510 % 55 23 0] B 2 4 T iR o Vol. 10 No. 23
2019 412 A Journal of Food Safety and Quality Dec., 2019

REF L m, XgE, HEL, BEL, 2L
(LA P EBABAEYIR T, #a 210014)

B E: BRI TR TE TRy . IR ORI S MO BT RR . A £
EEPERT TINGE, I SEAISTT AT T IAL, TEICEERE B TORFERISE AR X DPPH Al ABTS H HiJERY
THBREET . GBI MR AR I BRAE TR S BB 5, ik 26.75 mg/g, JEFFRIDT 6.8 1%, B
ERBSANE R, 15 18~22 mg/g; MARHEISIRM Z B & i R0 0, Yl 180 me/g, P& HIPTA LIS TE
YR, IR AR  AZ2  E R EIR, DUMSRAS R RIS 36%~39%, BUAAMLIGPERLS . A A&
BRI AL OB AL TE TR S Z 0 & R B F B, 8 WA M 2 B AL MRS, iR oA B Y
PUEATEE, AT ELHE ™

REHA: PRE S WREBCR IR, BB, B, 22 pieik

o &

Analysis on the antioxidant components of raspberry leaf and tender tip tea

ZHAO Hui-Fang, MA Li, LIU Hong-Xia, HUANG Zheng-Jin, LV Lian-Fei, WU Wen—Long*

(Institute of Botany, Jiangsu Province and Chinese Academy of Sciences, Nanjing 210014, China)

ABSTRACT: Objective To study the antioxidant components of raspberry leaf tea and tender tip tea.
Methods The ellagic acid, flavonoid and polyphenol contents of raspberry leaf and tender tip tea were estimated
and compared with a green tea chaoqing. Moreover DPPH and ABTS free radical scavenging abilities of the tea
samples were investigated. Results The ellagic acid content of raspberry lea and tender tip tea were up to 26.75
mg/g, which was 6.8 times of the green tea, and the flavonoid contents ranged from 18 to 22 mg/g, which were also
higher than green tea. The polyphenol content of raspberry tender tip tea was corresponding to the green tea, which
were both up to 180 mg/g. The raspberry leaf tea had lower total polyphenol content and weak antioxidant activity, it
was just 36%—-39% of green tea and raspberry tender tip tea. The results of correlation analysis indicated a significant
positive correlation between antioxidant activity and polyphenol content. Conclusion Raspberry leaf tea has weak
antioxidant activity, while tender tip tea has strong antioxidant activity, which can be popularized.
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WAE R B TR A, AL AR,
R, WHMAr, IRZREHEE NS %, WA
o E S AR L KR . B 2B
A B E TR E A IR Bl R
T By A AR U OV A B G

R I 00 ) PR A P9 A0 g s AR A, AT o AR B b
FEA L AR AARRHE . REFRIAESRNSESEE, TR
Z AR b, HA BN T RS R R Herp
PRI AS R S 0 Tor ik S &AM, 2GR
W AT IR 4 SEER, B ORI IRE A
RFEEALH . EEAEEAERR SR>, (RN B 4
BRORASAN T BTG RS il D . ARWIESE g T AR
5 RS FER SO 7T 3 RIS IOREAERR . T Z
B ik, FEx HARSM A A TE HEEAT T 548, DI W%
I R RS

2 MH5EREE

21 MR KFSNE

WEEE 2% S AR e WAL S R R R A RA
FlA R, PRS2 MR, BT (L,
R TS).

FAETRARIE AR (98%) . I B TRRFRHESL(99%) ., 7 T #r
HERR(99%) . HEAREN(2 mol/L)(_ i Sigma A F]); ZEE, H
(AL, =AML NE . WRIRIR . TRIREN . WRARER .
Tl PR - PR AN 2 W L LR IR . R L 1, 1-ORSE-2-
FERPH(DPPH W) . 2, 2-BRA(-—(3- L FE-FRIF HEmk-6- T ik )
TEER(ABTS ) (rr4l, [ Sigma 24 F])

EX-200A B T RV-(ZEBE KRR M), 759 BEHh
AL A6 EE T R AR R A R W] ), PL-5-B AY{IGH
BT SRR T); KQ-100DE 8 # 75 i T ik
(B W S AL A IR A D)

22 LWHE
221 EEWRASEMNZ

(1) b3

HEFFRIL 0.50 ¢ TIRFGFIEMZT TR S, ##%
1:80(m:V, g/mL)AEHEEL, il A 40 mL 50% Z BV T,
70 °CAKME IR RN 5 h, UE4CUE, FRIEF 8 mL 50%Z
Pk, EAZE 50mL &I

(2) FrifEfZk

EBEFRBUS THRUER 16.8 mg, F 50%1 2 s
fft, TARZE 50 mL, SAlRE R TR 160, 200,
240,280, 320,360 uL & 10 mL i, M/KIE 2.6 mL,
A 1.5%AICl; 1.6 mL 1 pH 5.4 HIEERR-BERR4NEE rifk

il

0.8 mL, #£5), FIREHLEE 30 min, T 415 nm & H
WEGIE(E, LANGEREE AR, 5T 13 B (mg) R ff Al
b, 22 ilbRiHE 2k o

(3) FESLI

W BSURE AR 400 puL HEATIRE o JrikfA] 2.2.1(2), R4
[l 5 R B B i (me/g, LA T3,
222 EEBA4EMNL

(1) FESh b

FikE 2.2.1(1).

