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ABSTRACT: Objective To compare and study the antioxidant capacity of Choerospondias axillaris insect tea, tea

insect tea and their plant materials in vitro. Methods The content of polyphenols, total flavonoids, caffeine, free
amino acids and soluble sugars in Choerospondias axillaris leaves, tea leaves, Choerospondias axillaris and tea leaves
were detected by high performance liquid chromatography and spectrophotometry, and the scavenging ability of free
radicals and reducing power of iron ions were used as evaluation indexes of antioxidant capacity. Results Tea leaves
had the highest content of polyphenols, which was significantly higher than that of Choerospondias axillaris and
2 kinds of insect tea (P<0.05). Choerospondias axillaris leaves posses the highest content of total flavonoids, caffeine
and soluble sugars, which was higher than those of other samples (P<0.05), whereas caffeine was not detected in the
Choerospondias axillaris insect tea. However, the Camellia sinensis insect tea with the highest content of free amino
acids was significantly higher than that of other samples (P<0.05). The scavenging capacity against 1,1-diphenyl-
2-picrylhydrazyl (DPPH) radical, hydroxyl radicals (-OH), superoxide anion radicals (-O,), 2,2’-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) ammonium salt (ABTS) cation radical and ferric reducing antioxidant power
of tea leaves were the highest, which were significantly higher than those in the Choerospondias axillaris and 2 kinds
of insect teas (P<0.05), whereas Camellia sinensis insect tea had the weakest antioxidant activity. According to the
results of Spearman correlation analysis, the scavenging ability of DPPH radical, -OH, -O,~, ABTS cation radical,
ferric reducing antioxidant power and the antioxidant potency composite index of 4 samples were the high correlated
with the content of polyphenols, soluble sugars and free amino acids, which showed highly significant and significant
positive correlation with the contents of polyphenol and soluble sugars, respectively (P<0.01, P<0.05), and significant
negative correlation with free amino acids content (P<0.05). Conclusion The antioxidant activity of plant raw
materials is stronger than that of insect tea, and the Choerospondias axillaris insect tea is stronger than that of tea insect

tea. Polyphenols and soluble sugars are important substances that determine the antioxidant activity of 2 kinds of insect

teas and their plant raw materials.
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6-sulfonic acid) ammonium salt, ABTS]FHEF A 1 3L% &
G ¥ N8 28 11 B B ) AR AR 3 B — s s R A 7 SRR AT
R IR S O L 5 F 9 S MR J5ORE S T 25 BB B AR BUR &
W, WA L EOR A E RO 47 . BIRFSE R A M S R R
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YRR 5tk 5~6 AR H LM
AHA R e, BRA T S | AR RO W ST R A A
HZEMSAERE 5~6 J By ISR 2 10 o A SR e - &% 2
A A AR 82 90 CH TR E F /KN 9%~10%, %,

DPPH. 2,4,6-—MtIESE = B (tripyridyltriazine, TPTZ).
KEMELEE R E (Trolox). ABTS(ZHE 98%). ik Ik
(vitamin C, VO)(ZEFE 99%). bk, FErEEE FRR(MT
aff)( BRI AR YRR BRA R, R TR . I . AR
2. HIAERE . T SRR (LI =99%, FEE Sigma 23 H]);
R iGal, EEB AR, B, BERE . K=
By, SAAbEE. EhiR . IRIREN. WIRRGD . BERRET(rWral,
[ E 2L IR H)), CRRENZE R . Tris-HCl 22 bl (53
Bral, b ERAEEARERRAR); 30%id E L E (o Frat,
BER A LA 2R R A R, 1 AR R (40 al, KHE
BT A BRAFD); B =F. HEE. JoKCEEGHT
ali, AT R TR, SRR KGR (T al, K
BRI T A RARD, =S bgk(riral, KR4
THBRAF).
12 UFE5EE

