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Abstract The purpose of this study is to investigate the various
functionalities of the peels, pulps, and seeds of passion fruit.
Proximate composition, mineral contents, phenolic acid contents,
total polyphenols, total flavonoids, 2,2-diphenyl-1-picrylhydrazyl
(DPPH) radical scavenging activities, 2,2'-azinobis(3-ethylbenzo-
thiazoline-6-sulfonic acid) (ABTS) radical scavenging activities,
reducing power, o-glucosidase, and a-amylase inhibitory activities
were measured for each part of passion fruit. Proximate composition
analysis of the passion fruit indicated that moisture content
contained (4.78-8.20%), carbohydrate (68.33-73.23%), protein
(8.78-13.63%), fat (1.19-11.60%), and ash (1.51-8.80%). K, Ca,
Na and Fe were the predominant mineral in the peels. P and Mg
were the predominant mineral in the pulps. All the antioxidant
activities (total polyphenols, total flavonoids, DPPH radical scavenging,
ABTS radical scavenging, and reducing power) showed high
results in the seeds. a-Glucosidase and a-amylase inhibitory
activities 1Csy were in the peels (5.59 and 63.16 mg/mL), in the
pulps (3.80 and 31.90 mg/mL), and in the seeds (0.06 and 1.02
mg/mL). These results indicated that the pulps, peels, and seeds of
passion fruit have value as natural antioxidants with the high
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quality functional components.
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luteolin, apigenin, quercetin 5] ®o] R EFSITH13]. F9¥E
2 A5 G, HERF, Uokl, ZE, 71EES, Ae IF
F| LAdEI=ERY, YR, N EL Ty ©ild 55
ske 71 AYE dEAgen, e s, A, v
ZF daE i, MAEEA J7EE AERe Sl
HAel, oo i F5, AlR T g ol8HaL UTHI4,15].
P2 tiAb FolE A5 do] R oR FUlske
ZoR g-amylase 2 o-glucosidase A= & 48t H F
£ Alojste] 2% I S ds7IE EFER1 Wgeltt
[16]. & A7olde Fujat shdZsES] Fopd st 3
¥} B4, o-amylase 2 a-glucosidase A3l T4 =7g3le 7]
578 2AEA ] 7Fs/dS AAstaLAt sH.

rr

A 2 Yy
A3

B Ao ARgS ZREE 20224 49 AhdE Fdol
A FEet 28 Tt A4 F502 FEEka, A5
215 (HH-SBF11, Hurom Co., Ltd., Gimhae, Korea)sl] A&
5t HEZRES] 5, 44, Ne 47127/(MCFD
8508, Ilshin Bio Base, Yangju, Korea)ollA] 72A17F &<t 52
A7l & 9A 7] (HMF-3260S, Hanil, Seoul, Korea)2 3131
3, 30 mesh® A 2 & —40°C WEo| B o]8g3)
Ak Ao A& 2.2-diphenyl-1-picrylhydrazyl (DPPH),
gallic acid, Folin & Cioclateau 52 A]2F2 Sigma-aldrich
chemical Co. (St. Louis, MO, USA)Q] A& AMg3slion,
9] BE 8 B AR 152 ARSSsiT

e 4
HHzZRES] Fopd AU AOACQ010)He] wheh &4
SIATH17]. 78 2 Hold FEZ%71(MB45 Moisture
Analyzer, Ohaus Corporation, Zurich, Switzerland)E ©]-&3}]
ZA3AN L, ZHME L KjeldahP2o2 AF5E 25744 micro-
kjeldahl (Kjeltec™ 8400, Foss Co., Slangerupgade, Hillerod,
Denmark)s ©|-83te] 43It 22X soxhlet F=HORE
A5 ZA FZ7](Soxtec™ 8000, Foss Co., Slangerupgade,
Hillerod, Denmark)s ©|-8-3}%13L, 232 AH3|sPHO= 550
°Coll] 717]3]8}=(LEF-105S, Baihan Lab Tech Co., Namyangju,
Korea)s ol&3t] EAsIdth g&rslE a2 100014 42,
e 22, 23] S wlTe ARPREE ol8ste] T
stk A3 33 W SAsIom, Hiht EEUA

