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Continuous Extraction Technology of Main Active Components of
Passion Fruit Peel

CHEN Xuemei, LIU Xialei, LIN Biaosheng, CHEN Xiaohong, LI Ying"

Longyan University, Longyan, Fujian 364012, China

Abstract: Passion fruit is an aromatic tropical fruit of the Passiflorat family Passiflora genus. The peel, accounting for
55% of the whole fresh fruit, is rich in dietary fiber, vitamins, anthocyanins, pectin and other active ingredients. The
industrial utilization has high environmental value and commercial potential. To make full use of the waste passion fruit
peel resources and improve the utilization rate of the active components of passion fruit peel, microwave-assisted, ul-
trasonic-assisted and microbial fermentation technologies were used to successively extract the effective components
such as pectin, anthocyanins and dietary fiber from passion fruit peel, and the process conditions of each stage of
co-production were optimized by the response surface methodology. The optimal extraction conditions for pectin from
passion fruit peel were liquid to solid ratio of 65 : 1 (mL/g), pH 2.5, microwave power of 450 W, and microwave time
of 5.0 min. The optimal extraction condition for anthocyanins from the residue after extracted pectin were ethanol con-
centration 50%, liquid to material ratio 60 : 1 (mL/g), pH 3.5, ultrasonic power 550W, ultrasonic time 35 min. The op-
timal extraction condition for dietary fiber from the residue after extracted pectin and anthocyanin was liquid to material
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ratio 12.5 I 1 (mL/g), inoculum amount 5.0%, the fermentation temperature was 35°C, and the fermentation time was
20 h. Under the process condition, the yield of pectin, anthocyanin and dietary fiber in passion fruit peel was
12.45%+0.06%, 1.21%+0.03% and 55.56%+0.05%, respectively. Compared with single producing, the yield of antho-
cyanins and dietary fiber from co-produce was reduced by 15.39% and 11.43%, but the material was economized by
co-produce, and three products could be obtained through technology process at the same time. Compared with single
producing pectin, anthocyanins and dietary fiber, the benefit of co-produce was approximately increased by 2.67, 14.99
and 0.31 times correspondingly. It reduces resources waste, environmental pollution, extractant consumption, and in-

crease the income of farmers.

Keywords: passion fruit peel; pectin; anthocyanins; dietary fiber; continuous extraction

DOI: 10.3969/j.issn.1000-2561.2023.02.020

HA&ER (Passifloraedulis Sims. ) h—Fh Z 4%
A SR E R ECE R TR A Y, B TR
B, B TREMRE. R, BE. GEFTHR
T DX, DR AR R AR Y KUK 5 75 ST TR
ZHREEE, HREIANE TR, 2.
EELY: . dehR . MEITRF 160 ZF0T £5 h
B, S HBALEBRIEE ., FEhUE . WEIAR .
LAY IEAE RIS, Mgz i H
BE2h . BRI AR

JoE T TR 5 AR, BB
R ERK . R EEREN, BRiietaE
BAMAEE L 0.14 77 hm?, 4EFA{EI T, BT
AR ERZHEHR . 200, RIANKIE 9
A, R, B Y AEZ 5, R —
WG o WA . AR R IR H . A
Bl O BUA AR A I SRl

BT ARG A REY 8, Ml L
W FEU A FRERITREHE, AERRK
KoarEmwm, B EEAAR, WRxE. B
Wi, BER” AR R —, JFAF
AR, INTHEARSREM, BInEAEER,
Qxt A AR RN I & F 2L P AE R ORI
T, BRERREFEARI . R8RS
0T RO AR, AT AR R A L
B PR T A A S A AP RE, 3
ERZPRBOT B —SOR R, filan, A
fik . JoK GEEEAA VLR iz FE s e A R
KRN T 2AAERERT K . BE T2 %4
TRV RN RE TSGR A | BERE R &R ) s10
T A DG SR JE B BT Ak A= 77 K 40 SR FH R ik DT U
2, TESRMR = B I R G A b, Ry
TBEAST] G b e A A el AR PR, RN L BEAR
PR TERE T, HAMmEABE R E
Wra&Em BT AR T A R BT 25k B TR

