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Abstract: In order to improve the baking characteristics and nutritional quality of mung bean bread, mung bean sourdough
was made by fermenting mung bean flour using Northwest leavening head, and then combined with yeast as a compound
leavening agent to make mung bean bread. The microbial composition of the Northwest leavening head was analyzed to
clarify the composition of its microflora, the Fourier transform infrared spectrometer and rheometer were used to analyze
the changing pattern of the secondary structure and viscoelasticity of gluten proteins in the dough of the mung bean bread,
and the texture meter was used in combination with the sensory assessment to evaluate the sensory quality of the mung bean
bread. The results showed that the phytic acid content of the mung bean sourdough fermented in the Northwest fermentation
head was reduced by 44.71% at 6 h of fermentation, and the pH and total titration acidity (TTA) were 6.29 and 11.03 mL,
respectively. Compared with the control group, the bread with added mung bean sourdough showed a decrease in the
modulus of elasticity and viscous modulus of the dough, an increase in the plasticity of the dough, the content of a-helices
and p-folds in the secondary structure of proteins, and the stability of the dough. The antioxidant results showed that the
scavenging ability of mung bean bread for both DPPH and ABTS" free radicals also significantly increased (P<0.05).
Therefore, the use of Northwest leavening head to make mung bean sourdough followed by complex fermentation with
yeast can improve the baking quality and enhance the antioxidant activity of mung bean bread. The experimental results
would have guiding significance for the development of functional mixed bean bread.

Key words: mung bean; sourdough; dynamic rheology; protein secondary structure; oxidation resistance; bread; quality
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BE 75% BIREAFE T AT 6 ho

TG TE A RV $5 BEER 1 BE 5 REgR A5 9 TR T A1
S/NEERy . oKL Aok . TEERE . FIAEPE S ENR A 4
S FE BRI 2 min—= 3 8 min—IKEE 1 min AYRIE
PR ST A S, 1 RIS, fdEs sy
JE B T L, IFHERR S ER 70 g/ 0T, ERIEIFETE .

F 1 WERHIER

Table 1 Formulations of bread
3 =N

- — I (g)
0 hah O o mEoh Kk TREE SRR S

1]zl
CS 200 0 0 0 110 1.5 5 5
W-10 180 0 20 2 110 1.5 5 5
W-30 140 0 60 6 110 1.5 5 5
S-10 180 40 0 2 90 1.5 5 5
S-30 140 120 0 6 50 1.5 5 5

1 CS: gli/ Nz T BRAL; W-10: U8 II10% A AL R4k A0 14 T A5 W-30:
TRIN30%A A HEE: GRS A THI A5 S-10: TSN 10%25% & 12 18 W1 4 1 5 S-30:
TR TIN3 0% 12 1 T A A9 T

TS, R EEIREE 32 °C, REHRE 75%, 1R
KFENBER 45 min, 56 _L KR E 200 °C, T KR
£ 190 °C, 5%¥% 20 min.

1.2.2 SR i g s a4 DNA
PR S PG AL Sk PR BUE IR R 4H DNA, PCR
PG 5 22 BRI RS FE UK ARSI, A5 I S5 s %
F T Y E R B R T  dad
5B 2 AR B FE X, A P b Sk A i A=
H %

1.2.3 BRIMHATAY pH . LR FIFERE A9 2

1.2.3.1 PR AR pH FLEFREE I pH A BN R
JEE I 52 AR B Katina 250 () )y EhBS VRIS M. HETf
FREL 10.0 g BRI AT, BT 90 mL 7&Kk 1, 800 r/min
S IR 5] 5 3 pHe FH 0.1 mol/L NaOH
P ETE VT 2 , T o R P AN T e 1 i A R UIE A
W45, 2 pH=S8.6, {EFEMNY NaOH {AFRRN N BBRE .
1.2.3.2 PR A AR MM 52 3R S i T 1% 1 45«
AR R B E AR PR T/CT 003-2022"2 J5 vk . FREUREE
10.0 g, il A 10.0 mL 4 Na,SO,-HCI & B &
100.0 g Na,SO, & THRIE N 1.2% i) HCl T, &2
252 1000 mL), $R¥H#EHL 2 h J5E5.0> 30 min(4000 1/
min), WAEFE 5, FH Na,SO,-HCl FEBURE %
% 50.0 mL, £ PREEIELARTUE /G T 4 C IRE T4
1f. B W 2.0 mL T 10.0 mL BEESAE T, A
15% =5 418 2.0 mL, 1R5], 4 °C 5 2 h 5 &0
10 min(2500 r/min), BU4=HE 75 ¥, A 0.7 mol/L
NaOH #7 pH } 6.0~6.5, /K EAZE 25.0 mL,
ARRIE ST A