R AT

i

1d #§F

PHEZFE Fopd 7714 TR AACCQ012y3el whet 4
SHATH18]. 2] weHe R A P-&HE Az, ICP-OES
spectrometer (OPTIMA 8300, PerkinElmer, Waltham, MA, USA)
£ o]gsle] EASIITE AR 0.7 g2 450-550 °CollA €4 g
8717, HCI 10mLE 715le) 6217 Aeraaiiet. 227
50 mL volume meteric flaskoll &J3}gt & 33} S/HG=2 483}
o ARges sy AP 33 wE 2gaigov], A

I FE2& 59 FEES A H. 54 Axg 79
AEZRE Bt 208 <] 70% ehanols ¥l 227 43
71(KUS-650, KBT, Seongnam, Korea)& ©|-&3} 25°C, 300
WollA 1587 33] HkE &390ttt 25 rotary vacuum
evaporator (N-1000, EYELA, Tokyo, Japan)S ©|-&3slo] 7t
TEGon, 54 Axsl] AlER ARSI

Z EdlE 99 &2F

JHAZRE RO F Zeldls %2 Folin-Ciocalte WS
Zaslel AT [19]. AEN 150 ub, FF< 2,400 pLot
2N Folin-Ciocalteau & 50 uLZ F7}ete] wwbslia, 387¢
HES-A1Z1 F 1N sodium carbonate (Na,CO;) 300 uLE 713}
Atk 2 F 2717 B dAheA ARAIRL o 725 nmol| A
E4%(T60UV, PG Instruments, Wibtoft, England)& =73}
t}. Gallic acids ZTEZE st AL 2P & Altst
Rom, AFe 33 v S Wdad FFEUAE O

SRty
3 geluwol= ¥ 24

PAZFE Fopd F Zeheol= e Umt Kime] I+
[20] WS F2sle] Davisge 2 243 A8 1 mLel
90% diethylen glycol 10mL$} 1IN NaOH 1 mLE 7512, 1
AlZF §QF 37°Ce] water bath (WBT-10, Jeong Bio Tech.,
Incheon, Korea)oll4] WFS-3F & 420 nmollA] SHE=E 43I
ok XFEAE mtin (Sigma Co., USA)YS AME3te] A#ale

g & AReislen, 43S 33¥ wkg SASIAL Bk

?_
3 ¥R Lehi

DPPH radical 2484 &4

sfHZFE 598 DPPH 2tz A4S Bloise] A1[21]
Wiyl wet A4 stth 54 & AJE9 990 uLoll DPPH
solution (1.5x10™* M) 330 uL& 7}8ba wwhsh 5 Aol
30:7F WAIBIAAL, 517 nmelA] §3EE SISt A8 3
3] wbE SAetlon Hag xTUAE YEpT

DPPH radical scavenging activity (%)
= (1 —sample absorbance/control absorbance) x100

ABTS radical 2484 234
HEFE Fo 2 2'-azinobis(3-ethylbenzothiazoline-6-sulfonic
acid) (ABTS) 2tz 24 Re 5[22]9 WS #d s
A9ttt 7.0mM ABTS €3} 245mM potassium persulfate
S &35l ABTS solution #|Z38}3., ABTS radical (ABTS")
S A7) st 12-16A7F 5<F WHSAIZATE. Radicalo] A
AE &Ae FEE 734mmelA 0.70+£0.027F H == PBS
buffer® 3]}tk ABTS solution 900 pL3} A& 100 uL
5 EFBIAL 734 nmellM FEEE St A W
&2 AN, A2 33 RiE SAslen Hdwkdt

o

=]
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ABTS radical scavenging activity (%)
= (1 —sample absorbance/control absorbance) x100

398 (Reducing power) 3

AZFE F9H 382 Oyaizue] A[23] WS o83t
o Z2A3AY. A5 25mLel 02M sodium phosphate
buffer (pH 6.6) 2.5mL%} 1% potassium ferricyanide 2.5 mL
& 72 989, ERES water bathol|A] 50 °CollA] 20
ZF WESAIF T 47190 10% trichloroacetic acid 2.5 mLE 37t
3o Egsla, AS5Y s5mL, =FF S5mL, 0.1% ferric
chloride 1 mLE Yo} 700 nmolA §3 =5 =459t 2 3
< Fdgoz YepSla, Ade 33 vy SAsIslen ¥
& FEHAE eI

a-Glucosidase 3] 84 &3

WHAZRZE FO¥ g-glucosidase A3 4L Zhu S[24]¢) W
WS o]&3le 2ASAY. AlF 200 uLell a-glucosidase 10
uLE 231 37°ColA 5%7F incubation (IB-600M, JEIO tech
Co., Daejeon, Korea) $+ ¥, 200 uL 1mM PNPG &< 7}
e, 37°CollA 20487t incubationol|A] WESAIZATE WRS- S
AE 93ke] 500uL 1N NaOHE %, 50mM phosphate
buffer (pH 6.8) 590 uLE 7} F 405mmollA 38 =
At FFEZEL acarboseE ARSI, 2 33 w6
s omn Hegkst 2FEAE e

e

_!

