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Abstract: [ Objective ] The low—value utilization of passion fruit by—products causes environmental
pollution and waste of resources. It is crucial to clarify the accumulation of nutrients in purple (TN type) and
yellow (QM type) passion fruit juice, peel, and seed in order to achieve green recycling of passion fruit by—
product resources. [ Method | The semi—inhibitory concentration of DPPHe* and ABTS"s , Fe* reduction ability,
total phenolics, total flavonoids and mineral element contents in different tissues of passion fruit were
determined, and the antioxidant capacity, active substances and mineral element contents in different tissues of
passion fruit were analyzed by cluster analysis and correlation analysis. [ Result ]It was found that in different
tissues of passion fruit, the DPPHe , ABTS"* scavenging ability, Fe’* reducing ability, total phenolic and total
flavonoid contents of fruit seeds were higher than those of juice and peel, the DPPH¢ scavenging ability of TN
passion fruit seeds was about 37.87 times and 29.06 times of that in juice and peel, respectively.In general, the
contents of total phenols and total flavonoids in TN passion fruit were higher than those in QM passion fruit.The
contents of mineral elements K, Ca, B, Mn and Fe were the highest in fruit peel and the lowest in fruit seed.The
content of K element in fruit peel was 10.16 times of that in fruit seed.The contents of Mg, P, Zn and Cu were
the highest in fruit seeds, the content of Zn in fruit seeds was 49.06 mg/kg, which was 3.11 and 3.71 times of
that in fruit juice and peel.The content of Cu in fruit seeds was 6.88 and 5.59 times of that in fruit juice and
peel.Mg, P, Zn and Cu were the highest in fruit seeds.There was a significant positive correlation between Mg
and P, Ca, K and Ca, and a significant negative correlation between K and P (P<0.01).The absorption and
metabolism of trace elements B and Mn, Fe, Cu and Zn, Mo were promoted by each other.Major elements K and
Ca mainly promoted the absorption and metabolism of B, Mn and Fe, and Mg and P mainly promoted the
absorption and metabolism of Cu,Zn and Mo.A large number of elements Mg, P and passion fruit total phenol,
total flavonoids content, Fe** reduction ability and DPPH* clearance rate, trace elements Cu, Zn, Mo and
passion fruit antioxidant capacity have a significant synergistic effect, while K, B has a certain antagonistic
effect on passion fruit total phenol, total flavonoids accumulation. [ Conclusion | Passion fruit seed has the
strongest antioxidant capacity, the highest content of active substances and trace elements, and the content of
macroelements in peel is high. The mineral elements Mg, P, Cu, Zn and Mn are synergistic with active
substances and antioxidant capacity.The by—products of passion fruit seed and peel can be used as important
raw materials for extracting active substances.
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Tab.1 Information table of passion fruit harves

AR /mm AR C

v el SR CLR Hi'
Variety Habitat Harvest time  Longitude & latitude Annual Annual average Number
precipitation temperature

EE s LV N T -1 B /N 2022.10.15  (24.94°N,115.64°E) 1650 18.9 TN-1
Tainong PP FA KA TR K AT 20221013 (22.06°N,108.74°F) 1 600 222 TN-2
Nod TR AR =T B DX PR A 2022.10.11  (18.29°N,109.58°E) 1263 25.4 TN-3
SHNE TR AR M TR B A S 2022.10.13  (25.43°N,105.80°E) 1298 20.0 TN-4

i AR T T T A 2022.10.14  (25.34°N,117.43°E) 1544 20.6 TN-5

mEE Il By 2022.10.10  (23.51°N,104.05°E) 850 18.5 TN-6

REILS PG N 7 712 H 3 /M 2022.10.15  (24.94°N,115.64°E) 1650 18.9 OM-1
Qinmi JUPRH AR X PR T PR X AR5 2022.10.13  (21.76°N,108.25°E) 2823 21.9 QM-2
No TR A Bh 2B 2022.10.11  (19.04°N,109.70°E) 2444 22.5 QM-3
A PR AR T L S 2022.10.15  (26.19°N,108.62°E) 1240 16.0 QM-4

H AR e T P T A 2022.10.14  (25.25°N,117.33°E) 1 490 20.0 QM-5

R R T B DX Th A 2022.10.11  (25.04°N,102.75°E) 1011 17.0 QM-6

1.2 #E4biE

PR A B RIE R (pulp) BB (peel) K (seed )3 NEBALZNBS , S Bz FUFAFST IR IR AT, 7028 )5
A7 F-80 “CukAl , Frill
1.3 WMEmMBES5AZ®
1.3.1 #AAENZ  DPPHe ABTS iF IR K Fe™ i JF HE /7 (FRAP) AR FE By AFRIHE 09 05 i pEA T, -
A RCTI

TR OB FRER 1 g A7 T -80 “CHY E & AR 4 2B FE T 50 mL 2508, i AR F 7344
70% L FEFE 10 mL, # A HEEUZEE 4 030 °CL.500 W30 min, 555 7 800 r/min, i T 250 10 min, L
W BN AR AR SR UK o 5 bR HE BRI A FR 20 B 70% 1 2. T 8 AN 5] e B A 4, FH T %€ DPPH e |
ABTS' [ BR %

DPPH « & BRI E : 100 wLEERIA 96 FLARH, FHIA 100 wL JE/K S BE, id R A,, 100 L JE7K LB
100 pL DPPHIXFIIE A A,, 100 pLAEW NN 100 wL DPPHARXFIHC N AL, ARG 15 s, PR E T B
EE 30 min, BEARCIIE 517 nm L% ODAE, LAZEAE R CAEMBHPEXT . DPPH « (3ERRFIT AT
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DPPH &[5 = [

ABTS" 75 [ 280 22 : 45 B 0.2 mL ABTS fi# 459k (7.4 mmol/L)+K.,S,0,fi% £ i (2.6 mmol/L) & T4,
IRES), BT EIR BRI 12 h, 4 BT HICK R RE,# 0D,,,=0.7+0.02, 75 ABTS TAE# . HL50 pL I
R[] e B B RE T 96 FLAR Y, A 100 pl ABTS TAEW 4T 15 s, 8 6 min, 15 734 nm AL OD
8,128 A; ToK B FE, AT 734 nm [ ODAE, iC 0 B LAZEAEZR CAE M IHPEXT IR, ABTS <35 BR %
AN .

