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B EUATANEAER G LA L BRI R, UKBEAR, WERTA6&a%k. K&
Be, PHEAOM., AMEZ A, KRN QBB HANBEMAR. EREAY, 2565 9B0BMARRKT LS
OEE., 2R EAE O, A3BMEA. pH, Mgk, g, BEAERE 2 B F IR E RIS H T H6 3| A
B RAEL S &MY BEMEIRE 58 °C. BEREETIE 6 hy #7045 pH7.0. #Higrb 1:2 (gig) . ¥ 1000 Ulg, &
BT A9 KA B R 71.03%40.69%. 18 1T 2 Bk AR B WSk 69 F 20, FH AR S FRE )T 1000 Da
8t 94.29%, Sk BT A R EMFF L, HRIAT RIFH ¥ B R L 48 (angiotensin converting
enzyme, ACE) #p#|#& M, 3 1C5,=0.67 mg/mL. AT 5L R A 4 B bW 694 iR hm LA Bl 4RAL T B 1RIE
SRR 4 By bR, BEAR, KRR, JESRIE, B AR S, a [E
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Optimization of Enzymatic Hydrolysis of Hongdao Clam and
Anti-hypertensive Activity of the Resulted Products
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Abstract: Hongdao clam with high nutritional value and regional characteristics was taken as the research object, and the
enzymolysis effect of five enzymes on the clam was compared including protamex protease, flavor protease, neutral
protease, alkaline protease and papain protease, using the degree of hydrolysis (DH) as the index. The results showed that
the enzymolysis effect of protamex protease was better than other proteases. The effects of enzymolysis temperature, pH,
material liquid ratio, enzyme dosage and enzymolysis time on the enzymatic hydrolysis were compared. Then the optimum
process parameters determined by orthogonal test were as follows: enzymolysis temperature 58 °C, enzymolysis time 6 h,
initial pH7.0, material liquid ratio 1:2 (g:g) and 1000 U/g protamex, under the optimized hydrolysis conditions, the degree
of hydrolysis was up to 71.03%=+0.69%. The molecular weight distribution of the clam peptide was determined by high-
performance liquid chromatography (HPLC) and the ratio of polypeptide molecular weight less than 1000 Da was 94.29%.
The anti-hypertensive activity of clam peptide was also studied, and the results showed that the clam peptide prepared by
this method had significant angiotensin converting enzyme (ACE) inhibitory activity with IC5, = 0.67 mg/mL. The results
of this study provide a theoretical basis for the further processing and utilization of Hongdao clams.
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fs IR PR A AR R AR L SRR TR L A
ek L AR B RPED A, 21 5 48 1) ( Ruditapes
philippinarum) F& T 5 H DX A B Hb I RR €2 14 06 1R T
o, R — R i 1) 38 FRARE A AT, IR A B TR
H RIS AR i, O HL S S D0 BT R e R = i 3
B BRI i PR T2 DA 32, RS TR
TN A IR = e, ANSCAS BT 2 T BRXT G R 7
A RS R, T ELI IR IR A A3 B T4 A, BHAS T
BRI PV AR, PRI, ST v R A R e s
FEAEACF A, X Fa =m0 & e HoAa 2 .

PR TR VERHEE M 248, Bl Tk H ARAE
ZK= R B R R R B vz, A R R K
i R B R38R KRR ) WO ) /Ny 22 K, TR
S AT A A B BT T X PN TR G E
AN BEILAS . FBFHEIRARE . Prasfb i
SRGEZESIVERIT T SR TR IEC ) i R 2 AR A
it 1) 7510 28 45 L B TR A 1 25 AN (W) 1S 5 i 2 T A S
PRI AEEE . TR 1 AEN ) ST B AR K A
it i) 75 P R B MR 22 K, DA TR 254542 50 °C.
pHS8.0. JlfifFE: 2000 U/g. Mg 3 h, 15809 = HA
—EPUEALRE ST, PTERRER A ISR T B
JE T AT SR FH AR IV, 1 g o) 4 A E A T A, A
56 °C. nfifFEL 300 U/g. M 4 h fI5504 R 15380
SRR OB AL, e 2B P b nd 4
JIR Tt i L2 SRy XUBR 2R, ] Bl hIT A & 5000 U/g ., pH6.5 .,
Figfie S h, b T 20 B =4 531 &/ 1000 Da
I Lo 43.13%. B ATEEFEIRAKA T F 2 AR
W Al VS | B0 S S K T S S R, T A
SRZETEIR ™ il s R A7 i) 2 Z2 IR G E 587D, B4,
P AE A IR RIS EHAE - ), B RTFSE 228 T ZE il
fift T 2ok, AT X R BRI AR 0 d oA Mo
MR HE .