a-Amylase A g4 &3

PHAZFE R g-amylase #3] 4> Bhandari 5[25]9]
WS o]835k4t). Starch azure 2mgd 0.01 M CaClLE &
3= 0.5 M tris HCI buffer 1 mLE &3l 5% 5 7
gstattk. 2 F SR 4% AE 02mLet a-amylase
02mLE 7k ¥, 03 mL starch azure £ 7} F 37°C
olA] 1027 AFFHlolEHANA WHEAIZATE 50% acetic acid 0.1
mLE F7iste] v8-S AR F 4°C, 3000 rpmollA] 587
ARG A RS 595 nmollA gt A
ZTFO 2= acarboseE AMESINAL, AEL 33 WHE =935

Hor PGk Az Yehllvh

BAAE
AE Aol BAEAS SPSS 2 I (Statisical Analysis
Program, version 25, IBM Co., Amonk, NY, USA)S ©]&3}

Table 1 Proximate composition of passion fruit parts

R, Herdh TFAXE VERSITE. Ui EAHEA] (one-way
analysis of variance, ANOVA)C 2 39| {24 7HF2 3
32, ool e A 74 (Duncan’s multiple range
test) 2= ALY S AAISATHp <0.05).

A3 2 33

AR £

HAZRE HoE AR A3= Table 19 eI &
A7z JAZRE o] UUELS 7 8.20%, =T
13.63%, ZA W 1.19% Z3% 8.80%, ©FF3E 68.33%C]1S
o, JAZLE 3 FE 11.13%, ZHHE 10.77%, AW
2.32%, Z3E 6.16%, B53HE 69.72%°)]Th HRAZZE #|
= T8 4.78%, A 8.78%, ZAW 11.60%, Z3)H 1.51%,
SrSE 73.23%0100 HAZRE AHe] A9 E 79
Hlsle] Zehild | 2|8 o] Bk A8 FEEE, Ae
ZAY, B5skE o] Bkt Jeonge] AF[261914 A& E
Tete WAHEZRE 8o YRS SAIAS T
5.53%, A 10.36%, =AW 17.98%, 23 2.82%, B
3= 63.32%2] A3 Uskedl XE 23sie] 2937 Wi
of £ ddtel= tha ztol7h yEiTh Bk R FFolgts
T2 A7), A B 5 e 2o wjel Zelrt 2l
o7 HE

5714 ¥

PAZFE Fod 771 ke Table 201 UehAAT 52
Az HJHZRE Ao ¥4 FHES K 395851 mg, P
242.66 mg, Ca 213.05mg, Mg 76.82mg, Na 2522mg, Fe
5.54mge|3L, 52 K 1114.83mg, P 332.92mg, Mg 122.34
mg, Ca 28.53mg, Na 1647 mg, Fe 2.98 mgo|3ith A= K
442.87mg, P 27243 mg, Mg 92.18mg, Ca 28.17mg, Na
1592 mg, Fe 1.86mge]3lth. Z &l Ca, Fe, K, Nao| =7
UFEFAL 52 Mg, Aole Pl §Heol =7 vkttt 54
Az F9 Fr71dE #4388 43 K 1051.00mg, P 14.52
mg, Ca 1848 mg, Mg 10.56 mg, Na 8.03mg, Fe 0.43 mg2]
e Hof AZFE] Fr1E k] Wy B Zow
FRIFHJTH27]. HLE wF FEae FdoH, Fde A=
Aol 74 AR A WolM AxF 4, pH 28 T3
HF2E, o] 7 Bl AR § Ok 988 I
[27,28]. WEHA SAZREE AF 22N AP Eue &

