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WE: NREF A (Psidium guajava) i =LA RIAZ, ME T BE . KE . OEAF TG4 A SR SRR
YRR S EE S8, Haor T H 57K DPPH-. ABTS™. HO -H HHIE A8 J1 AN o7 2 WE T BE I35 AR e, RS
SR €3 - B TR 25 (UPLC-MS/MS) 7T T 3R BN IR i o 45 R, 4 AN AR AR (1 RT3 R 2 1 IS PR E
AR o B AT RHIEE S EE S TR, B MmAE T ERa, AYEtsim. HE. WRTES5EREH
HERE ) AR IEARR(P<0.01), 5 o~ &I L BN HIE 145 5 5 2 IE 96 (P<0.05). UPLC-MSIMS % 5E 45 ], 4 A ihFh
W 2K B B R I O R R -3-O- B . S dk . BEAERRAIE T, BREEIEIR SN G AR AE T B 2K B o A2 A
T4iRd, BEERESGTHR. Bk, 40T, BB R RARPUEANFNF o5 %05 E B H R L R 2R
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Biological Activities and Phenolic Constituents in Extracts from Leaves
and Young Fruits of Four Guava Cultivars

WU Miaohong', QIU Shanlian*”, LIN Baomei', ZHANG Shuai', HONG Jiamin*, ZHENG Kaibin?

(1. Institute of Subtropical Agriculture, Fujian Academy of Agricultural Sciences, Zhangzhou 363005, Fujian, China; 2. Institute of Technology Services, Fujian

Academy of Agricultural Sciences, Fuzhou 350003, China)

Abstract: In order to improve the comprehensive utilization rate of the by-products of guava (Psidium guajava),
the biological activities and phenolic constituents of extracts from 4 cultivars (‘Zhenzhu’, ‘Shuimi’, ‘Hongbaoshi’,
‘Xigua’) of guava were studied. The contents of total phenols and flavonoids were determined, then the
correlations between the contents of phenols and flavonoids with biological activities were analyzed, including the
scavenging abilities on DPPH-, ABTS", HO- free radicals, and the a-glucosidase inhibitory activity. Furthermore,
the phenolic constituents of extracts were identified by ultra-high performance liquid chromatography and the
triple-quadrupole tandem mass spectrometry (UPLC-MS/MS). The results showed that the contents of total
phenols and flavonoids, the free radicals scavenging abilities and a-glucosidase inhibitory activity in leaves of 4
cultivars were significantly higher than those in young fruits, ‘Zhenzhu’ leaf had the highest content of total
phenols as well as the most potent free radicals scavenging abilities and a-glucosidase inhibitory activity.
Correlation analysis revealed that the contents of phenols and flavonoids were significantly positively correlated
with the scavenging abilities towards DPPH-, ABTS", HO- free radicals (P<0.01), as well as the a-glucosidase
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inhibitory activity (P<0.05). UPLC-MS/MS analysis showed that the contents of quercetin-3-O-glucoside,
hyperoside, ellagic acid and myricitrin in leaves of 4 cultivars were high, and most of the constituents found in
leaves except ellagic acid also existed in the young fruits, and the contents in leaves were higher than those in
young fruits. Therefore, ‘Zhenzhu’ guava leaf could be a good resource for developing natural antioxidant and

a-glucosidase inhibitor among 4 cultivars.

Key words: Guava; Leaf; Young fruit; Free radical scavenging ability; a-Glucosidase inhibition; Phenol

Z A7 K8 (Psidium guajava), XA R T Wi
WUR . EPR RS, APk & MIREH( Myrtaces) 7 41 1 J& #4
MR, TR, FERE I A T
M. =~ TS TR RE. GEBESHX. &6
R SIOFRIE I, &Mk, S ARFERNEAR.
gerE R AL iR R CSEEFRYIBUNBE. ¥5. BESE0
BuEl, DIRREE. AV, IR, =ik 2
W AEYNEE R B AR E A =, B
Pl BT, firfemt . $5 A S5 2 Phas A SR (R 4L 5
AP R AR, B PURE. R
JE BEMRE. BEIAR PRI T P e e At
iR oh gt