(2) FrufEizk

WEWRFREL 17.0 mg BB TR, HAVPoKEm, ©RE
10 mL, 1R%5), #kE 3 f5/a 45 H . 43 IR HL 40,60, 80, 100
120, 140 pL % 10 mL &+, MKFbZE 500 L, FEAIA
2.5 mL 0.2 mol/L fEMEHRFIRE, 7£ 0.5~8 min WIIA
2 mL 7.5%RBRENIA R, FARE o B LR R AR e
I P RDGEE 60 min J5, 7E 765 nm KR E WG,
DA BB 0 AR AR, B F R MR (mg/mL) by B 4K A,
2 hbRiE 2T,

(3) FESLI

PG SRR RIS XY RSB (S~ 10) AT o T vk )
2.2.1(2), 4R EIH I B 20 & 2 (me/g, DIEET
i)
223 BRIEBRAENZL

(1) FEf b HE

K o B BORE R 25 0.50 g, I 50% R U Wk
100 mL(N+ 1 mL ¥ HCI % 0.2 g Vc), 242 12 h, &5
90 °C[Rl¥E 3 h, 143, & 10 mL FEEDER, I8 60 °C
kR 4 T, SR T A B, EAE 25 mL &
HOfP . 28 0.45 pm BYRALRR G BE £ LS00,

(2) k&M

#: AU Inertsii ODS-SP-Cig (4.6 mmx250 mm,
5 um); #EIE: 30 °C; Wi 1 mL/min; MK 254 nm;
BREEVEI AR T A NHEE, B N 1% FR/K: 0~25 min, 50%A;
25~30 min, 50%~60%A; 35~36 min, 60%~100%A; 36~
45 min, 100%A; 45~50 min, 50%A; FEREFRFH 10 pL.

(3) FrufEmiZk

BRI AEBRARMESY 0.95 mg T 10 mL A&+,
JH @A B AR, 8 S min, BEHIEER, EREZE,
5], £ 0.45 pm AL BE, HI6E 0.095 mg/mL AIFR
WERR VAT o He OGS A5 X BEAE IR bR U S VA A ARG I, LA
BRACTR U ik (pg) AR AR AR, TR AR AR AR, 22 Tl o i
2k MPEPRMEH T R R E IR B
224 FEE MR

(1) 1Bk ABTS H H 3G 2

Bt 2 mL 7 mmol/L By ABTS ¥AWE, "WHL 35 uL
140 mmoV/L (Wl BRER BRI ZE ABTS i, iR G
H 12~16 h, JEAL ABTS itif - 1% ABTS fifi £ FE 4li7K
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R B2 120 f5 R4 ABTS AR, BEARCI € H: 734 nm
B SERE(E R 0.550. B 2.2.1 BI% FRER R BE 25~100 1%,
1€ 96 fLtk b, 4r BIIMAFG RIS FES 5. 10, 15, 20 pL,
Falik #2450 50 uL, AR5 FIIA 200 pL ABTS TAE
W, AR 250 pL, $R%IEA], 30 min J5E I 734 nm
NI ERE(A); B 50 pL 50% 2 B A R L s i A5
Z5 AW EIE (Ac); L 200 pL B4tk 4C#: ABTS 1B A S
FEMAROEEE (A)), (DTS R A, TR
AT e HERE S T R R I R T 5T 1Cs0 1Y

(2) k% DPPH B Hy 36 M e :

Btk 10 mL 0.1 mmol/L f¥) DPPH ¥, & T4%
I 2.2.1 W45 FAAE L B B 10 £%, 78 96 FLAR 1, 4
BIIMARGBIS MEESL TR 5. 10, 20, 30, 40 uL, F#E4iK
#EAEAL 100 pL, fin 100 uL DPPH TAER, IRFGIES), %=
TEEEERCE 30 min JEMEE 517 nm FAIEE (A); B
100 pL 50% & BEAR R S 3 A 25 L6 BE (Ac); A
100 pL /K ZEEFE DPPH TA/ERIMNASRE 5 AR G
(A), HAX(DIHRERR, BFEMEE 4 LRk
B, AR 3K, BOFSME, 5 10 EP,

(4;-4))

