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8 e ph AR R R S 42 1P e ROSEHE BE 457 HE 46 (singlet oxygen, '0,) ~ HE4 f2 B T-(superoxide radical,
0,) ~ &b & (hydrogen peroxide, H,0,) ~ ¥EE:H fH &L (hydroxyl radical, OH") » & /&M 55 25 5 B4l
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R4 (Special Fiberoptic 2010-F)2 (I K BEIMIAREDE » G Fo e FmE » STEDE R4
EME » DIFVFMZETR » FoRyf/ NEDEREITE © Pyl R CRECR © Fv = Fm-Fo » Bt &4
I FEFLL AT E » RRETEMADERLKIE § Fv/Fm = (Fm-Fo)/Fm » St R4S
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(Z) Bl T2 (clectrolyte leakage)

FRLFTALSHE LB (10 mm ~ [ERE1 mm) 35 HUEE[F S 28R E 5
KIRBKOB AR KTy » KR EZE R B &7A10 mL2 0.4 M #EHERE (mannito) L -
FE25°C T FHEEZ100 rpmEiZ3 hr » DIEEZEFEH]E #(Suntex, conductivity meter, SC-170)H1E
BALEC, - LB -20C MK - HULEDRARE R » FFLA-20C 2R 1IR » SR
SRBREIGREES hr o MTEEC, » BEF2REGTE - BEF 2R (%)=(EC,+ECy)x 100% -

(=) A % (malondialdehyde, MDA) & &

FEHL0.5 g EZ4HERTAS mLZ5% (w/v) trichloroacetic acid (TCA) K i & /EWDFL /K4 H bt
PS> BT 17A4°C LL12000 < g (25 minfEHY 5 © ST mL_F55R 0 A4 mL20.5% (w/v)
triobarbituric acid (TBA) » #72100°C #7/K)215 min » FEIR BT /KK P48 [E < DIElisa Reader
(BMG LABTECH, FLUOstar Omega Q, Germany)}| i€ 1F532 nm 2600 nmf £ 2 HEAE ©
(V) it m % (ascorbic acid))EfE

FEEV0.5 g5 F74H %% 0 A5 mL{zwEEEIHEUR (2 6% metaphoshoric acidfy2 N acetic acid)
A VKA R % DAHLISE T S 54 {6 (Reflectoquact ascorbic acid test strip, 24~450 mg/L, Merck)5
HURFHRATR - BEFARQ-flex (Merck) 3 U TIZIM AL -

(71) B8 {bAE f1(ferric reducing ability of plasma, FRAP)

FEHL0.5 g RZ4R4R IS mLEERE SR AR (pH 3.6) KBSV /KA THHE » [E1R1R4°C
L120000 > g2 10 minf&HY_EJFR - 70ArHFHLS0 nL EIERAIAT00 pL working reagent [{30
mMPEES 4B ~ 10 mM TPTZ (2,4,6-tripyridyl-s-triazine) 5220 mM FeCly-6H,0LL10 = 1 : 1
AVEEBIBCEL RS » BB BE37°C /K810 min » §E7% DAElisa Reader} ] E (£ 593 nmfz & 22 1F
JelE - BEAERR4REL1,000 uM FeSO,FC#L -

(73) 48 &%(total phenolic compound, TPC)JEfE

FEHR0.5 @B F74R4% I A5 mL22 0.1 MESES 4B E 2R (pH 7.0) KM & A KA h S » bE
{&]24°C 120000 * g, 20 minf&HL LR o SpA7HFHL0.2 mL 3R REZE 1 mL - fIA0.1 mL
2 Folin-Ciocalteus phenol reagent (Merck) ~ 0.2 mL2720% Na,CO; 5, 8.7 mLE T /KB & 5%
FIF#KE3 minfg U A4 - B§7% L Elisa Reader (BMG LABTECH, FLUOstar Omega Q,
Germany) Il %E 660 nmyf7 & T~ 2 RHEAE - 54 Hh &R LA100 ppm caffeic acidfc#Y -

(t) BE (LB (peroxidase, POD, E.C. 1.11.1.7);& 4
FEEN0.5 g Fr4AHARNTAS mL22 0.1 MESHESE @2 (pH 7.0) K2 38 SE DA KA TR R - e
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HEFRF(E0.7~0.8 2 [ » 55 CIRSIRIR4ERIAT0.6~0.7 2 [ - 57CUG BRI R EMEE 25 CiES hry
G S IEGR B EEVFM) A ZRRERES - HEERERREOCEFVFm) 042 [E 2
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Table 1. Effect of different times set at 25°C after hot water treatment on the chlorophyll fluorescence

(Fv/Fm) of ‘Tainung No. 2’ papaya peel

Treatment! > Fv/Fm
0 hr 8 hr 16 hr 24 hr
Control 0.76aA’ -1 - 0.75aA
55C 0.66bA 0.65aA 0.62aA 0.66bA
57C 0.42¢cB 0.56bA 0.55bA 0.52cA

!Control: no hot water treatment; 55 and 57°C : hot water temperature, for 90 sec.