ASWIFFE LLLL 5 b Ay JEOBE, LLOK A BE R FRAR, B
Sl HH I BT AT ) /K Ao R, S PR 2R
TEAS IS Xl 1T 2 Tk, 158 & &/ VT2 0K
B BA IR OBy o T RS AR T 43— F 2 43 A Fil ACE #11
R I BT LRI DI HE, i iR A A R
I TS E AR PR S IR 3
1 MRS
1.1 MRS

BrEELT S G IR 5 R H X P Rt X T 3
HAEHEENE 40 77 Ulg, HPEEENE 30 77 U/g. XUR
NG 10 7 Ulg e N 20 A= 8RR AT B H
Wl PR SR T 40 J7 U/g. AJREEHMEE 100 71 U/g 3K
R AT B2 75 iR . ifRE . iR .
AN, ERAR  SrbTal, EZGAEH HEE. O @
jkal, Jb s IRYIAE YR A BRAA A A Rk R i% b
B 0.1 U 3£ Sigma 25F].

bamix GASTRO 200/PRO-3 ~JFHL  Fijt: Bamix
I3l L550 B0l WG LS A IR A F]; 752 Y

LHNAT DAL ISR TE SRR A R AT TR
N II-1A ORI Jr s by i RS
45 AT BRNH; SKD-100 FLIGEEAY b
BRATHTAL 28 BR N T3 Agilent LC1260 AH 351X
3 ZHEAE N ] InertSustain AQ-C g (aiiff:  HAS
N F] TSK gel G2000 SWXL AigtE HASAKEH
Rt

1.2 XWFHE

1.2.1 JFUBFARER i el ey 0 T FE B & FH 2tk
Ve T, WiIZKJG 4325, B-20 C VKFALRAT -

1.2.2 ZLRISHIREHGE T2 SR amesss i1
WA . FRE— 2 S s I Y 50k}, I3 e ek 8
PR EL I A2k, FH 1 mol/L NaOH %511 1 mol/L
HC ¥ E i i pH, 2RJ5 AT F AU BRI, B
FE KGR Pl . TR 4 h S, KK
i 10 min, vK/K¥H1)5 4000 r/min &5.0» 30 min, BL |-
TR, A5 0o PR TR A A o

1.2.3 ZLE IR IH PSSR A I E K53 & B il
R B TR B S R E WL AR
DR G5 I0 7 = 5 W A BE 72 1S R D7 0 - 3R TG il 32
12U BRI AN RS BRI - v FE R P A e Y
SIS : A TR

1.2.4 EFIBEHRIIL 5K R S

1.2.4.1 HEABGEHRATHE  FREC 200 g #G i 1A, 5J
W, HERIE L 121 InAgligK . BEECT 5 FhEE s
Fol: A2 B AR AT AR AR FA T . PR L AP R
EIE . AR AN, FENNBEEE 1000 U/g LIS A5 HifgY)
Y pH AR EE TR /KM% 2 h, HAKEG#E S5 002 1,
LUK fi BE R 8 b, 0k Y21 K i R R T i 10 B AR AR
AT o

R A[EE AR

Table 1 Hydrolysis conditions of different proteases
S FtE i IRLE (°C) pH
R E 50 7.0
DR 2 1 it 45 5.8
PR 1 45 7.0
B 1 i 50 10.0
AR it 60 6.0

1.2.4.2 AR IR BEAISEI FREL 200 g W5 IR PY 5 ),
Sy SNAINE, FRBR LG 12 JINgliKIRAT . IRE R N
45,50, 55, 60, 65 °C, ¥#717 pH7.0, ¥EHE S5 HEH
fifg, &L 1000 U/g JFURFAL, BEfFET A 4 he Hgx
PR < 1.2. 27 P . IR TR I K A

1.2.43 ks pH U5 FREL 200 g #50FIA 5 43, 2)
W WEE pH 4351k 5.0, 6.0, 7.0, 8.0, 9.0, {iHE N
PR FE S v e (L FLA R SRR < 1.2.4.27 0 HR
AP TR IO 7K S

