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Optimization of Extraction Process and in Vitro
Antioxidant Activity Analysis of Total Flavonoids
from White—flesh Guava( Psidium guajava L.cv.Pearl)

ZHANG Wan-jun,FENG Bin, XIE Bi-jun,SUN Zhi-da"

(College of Food Science and Technology , Huazhong Agricultural University, Wuhan 430070, China)

Abstract ; The extraction process of total flavonoids from white—flesh guava was optimized and the in vitro antioxidant activity
was studied.The leaves and peel of pearl guava( white meat) were used as raw materials.Based on a single factor experiment, the
total flavonoids extraction quantity was used as an indicator to optimize the extraction process of total flavonoids from leaves and
peel of guava by orthogonal test.On this basis,the total flavonoids in flesh of guava were extracted,and the in vitro antioxidant
effects of total flavonoids in leaves, peel and flesh of guava were compared. The results showed that the optimal extraction
process of total flavonoids from leaves and peel of guava were slightly different.The optimal extraction process of total flavonoids
from guava leaves were as follows: ethanol concentration 50% , extraction temperature 65 °C ,solid-liquid ratio 1:20 (g/mL) ,
extraction time 135 min. The optimum extraction process of total flavonoids from guava peel were as follows: ethanol
concentration 60% , extraction temperature 45 °C , solid — liquid ratio 1: 7 (g/mL) , extraction time 105 min. Under optimal
conditions , the extraction quantities of total flavonoids in guava leaves and peel were(188.66 +0.23)and(48.03 +0.16) mg/g,
respectively.Total flavonoids of guava leaves, peel and flesh showed good antioxidant activity in the experiments of ABTS radical
and hydroxyl radical scavenging experiments,iron reducing force and total antioxidant capacity ,among which total flavonoids of
guava leaves had the strongest antioxidant capacity in vitro.This indicated that white—flesh guava flavonoids were expected to be
a good natural antioxidant.
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£ F LA 5000 r/min 2.0 5 min, KI5 R, 1 —
RERTL A B 2 B W B 25 & 50 mL £ (0 25 i
b
1.2.2 PARZESLL
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Fsvfe 5 ok 60% B Bl 125 (g/mL) |, $2ECES 8] 2Ry
60 min, ZELHEIIE B 40 .50 .60 .70 .80 °C Hf X &
R Rz T R B A R

1.2.2.3 R T B E R BRI REE RE L
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60 °C , ZZELERHHTA] 247 60 90 (120 150 180 min Xf7F
A R P e T A S P B

PE WY JE S 60% , B L A 1:10 (g/mL) ,
FEHREE A 50 C , 2 g Bt [a] 24 60 90,120,150 |
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Table 1  Factors and levels of orthogonal test of
total flavonoids from guava leaves
BES
P A ZEEKEE BAREGRE  CRREL D 4RI
(%) (C) (g/mL) (min)

50 55 1:17 135
2 60 60 1:20 150
70 65 1:23 165

F2 T AW R BT E A L R R KPR
Table 2 Factors and levels of orthogonal test of

total flavonoids from guava peel

SES
KV A LEEKREE B RRBURE  CRRAL D SRR
(%) () (g/mL) (min)
50 45 1:7 75
2 60 50 1:10 90
70 55 1:13 105

1.2.4 RBEEHEENE  RAHAMERES bk e
AR S . W 0.8 mL T A AR | Bz b B 4R
HORTF 10 mL BZERA il A 0.4 mL 5% NaNO,,
B S W IR CE S min, 0 A 0.4 mL 10% [
AL(NO,), ,iR2)EIEJCE. 5 min, J5 A 2 mL 4% 119
NaOH , JR &) & R B 10 min J5 H 70% 2 B3 W AE 25
5 mL, F 510 nm &b KOG (H. 3 LL 0.2~
0.8 mg/mLI¥ & T ARAEB AR AL T 2 il bn v i 2% , 28
PEIIT 78K« y = 0.8126x—0.0037 ( R* = 0.9998 ) , il
PaAndE fh 2T A5 2] 3/ A Mt B2 T R R A
(mg/mL) .