Y, AR IR SR A A e R A
1715 DA T 7 SRR B P B RS £ 41 2 — BER TR e
PARIGE, RPERIGABIAR, AEAE = R A A
SRR N L TR/ NN = Vi ] SN P O E]
AR BT USRI IR TSR 2 02 BRI ST, T
B, EARRBGE T ARG, SFA
2 bl 2 AL EARE P dh B ST, R L
— UK PRI SEPR IO R B R . AE T ARG
BEFYE 3 T R0 (Y SCRRARE o

P, ASBIF TR R S — U PR 2 I 7T A R SR B
AR BCR I AL @AY PSR LR 4E 3 Rl 2o e
7RI, T R PR B S A L 3 MR R | AR
O FIE B 2T 4E RS T 2 0GR AT AL, 1
T AR S bR A 7 B o LABBD BTN B . 2R
BaT5 g | LA FE B AR = A , Rl i
SRR B BORG ORI A LA A IR AR T

1 #MR5FZE
1.1 ##l

AR e A D ROl R A BRA F R
fit, RECOMRaM, Bk, THL BT gt
5 A s R (P), D-(H)-EFLBERERR . Jbatis
RIRH A RAT s RS R -3-0-FE B : AL
2 R E MR A RA R MRS B3R dE: dbst
VA REPEERREE (S thermophilus). R HN1F]E
FLAFHE( L. bulgaricus ): H [ f A4 4 AP A o0

AT ERHL (FD-1-50 Y, b nt i e se
AL A R AR ); B T4 ( DZF-6050 %Y,
i —TE R AR A PR ] )5 S50 %= S
(JOYN-HIC! %Y FipFRERHE FARA A ) BeER:
KL (EYELAN-1300, HAKGTHEALAH ),
12 Hik

121 BEIZHABREZAZT ELNOFR



552 4

PREMGSE . AR R A RO E LRI T2 407

TR R BRI . AE AT 21 4E 3 FhoA 3l
YRS T AR LA 1. % T 4R %
WG =For: (1) B EFRRELHE, T 100 H
i, B 10.0 g B3R, IMAZEIEIK , 50°CIK A 60 min
JE VT pH, RO AbEE, Eashik, 1Bl EE
BAE 2, A0 3 WU, W45, TNA 4 4% 95%
CEERRE AR, B0, UUTEHIEK BRI BOX,
S TR A AR AR (2) HZEEKE h
VR EUR B JG BBk , FRELBIIMA 50%H 1Y 2,
B, JHT pH, A NACTE, 43ES, RHA A R E
20, B 3 REEBOR, 4R, BT, WS
HEREIEET; (3) F2REBIEE TR
T, IAGE =K FBERR DR IR AT )5 K, R0
PRl KmE, GUEVER 2 Wk, B, Ea TR
HIEEY s i

AR
BULEOT . B

RRAR() < $h7 z la "
> w%w.; , m&_,@gf, I Lpf I
et ek Wor TR e

Y
(qigt ——HO0 | 21 W
R Y < Hm i

( fi )nﬁ‘y& ¢ & "
L
TR H

k. Bl = H:0

e < AT

R

H,O—-§kit—j—>1 Jﬁ—EFﬁ—»
{?& H,0

BN &

B1 BERERK. EtEEME|FEESRNY
IZmiE
Fig. 1 Continuous extraction process of pectin, anthocya-
nin and dietary fiber from passion fruit peel
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Fig. 2 Effect of each factor on extraction yield of pectin
from passion fruit peel by single factor experiments
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Tab. 1 Experimental devisal and results for extraction yield of pectin from passion fruit peel