1.2.4.4 BHELAIFZM  FREL 200 g B5URI P 5 4y, 2
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WKL 1:1, 1:1.5,1:2, 1:2.5, 1:3 fnzli
KIS, IEEERN pH Ay B PR 28 556 Hh Bl E, HAR
LR “1.2.4.27 . BB 7K R

1.2.4.5 NG EMHE  FREC 200 g G PY 5 6, &
W% hnwFESyr 5 600, 800, 1000, 1200, 1400 U/g
JEBL Y, WA IRLEE . pH R By B PR 2R S 56 P i
T AR, A R 25 A TR < 1.2.4.27 o BP0 I 7K
i o

1.2.4.6 FFfEEIEIFIRZ0T  FREL 200 g B3R 5 45,
S . WEFERTIEIERE SR 2. 4. 6. 8. 10 h, BEFEIEE .
pH . R LU RN B Sy B PR 2R S g T B, A
2R AR TR < 1.2.4.27 o il A 2 oK 0 S T AR TR K
1.2.5 15 WAuR PTG AR IEACTRG 7 DR SR i 52 06
BRI, 35450 X T AR 445 SR 42 e 4 S B AU TR RS | B
[a] ., B bb =R 2, DK EE FERR, 51T Lo(3Y)1E
AR S A TR T2 AP Al, RS PR 3R S KO DL
= 2,

2 RGBT NERK PR
Table 2 Factors and levels of orthogonal test

K%
KF o— . - —
ARGRIRE(C) Bt a] (h) CERE L
1 52 3 1:2.5
2 55 45 1:2
3 58 6 1:1.5

1.2.6 JKMREERGINE FTHER. 7K i B (g 52 2 D S
Mk [14] TPEYDTIER, KEE AT A 08

RE(0/) — EJK@@E‘]Hk%ﬁ%& _ B-C
7J<ﬁgf]:§(ﬁ)— m %100 = EXIOO

FUH AL R R A S, /100 g; B KRR
HFREA S E, g/100 g; C: JFRHF = A & A& &,
g/100 g; D: JsUpbrpAEE AU B 2/100 g
1.2.7  WEWRIRRHE 53 AT A AGHI
1.2.7.1 SRS IRAREE A R bia o T2 4%
4 B BB, 22 KT . FL2s ik sl it 0.8,
0.45 pm PYTEIE RS, SR 5 L0 V8 VR TR il A5 0 ) SRS
FHF 0 FE5A0 SR RE53HT o
1272 JrF oA gl SR v 2 A (o3
AT S e R R ST A AR O o DU SR A £
%40 TSKgel G2000 SWXL(7.8 mmx=300 mm) %
FAE s LBAH R NG 7K =9 L iR=45:55: 0.1 ({&FH
Eb) 5 SRAMRG I B8 19 P K1 S 220 nm; FE L R

0.5 mL/min; AE¥RBEN 30 °C; BTN 10 pL. ik
Fr v &S 40 M £ 238 C(Mw 12355) |, 111 ik B ( Mw
6511) . FFEIE(Mw 1422) . L& -2 2R - & -
K EMR (Mw 451) . L& R -4 TR -4 2 R (Mw
189), W45 Z KR ib FH I S AREC HI B 1.0 g/L 9
W, 42 0.22 pm BTS2 M Il y8 IS R, LASSHRIE
ARAERT SR B B VR, 15 BIpREth & rnge
EIATFFR . FEE IR OB BCH Ak 5 mg/mL A9FE &, A8
[FZA4 AT %530, FIH GPC BdE 43 Hritia sy
HEOMT

1.2.8 {45 ACE HPPRAGKN  HraffikdZ Cushman
AU R 7 1 B IRBE IR, — R Tk 1) s W ORI 5
f#: #£ 5 mmol/L 1 il ig 2% #h % (pHS8.3, 0.3 mol/L
NaCl) H, B 20 pL #ESOIA 50 pL 2.5 mmol/L R
12 -2H 2 k- 2 iR (Hip-His-Leu, HHL), J&%&J, 37 °C
W 6 min, LA 10 uL 0.1 U ACE, 37 °C )i 30 min,
A 100 uL 1 mol/L HC1 £ IR W o 25 FAXT RER A
5 mmol/L THERSE ik A G RN, .

