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Abstract: In September 2019, fresh Cyclocarya paliurus leaves were collected from 5-year trees in Suichang, Zhejiang province. Seven different

extracts were isolated from them by different reagents. Experiments were conducted on scavenging DPPH, hydroxy! free radical and superoxide anion

free radical of different extracts and total flavonoid content of different extracts were determined. The results showed that the extracts had scavenging

effect on DPPH, the water extract after ethanol extraction had the strongest scavenging ability, the rate reached 91.29% with the concentration of 0.1

mg/mL. The ethanol extract had the strongest scavenging ability on hydroxyl free radical, the rate topped to 53.55% with concentration of 1 mg/mL.

The scavenging rate of superoxide anion free radical of each extract was significantly lower than that of \VVc. The total flavonoid content of water
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extract after ethanol extraction was the highest, 11.32%, followed by water extract, 10.94%. The content of flavonoid had extremely evident positive
correlation with DPPH scavenging rate (r=0.602), evident positive with hydroxy! free radical scavenging rate (r=0.427) and positive with superoxide
anion free radical scavenging rate (r=0.210).

Key words: Cyclocarya paliurus; leaf; extract; antioxidant activity; total flavonoid content

FEEMI Cyclocarya paliurus ZHIHkF} Juglandaceae F4EMIUE Cyclocarya #ity, B EHFAM. FEMIRR
i AT EARE  1EDhRE, el H iR me? . Febirh SRS RRZ Y, e, . B
K., B, FUM. Y. AP, 4e4% B miMER A RS E TSR AT, S
Wiy B AR LAY 70 ZHh, KIS HOR A AP R EIUREE AR TR, TR R
R pET RS BRI P et SR RS s LA S h BN VSR, ARSI R AR
fE MR, FRIE A 1970 EREE TR RIL P E T T REM, BARE 2 LM, HHE
-5 PR TR AH S B LR A st S B ER R 5 55 T R T R A RRRN o AR SR FRIZE U 387,
FRARAR ARV S, A5 F b P ORI A 2 3 S Rl — P R T4 B IS BN RIS ), PR a5
B A T A AT R AN RS P B ) & B e, LAY A E R0 B A2 S & S — e i BRI B AR

1 MrE 7

1.1 RIEHR S LI AR

LR FARMIH R BN T AR B B A D BULHAT , HiBARER A 119°04'53” E,28°20'49” N, K4 1 059 m,
RNTRY 5 AR . T 2019 4F 9 H I RAERMR ERA et Jel G E TR SN A RZEH, KRG
EHATN T 100CHE ML 3 ~ 5 min JFHEGE, B EG FERESN B AR, 8RR 2 80 H & H .

FEAERN: e, CRROER. ETRE. KB, SEUK. KBy, /RS, VKBS . 428 =W . L9t
IR Ve, =R REEEH B WKEIR . $hiR. =&UbE . S NE oAl (BUNICE b TS AR 2
a)) 5 L -TIRFE-2- =AM (DPPH) (3088 ( b)) (b TRHEARAE] ) 5 A ThrifES: (4iE=98%) ( k
A E R R AR ] ) .

