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Digestibility and Quality Characteristics of Noodles Added with Octenyl
Succinic Anhydride-Modified Wheat Starch
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Department of Food Science and Biotechnology, Wonkwang University

Abstract

This study established the optimal conditions of noodles by varying the amount of modified starch treated with octe-
nyl succinic anhydride in wheat starch. It investigated the digestibility and quality characteristics of the produced
noodles. The color difference of the noodles added with octenyl-succinic anhydride (OSA)-modified starch increased
as the amount of OSA-modified starch added increased but decreased after cooking. The cooking characteristics of
noodles added with OSA-modified starch showed increased weight, water absorption, and turbidity but reduced vol-
ume. In the extensibility of noodles, the noodles with 10 and 20% OSA-modified starch showed the most similar
values to the control. The digestibility of noodles with OSA-modified starch added showed a higher RS content as
the amount of OSA-modified starch added increased. However, it is considered that an optimal addition level of
20% of modified starch is suitable for the formation of noodle texture. As a result of this study, it is thought that
OSA-modified starch, with its low digestibility, could be utilized not only in noodles but also as a low-calorie food

ingredient that can replace wheat flour.
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F 20199 =HE A1ZHE COVID-19 pandemicell 23]
AATEAL, APA o g QT JREF i, At
A 5 g Hdo] ofstEflen, o mehy %E

AFZ7F EAS Lo tHAppelhans et al., 2022). $-2]1}
gk Aol A HFEL 20159% 33.2%=2 Z7}3 o]%
34% W&ol v £3S FA5IE o, 20201 o] F

383%=2 43| S7FFATHKDCA, 2023). ol wel GI
(glucose index)’} R 52, & AasHd, AL AF
o] Fa/do] FEL dom, olo] gk AH4lo] 78t

A= FAH o]t (Mun & Shin, 2002).

AT A 2229 50% oS AHA k= B3}
=9 a3 FEdoly Bl wEA LstEe] 4%
4 712 Sui 9 4wy e vdsks %‘25&
CH(Wang et al, 2022). AES 43L&l uwlel RD

*Corresponding author: Chang Joo Lee, Department of Food Science
and Biotechnology, Wonkwang University, lksan, Jeonbuk 54538,
Republic of Korea

Tel: 063-850-6825, Fax: 063-850-7308

E-mail: cjlee@wku.ac.kr

Received August 7, 2023; revised August 15, 2023; accepted August
16, 2023

236

(rapidly digestible starch), SDS (slowly digestible starch),
RS (resistant starch)® -i-3FCHEnglyst et al., 1992). RS
AT 28NA &astEA] G Z=2Es) HA
Av oz Ao| oo H|=s A7|Hoz dt 714 1
A 54 9 & vt BIHATH(Zhang et al.,
2017). 3 Kim & Kim (2015)°] 2™ A3hARe o)
b AS AdAle . 17hS A= A 71e4
2 F 2 QIAE Aot ol g A3 E-2 sodium
trimetaphosphate (SMTP) (Mun & Shin, 2002), A}3-4HNa
et al., 2021), 34K Abbas et al, 2010), 714+H(Zhang et
al,, 2023) 53} 2 3484 Aol els) AzE 4+ 3)
= 2Hd &8 K octenyl-succinic anhydride, OSA)
Y A dEe] @Y 23 hydroxyl groups®t OSA€]
carbonyl groups Alo]2] o ~EH|E WHg-of <] A E ™
(Lim et al, 2023), o] ¢t AEHT ¢ & {31 58
I PSS 7T B FHATNo & Shin, 2017).
0sAE Aol A2lele] WAL Az AT} 1
H3L 9o (Sweedman et al., 2013; Lim et al., 2023), ©]
23 0SA AEL A7 2 AFEsle] 2%2] Ao A (Kim &
Jang, 2005), $-7](Han, 2009), =F5~(Kim et al., 2002; Mun
& Shin, 2000), 5 H(Lee et al, 2012), HHL(Song et al,
2000) =3 7o Alzo| A83 A3L7F AP . 9]
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= WH= 97 Ao oF 20-50%E 2R SFH(Niu et