1.2.5 wEEREGEWITE RIELLTAXGTEF A
TR Rz S BN PR E
BRI (me/) = o
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B e AR AR AL (mL) s Mg BRECAYAE 5 BT R () 5 Vo
S D0 5E B FR O A TR (mL) o
1.2.6  FHAR B A PR R B A ST SR A 1
FE AR HL P B IR S A5 RAS A B U0 R B S IR A
FES3 3% T A0 AR L B P S B R R T PRI, 2R
T A1 A8 B ) A B K S5 R ) B RO SO0 A AR 2R
PEAT TAL BEIF XS S B W BEA T P B AR R 0 K
60% 50% .50% 1) £ W I 53 ) % T A o e R

PRl i TR 9% 9 R AT i RE L A9 B0 A [ o B 1 B R 42
G
1.2.6.1 5B ABTS A i EEBE I E S MAMHE

YRS T 1 IFVERB A ™ . ABTS B v 5 i %
FREP AW N A % ABTS ™ - (i P & Ab ) HA 75 bR
ABTS " - (9 4E o 43 B HL 0.2 mL A~ [6] ¥R B 1) 75 4 4%
2 SRATERAE R S 2.4 mL ABTS' - T/EWRIR &
HESG W10 min, £ 734 nm b 5E WG RE . A5 A 4H.
DIEE TSR (T0% 15 ) ARIRRE S, X R 20 LA 281
IKACER ABTS™ - TAEW FELL V. VE NS IR L s 5
¥ AT 2015 ABTS " - 35 bR .
ABTS* - 15 % (%) =(1—%

P A-FE S AH O A, — & H4H R OGAE
A, =X BRI SEE

ABTS" - THYEWR BY 3R B : % 7 mmol/mL ) ABTS
JAR S 2.45 mmol/mL [ i B BR A1 VA TR S IR BLIR &,
HIR RGNV 12 ~ 16 h, i FH A FH 28 18 K 7 B¢
ABTS " - % W& f# . HE 734 nm 40 1 I SE(E 8 0.70 =
0.02,15%] ABTS" - TA/EW -
1.2.6.2 {HEBRFRILA RIS WIE 4 H0, 5
FeSO, RGN , 25774 - OH . /K A BRI i Al 45 &
-OH jJ=A7E510 nm ZbA FRERIR Y 2,3 - 850K
R, MLl ENARR T IMABRGIERRAEEA R
BRI 2R Rl I e WA SRR At 7 N D O F (VN
RWOCAE " o ASSIF LA b JFUCE {2k A R
PR IE R Z I AR LW EE I It S Ve X . 7F
10 mLEZERAE 43I A 2 mL AN [R) 4k B2 1) 35 40 1
m Rz R E AW, SR E A 2 mL 6 mmol/L
FeSO, /&% , #5 2 mL 6 mmol/L ) H,0, 1B&, &5
HIRERE 10 min, ZJEIMA 6 mmol/ L [ 7K AZ R W
2 mL, #EA)HIREE 30 min, T 510 nm &b B SG
{Ho Z5 I LIRS AL S W . X B 2H L) 2%
KA H0,0 Fe AT AKX AR E A W

-OH W% (% ) = (1—A;A‘) x 100

A A - RE S H OGRS Ay - 2 A WOGAE;
A, = XF BRI SGAE .
1.2.6.3  BRibJEAE ST YIIE BT DR BRI AE
B JECR S BR AT AR BT, I R AP = SR B
DAL 7 A 45k i (Fe, [ Fe (CN) g 15) , o) B AE
700 nm 4bA f AW o PR kg AT s DL b S T
BRI TE AL 5 BRI RE T RN, IR L Ve S 2 MR LRk
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B W 5 2.5 mL 89 8% iR 2% v W& ( NaH,PO, 5
Na,HPO, ,0.2 mol/L, pH =6.6) J& &, J: M A 2.5 mL
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18.0 # A #4725 M 4347, Origin 8.0 FRAFLIE
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0.53) mg/g, FHIG ZEEMRBEEARSEIG N, T A FE i M 7
R R P S B TR PR R I T AR, X FTRER T &
Tt v B 5 M) T e ) IS e S At TR 4 P A T A O i
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Fig.1 Effect of ethanol concentration
on the amount of flavonoid extraction
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T A AR I e R R S T R, X AT B T
TR A I A DS AR AR e R L R, R R et
Fh T R Y SRR e P 60 °C ., [R)EELAA AT, 7E
PEBUREE A 50 °C., F5 A0 A8 He B 9 2 G ok 1)
F(46.38 £0.21) mg/g. F A1 I Bz o TR £ B VR B
R EPE 50 °C,

120-
& 1054
g
£ 90 )
1 —a— T AR
= 751 —— T
b
& 45
2 404
35 : v . y .
40 50 60 70 80
HE(C)

P2 A B %o A i TR S22 B P 52 i)