2= 0lo. >

T A& Ao Az

Composition (DW, %) Peel Pulp Seed
Moisture 8.20+£0.26""2) 11.13£0.50° 4.78+0.21¢
Crude protein 13.63+0.48" 10.77+0.85" 8.78+0.13°
Crude fat 1.19+0.01° 2.32+0.57" 11.60+0.92*
Crude ash 8.80+0.10* 6.16£0.01° 1.51£0.01°
Carbohydrate 68.33+0.33° 69.72+0.70° 73.23+0.34*

DAl values are expressed as mean = SD (n =3)

DValues with different letters (a-c) in a row are significantly different by Duncan’s multiple range test at p <0.05
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Table 2 Mineral contents of passion fruit parts

Contents (mg/100 g) Peel Pulp Seed
K 3958.51+14.14" 1114.83+5.50° 442.87+1.28°
P 242.66+0.18° 332.92+1.28* 272.43+0.76°
Ca 213.0542.02° 28.53+0.57° 28.17+0.11°
Mg 76.82+0.64° 122.34+1.87* 92.18+0.17°
Na 25.22+3.01* 16.47+0.18° 15.92+2.12°
Fe 5.54£0.15° 2.98£0.01 1.86+0.01°
DAIl values are expressed as mean = SD (n =3)
DValues with different letters (a-c) in a row are significantly different by Duncan’s multiple range test at p <0.05
Table 3 Extraction yield, total polyphenol, total flavonoid, DPPH, ABTS and reducing power of passion fruit parts
Peel Pulp Seed
Extraction yield (%) 40.00M° 62.507 23.50°
Total phenolic content (mg GAE>/g) 17.57+0.28*2 3.4120.02° 116.99+£3.57°
Total flavonoid content (mg REV/g) 6.28+0.68" 0.17+0.01° 21.34+1.05*
DPPH radical scavengigng activity 1Cs, (ng/mL) 124.67+0.91° 1597.74+189.72° 28.15+0.24°
ABTS radical scavenging activity ICs, (ng/mL) 579.74+32.60° 4126.29£19.19* 83.00+£3.70°
Reducing power (O.D) 1.02+0.03° 0.15+0.01°¢ 2.04+0.02*

DAl values are mean £ SD (n =3)

DValues with different letters (a-c) in a row are significantly different by Duncan’s multiple range test at p <0.05

IGAE: gallic acid equivalent
“RE: rutin equivalent

FE T

PAZZE BOH 250 £88 Table 30| YeRAATH %
St FEL 28y W&o 93 cavitationol] 2Jsle] A EXHE
A7) AE HE U §-E220) AY g8o] o] 7]
F9] FE2ET FEAD] Y FE S5 588 =9
TTH29,30]. WA B AEX= 70% eSS FEE=E
259 FEE o|&3Iith HHZRES] 82 I8 62.50%,
A 40.00%, A 23.50%2] o2 YERITHp <0.001). & F&
g vgke] =8 A I 54.00%, 33 24.00%, A 16.00%C]
AL, 70% otz FE3 A¥9 & 4 29.50-34.50%,
#9] 31.30-47.80%= T2 35, A4, X £22 Fg] =%
3B AFAME Ao} HART HFollA Fgo] =ol FARSE
73%Fo] YEITH31,32].

:

FEEY] F Zhiey SRl
2 Table 39 YERNQILE Zejdlse 2154 g2 2x" 23
HARRER, P18 7HA7] il e gl 7]er Al &
A= G4A Agsi, s, g, At 5o oke A
A& 7HE AeE dERAIT33]. ERtReclEE dEd 3t
= Foll s =k e g9k Al A4 siHEEA
ANt =5 2 AR Tl T =l drh34]. A
ZRE Jo Z ZEds 4 47 13 17.57mg GAE/g,
5 341 mg GAE/g, A 116.99 mg GAE/go|aL, Z2}E o]
= %S 44 628mg RE/g, 5 0.17mg RE/g, A 21.34
mg RE/go]1ATHp <0.001). X, AH, 35 o2 F Zos
2 SR ole Fhgo] FA Ukttt SHZRES] A A
A FEe] 12%01A %, HHAZRES] F FEds ] 88%