ABTS {3 =

4 DPPHe ABTS 35 BR 2, H1 SPSS 25.0 70 M1k 1115 DPPH e . ABTS" [ - I 2 ¥ & (half maxima-

linhibitory concentration,ICy,)

R IR R RE 1 (FRAP) I ZE < CH,COONa %5 ¥ (300 mmol/L, pH3.6) \TPTZ (10 mmol/L) X FeCl, %
(20 mmol/L) 4% 10: 1: 1IRA YIS G 15 FRAP TAEW, 37 ‘CARE & H o BURFEFZBOR 50 wL i A 96 FLAR
oL FIA 120 WL BEAC A FRAP TAEW AT 80 L (17K IRAS 4T, Wi AL #5515 min, 76 593 nm A0 &
ODMH. VUdEA: R CHAERREI S 15815 J5 #E R :y=0.030 7x+0.117 7(R?=0.998 9) . F I EIEAL AR
YE IR AR 5 FRAP I E (..

132 Zmale AR BORH & ARECL ¢ @ F R AR LUEERE, A 6 mL 70% (RFL0 50 1 2
B, WA BEVR A 1 min, 76350 W, 25 CA/F T A $2HX 30 min, 10 000 r 5.0 5 min, BRI WA

& H Folin—Ciocalte ¥ % , B 10 pLIAAEEBOR T 2 mL EPE LA 690 WL 25 25Ok ke,
A 100 wLABARENR ], #6457, 55 6 min, FEINA 10.6% Y Na,CO, 7&K 400 pL, $E5],45 ‘C/KIHE S 15 min
J&i B 200 L 52T 96 FLAR , AR A2 760 nm AL SRR G . A& FRR bR E S VERR I M 28, 15
AE TN y=0.005 5x+0.057 3(R?=0.998 4) , ML br v i 2R S0 AG % 1 F R Mk B 28 s A iy 25 1o
133 Bgmme 2 MOSCHRI211089 J7 200 58 J B AE 8 2, B 1.3.2 v i sl A 32 U 100 w7 10 mL
A, A 200 L 5% 4 NaNO, &, $5 2154 B 6 min, FHATA 200 L 10% B9 AL(NO, ), 7 , #55)
6 min, 5 A 400 wL ¥ BE A 1 mol/L i NaOH, IIZK E 45 2 5 mL, F& 5] # # 15 min, B 200 wL 52 i 7E
415 nm AR EWSEAR, DL T e S VEAR T 42, 15305 7 F2 R 1 y=0.0414+0.048 5(R*=0.996 2) .

134 #linzne KEERRIT R AR R TR EEE, B, FR0.2 g bR b R T A
Wb, BB BR Ak R S A SR TE AR R A, 500 CE b AL 5~6 h, R B = TR, AR B
HHRZZ A 10 mL 5% ) HNO, W, 5 B 4L 0.5 h, FREE AL G BORE S JE A 10 mL B9 B A 15 2 B0,
FEVRRR BE 10 F5 H F i oo R e , # B8 1005 1 T RE TR ME . HERHE A 5 8 IR B (1CP-
MS, Agilent 7900, USA) I 5€ P K .Ca .Mg.B .Mn.Fe .Cu.Zn Mo JCE i &5 & .

1.4 HiELIE

BEAFRRIEAT 3 UCEATINAE |, Excel 2019 478045 5 2, SR F SPSS 25.0 81 &2 A 22 4 Bl i 7 25 55
ST (P<0.05) , Origin 2021 FEFT 3R 2 il FIAR R 23T

2 HERSHM

21 BHERSHLAMSNEENE

AAERIIT R R QB P E AT RS R WL 20 PR A B SRR R ZH 216 DPPH « (1375 bR
R KE MR A FFE SRR TR, S SR B X DPPH « (5 BRBE J1 o0 TN 281 T QM 28, TN 28 i 77 21
TR R DPPH « PR BE 1143 9120 0 St R B2 10 37.87 4% .29.06 45 , QM 25 19 75 5 HL k% DPPH » (19775 4 fiE
SRR R 6.3245% 37918 . AR AU BR DPPH « S5 14 TN 28 5 & 4 40 il & TN-3 \TN-1.,

TN K B PR B TR AT bR ABTS  BUHE 1 22 FE R KH Y FE SR 9158 5 QM 28 5 7 35 bRk ABTS AU fiE
J3 R BN ] S fz SRR, i R ABTS  « AE 7 e i i TN 2B 1 QM 25 1 7 3 50 12 20 i) 2
TN-5.QM-2,

1_A3_A1
A

2

}XIOO% (1)