al, 2017), 2 ofA|olA| oA de] A2H]|E I T Beta

& Corke. 2001). 3HAIRF A3 o] 71 OSAE A&

A7goltt. wEba] o] AFe] HF

& AgARo] F7HE OSA AEES 5o Hrtste] 24
KN

Syeta, Axd F5o A8 F2 54

Als| M=

2 Aol AFEE EI7HRE Aol driEe TEE
(CJ Cheiljedang, Incheon, Korea)2 A}&-3%1th OSA A&
2 g2k U A5 (Roquette, France)oll OSA (2-octen-1-
ylsuccinic anhydride, 416487, Sigma, USA)S Al&3}o] A
239t} AZE 0SA HAES 10% (OSA-10), 20% (OSA-
20), 30% (OSA-30), 40% (OSA-40) =02 H7}ete] =
FE A Z3FA T} Porcine pancreatin (P7545; activity, 8x
United States Pharmacopeia [USP]/g; Sigma-Aldrich; St.
Louis, MO, USA)3 amyloglucosidase (AMG 300 L; activity,
300 amyloglucosidase activity [AGU]/mL; Novozymes Inc.,
Bagsvaerd, Denmark)> 2] & W] &3k SHof o] &

=t

OSA ™&E29| M=

FETF 10% olske] ¥ HAE(Roquette, France) 25 gl
SHF 71429 g2 718k 35%9] A& shurryE A Z23HA
o} Alz" AR slurrye 35°C water bathol] 4] 1587F 2
T 33 % 1M NaOHE ©]&3] pH 8.0-9.0 (Thermo
Orion Star A215, Tewksbury, MA, USA)S.2 X743} T}
1085 pHY HWH3l7F ¢1le™ OSA (2-octen-1-ylsuccinic
anhydride, 416487, Sigma, USA)E 7z} A& tiH] 8%2]
Zel gHAl F7Fskal 2417 < pH 8.5-9.0% A =7
it s vhg F2E 98 | M HCle AR&-ste] pH
652 F3atnt A" 0SA HAE slurrys 941827
(VS-550, Vision Scientific Co., Ltd., Korea)E A}-&3}<]
1500 x g0 2 B3l FSHFE 39, ethanol> &2 13] A
&gt oldf, OSA Fo] Holds AF Ao &FEe=
AASFATE AT Al o] A5E AlFE 45°C E€31x7]
(C-DF3, Changshin Science, Seoul, Korea)ollA] €3 7%

T

T AL 150 mesh Aol SHAA L A3

=2 M=

Az" 0OSA HAES 10, 20, 30, 40%= D7FF H7}t
stol Alzstal, Wr7HE oY 5% salts A7t wigrE
A Z o] AFE S THTable 1). W& €= 7](KMMO020,
Kenwood, UK)E A}&-3le] A2oA E7IF9} w5

] B A L e
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Table 1. Formulas of noodles with different content of OSA-
modified starch

Ingredients (g)
Sample
Wheat flour OSA-starch Salt Water

Control 100 - 3.00 37
OSA-10 90 10 3.00 37
0OSA-20 80 20 3.00 37
OSA-30 70 30 3.00 37
OSA-40 60 40 3.00 37

Y 5E7 vkl Alxd WS AlH 7] (HSN-2,
Hunwoo, Seoul, Korea)S A3t Hix &8 7448 5
7.5/5.0/4.0/3.32.7 mmo 2 o] 4ASL, ZE 3mm, T
7l 2.4 mmZ AZE(slitting)3te] =45 A Z3A T U2
(control)= AT = T8 UIHFE AME-3t] A =3H ).

=To| M gl 2ld £H

Azd 578 Aee W dE d 24mm 79 AES
E0] A Z=A(Model CM-5, Minolta Co., Tokyo, Japan)
&3l =439 th M= Hunter 3¢ L, a, b 3
WAoo s wAs & 4T HAEE HERY
Y(lightness), M =5 YER= a #h(redness), 4
EfH= b Zh(yellowness)S =431, M E=XHAE)=
AE=JL*+a’ + b’ & Aateisich Axd Awe] o A}
2 459 JH=E U3t dol2 7™ 38] ol st

Act.

