60
30 3
0
0 5 10 15 20 25 30
15} 1] /min

1 fEMUAE; 2 Wftrs 3 WtER; 4 (2S3S)-—4Ak
B2 RExRMES M migaEE
Fig. 2 HPLC chromatograms of mixed standard sample and

test sample

2.2.0 KMEZRBREIMRFERER

3 3 MTLUE HAETEIAE | T . iR S8
BIZRPESE 450K 2.50 ~ 50.00.2.65 ~ 53.00.1.06 ~
26.50 pg/mL, & ffR 434 0.30.0.49.0.32 pg/mL,
ULHHAETEMN R . T . IR S BAES ALME

2.2.3 MEERXBER

(2S,3S)-_ &R . LI R . T .
Mg 2 W 1A AL B RSD MH 43 il i 1.88%(n=6) .
0.42%(n=6) . 1.69%(n=6). 1.24%n=6), viH{La$
2.2.4 FTHAMRKBER

6 PYFEAH (28,38 - A g R W i AUE Y
4 26.31 mAU-min, RSD {1 1.90%(n=6), FEMEH
. . RS EIEST N 0.466% .
0.459% . 0.154%, RSD fH4>%1H 1.30%(n=6) .
1.94%(n=6). 1.29%(n=6), Vil EEL IR,
TR MR 4 R

(28,3S)- Az g 2R e 1 B B A VS VR
FE P3G N 208 F Tk, 24, 12, 8. 4 h I
AL RSD {H4500 12.11%((n=6). 9.88%(n=5).
7.25%(n=4). 1.98%(n=3); {LIAAEK 24, 12, 8, 4h
NI T AL RSD {E43 510 2.29%(n=6) . 1.78%(n=5).
1.24%(n=4). 1.09%(n=3); %t 24, 12, 8, 4 h
NI TE A RSD {H43 510 2.46%(n=6). 1.95%(n=5).
1.72%(n=4). 0.98%(n=3); #HfFE 24, 12, 8. 4 h
NI TATFR RSD {43510 2.83%(n=6). 2.51%(n=5).
1.92%(n=4). 0.75%(n=3). [Fitk, [mlAsiE Bk
FESH (2S,3S) - AR . BTN R . il

2.2.5

itga o, ORI AR T EAE 4 h MO8
BARE AT o

2.2.6 JmAFEMCEIRE L R
HIZE 4 alH, FEIUNER . il . At
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[ 2243 BILE 96.60% ~ 99.07% . 95.38% ~ 99.62% .
96.60% ~ 99.53%, V- K53 51K 97.60% .
97.36% . 98.16%, RSD {H 73 %]} 0.98%(n=6) .
1.50%(n=6). 1.28%(n=6), Vi I iEEmMME R T

23 TRIBIEHENMERLE

AR 3 A, ARREEEEEAIET, (2R,3R)-
At AR . B . R kel
1

IHEIE A 225, (HE GRS B AT 1.5, B
WESREIY KT 5 000, WEHIFRAY RSD {H4351 K
1.16%(n=3). 0.73%(n=3). 1.42%(n=3). 1.38%(n=3),
VLI IR EAR R Gk 45 F BB R4
2.4 CEAFFENEEERER

AT 5 A5 (2R, 3R) - E M S RSD
fE] 1.55%, {EHEAE . it . B S hit
SRR 2253 50 0.90% . 1.25%. 1.33%, BT

100 Acclaim 120 Cis i HE
50 2 3 RUERAYE R AT
4
0 1 ‘/L\_,/\__/; 25 ¥ /‘\%:)ﬂ\l I-':Eé:l:
% 100 HC Cis (a4 GECEEl &
= 2 s i 5 AL T02 % T11 SRR PR IR)-
Ell= . R . A
i M ARMEE . TR Bl B g
100 Ultimate XB Cis £k H18.61% ~34.75%. 0.019% ~ 0.546% . 0.250% ~
50 2 3y 0.839%. 0.083% ~ 0.462%, (2S,3S) —_FtfFZi4E
0 A S [ FA 5.59 ~ 14.68 mAU min,
0 5 10 15 20 25 30
[} [E] /min
1 QR3R)-"EAMMHR; 2 MR 3 HtsH; 4 HiER.
B3 A[E Cis BIBHIRIAEE
Fig.3 HPLC chromatograms of different Cis columns
#5 BEHRTAIXMRSENEER
Table 5 Determination results of flavonoids contents in vine tea
N 2R,3R)-—_A = A S04 T AR — e A o
peay OO AW 0839 SRBMREIR g gany  mwiraie B
o 5/% /(mAUmin)
T02 30.38 11.17 0.357 0316 0.330
TO3 32.17 9.84 0.273 0.268 0.160
T0o4 33.21 12.11 0.308 0.357 0.155
T05 33.87 10.03 0.506 0.321 0.258
T06 33.38 13.57 0.342 0.250 0.143
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