B;,A x 100% (2)
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PR E A2 Fe™ I SRR ) 1 KRB IMEUCH SR SRR R0t i 58 &R A 41210 DPPH « 35 BR g )
A AR ZE S, U F SRR RIS, Sk P A RE ) S, HUOR R o A [E= ke & rh, Fe™ i Ji
AE 77 5 1Y TN ZEF1 QM 28 5 J 8 73 51l /& TN-3 .QM -6,
F2 BERRT.RE.BEHRELEMHLR

Tab.2 Differences in antioxidant activity of passion fruit juice,peel and seed
DPPH « 2 ERE/(mg-mL™) ABTS « 2R BE/(mg - mL™)
i DPPH* Semi-inhibitory ABTS"*Semi-inhibitory

Fe' i JHHE 71/(wmol - L")

. . . Fe’' reduction ability
Specimen concentration concentration

91 Pulp W Peel  HAfSeed HIT Pulp R Peel B¥F-Seed I Pulp 7 Peel  HAf Seed
TN-1 48.80+1.14" 7.60+0.30" 1.01+0.03 0.75+0.12" 0.26+0.02" 0.26+0.03*' 3.17+0.08' 39.36+0.36" 44.60+0.42"
TN-2  76.63+3.12° 15.73+0.45" 1.95+0.12% 1.73+0.12" 0.20+0.01° 0.33+0.02' 4.61+0.12" 35.59+0.67° 45.26+0.67"
TN-3 73.67+2.83" 4.46+0.23 1.98+0.09% 1.65+0.09" 0.21+0.02° 0.27+0.01™ 10.81+0.13° 42.04+1.32" 45.87+0.78"
TN-4 65.67+2.30" 9.14+0.32¢ 1.58+0.07" 1.58+0.19" 0.37+0.03" 0.31+0.02" 5.14+0.12" 36.87+1.27° 45.25+1.21"
TN-5 52.23+2.32° 5.96+0.22' 1.98+0.09% 1.88+0.11" 0.13+0.01" 0.25+0.02°* 7.59+0.14* 31.95+1.73" 40.88+1.23°
TN-6 53.40+2.81° 4.47+0.21' 1.26+0.05' 1.43+0.14° 0.26+0.02" 0.21+0.01°" 11.44+0.23" 40.13+0.96" 43.14+1.43"
QM-1 45.10£1.70° 16.03+0.81" 7.30+0.26" 0.34+0.16° 0.13+0.03" 0.17+0.02% 4.22+0.16' 15.52+0.76* 41.63+0.78"
QM-2 24.80+0.46* 20.73+1.21° 8.34+0.29" 0.37+0.03° 0.05+0.00" 0.15+0.01*" 14.88+0.26" 19.91+0.78" 41.21+0.67°
QM-3  41.70+0.40" 22.47+0.76° 3.49+0.31' 0.28+0.02° 0.07+0.007 0.12+0.01" 12.32+0.28° 15.63+0.92¢ 43.13+0.45"
OM-4  43.23+0.47" 21.87+0.42" 4.80+0.21° 0.22+0.01° 0.06+0.00" 0.23+0.02" 9.86+0.16' 25.63+0.37° 41.37+0.56°
QM-5 40.90+0.87" 23.40+0.53" 4.10+0.17° 0.18+0.03° 0.06+0.00" 0.16+0.02" 9.71+0.27" 16.80+0.67¢ 40.89+0.67°
QM-6 24.03+1.00* 30.37+0.15" 6.73+0.31° 0.26+0.02° 0.08+0.01° 0.17'+0.01* 14.24+0.31" 24.87+0.87° 43.68+0.78"
[R5 BE A ] 3 22 5 A8 135 (P>0.05) AN JH) Fe7m 26 57 8835 (P<0.05) .
The same lowercase letter in the same column indicated no significant difference (P>0.05) , different lowercase indicated no
significant difference(P>0.05).
22 BEERBAHALAFEYRNE
HAERAFHLUE Y BS503R 3, A RS U & i i R B/MKUC Fokr R FER T,
X5 RS AL DPPH RTHERAE J) \Fe’ I J5URE 1A AH W] A 25 51 , SRR B0 & it fie s 19 TN 2R 1 QM
FH ARSI BIIE TN-3  TN=6 QM4 N[5 (4 1 7 2R 7] — L LR 35 d A7 T 22 57, TN S 1 A SRR H
R B A 5 L QM 230 4.3248 L 1.64 4%, T QM 2 71 A R AR T B &5 i LU TN 2 1.36 4%
*3 BERET.RE.ENIUHYRESEER

Tab.3 Difference of active substance content in passion fruit juice,peel and seed

e B/ (mg-g™") Total phenols BHE/(mg-¢™) Total flavonoids
Specimen 9t Pulp R Peel Sk Seed 9t Pulp 7 Peel M Seed
TN-1 0.23+0.02" 1.54+0.07" 12.01+0.13" 0.56+0.03"" 0.72+0.02° 5.00+0.52"
TN-2 0.07+0.00° 1.08+0.02 3.61+0.28" 0.60+0.03"" 0.74+0.01° 4.85+0.37¢
TN-3 0.31+0.02" 1.66+0.12" 5.78+0.25° 0.53+0.07" 1.18+0.01" 6.12+0.32"
TN-4 0.37+0.03" 1.20+0.13" 5.00+0.26° 0.58+0.06"" 0.87+0.02" 6.26+0.27"
TN-5 0.28+0.02" 1.21+0.21" 5.01+0.17° 0.61+0.03" 0.60+0.03° 5.05+0.37"
TN-6 0.42+0.04" 1.66+0.12" 14.41+0.98° 0.50+0.03 0.97+0.04" 6.14+0.28"
QM-1 0.38+0.03" 0.75+0.23¢ 1.12+0.09' 0.56+0.02"" 0.27+0.02° 6.56+0.26"
QM-2 0.28+0.02 0.71+0.14° 1.53+0.12 0.35+0.03" 0.30+£0.01° 7.26+0.76"
QM-3 0.43+0.03" 0.57+0.23° 2.29+0.15° 0.67+0.06™ 0.25+0.02° 6.48+0.76"
QM-4 0.31+0.03" 1.45+0.27* 2.33+0.15° 0.54+0.05"" 0.44+0.02" 6.55+0.35"
QM-5 0.44+0.02" 0.83+0.17" 1.71£0.16 0.86+0.06" 0.27+0.02° 6.20+0.76"
QM-6 0.44+0.04" 0.79+0.16° 1.62+0.17 0.77+0.04" 0.36+0.03" 6.59+0.76"