SR FH TR A5 A5 3 7 ) S B IR ACE 1
ZRU o fE 25 - 40T : InertSustain AQ-C g 03 41
(4.6 mmx150 mm), JshAH: A, & 0.1% = LARN)
2livk; B, LN . #Un AR B YR : 0~10 min, 5%~
60%B; 10~12 min, 60%B; 12~13 min, 60%~5%B;
13~17 min, 5%B. #PIERTEAZ N

A-B

R= x 100

K R: FWHAHRE S YT ACE NI, %; A: 2511
o R ZH v T R 1 WA T L B: WS IITES IR JERCRY A o 2L
AR I PR iR Y 06 T B s ICs, fH : 24 ACE #11 il 3 4
50% HF A RAR MR BE, mg/mL.
1.3 HiELE

FFR LI 3 LHFAT, PR X £ SDEIR,
Excel, Origin 8.0, SPSS Gt il 437 #K{F *f F P it 47
ST TR A E R mOHIE . GPC BRI E S AR
[F4yF i 5 tb, ELISA B3l A A AR A4 X Btk
(REZUE G e
2 ERS5Hh
2.1 AREHEEFRS

210 WA R — 2 IR RS, MRIE S SE 10V v DL
28, A RE L b T AR G IR R 05 SR 4y, X
JRINSY AT AT, DLEE 3. £L I MAIRIG K A R BE
AT AR, & 17.68%+0.38%, # T 3L h
68.81%+1.46%, 1= TRl Hhzh P A 10 8 1 & 2P0,
TEH UL DIt )@ T4 s i /KSR Ba IR IR D

# 3 LLBIRIE IR R

Table 3 Nutrients in Hongdao clam

BEIRS KAy GikeE)

RGN pav K5y

(%) 74.30+0.72 17.68+0.38

1.3540.05 1.28+0.04 1.71+0.01
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BT RS, R RAR B Ik . A IR PR L
W B AT B m IS T SRR FVICERBE, X nT B RLT
552y M ] X URAS (i EIDE 11 18) S B2 S PRl R 43 oy bl i, 6
BTN 6.67%+0.02%, = T— PS5, BEEH
LIRS S TN ., 4 B, L0
I —Fh s EE T ARARIT I s B TR
2.2 EBEEHIRIFE

B S AT DAK A 2R T 0T R i — S 1 1)
TR, AR EE P X i 098] PR, 1 R 2K RN AN [, K Fie
PEAL AT 2557 o AR IR e BT AR 2K S 7
5 FPER AR 258 . PR I . XUBRER
TR TR T . A JINER AT, LUK SRR, lfiss
HANE 1 TR o 2GR XTI R A ) 7K i R
51, A 50.29%+0.21%, K e HEE G 8 M A1 TG

55r

50t

)
%
%
s

L1 NIRRT 7K fige B8 (52 el
Fig.1 Effects of different proteases on the degree of hydrolysis

2.3 BRERELEER

2.3.1 THEARRRE AR SO A A A vk B X K Ak JEE B e
K 2 fizse SIREELE 45~55 °C B, BEIREE T, B
BAI, IR AR EERREERG N, 55 °C B K fife B 35 31 fe KB

70 -
a
b
65 c
—_ d
S
= 60
&
%
€
55+
50 1 1 1 1 1
45 50 55 60 65
TR ELEE (C)
Pl 2 el X K figk B 5 i
Fig.2 Effect of hydrolysis temperature on the degree

of hydrolysis
T PR RN 2257 .35 (P<0.05) 5 151 3~14] 6 [A].

66.52%%0.65% . URSEARSET i, KM T %, X F
B DA R Bl B oL v, S o R B S5 H 1 5
MR | ARV, BREIG R, DRI & 2 A BRI LT 5
i) PR O3 BRI R S5 °C .
232 WG pH WISENR  BEEARAT LG pH X /K A7t BE 5
MmN 3 Fros. B pH T, BRI K R B e
G T AR, pH7.0 B, ZKA-E N 65.40%+0.21%.
24 pH KF 8.0 A /KM /& I 25 K (P<0.05), AT HEZ
BRPER B REIR T W0 25 (R Z544), 1 G BRIk, 7EE
AR AW T2 pH7.0~8.0 BUTE RN, /KR T i 3%
P 2E 5 (P>0.05), H pH=7.0 S% 32T J5CRHA B9 A 8%
pH, [RIE H P EREE X A = B A 40 T /)N, IRl A
R FRfidE pH M 7.0, 1IE SRS A XTI — PR 2R
itk
70
a