RE-5210A RUJie % 75 & 4% (0 W28 A AL AR ),
BSA223S BT R F-CRE 0.001 g, FEEZFEZ AL H);
UV-1800PC BUEEHMA] TLAMEH T H AR HE A F]); HWS-24
RUER/K VAR (i — R BRA F]); TD4 FUfIKH
B B ML ARG O PR A BR A W), Agilent
1260 RS B0RAE AL (G E LR A F]); ALPHAL-2 LD
plus B R THAL(TEE CHRIST A #]).
1.3 SKWHE
1.3.1 #enaras

FREXER AT | A5t | AT RS Ko A5 4845 120.00 g,
Sy RUBHE)T , FRZSAKMTRLE 1: 10 7630 K 7658 H 1242 30 min,
BEBEE 1 R, Sk, A5G, R HREZELENT
50°CF e i M S & 2 30%)5, Wik T4 91183 T
¥ 34.15. 3539, 2220, 17.59 g, SESWETRH, BT
vREA IR AT
1.3.2 R RXBIAY RAT 6 T8 5 4

Z K% F GB/T 8313—2018 { 5 th 25 £ 1 F1
JUAS R & iR 7 ) 5 ik B W >R - GB/T
8312—2013 (2% MNMERRI 2 ) 27—k i AOROAE (i i,

ISR A SN/T 4592—2016  H F1 £ v S s 4 i)
EY s WA SER R GB/T 8314—2013 (5% Wess & Ik
SRAIE ) ;5 AT TERER A R -R R k0
133 #AAF N
(1) DPPH H 275 BRAE 1l &
S3IEL 2.00 mL B K 0.20.,0.15.,0.05.0.01 mg/mL .
1.00 uL/mL [ R4S KAEY FRFT 2.00 mL 0.20 mmol/L [#)
DPPH Jo/K B IR A), AEE IR GHEA4F N ACE 30 min,
F 517 nm AL E WOBIEA) . [FIBFINE 2.00 mL #E AR
5 2.00 mL JE/K LI EIE (As), 2.00 mL DPPH ¥ 5
2.00 mL 7&K WO (A BLLFEATINGE 3 Wk, A
AR(D)HERER X DPPH [ i 3E W R %
T R ZR/%=[1-(A—Ax)/Ag] X 100 (1)
(2) -0, T R AE Sl
B 3.00 mL Tris-HC1 2% % (pH 8.20, 0.05 mol/L)& T
25°C/KIE T 20 min, A5IMA 1.00 mL JFEE N
2.50, 2.00, 1.50, 1.00, 0.50 mg/mL B 51 2% & 4t 50k
0.50 mL 30.00 mmol/L f4RZE =Mk, 1RSI T 25°CK
WPV 6 min, FHAILA 1.00 mL 1.00 mol/L /) HC1 £ 1k %2
BE, F 420 nm ZbIEWSEE AP 2 A AR AR Y ZE
TRAKARERE A, WOGIE N Ago ik Sk il T RETE 420 nm Ab
AWM= R 22, I RARE A R IR AR 40 2K = A T,
WA Are AR Q)T - O, T BR
TR R %= 1—(A1=A2)/Ag]x 100 )
(3) -OH ¥ Bl &
43 B 1.00 mL & vk R 2.00, 1.50, 1.00, 0.50,
0.10 mg/mL 1) HUA% Kol ¥y skt il 48 v, PR A
2.00 mmol/L FeSO, ¥ 1.00 mL. 2.00 mmol/L H,0, /A
1.00 mL, R57, M NN 10 min, FJFHIA 2.00 mmol/L
KR LBV 1.00 mL, 37°C/AKIE N 30 min, T 510 nm
ME AR . ZEiKk s xR, R A (3)iH43-OH
FIERRR, N, ACIARE RIEBUE ME(E, A HEH
o} BT AR GAE, Ao R AR K R I A W (o
TR %=[1-(Ai—Ai0)/Ag]* 100 (3)
(4) ABTS FHE T B H 335 BRI 2
Z I8 YUE %7535, ¥ 7.00 mmol/L ABTS &5
2.45 mmol/L I BRRRFARFARIL 1:1 RATREHUE 12 h,
5% ABTS FHEFiti &R . AR B RE, JEAL 734 nm
R AEE S 0.700.02 19 TAEWR . 2351 B 0.30 mL J5i vk JiE
40.20, 0.15, 0.10, 0.05. 0.01 mg/mL {525 KA R
B 4.00 mL ABTS PHEFLAEWBIRA] . $2%% 30s, #iR
RGN 6 min, F 734 nm JE W E(EA ). 0.30 mL A
RIS 4.00 mL F TR AN E IO A5, 0.30 mL
ZEI/K S 4.00 mL ABTS ™ TAEMRIR A5 MW OEAE R A g.
I (@)HE ABTS FHE T A HIEAE R,
TR/ Y%=[1-(A'|=A))/A ]x 100 4
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% pH 3.60 0.30 mol/L FEEMRZE MK . 10.00 mmol/L
TPTZ ¥ . 20.00 mmol/L FeCly iR 10:1:1 14,
37°CHRIEL 30 min, 15 k8 ik i/ BT AL BE J7 (ferric
reducing antioxidant power, FRAP) TAE# . 4355 30.00 uL
B E Jy 0.20, 0.15, 0.10, 0.05, 0.01 mg/mL [y #1245 M
P EARS 3.70 mL FRAP TARIKIRS), BT 37°CF R
20 min , P 593 nm LLAREIE