AR PR A v i 22 9 225 1 HERR I 0.1 mg/mL A#
PREFTS VR, BB 6 0y AN RV BE I FRFi, B ASEl
WA 5.0 mL, 4353 & A2 0. 0.004. 0.01. 0.1,
0.2, 0.5 mg Y BRIV, 7] 6 U REiEs 7 AR 435l

A 4.0 mL AW (1.5 g =40AbEFN 15.0 g iRk
IR INK I 2 25 2 500mL, {8 FHATHRE 15 17%5),
RS, H 8 20 min JFERE EVEWT 1 cm e,
F 500 nm AMMSENGHEE . LA AN AL BR, AR R
B4 BB AR AR, 28R 2RI T A 5 R
TR TP R 5 I S - WZH 5.0 mL iXRE i
T 10.0 mL B0, LA 4.0 mL SOV, 1R
%], B0 10 min(2500 r/min) Ji5 B 3 WA o I 2
W SRR SR 25 A . 7E 500 nm PR
FEWCHE, AR AR S A A (D)5
m, X 25 x 1000

X=—— x50
m, X5 %XV x1000

oA X AR AR & 2 (g/kg) s m, Hy
5.0 mL A H AR FR BT (mg ) 5 25 SRR e 25
AR (mL) ; my AFE TR (g) 5 5 Al FH A4
FR(mL); V e b 32 BURAAFR (mL ) ; 50 S HL
WEFIAFA
1.2.4 TRRASERIE R sh s AR AR PR
Lei 55 (7 b A Tl a2, JEms VRIS B Al & 1
SEHr (BEAE 40 mm, [H]BE 1 mm) b, 1F 25 °C &4 F
X A TR G ARSI, P 2 B TR A
AR A 1k K SO, LRSS SR A 1 min &, PF
AT 4T4# (0.1~10 Hz) I, N AEA 0.5%,. #EEEID
ST BB B (GY) L R PER R (GM) 6
1.2.5 MWHIHE AR RIE 1 D A R
P R SR B SR FH A ST AR 2T A A (FT-
IR)HEATIE, IFZ:H8 Bock £50 0497772, FT-IR Gk
FHEEEE A 400~4000 cm ™!, 43 HERJy 4 em™!, 14
WHECH 16,
1.2.6 MEALILAFEMNME HENEFES% GB/T
14611-2008" FFify B, mtipbks se s, =ik
JCE 1 h, S35RRE AL BT R AR, IR AFN3)
LAY . BRI T =P T8
AR (mL)

[ (g)

1.2.7 HEAATTAREE I E MR HE Sheikholeslami
LU Wy AV EAE R, FIERACE 1 h 09T AL, MHE]
#RHL 2 em>2 em BB, FSAAASCR HLEA T, =
B E RSk TA36, BT 3 R 3 mm/s, i 3 &
1 mm/s, JG %R 3 mm/s, JERFEE 50%., FPFEEM
B R G T S 08

1.2.8 T H HH LSRRI 2

1.2.8.1 FEFEE mtles  ARHE TR AT 7L FE
VRIS . HERRFREAR Tk 2.0 g FELOAE D,
A 10.0 mL 80% PNHERIEW, 2 EH S /KU EAE 25 °C
KB IR % 28, DL 200 r/min #2821 h 5, 6000 1/
min Z5.0> 5 min, BCEIERA . 53PRIIA 10.0 mL
F1 6.0 mL 80% PNERWWE, L il 537 3 Ik
s EIEW, THE B T/KEA S 50 mL.