)91 - REAR R 3R 22 5 A 3% (P>0.05) , AR 7R 22 57 1 3% (P<0.05)
The same lowercase letter in the same column indicated no significant difference (P>0.05) , different lowercase indicated no
significant difference(P>0.05).
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ANTRIZHER R A SRR G o T 15 e 44 e ey, RO LB 5 6 0 ) R R IR B9 103141 .10.48
1 RRF S B SR R B Y 14.2445 4.20 4% 0 SROFF BB IR &  fi s 1Y TN ZE R0 QM 261 75 2153
J& TN-6 F1QM-2,
23 BERSHLAT RTEMNE
TNZEF QM ZE A& RIS R BT R SRR 4~R 6 . Rt SRE Rk Bioc
o914 0.08~143.03,0.09~455.35,0.16~74.19 mg/kg., 4R REITCEAE @ HFRAFHL DS RHA R
RS K CaTURTER B P & i fie m , Mg P OCR AR h & i ey o HorP 2R v Kooz iy & 143 31l 2
Rt AR Koo & 81 3.24 485 110.16 %
=4 BERRATVRTEZZRSW
Tab.4 Difference analysis of mineral elements in passion fruit juice
gz WL E &/ (mg-kg™) Mineral element content
Specimen Mg P K Ca B Mn Fe Cu Zn Mo
TN-1  9.52+0.06" 9.60+0.76" 143.03+1.76" 15.65+0.23"" 11.10+0.79" 5.03+0.78™ 46.50+0.32" 6.19+0.39" 15.18+0.08" 0.15+0.03"
TN-2  8.88+0.76" 14.50+0.95" 102.07+2.75" 15.58+0.53"" 9.01+0.37" 5.46+0.79™ 36.81+0.79" 8.32+0.17" 31.54+0.07 0.21x0.01"
TN-3  8.16+0.32" 8.53+0.79" 96.75+0.96" 16.09+0.38"  7.04+0.27“" 4.34+0.34™ 33.50+1.21" 4.34+0.23" 11.64+0.09" 0.21+0.00°
TN-4  8.00+0.46" 10.78+0.94° 86.90+1.76™ 14.90+0.32"" 7.67+0.19"" 3.80+0.27° 41.42+1.32° 6.25+0.31" 19.80+0.06" 0.14+0.00"
TN-5  6.49+0.73" 9.44+0.78° 84.60+1.73"" 9.87+0.12 3.23+0.08' 5.79+0.93" 32.76+1.67" 2.58+0.21° 15.82+0.04"" 0.09+0.00"
TN-6  8.36=0.51" 10.60+0.93 106.63+2.01"" 16.19+0.76"  8.64+0.74" 4.80+0.36™ 30.94+0.97" 4.46+0.27" 12.43+0.09" 0.14+0.01"
QM-1  7.18+0.32" 11.07£0.57° 110.56+2.03" 10.23+0.76"  6.05+0.94" 6.41+0.29" 33.76+1.89" 3.77+0.15" 17.53+0.76" 0.18+0.01"
QM-2  8.26+0.28" 10.04+0.98° 91.41+0.79"' 17.46+0.36"  2.58+0.32" 3.87+0.38" 33.29+0.96" 4.10+0.28" 13.69+0.74"" 0.08+0.00"
QM-3  8.27+0.79" 10.09+0.27° 82.13+1.87"" 8.77+0.55"  5.45+0.32° 4.53+0.71" 27.48+0.37" 2.01£0.06° 9.79+0.37° 0.08+0.00"
QM-4  6.59+0.73" 7.7320.73° 61.45+0.97" 8.70+0.37'  2.55+0.19" 4.62+0.28" 31.6620.79" 1.89+0.12° 10.20£0.37° 0.10+0.00"
QM-5  8.99+0.93" 12.33+0.32° 71.03+0.99" 15.01+0.73"" 2.25+0.36" 5.18+0.73" 48.56+0.87" 4.72+0.09" 19.89+0.39" 0.18+0.01"
QM-6  12.61+0.98" 13.30+0.73" 140.88+2.37" 24.99+0.14"  5.54+0.38" 4.22+0.23" 41.8120.39" 4.51x0.03" 11.60+0.28" 0.11+0.00"
R4 - BEA ] 267 22 5 A8 1. 35 (P>0.05) AN A 7R 2 57 1.5 (P<0.05) .

The same lowercase letter in the same column indicated no significant difference (P>0.05) , different lowercase indicated no

significant difference(P>0.05).

