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Abstract: In order to explore a high-efficient method to promote the enzymatic hydrolysis of
Procambarus  clarkii with multi-mode ultrasound, the dual-frequency probe ultrasound and
tri-frequency divergent ultrasound were used to pretreat Procambarus clarkii in this study, and the
promotion effects of multi-mode ultrasonic pretreatment on the enzymatic hydrolysis of Procambarus
clarkii were comparatively investigated. Through the single factor experiments, the optimal
frequency mode of the dual-frequency probe ultrasonic equipment was found to be 20/28 kHz in the
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sequential mode, while that of the three-frequency divergent ultrasonic equipment was 20/40 kHz in

the sequential mode. On this basis, the response surface experiment with three factors and three levels

was carried out to optimize the ultrasonic pretreatment conditions and to establish a corresponding

regression equation. The optimization experiment was conducted to obtain the best ultrasonic

pretreatment conditions. The optimal pretreatment conditions of the dual-frequency probe ultrasonic

equipment were determined, including the use of 250 W ultrasonic power, treatment time of 10

minutes, and temperature of 35 ‘C. As a result, the degree of hydrolysis of Procambarus clarkii

reached 38.98%. Similarly, the tri-frequency ultrasonic equipment achieved an optimal hydrolysis

rate of 46.12% under the optimal conditions of 250 W ultrasonic power, 40 minutes duration, and

40 ‘C. The experimental results showed that multi-mode ultrasound could effectively improve the

enzymatic hydrolysis effect of Procambarus clarkii.

Keywords: Procambarus clarkii, multi-mode ultrasound, degree of hydrolysis, response surface test

e [ Ji B R S — i o7E IR K AR T A B 5 2 B
P, 20 fHag 20 AR, H AR SE [ 5] A T IR R
R, 1930 4F T fE M H A A ER ARk, R E v
[Q R MR R A & e iVl 8 4e i1, 78 2003 % 2018
AR5 LA A B i) B3 B A 7R s AN 516 U7 ¢ B
B 2 163.87 J7t, JUHAE 2018 A IR Fe K, 15
F 45.19%, gt 0 2018 4F—4F, v [C LB iR at
B3 T 3 500 1270 7E, [\ 3 T 409,
i FQ R B IR A S B K A 2 B 2 T E
R

I L — i AL 3h BT P A Y
FELEA A% 3 1 3 B, HOAA R — B 7F 20 kHz DL 11
O R B AT R R T A A5 T R
T T A S N A FH 32 AR BLAE DL LA 7 T S
0y T i T VY R P Ak L 30 N A 0 R P I R
Ab B 7 T, R R R I X A R R I 4 Tl
fiff AT E AT PAL HR A ACAT LA S 0 2 R
R Tl 1) Tt A S5 R 1 B Y A B AT ARG R
B E], AT IR ARG A 7= IS 4 o 28 Ul a7 Dk 5|
i 1 25 Ak S —Fh i B Rk 25 B0 O R 5 R 2 1k
ERETE BB 1 s A0 R0, A RIE R 7R I A IR
JE AL TR & S0 3 R N ) (] 45 4% 1 L At
M, 23 RO A AR K R AR B K A 1k B S
(OIS DR SR S N S S T A f R W Ub R B2 TN
SR B /N 0 255 ) D9 43 K A ) BRAE 2 AH BLAR
FH IR 31 0 A 3 Ay 8 7 e A ) o i ik
N BEAE T HEAR

SR PR B A T it o A e 0 AR UL LR
T B 2 A5 2 7 I B AR N T o R D A R A T
SIS A G o AR RS R A R LA
X e I R R AT S Y, R i A S RO R D
Az I IR I 30Xk B BRI , 3 58 R T 4
HATRRE X,

1 w5

1.1 EEHH

i PSR AR L 7B
1.2 5K
121 &5 HRL AU 5 A8 T K2
H B (B 1 (a)); = 50088 75 RN 3% A« 1195 K
22 H EWH (E1(b)); B0 AL LD5-2A , b5t & &
OHL
122 £ &XA  SEfbHn. e, vk H
i BAR R RELT ARIE T R A IR AR AT
ali, 2P LA A0 A W
1.3 ZWAHR