45 No. A B C D R 45 No. A B C D R
1 0 0 0 0 12.35+0.20 16 -1 1 0 0 11.13+0.45
2 0 -1 -1 0 10.74+0.09 17 1 -1 0 0 12.06+0.27
3 1 0 0 -1 12.09+0.10 18 1 1 0 0 11.81+0.81
4 -1 0 0 1 11.82+0.13 19 -1 0 -1 0 10.83+0.96
5 0 -1 1 0 10.89+0.11 20 0 0 0 0 12.68+0.52
6 0 1 -1 0 10.43+0.08 21 0 0 0 0 12.48+0.66
7 0 1 1 0 10.76+0.09 22 -1 0 1 0 10.79+0.95
8 -1 0 0 -1 11.84+0.18 23 1 0 -1 0 11.08+0.97
9 1 0 0 1 11.56+0.54 24 1 0 1 0 11.13+£0.72
10 0 0 -1 -1 10.92+0.16 25 0 -1 0 -1 11.74+0.98
11 0 0 0 0 12.63+0.08 26 0 1 0 -1 11.82+0.84
12 0 0 1 -1 11.63£0.11 27 0 -1 0 1 10.51+0.46
13 0 0 -1 1 11.10+0.31 28 0 1 0 1 10.91+0.92
14 0 0 1 1 10.58+0.60 29 0 0 0 0 12.30+0.43
15 -1 -1 0 0 10.66+0.55

A 1 PRI EIEPET 2T IR R4y 6.37500x10°xAxD+1.80000x10 *xBxC+0.08000xB

Vi, R AR R R 4 NG s k] XD-3.07500x10°xCxD-3.45250%10 *xA’-3.05100%
’ 2 4 (2 2

SEIHES. K T B*-4.34100x10 *xC*-0.095062xD", # — 25} Il )4

04/ 2 H ]
Y= 122.95308+0.54447x A+16.16833xB+0.40307x 7 FEATIT, SRR 2. o
C+2.55867xD—0.03600x AxB—4.50000x10 >x A— 3 2 TP s s, JE R R=

R2 BERERRGEEIOPARAEZSHN

Tab. 2 Variance analysis of regression equation for extraction yield of pectin from passion fruit peel

E=E3l A H H B Yo7 F P M
Variance source Sum of squares df Mean square Significant
LAY 12.09072 14 0.86 9.24 <0.0001 *
A 0.59 1 0.59 6.31 0.0249 *

B 5.63x107 1 5.63x107 0.060 0.8096

C 0.04 1 0.04 0.41 0.5312 *
D 1.06 1 1.06 11.30 0.0047 ok
AB 0.13 1 0.13 1.39 0.2586

AC 2.03x10° 1 2.03x10° 0.022 0.8851

AD 0.07 1 0.07 0.70 0.4182

BC 8.10x107 1 8.10x107 0.087 0.7728

BD 0.03 1 0.03 0.27 0.6089

CD 0.38 1 0.38 4.05 0.0639

A? 0.77 1 0.77 8.27 0.0122 *
B? 3.77 1 3.77 40.38 <0.0001 ok
C? 7.64 1 7.64 81.75 <0.0001 ok
D? 0.94 1 0.94 10.04 0.0068 ok
B 1.31 14 0.09

AT 1.20 10 0.12 4.29 0.0864

aliiR 2% 0.11 4 0.028

pegii] 13.40 28

I R R R (P<0.05) ; R ZERWNEE (P<0.01) .
Note: * indicates significant difference between treatments (P<0.05); ** indicates extremely significant difference between treatments
(P<0.01).