K5 BHERREURTRERSN

Tab.5 Difference analysis of mineral elements in passion fruit peel

B b " BiCE & /(mg-kg™) Mineral element content
Specimen Mg P K Ca B Mn Fe Cu Zn Mo

TN-1  12.75+0.87" 9.27+0.27° 321.82+2.89" 53.10+2.16" 15.61+0.75" 33.31+0.38" 76.63+0.56" 7.25+0.26" 13.09+0.17"" 0.09+0.00"
TN-2  11.12+0.76" 17.12+0.75" 313.52+2.92" 43.61+2.17" 15.71+0.53™ 41.37+0.96"" 54.45+0.37"" 6.35+0.24" 16.57+0.75" 0.16+0.01"
TN-3  14.92+0.97" 6.98+0.37" 260.8+3.02" 73.43+2.57" 15.29+0.32" 22.81+0.76' 60.45+0.21° 5.77+0.17" 9.46+0.34" 0.16+0.02"
TN-4  18.53+0.32" 14.04+0.67" 256.56+3.13" 66.28+2.16™ 19.26+0.76" 12.81+0.56* 99.95+0.31* 4.40+0.17" 15.100.56"*" 0.36+0.03"
TN-5  8.71b+0.75" 14.13£0.32" 371.03+2.76" 36.53+2.17" 12.99+0.73° 42.38+0.37" 93.21+0.52" 8.41+0.28' 20.56+0.37" 0.24+0.02"
TN-6  10.76+0.31" 15.04+0.94" 255.99+2.67" 44.71+2.53"" 15.27+0.34™ 31.39+0.67" 85.54+0.47" 3.86+0.25" 10.46+0.67" 0.13+0.01"
QM-1  18.99+0.79" 15.45+0.38" 455.35+3.41" 83.41+2.17" 18.09+0.79" 49.44+0.78" 45.35+0.12" 4.47+0.26" 18.04+0.32" 0.26+0.02"
OM-2  14.15£0.28" 6.58+0.93" 313.52+4.12" 56.09+2.18"" 18.21+0.98" 34.28+0.89"" 42.87+0.26"" 4.50+0.14" 10.61+0.31" 0.110.01"
OM-3  13.99+0.37" 9.16+0.38° 310.65+3.16™ 72.93+3.61" 14.18+0.43" 28.79+0.37" 45.54+0.35"' 2.18+0.26" 7.21+0.72° 0.110.01"
OM-4  12.26+0.28" 4.94+0.23" 181.59+2.76" 51.95+1.23"" 8.43+0.32" 25.82+0.89" 38.84+0.27" 6.44+0.27" 9.09+0.17" 0.14+0.01"
QM-5  13.58+0.27" 8.58+0.23° 394.50+2.45" 53.64+1.63"" 17.04+0.78"™ 67.32+0.73* 38.05+0.13" 4.29+0.27" 16.95+0.92" 0.18+0.02"
OM-6  14.95+0.72" 12.69+0.38" 309.09+2.71" 82.08+1.76" 15.08+0.75" 13.95+0.92¢ 58.88+0.27° 7.52+0.18" 11.70+0.32"" 0.16+0.02"

[R5 TR ] 2218 22 SR .35 (P>0.05) , ARl 678 24 53 1 3% (P<0.05) o
The same lowercase letter in the same column indicated no significant difference (P>0.05) , different lowercase indicated no
significant difference(P>0.05).

6 PR T L EEAS AL TS R WA ES , Zn .Ca Mo T EER P SR, Kb Zn ot
TETRHFF P )5 50 49.06 mg/kg, R HUR B Zn TR S HAY 31165 3. 71465, AL Cu e B R Fi 2R
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B 6.88 4% .5.59 % 0 B Mn Fe 7E4L Bz P i) S b dwe i, For R B2 BOC R S 2R R R 19 2.60 175 |
4.584% , R B2 (4 Mn JLE 5 i 22 R HUER AT 6.95 1 . 2.66 1
W BIC R AEAN R P X AR b i & AT i 25 5 0 Q1K Ca Mg JLERAE QM—1 1 7 SRR e rh i it e
15, B Fe TR AE TN-4 S B2 & i die i, TN=5 2RAF 19 Cu Zn TTR & s o
x6 BERRNTBRRTRERHSW
Tab.6 Difference analysis of mineral elements in passion fruit seed
R W IRICE 2/ (mg-kg") Mineral element content
Specimen Mg P K Ca B Mn Fe Cu Zn Mo

TN-1  16.00£0.32* 32.61+0.78" 30.06+0.17" 18.39+0.79* 2.21+0.72* 13.37+0.21"" 35.64+0.32* 7.12+0.21° 39.30+0.32" 0.28+0.02°
TN-2  15.62+0.31" 27.85+0.92" 26.30+0.79" 24.36+0.32" 3.52+0.23" 15.07+0.72" 42.52+0.71" 30.56+0.41°" 74.19+0.38" 0.34+0.01"
TN-3  13.95+0.28" 26.99+0.79" 24.74+0.12" 25.10£0.71* 2.39+0.76" 12.16+0.33"" 33.31=0.72" 25.37+0.28" 36.95+0.27° 0.39+0.02"
TN-4  16.05+0.17° 29.24+0.47" 33.60+0.26™ 25.74+0.27* 3.32+0.21" 12.31+0.20"" 43.92+0.81" 28.44+0.21"" 52.47+0.37" 0.51+0.03"
TN-5  14.78+0.68" 26.93+0.78" 22.99+0.27° 21.37+0.18* 2.93+0.73" 15.78+0.20" 43.63+0.21° 20.82+0.31" 52.62+0.27" 0.40+0.02"
TN-6  15.67+0.79" 30.46+0.39" 25.93+0.36" 22.59+0.53" 1.87+0.73" 14.58+0.31" 41.08+0.41" 26.52+0.93" 40.91+0.14"" 0.18+0.02°
OM-1  14.82+0.28' 26.94+0.28" 29.65+0.26™ 22.13+0.27" 4.41+0.26" 11.53+0.83" 41.60+0.18" 25.02+0.32*" 52.61+0.18" 0.58+0.05"
QM-2  15.74+0.28" 27.77+0.39" 32.78+0.26™ 22.85+0.37* 3.46+0.23* 10.39+0.32° 34.88+0.19" 30.25+0.38" 46.53+0.23"* 0.16+0.01°
OM-3  16.11+0.38" 29.56+0.71" 31.73+0.37" 19.80+0.52" 6.69+0.18" 10.37+0.12° 40.21+0.13" 23.24+0.27" 41.94+0.19"" 0.24+0.02°
QM-4  18.53+0.79" 31.87+0.37" 36.96+0.26" 27.87+0.33" 2.75+0.19" 10.67+0.29° 35.34+0.17" 47.44+0.17" 44.68+0.21"" 0.24+0.02°
OM-5  17.90+0.27' 28.92+0.29" 40.87+0.36" 24.69+0.42" 3.21+0.21" 14.19+0.17™ 46.31+0.15" 39.51+0.26" 55.62+0.41" 0.29+0.04"
QM-6  16.68+0.36" 28.78+0.18" 32.76'+0.13" 22.59+0.57" 3.63+0.21" 11.61+0.72" 40.45+0.26" 61.62+0.27° 50.93+0.24"" 0.36+0.03™

