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Abstract: Objective: In order to provide evidence to scientific exploitation of Yaowang tea endemic to Qinling mountain,
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nutritional value, health benefits and their material basis of Yaowang tea were investigated. Methods: Chemical

composition as well as nutrients and bioactive constituents profile of Yaowang tea was analyzed by high performance liquid

chromatography and plasma emission spectroscopy, etc. Antioxidant activity was determined by free radical scavenging

experiment, and protective effect on DNA damage was studied by agarose gel eletrophoresis. Results: Quercitrin, quercetin
and gallic acid were determined in Yaowang tea, and their contents were 0.17%+0.00%, 0.29%+0.01% and 0.28%+0.01%,
respectively. Content of essential amino acids was 65.65£1.97 mg/g. Contents of manganese, selenium and magnesium

were 1.1940.04, 0.43+0.02 and 2.80+0.05 mg/kg, respectively, while heavy metals (e.g., arsenic, cadmium, mercury, lead)

did not exceed the national permissible limit. Yaowang tea extract exhibited the ability to scavenge DPPH and ABTS

radicals with ECs, values of 0.0704 and 0.3810 mg/mL, respectively. Protective activity of Yaowang tea extract against

DNA damage was in dose-dependent manner. Protective effect of 1x107? mg/mL Yaowang tea extract against DNA damage

was higher than that of ascorbic acid. Conclusion: Yaowang tea contains several bioactive constituents, and it is safe in

respect to heavy metals. Yaowang tea possesses in vitro antioxidant activity and protective effect against DNA damage.

Key words: Yaowang tea; nutritional value; heavy metal; antioxidant activity; DNA damage
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HE IR, RIS 45 o 25 EAXREAE “I6 B 3 2 |
P E AT . B W A 28987, R A H
Jr RO 25 B RITRA P, S PRAEDT X245 AR
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TR R FH A B8 AR SIS | e RO i v 45
SYMT T 2 TEAS R A EERR . R SRR
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1 R EAS SR L R S5 44, MR T 405 C 4t
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1.22.1 EAEEST SHESEARMER YLK
RERIENO I S e, I R S
1.2.2.2 &L PT S IR 43 BT S0 2 25 T
Zerh B8 & i (EES PR, AS Bekr i) % 44 ik i .
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TR IR S 2 TR A SR 1Y BN R SRR Eu )
(B/T B ) FATPEMY o SR & = I 2 45 3R LIS
{7 HE2E (X£ESD) FoR, FIHEHA T3
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Era e, bR B £k U7 B SA y=0.0049x—0.0134
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1 JuFRWE AT

Table 1 Regression equation of element assay
JLER P (nm) mIEpy s R
As 188.980 y=735.2x—25.666 0.9983
Cd 226.502 y=45850x-1912.3 0.9986
Cr 205.560 y=7184.73x+12.83 0.9982
Hg 184.887 y=161.84x-8.63 1.0000
Pb 182.143 y=395.56x—1.2042 0.9980
Cu 324.754 y=27182x—-617.9 0.9985
Mo 202.032 y=7445.5x-302.96 0.9981
Se 206.279 y=128.19x+231.31 0.9987
Sr 407.771 y=7379191x+849.60 1.0000
Zn 202.548 y=28193.95x+147.88 0.9904
Fe 259.940 y=15705.71x+57.80 0.9997
Mg 280.270 y=69128x+849946 0.9306
Mn 257.610 y=268032x-22217 0.9982

H: x MITE R, mg/L; y MR {E, mAU,

1.2.3 RSMUEARTE M RE e FRSCHR T 7243511
£ DPPH H fi &P ABTS H i 3P, 35 [ iy &
(-OHD) ™ 3EBRIG M LA KRR I 124, I35 EC,5 Al
ECs, 1H, DABTIR Mz > BH X

1.2.4 DNA i 1EHMNE =% YANG 55
YT IR TIARS S DNA 05 R H58, 43 245 AR
BCpsge e | BriRm g% a2 . PBS 2 v gl 5

FRiZH . 24 TASEE I S 52l i, ¥ FeSO, VTR
H,O, R FNAS [R5 19 245 AR R (1< 1072,
1x1072, 1x107%, 1x107° mg/mL) Il A AR, FEhn
A pBR322 [Fikr, 37 °C FH¥E 30 min JGHILA loading
buffer FHTHUK. HAVKSAOALATR: 72 V EEUK 15 min
ZIETE 122 V 254 FASEHYK 40 min, HUKSERUS
B AR RS THARE . FEPUIR ML IR T B4 . PBS
SRR FRZE A TR 2 P, BR T 331 13107 mg/mL
FOFLER MR A . 0.01 mol/L A PBS ZZ ik (pH7.4)
FZEIRK AT 25 TSRS R LIS, e 52
FEARE AL ERZHAHTA] .
1.3 #IEAIE