410 o AE A F AR

%44

0.9024, HIF % RPaq=0.8047, H:lal I 70 1k 1]
Wt 2 K P<0.0001, R P=0.0864>0.05,
FUZBR 5 PRIE AR R A, HROLE
EREERTE, R AR CV=2.68%, Kt LI
(o] AT X A S iz SR B A SR AT 43 B A T
H4s i B fIZ¢ HI AB, AC, AD., BC, BD, CD
WAEE (P>0.05), HAR D K kWi B,
C*. D> XA FRKBRIKSEEAWNEE RN
(P<0.01), HASHE A, C MR Hy A*XHE
B iR B AR AR 2 W (P<0.05), K2 [mIX)

AR BCR AR R B R WY . D (e
W) > A CHBCRLEE ) > C (2= ) >B (pH ),

Pl 3 EML R T 4% DR 2R DR AR ) S A P X
AR BRI RN, W RRE, £
RS RNy - B ) > OB EE > B Eh R >

pH, FEA A ZR R B I TR 17 7 5 B R AR R Y
SOWA I N R, RPN ZACRE, TR L AL
BRIz, RIUNMLB V52, pH FIHALP
PR 2R Z Tk R A AR A 52 BAE A B, X A
2 BRI 22 S R

500
7 o
My B, s %
”’bu,agﬂt?‘/@ 5 4 400 wﬁ;? ?0«6‘(\“
W

e/% ‘A&G‘o

B3 BREAREXZEEAMBERERREGEZMEES % KW R E
Fig. 3 Response surface and contour plots for effects of interactions ofvarious factors on extraction yield of
pectin from peel of passion fruit peel
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Fig. 4 Effect of each factor on extraction yield of anthocyanin
from passion fruit peel by single factor experiments
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Tab. 3 Experimental devisal and results for extraction
yield of anthocyanin from passion fruit peel

%5 No. A B C D R
1 0 0 0 0 1.25+0.05
2 0 1 -1 0 1.07+0.01
3 -1 0 -1 0 1.02+0.01
4 0 0 0 0 1.24+0.07
5 0 -1 -1 0 1.12+0.04
6 1 -1 0 0 1.11£0.02
7 0 1 1 0 1.12+0.06
8 -1 0 0 -1 1.15+0.05
9 1 0 0 1 1.200.05
10 0 0 0 0 1.24+0.06
11 0 0 0 0 1.24+0.04
12 0 -1 1 0 1.11£0.04
13 0 0 -1 -1 1.09+0.04
14 -1 -1 0 0 1.1240.05
15 0 1 0 -1 1.13+0.05
16 -1 1 0 0 1.09+0.07
17 0 -1 0 1 1.17+0.04
18 1 1 0 0 1.13£0.06
19 -1 0 0 1 1.15+0.03
20 0 1 0 1 1.16£0.10
21 1 0 -1 0 1.20+0.09
22 0 0 1 1 1.19+0.07
23 1 0 1 0 1.04+0.03
24 0 0 1 -1 1.14+0.06
25 0 0 0 0 1.25+0.07
26 0 0 -1 1 1.160.02
27 -1 0 1 0 1.19+0.05
28 1 0 0 -1 1.13+0.06
29 0 -1 0 -1 1.14+0.05

pH . 7 T SR 75 e B %o A SR A AR R
LR AR REL CV=0.95%, AL
IR IO (E gt TR ok R LB R, LR AR
A I ] DA 80 R DA oA T 7 SR B AR AR
HHZHE A, B, CHI D ZExXER, Hbaw
7 C. DFZWIWihiyg A2, B>, C2. D® RAZH I
AC.AD . BC #J& T3tk i 2 iR Z ( P<0.01 ),
B A RZEW AB J& T & K&K
(P<0.05), HZE& B fIxZHI BD, CD Al
(P>0.05),

HIE 5 Al D (AR i 7E AD,
BD Fll CD ¥ 5 N BENE , 5 Mm% Y= 5 oh
3 AR, 2 I S ) %o o g A A2 I T C
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Tab. 4 Variance analysis of regression equation for extraction yield of anthocyanin from passion fruit peel

Ty 2E K 5 R H A ¥ 5 F p e
Variance source Sum of squares df Mean square Significant
A 0.100 14 7.257%x107 72.40 <0.0001 *
A 6.750x10* 1 6.750x10™* 6.73 0.0212 *