= (D
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1.2.8.2 DPPH H HZIEREE I DPPH H B3
T BRFR I E S IR Xu 50 7R FRE RIS DR, B
1.0 mL #£HU#, Il A 2.0 mL 0.2 mmol/L DPPH ¥
W, IR T ROGEE 15 min, LA 50% 2B RS FFE
ATV, F 517 nm FIEWRSEEE. DPPH H H
FFBRFITA AN

DPPH H 375 B (%) = (1 _A

- )x 100 = (3)
Ko A, RS TROG B Ay A AN
SRR
1.2.8.3 ABTS'HHIEFEMREIMWE ABTS'HH
FIEBR RS I AR SN T I E S . B
0.2 mL FESAER S 4.0 mL 7 mmol/L ABTS iEHK IR
4,37 °C F/KH 10 min, LA 50% ZEEh2s AREIEST
PEAE, 76 734 nm FEROGRE(E . ABTS H AL
[R50 = RN WS

ABTS H Ela%i%ﬁ,’ft%(%):(l—%)xloo 2+ @D

K A, SRRSO G REE; Ay A AT
WG
1.2.9 HHMWEEPEST RIS, $i
SR 2 PESPRHERT LGS 2~3 h JE e TR E
PR, ST AERS | EE . KU, B L)L R g mT
P E VATV, /N B R 10 A tEFn 10 2 55
P2H A%, AR AE 21~35 X 22 JH] .

R2 IR
Table 2 Sensory evaluation criteria of bread
i H WorbRifE IE(T)
SRR, 2R BCFHGI, 2R IRAA %K 6~9

yZ O 2ol R LN S o £ e W AR 1) W Y G
SRS I, RS A BEAT, ZHVHREZE TS 14

NAMEERS), TeAs 6~9
fiked NAMEPRENS], TCARE ek 5
PIAIMEPEAS TS 50 B €0 R 1~4
HAA BYER, 5% 6~9
JAR HHELEYES, TH% 5
HETXAYER, G 5% 1~4
FURRZEAN, KhgbEs of, AR 6~9
11 11 JRAE R, ARG 5
IERAE, Rt R el /N, /G 1~4
. A7 R 6~9
ol AHTE i, R 5
> e 1~4

1.3 #HIELIE

BRLHSCIG Y B A 34T 3 YK, i@ SPSS 16.0 it
FTEYRAL T, SR A ANOVA X8t 722 55 B 2
43H7F(P<0.05), FH Origin 2018 #7415 .
2 RS9
2.1 FREREEPREMIRIERK

SR T PE A Sk T A B RERE T 2B, R
38 S ) e AR AR i o B8 B A A BRI AT 4 HT o
El 1 v dbEE SR E R RSP B SRS RS, R L

AL, PRI S BT BRI AT e 2R A D S B Bl A LR
PH, b 55.57%, Horh PR B AR A ) FLATF R L S L
FFER . T RLAT B A OE R . BRI 3
b ERWG R, H S R 91.21%, HIR /M2«
AL 5 b 4.0%. S IUAR . T E . B AS b X R i A
FLARBAFE A LY, PEALEES, Th i P A s AP A 2 LA
TR, LAt X i A s A 22 S TH G LR LAT B . T gL
FFEAFNBEHEZLAT B AR Z Airir T & 3L, AR 7L
FFRTEACI R P S P A VLR i 2 Fh i 5 =
W, FEFLATF IR AT DIAQUH P A S | M2, IRy 7 R A E
AR AR T 2y A S, R DM 22 B R T DA K i T
A3 ISR R SR, XS A = T e X
23 S LAY TR L B SRR X UR P AR g R R,
TIH i 7 i AR B By AT 4232 7

100 -

= 3t B st

SRR ]t KA
go| | koxmiLi © MR

© BRI O AR

o LA
= R
S Rk
@ L

jl

PRI b GRS R
HH 7 (%)

40 | Pl BT
7t
ZZELE

20+ [

0

il HH
B 1 Emok-r B iR A

Fig.1 Percent of community abundance on species level

2.2 BREE%EHTIES pH F1 TTA BT
Kl 2 s iR A R L R T pH Rl TTA 1948
feo HHIE 2 AT, BERE % 1 A) a0 SiE K, 1 T P
pH B TR, mHI TTA N, ZEA4% 6 h
J& pH TR A, TTA 55 . Bl BEETE X W)
A B Bt A 9 i A o AR st e g 2D, R T A Y
pH SEMAE /N, BEFE R IR EAT, TR 1T AT PP B e A
P FATE LS AR P =4 LSE SRR . 4R .
AREAVIR, BYVIREmEE N TTA (E7E, S8 T
HeE I, pH TR

6.6 - 25

62 20

6.0 ~D

5.8 1 b 15 Ll;
T 5.6 A A =
= 5.4 4 f S///(vi~/”$// L 10 &

5.2 T =

5.0 - pH L5

481 g ~T1a  F

461 0

0 1 2 4 6 8§ 12
S ERTTE] ()
K2 srEmRimA kRS T pH f TTA 17284k
Fig.2 Changes in pH, TTA of mung bean sourdough
during fermentation

T RIS ROR R - R Al — 8 AR AN [ & B A [ 5 22 5
2(P<0.05) .