PLE 5 F st s b aE ik, BLL VC ) DPPH
F 4L, -0, J2-OH W5BRAE 1Y Trolox Y ABTS FHEFH
FH ZE N BR B ) Rk IR T e A EAR £, THERESL Y
2N BE (half maximal inhibitory concentration, ICsq)Fl
VC Y44 4 % 1k i€ 71 (ascorbic acidequivalent antioxidant
capacity, AEAC)aY, Trolox 4 &H1 & fkHE I (troloxequivalent
antioxidant capacity, TETA),

()WL RIL R RE LR B 1R H

%% SEERAM UM 5 i A& &8, LA DPPH
HHIE, -OH. -O,", ABTS FHE T H HIAERYIE BRAE J1 M Bk
BRI, T AHEFEAEE 0.20, RIBEBAX(G)IHTHE
P B AL RE L5578 $X (antioxidant potency composite, APC),
APC 5808, UEABT Ak RE )78 .

AR LR B R B %=

5 FEPLAALREIE

LT M E YA A K

1.4 HERAIE

SCIGEEAEME 3 W, HUrE BRI LY (A v
2378, FIH SPSS 23.00 GEit Ay Ba AT 2047 P
(22 5 Rt B, 24100 LBk B E R Jr 2504,
A HEB MG F 2 5, MM TR Spearman; FH
Origin 2017 4£:# .,

2 ZERE5H
21 BAERMABRE, RHERREEYERENETHE
RN EE

2 A R A0 2R ] 43 5 B0 0R 2% 0 7 3% LA A 2
S 4 B sl O AR S R R4 B R A

) x BE x 100 (5)