HEr, XFARIRAI R EBEE T H A
I (355 A 20 N A 3% 7 . Deguichi 2518y i R
IR, F AR AT RE I BN PR v B B S 1
FEZKT . Iy HIH A0 H b =8 75 /. Pongsak
2t T py T o 2 B 25 A AR IR B o ) S T K 00 R
WFRER-3-0-KAEE . RO ZFK-3-O-FT R
M Rz 25 -3-O- Bl A HR 45, X A4 A e 4 B ) A
MOR BT, Rizzo ZMHRAE, &M Z%mE 25 L
/7 guajadial. psidial A. psiguadial A F1 psiguadial B
X /N SRR A ) AR K AR A AL, HLERIRIR
ARIT 25X LR 1 B AR . Ojewolel [y mF 7t %
I 6 BRI v I DR B 75 D S 2 A A e i L
WG, R ZE ) B2 PR

FAMREE R RS R BRI R
mAGIR SR Y, KER YR 2 PR P %
Fr. CAHEMFARNIX 2 MRl AR 2 H
Wi, wIPERZE . AN T3 AR, X4 Rt
FLILELD, WA [R] i b e e i A4y SR B3 A 1 A 1Y)
PRI FE B D o ARSCRL 4 AN F5 AR R i R4l 2R
BEFERT SR, W ARy A B & & TERR
H EHEERE I o 20 Bl B ARV M, X SR
I RS AT 53 M, B A R e Vi 1 2 5 P 7
wn A S LB P (AT R Y, AR 7R o T RR)
RRIESFEKYE .

1 FRRI %

1.1 MRS

MR AR (Psidium guajava) it F14h BT
2018 4 10 H 2 48 224 AV R e 3 #vs ALt
FUFTIE & Mo B AR BB OKED
CLF A TEI o B A BE LI X 9 AR et Ak
KA HFISE S 30 d 4HE, 4 3 i okgh R
TG L ANFE, BIEEAS s BR R 5 B sy 3 A4
HE. RILKRER. WRER. WEE. B, ik
2. FREEER . PFIZLER. BRAERR. S22, Mtk
7R -3-O- i &1 B B AR 0 8 T AL RS E R A IR
NF], ZER=98%.

(3¢  Waters Acqutiy UPLC H-Class #8524
WA s Xevo TQ-S — = PU 2K AF /5 1% (35 [E Waters
A F]); CR22N SR A4 B O AL(H A HITACHI A H);
UPW-20N & 4t K WL (AL 5 M1 7o B A as A PR 24 7]);
BS110S 73 #7 K-F-(## [ Sartorius #[4]); PC650 #4 75
W A0 PR A (L g 6 R A 38 A BR A F]); RE-52AA
Jie % 75 R AN (b 0 2R AR A ER ), GZX-9246
MBE RS XA (R RSP A PR A F]); LS
BAN I FE T (R A TS AR A ).

1.2 Fik

MY RBEEDRH S RERER AR
SLPIPOE T 60°CHEA, IR #E, 1 80 H i,
FR R G 4060% L% 1 © 20 (m/v)iR &,
B 75 I AR AR SGER 7 R 30 min, THER N 200 W, 4L
RIS E] 3's, S [RIBEBAT (] 4 5o PREEH M id
VRESOAL 5 170 <g B0 15 min, B 3E AR

By, HRSENE 208 Xu Sk
E o My I E LB TR JvbritEd, EES 4]
I35 y=0.0018x-0.0032 (0~300 xg/mL, R=0.999 5),
X, y ARG, x AR E TR EIKRE (ug/mL).
MR a1 g THE IR S A S TR e TR
IR, AN molg. BEEASREIE LS T R
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PR a7 ZR 1 [R5 77 F2 y=0.0026x-0.0047 (0~
300 pg/mL, R=0.998 8), U, y WWROLEEE, x A
TR (ug/mL). FEEE SR L, 1 g T g R T
TR T A TR ERR, AN molg.