65 a
b
60 c

5.0 6.0 7.0 8.0 9.0
BRI 46 pH

&3 Flhs pH XK A 52

Fig.3 Effect of initial pH on the degree of hydrolysis

2.3.3 BRI LLAYSEN R H X IR A e e 4 7 S
FEMFEM AR 4 B, G5 BA, MoK e B 6
RIS R B BT T R, 2Rt
1:2.5 B, /KRR IR BB RME N 66.46%+0.57%, 185
BHE LY 1:2 B o 22 5 (P>0.05) . kRH& Lk
B/INE, AR R AR, sl 2=, BRAS SR s T
SRR Y B, S IR S R e . Bl

70
a
b ab
A
65+ /' \ib
S
il
B c
2
60
55 1 1 1 1 1
1:1 1:1.5 1:2 1:2.5 1:3
FHELL (g0 9)

P 4 BRI G XS 7K ik 1R 5 )
Fig.4 Effect of material liquid ratio on the degree of hydrolysis
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BHR LI K, 25 ARG 1 7043 = 5 2 BEE S0
Hr R FE AL T 1:1.5~1:2.5 22 [A], JK i B # TR
2% BRI HLARSEG R F) 1:3 BF, KRR R,
A& IR BERRAIR, Bl 5 S HE AN FE 43, AN ]
ThfR. PSR K A s R L 1:2,

234 NEGELAUERAE 2155 IR PR TR ) A A it
AR A R R As e AanE s s, g5
SN TE AR IV R PN, KA R I Tt 1 3 22
TG, A 1000 U/g BsF, K N 66.27%+
0.28%, Z JE 4k SR Nt , /KM kA T8, il
FEURET, BN s I InA S5 S i fileR, fiE ok
IKFRIINE, Mt N3] — e R, ik 2 R
] BEXT AR SN A RS HRIVE Y . & B BT
T AT DA B335 T (A s S, T B3l G g 14 7R
o HLI_ESHTRT A, Il 1000 U/g B, N
TR, K, e 5E4E 1000 U/g, 7E IE 225
AR LR F U A o

70
a a a
L ] ]
65
b
S 60t
i c
g
~N 55 L
50+
45 . . . . .
600 800 1000 1200 1400
SN (U/g)

LS ot e Xof 7K A BE Fr 5 Tl
Fig.5 Effect of enzyme dosage on the degree of hydrolysis
2.3.5 THHFRITTR]ARIREMR A Rl TR X 1 6% et I A i
SCRBIFEN NI 6 FizR . BEiwIa T B 2~4 h, K
BETRGHIEAN, 4 h E kKL 66.13%+0.70%, I} a]4k
CRIENS, IR B ZE . PR ROSE NI TR s, AN

70 -

a a a 2
S S T
65
60
b

55

IKFREE (%)

50

2 4 6 3 10
AR )
6 R LA A AR EE RO S

Fig.6  Effect of hydrolysis time on the degree of hydrolysis

JECHIHR AR vy, R R AR, B SONLEA T, TibAg ™
YRR, — 5 TR S IR 22 S 20 W) (i)
YEFHIESR, 55— 07 AT GRS PR U A R 10 pH A2k
AFACAE WG AR o 2575 5 18, BEPREEAR I A2 4 h
Iitio

24 EXAEAHERTZ

241 BT ZSEMESRIER o E A
IKSFEL 5D W 10 PR B TE SR 45 SR M TT 22 0BT W3k 4.
R 50 HEMIITEE IR AT LA Y, XK B 2 e il R
/NI Sy - B (A s 18] ) >C CRHAZ L ) > A (T A It
BE) o S5 HE I A L1 0 e ) Y ) B A T S
R A3B3Coo TTZEGIHIT AN, BRI E] X 7K A AT
ERCN, TR SRR LR AN 2 B L
TITEE AN B AEALASAE, B BEfREE 58 °C| i
fEEF a6 hy B EE 1:2, ZEUL SR, KA BE N
71.58%,

* 4 EGRE BT A
Table 4 Design and results of orthogonal test

HE
RN s IK AT (%)
A B C

1 1 1 1 60.81+0.84
2 1 2 2 66.010.36
3 1 3 3 65.10+0.54
4 2 1 2 63.11+0.62
5 2 2 3 63.89+0.60
6 2 3 1 68.98+0.34
7 3 1 3 62.46+0.63
8 3 2 1 65.24+0.28
9 3 3 2 71.58+0.50
k, 63.97 62.13 65.01
k, 65.33 65.05 66.90
ks 66.43 68.55 63.82
R 245 6.43 3.08