A AR B ARSI RS R 1 R, ZRN 2
F, N 38.74%, WA TASM AT BRATN AR R A
(P<0.05); R A () G B . W R P P W o e
SR 6.03%., 6.42%. 13.93%, W T PR fi 5k
(P<0.05), M BRI HUAS AR A I H e m; 4% i HU A4S B3
BRI, N 14.93%, BEHTRAM R %
I Je FR AT (P<0.05); AR FURI BRI | R0t 2 WY | R
il | WAERR B2 R P o B S R TR At 2R R R
HZR(P<0.05), Tz M Hu 2% K R A i H 2% ) e o S 1R
T TR A K2R (P<0.05), X ] RS R A HE )
SRR 2 BTEER . IET . nTIE MR PSR R AU
BRI T A0 A 5 A LA I, B B e B S R SOR
FH, DT 3 5 e 4 v s e gy I L AIG FRE A Rk, TR I B
GBLIR O BETL R P RE A DR R SRR T R 1 B AR R
URRIR A A B AL SO TR K R R R T Hk, A
JEORLES 1) 22 o 0 2 TR A (P<0.05), BRI
SVEET | ONMERR S i R A (P<0.05), (HURZEN
14 22 I 5t i 25 I T BRI HU (P<0.05), BRASH IR
SVEET | OERR S i AT A AR (P<0.05), X T BB
KA P R E R A ER RN 2R, SFSE
MRS5S 2R L AR RE = —E
225, I 207 A% B HOBUEL L0 A v B R A (1475 77
BT A I T AR
2.2 DPPH BEEFEMK#E

DPPH H Wi RE—FfEME O HME, iz
TR P A AR BRTEHEN BB 1 Rl ERE s
ZEM U SLAE Y kL . X VC Xt DPPH H 2 RYR BR
fiE 77 ¥4 bt 25 e BE B e 1 S TG A TR ik L)
HEAT ¥ T 28 S IR AL S S 30 R B, i T 4% U2 xd
DPPH H HIEHAWEREES), AAE—@ R ELEIN, W
b Sk EAfFE R A, SAMFRSG R, Yha
WeBEH 0.150 mg/mL B, BRACM:HZ% K 2 n 25 ) DPPH
H I BRRA B &, 2000 90.19% . 84.68%; itk
JER 0.200 mg/mL B, BRAEN, A0t KXt R VC B DPPH
B I BREA R RS, 2008 92.72% . 93.46%.
95.82%, MR EHE N 0.001~0.200 mg/mL if, FRALH

F1 AHAZREENRHOTFHELEDSE%)

Table 1 Content of biochemical components in dry powder of 2 kinds of insect teas and their plant raw materials (%)

R/ w4y Z 1 sy USRS liF ey s LR AT
PUNEe 12.50+0.01¢ 2.37+0.04° 1.36+0.06° 14.93+0.19* 3.29+0.10°
R AT d s 17.8940.15° 1.54+0.07¢ ND 11.83+0.08° 6.78+0.13°
Jig ALt 23.66+0.49° 6.03+0.27° 6.42+0.20° 2.39+0.00° 13.93+0.11°
At 38.74+1.20° 5.39+0.17° 5.89+0.27° 2.5240.01° 11.88+0.22°

TE: B /NG 78R 22 53 .35 (P<0.05); ND FonRfath, T,
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Fig.1 DPPH radical scavenging ability of 2 kinds of insect tea
and their plant raw materials

A5 S nt %t DPPH [ Hh B4 75 bR B 35 25 & 4t
#5(P<0.05); &M% DPPH H HEMIEBREEI B EE ST
fig ALt | A 2R R e At i 2E (P<0.05); BRI VR R
0.001 mg/mL 5 0.010 mg/mL i}, FRAM- SR R
8] JC .3 22 5 2 AMN(P>0.05), BRACH-7E HAt Rk g = T
X DPPH [ i 3 iy BRBE 1 35 W % & F R &0t 2%
(P<0.05). Z5y e, A dus S R JE R nt | 2%
i U R HAR M RS L VC 8 1Cs 433112 15.00,14.00
40.00. 9.00. 7.00 ng/mL, AL F T 45 RASKEEI U bR
DPPH H 1 1Cso (0.26 mg/mL) . £ LT, 5 F 5
THkk DPPH [ HIERE T M MK IS VO, 5t FRA
MR AU R U
2.3 -0, EREES