B E HERR T e SR A2y
VR E BB DPPH-. ABTS'. HO-[()i& FRBE

o~ &I 58 H I ) v M B 2 [ b B 3
282201 9 I

1.3 UPLC-MS/MS 23 #rBy 4

LM (Al Waters ACQUITY UPLC
HSS T3 i ##(2.1 mm=100 mm, 1.8 um); FEif:
40°C; ii#: 0.2 mL/min; HEFEARFN: 4 uls V3D
A A: 5 mmol/L Z.1R%% +0.1% FF R /K iAW, FizhHl
B: &4JiE, BHEEUEML IR : 0~5 min, 90%~10%

1M R PUE S RO R R

Table 1 Mass spectrometry parameters and linear regression equation of standards

A;5~6 min, 10% A; 6~8 min, 10%~50% A; 8~9 min,
50%~90%; 9~10 min, 90% A).

JR T A BRI E B IR (ES))
EfR; EFERE: 120C; AT 20
B I(MRM); B4RE L. 3.0 kV (IERER).
1.5 kV (fBEs); Ly AR : 500°C (IEAE ).
450°C (Fdix). FSESHE 1.

oF FE v VA VR o % 0 ] 52 FERFRELER LSS
MR R WA i iR . SRR
BERER . FRACIR . S 22mktr. Mt R -3-O- 1 & i+
PR, FH 0 RS 20 FE O A A 1.0 mg/miL F 6T e,
. RSB IOG RS A 2, R A R R
HIl R FE RS A 0.5 1.0 2.0, 5.0 F110.0 ug/mL
(TR G R R VAV o DA T AR (y) ) G I B 9K B (%,
ug/mL) AT LR, AR EE TR

W TR H%? TET HEFLHE EE?E_EF_LJI T%Eﬁﬁj L] 6] 77 7
Compound lon mode Parent ion I_Daughter Cone Collision Retentlgn Regression equation
(m/z) ion (m/z) voltage (V)  voltage (eV) time (min)
FILEE ES+ 291.20 139.00 40 15 3.85 y1=1818780x, 437428
Epicatechin 123.00 40 15 R?=0.994
il 2 2% ES+ 303.00 153.00 68 34 4.19 Y>=1132260x,—166742
Quercetin 136.90 68 30 R*=0.992
MR 1 ES+ 436.07 394.88 40 18 6.88 y3=639.628x3—45.945
Phlorizin 364.88 20 22 R?=0.996
ttr ES+ 466.00 319.80 30 17 421 y4=982880x,—85761.2
Myricitrin 303.80 30 17 R?=0.995
R ES- 178.97 134.94 20 26 3.93 Y5=553712x5—28730.5
Caffeic acid 89.01 20 32 R2=0.996
S PTELRR ES- 193.00 177.90 20 16 452 Y6=505098x5s— 104296
Isoferulic acid 133.90 20 18 R?=0.994
R 2R ES- 193.00 177.90 20 14 454 y7=672968x,—141991
Ferulic acid 133.94 20 16 R2:0.992
AR ES- 301.20 284.50 20 25 4.29 ys=11565.8xg+ 769.887
Ellagic acid 201.40 20 40 R2:0.994
L WY ES- 463.20 301.50 20 30 420 Yo=64680.7xo+2471.88
Hyperoside 255,50 20 42 R?=0.991
272.00 20 40
Wit Bz 3R -3-O- B i Hl ES- 463.20 272.00 20 45 419 Y10=33981.6x:0+5795.75
Quercetin-3-O-glucoside 255,50 20 43 R?=0.997
302.00 20 30
PhAtem g PRI 8 g MEgh R, BAE 14 BRaE

SEHGRAE 50°C MBS HEAR R 25 L7, REIRAERE 2
PR, FREFFCRE TR E. HEFPREL 50 mg IR
T, FH I E 2521 50 mL, FCilfk 1 mg/mL VR,
id 0.22 um FHLFHVERL,  BGEBAFI

TR I B K F Excel 2007 33F 4T 48 12 [51 19 43 47
KA SPSS 22.0 G it # AR AT A SR FL IR 3R 7 22
ST, P<0.05 FRZERTE, P<0.01 Rz TR
¥, XM OriginPro 8.6 #-1E.
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2 HRAIN A

21 REVHBHASHEFEEE

4 DNFEAR AR A R E TR
(3 2), HAIEZSE &l 148.08~165.98 mg/g, ZhH N
15.98~34.85 mg/g; ¥ & 90.33~99.30 mg/g,
4R 9.27~25.03 mglg. MRS AR B ER >4
FAU>OKE > V)0, BEMLAEA LR EZE