%455 5 221

KL , 45 PUALMESk A TR CLB N S S TRt P50 - 145 -

2.3 BEEAAEIREPERIENTL

&l 3 Rk e TP A R AR S . R 3
I, Bl 2 PRt Ta] (A e, 198 T 1A HR AR IR 5 KT
BEAIS, FE A7 2~6 h B FEERCHEH R, B 1.7 g/kg T
B 0.95 g/kg, X% 6 h J5, FEIR AT, 1E
K ERIHA, 8 A A P U B AR TR T,
FE PR A AR R 53 D B mREL FI U LB BERR NS, HF i
AE PR A Fr A . BTSS0S s R B, & gt
R pH BB WAL, A R THE R BRE M H e, 42
AR Sy o (HAA IR I 1Y Feil pH /T 6.5~7.5 2
(], DAL 2 55T DAFE Hh, Bl R B AkS A T, T
AR Y pH 234k REAI, P IAR BRI TG R X pH 19
SRR, PITRZ RS A R B0 43, BR gk &b 7 4
Wz, FERR S NS B S R A B S

18-
*a\_a
5 161 b
=
= 141
41 ¢
@ 1.2
m
ATy d d d
-
A —
0 1 2 4 6 8 12

TR E] (h)

K3 s Rim Al PR iy e 1k
Fig.3 Changes in phytic acid in mung bean acid dough
TE: ARV NG FRERIR 22 5 1. (P<0.05)

24 BERESREFS

El 4 S i AR A T s B . ST RE L
CS FH b, B35 S G0 i BN, &3¢ 2 1an 62 1 A
(a) 180000
160000 -
140000
120000 |-
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O 80000 |- v
—e— W-10
60000 - e W30
40000 | » S-10
20000 | | * 530
0 10 20 30 40
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b
®) 100000 -
. A
80000 | AT e
A"“ >
5 I
& 60000 - N
ED & ﬁzj".»' = CS
Lon¥ —— W-10
40000 A % e W30
v S$-10
20000 - ——$-30
0 10 20 30 40

K4 mA RSP R (a) | KPR (b)

Fig.4 Elastic modulus (a) and viscous modulus(b) of dough

G'Fll G"#R 5 T, RIS PEAR G KORG PR A
E 2y | R TICERAYII =R v 427 NN ZIRENE ep S G
B, GURZ T G UL BEAT [ AR BT i
WASRFPER S 2k LSRR R, T AT ARG SO,
A REJELR LR Y B R LA N T A A o B AR
WK, ELEETERT 5K A&, SEm A H T Y
TR, AR AT AR R . B R A
HAERY BIWFF A BIIE TESE, SR oK S, A
SE4K A I T ROk 23 b TaT A S 2R fE A il RS o
HEAb, S ARG ek SRR T AT B4 TR AH LU, S 1SR
P2 T AT f4g T A, HC 53 PR (G FIDKE 4 (G 1 B2 AR
o FEBEAY IEPRIE IR 1T AT A Al T A B A ARy
PN, BRIVE S NAFTE B IE WL, 85 1 B AP A
it 0, AT A P R LD 22K R A, 43 TEl
JR JIBE 0, TS A5 R ARG, T AT A MRS b KR
B R  BUH R 30 D PR ARG AR
A 25 R T LU HY 0 A S S IR 1 AT i v T ihd AT R
A
25 FEEBERAYERREHTLIH