“Setting time at 25°C after hot water treatment.

3Different letters within columns (small letters) and rows (capital letters) indicate statistically significant differences
by LSD at p <0.05.

*_: no record.
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% BT MR A RER D) o 2S5 CiE 24 hilifd » ZmE 2 RGZEEF2RE AT
HEEL  BEF2RENTN0~13% 2 - A B ENELE PR 2REHUEGED) » &
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Table 2. Effect of different times set at 25°C after hot water treatment on electrolytes leakage and

malondialdehyde contents of ‘Tainung No. 2’ papaya peel

Treatment’ Leakage (%) MDA (nmol-g"' FW)
0 hr’ 8 hr 16 hr 24 hr 0 hr 8 hr 16 hr 24 hr
Control 11.6aA’ 4 - 12.6aA 22.0laA - - 23.52aA
55 10.9aA  11.9aA 12.5aA 11.5aA 20.38aA  23.13aA  22.77aA  21.87aA
57°C 12.4aA  12.3aA 11.7aA  10.6aA 21.70aA  19.55aA  22.80aA  19.96aA

IControl: no hot water treatment; 55 and 57°C : hot water temperature, for 90 sec.

2Setting time at 25°C after hot water treatment.

*Different letters within columns (small letters) and rows (capital letters) indicate statistically significant differences
by LSD at p <0.05.

“_: no record.
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TN RS RS OISR B ARSI R 18 (EAEJI(FRAP) 18.09 pmol-g' FW
{BEAIRAE K 57 COZ I BRI E 75 (R =) - REIEETHR PUEALARE TI(FRAP) » [R25CIE
24 hef{AfE SR EE 2 7T LAE I (FRAP) A BEE 8L SR H4E(LAEJJ(FRAP) £515~19 pmol - g'!
FW -

SRR B & 8 U7 1 > £855805 7 C Ol S a B A% 4R S VP UR MBR RIS - 7371 £596.4 mg- 100
g' FW (55°CEISHFE) 52 107.1 mg- 100 g FW (57°CEUS I (F ) - M5 R (£ 7225 C B %
FERYRS N » 55ESTCoORSREIE =~ HUist M e i B Ae A W INAv#EEs - 1R25°ClitE24 hrig sy BRI
106.6 mg-100 g FW (55°C RS HEH) K 111.8 mg-100 g' FW (57°CIRUSRHE) o fEXEE L& TIRE
JiTH > 558¢57°C RS iR PR L HRAH R AR 7E L H BB 25 °C i B B M N 4E B S L & M e f
EEAL > O TEILEYIERL B637~760 pg-g' FW (F0U) -
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Table 3. Effect of different times set at 25°C after hot water treatment on the antioxidant capacity of

‘Tainung No. 2’ papaya peel

FRAP (umol- g 'FW)

Treatment'

0 hr? 8 hr 16 hr 24 hr
Control 16.11aA° -4 - 16.39aA
55°C 18.09aA 16.33aA 18.12aA 18.28aA
57°C 17.55aA 15.73aA 16.46aA 16.52aA

lcontrol: no hot water treatment; 55 and 57°C : hot water temperature , for 90 sec.

“Setting time at 25°C after hot water treatment.

3Different letters within columns (small letters) and rows (capital letters) indicate statistically significant differences
by LSD at p < 0.05.

*_: no record.
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Table 4. Effect of different times set at 25°C after hot water treatment on the ascorbic acid, and total

phenolic compound concentration of ‘Tainung No. 2’ papaya peel

Ascorbic acid (mg- 100g ' FW) Total phenolic compound (ug-g ' FW)
Treatment' 3
0 hr 8 hr 16 hr 24 hr 0 hr 8 hr 16 hr 24 hr
Control 94.5bA’ 4 - 94.2bA 752.0aA - - 736.0aA
55C 96.4abB 98.4aAB 98.0bAB 106.6abA 636.6aA 648.9aA 690.2aA 689.7aA

57C 107.1aAB 101.6aB  108.6aAB 111.8aA 759.2aA 686.0aA 734.5aA 647.9aA

Treatment: control: no hot water treatment; 55 and 57°C : hot water temperature, for 90 sec.

2Setting time at 25°C after hot water treatment.

*Different letters within columns (small letters) and rows (capital letters) indicate statistically significant differences
by LSD at p <0.05.