R 2 AR AL R AN S R

Table 2 Contents of phenols and flavonoids from leaves and young fruits of guava

F, (HEZE ST RE M PUIC: 2RI 2E S BRIy
CLFAT> B> OKE > P, A5 REST
HoR 3/ b IR & BARUON A5 > K E >
‘Bye> P, A MOKE RLEEER, H
BEFET BN PUIC; GRS BRI
0> PR > OKE > VU0, AEAREHTHRS
ANl TR ML AT B RN S B3
WIS, LA A R RN R & LA

HBAL i T2 i
Part Cultivar Phenols (mg/g) Flavonoids (mg/g)
I ‘B ¥’ ‘Zhenzhw’ 165.98+3.52a 93.53+1.38b
Leaf K2 “Shuimi’ 150.1243.34b 98.1341.49a
4L %47’ ‘Hongbaoshi’ 164.2542.24a 99.300.45a
VI “Xigua® 148.08+0.37h 90.3340.13¢
[P ‘B ER” ‘Zhenzhw’ 18.46+0.57d 11.16 +0.32¢
Young fruit K8 “Shuimi’ 18.18+0.43d 9.7740.11f
‘41541 ‘Hongbaoshi’ 34.85+0.43c 25.03+0.63d
P “Xigua® 15.98+0.49d 9.27+0.21f

7 5 Bl Ja A Rl BER R 22 53 B35 (P < 0.05) K[

Data followed different letters within column indicated significant difference at 0.05 level. The same is following Tables.

2.2 %t DPPH-KIiE R EEH

7£ 0.05~0.40 mg/mL JE[E P, 4 AN A Sl
A% AR EUI G DPPH-f113E 4 5 5 2 B 7 &
WL BN RO R (3R 3). MHRIX DPPH-fi%
Brae hBEE TR, HREDRINE
B> A>T > KE, BRSO A
TREER, BEREEmTKERMEN,: 2R
FEHYIXT DPPH-IIEBRAE RN AL EH >
B> K& > P, 54RO IR & AR
FVEE—B, S50 DPPH- (135 B fig 7175 i F ] 35
GHEREER, UERHEEEELE. B
4R EUCI DPPH- 1135 4 RS 77 5 ik o

2.3 %t ABTS'HIiERRRE S

7£ 0.10~0.50 mg/mL Yl 4, 4 A3 AR LA
A& AR B ABTS™ /375 b 5 5 $R B ) it &
WRPE MR RBOR R (GR 3)o RIS ABTS 1IH
Brae h R EE TR, BEREIRIN B
B> awa > 1> KE, BERSAEAHE
T = GIREEINT ABTS SRR GE R
NUAFA>BER>IKE>PE,  SFh AR

EER. BRI ABTS IR RS 18 -

2.4 Xt HO-HIiERREE S

7£ 0.10~0.50 mg/mL JulE 1, 4 AP A
R4 %5 HO- (193 B 265 R B o B4 R 4k 1
B R 3). HHEEWIXT HO: (M5 FRBE /14 B2
TR, HREI N B > DA > KE >
THIN; 4R EINT HO- TS BRAe 1 4L >
B> OKE >V, 8 MEST, BER I ZE
Ykt HO- I3/ R e 1 850k o