Fig2 Effect of extraction temperature

on the amount of flavonoid extraction
2.1.3  CBRAE XS S ER SR B RS2 i 3 AT,
Bl B IBOCRL U L 8 18 91, 3 A0 AR P v R B A 2 R
BRI, R LE S 1220 (g/mL) B, 9 A7 A A
o Pl P R SR B e K (166.96 £4.40) mg/g, FRAELE
TN HEIBORIAE LY, 7 A7 AR - v S 28 ) At 2 BB BRI
TERHR LU SRy — A~ 45 385 Y8 B e, BRI L i 1 2 42
TE T ) 5T v TORMA LE Ak B, 2 i R H At 4%
JO A L ol A5 4 R R IR, T A A
P e e I e B R R 4 1220 (g/ml) o [RIEE,
MPEHORHR LE S 1210 (g/mL) B, 24148 Bz v s B R
PRPUR IR B IR R (53.46 = 1.11) mg/g, DI A7 47 BZ

LB OB LE V69 1210 (g/mL)
180+

—=— F A
= 140+
g
& 1201
2 1002
=
% p
B 50 /*\\\.
paal
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Fig.3 Effect of the solid-liquid ratio

on the amount of flavonoid extraction
2.1.4  {REEEFIRDGS SO B S IO sz e e 4 TT
F, B BB ] (4 S 4, A AR P e A R TR 7 L
AT, 2R BAY ] £E 150 min B, & 41 14 i
SEEER B R B e R (181,43 £0.75) meg/g, FRIEK
PRELET ], B S B 2 R R X T RS2 i
T2 PR E A TA) ik A2 o 2 TR 24 ) I 4 fie ke R A5
HA A T i 27 R, A R e A A R
BYBE] BE #5150 min, W] 3R, >4 4 BB [E] 25 90 min
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B, 7 A0 A B F o R B B O B 4 K (49.97 =
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Fig.4 Effects of extraction time

on the amount of flavonoid extraction

22 EXTLWER

F A A DR 22 1 45 R, 1 DU R 28 =K P IE A2 3k
By, T MR G4 SR UL 3, i R BT AT 40, Y P
20 T A0 AR I R B R R B S R/ A > C > B
> D, HI 2B E > BRI > SR BGR B > $2BUnt ],
R & B 430 0T 15 735 0 R I R 2 I e P B B T 25 4
% AB,C,D,, Bl 2 BEHe JE Jy 50% , 32 HUIR JE
65 C ,BH LA 1:20 (g/mL) ,$2HLEF ] Ky 135 min,
F UL PR B O T2 R AT R R, A A I I
Bt ok (188.66 +0.23) mg/g, &t & & FiEsE K 9
A LH B 0 7 A0 AR B R R U (p <0.05)

&3 AR S B IE AR A
Table 3 Orthogonal test design and result of

total flavonoids from guava leaves

HpE A 5 C p  SBEEREEUE
(mg/g)
1 1 1 1 1 168.77
2 2 1 2 2 161.38
3 3 1 3 3 173.2
4 3 2 2 1 131.36
5 1 2 3 2 185.5
6 2 2 1 3 144.4
7 2 3 3 1 139.97
8 3 3 1 2 158.18
9 1 3 2 3 160.89
k, 17172 157.12  146.7  167.78
k, 14859 15121 168.36  153.75
k, 15424 16622 159.49 153.02

R 23.14 15.01 21.66 14.76

T AR B S B ) PSR DL 4 PO PR Z ) 3
AR B S B ER SR IBCR 2 i K/ A >B > C > Do H
RAE T ZHAHN A,B,C D, , Bl Z B2 5 2 60% , $HX
MRy 45 C OBty 127 (g/mL) , $2 B [a]
105 min, FZMLL_EBE E O T2 2R #2034 A
B S EE R 2 B O (48.03 = 0.16) me/g, .35 7 T 1E
LA 9 A G YA A R B B R R (p <
0.05) o A1 HA W K 75 A0 AR B S B ) B T 22341
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Table 4  Orthogonal test design and result of

total flavonoids from guava peel

HBE A B C p  SBEERSEEUE
(mg/g)