P 40 1R K/INGE TP T G RS I
FEVELIE VRS, HEBRIAR AR B HE o 12 A
FRIBIK SR I 1 22 Ty 8 e BE MLRE IRk 32 47 Ml e Ak
B ORGP s R4Sl A R AR 1
F AL A AT R A B 58 S AR
BB T A SN o AR Y SR PO . AR ST I 3
h, finfii & 2 000 Ul/g.pH 8.0 i & 60 °C ; il fift 2 1
SERUE , WA 95 CHIZK I T K EE, K 10

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 42 Issue 10 2023



RO SRR S TR B AT ST KR A I B A AR 69 1AL

B3

i

ot

(b) SHEHEMA W&
1 sHEABEEEE
Fig. 1 Devices of multi-mode ultrasound equipiment

min J&7 , 7E 5 000 r/min &> 10 min, B¢ [ 5 2L AR
TRt A VR 1 R YR K AR B R R A DR B A
A3 530 Sy A Ty 2 B[] AR R RE R R, B A
AL SHLGT B [ i 2 A A 1) S 1)
14 KEENZE

%M GB 5009.235—20100 £ 75 32 % 7e [ J5 2
MR A v b ) S R S AT, JEHL 5.00 mL
e B A IR I A TS T E 100 mL 2=,
TRAE W 20~200 mL BEFR , 9K 5 M HL 60 mLL 4 75
WA A i AMER IR 21 . 1 0.05 mol/L
NaOH & ¥ 7€ & pH 8.20, #E#fiH L 10.00 mL
RE WM A K s 85y, 5 E H 0.05 mol/L Y
NaOH W 1774 %€ , %2 2] pH 2] 9.20, Xf 5250
FH 80 mL ZEMR7K o 10 S AH DGV W ) BT FAR B SR e
AT, BEAXWT .

A:O'OMV;/(‘Z'_VDC «100% ()

KA A IR T Y 2 R A AU VR B g/d L
Vo Ry 5 U A kT R R B AR R mL;
V, Ry as U BRI R AR mL; Vs s SO AR
FE 5 THAE MR T, mL; V, AR JFURHR BE 5 19 B R
mL; V R A R AR R mL; € 4 B0 FH Y SR A
B WA, mol/L,

DH:AN]‘VAAOO% 2)

3P DH KA, % 5 Ay o v BGOSR S 0 L
T8 WP & S R B W g/dLs Ay, O 5 B R 2
SR DR AR 7K Ak IF ) i B A5 R R IR B R, g/ L NV
h v RSB R I B RS RR B g/d L,
L5 ZitoH

SH A 3K, RS R LUEUE Y F B A AR
WEM 22 2%, (4 SPSS 26.0 43 HT 8 4 Xod B 17
b P

| 2 a2 55

2.1 AKX WFAB A T AL I 3 55 (K R B AR ER A2 10
=AY
211 FRA B FEAEEMREGHa KBS
SAF U Ny IR 40 °C B A I A] 10 min 48
T R I UM 7 20/28 kHz, #H T SRAK IR
9 0.125.250.,375.500 W, 7 It FE Ak 10K v 16 e B
IR JE IR R AT 58 SEI e, 7 BV 4z B it A S 6 B 0R A7
F IS, AR e TR v G i B O A A K AR K
it £ ke ik il A SO | 25 % AN [ R P ) 23 0 i i K
AN

ML 2 BT, 248 75 1 ) 3 OR W7 38 K K fig
JE SRS /D A R )k 250 WO K fifk B
TR B R K, 3T R R T R I R AE — R
A DA R 55 T iR 1 2 A AR Ak Bl 2 R P ) R
(R I AG 8 7 I A B = A A 25 Al st i At 5%
Hh R S T AR BT 43 P ER B A3, B T R Y
oz fid o5 A 8 2 S 7 23R b ) DT 488 785 T 7K i
1EL 224 8 75 oy R A S i R, K B B T /N | D
DRI B 2 PR Ry 224 75 Tl S i — 2D R B, 23 0 T
ARG Gy RG4S G 1 45 46, DT 5 BOH 75 ) 38 B AR 1
K ABASRE AT s I 50 [ 25 a1l e D e A 17 78
PR R 250 W,
212 RF AR B A ) B AR 69 Hrm K
SAFUEE N B RTIRFE 40 °C B AT IR 250 W A
B RN 20/28 kHz #75 BF KK K 510,15 .20 .25
min, 76 1 Al bR o DGRBS R B A7 S50 e 8
0 il e 2 5 2SR R AT RN, 4R Jig 0 o e [ D B A il
iR VR 7K A B2 FH 7K e R R A Sk A OR8N
[vi) 8 7 ST )Xo e 205 SR P 2 0