SEIAY S A (LA ERERSEBE Ad ) . UV-759S ZU4EHh-0] LA ( FHERE SRl s
AMRAE ) . HH-ZKL BEUR A AEIR KIS (DUSCT TR TR /] ) . GZX-9240MBZ RIELE 54X
TR ( EE RS A PR A AP &) . CPA124S BYHL 1RO ( L FIHTRHAAL E A FR 2 7] ) . RE-2000A
AUt 22 R AN ( B AEAAGE ) . DLSB-1005 BT AMEERRZE (HTM K RN APR A 7] ) . PHS-25
FUHUE pH I ( BISCERFAAES B AR A F] ) . HARRTEL (S5 Labconco 24 w], FreeZone2.5L) .
1.2 REHE
1.2.1  FHRM A B 3R B A
1.2.1.1 FAEMrH KRS e & FREL 200 g FARMIHAESL, I8 ~ 10 f57KIR/K T 90 TR IR HEL 2 Ik,
W 1h, HIFUERUGEERSS . B UR TG 15 TR KSR B
1.2.1.2 FHAMrT CERRBRM 64 E FRECGEERMIMAEST 10 kg, I 100 kg 95% ZFE A THB AEHRE 2 h, AR Th
225k 1000 w, #5ZA 20 000 Hz. [l IG5 A Eeiissemni s, FREGIR MR BHE TR G B T R TS
TR 95% 2 B .
1.2.1.3 CTERBRM AR EH FRY 65 &  FRECER TR R YIRTE 600 g, MG EAEIR, MK H A
fik . ZIRCHG . IE THEREH, MMERIZERS IR, SRR TR % & R BUR , 5 TER G T R,
Sr RS E M B . LIRERAERY) . IE T REALRU I AL BUG 1) K 2P
1214 BREKREYFE 15 LR TN 2RSS 258 /5, B 1000 g Il 8 ~ 10 f52%18/K 90°CiR
2, FIFRIRE, SIEMRARE ST, ST B E B KR
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Figure 1  Preparation of different extracts from C. paliurus leaves

1.22  FH&M A E 3 B A B A A E b E

1.22.1 s DPPH & wiiegdihikse  11-—2R3E-2- =508 (DPPH) & —FEHLA A H %, DPPH H
HEA S, H AR R {0, 7E 517 nm BRI IR0 783855, 24 DPPH SR N B H LT BRI,
HAOH B 9T, BRfase il SRk, ARG AR T LUHEEL B BT R .

FREU RIS 7 A E R SR B AR A5 10 mg, 2058 /NGt b BB fR, 6T 100 mL 252
EREZE, 15 0.10 mg-mL REFESHEIE &R KR 0.10 mg-mL™ AYRESM R 6K 2RSS SRR I
BYKEH0.01, 0.02, 0.03, 0.04, 0.05, 0.06, 0.07. 0.08, 0.09 F10.10 mg-mL™* KAWL . 4rHHL 3 mL ki
WREF, FFIIN 2 mL 0.2 mmol-mL™ i) DPPH ¥, IRA)GREGERE 1 h, £ 517 nm AIEeRE (5
BAWESI ) o [WIRHINE 3 mL TE/KZ S 2 mL 0.2 mmol-L™ () DPPH #8i H1R &1 WEAE 517 nm ZbEZ R
DIZEBKEE B, 3 IRER . #RIA (1) IHEAEIRERNER DPPH H HEERRZE ., Ll L-bidfinmg
Ve VERHPET R

DPPH H HIEHEBRZE (% ) = [Ac— (A= Aj) ]/A;x 100 (1)
b, AR 3 mL BESHZT+2 mL DPPH RAONRIEEE 5 A oA 3 mL ARG+ 2mL FE/K ZRERIWOGEE s Ac 2 3 mL
TeIKZ5+2 mL DPPH VTGRS
1.2.22 stz A dAeFrkiRi  FIAH Fenton V=R HHZE: HO+Fe* = -OH+H,0+Fe® FER kR H I
NIKAGIR, Fenton RV AERHIFE B RS S/KGIR Y., AT 510 nm AL AR 2,3- R0 HIR . sk
] S R R I\ B 1 BRFR B ST RE O pi g, st S i H