O YRR EE AR —, TR RBREA L
T - Oy~ T P A 40 it S/ LRI — 2 AP A AR A F O
P 2w, BRR A R AR . VC X0, BT BRAE
IFFAERI AR, TR, -0, TEBRAE ) k5,
55 1) 7 55 SR CUIE 5T 2% B 4 4R 6 X 4tk 28 0 2 B R B
Xof - O, B R Bitivie B B4 1 FH IR s A SE e 45 iR — 30, 4
JEHRCHREE A 1.000 mg/mL B, 250 -0, 5 BRRE 1 B3
58 F R 0 BUA (P<0.05), T 7E Hfh M BE R, AP B
B -0, T B BE 11 22 R 3R B3 (P>0.05) . 7E R 5 R B R
0.500~2.000 mg/mL Z[AIAF, A5M1-O, HFRAE T3 W35 =
FERAM(P<0.05), {HYFREWIE A 2.500 mg/mL B, 4%
5 R A R -0, B 0 B 25 57(P>0.05) . FE S B Mk
4 0.500~2.500 mg/mL Z [B]F, FRACHSERAH ASH-O,
TERRRE 1 00 .38 22 5(P>0.05) . B4 BB € BE(0.500 mg/mL)
BARE, K00, BB S A M R R LR EES

(P>0.05)Z4h, FEFRMEN 1.000~2.500 mg/mL ZIA], %%
HXoF- O, T B R 1 5 2 T2 I 25 (P<0.05). 240745,
Bt e | BRI | SR E L AR K VC Y ICso 4351
1.63. 1.60, 1.79. 0.97. 0.87 mg/mL, PO, TURESI M
BRI VO, 8 RN Rt s, bl

100 - 77 B 2K
N Az
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Fig.2 The ‘O, scavenging ability of 2 kinds of insect tea and their
plant raw materials

2.4 -OH ERRKEN

‘OH RAEMRGH =AM H A F Nk
(4 E PR3, T 0 AR o R AR RO T T A
HUS SO BEAR R, &l 3 AT, ERdent s 2k . 2tk
Xif-OH 5 bR X5 bt 2 v B R B8 It w8, iR A L At
5% B VC XiF - OH 15 bk 25 35 Bt 25 Wk J32 1y 18 Jom i S8 7 v
AR . ERTIERE N 1.000 mg/mL B, A HUZ
FRATN A0t AT R A XS -OH W BR300 80.53% .
93.84%. 78.96%. 99.90%, i F IRk T T 45 H
ZOKARBUYI X -OH A9 35 B % (59.30%)(0 . 224 Jit ik e B o0
2.000 mg/mL B, Rt E | BRACH . A HUA R Rt
XF-OH HTEBRFIX BT, 435120 95.60%.96.49%.91.10%
99.95%, X ] fE A DA Sk HU S B ) DR v 2 B S 1 A3
HAMRILES TR, 85 OH R/ Kk AERIEIFEI
BE, M AFITERE-OH A9 H AP, thah, Wish bk KAt 5
REXT-OH A B R A7 A — i ORI LIRS, 5 A2 o
HASEESRIU AT OH AR B 5 L) i S AEAH DG A SE 0 245
B2, MFEWE N 0.100, 1.500, 2.000 mg/mL i}, A&
AN REH-OH T kR Z B & & T A8 45 (P<0.05), A
JERSRE R 0.500 mg/mL B, 25 KA -OH 1S RRR 3%
1 TERA M B 25 (P<0.05) o A5 A BTt e 4 0.100, 1.000
1.500, 2.000 mg/mL i} %}-OH 5Kk B 25 TRt
(P<0.05)., 7EJFRHIE N 0.100~1.500 mg/mL Z [FRF, 4
JEURHIR A Xof - OH 15 [k %6 45 Bl 2 /&y T W A e 45 (P<0.05).
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TERERYEIE N 0.100~2.000 mg/mL Z &I, 4 FoRAs i
XF-OH i B 2% 1 3 3 T 2% it H 5% (P<0.05) o 7 Jo o V¢ B
(0.100 mg/mL)FZAKHT, HL % RAG Y ERT -OH i BRI B
T VC (P<0.05). Z50HT 15, B duk | et
ZEM LSS | A KON IR VC 1Y 1Cso 4331128 0.23,0.14.0.25,
0.13. 0.14 mg/mL. % Lk, &bk-OH BIRE IR IES
M>VC, BRAS>ER A > A5 duk

a
E b

D 2t 1% a

-OHIKBREES1/%

%

V77l

ZN S

0.100 0.500 1.00! 1.50
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Fig.3 The -OH scavenging ability of 2 kinds of insect
tea and their plant raw materials