1 1 1 1 1 42.68
2 2 1 2 2 42.34
3 3 1 3 3 43.36
4 3 2 1 1 39.94
5 1 2 3 2 36.53
6 2 2 2 3 46.78
7 2 3 3 1 41.82
8 3 3 1 2 39.43
9 1 3 2 3 35.84
k, 38.35 42.79 42.96 41.48

k, 43.65 41.08 39.37 39.43

k, 4091 39.03 40.6 42

R 53 3.76 3.59 2.56

RFEAWRASFAORMBREEERRNESE, B
A K ] I B T AL B0 358 A5 SR AR AR T 0 R P SR B TR Sy
FHIE o BT ATE SR B A AR R PR B T B R A 2 3 A
T4 Rz S P B e A T 25 45 Hoh FJB ORI AE
PR T B ER R HCR 10.65 mg/ g, L FF A1
I Ko Bz 1) 2 T 2 T i, PRI Ihb A S 7 AR SR TR B I
ISR T2 AVESR . T A 3 A A8 2 B TR 1) B A T
ZHAMFHEATIRE, B RN — ST Fma et K.
SRR AR MU EIREE FT .
23 HFABWY.E.FRAPILIEMOEIMIELEE
G
2.3.1 X ABTS™ -0V BRIEA  Fatmrt Kk RRA
BT ABTS " - IEBRAVEFI AN IS BT 7R o Bl & A 5 vk
BERIEIN, X ABTS® - 5 R 3R UL B 2 T &y, TEAE b ik
BE2N 0.05 mg/mL B, 3/ 4 M 0t B2 SR A R X
ABTS" - 5 4 % 43 Il 155 1584.30% +0.12% .60.87% =+
0.26% .50.70% +0.12% ., FH[EHFE T (0.02~0.05)
mg/mL FEE, = FRERERAR Xt ABTS ™ - V5 R EE 11k
T AR R > P A R R > oA AR SR R B,
FHAEAE WM 2257 (p <0.05) o HEHMEXTHR V, 461,
T AR EEERXT ABTS ™ - (i BR B R FH & T Vo (p <
0.05) ,1M V. X 5 FRF /AN EZ AR EIN, —Fp
WEAH B 5 ABTS ™ - i bR o 22 B0 R 4 1% 551 5 250 g
2.3.2 XF-OH TS BRIER Aot i R A
Xt -OH [)yEBRVEFHINE6 iR, #£0.2~1.6 mg/mLyE
FEIPN , - O Y75 53 25 it 3% 0 AR Il e T g J2E 179 345 o 144
Jmn, A M BE S 1.6 mg/mL 1, X - OH 3§ R 2 2k
(76.55 £0.05) mg/mL, Bk 4L & i BRRAT
PRI AC . 2T A B R TR R M B A W T
B, - OH 174 3 15 Rt Bl =2 388 7 o HLFH P X 1R v X
-OHMY W BRAE 71 i 25 & T 3/ A At L B2 2R A 25 T
(p <0.05) DU aIVEBR -OH REJTHEIT N V. > FH A
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Fig.5 The scavenging effect of flavonoids concentration

from leaves,peel and flesh of guava on ABTS free radicals
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Fig.6 The scavenging effect of flavonoids concentration

from leaves,peel and flesh of guava on hydroxyl free radicals
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233 BRBIEIIorAT B rm et B R TR R TR Y Bk
I 7 Fros o AR IR N RE 5256, e
(B ARG T i BE R R RE 1 3
i, = b B R A S 7 3 R =, O S B Tk A R R R
MR o AR S HE 9 0.06 mg/mL i, 7 A1 1 1
Be RPABTER L Ve BESTYIOE(E Y 1.33 £0.01
0.86 £0.02 ,0.79 £0.03 .1.69 £0.03 , =Fjw fi AL i A&
Ve B I5 5 HERF S Ve > F ok sl > 75 404
BB > A0 A A P B, I ELAE & (8] 3 J5 T 5i 55
BARFEZESR (p <0.05)

1.8 1
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Fig.7 Effect of flavonoids concentration from leaves,

peel and flesh of guava on iron reducing force
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M BT EIRRE S an R 8 TR . RSP AAILEE T
Sy b, WOGAE B PR SRR Y SRR
B R PR B IR Bt v R B 3 BT SR AR RE T Uiz Wk i
PEASAH [RIASE it v B A T B I G AEL, AT 60— o 25 1)
F BT SR RE J7 50 55 WU A 7 0 AR I B B > 3 40 1
B U > A AR R A BB, L = R e A v R
SPUAALRE JI A 7E R A YR OG22 o FEARE
HSZENL 2 0.02~0.05 mg/mL B, #4144 - | Bz 2 1
B PTEALRE T T Ve, 300 2R P BB 4
AETIWEAR T Voo HREM YA 0.06 mg/mL B,V
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Fig.8 Effect of flavonoids concentration from leaves,
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peel and flesh of guava on total antioxidant capacity
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