M 3 BB & R, X B () 38 I oK R A

Lk Sttt £ 1L 2028 £E 42 5% 1058




RESEARCH ARTICLE

ZHANG Chao,et al: Optimization of Enzymatic Hydrolysis of Procambarus

clarkii via Multi-Mode Ultrasonic Pretreatment

40
38
36
34
32
30
28
26
24
2

DH/%

0 125 250 375 500
Ry

2 AEBE IR KR E R0
Fig. 2 Effect of different ultrasonic power on degree of

hydrolysis

B 7 BN 1) g 388 BT O, IFAE 10 min PR 2RO,
IR TR BE G IRt/ 3o AT BB PR A P 7 AR
23 SN I, 2 A B30 A I ) P 2 B R R ]
FR 1T T 98 9, BT LA 24 ) 2 A 2800 AT L Aol iR
7 3 R T BRI K gt JEE T Ry o AEH S [R] G 10 min )
IR BEA IR B, AT RE SR Hh T I A A ] ol i
ZAS R AN Tl fioh S 7 B A T B T R 8 Rl A i A
32 B BELAF, F LA f A 4 88 7 R 2 10 ming

40 ¢

5 10 15 20 25
It [8]/min
B 3 7 [ A B iE X oK iR BE Y 22 0
Fig. 3 Effect of different ultrasonic time on degree of
hydrolysis

2.1.3 RFAFE A ERR L GAER KR
FAFBCE Sy AR 10 min, #7524 250
W B 20/28 kHz, #8575 B 30,35,
40,4550 °C, 7E HL LAt _FKE 58 PG JFUR R TR0 R AT 52
By, i TRl A S92 90 R WEAT O, AR D A e TG
HEC U TR AP VR V) K A B2, P K e B R 1 A R

5% AN ) e P R X T A AR B R T
MNEL 4 n] LUF B2 i A LT o B
SRR PR R 140 K iR J3E S 18 R PRI/, 7835 CIp ik 3 d
R, HE DA AT RE 2 40 i BEBORE P i i 8T R T A

Jot 5 il Ak B TREAR, AR T A B B A
SR, 1565 26 i J3E 1) 4k 2 T i, 2 19 5 ) Ll 42 fk
4 45 K 2 WO P RN BT, PRI A B2 HE AN T
T EERBLRS, DN B A A L O 35 °C

40
38 r

36

DH/%

34|

32

30 35 40 45 50
T/°C
B 4 FEEEREXKEERMm
Fig. 4 Effect of different ultrasonic temperatures on

degree of hydrolysis

214 REARFBIRFETE MBS GER KBS
S E Sy HASETE Y 10 min, H S DR 250
W MR BE 40 °C, I8 5 8 R R 43 00 Sy BB 20
28 .35 kHz, JI ¥ BUA 20/28 .20/35 .28/35 kHz, [F]
XU 20428 .20+35 .28+35 kHz, 78 M HEAf oK 0w (G
D B MR D R AT S0 I R T S S I SR AT R
7 R Je I e e I i 2 R T A R %) KA B K i
R SFe A 5k il e S50 R | 2 A (] AR PR T 50T il ik 28 R
45 0

WIS AT LAFE HY AN [R] 04 8 75 A 5 X6 7K ik B 1)
SEMAANTR] BN RE 75 A o i A A i A TR ) K fi
JEE Wi 2 AT 23 1) 1S T 3G K, HE 5t D] AT R 2 Bl o R S
I AN BRI 4G O G T i R B A TR 2 A AR T
A AR T A B R HEAT o I RO [R] 2P
LR 7 IS TR AR P K AR T A3 ) 1 K T D
/0N JHE DR RT R 2 B A R AR G R B T4
TG — 2 OAR 52 T AR SN R AT 3 et
SPSS 26.0 A 34T W RSB, S A [6) 431 58 22 [1]
IR 1k 22 5 (P<0.05) . 2488 75 Ml R N
20/28 kHz I 7K fiff B2 e K, i DA S A 1) P 40 38l
20/28 kHz,
2.1.5 Box—-Beknken 5% 7F#8 A 286 1 Feal |
W75 5% DR B e D i 7S ) A8 I ) R IR B K i B
Sy el B AB AT 3 3 Design expert 11 84T
B o b AL g B, DA AR Sk 2OBU R A Y S5 58
M, 78 B R LR Box—Beknken 3256 /Y Rl 2 5 7K F