7 Aol SEleIslo] Ao A3 Hlaete] o B2 7
HEo] =l AT BABIITH6]. 2 m=reM= HoA &
U, SEHwolE BF =2 S Ho] fAR At U
Bttt 5Z2A%E PHAZFES piceatannolS SH|HUS
o 253 GAoMs AEEA &AL, Aole 480 mggo =
o AEEATE picaetannok resveratrol®] =2 resveratrol
Ho sk ksiA, 395, 9 5ol g3t ik &
AU EFuE|e} Hws| HokS W 0.14-0.42 pg/gO =
MZRE A7F 500 o) Fhego] ol X7t AA3t 5o H]
ste AR =2 sl e JFe FAvh AztE
[6,35,36]. LA 9] F ZulES 343 Ax F APRTRE
0.26 mg GAE/g, A+ H[38]= 52.42-65.76 mg GAE/g, E-%o}
3 A[39]= 1833-27.08 mg GAE/gO® SJHTZZES] X 9]
Z ZEuls ol diiFeRE w2 s Bt

DPPH ¥ ABTS g &ARAY 24

PRAZ2E B 2559 DPPH 2 ABTS )z &7184
< Table 39 JERHSITE =3} B & wge] FE AR1e] 3§t
U= free radical?} #HE 2 B v} ygkow, okt Jey
9] free radicalell gt Aol AXL Urt. AAFATS A
ksl qhge] AMHkgol Hofslk= 4k free radicalol] HA;
£ AlFste] ARke-S AXAZIth. DPPHE 4tsl £49
AR FAToR sl WIS SijHE 3 WA ofRlFe| o3|
ghlE]o] Ao AMo] GAlE = HE YER)E X3 TH40).
DPPHS} ABTS ]z &2AZHS 12 YERloH,
DPPH &84S A2 124.67 ugmL, 5 1597.74 ug/mlL,
A 28.15 pgmLe 2 UERITHp <0.001). ABTS 2tz &A%
AL A 57974 ng/mL, % 4126.29 pg/mL, | 83.00 pg/
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Table 4 a-Glucosidase and a-amylase inhibitory activity of passion fruit parts

Peel Pulp Seed
o-Glucosidase inhibitory activity 1Cs, (mg/mL) 5.59:+0.03"42) 3.80+0.02° 0.06£0.00°
a-Amylase inhibitory activity ICso (mg/mL) 63.16+0.13% 31.90+0.02° 1.02+0.01°

DAl values are expressed as mean = SD (n =3)

DValues with different letters (a-c) in a row are significantly different by Duncan's multiple range test at p <0.05

mLE JERITHp <0.001). E2tdolA] AujE fHZsES H
AEE vk FE39S W, DPPH &AEA9] IC#2 2
5 869.05 ug/mL, A 49.71 ug/mL, A2 22529 pg/mLOZ 1}
ol A, AH, A& £o02 T BHS Ho B APy 5U3
BAEFS BAT41]. #ole ok Zfol7b yEehsd=t & Aol
Me 70% NEES ol&dte] FEIUL, 22 FEol2te +
g A1, A, A 3 5 ke 89lo mEk Zpolrt 9L
7] WEoR A=t g, ofgd AL 21719, AR,
A2, &3, FRICHE, vtujoke] DPPH £AEES 54
3 A3 1000 pg/mLollA 13.52-61.73%2] EAS HIT AF
7t 61.73% A7 25% olske] &4 EAth42]. ABTS
271848 2500 pg/mLolA 18.15-78.40%2] BAES BT 4]
77t 78.40% UHAIE 40% olste] &S Bl dojdst
HAZRE RopE kst S48 vl o, JHZRE
Aot AALE o F2 AAGHS Hon HHERE fE5S
DPPH |z &7840] 1000 ug/mLolA <F 46%, ABTS7h
2500 pg/mLolA 34% AAEAEE Ho 2 uigddES Y
=3k 278 UEbstth DPPHOEF ABTS ]z &7%S HlaL
s DPPHOIAM ICsoake] O SR3t=dl o= ABTSE 4ol
2it]ZE, DPPHE &0l Stzs AR 7|1d3 v+
A A At A= get 34 A3t vEA JeRTt
T= $ATH43].