®S5 ORI E

Table 5 Analysis of variance of orthogonal test

JrZERIR mEEIIA AdE P FIRAME RN
A 9.060 2 3213 19.000
B 62.125 2 22,030 19.000 *
C 14.503 2 5.143  19.000
W 2.82 2

e TR E R B, P<0.05,

242 AR FMRUE  FREL 200 g 21 5 03 i A
SRS VR pH7.0, #ERHE L 1:2 In A gk, I E
1000 U/g, F 58 °C T 7/Kfi# 6 h J&, Hil &l R . =
258 UE = Uk, I AS I R PR K R R 71.03%+
0.69%, 1= T 1EAC S h HA L &, R S& 1 Fa
ERE .
25 RIS FENH

SR AT R JUR B IR V% 1, T S T I R A T
SrF AT AT IR GE, S TR AR K 7 53R 6 Bt
No GG TR EARERLZL, FIH GPC s B ik
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A5 H . 2K Mr<1000 Da BT 5 b5 94.29%;
1000<Mr < 3000 AT 5 LE 4] 5.41%; Mr>3000 JIF /5 kb
0.16%. ZERBALEMNALMI T &M, E 5 HE AW
KL% W IR PRI B4 0. 5, 22800 L RO L B P i
S 1000 Da DL RPYZERR, SFR/INTTFib TRk, 2951
ERWHR ., B XAEYIKKWIFSE Rt A
PG PE B 22 K43 5 B K H 4 7E 3000 Da L) Bk,
1000 Da UL .

400
350
300
250

E 200 +
150
100 F

50 b
0

5 10 15 20 25 30
] (min)
7 i uRIRIOB - A g
Fig.7 Chromatogram of the molecular weight distribution of
calm peptide

F 6 MEIFIRKAERT 3 RS
Table 6 The molecular weight distribution of calm peptide

GRS B E] (min)

WEmAR AIXE TR (Da)  HEHEE(%)

1 16.532 5545633 1438 15.06
2 17.477 10570338 620 28.70
3 19.066 11681280 273 31.72
4 19.688 7977525 159 21.66

2.6 BEUHIRKRE M & SE M

efy W R P14 28 aftn S 308 4 2 ok Y 2 A4 ACE 1
HRA LI . ACE i pZ i@ it # i ACE Fl s
P, SR BEAR I A BT 3R T A9 A= e LA 2 il i A Rk
P4 Sy i LA AR B R I s R /B TS 27 20 5 iy el S X
ACE &5 RN E 8 T/~ . ACE #11 il 2= [ UK e
BE RS R, S ST TR E, 48 ELISA 4%
A I H 1C,, BN 0.67 mg/mL. XFEHE A
B 1 TfF P A T A5 9 21 5 0 ORI LA B =5 1 ACE 1

100
/l—i
L]
80 -
S
vl 60 +
E
=
8 40 +
<
20 |
0 5 10 15 20 25

it e SRV IOB P WK JEE (mg/mL)
K8 I A A AR FE X ACE ] 32 1) 520
Fig.8 Effect of the clam peptide content on the
inhibitory rate of ACE

il W6 P o AH OGS R B, B R B IR 35
2~12 DEIEMRAUNSY, BA 22 axtEm ., T3/ 5
WA AR R P, PR IR KA ACE Sl is P mT BE
/NPT 2 IRATRRIEHR, JUHIE Mr<1000 Da 155
JKTE ACE {i& PESD i ] e 21 S o
3 g

L1 I IR P IR, 2 E IR D
PRI =8 o FETHLERY 5 FhaE (A, 255 EH
THER AP FIA 1 5% s ) A P A SR B e o B B PR 2 526
FNESSIE BT, el 1. 22800 i
R 58 C. BfEitE] 6 h, pH 2 7.0, BHEEL 1:2,
N 1000 U/g, 7RI T2 514 F , K i B T 3k
71.03%. FFEALHEH T 25541 F iy g if IkiEA 743+
HEOP AT AR MUE DI R BT B, Z Ik 43 7R T
1000 Da HY (7 Uik 94.29%, FLE IRIK o HY R 4f
9 ACE %%, 3 1Cqo {4 0.67 mg/mL. il ik
MR IR ISP AT B 5 20T H/N T 1000 Da ik BAT
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