2.5 Xt o- B & FEE B HIHI1E A

4 AT AR SRR N 4 SRR R A S 4
HlR Y BB B R, BIPLTE (R 4). R
i 1Coo AT A1, 4 AN SN RIS AL I o6 2 HE
A B P10 00 ) 9 20 v T e o R ZEL BT R R (1Cs0
9 3133.47 wg/mL), MHEEEUEE ST AR, g
B A S e R BN BB B > OK > P U > 4L
B, BRERAREE TN SRR R4
AP B >KE, SARAMEER
FHER. BER R 30 M .
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Table 3 Free radicals scavenging activities of leaves and young fruits extracts from guava
DPPH- ABTS* HO:
P ol 7 7 c CEvE c el 5 5 72 c
Sample Regression m /?r(;L) Regression (m /?r(:L) Regression (m /?r(:L)
equation 9 equation 9 equation 9
IH- B y=201.58x+6.93 0.214=0.001f y=156.19x+10.52 0.25220.005f y=158.04x+1.77 0.30520.005¢
Leaf  ‘Zhenzhu’ R%=0.960 R%=0.996 R?=0.999
TKE y=193.10x+1.26 0.2520.002e y=142.09x+6.69  0.30520.004e y=130.61x+4.67 0.34720.004d
“Shuimi’ R%=0.999 R%=0.999 R?=0.960
PR y=201.35x+0.47 0.2460.006e y=146.85x+5.43  0.3030.005¢ y=141.75x-2.75 0.3720.006d
“Xigua’ R%=0.997 R%=0.999 R?=0.994
MR B y=15.56x+10.97 2.5100.031c y=14.62x+162  3.3090.069c y=13.49x-7.32  4.2520.035b
Young ‘Zhenzhu’ R?=0.978 R?=0.993 R?=0.963
fruit oy y=13.04x+257 3.63720.012b y=11.16x+394  4.1280.045b y=90.80x+7.37  4.31220.012b
“Shuimi’ R?=0.991 R?=0.993 R?=0.994
el y=30.45x+6.08 1.44330.007d y=27.15x+2.60  1.7460.029d y=25.44x+7.99 1.65020.034c
‘Hongbaoshi’ R%=0.995 R%=1.000 R?=0.994
THRC y=12.095x+1.51 4.0090.033a y=9.560x+3.60  4.8560.077a y=10.78x-4.11  5.019+0.068a
“Xigua’ R%=0.999 R%=0.996 R?=0.984
Bk Ve y=948.76x+1.63 0.0510.000 y=596.05x+3.27  0.0780.002 y=31.30x-33.21 2.659+0.087
R?=0.997 R?=0.999 R?=0.997
T4 FARE R LI o TR B A ) 5
Table 4 Inhibitory activity on a-glucosidase of extracts from leaves and young fruits of guava
AL A EVEpye R ICso
Part Cultivar Regression equation (o/mL)
It B ‘Zhenzhu’ y=34.109In(x) + 278.596 0.969 8 1.214 40.024f
Leaf K2 Shuimi’ y=28.104In(x) +238.115 09782 1.23840.042¢f
4T 541 ‘Hongbaoshi’ y=23.423In(x) + 195.952 0.966 7 1.971+0.105d
P “Xigua’ y=31.739In(x) + 258.798 0.994 7 1.390 +0.024e
e ‘B ER ‘Zhenzhw’ y=48.122In(x) + 161.502 0.980 2 98.580 +1.842a
Young fruit K8 ‘Shuimi’ y=37.283In(x) + 132.786 09753 108.405 +4.290a
4L 47 ‘Hongbaoshi’ y=29.628In(x) +180.196 0.989 2 12.352+0.134¢
PR “Xigua’ y=31.436In(x) + 148.089 0.9920 44,149 +1.099b
BT+ 8 b% Acarbose y=23.756In(x) + 22.868 0.998 8 3133.472425.765
2.6 MR 2.7 YRS 53T

MFE S BT, FE AR AL R s B A
5% DPPH.. ABTS'. HO-ft /3 24k & &
FIEA M (P<0.01, 0.909 5< r<0.920 0; P<0.01,
0.9219<r=<0.9318), 5 o~ %] b £ B 11 1] 7% P
B 53K IEA 1 (P<0.05, r=0.787 0; P<0.05,
r=0.804 1).

10 st HE 5 ) UPLC-MS/MS 5B 137 & L &
Lo XF 4 ANTEATHE it A RO AL B PR3 28 B 43 13E
1TIE, AT R AL, (A& B ZERGER
6). ‘R AN IKE M R B  E E  E-
3-O-H & HETE > &2 WTF > BAER > MiltE, a=
W 25-3-O- I B > i > &bk >

RS HAOMTAG IR PEIE, HE SRS S A S

Table 5 Correlation between the biological activities and contents of phenols and flavonoids in guava leaves and young fruits