B 4.083x10™ 1 4.083x10* 4.07 0.0631

1.408%107 1 1.408x107 14.05 0.0022 %
D 5.208x107 1 5.208x107 51.96 <0.0001 **
AB 6.250x10* 1 6.250x10™* 6.24 0.0256 *
AC 0.027 1 0.027 271.60 <0.0001 o
AD 1.225x10° 1 1.225%10° 12.22 0.0036 o
BC 9.000x10* 1 9.000x10™* 8.98 0.0096 %
BD 0.000 1 0.000 0.00 1.0000
CD 1.000x10* 1 1.000x10™* 1.00 0.3348
A? 0.024 1 0.024 242.11 <0.0001 o
B? 0.031 1 0.031 305.12 <0.0001 *x
c? 0.033 1 0.033 327.74 <0.0001 o
D? 4.441x107 1 4.441x107 44.31 <0.0001 %
B 2% 1.403%10° 14 1.002x10"*
LS8 1.283x107 10 1.283x10* 4.28 0.0870
gl 1.200%10™ 4 3.000x107
SR 0.100 28

T *FR bR 2555 W3 (P<0.05) 5 **FIRALHLE 22 R4k 35 (P<0.01)

Note: * indicates significant difference between treatments (P<0.05); ** indicates extremely significant difference between treatments
(P<0.01).
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Fig. 5 Response surface and contour plots for effects of interactions of various factors on extraction
yield of anthocyanin from passion fruit peel
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k) >B (pH ).
223 JEIELAHKARRRIE ETHES
B, B S ICE B R AL 1 Y SO OR
Ft 6127 11 (mL/g), pH & 3.48, #@H IR
548.89 W, HFAY[E] 34.47 min, 7EISAECT Fi
AR 1.249%, ZEERIBOTHEAEN, B2
PR R WORHE 60 11 (mL/g), pH 3.5, @A
550 W, MEFEFE 35 min, T 3 ORATIRED,
LA OTTERTH N 1.21%+0.03%, 5 Hl{EAH
XHRZEN 0.29%, FBHm N TP 2R A5 i 5k
PEAER T 5
23 BFEIZHEEREBRAEHNEEG
e
23.1 RHFXRELERSA HE 6 WA, £
— REEAMET, WORHEA 12501 (mL/g) K,
R R A4 ik 55.01%+0.78%, 3 &
FHABIR A H B (P<0.05), % &3t L aiid i
KA R FBERA A, R rLig &=
AR, TR E AR RN SR, Bok
YRR 125 0 1 (mL/g), FEAEICIERE |
ARl | & T B (] 45 2

- BORHE o BRI o REHREE — KA

& BET ] Fermentation time/h
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K E#IRE Fermentation temperature/C
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5:1 75:1 10:1
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BE6 RBEERNBEREERAASERNIIZN
Fig. 6 Effect of each factor on extraction yield of dietary
fiber from passion fruit peel by single factor experiments
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AR, Wk 5.0%1E R & B IR S e fh i

KR EAE 28~36°CYLEIN, BT RIER
R AT R T TR B E TR (P<0.05),
36°C ISR RH 55.23%+0.52%, KT 36
CIAREME, TSR RS 36°CHE, BEH
Fhy= e 0 R B r= ik 8 T e KR E 455 15 Bl iR
JE i — 25 T i S SR LR T ke, AR
—IMERLECR , AN I B AR A, B
HEER P REE YT AR LR 2 ()
VEF g om i) S B IR (A5 2 27 4k E 7
TSR, TS R AT AR AR R 02 ik
TRE PR 32~40°C NH .