g9y 23

WHZRE HoE FZ2E9| 98-S Table 39 YERAATE
3138e DPPH assay, ABTS assay$} ml7Ix| 2 4ksl 3k
Hkg-o 2 Al5o] o] 93} free radical TS THEE
Al BRIk Wgelt) E ol YA (F—Fe WIe Y
< 4%k AoZ, FHE £ I AAE AR SPES
e =& shibsl 848 7SS A7 =4 JeRdth
[44]. HAZRE T 3y 54 F3 2.5 mgmL T
A 42 1.02 OD., 3% 0.15 0D, A 2.04 0.D.2] %] Y
SIHp <0.001). Katsube S[45]914 &4 223 qhatsl 24
7l F2 AEAZE Aokl etk B Adex & £
HE, Z#}R-o|=, DPPH, ABTS 23 RF HHAZZE ¥,
A4, I8 T2 w2 ilsl S4S BT FAHAME A,
A4, 35 $o2 22 itsl B4S B2

a-Glucosidase 2 o-amylase R3] 84 =4

HHAZRE BH FZE9] a-glucosidase A3 4L Table
40 YeERRIT}. o-Glucosidase= ©1%5F, tfdi 59 ee3l=
S 9YE FEE sRslels @424 £2%9] brush-border
membrane®l] EAISH}. o-glucosidase AsIA|l= = vlAlS
muk) EAsle olFFe HIAEAE tFoR JAsle] g

FIHEe] F4E AN dFE o, &4 AAl 22T
S Al gth46]. a-Amylase

o] FFHY A% €7 Ae5g dvtel
= ©3kE9] a-D-(1,4)-glucan 23S Ealske G424, &
ol diAb 2ol IeZolth47]. wEh 47C] o-glucosidase
9} g-amylaseE AN FoBA XT=Fe] FF5E AANE T 3
on, FEFR| A Al AEE AM-ETH48]. a-Glucosidase
2 g-amylase A3 FAHE 1C,0 2 YeRioH, SIAZZE
T8 o-glucosidase A3 &4 548 23 A4 559 mg/mL,
5 3.80 mg/mL, A 0.06 mg/mLEZ ERGIL, a-amylase A
3 A4S ZAE 63.16 mg/mL, 5 31.90mg/mL, A 1.02
mg/mLE UERGTHp <0.001). £ oA AojA =& als)
S B, g FgREolE 3= a-glucosidase H
o-amylase &4 A 93 Ut AAVE AUch49]. sHHZF
E A9 2 AP 33HE T P9I piceatannol= F=H
4] oz} s =go] Bk B E o], a-glucosidase
a-amylase A3 &4 48 A3 Aol =4 et oA
FHH50]. L2 Fo|EANA, FASkA|, Hfhe] F9ES
2 H4HAE W o, I SAlelA doja] oleigt
d g £2 o] AU & T S o= 49 FHAFH
7= S 2Ev Y & ooket dehe I x|
= APPE MAsh Ashd REHAE Foli doks B
Fv 5 9T T ol Ege] Hrh uEbA 9
Y gate] A HIHe BeskH, 19 oF 100-300 g S el
A AEH, 7158 2 aEste] AdFHske 2ol Eu52]. 7t
dEFFE UL A9 a-glucosidase Aa 4 AIHICs)
FEIS A 0.15 mg/mL, Iutok A 034 mg/mL, HaL A 0.30-
0.40 mg/mLZ X I3FATH53]. FNZT2 acarbose@}= Y]l
SRS Wl a-glucosidase®] 1Cspake] 0.39 mg/mLE FHHAEZF
E A7t o 52 A3 E4L JEIUAL, AdEe] Ha=T
Aot A How pdes AT ke Jdda

= @ 5 dn AAR.

(
=

e

|F_Q

[t

X |
A

2 =

B3 JHAZTE A, 38, Ao s Z1sA AE
2AEA G B TS YolRuA SHHZRE RO Unt
A, T71d 59 e T Tvs, T EHExolE,
DPPH &}tz 475, ABTS &tz &A%, 88 59| it
3} B4, a-glucosidase ¢+ a-amylase A3l 24 55 =43
g HHAZFEE FHdH IdMHES AT Ay FE 4.78-
820%, ©3lE 68.33-7323% A 8.78-13.63%, Al
1.19-11.60%, 3% 1.51-8.80%°]3tl. MAZFE FoH F7]
A T2 AAA K, Ca, Na, Feo| A WERHIL 5olA




266

J Appl Biol Chem (2022) 65(4), 261-267

= P, Mgl =7 yelsitt. sjHz2RE Fopd ikl 249s
A% A, & EElEls 99 442 1757 mg GAE/g, 35
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