[ES BT
Phenols Flavonoids
P r P r
DPPH: 0.0017 0.909 5 0.0011 0.9219
HO- 0.001 2 0.9200 0.000 8 0.9318
ABTS" 0.0013 09174 0.000 8 0.9305
a-Glucosidase 0.0205 0.7870 0.016 1 0.804 1
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BEAERR <V D B 3R -3-O- 78 & Bl > < 22 Bk
> >HAER. BB G R LRI
BN > WRECH > M B3R -3-O-Hl i B > 42
PR TKEDRIRECH >R > R -3-0-

FEIFEE > G2 LA 2RO >R )L
KR > > G2 HE; P9I HIR O 3K -3-0-
HEIREH > L HE >l >RILRR. TR, B
LA LR BN R R e T e IE S

10: MRM of 3 Channels ES-

100 Kg TIC(Quercetin-3-0-gl u]c%%ldg)
0 L | I I | | {I—— Lo 0o 1y [T IR U BT B Ic
420 9: MRM of 3 Channels ES-
100 A TIC(Hyperoside)
O 1 1 1 1 I 1 1 I 1 ‘ I 1 I 1 I 1 I 1 I 1 t 1 l 1 ‘ L | :?55 6
100 4.29 8: MRM of 2 Channels ES-
JML TIC(Ellagic acid)
0 L 1 L I IR N . "% SO .. N B W PR PO B 5 5?\65
454 7: MRM of 2 Channels ES-

TIC(Ferulic acid)
1.71e7

| | | L | L | L | | L |

6: MRM of 2 Channels ES-
T]C([seferuli]c acid)

36e7
PN T

5: MRM of 2 Channels ES-
TIC(Cafteic acid)
] ] ] 1 | 1 | 1 92556

Hiff9R I Relative intensity (%)
fe]

4: MRM of 2 Channels ES+
TIC(Myricitrin)

- /\ 2397
0 L | | L | | L | | L | I | L | | L | | ! | I | ! | I | ! |

6.88 3: MRM of 2 Channels ES+

100 — TIC(Phlorizin)
F 6.53e4
0 ot AN TP My AR A LAk B A Sl AN A A T Bl e b A
2: MRM of 2 Channels ES+
100 419 TIC(Quercetin)
F J\N 1.398
ol 1 vy W N e L L
1: MRM of 2 Channels ES+
1 OOF ‘:jﬁj TIC(Epicatechin)
ol 1 1 et ) .|J|.|J|.|J|.t1|.t6f047
05 10 15 20 25 30 35 40 45 350 55 60 65 70 75 80 85 90
A i) Time (min)
[&] 1 10 Ao I (2 wg/mL) ) UPLC-MS/MS S T
Fig. 1 Total ion chromatogram of standards (2 xg/mL) by UPLC-MS/MS
6 AR RS I 2820 73 & B (mglkg)
Table 6 Contents (mg/kg) of phenolic constituents extracted from guava leaves and young fruits
e i Leaf 4 Young fruit
Compound ‘B ok UEA P ‘BH K& @EA PN
‘Zhenzhu’ ‘Shuimi’ ‘Hongbaoshi’ ‘Xigua’ ‘Zhenzhu’ ‘Shuimi”  ‘Hongbaoshi’  ‘Xigua’
EIIR 49.88+17.50 42.44+11.40 65.38+0.00 67.00+0.00 17.2646.06 38.04+0.00 44.36+0.39 13.06+1.32
Epicatechin
it 2 2% Quercetin 47.6938.22 55.69 +3.62 126.06 +£31.02 75.63+7.60 16.504+2.84 10.7740.04 - 10.38 +0.03
F R Phlorizin 24.63+0.00 37.50+0.00 49.1945.22 29.88+0.00 100.91+0.00 187.2940.00 67.320.00 -
MM Myricitrin 313.94+10.17  371.0049.90 715.75496.52  47456+469.92  108.63+3.52 25.904+0.04 20.9240.26 53.96+0.34
WNrERZ Caffeic acid 6.75+0.00 6.63+0.00 6.63+0.00 6.81+0.09 2.3140.09 3.03+0.00 3.23#0.09 2.2540.00
SRR IR 29.2540.18 30.00+0.00 29.2540.00 29.1340.18 9.86+0.00 13.0240.00 13.9940.04 9.9440.09
Isoferulic acid
FiZEE: Ferulicacid — 27.25+0.18 28.13+0.18 27.5040.18 27.56 +0.27 9.21+0.00 12.17#0.00 12.9940.00 9.36+0.12
71612 Ellagic acid 368.81421.83  507.19+13.52  355.44427.84  363.38+27.75 - - - -
A S 736.81+17.94  965.69+71.15  705.00+3.71 757.88424.93 33.00+0.67 33.01+0.81 18.54+2.16 68.59+1.10
Hyperoside
Wil 7 25-3-0-%5i%)  1140.31460.37 1573.63+102.35 1029.31+11.58 1211.44465.14 42114523 37.4140.97 17.38+1.47 90.17+47.72
FEFF Quercetin-3-
O-glucoside
- R