A SCEPATER 3 IR, GRS EER 2
(X£SD) /R, K SPSS 26.0 #4777 2245 7
(One-Way ANOVA),
2 RSN
2.1 HBEFRBFER
2.1.1 AR SERER AEERWEARSERN
10.43%+0.16%, Ho v & 5 i 5 B 224 58 1R J2 T3 & R
(29.14+0.55 mg/g), i B EIEILHY 15.36%, ittty
AT S SRR RS N &R (17.84+0.64 mg/g), A
FEIRI 9.41% (3K 2) . A ERMRBERR S E N
189.52+5.78 mg/g, H:H 75 S EL TR & 18 o~ 65.65+
1.97 mg/g, Y is EIEMR & 5N 20.39+0.91 mg/g, JE
VAR FENR S 103.48+2.90 mg/g, E/T {HM 45.4%,
Uil T 25 EAS P L FR 2 LR | 7R 2 R R & i
Mo HHEE 3 ATHIL, BRIe & RSN, Hop b7 & FE MR 1Y
AAS ¥ T 100, XU B 245 E A T 7R s R S B
Fsevey, FASTT LA R AR A R R T R . 25 2%
M S ELIR -5 X RS IR S LR i PP 2SS AR
B S sraE R mzsadmgsh, o & 3hmn Cs ¥
=T 100, $EoR 24 E A0 2 BE IR ot e BV O T4

RAA s R FOR AR —E BT &

F2 AERTEIEMRFZE KT

Table 2 Type and level of amino acids in Yaowang tea

I

FIER it (mg/g) FIEFR i (mg/g)
Thr" 5.96+0.04 Ser 8.48+0.33
Met" 11.86+0.53 Glu 15.15+0.42
Ile" 4.61x0.05 Gly \

Leu" 6.30+0.12 Ala 29.14+0.55
Phe" 17.8420.64 Cys \

Lys" 10.45+0.31 Pro 10.65+0.41
Val’ 8.63+0.28 MR 4.60+0.21
Arg® 6.68+0.32 EVE LR 189.52+5.78
His" 13.71£0.59 W =R 65.65+1.97
Tyr 24.95+0.61 P IR 20.39+0.91
Asp 15.11+0.58 e AR 103.48+2.90

E/T{H(%) 454

TE: VRIS, * AR AR, "R DR R, BTEARLE
IR 5 5 EE R A AN S SRR L
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3 ERMNARERITIr(AAS) . 2T (CS) L AR
L (RAA) B FRE(RC)
Table 3 Amino acid score (AAS), chemical score (CS), amino
acid ratio (RAA) and its coefficient (RC) of Yaowang tea

AR 25 E PSR HIRITSY (T EILRILE RAARE
(AA)  Fit(mg/g) (AAS) (cs) (RAA) (RC)

Ile 4.61£0.05 115.35 69.908 1.154 0.457
Leu 6.30+0.12 89.971 89.966 09 0.356
Lys 10.45+0.31 190.055  163.333 1.901 0.752
Thr 5.9620.04 148875  116.765 1.489 0.589
Val 8.63+0.28 172.52 118.17 1.725 0.683
His 13.71£0.59 \ 427.868 \ \
PhetTyr 42.79+1.21 713.117 215.662 7.131 2.822
Met+Cys  11.86+0.53 338.886  189.132  3.389 1.341
A1 104312313 \ \ 2.527 \

T MUEETEEITH 8O e R L

o T RCESLRR I ATEL, 1 RC N FORESLRAE =Y
PN SRR A IR 1 B AR Y, R 3R 3 R, BRse
RBRSL, 25 TAH DTG E LR M RAA Y AR
IR, HAH — BRI M 2 iR e R, X S HT S
AAS STHTEE SR AW G o 25 A T AR DY SR 1 2
1z . AR AR+ IR A RC (HIY KT 1, BiHHZY
ZHIX 4 FhE IR FR AR XTI R S S AR | e AR
IR . PR EIR S HENR RC (BHI/NT 1, Al RER A
SR EAS RN AR &R . i R e e iR
LE SR TS T RAA BT e, FF-AE2
EHSIR = XS LR .