Bt S e ] A SR, A5 e T i e S

EREL, 20 h BRI BIRK . ATRER IR N Ll
W, M RA TS, W= AN E &
R EEA ARt /D; mEad, RKEEMEL,
AMAME R EERIR R T pH TR, FEOZ4W
DA B0 17 0 2 30 DR 50 D sl B o 52 B R Y
AR PT RRR RA PRAR , k E
I IE]%E 12~16 h H°H .
232 BAEREIBELAEFEGEMKELER
e 1.2.2(2) hy kit riit, iz H Design-Expert
8.0.6 BRI X Bl AT PEAL B], RIS T R M
GRS,

Xpe s R B e AT R ARG, 1S
FARE )T R B 5

Y=-135.18492+2.72867xA+6.29525xB+4.80787
C+3.19647xD+0.03900x AxB+0.02100x A xC—8.60000

x1073xAxD-0.05781xBxC—0.10900xBxD-0.03125x
CxD-0.14308xA%-0.23606xB*-0.05855xC*-0.03427

xD?, HE— % AT BT (£ 6 ).

2 6 Jr 2/ Ml A, Z AR F (58
9.81, MIRIFZmIH E 3 (P<0.0001 ), JATIA L
# (P=0.558>0.05), FKMBIRIAGRL, Hw REL
R'=0.9075, f1FE REL Ruqi=0.8150, % W% IR fiE
WU R RCR . R TR RN A R (]
H5EHERLEESESRNLR, HLNEES
TR ELA v B AR DG s P Iml VA A R {4
w (RS R CV=3.34% ), [Nt n] F s st
B SR B I B LT AR R AEAT A A AT . AF K e
R EF, BRIEZE B, C. BD, A°, B>, C*. D’
otk % (P<0.01), D, CD i & KN &
(P<0.05), HABFEZZmMARE (P>0.05),
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Tab. 5 Experimental devisal and results for extraction yield of dietary fiber from passion fruit peel

%5 No. A B C D R %5 No. A B C D R
1 0 -1 0 -1 53.37+0.36 16 1 0 1 0 53.48+0.52
2 0 0 0 0 55.51+0.05 17 0 -1 0 1 55.79+0.45
3 -1 -1 0 54.31+0.62 18 0 1 1 0 52.01+0.15
4 -1 0 0 53.52+0.12 19 0 1 0 1 52.08+0.14
5 1 1 0 0 53.2320.55 20 0 1 -1 0 53.95+0.83
6 0 0 -1 -1 53.87+0.54 21 0 0 0 0 55.64+0.51
7 0 0 0 0 55.54+0.52 22 0 -1 1 0 53.71+0.75
8 0 0 0 0 55.38+0.51 23 0 1 0 -1 54.02+0.38
9 0 0 1 1 52.12+0.55 24 0 0 -1 1 54.08+0.31
10 -1 1 0 0 52.49+0.49 25 -1 0 -1 0 54.51+0.61
11 0 -1 -1 0 53.80+0.78 26 1 0 0 -1 53.69+0.66
12 -1 0 0 -1 54.33+0.70 27 -1 0 1 53.01+0.22
13 1 0 -1 0 54.14+0.56 28 0 0 0 0 55.06+0.76
14 1 0 0 1 52.45+1.02 29 1 -1 0 54.27+0.52
15 0 0 1 -1 54.41+0.61

®6 BEREBAAESERIALPFERESNT

Tab. 6 Variance analysis of regression equation for extraction yield of dietary fiber from passion fruit peel

k23 S5 A A ¥1J5 F p I S ¢
Variance source Sum of squares df Mean square Significant
iR 29.68 14 2.12 9.81 <0.0001 *
A 0.07 1 0.07 0.32 0.5809
B 4.65 1 4.65 21.52 0.0004 o
C 2.62 1 2.62 12.14 0.0036 o
D 1.11 1 1.11 5.14 0.0398 *
AB 0.15 1 0.15 0.70 0.4156
AC 0.18 1 0.18 0.82 0.3815
AD 0.05 1 0.05 0.21 0.6508
BC 0.86 1 0.86 3.96 0.0665
BD 4.75 1 475 21.99 0.0003 o
CD 1.56 1 1.56 7.23 0.0176 *
A? 5.19 1 5.19 24.01 0.0002 o
B? 5.78 1 5.78 26.77 0.0001 o
c? 5.69 1 5.69 26.34 0.0002 o
D’ 4.76 1 4.76 22.03 0.0003 o
B2 3.03 14 0.22
AT 2.82 10 0.28 5.59 0.0558
Al 2% 0.20 4 0.05
ey il 3271 28

T *FR bR 2557 W3 (P<0.05) 5 **FIRALHLE 22 R4k 35 (P<0.01)
Note: * indicates significant difference between treatments (P<0.05); ** indicates extremely significant difference between treatments
(P<0.01).