—: Not detected.
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Py 24 A 5 i S 7 S8 A A0 o L RS ) B T VR R )
e Mz PERUL, SRR R T Iy — i,
{HILEA Co-Co-Co IR T 455 DRI RE
BF 7 AR R0 SR R 34 S T R R R 2R, (HR
B D N R A e et 3 5 N VA e
HRIG TR B L0 AR B EERE & =R
PUAIE R E S T B . ‘AR M i
R, FLR R RS BT TR i PRE)
N b DX 7 A AR T Hh S A B 73.5~133.4 mglg, P
) 100.5 mg/g: 44 8.6~12.3 mg/g, “F-14 9.9 mg/g,
Mo S R LR AR 10 fF . AT T 44
e AR S A R R B AN SR i, SRR
ANF] S RRTE] . I SR R Ry R R B R A R
B EZ 5. UPLC-MS/MS i 45 £ 4 NEH
AR it o (1 T2 P o 3 ) S R 2 A B 2R -3-
O- M HNEL . &x2efhir. Mgty B, Bk .
TKE A BRI 3 B IR A AR
. RILKEE. WEE-3-0-H R . S2pkir.
Mg Er, VU SRR A E AR R . M %= -
3-O-F & HET . 2t Ml R gh R It
() E By, T ERACER W A R A R S
a5, TR R o AR & BBER . IKE R4
FAYRM BRI, e 10 B+
ME— 1 FMES R SRS TSRy FAR
OR3P R R ) S B B s T 4R

32 MK, HHSESEREBERT]. « HEH

HEMHNEERIXR

AT E T 4 AR SR 52 R
Xt 3 Fh [ HFE(DPPH-. ABTS'. HO:)HIiERR A 11
X o= A RN 1, 25 SRR B 2R 42
HUCP I 35 1 A 5k, 5 i ol I B E D 9 1 2 B
T 40 5 o Chen 2200 130 76 4 A SR B IR 4%
SR BT . Mg RR, FAM
R0 4 FEEEEUY) HE R E BR R BE D S 2E . BRER
SR EWNBEEAEP<0.01), o5 % B B )
VS H R EAH S (P<0.05). B PHRE F A
WP RE 11 Fa A0S My 2 SR & B A A
KMk BATRTHITEFCR I, Ak S aR At i 4
(Myrciaria cauliflora) A~ [ i 24 5 A s By FLEL 35

Wi & 8 SHE A RE 71 2 535 IE A 8, B A ld]
A AR 4 B B R 6 OF A IR SR I B BE
77, AL 0.12 umol AR HAE ST 1 U SOD /EH . 1B
ZWHARYW, MAGESPANEER B EMEXK
S B0 B SRR I o AT RE T RS B
BRI AR R, Ry, A N % S
T A RIS B E A JE RE I RN o8 ) 0 T 61 3
1) B I 5 o

A AT A K R B ) 1 Ty RN B A &
THER E HIIERE ST o AT B B VR B3
Foh . MR A ERILER. MY
F.OMREA. i UnHEER . FRTERER . FERER
BRIEIR . S22 WhEr . Wil 3%-3-O-Fi AT M . BRERAE
FRAL, R AAAE T M R RAEY R A
IS A 1 B R W T 4 R IR R R
48)o 4N, BERMERE ER G, R
%f DPPH~ HO~ ABTS™4 3 5 I 1IE KR AE /)
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