2.5 ABTS [HETFEREEMREE

ABTS 2 50T A DT M A OG5, 2 —Fh
AR, Iz N YRR S ST S RE T I T
P A 44, B RS gt Stk e
Je %} Trolox [ ABTS FHESF A th 3B bR R M5 W 1
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SLREN ST
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TP OB RR A R BT ARG P, S5 R ANER 2 PR, &
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PR 5 B HEEIRAE T B IR IR RE J7 S APC 8845
&, 439k 229.37.315.32.,264.26 mg AEAC/g md . 245.75 .
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Fl i 2% (P<0.05), 5 TEJERO %Pgfsy—3%, Bl EGAK S
P2 (1 S A5 /K SR BB Bk A R 9 BE D v T 2ok 4
B, BPUE st EESILEER . RETREHEY
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TR, AN A IR S I R L ARHIESE R B R
RS BRAIERR A AR L GR R RE 1 B R T
A RS R R A HUAE(P<0.05), 5B E T & B R
AMHAALBE T = T R RS T 2R SR 25 R A — 3,
XA RESE P AS R AR 4 S h AR AR B A AR I 22 5,
FLASTR] ™= 255 B S 1 i 30 T AR AR 5 BT AR L RE A7 AE B
ARTAO, ABIF SR FH 7 4 S S 0B 0, g
Wyl HIR A R A i AT SR BT AT RE T 1 22 1 S5 T
BRI TH AW CRE T, AT SRR A i U R s
RS2 W . EER S AR X TR SRR A Y R
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Xt AN [ BT A RE F7 R0 i & B, R A | kit
XF-OH FTERRAIE R, FRA 2k | 5 25X ABTS FH
BT A SR TE PR AE I i, (R Rk T A SR RE ) i
550 2 2 45 RIS ABTS 30 Y25 5% T DPPH #:17),

HITIX 5 RO IEAREE T SN, JEROM AL A1
FAFBIRIE, FTRES IS UG N AR A e 2 —B HORIA MY
AR EA R BT ARSI, it R i i 2 505007
WA RERCHER . TR A PP A RR L BT kR Y. 1
AU PRI E P, BRA | R, R AR UK
I HOR R B B RO ST R AT P, AT A R R A
W IEORHT A T T it A P S Al

2.8 ERAEMEHEZF, ZHAEXREEYERSESED
REEEMEKENMEXMES

XoF A AT 0 D} L ol 25 v 3 43 T SR AR T
BTG, S50 3 R, AW JEURE R H s
WA S ZH . R . AR A R
KEAHFEN:, HA DPPH, -OH, -0, . ABTS. FRAP ¥:
W5E R PEALRE 1 X APC 8505 Z & B M Sk fe i,
B IEAE(P<0.01), F3EFRE5 510 0.958., 0.930.,
0.930. 0.972. 0.958., 0.937, SR & 2 5 EA
K (P<0.05). W M1 58 Kk BUAS R AE A0 2 T AS A AR A
PR TEYE 5 A 2B HAT W S 35 B A G, SARBIFIR 2
S T 5l g S R O i Bt 2 A DG (P<0.05),
o 1o B 5 POV 9T Sk B B NS5 K AR B 0 S AL T P 45 3
RILMRE AALMEER— . I, RFRGERER, B
B S NHERR AT B S 4 AR BT AL IS e — e R
BERIEADE, Hrp, H#ERS5 DPPH A . ABTS A2 B 3#1E
HIH(P<0.05), KRN 0.601,0.602, 5544200
FFE AR — B, R PR B 1) JE A 45 44 2 C6-C3-C6,
DLl B 1T 00 2% 5 AN RS B8 i 118 U e, B
P e S i TR M, BB AU AR [ Py 202, o
W5 ABTS {H5 W3 IEAHE(P<0.05), AT B 5 R Mk
TRAE 5 2 Wy 2 W o MG 52 1A 06 R R 5 — 2 1 P IRl A Ak
YERIPI 36 3 255 WoR, SR 4 SFE R3S 1A BT A AT T Y
Bt A A Y JTHE P Ry 22 B> ] i > B 5 > 0 M B> Ui
R .