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 42 Issue 10 2023



R2 KBARSER
Table 2 Experimental scheme and results

1 39.23
2 375 10 40 36.97
3 375 10 30 36.59
4 250 5 30 32.90
5 250 10 35 38.88
6 250 15 40 36.92
5)‘}:/kHz 7 250 15 30 36.23

5 FEEAFER KR E N HM 8 373 15 3 3331
Fig. 5 Effect of different ultrasonic frequency on degree of 9 125 5 35 3226
hydrolysis 10 125 10 40 36.11
11 125 15 35 36.50
mE 1 frs, 12 125 10 30 35.93
F 1 5e R E UK A 43 47 59 B R F ok 13 250 10 35 39.14
Table 1 Factors and levels of response surface analysis of 14 250 10 35 3921
Procambarus clarkii 15 250 5 40 37.14
-_ 6 250 10 35 3907
S -- 17 375 5 35 36.14

I 5} [E] /min
RegE R 2.3 B,
0 250 10 35 M8 22 2 v B g A9 52 55 204 1T DL design
1 375 15 40 expert 11 3K /RA5 HH M (K g E ) 5 454> R 8] 9 (9]
2.1.6 AT AE G E5H RGN HEN.
THT S, R P O S 6 AN (] DR e A AR A S M=39.11+0.55xA +0.84xB+0.69xC~1.22xA B+

F3 MAEARBFTESH
Table 3 Variance analysis of regression model

*;-ué 63.42 7.05 18.62 <0.000 1™
A 221 1 221 5.83 <0.000 1*
B 5.61 1 5.61 14.82 <0.000 1*
c 3.78 1 3.78 9.99 <0.000 1™
AB 5.76 1 5.76 15.22 0.005 9
AC 0.010 0 1 0.010 0 0.026 4 0.875 5
BC 3.06 1 3.06 8.09 0.024 9
A2 12.36 1 12.36 32.66 0.000 7~
B 22.05 1 22.05 58.26 <0.000 1™
(c? 4.54 1 4.54 12.00 0.010 5

ik 7= 2.65 7 0.378 5

AP 2.59 3 0.862 5 55.57 0.091 3

gz 0.062 1 4 0.015 5

JoE = 66.06 16

r=0.981 2 r,;=0.931 6

LRSS LR LS 2023 FE 425F 108



RESEARCH ARTICLE

ZHANG Chao,et al: Optimization of Enzymatic Hydrolysis of Procambarus

clarkii via Multi-Mode Ultrasonic Pretreatment

055xA C-0.89xBC—-1.70xA>-2.30xB’~1.01xC?
KA N IR W B N A min; C A
PO C

2 T AT, IE AL ) P<0.000 1, JIT DLz s 7
D7 FEA R R SO O A AL Y K ST P
0.091 3, KF 0.05, ir AR 2%, BH iz 7 B2 T
1 FR A ] | R RITR A P Y/ 0.000 1,
PLB AT 7K il o A A Sl 3 RS ] , SE AR EE Dy < 2
RSIFESTEE . Hr7=0.981 2,/,=0.931 6 A A1, %
B T5 58 0 P0G B R T (% B2 S 4 G 25Kk B AT LA
FH T 52 56 (4 B8 W),
217 B EEZZAER A B A
iy i P&, 40 A R A T R TR 3 RE 22 1A] Y 28 B A
F A5 R P )R B ] 3 R e [ 28 il A