W, T (AL A A B R . S PR I8 52 B2 Rzl s, 7E 510 Table s Do ent

nm bl S B R BRI | s LGS . LUE R o AL

I LA A . BRI AR 7 AT R AL S & 100 mg, __ A A A

S BB /NSRBI B SR, IET 100 mL R E RS ZE, 510 fﬁ:;éé?%gm L1

mg-mL™ AR VR St ) i 25V RSV 1 1
FEARBER 1 mg-mL L BESTERTOK Z RS SRR B 02, BEFAK 1 1

H,0, 1 1
W REEE 4 mL,

0.4, 0.6, 0.8, 1.0 mg-mL™" BRI . MIER 1 BiHa0iRFRs Bt
He e e IR INZE S, RN 9 mmol-L*FeSO, % 1 mL . 9 mmol-LL 7k
WilR IS 1 mL, FERIAR 1 mL, 817K 1 mL 1 8.8 mmol- L™ H,O, iAW 1 mL, $%4], 7& 37°C/AKE N
415 min JFEUH, T 510 nm ZLMEWOGEE . ME A, SHIEBCAANIEKIE R . A A TIE R SRR
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FFEFK LLL-PIRIEE Ve ABHMH:T R

FEHRA (2) TR IR BERRINNROR 38 A H A1 BR 2R -

F2 B HEEERZE (% )= [Ac— (A - A)] /Ax100 (2)
K, AR IR SRR ROGRE 5 A TR N 2585 F K AR UK ARG BE 5 A i NS IR St i )
W
1.22.3 REAM BT i h A eyFRRE  EEMERET, A0 =M fae , Sl B &8l B A1,
FEA A G B =y, 1% ) PR =320 nm A —HRHENRIS0E . S IIFIAE LRSS, IR R A
WRELLIE T Hr il @i R 3R, B LT DL A v fa) = 25 R S 1 B H B 30

FREU RIS 7 A TEFERMIH SRBUIRE L4 100 mg, 4305 T/NGebi b BRI, 35T 100 mL A6
FEABZIEE, 15 1.0 mg-mL A ERES B AE S B 1 mg- mL™ RE I 70% 2545 IR R i e 47 0.2,
0.4, 0.6, 0.8, 1.0 mg-mL™BYFAIHIAR .

B 4.5 mL Tris-HCL Z&spi (0.05 mol-mL™ pH 8.2) FikE b, 7 25C/KEH IR 10 min, JINARFEHE
BTN S 1.0 mL, JRA)E I 0.4 mL 6 mmol-L ™ 4RZE =Wy, KW 4 min, I\ 8 mol-L™ HCL % 1.0 mL
LR, T 320 nm FIEHWOEE ., SMREEE 3k, BEFME. FIRARK (3) HERFEMR RN
FAAH S T A IR ERRR . LD L-DUR IR Ve hBHMERHIE

BRI T A SRR (%) =[Ac— (A—A)) 1/A;x 100 (3)
Kb, A HEE TR TR R WG s A TFERMIRE SR IR B T e s A 2R Tk
RAIIE = I RIS SR IR T R
1224 RBMHFERALSEONET  FRfEIZRZLH] . FRECS T XIS 18 mg, & T 70%ZEEHE T 100 mL
REHERSZIE, $4), VR RS (B 1 mL &5 ThRES: 0.176 4 mg ) o 2> IKEEfIZER 0.176 4 mg-mL™
BETHRE O, 05, 1.0, 1.5, 2.0, 25 mL F 6 H 10 mL HIZEREH, A 1 mL 1% =548 (PR , IF
JONEESEZE 10 mL, $#84), JCE 15 min, LIZEWEACHRHR, T 410 nm ZbIE HW G RE . LIOGRE A ALbR, 75
TR AR AR bR N 2R

FEAIRE : FREC LA B3R B4 50 mg, H T0% LA G €754 25 mL, #£2). WHL 0.5 mL
FESRIT 10 mL HIEREH, AN 1 mL 1% =& b8 (B ) , FEREEZS, #825), T8 15 min, LIZEIRK
SIRTHE, 410 nm AR E HIROEE . ARdERRHERZE, AR S IR & R R (M) TR

M (%)= (pxV) /mx100%

Ao, p BREMOHEIE (moml®) . WERE o i o
WS V RSBk m e T, o
RS IR (mg) . :
1.3 HiEsLiE g 8| —
BT A BCHE SR B Excel EHITLK,; RH g .
H