£ S TR TAT A PR BT R a AR AR SR UL
R 3. R 3 AT LIA Y, 5 TR T AT ) T T AT, G
HAHY -PTE AN a-BRTEAS G2 55 B, oL 6
HHAN B-Fe fAa G BRI B —ESHY p-PT
BN a-TRTERG G2 L ICHLIE: A B-HE F 4 Aa S i,
FEAT PR, G FR AR T AT i 45 B e S T T A,
HAE AR TR TARE . HPig— s
PR 2280 A e O L T A o 5 A A I A R AR R i
ShZpl, BA LRI B RGP PE, REAZIR/L
AFEE R ER F R A5, 4 g5yt [RIn,
P 16T AT P B Bl 2B A A I ek A rp 3 1 i D i i
A LA R T A A R S R S, DA A T
HASHNERE . T RS L 4E o %
=, 7 M EARIERT S BELAER S . SEME B IR
BT, PR AT AE R T . LT AERR T . AR TOPERESE, v
DAR 5% A R AT AT 1T AT A T P P i S B T
AT IR AT AT TAT AT v s 205 R BN PR 2T 4
WK 53T AT B R P IEE , BELAS AT AT I 28 5 A4 B
TE R, WU THT i 25 1 RS e MERY . 5 IeIE]
P, PR T AT T G T AT o, AN PRI e T A gl o i, T
AR EIR A KRS SR, fest T E A BT
B, I B-PTE N - TR AL SR IE TN, JCALNIAE: fh 4544

23 HAR AN %)
Table 3 Changes in protein secondary structure (%)

FEh a1 iE s B S TeHL A Hh

cs 17.43£0.49*  37.47+0.90°  26.26+0.46"  18.84+0.56
W-10  14.08+£0.18°  35.46+0.09°  21.42+1.00°  29.04+0.86°
W-30  14.04£1.37° 34.35+0.12°  23.34+£0.38"  28.27+1.08"
S-10 15.57£0.17°  36.85+0.30"  23.01+1.03*  24.58+0.81°
S-30 14.23+0.26°  34.39+0.24°  24.22+0.42"  27.16£0.29"

TE: FISIA R T 5 R 2253 0. 3% (P<0.05)
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5/ A FAH B, ek el H P BT
N a-BRTE A FREAR, X2 K /N R i RS
M EZELL p-Pr& 0 32, Hol EfE 40% 2247, a-12iess
21 16%, & E R M a5 p-IrE
5 33%, a-1RHE R 11% ZE4700, T LABEZE Sk 2R s
LU A1) 4 356 T, 2o 3 A T AT T e 5 R R R
=E
2.6 EEMLEESH

T A 1) LU 25 02 25 S5 1 A S WA B 1) — > ER B4R
i, AR 23 52 8 o o} 4t 5 TR AR EL 2 PRS2 ) DL I 5
TELE AL, B SR SO BRI AL G0, AL E
755 T RS, s st SR A S, ey th 2y
Wahno 3X0& M TER T RS A 4 RE i A 25 RR e
2 W AR URZZ 25 25 1, BRI ooy il LA v 141
gh ke e BIMGEEVE A, (HHICEL S G e e ki
REMISCEREER . FERR T A L et A v, PEALEESL Y
T ZUAT B AU ZLAT B AR = A HLR . b=
W EESS AN T AEARRAEAI  . AhhEAA Bh T
T AT EBUE 1 I 2 2, B g AT iR <CRE T, &
et A = A A LA RIS . SRy BrTRAA
BFEIE B AR, RIIES I T S8 52 iR 1 A1 Y
T, U 2B e, 2H 4R 45, B 25
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Fig.5 Specific volume of bread
TE: AR/NG PR 28 5 35 (P<0.05) .

2.7 EEHEAEFE SR

ARIER T IN R AOLR I AL S R WLk 4.
X RRLHAR LE, BEFE Sk A U I a3, 6L aY i
NI X A S A < E (TR [| IS IR 2
AL, YW R T s R PN SR A Sk
B, L SOk FNR 1T AT IS 0 X HRE e A e 2 (P>
0.05) . SHPEREOCHR W] LAY N R SUBARE , THIAL
FIPTIEAZRE SRR b . MRS A ol 228 58 42 i
e )5 T IB AR RO BE R, SR T 10 A0 X NELNES 19 RS 4IRT
PEPS N ERPEAER IR N TS HITES N TV RGP
AT B4 | A PR 5E BRI RE T, N SR PRBOR
T AL 2 it B FEGSIN 1 & SR T AT B T EL R,
g B2 RN EHEL AL /)N, SR T AL LT &) T .
AN I3 212 T AT 4y T A A 3 MLV B i T 1A%
GEry/NZE T, B D VU EEL TP DA B R A