125 175 225 275 325 375
A: U1 /W

W T2 550 25 R AN B 6~8 FTm

LL 1B 3 5k AT A 3 Rl R R Z ) A 2
VEF#RAS B S, DA O S 360 %) e R 4% 10 B R T R
251.22 W, H}A] 10.36 min, i )% 35.68 °C, /K fit &
39.22%., A T REMETELBRAE - S A T2
SR Ty B I DR 250 W, B[] R 10
min, o 35 °C, #E4T 3 U IESL 66, Bl Ak 52 56 7K
i S S 4 Sl 38.98% , 5 A R BE IS {E A 2
0.24% , ik W 15 77 #8 A AR i A 4806 B st HRCR
T LIZ SR aT AT v
2.2 SRR R T AL TE Xt 5 K R B AR EE AR B 22 00
221 FRAF 9 EFEBR L GER BB
S N AR 40 °C B AT ] 30 min A
W Z o 20/40 kHz, B A DK IR R 0,125, 250,

DH/%

6 BAEINE S E XK ER I

Fig. 6 Effect of ultrasonic power and time on degree of hydrolysis

DH/%

40

38

36

C: iR/ C

34

32

30 :
125 175 225
A: ThE/W

B7 BEHWESEREXNKEE

T T
275 325 375

DH/%

oAl

Fig. 7 Effect of ultrasonic power and temperature on degree of hydrolysis

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol. 42 Issue 10 2023



RO SRR S TR B AT ST KR A I B A AR 69 1AL

C: g/ C

DH/%

B: i [a]/min

B8 BAENESIREXKEERNMm

Fig. 8 Effect of ultrasonic time and temperature on degree of hydrolysis

375.500 W, 7E I EE A 10K o IG5t 2 0 v ik A7 52
55 I, ¥ PR i S0 00 B SR IR AT RN, DN e I D AR
B ik V0 KA B2, P K e R ke Ay kG A BOR
FEAN[R) 75 Ty 200 1l A 280 )5

NGRS P S N A 3 Y ey
WK SR B S 3G I 5 vk b | e DR 250 WK
fiff B He fmy X AT RE S T Y P R A A,
A s AR B o 2 A i 58 Y EOR A T 4R A Ry
TR LA, T 5 S LS A . (0SS T R gk ek
TN 7K A i A A e 350 A0 S R W T B, 3 g P
Shy B P U ) R KR T S IR TR R PR 4
g, AT e S g ) R AT, (K A B B T R0, or
D fEm A %R 250 W

42
40
38
36
34
32
30
28
26
24
2
20

DH/%

0 125 250 375 500
Iy W

B9 A [EHE A Ih 3 Xt K i BE Y 22 0
Fig. 9 Effect of different ultrasonic power on degree of
hydrolysis
222 RFIA B AN A E R 6 e
FAFVEE Ny IRLE 40 °C B D) 500 W

WA 20/40 kHz 8 AR 10,20,30 .40,
50 min, 76 B EEAE 18 8 FC R B R R AT S0, 4K
R S S 300 L SR R AT BN ) e e G I 2 W i Y
) 7K A JBE, FH 7K A T R A o T A 80 5 SR AN TR
P HSF ) S o i A5 SR PR 5 )

214 i R) 35 0 s, B i 2 O R A VL O KA B
JE LT, SR G Bt IR B SE SRR (/1 10) X R
Sy Wit R T B4 38 o 8 7 I8 Ao R 11 JB 43 1Y) 45 )
S /A ER VE e S a  (EP
I, R R A A A s A T
R, BT LAY ) S 40 min S5 KRR TR FERY,
FIT LA A% ) 8 75 5 1) R 40 miin

42

10 15 20 25 30 35 40 45 50 55

t/min

B 10 7[5 &8 5 B iE X oK i B R 52
Fig. 10 Effect of different ultrasonic time on degree of

hydrolysis
223 FRFAREEES MR GIER R
S5y I TE] 30 min B 75 DR 500 W
PR 20/40 kHz, 75 R 30,3540
45,50 °C, A EEA _F R v PSR R IR 2 AT L
Jei 4 R A S 0 SR HEAT RO, AR I A v IR T

LRSS LR LS 2023 FE 425F 108




RESEARCH ARTICLE

ZHANG Chao,et al: Optimization of Enzymatic Hydrolysis of Procambarus

clarkii via Multi-Mode Ultrasonic Pretreatment

T M TRl A V1 K SR B, 25 AN [ R P U JRE X T iR 5
FA R
MEEL 1T A] AT, 25300 B T w8 b o K D 5 i i
VR 7K i B e 3N S 0D AR R 7S TR Ry 40 CH
KAV e, LR AT R R AR R PR R A B
W BE RN W T B o TR RS R R A T S 7 B
L VR TR 25 5 A A R T A 0 26 AT . Y
A A I A 2 T g I (5 3 T AR il 4 1
e BB IR | S 1) F il A B g 1 AR AT, R O e
G5 58 0 Rt A Y 1) K A B BT T R, L 7 1Y
AR 40 C,
42