[ 51 = B A ] 3R 7R 22 58 W35 (P>0.05) , ANJRIFRIR 26 57 1 35 (P<0.05) o

The same lowercase letter in the same column indicated no significant difference (P>0.05) , different lowercase indicated no

significant difference(P>0.05).

231 BAERRFRARY RAFREIN T WM FTICER H L, U R B 22 7 07 AL X
A RA R TZHIRE , RLEER W 0B RA R AL 83 AR, R R R o —
AR, Fe Zn KIUER &AL, B A Mo Ju 3 & BB 1 A RRTT R ROy — A R2K KL R & &
i, Mo Cu G R S BN, B KIS T, P 3R 4 240, QM—-6seed Fll QM—4seed KN
1, Cu ZnJUR G iR, AR HAR 10 R WA 2, Fe Zn & i 80 . QM=Spulp B 20 3,
Fe Zn & 550, P K & HUCZ s B QM=5pulp b, 1 A SRR B R HAR 23 e BN 24 4 KU R & 1+
Y5 , Mo JU R & R IR (18 1) o JREEIMHT 4 RS0 3 4~3% 6 1Y 73 BTl SRAHIE
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Fig.1 ~ Cluster heat map analysis of mineral elements in different tissues of passion fruit
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232 BERRRAMLLT RAFAEESH  EHERRIT P FOCRA N 2 iR, Rt g
TG [B] A AH OC R BRI A 0.34~0.87 , HoH K il Ca Mg [ 4775 i 35 IEAH G (P<0.05) , Ca 5 Mg S M i 35 1F
A (P<0.01) 5 SRR T 2 1] B 4H 56 R U IR -0.45~0.78, Cu 5 B . Mo ££1E b 3 1IEAH X (P<0.05) , Cu 5 Zn
TR 35 IE A G (P<0.01) o BERSRIT A KR ICE Ca 5 Mg IR UL ER Cu 5 Zn 2 [A] AR YCAC i EL A 1R

SREYPREIVET . A4, U Mo 5 Mg, Ca [8] S BL ARG
AR BOCRACHEAIE 2b Frzn o w] RUA R B PR EITER Ca Mg A 235 IEAHSC(P<
0.01), X571 Mg 5 Ca BB FHRIZE R, flchE TR Zn A M (] 22 235 IE AR E (P<0.05) . Mg 5

B & & IFAH K (P<0.05) .

B AERAR T BT E ARG AR 2¢ FTR . REEIJCER Mg MK 244 2 3 1EAH ¢ (P<0.01) ,Mg 5 P,
Ca %t i 3 IEAH 5 (P<0.05) , i i 76 R Mo Fl Fe LA 3% 1E A5 (P<0.05) , KGR Ca MR ICE Cu 2
e 5 2 IEAHOG (P<0.01) , K ICE P 5T EK B Mn . Fe . Zn Mo . Cu [A] ¥ I HAHC, UL SR FF P oT
FXT LR 6 iR oo R B B —E IS B, 0 Mg R K, Ca R Cu AW ISCA I AR B A2 1

g5 TR, AT LR IR ST E Mg 5 Ca 76 5 71 AR B v i W e AR A BB R] , Mg 5 K 7E S8 rp il g
WA AR BRI o 6 Fh il o0 R FEAS R A 2L WA Rt AN ], SRt b Cu 55 B Zn, SR Mn 5 Zn, 2R

N —
FH Mo 5 Fe M H BpFA]
a b c

1.00 1.00 1.00
Mg| Mg | 060 068 087 052 Mg | Mg 082 058 041 Mg| Mg 062 085 061 057

0.80 0.80 0.80
P P 051 064 | 069 P P 053 P P -048

0.60 0.60 0.60
K K 063 067 K K 052 K K 051 044

040 040 040
C .- Ca 045 Ca [R5 Ca Ca . Ca 076

0.20 0.20 020
B . B 066 B B B B |-047

0.00 0.00 0.00
M . Mn M . Mn 066 Mn . . Ma

0.20 0.20 0.20
F Fe | 056 Fe Fe Fe Fe 067

0.40 0.40 0.40
Cu . . . cu 078 062 cu . Cu Cu Cu

0.60 0.60 0.60
Z . Zn 056 Zn . . Zn | 053 “n 7

0.80 0.80 0.80
N " . . o B e

1.00 1.00 1.00

Mg P K Ca B Mn Fe Cu Zn Mo Mg P K Ca B Mn Fe Cu Zn Mo Mg P K Ca B Mn Fe Cu Zn Mo

*P=0.05, **P=0.01

*P=0.05, **P=0.01

*P=0.05, **P=0.01

a: R BOCR AT s b R B8 OCE A AT 5 - RAFH TR A CNE T

a: Correlation analysis of mineral elements in fruit pulp ;b : Correlation analysis of mineral elements in fruit peel ;

c:correlation analysis of mineral elements in fruit seeds.