[ o == i =3
AN
2

i =
RN,

=2 =AU FY

zg 59 ZA TS Texture Analyzer™ (TA-XT2,
StableMicro System, Godalming, Surrey, UK)E A}-& 3}
SAstt. - xS AEE TPA (texture profile
analysis) ZE=2 A ZZH(cylinder probe P/35, 35
mm dia, circle)E AHE-3te] 53] HHE S sto] FHFpo=

F71EHA T ZEHE 100°CY] BE BollA] 142 &9 &
& ¥ FEE Wi 187 34E F AR A4 e
A 37 WA st s AlA & S8 =] &
SAZHE B U} 2% o] ZelAlE Azez st
o ZYHEE Scm ZolE 67192 WEHE plate formol|
2¥Ey W] W o 7HE A T 70% Ha o]
oAy S 23] W2 EHsle], 7 E(hardness), T4

-2+ (adhesiveness),

(springiness), -3-%]“d(cohesiveness),
774 (gumminess) 2 A $14J (chewiness)2 =74 331t} “3Al

3t =3 278 Table 29 YERN AT}

SERCIE

Zg =49 AAFAdL Texture Analyzer™ (TA-XT2,
StableMicro System, Godalming, Surrey, UK)E A}-&-3}]
Z4319 0. XA AlEE noodle tensile rigs A
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Table 2. Texture analyzer operating condition for cooked noodles with different OSA-modified starch content

Item Condition
Test type TPA test Tensile strength test
Measurement type Two bite compression Return to start
Sample size 3.0 x 2.5 x 50 mm 3.0 x 2.5 x 300 mm
Probe 35 mm dia, circle Spaghetti/Noodle tensile rig
Test speed 5.0 mm/sec 2.0 mm/sec
Deformation 70% 120 mm
Trigger force 0.049N 0.049N
3l 33] WhE A3 HAgo 2 YeERf i) i sodium acetate buffer (0.1 M, pH 5.2) 0.75 mL9} & 48
100°Ce] Fe oA 4EES ¢ & 32& Yol 1 0.75mLe F7Hske] 2083 240% E4nke § ukeol S
@ & 228 AR AAHS AofA 377 110°C heating blockel 4] 1037F WH& 2] AJF T 5
28ty £ES AA T =43 Tensile rigs 732HsH o] x5 S glucose oxidase-peroxidase (GOD-POD)
& 3 7S 99 ol E ol 7+ S 20mmE 313, kit (Embiel Co., Gunpo, Korea)o & éxé 39t} RDSE
ol FA #AXE I Bolvte Admm)E FA3E 208 Fet EalE AR T, SDSE 208-FE 2408 Ao
Aok A S 574 2712 Table 20 VFERA AT o] Ead ME T, RSE 2408 °1T e dE o
o= ALkt
=72 22|15 &8
=] X EAL Kim et al. (1996)¢] WS Wyst  SAHEM
o 43tk e THS AW 252 500 mLe] # RE Age Ade 33 WHE AP O E meantSDE
= STl 9a, 100°Ce] e ElA 147 s a2 AT el A5 SPSS 23.0 (spss Inc., Chicago,
T s25 Ygo 127 ¥ & 288 AR AW IL USA)S ©|&3le] ANOVA 4] ¥ Duncan’s multiple
AoA 3E7E WAt S A T THE SN range testE AAISHATH ZF AAZE Abel9] FeA <l Aol
ok xElHe] 2SS 28 A3 $8 SHFS S £ p<0.05 oA ASEi
o Fye £ 34T 2Y9s 150mLe SFRTE
A& 250 mL W 2A—AG ] g2 & SIS FuE A5t gl nEk
dom, zeHe] £ S5 the A o8 Fakiitt
2| Mr 24
e -—dt e BT 4 0SA AR A7HE 9] MEE Table 39 LT
SRk 28] A @5 WEE control (81.4)7 HlZHH OSA 7

x2|ple| 852
Ze|=tre] 2% AT 25¢8 S00mLe Be T
T Ba, Axd 1S 1487 e 42§ A=

o FRHFE B8] 500mLE 2HF v SFFEA

(UV-1080, Shimadzu Co., Kyoto, Japan)E A}-&3}o] 675

nmo A B E =43l FFEE BAISAL

=72 2512 Y

OSA A&g H7Ie 559 &3& 542 Englyst et
al. (1992)°] W& o &3l Shin et al. (2007) WHL
2 A3 A= ZA 7 % 7](LP10, llshinbiobase,
Korea)E ©]-&3l] FAAZS H 33519 150 meshA| ol
ZAe] Ao AR5 Pancreatin 2 go] 75 24 mLE&
A7reke] 1027F wehs & 5 A4 Eelst s 20
mLS A # 3t amyloglucosidase (AMG) 0.4 mL, S/
3.6 mLe} &3t EAENS Azt AlE 30 meel