40

38t

DH/%

36

34 r

32 : : : : :
30 35 40 45 50 55
T/°C
B 11 FEBEIREXTKEE 0
Fig. 11 Effect of different ultrasonic temperature on degree
of hydrolysis

224 RFAR B E T EE AR RO AR R R
ARV E R IR 40 °C GBS D% 500 W
I 18] 2 30 min, 3 95 8 7 4 O B 20,40 .60
kHz, i ¥ 20/40.20/60.40/60 .20/40/60 kHz, [F] 4
20+40.20+60 ,40+60 .20+40+60 kHz, 7 It FE il I %
e TG B W T AT S 30 I SR A A S 38 SR ik
Ay RORE, SR 5 D [ i 285 o I e 1 A e B2,
T fifk JBE ke 17 ek Tl AR AR, 2 6 AN ] P BT R Tl A
ROR B

MNP AT LA Y, A [a] A 7 000 5 X 7K fige 2
AR M AN [R] PSR P I e ERG B 0O Rl A R ) 7K
fifp JE2 it 5 AR 014 8 R T A, i PR R 2 7 AL
WU, 8BRS oA R T AR AR T S T
YEF o LR US55 () 25 WUSRR 75 B 7K fifk B2 B 2 4
FRHE BT/ | H 5L PR AT R 2 B A P A A )
R A By SRR B A R > T A A T
AR AN i g SN2 BEA T, g SPSS 26.0
AR IEAT i PR S3HT, R BLBR 20 kHz 5 40+60,400
kHz 5 20+40 kHz Z [ A A7 75 35 V5 22 57 (P>0.05)

A AR 2 (A A7 A 5 251 25 5 (P<0.05) . 24 48
7L 20740 kHz B KB ok, I DA S ARG
7 N 20/40 kHz,

P kHz

B 12 7 A 5 ok B B B
Fig. 12 Effect of different ultrasonic frequency on degree
of hydrolysis
2.2.5 Box—Beknken %3 7F 8 LU0 Y FE AL
K 75 58 DN RCBE B Dy b 7 Ty I [R) R K i RE
Sy WA EA 71T, ] Design expert 11 3K FE 47 %k
P o A RSB T, Ak =R PR I A S AR A
T G R LR Box—Beknken SE56 A9 R £ 5K SF a1 3E 4
FIr7s o
x4 SRR E RN R 5 A7 B E R Rk E

Table 4 Factors and levels of response surface analysis of
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Table 6 Variance analysis of regression model

___

iR 164.11 18.23 41.82 <0.000 1
1.20 1 1.20 2.78 <0.000 1
1.12 1 1.12 2.58 <0.000 1
C 0.781 3 1 0.781 3 1.79 <0.000 1
AB 0.202 5 1 0.202 5 0.464 8 0.675 2
AC 1.96 1 1.96 4.50 0.373 7
BC 0.422 5 1 0.4225 0.969 7 0.910 0
A? 116.32 1 116.32 266.96 < 0.000 1
B 28.05 1 28.05 64.37 0.005 4™
@ 3.46 1 3.46 7.93 0.003 1
B 2: 3.05 7 0.435 7
SR ALAT 3.03 3 1.01 231.31 0.610 1
afiiRZE 0.017 5 4 0.004 4
Joe = 167.16 16
P=0.9756 r2,=0.921 3
AR v UL B AN S AR, i S g i AT A T M 1) Rk ORI 7 15 4% 1) e AR 7 0 32 2R 20/
3 P 28 kHz WU 7 8 75, 7 I S Al L e [0 1T O Ak i

1) e AL B A5 F Sy R FS D T 3Rk 250 W, B[R] Ry
VE& 5T T 8 7 Il 190 Ah P XoF i G B 2 O g i 10 min, B 4 35 °C, A v 1 D B 0F A0 7K it 2 ol

SRR RS b m Wl s B S T T s G B U L ) VA TPy 38.98%,

FE TR AL B A B A S 2) R 7R I 1R A Y A R R R 20/40
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