IR 0)=[1-———1x100% (1)
Ac

3 HZREDM

31 BIEEENERERZ

MEZBFRMERRZEIE 1, mERH, B2 R XU
BEFRIYS 765 nm FWNEEE Y B ARS
Y=10.796X+0.0232, *=0.9993, F* W] ¥% & ¥ M & J¥ 1&
0~0.159 mg/mL Y [ Py 2Pk R 47«
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Fig.1 Standard curve of total polyphenols
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Fig.2 Total flavonoids standard curve
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Xof JLF 2% I G B I R 2 TS BEEAT TRR R, 45
LA 3, BERENT 2R (2) A0 B B & A ik 22.02 mg/g,
HOEEIARAS, il DT 34% 1 29%. M2 &
A RE IR A i Y 180 mg/g, AR AR AL
LR AU 36%~39%, AI WL H5 B2 /4 7EH
REE B SR R T IROR, T 22 T T 7 e
it o HOAL 2 AR AR AR, B 1 HERY S R
SN B REAR LSS 2 L3 BIREAIR T 17%H1 8%, X AT BE &
BT 2 AR SRR 22 S U A7 I TR A AN [ 5 LR Y

250 SEEE w28

?D 200 - § §

m;i 150 | § §
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Fig.3 The total polyphenol and flavonoid content of raspberry leaf
and tender tip tea (n=3)
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BRACTRAR A TGS T AT ] ZE 9.59 min, WL
1, SRR HER 2L BT Y SERERR TR (ng)X 1Y
B TR Y=88.684X, 1*=0.9999, ¥EALERIFRETE 0~1.9 ng
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AEIR & Y 22 57 0] LI Y, RIREM S R R S A s
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JER T 6.8 A, MREIBORAS I BRAE R 7 IR T 25e,
1788 mglg, AT, BEAERRTERS AN R rp A RUR
HeRZ

R1 WEMHENERFRERSENER0=3)
Table 1 The ellagic acid content of raspberry leaf and tender tip

tea (n=3)

FE HIERS A /min - WETAIAY/mAn  BRAEER % & /(mg/g)
RIBEMZ5(1) 9.64 284.4 26.75
RIEEMZ5(2) 9.65 202.9 18.71
RIBEIIRZSE 9.66 189.8 17.88

R H 9.67 42.22 3.895

3.5 HIMLENTEMENESR

3 2 ATLUE 1, WREBOASTE R DPPH H B &MY T
PEdRm, B SORIESUN 69.3 png/mL HK MR RIDH, 2
ABRENT ZEFE S ERR DPPH A LR TE AT, 592
TAEEIMRS, RO BRI EE MRS 5.4 15, 4§
RISHERR ABTS A LRGSR, L SOR A,
8.41 pg/mL, HYUCHWERRMARTE, MR 2GR ABTS H
H 0 3 MR RCAIG, 2RO ROR B A R IR A5 1 11~12
f. XATREEEEH TAREMEREN N ZEHEEIEN.

F2 WEMHERERFNEIMTE LR (0=3)

Table 2 The antioxidant activity of raspberry leaf and tender
tip tea (n=3)

FE b DPPH ICso/(pg/mL) ~ ABTS ICs/(ng/mL)
REEM2%(1) 378.8 116.7
PEEM2%(2) 376.3 113.0
LSRG S 69.3 9.68

I H 81.7 8.41

3.6 FHXMSH

SR I B DPPH 1 ABTS [ H 5E 21 508 Rk 12 A
SR B 2B AR S BT T PRI A ST, 4
LR 3, 4 DASHRE S BT R TE M S 2 i AR
FAEASE, mUbnr L, 2 M2 R A b f T A
TRy, B, 20 B E N BRI R E 1
PR TE A, T 22 W O AR B A I ST AR
BAIG, X Sk BT 45 AR — 5. A 3 i8]
VIF H, 285 8 1A 0 TR G

4 LSt

RERE IS R S MR AE IR & R 5, ik
26.75 mg/g, BFFHIOE 6.8 f5LL o WA 2T AT

BT S ok 18~22 mglg, WHS E TR KA H
(16.44 mg/g). PRSI L2 B B R4 R0 75 #2l,
B LL 180 mg/g. WA M DB & ik, (OhaRE
FIRSBEIARAE 36~39%.

F3 EXMSIR

Table 3 Correlation analysis table
MXRFE DPPHICs, ABTSICs, HZE SHHE BREMR

DPPH ICs, 1 - - - -

ABTSICsy  1.00%* 1 - _ _
A2 —1.00%* —1.00%* 1 - -
S HETR 0.96** 0.95% —0.95% 1 -
WAL 0.7 0.73 -0.75 0.6 1

1 IR P<0.05, **3KIR P<0.01; £ /R T,

TENG PR Ry 3 I A SEAE -, SR ARG BR DPPH
I ABTS [ HiJEBE T (7 PR 1R B2 2 PR 2 B e
SR PE, S5 R W RIS 2% A% 2% B HAT B8 A AR A
PrAALTEE, WA A2 B BT A AL TS M, o — A i
FRAEI T A B, HURALTE 5 0 22 M 5 S A k= R AT
K, BZWG R TESRE EE TARC.

AHIFER PRE 2 IR RO BETERR . 21 . B A
O3 B RARSMNTU A TR TR T 1B 5, IR Sa A it
T30 A, AR B A3 28 AR A R R AL R A 25 T 57
HIESRRR, BRI Z W& SRR, HIRE
By S AR PURALIE M R B RIS TR > 10 > W
RS MR, WRERE SRR, HA BRI AR
Mt e
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