e
A&

BN oft FE:,

"U

B8 A7R AlEatell A E=A UERE S, o] OSA &
A7F o] SUMETE =2 %h(84.2, 85.3, 86.2, 87.3)=
UERAITE Bae et al. (2013) K320 wh=w A Fo| RS4
e o] ;(161— HES H71el99S o) A 1:(1:35)7]_ =7}sk
AT A7 YERT ol H7E e A
ﬂ°l71 Zo 2 Holw, HE7l SIS A
Aot 73] VT 28] & Axo] A9 HE
7} Aukx o g2 7143 A T control (57.5), OSA-10 (64.7)
OSA-20 (55.0), OSA-30 (52.6), OSA-40 (462)= HE H
7} grol S7Hg OSA-204H frel o g THadh= 73
S et Nam et al. (20152 971F9 78 25
Ho E/ﬁ o T= zﬂxﬂoﬂ 04 % ]‘]}; O]Z]—i E._L?_i]—%{
o} metA] DrERe] o] AT E Al ¥4 93
< "X e FFE R TAsH Hol 27 F AR
Z2 Qs WErL Aagh AR Helth X & gz
# 7 fARE A= E 7R AW OSA-200.2 UERS:
o AzxE AT 9@ AL Fig 1o] YR

ﬂloﬂ;n N

ofo o2t

=

-
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Table 3. Hunter's color values of cooked noodles with different content of OSA-modified starch
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Hunter’s color value

Sample"

L a b AE
Control 81.4+0.26" 0.22+0.04¢ 14.6+0.14¢ 82.7+0.28°
0SA-10 84.2+0.19° 0.05+0.03° 13.940.19¢ 85.4+0.21°
Uncooked ¢ b ¢ ¢
noodle sheet 0SA-20 85.3+0.12 —0.05+0.02 12.6+0.14 86.2+0.13
0SA-30 86.2+0.12¢ —0.10+0.03" 11.5£0.26" 86.9+0.12¢
0SA-40 87.3£0.27° —0.17+0.02° 9.42+0.04* 87.840.26°
Control 57.5+0.46° -2.4140.12° 5.57+0.44° 57.8+0.47¢
Cooked 0SA-10 64.7+0.20° —1.64i0.06; 4.47+0.55¢ 64.8+0.23¢
noodle sheet 0SA-20 55.0+0.15° -2.32+0.09 —1.2340.08° 55.0+£0.14¢
OSA-30 52.6+0.49° —2.44+0.05" -2.11£0.05" 52.7+0.48°
0SA-40 46.2+0.83" ~2.70+0.08° ~3.8240.14° 46.4+0.83°

UThe values with different superscripts within a column are significantly different (p<0.05) by Duncan’s multiple range test.

Control

Fig. 1. Appearance of the noodle with different content of OSA-modified starch. Control: 100% wheat flour; OSA-10: flour
replacement by 10% OSA-modified starch; OSA-20: flour replacement by 20% OSA-modified starch; OSA-30: flour replacement
by 30% OSA-modified starch; OSA-40: flour replacement by 40% OSA-modified starch.

Table 4. Textural profiles of noodles with different levels of OSA-modified starch

Sample" TPA

Hardness (N) Springiness Cohesiveness Gumminess Chewiness Adhesiveness (N's)
Control 41.83+5.643 0.0180+0.002°  0.0223+0.003" 0.939+0.042°  0.0163+0.003" -1.248+0.206°
OSA-10 34.43+3.166" 0.0143+0.002* 0.0155+0.002" 0.597+0.071* 0.0085+0.002" —1.513+0.249°
OSA-20 40.03£2.467" 0.0134+0.001* 0.0177+0.002 0.702+0.141* 0.0096+0.003" —2.747+0.484°
OSA-30 42.3242.305° 0.0135+0.002* 0.0178+0.005® 0.710+0.100* 0.0100+0.003" —3.354+0.364"
OSA-40 47.84+3.318° 0.0133+0.002° 0.0200:£0.003* 0.733+0.164" 0.0090+0.003" —4.358+0.506"

"The values with different superscripts within a column are significantly different (»<0.05) by Duncan’s multiple range test.