2.1.2 ZFE. WG G SRS
RS (11.88%+0.13%), MR & H N 1.51%+
0.04%, Z W &M 7.47%£0.08%, Mt EZ | M iz 25 .
BT RHARI S 5535108 0.17%+0.00% . 0.29%+
0.01% F11 0.28%=0.01% (& 1), ZHHREHEAE IR
MR HAT VR G E | BRI . PR BT B R
PR WEBRIARN B IESEERY . Y 2 im BAT
—EMIERE A S PR AR R SPUEIREE R L 35
HE A4 TES DNA EES . HrsiikE s
1. PUEE . Prsmat. PribEg . AR s | RS E
FP, SEZE S EAPUEEAR . PUsiE . A AR
A PRMLRE . PUveTE SHURR ST SE Y, M A
— 5 BT FITT RAE 0 M i 3 B el fb .
YU EE . PURSEAEH, XTSRS . 1 4: RGPS
HAT— 2 R AE IR P & PR AT — 219
LRAVERP? . A5 vl X2 EAS MR 25H 5 4 i
PELL K e TG . 2RIk GRS 5 DR uE
FTIRATISE .

213 WY SESE ¥ 4 nTHL w2 LA,
HEICEM ., . 55 R S E AR E R R
FRUEPY S 25 BT S 2R NRTFE T )T eER,
AFRER. . SR, B BEE(ER 4). i Al AL BERY
BRI M 1.19+0.04. 0.43+0.02. 2.80+0.05 mg/kg,
= VRS G R T8 (Rubus L) Y& HEAR
HHZS (Rubus chingii var. suavissimus ) B ) B %
it . BEE B (KWK 0.15, 0.13, 0.26 mg/kg) B33,
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Fig.1 High-performance liquid chromatogram of Yaowang tea
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WESTifREER L AR /INE S B NBRAANG | s S i
BERHI T AR IR L 95 LB LR i S S4B 4 |
PRI ST, R AR BRI #E (COVID-19) fifik
PENEBING AR AT BE HAT 2R SR B iy
AR L PRI R SR E ARIE R R T L FERRIR
AU . 7 L A S DT S DY BT R fEs (e
HEEARAE R WA PR SR IRE . 4EYE
JiEFLA DIHE | Va2 G yae 4 )0 ™ A AR S0 4 X1
TR EACE AR S0 . BRI ET
R, EHEGRITRBCN 4

K4 AEIPEBR ST YIRS K
Table 4 Type and level of heavy metals and mineral elements
in Yaowang tea

JLHR it (mg/kg) EFRPR 4 (mg/kg)
As 0.05+0.00 <0.500
Cd 0.04+0.00 <0.050
Cr 0.02+0.00 <1.000
Hg 0.02+0.00 <0.050
Pb 0.08+0.00 <2.000
Cu 0.15+0.01 \
Mo 0.05+0.01 \

Se 0.43+0.02 \
Sr 0.55+0.03 \
Zn 0.48+0.05 \
Fe 1.14+0.04 \
Mg 2.80£0.05 \
Mn 1.19+0.04 \

TE: R E FAMERIE ZOCRIE T PR

2.2 HEFHIEIMRELEN
& 2 B 0, 7E 0~0.5 mg/mL ¥R EEJLEIN, a5
24§ E AR U B 1 T, L DPPH., ABTS. 23k

FI A R B Rt s i T v, s Y B S 4 591 A R
PE. 24 KW DPPH, ABTS H LAY ECy, 1HS)
H>4 0.0704. 0.3810 mg/mL(FK 5). H# 5 %, 24
ARG MU A IS SR I R, W AR
FOARS T I R TS BREE T ALEGA R T, X T RES 25 1A%
EREZ N [E SRl s L~ S P
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W KA L ARSI TR RS A A BT
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JikL DNA RSN SE 5 4317 245 25X DNA 53455 19 4%
PEF, ARIE L UK D 2% 2510 958 BE ] T DNA 5
3 IR EE LA N BAR P B i R E I ¥, FEIE W AE
T, pBR322 J& KL DNA 58 828 i R 245, n A
FeSO, 5 H,0, Wi, H,0, Fe By ¥t [ i 3L al
{d AR IEE Bk DNA 48 AL, A8 P IR L0k, il
VKB RE AL /)N, AEFL UK S T SR B 5541y 2 52
/N S 1 SRR, IRl 3 R I, B 2 AR
PEUH BE R In, 5507 2 n s s g, Ui AH
25 E 25X DNA $5i 405 09 PR3V FH 52 50 da AR08 OC 5%
1x107° mg/mL 19245 A2 HU X DNA #5455 1 £ 4
VEAE = FHUIRMLAR, 1x107° mg/mL AYZ5 T 25 H#EHL
Prxt DNA #5005 e S PR i dzin . 251
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Fig.2 DPPH, ABTS and OH radical-scavenging curves of Yaowang tea extract and ascorbic acid
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Table 5 Antioxidant activity of Yaowang tea extract
e E]EEE AR R EC,5(mg/mL) EC,,(mg/mL)
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Fig.3 Protective effect of Yaowang tea extract on DNA
oxidative damage
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