K7 MR 7 A& REEEA RSN BEAAHBEEE, RZWZEAEMNARE. AL
RE L EAEN R, ZEANMERZL B, 20E &R RS 4EE R0 ERNER
AR BT, ol e B BE , W, . B (&R ) >C CRBEIRE ) >D (KRR
(ELX T A0 A b O SRR BB IR ] 52 (6] ) >A CHORHEE ), X IR 6 8ol i 22 57 3%
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Fig. 7 Response surface and contour plots for effects of interactions of various factors on extraction yield of dietary
fiber from passion fruit peel

RT7 BFMBRTEEBLER

Tab. 7 Comparison of co-produce and single methods of extraction

Dins RIEHEHE Pectin extraction AT AL Anthocyanin extraction & £ 4E#EH Dietary fiber extraction

Method = Co-produce  Hijlt Single B Co-produce Ml Single %™ Co-produce M Single
WORL L /(mL-g) 651 65:1 T 60 : 1 1251 125:1
pH 25 25 3.5
e /W 450 450
T At 1] /min 5.0 5.0
T T W 550
BB 75 I (8] /min 35
R =/% 5.0 5.0
R EE/C 35 35
5 BERT A /h 20 20
SRIAFR/% 12.45£0.06 12.45+0.06
BT/ % 1.21£0.03 1.43+0.02
TR AR 4R % 55.56+0.05 62.73+0.11
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HUIR T MR R . T RS L4050 R
12.45. 143, 62.73 kg, SR HATT RIS M T
T (3 FORLER = & 20 B Ak SR 90 Jt/kg, 16
o1 180 Ji/kg, WEEL4E 50 Ju/kg ) 1A, —IX
B T 2043 AR B r= i T 20825 19 2.67 £,
PEROTF T 28350 14.99 15, Hr=REE a4
0.31 fi5, WEAMOCH ™1 1/3, HEAITEE.
PREFL S

3 it

Tl e Al B F PR ER G 2 ), KA TR
PEM L7 A R S PR LAY T PG AR R i, BB
25 0 AN P oA USSR B s R s
23 AR RN T G i BE B b o g RN B U 5 0 A i
BE,AEA IR 0 YA U i U2 e Bk
A B G0 8 R R A 2, SCRER DR i R P e
FEHOKIEHERE B, e — R s &
AR By W 5 1 4 N ) S WP 1 82 i 2 R
W R IR A BB EORN B A ) e T AR A G
TEHERR LA R A1 FE & 44k
AR =3 H, BPBETT T — S SL 3R B & SR
Wi, O REELAEN T LRE, %EFHRE
Ji $ BRI s A 2o A v 25 R R AR 1, a8
T Wi AT B IR RN B BRI BT, ik
ARBGEE T — e BT AR P R, 5%
SEHRBUAE (0 FIRE £ 27 4k 00 07 B 72 T 25 Rk
KK T A B B A I . %8
T Mo SCHk s, Lt SR AT T2 2k
AR ATAT,

TETH 1R 35 7 i Bt A v R 22 303 71 mT A0 24
I, BRBEAKHERCN, oA B, hE,
Wik, HABBORH RSM ik (IR I ) 481545 ok
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(52 ) s SR BRIt — e S %

BEAR, ABIFGE B S8R T — 30 A 2R B i
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450 W, f%mE] 5.0 min, AT G &R LR
EAR 2 H 12.45%+0.06%
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(3) Kk MARBUR I AL AT 5 1 & R
Bz i v B USRS B 2 4k b 45 250 ) S U R
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