OSA HS 40%7HA] H7FslS 749 Hdle I8N
L, OSA-304H wold ¥74o] Uetgth A s
OSA-40S A 9|atal At FAo]

ATt weEtA OSA i HA HI7ERE 20% olshy
3t Zlog "ol

x2) ¥ %59 247 54 AFE Table 49 2
Hardness (74 )& OSA-10 (34.43N), OSA-20 (34.43 N),

& o

OSA-30 (42.32N), OSA-40 (462N)Z, OSA A&
s A4

@-F/ko]
| S7kske Aeg yehsth OSA
A A2 g2 JdEEF 2 f3de] =oH, 0SA
A FE7t BT JxTE St A A el o
2 Awrt Z718 Ao 2 HeltkNo & Shin, 2017). &
1} adhesiveness (F-2Hd)2 OSA-10 (-1.513 N's), OSA-20
(-2.747N's), OSA-30 (-3.354N's), OSA-40 (-4.358 N-s)=

239
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Springiness (€2 4J), cohesiveness (5-%4), gumminess
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Table 5. Tension profiles of cooked noodles with different content
of OSA-modified starch

Sample') Tension

Force (N) Distance (mm)
Control 0.183+0.018% 48.443.40°
0SA-10 0.208+0.014¢ 57.5+1.66™
0SA-20 0.177+0.014¢ 67.1£8.66°
OSA-30 0.133+0.015" 64.3+6.61°
0SA-40 0.101£0.017° 35.1£8.95¢

UThe values with different superscripts within a column are significantly
different (p<0.05) by Duncan’s multiple range test.

(#H4), chewiness (R E4) control (0.0180, 0.0223, 0.939,
0.0163) tH] OSA & 7} WA springiness (0.0133-
0.0143), cohesiveness (0.0155-0.0200), gumminess (0.597-
0.733), chewiness (0.0085-0.0100)% & 7k vebdioh
@A, S, A4, ¥¥42 Controla} H]ws] 294
Zpol7k 9lont, OSA A& 37F el e fol4 Aol7t
UER A 23t (p<0.05). AES A7He S5 2473
Afe] RS T et vkt Aol YERdTA B
2= A HLee et al, 2014; Choi & Lee, 2023; Cho et al.,
2014). AT Hrks We] 227kl FFE vIAH, 27
(control)9} FA 3 %A 7S RoJalr] 9Jeje HHE
Fol A H7PF et 0sA A H7F =559 vz
T3 fAE 2H 7S 7HAE AJEE 0SA-10, OSA-20,
OSA-300.2 Helt},

o] AT 2

=8 F59 444 S8 4F= Table 59 VEFHT
Jeong et al. (2019)°] W22 AL 49 A= §
Force (N)Z YERATIAL ST & (control)2] A4S
0.183No.Z UERTh OSA AES 37k Al59] 217432
OSA-10 (0.208 N), OSA-20 (0.177N), OSA-30 (0.133N),
0SA-40 (0.101 N)Z, OSA AE-S 10% (OSA-10) H7}3
A gollA 7P =& 2188 S YERRAIRE H7bEre] St
T5 7Hashe 73] e T Controldt AR 21744 &
Bl AJ§E OSA-202% et} Shin et al. (2002)°]

2 AR 20% H7FE =] A S A

Tl whet tgatdlon, ARe Atk 22 59
Aol 7 =4 vebskth wERA controlt 7HE A
g 2A%E Foshy] sl = OSA A& 10% (OSA-
10), 20% (OSA-20)°] A& H77F A dg Ao = Bl

=2 &} K25 B

OSA A& 7t =¢] Z8 5447 Table 69 Ure}
Wtk 28 "o FEE4E-2 control (144), OSA-10 (148),
0SA-20 (162), OSA-30 (192), OSA-40 (216)Z, OSA A
i 3ol S7HTE FF 5780 Eole APl b
ElStth o] OSA o] Wrhgo| Hlsl] &g Bo| B
Sal= Aol Q7] WEoZ Helth OSA A& A7t =
2] FAIE= control (61.1) ThH] 62.0-79.12 Z7}l90H,
F-3]3= control (235) thH] 218-2272 7+4~3}t}. Choi and
Lee (2023)] wW2W -5 A=z A A& Z7bol uje}
FA 2 RBy7 78k na Rusiiont B Ards
FAE F71sta Foe gashke 237t vebst o=
OSA o] dnk Lol vls)] & EFgo] o B7] o
FoR Bt &S 2T A A¥FEY SHEY &
2AYS =3l A0 2 B (turbidity) S 24 5t e £
UTHPark & Eun, 2021). 57¢] B+ control (0.158),
OSA-10 (0.203), OSA-20 (0.221), OSA-30 (0.242), OSA-
40 (0282)=, &2 & AP 4TS OSA AE M7=
o] F7IEFE o] FUleth ol OSA HE §Hol
7S W Yo EoF= FFE AEo] F535H