W R, Z PR —Fh oy G5 & A A T
PEREMIEAY, UfILER. Bk, LT3 Hafk
SR IR AP 5y R B 2T 2% 1 Z2 B 2R W IR LA AR
(W& TR R HPT AL TG V) T 5k Y 5, LEE 20
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Table 2 Analysis of antioxidant capacity of 2 kinds of insect tea and their plant raw materials

; DPPH A ik -OH -0, ABTS FHES T H i 2k FRAP )
IS APC $850/%
/(mg AEAC/g md) /(mg TETA/g md)
[[7E S UITPS 86.33+7.12° 111.32+0.80°¢ 98.43+3.21° 111.34+2.97¢ 48.44+1.33° 76.76+1.58°
PUREIP S 25.52+2.10¢ 82.05+0.59¢ 70.69+2.31¢ 92.91+2.48¢ 18.2640.46° 70.60+0.49¢
i it 142.30+11.74° 282.56+2.03" 154.48+5.04° 220.23+5.87° 90.95+2.16° 78.78+0.29"
Zxnt 229.37+18.92° 315.3242.27° 264.26+8.63° 245.75+6.55 105.10+2.91° 81.52+0.30°
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Table 3 Correlation between active components and antioxidant capacity of 2 kinds of insect tea and their plant raw materials

AHIC R B DPPH -OH -0,- ABTS FRAP APC 5
EAUi e 0.958" 0.930" 0.930" 0.972" 0.958" 0.937"
SR A 0.601" 0.552 0.552 0.602" 0.567 0.538
O MER 75 0.577 0.563 0.563 0.590" 0.577 0.577
=X =N e s -0.777" -0.781" -0.781" -0.758" —0.746" —0.746"
IR e 0.755" 0.755" 0.755" 0.761" 0.755" 0.734"

1 "R A E(P<0.05); T FER L L2 AH E(P<0.01),

RERZHEYTILAEE, LR ILEE MW
AALRE F7 B0 T Ak 22 By . GU PO g & B R 5
ABTS.DPPH . FRAP X [n| BLA b 25 (19 IEAH OGP L 6ok, 48
B, AR TR A 34 i v R L 2 B D, (A AR BT Ak
SR, BRI AE A U R A F T R A, R
A5 AR USRI W R v 22 4 5 e H b AR
M B PEY T, Hob R Rk O FT R S R R 2R ) R 22 Ak
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3 %
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FRRA: K B 25 (P<0.05), FRACI: {1 B B . ol &%
AR PR BE O B R AR R HUE(P<0.05), T AT
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IH(P<0.05). i1 LA BT A AL RE LR S 1R BRI, M skt
AL R AP AL RE 1 B T A I HOAS RRR A U
AR AR BT A RE T3 T A5 2% . Spearman AH G
P HT R, RSB A | A5t S A5 DPPH
H%E. -OH. -0, . ABTS BHEF H H3EMTERREES . ke
TR RES) S APC 4850 5 2l | e s S 0E e . vk
PE B R . Kb, 528 . AEEEEES
FEWRBE . BEIFFHIE(P<0.01, P<0.05), T 5= 5k
TR & i Ik W 3 10 AH E(P<0.05), B Hy . n] i M R
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