% 2

T R ROT R AR A B

Fig.2 Correlation analysis of mineral elements in different tissues of passion fruit

24 BERTRTERSEAEREXES T

HIE 3 Al A, AR 4F R EITR T,

Mg 5P Ca BB FIEM K, K5 Ca 2B M}*‘i ;::Z
FHIEAC, K5 PR W2 1A G (P<0.01) ; « -
AT E P, B Mn . Fe 3 Fh T £ i) 2 B % 1E ca

% (P<0.05) , Cu.Zn Mo 3 F JT % [il] 72 4 o - 040
B A (P<0.01) , BEM & AT 5 7T % 11l Fe - 020
FAERCR I DM REAEH] . B Cu. Zn B4R 1 o - 000
27 A 5 (P<0.01) , BEHH B 2344 Cu Zn 1) s L 020
WA, KEE R S TR Mg P ((Iﬁjg; - 040
Cu.Zn.Mo,K.Cat5 B Mn Fe ¥ W HIE  remmies 060
HI2E(P<0.01) , BEHA Mg, P EZ A i Cu Zn, r_ﬁ;zﬁ; ?ZZ

Mo FY W AR5, K Ca 325 5 B Mn  Fe 191
WA, K. B Cu . Zn A S0 B2 Tk 56
(P<0.01),

AL FE b rp, Fe IR JFUAE F7 B B
P[] 227 52 W i 3 1 AH G (P<0.01) , fif Fe™ if

7

v L PO ERE PN DS S

*P<0.05, *%P=<0.01

oy
%Qs \7%

& &L
RV 87 2
Q‘%\zg;Q

K3 A AR TR SR TE Y B

Fig.3 Correlation between mineral elements and antioxidant

and active substances in passion fruit
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K (P<0.01) , Ui B R B 4 AR 6 7 3R Fe SR JRAE /1, DPPH 1) 75 4 A B0 i DRI VR FH

W TR 5 HELIE bR W ARE—E A . KEJTER Mg P 5 Al BT Fe' iR R AE 1 34 522 i)
FIEA O (P<0.05) , 5 DPPH« 9 IC,, 24 5 25 7 AH 5C (P<0.01) , Ut B Mg P BEAIE U 1 7 SR 06 14 4 0T 6 1
SLECR A R HHE BR DPPH A —E hFIVEH . TR ICEK CuZn Mo 5 Fe IR JERE ) L BB A7 761 (2
EEAH 5, 5 DPPH e« 1Y 1C, fF7E % i 25 47 A OC (P<0.01) , B0 Cu . Zn . Mo X} 1 75 - hi A AL g 1A &
FIVEF . K B35 M i B I 8] A7 7F 2 2 T 96 (P<0.05) , Ui B K B X B 7 R By B 5 T 3% 4 okt
AR RA — & PifEH .
3 i i
3.1 BERARALREMLEENTNFEED RS ETFH

TR B SRR T LU S 0 P AR TGP B DPPH e (ABTS' < V& BRR  Fe' 1A [ AE 1 il 540 Il
PR RE I EAME MY AN 4EA: R C BS80S P A AR T T 2 DA G

A RAF AL, B ALRE ) MR I & A . RIS R, A& RA 44 DPPH-
THBRBEST JFe IR I RE S HH R B/ N R BAF SR Rt Ho TN 2 A SR B DPPH « (W B8 ) 43 71 2
AT R 9 37.87 4% .29.06 1%, QM 2 A AL ALK X DPPH « 1935 BR AE 1 43 B2t R R Y 6.32 4% .
3.79 4% X AT AE A TSRk b BB R R B A R . Santos SEPWFR AL, B EHE R LR EA KEEF
By B B R A5 A 0 T Ly, PR AL BE T A, S5 ACHIE ST 45 SR, 15 BA A T 1 ) I R 2R
S5PrEAie 1 BA —E MM . Septembre 25 % B & L 7 R UR B S 18 0.70 me/g, 52 E B
FELERZE TN . Silva SN & B O E AR AN B S B S TR REIS SEMF 5T LA
AR R RFFIEBR DPPH (ABTS * BYfE 7, K BRI 5k DPPH (ABTS « U HE ) B it , X 54
T4 A 255, AT AR A B & R i A A KRS AR R, S B R R AR —Hf

IR = M AR OR ] B AR ) R R R S A 2 5. H SR S ORI R R
FIHL AL TE P, R B Vi I PR 15 B R 19 ABTS .DPPH [ i B R i i o AR TN 2K 5 &
SR SR QM e XA ARt T IN 2B AR AL TE R R Y TS R,
Reis S 98 LSS €6 B (8 16 (8 & IG5 DPPH . ABTS = BYfE J1, &I H i ZEIE BRAE 1t K2/
R R ¥ 6 1 A R RS 58 Contréras S5 % B0 Fh 75 A B A SR 1L 52 o A9 LD 7 140l oA 2.46,
2.88 mgfg, AT o B RS B B B i s o MH OCHIFIE R BH AR v T ) B R A7 7 M IR SRR R
Me A58 A, 4 A0 R I B 0 A SR B )RR R IR RRK R R AU OC, 5 H BREHECR B AR O, T A
WFFE T, QM=-2 7= M /K it e 22, ¥R 5 i i L P REJR R TR A A R ROR — A R Y R R A2
iR K 2 A S AN [R]
32 BERTFARAALTRTESERR