Ao wuel g7 S71ek o' Bl

Ze| F52| 48k

zx8 H59 &skE ¥ A= Table 73 2o Q1A
W &skge Asl&wo| mel RDS, SDS, RSE -5
(Kumar & Prabhasankar, 2015), 2% SDS9} RS& AW
F43% @ A5E JAshE 715 Ao thZhang et
al,, 2017). OSA A&2] RS gaFe 34.3% AL 52%
2 OSA HE2] RS shgo] ARl vl 7H= =%
ot OSA A& #H7kek xg] WS H7tgo] 7S
OSA-10 (21.9), OSA-20 (25.4), OSA-30 (29.5), OSA-40
(32.2)= RS §Fo] F718tth RS aFo] F7hgkel ot

Table 6. Cooking characteristics of noodles with different content of OSA-modified starch

S b Cooked noodle Cooked water
ample
P Weight (g) Volume (mL) Water absorption (%) Turbidity

Control 61.1+£3.18" 235+8.08° 144+12.44" 0.158+0.027
0SA-10 62.0£4.01° 22742.65° 148+16.08" 0.203+0.009"
0SA-20 65.6+1.20° 2224252 162+4.84* 0.221£0.005™
OSA-30 73.1£2.34° 220+1.53% 19249.11° 0.242+0.012°
0SA-40 79.1£3.07¢ 218+0.58" 216+12.38° 0.282+0.013¢

DThe values with different superscripts within a column are significantly different (p<0.05) by Duncan’s multiple range test.
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Table 7. Digestibility of cooked noodles with different content of
OSA-modified starch

Sample" RDS (%) SDS (%) RS (%)

Control 82.3+1.75°¢ 1.26+0.37* 16.5+1.79*
0SA-10 72.742.29° 5.40+2.99 21.9+£1.40°
0OSA-20 70.4+1.97° 4.1241.28% 25.440.69°
0SA-30 66.5£0.56° 3.99+0.64® 29.5+0.64°
0SA-40 65.542.57° 2.3342.13% 32.240.55¢

DThe values with different superscripts within a column are significantly
different (p<0.05) by Duncan’s multiple range test.

727, 704, 66.5, 65.5%% =3}2 02
°jE} Han (2009)] =™ SDS &

B 7)o Hrehd 53 8o <
% Be} AX|stE Apoltt. wpEhA] RS ko]
2 Z748l 7] wj 2ol We GgRISGI) 7
P2 Aolet A2k RS I3l 2805 ]
Z X9t controlat 7HE F-AFSE Mo ZA 7 U
51912 ul 0SA-20°] 7}x XA Ao Hol

o&l §3
2
SO
RN
oft }f;

ol

ol

W o
Lo
o
o]
IN
N
%

X

2
k1
2 o2 lo

K o X xR
BOAr ot Jo o e

o (o]
) =

o] A& 0SA B A
el 27 27¢ WY, Az
F4549¢ 2ARIIT 0SA A

2o H7Es g3t x{?lia]
& Fo 23t 9
g A7 Fe) As

= A7l S7tEE W Skt 28 Fele 2
adte AFE Btk 59 2540 A A, FE
TE, 9= S ed Hule dadte Ade U
Btk ol HUE IAske S FRe dFo] dastd
A zEA] Aol 58 Ao® eItk 0SA A&E
7FE =] A HIbgol 7S Eokl o 84
3, A4, ©EA, 242 control Y] FHadle AEFS
UERH 21, OSA-10, OSA-20, OSA-3094 717 fAFSH

ZAE YERATE 59 AL 0SA 7] 10,
20% F7VeE =50 controlt 7HE A AFE e}
Wk OSA A H7FeE 9] 48182 OSA i A
=2 =22 RS S BT 28y A

]’E}:o] ‘—7}'% =
o M) g4E& 9% A4 WRRE A7 20%7F A4
g lom gy 2 A7AH 0SA HELS W2 48

&2 7 F5 w9 ket WokeE hAY Az 4
Q oz AZAHEY, =3 7 9

Theo] Heste] AZEe $Y ARLA7} AR

BrtesE 9 FARYY Jatd Bl 2 Aol

&ALl 2
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