SPSSLT.0 AMTEKFEIEST Pearson's RIAEAE. = | /‘
40 |
2 HREAM

20 e

2.1 FHUIMARREIxT DPPH BHERERR 0
1EF

B 2 BRI, 7 AR R A T kA U R

DPPH H H BT RRIE a9 4h, HAt 6 AMFENY

FIUEXT DPPH A LA RGRAIERRRE T, HiEkR

R R TSR s 7£0.04 mg-mLRELLTF

001 002 003 004 005 006 007 908 0.09 (.10
R EI(mg-mLY)
B2 FEMTRE RN DPPH f dy A 69 7 IRAE A
Figure 2  Scavenging effect on DPPH by different extracts from C.

paliurus leaves
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i, HIERRRESRERIR AR R (W 2) , WR4KEE R 0.04 mg-mL™ 5, HiBBREBEEARRE—
AMEIRES; BRI ANARERGIKRIRY, MIREHA 0.1 mg-mL™ I HIERR%IAE] 91.29%. Ve Xt DPPH H
HI LA FRZRAE 0.01 ~ 0.1 mg-mL ™ YR BETE I 3355 90%L L, &2 BAFERIRE T DPPH A th LM% FRAE
TIHRg5 T Ve iRk EERGE 0.04 mg-mL™" 5, B IBEREI MRS DPPH H BRI RRERA S Ve

®2 TEHRERES DPPH BHEBERENEMEXARH ICE
Table 2 Linear relationship between concentration of extracts and DPPH scavenging rate and 1Cso
b LR FRA R? LRMEWR B (mg-mL™) ICsofE/ (ug-mL™*)
P iEi L) y = 1852.80x + 32.58 0.999 4 0.01~0.03 9.40
FrIHEE R y = 421.05x + 13.44 0.992 2 0.01~0.10 86.80
LR CEERER) y =1567.00x +28.43 0.9807 0.01 ~0.04 13.76
1B THEEAR y=1787.70x + 34.22 0.999 4 0.01~0.03 8.80
KIZY) y =1908.70x +13.71 0.998 3 0.01~0.03 19.01
FEde Ja i /K e y =1725.00x + 36.97 0.926 9 0.01~0.03 7.55
K$E) y=2194.70x — 21.26 1.000 0 0.01~0.04 32.47

HYEARESI I DPPH ) BB BR R SIRIEIIER (0~0.04 mg-mL KBTS ) |, 133)%& B & HTT

2, &M R &R 1Co (B (TEFRE A 50%
BT TR IR ) |, HOREEE0E BRI T f A ik
FERUK, SEEAAESA PR EGE . 3 2 v, &R
Bk DPPH H HHELAIEBRAE I sRsa ikl : BEefs
BRI > IE T BEAE B> REE B> LR L e R B>
IKIZ > 7K S > A Tk )
2.2 BHHIMAEREAEZBBERNERIER
HIE 3 BIAN, 7RI RN R EEE N Ve X E
HEATERR SIRER/MRIEL, MikEHR 1 mg-mL?
B H i BR R 5F] 93.88%, HIkE SRR R —E MLk
PR R, y=102.30x-9.053 (R2=0.992 0) , ML
MR A EAH Ve i) 1Cs B4 0.58 mg-mL™. i A+
moRH R SR BR R TR B R AR AR, 2
M — MR EZIS AR WEFERTEH B
HIRREIRE , FROBHEHW) . IE T REZB ARy
TR E TERR AT Ve 4b, HAtRESBIERRZRERIT
INTF Ve, FERLEKZY), TEWEE R 1 mg-mL™t LU RS
H LA B R R B N U, 2SI IR #) 2 mg-mL™
DL BRI, % A B ESERR R R RN L RE
PR, M EA 1 mg-mL BHERRZ R 53.55%.
RAEE 3 FHENRHE A BN TERE SIREN R R
AILVE N, TR BT N BB B Ah, HR
FEMIEME R R RIF, M&EFRITH RS 1Cs,
B, HRYE 1Cs EIHLES B AL H A IEFRAE TR

g VC = TR I
100 [ e T RETRY) et Z R Z AT
e IE THEAEHY) oK 2
80 | FEHR G R K2 K%Y
S
3 60 |
&
P
40 | .
.
20 | // K

0.2 0.4 0.6

W (mg-mLY)