“_: no record.
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U TR B ) 0 45 R E6.5 unitsg ! FW(EIZAH) ~ 5.8 units-g™ FW (55°C JELS R FH) 525.9 units-g!
FW (57°CORSIEEE) - PR RS REE 25 C I B IR » 57T CRUSRME ~ B E LB S A
ibﬁﬁ"]ﬁ%% > HiAM6 he s i E LB S units-g ' FW) ARG FIE - BEZR55°CORLS I

WA LYIEE LA T CORS AL - 7525 CIE 16 hrFH SHY ‘&Tb%?ﬂ!/ﬁ ME(8.1
units'g” FW) > {HFAEET FEERE 2 B o 25 C 24 hrik SR HE R Mg 22 5 » @S (bR S
43711 556.9 units-g” FW (£HHE4H) ~ 7.6 units g FW (55°C 3 BLSFETE) K26.4 units-g” FW (57°C BLSETE) -
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Table 5. Effect of different times set at 25°C after hot water treatment on the peroxidase activity of

‘Tainung No. 2’ papaya peel

POD (units'g' FW)

1
Treatment 0 hr? 8 hr 16 br 24 hr
Control 6.5aA’ -4 - 6.9aA
55C 5.8aA 6.2aA 8.1aA 7.6aA
57°C 5.9aB 6.1aB 8.0aA 6.4aAB

Icontrol: no hot water treatment; 55 and 57°C : hot water temperature, for 90 sec.

2Setting time at 25°C after hot water treatment.

*Different letters within columns (small letters) and rows (capital letters) indicate statistically significant differences
by LSD at p <0.05.

“_: no record.
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BRI > (R E RS T (RS (LS (oxidative stress) &84 » (R{EANBEN 2 G E 05
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BIMb AT REE R AV 2R - W2EE - BEREET AR LE S E > HARURETURIMER K
BCEIORE TR - (AR SIS (EERE > ErReidftdls 30 C WA ETiE(b
BEEE - PR A AR - BUREA P SA BEEEEIN » NGER B B R BR SeAE sk -
PRI ~ B AL R OSE 2] - Jin%E(2009)LL 38°C HVEUEIEHKELET 12 hr - FILUHREE 0
C iR E LY Ll (superoxide dismutase, SOD) ~ POD;E M K3 fIH LR M BE R - MR (K
FEGIROEEL" - (EHE® - {HFEH A DAIER -

TEAN R 2 0 RELLSRIER - REETRT R APIA LR AR SPIRE - 1 25
CHUCE 24 heiffife] > Spai 2 REUE(LRE ) AR EEVIRERFBER(ER = - RI) - RIL
PURIMBREAE 55 8¢ 5TCIRSREZAERTE I TURIMBORE (RIY) - BEERZEERT 25T
BRI - 55 2% 57T CORZ R HE 2 JURIMBORE A IAVESS - FAN 2R 2 5P REE(
PVIRGEIETTIH - 48 55 B ST CORZ IR HR A B A LYl S M B IRAH g 2 (R 1) » BEER5
FRIRIEHY 25 CIUER HRVIE N > 57T CIRS R 2 S LY IR A S IIrEEEs - Hi? 16 hr GRS
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CHRUSPREAAM - 16 25CIE 16 A ST A A LYEEE 8.1 units g FW)ifi{& FFE - (HF 8T
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ESSE(LAHRAYETE - DU IR — IR IAE
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PR BTN 25°CIRCE KRS HIA M H DUsg i B e B i S LY E MR RS0 - R R By
faE  HREGERENIFRER N - BB IREN S 8 RO IER % - I - JRSEENE
L EYIGURM AR )RS Fod S LYIRRIEE - AT R M B o RACA] DUHIE HA AR
I ARERTLE Y TS BB - B BVRTEE T BB EENE(L - DI RS R BRI
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Effect of Hot Water Treatment on Antioxidant
Capacity of ‘Tainung No. 2’ Papaya (Carica
papaya L.) Fruit Peel'

Ting-Chia Wu?, Chen-Hsuan Wu® and Ching-Chang Shiesh*

ABSTRACT

This research aimed to investigate the change of antioxidant capacity of papaya
peel after hot water treatment and placed under 25°C for 0-24 hr. The chlorophyll
fluorescence (Fv/Fm) value, electrolyte leakage, malondialdehyde (MDA), antioxidant
capacity (ferric reducing antioxidant power, FRAP), antioxidants (ascorbic acid and
total phenolic compounds) concentration, and peroxidase (POD) activity of the fruit
peel were investigated. The chlorophyll fluorescence value decreased after hot water
treatment at 55 or 57°C for 90 sec., but the ascorbic acid content of the fruit peel
increased. However, no significant influence on electrolyte leakage, MDA, FRAP, total
phenolic compounds, and POD activity was found after treatment. During the time after
hot water treatment and place under 25°C for 24 hr, the chlorophyll fluorescence value
and ascorbic acid concentration increased gradually. The POD activity was higher at
16™ hr. under 25°C after hot water treatment. During the time after hot water treatment
and place under 25°C for 24 hr, there were no significant influence on electrolyte
leakage, MDA concentration, FRAP, and total phenolic compounds among treatments.

Key words: chlorophyll fluorescence, ascorbic acid concentration, peroxidase activity
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