W TR S 5B ARS P A BRI RE , Wt K 2 2 BOCHRTR K = T WFIRRREE 0 2R 8 5 A5 Bkt Fe
ST SR L BN RAFAERY, Co 2 HEE R AEMITE, i Co S REOR E MG T, BORS
Bz B

HAF SR B AR YA 5] 2 A% [R)— B B e 2R 19 5 FE AR T AN [, 4 11 e S dth_b 35 61 it ot
ZEERE SR TH R 36, AR, K IT R K. Ca, it JCE B Mn Fe fE R b & i i i, RKIEL R
Mg P, i JCR Zn Cu 7EAE R & i e, Hoh R KU & & 5 181.59~455.35 me/kg, &R AT K
JCE SR 1016175, A Cu LR &N 7.12~61.62 mg/kg, =R 7R K2 14 6.88 1% .5.59 17, 1% vl fig 2 h
TEHHERANFELLSE R FROCE B E ERETI AN o Zn A1 Cu X R A8 BRAC I SC SR I, A & AR
JAF Zn CuJC R & 1 5 v] BB S BB R AT T R RIS R B . Ruibia SR 5E & B A & A48 fif 2R Hz o K
THEES P K. Ca P B, SRR A TR, AR LA h A KE Mgt &,
{EAKFIE B A RAATE Mg B 23K, Reis ™M EILEAME AT FRRITPHARAEFEMN Ca K, 5
AHFIELE FAL o 45 TC R AEPIFR B A SRR i S B I TR R AT B SR T X AT R Y SRR
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155 o 10 R8T BTG 3 78 RN B A R0 [F]—ZH 4 & 5 22 01 K, B TN 280 QM 26 7 & 210X 10 F
5T IC 3R IR e s AR — 3

T30 AT LUR R TC R Mg 5 Ca 7R FIER K b iy WSS AR B R R] , Mg 5 K AR R b i i i A
AR EA] . 6 Fhiv e oT R AEA R H R RSB ] R b Cu 5 B Zn 2R Mn 55 Zn, SRFF R
Mo 5 Fe tHH ]

33 BEEREMYREV RITEMEXERR

HARN10FH BT E TR, B &R Mg 5 P Ca B IEAHC K5 Ca 24 5 3 1EAH
K, 5 PR FH A (P<0.01) 3% 5K FAZM Bk Ca Fl Mg, K Fl Ca P % i BYARSCHE— 2™, fiaoT
Z B Mn Fe, Cu5j Zn Mo [B] BA7 825 A4 03 [R) £ 1, R T S0 P A 28 2R 10 Bl G 38 3 i A7
Br, BB B AT Mn 2 3 35 IEAHC (P<0.01) , 5 &R B Mn AR R A ISR, 9EFH B . Mn [H]
HAZABFEIEN ., KEITTE K. Ca EZEH B Mn Fe (AL, Mg P EZAEFE Cu . Zn Mo 19 I
R X R AFERDT BT REELRE .

AR T R A B Fe IR IR AE 11, DPPH « BYWE B R A B i RIVEH . A &FRT HCR
516 W B OGP 23 B 2 B, Mg P RE DR FF 7 7 R0 PR o 1 G B i ) AR R EL X B A RE i —
AR TR CaZn Mo X B R0 8 A RE T 10 2 D[RV T I KBV 7 S Iy L Sl S50
PEYI AR A — e fh BV E I o XEE S ORI 3 P il i S TR i i 22 7, KB Mg P Zn S50 iTIC 3R 5
A FERFR A, AR R C MR R R B & A m . SR AW 4 R, it — B Ui BT R 516
PEW B AR B A — i A OCHE  (B I i HLERIE A R it — 2P

4 & it

A ERARHL DPPH IEFRAE ST (Fe™ iR I RE 1 34 0 SR> SR B > 0001, ELARRE b Sy S i 55 i I
R TR FIRE o AHOCHE TR BT, Sl S A R B0 B A 2R Fe IR ) 7, DPPH e (ABTS 5 R
A BRI INELEH

HERAFRAL TS RS EZSPE ., JLEK . Ca.B Mn Fe ZER i & 5, Mg P . Zn .Cu 7E
ERFF R E . AFTRIIT T 10F 0 To R & E AR TR A, USRI X 4 T R 1 & R he
J1855 . 10 P BOTRAEPI AN A R0 W —H 2 & 5 22 5K, R BT TN 2R QM 28 A 7 - XX 10 A
W BT 3R 1Y R 1B AR — 3

AERPTFOUCERESELRER., KEILHEK CaEE 5B Mn Fe MM E, Mg P %5 Cu.Zn,
Mo AHHE. A, HA%EJCE B 5 Mn Fe, Cu 5 Zn Mo B WA ISHAH T AR 1

AERT IR ST YR 204 — @M., Mg PREHAFROG S EmH R, H Mg,
P.Cu.Zn Mo Y5 & B BPrEALBE A PRIV . K BX) 7 il S8 i R 2 — e P/

gt Yool T TSR TR (202101022861 .,202205127357) [N X AT ST 245 F 1 % By, i 2t i)
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