B3 FHAMrT RE R § b A w TR AR
Figure 3  Scavenging effect on hydroxyl radical by different

extracts from C. paliurus leaves

*3 HRRESEEHREBFRENEMEXRR ICoE
Table 3 Linear relationship between concentration of extracts and
hydroxyl radical scavenging rate and 1Cs, value

Besh BHERRA o foufit
ZEREW y = 11.28x + 42.832 0.9204 0.64
Fr I AR y=12561x + 1.8684  0.497 6 3.83
IR IRy y=9.4128x +8.975 09776 4.36
IE T RERHUY) y = 15.44x + 27.889 0.997 3 1.43
KIZY) y=3.3636x-7.9851 0.9730 17.24
FREHIKEEY)  y=7.6387x+11514  0.8519 5.04
K$EY y =14.952x + 16.559 0.963 4 2.24

/MR . LFFH>1E T RES2 B> /K $840> 41 Ik U > LR L Bade B> T S e B K 2 B> K 1249 .

2.3 BHRAMHAERIYIXBERETBBREERIER
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AL RE o A UBH 5 B R TEBRVE LI 4. BBl 4 BT, Ve X ERH & B BTSRRI A IR
BT, HEYiREE R 1 mg-mL™ B SRR ZRKE] 96.21%, 7E 0.4 mg-mL Y iREELL Tl IAZEEX R Ay =
231.7x-16.12 (Re=1) , HR¥EIELAMER RIHEAE Ve i ICs B0 0.29 mg-mL™; F A E B &1 A %)
TR R/NT Ve, HREE R R IE R AR B4 120

I, A REAE AR BTN R U B T B0 o |

RE NIRRT, MIREE R 1 mg-mL™ B, HERRFRMR

BUMKUE: TR 201%, ZIZBHIY s | e

h 19.77% . ZFEIREYI R 18.72% . A IMEEREEU A 5:;? 60 T :i:%%%%ﬁéﬁ%

17.8%. KZHh 12.60%. BHREINAIRY Y 1223%. w0 | et Sl

IKEEYIR 10.7%. 0 | R K0

24 BEHEHTERBAG MR EMERRESHE . | A= .

BRI 02 04 06 0.8 10
S A I 2% SR A S 5 I/ (mgml

R (F 4) , BEES S5 MR G KIEY, B 4 FHEMTRERBRMAT LA BT A ke

FEIK 11.32%, HIKMKIEY, 4 10.94%, —FH)E HIRAEA

ﬁ@ﬂﬁ iﬁﬁ%ﬁﬂ‘ﬁ%ﬂﬁﬁécﬁ&ﬂﬁ (P<0O. 01) ﬁﬁ Figure 4  Scavenging effect on superoxide anion free radical by

Z@ %EK% ETW@EZ%%DZ‘E*&EEZ%FPE’JﬁmA* different extracts from C. paliurus leaves

BESHTEAR, (HEEHTE 6%l L, mif ik AR ARy h i) S RS 2 AR, JLPAZE, R
H SRS B 5 DPPH A HZLIERRR . B H hIERRR AR AR &1 B RS RRR Z R R 0 (W
#5) , BEESES DPPH H &R BB EME, HER% r=0.602, P=0.000 (P <0.01) ; EHH
SRERAMELERZEEEEEMRS, MHXRE r=0427, P=0.011 (P<0.05) ; M¥EH&SE5EEAHSFHH
FIERARZIEA G, (HAHREARRE, r=0.210, P=0.225,

x4 BFHROHTERBROTHLHESE
Table 4 Content of total flavonoids in different extracts of C. paliurus leaves