PR 2 T Ji e A AILIR, 2B R T 1 X 25 o A
FEP, AT A TRy X THT A0 2 TR AR I B A R Y
AFIFE o

* 4 AR BRREE
Table 4 Texture properties of bread

R i S MR NELEPH:
cs 334.33+£20.65°  10.81£0.77°  0.71£0.09*  26.06+3.51°
W-10  780.5+21.98° 10.03+0.59®  0.63+£0.02  46.08+1.12°
W-30  1280.17+32.87°  9.22+0.42°  0.55+0.04°  62.86+6.44"
S-10  292.33+10.79¢ 9.29+0.59  0.67+£0.02*  17.93+1.59
S-30  582.67+10.73¢ 9.8+0.47" 0.58+0.01°  30.35+3.52°

TE: FISIA R TR 2252 .35 (P<0.05)

2.8 ZEmBMEKMESH

2 5 BRI AT e SRR S MU AL RE ) A5
mi, 2RI, 55X AR LY, B S S s e i 1
i, s A BT AR 3 T (P<0.05), TSN
TSR R T AT A T AL R TR AR B . X R T AR
S EA R WS PRISRIn IR R AT 4E
HAEPUAM ST, S SR B e T AR BPTAR
PEVERLST o AEBSINSR SRR T AR TR EL R, A F LT B
A A BT B3O Pl A v T 52 535 PRV, A ) T 1
W BN Z2 W ) e AR, BETT DA AR gm0
Fb, W v A AR ) A K I R R 2 AR SR
LT R B ARSI A IS, IX LElF LRSS G A Z 2k
GRS i B2, el b A 22 S Rt

5 RRIE A R BN EEL A S ML A AL RE I R
Table 5 Effects of adding sourdough on the antioxidant
capacity of bread in vitro

R ABTS'H 15L& FRRE S DPPH [ Hi 5635 B E S
Cs 3.43+0.41° 1.94+0.60°

W-10 7.03+0.92¢ 4.94+0.04°

W-30 14.28+0.97° 9.08+0.01°

S-10 9.1140.53¢ 5.32+0.06

S-30 15.57+0.10° 9.15+0.01°

e [RIFNF AR R 24 57 1.3 (P<0.05) .

29 HEBEREIFN

& 6 FIE 7 43532 AN ] A 4 7 v Pl AT iy
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B IA) ), FETME 48, PR & A 5 IR FL
L E), YIIF )G oI B S . BRI T S SRy B T
A, B AR R, AL N FLAS )N, HEAs, YT S
A WA 5O . BN T S 5 P 1 A A T 2, T
AEARFIA AR K, FHEAAXTAARR, S FLIA R, 65 S
Hr, AU SRR N T

7 W, gli/ N2 R RIVE R T 2R G BB PP e
ZEIRE AR, SR TSI SRR 45 5 . iSIINek R
T P (%) e 2 LB B PN PO 45 SR TR BRI 4t
AL, BRI 5 . ek O IR AE 10%
Ak, o T A 00 € P 5 i AN B o (H S S i e ik F)
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Fig.6  Cross-sectional appearance of bread
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Fig.7 Sensory evaluation of bread
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PR T XU (9 B4 35
3 iR

A I BH, I FH B LI PR AN R 19 B 9 v
AbEESk K lrsk SR AR T, BEASAT 5%
AL R TRRENE | B SUBE R . AT L kL
FFEE DA B B P B A e AR L R b = AR FLR . &
TR AT MR, 2357 Wb 22 PG 5 2208 A S 25 o, Bl
5 T 1) ZH 2 S A FIUXUGR, I L3 v AL I 5 35
T o Z3 OB A IS 1) T A 1) (058 R IR R
TS I T 12 T AT 1 T, JHG T R R R4S 3 5
UFIESS . FELLZILE Y L, 2 4% AR B S5 R 20 %

RN, SR IR AR DT o-BRERT p-IT S S i,

Jo AR R A R E e 2% . (HIR T RIS, T &%
SRR R AR B A 2 BRI 2 R RO VE, AR 3 T
2R AT SR 45 A A B R IR 248 25 0 1R DI e, 2 v
T A B RN LU 2, A R T T R AR A R
B NI E VI SE SR B, R P B Sk & Rk
By, Kl R AR T AN . SRR, s T
F AN ABTS'F1 DPPH [ HH 30975 568 771, 31
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