FEdh B E% FEih BRI %
RS I Bk 11.32+0.55a ZESREY 6.37+0.23d
K%Y 10.94+0.69a K2 0.18+0.03e
IR LB 9.47+0.56b FIMBEEEE 0.08+0.04e
1E TR 8.18+0.65¢

H: AEFEREERMEREE (P<0.05)

#*5 BHRUMHERMEASESMENEEMEXNE

Table 5 Correlation between total flavonoids of extracts from C. paliurus leaves and antioxidant activity

E=toN DPPH H th3kikmRZx B HmEHERR AR - A EERR
RIS 0.602** 0.427* 0.210
H: *FR P<0.05, **%/mR P<0.01, n=70 (DPPH A H&EHRE ) , n=35 (B A HIEABEHE T8 hIEERER)
3 Wik5Ew
3.1 g

H T RSN BT B2 AL, A T I s 20 Sy, Fa R BT B A TR AN 2520
SYRUBRGIEA TN E ), o ep R R I AR O 453 S e — Rl HAR U SR, R0 SR . 3h
Y SCBe A &, BRI R ARL, FEARGR O BT 8 . SR SR B R G B TR B A i Y
#ﬂ’ﬁﬁ%ﬁxo AT PR B AR A /N B B A AL BTGy, BB BN RISy, I
FRAS S NPT P BT P SRR I B R . KA A AR A S T BUR MR R



38 TN DO o/ N | /A = 3 41 %%

K.OBER. HER . mAN. NNy FAVIRS; CEMERFEKMERIUER], BT EAN. Rl . BEE. Emfl
oy RSN, AR R KRB, O T RESTEIUE — SRR R R, R 95% Ll A
THEEE RBENRPERAPUE R, W TPEBAEL M . B . IeEtE R EERERY Y LR OERFIE T RS
YA SRR S5 A R AR A ALV SRl T B S AR PR ) 2 AT v Sl Rl e SR sl (g, &
FmEE ) o AL A ZImEH, WIRINELRN T, 5HBRAEAERE e EY, Rk E
HEEAVEH, I SWIREU B AT . ZIROHE . LBF . /KEGEEARPER: R B TR & 7 a0 B - /K &5
TR,
3.2 #ip

ARG LE RN, BN & 3EEW T DPPH H %L, ¥ H ISR A B &1 3 A A RIRRE T bR
YEH, (HEASREWI AN H HIER)IEFREE I —E N ER . FERNIM & 32EW%t DPPH B ti3E HAERNE
FREF, 7£0.04 mg-mL M REELIT, HiERRR kSR IFNEER R, HRRR R NIEIRG KK ;
WA SE S 0.1 mg-mL i, HIHFRRIRF] 91.29%; FAREWXT DPPH H HZEAYIEFRAE IR : BESRIG R KER
Yi>1E T REAHU> SR B> LR L BE A B> K2 > /K Be >0 Bk AUy . 2 5 HEERTE FREE i)
K TEIREY), M E A 1 mg-mL™ B HIERRZ R 53.55%; FEIRIGHEETE B N A TEEHE U A, AR
W SIERRR B —E MR R . SN E R B HEREBRFEAE SN T Ve, HERER RS K
AR BRI

IRIRLERRE, SRR AHIE T SRR R U B TR 2L 4 B PTGV F s T L R B i 7%
PEZH 5y, EBH I s R AU E AR E R R 5t . RIS, i aREE, RERS B i ARt 5
BK$RY , Bk KR, ¥ RS T Ha) LS, HAIRBW 8 S 5ES E 5 DPPH H HFEIERRE
BHHEERRYEREE (P<0.01) AIEFIEMR (P<0.05) , 5@EHETHHIEERRRIEMSR, 3
HH B2 A T RS PRI B BB AU Y 2 — X SIER M BRSSO BE S 4 R 5
VLW ICIE SE R HZA AR — PR ATE A A TR, 8 2 FEEZ 42, ST Fekpit
AR AT P Y 5 5 B T B 2R A MR 244 1 o iR A R — 2P 5T
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