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Study on enzymolysis process for Whitmania pigra
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Abstract: Objective To optimize the enzymolysis process for Whitmania pigra. Methods In order to select an appropriate index for
study on the enzymolysis process, the activated partial thromboplastin time (APTT), prothrombin time (PT), and thrombin time (TT) of
enzymatic products were determined before and after intestinal absorption, respectively, using an isolated everted intestine model. The
emzymolysis of W. pigra was carried out by pepsin, trypsin, and the complex enzyme of pepsin and trypsin. According to the selected
indexes, the enzymolysis process was optimized under different conditions, such as the kind of enzyme, ratio of enzymes to substrates,
time of enzymolysis, and temperature of enzymolysis. Results TT was an appropriate index. Enzymatic products with high activity
could be obtained only using trypsin. After optimization, the best enzymolysis conditions were as follows: 10% trypsin was added in
the solution of W. pigra, and the reaction was proceeded under 73 °‘C for 8 h. Conclusion TT is a reliable and sensitive anticoagulation
index for enzymolysis. The enzymolysis technology is simple and stable, which could supply the supports for reasonable extraction of
W. pigra.
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PEMITEPED 2 Fabr LU AREL,  IF HIXSeFrbrdd) it ik
AR, SIS A AP R ARARET . R AR sz
W S i W A T AR DS,
WSE T S B it 4 ) kAT 3% A 38 2 5 1L V7% 1l I )
(APTT). HEILEGFIAIN ] (PT). HEILEFRE] (TT)
DE 1 E W I A2 7 I RSO i A8 0 VE R BR 1)
R | i F B B T = I P A SR AL/ fe U (= =l A
KHAEEAM. BEARK. S48 OS5 Al
file, o R EE IBERE AR AT AE T 2552, i
W (1) RO LB AR

1 UE5HH

LG—PABER Y Ifi /MR ZR A B AL DXL 1~ 3 A 43
ettt RN AW 22 F PB—10 pH it
EINTT YRR A F] s 5 mL BOHL, S
Bl s

Wi, T, SdbaihBE R 2t B e
RN B 2% % 8 YIS Whitmania pigra Whitman
T4k, HEARE 1 10 000, Sigma P7000,
JEI IR AR e AR 2 R R A F] s e B
12250, Amresco0458, dbtntFE/RitiAEM)H ARA R
AF]; APTT. PT. TTWlFI&, BHRHADEAR
HIRAF]; iR, AEIah. Sibah. B 5
SN A pr el .

SD KBl (HEME), #AFTE A 180~220 g, ik
%, FPIVFATIES R SCXK () 20120001; fi
HAKHE A5 (REMD, ARe) 2 kg, £56 E KA
RE— 2 shWksite, shVFaliE5 4 SCXK (50D
20100001 .

2 HEELER
2.1 AiREE
0.1 mol/L MRV : HERIR 9 mL, INZMEK

FiRERL 1000 mL, HIfH; pH 6.8 il EhF I : HL 0.2
mol/L #fR A B 250 mL, i 0.2 mol/L &%
A 118 mL, FH/KHRE S 1000 mL, #5757, B
#3091 & [CW: NaCl8.0 g KC10.2 g« NaHCO; 1.0
g+ NaH,PO, 0.05 g. MgCl, 0.1 g. CaCl, 0.2 g. 7
%iPE 1.0 g, ZZKEZR S 1000 mL.

2.2 FUEHEMEIEARRY T

2.2.1 RS EIE PRBUS R, R L
1:10Cg: mL) A pH 6.8 BB EE, I 7.5%
JRE G, T 63 CEH&AMET, BfF 6 ho MR 85 C
Jn# 15 min K355 LA 4 000 t/min Z50r 15 min, Y
BT, THE pH oA 7.0, R TR, BUE B i

JoE B IR RG AR, TV C 1 O SR B 50
mg/mL W, % H .
222 ARSI SR oE, e
IOHTRRAE T 12 h, HHWOK, ip 25%SH3H, ¥
MR eI, U KRN, AR &
W hE, RICAEDIRH, BHUKEES 8 em [1[H]
W 2 B, /N3 S Nl B 1 1 b 2R RN g D7 FH 4
PN i TR AR IS T wH A1, B 5 5 4Ll
/N oy ]2 T B HRICRE 1, M NYEA 1T mL
THEIW, 1FAZAERR, R mBEEE R
A 50 mg/mL W B E R RR AR A (1 2.1.17
TR ECHD B il (FEA S R D pkiE .
FABLE N 37 CHERAB P HATRR, JFEA
AR A RS T 2 h GBI RA T
¥, 15000 r/min K20 10 min, BB AR
W EE = AR, &
223 MRS KRR S iv SRR S,
AN KHNL,  3.8% MIBKIREATEE (11 9), HAG
LL 4000 r/min, &0 15 min, HUEISW, 205 H#E
/MR (PPP).
224 TTIE HUPPP S0 uL T-IAM A, AR
FRYR 50 pL, TR 5 min 50 TT 3850, Hif
AR A A DXL~ 2 AP S o g [ B 1) o A5 TR R
2 R BT
2.2.5 APTT Jll'E  HUPPP 50 pL F-Mli#rH, n
AFER 50 uL, A 37 ‘C Tl APTT iR 50
ul,37 CHFH 5 min, JIA 37 CTE K 0.025 mol/L
CaCly % 50 pL, i s&EM ). BL Rk A
JW i Ry B ) R
2.2.6 PT il HLPPP 50 uL, MIAFESHIEIR 50
uL, 37 CHiild 5 min, JOA 37 CHilh PT 51 0.1
mL, & ] . DL ER e 1 i ok B
Xf R

73 o0 D0 1 TR A e A ) P B i
W APTT. PT. TT, M EMPistintEiats.
SR WA 1. H3R 1 AIE B e T s A
2 AN L AT SE K APTT. PT. TT 3 Fifbr. £
AR CHT 3 FHEAR IS FHIE KR A 5K 53.73%
23.94%F1 199.72%. Mt Wls 3 Flighrit s
FAE KR4 15.27%. 0.64%K1 58.83%. ToiL+2:
NS T RO it 30 2 28 R WL TR A 380 ml LA
W, TT IEKE N B3, APTT MK, (H&fH
TT B3, 1 PT KR .
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F1 R ECEERY R EBRERIEEENESER n=3)
Table 1 Anticoagulant activity of enzymatic products by trypsin and intestinal absorption liquids of W. pigra (n=3)

JEaNAY APTT /s PT/s TT /s

S APTT /s PT/s TT/s

ISR R A REREE 52.1341.10 14.474+0.12 42974230
1 (50 mg-mL ™)
S

TR /%

33.97+2.00
53.73

11.76 £1.27
23.94

14.33£0.12
199.72

W RS 37.804+0.95  11.43+0.06 22.33+0.12
fEA 1 AR
si= 17

BIERE /%

32.80+1.10
15.27

11.361+0.35
0.64

14.07+0.21
58.83

R #E TT h g hustim tiabs, 7T
— iR L 2.
23 BEABMEIZHMR

FRECUS R RY 2.00 g, BT 50 mL B0,
BIA 20 mL 0.1 mol/L $hMRHS I, %P1, & T AN Al
FE KA, BN — 2 5 8 R R AR — e
)oK ARMCE 85 C/KM K 15 min, #BEIR
i, LL 4000 r/min B0 15 min, HEER,
pH % 7.0, W& TT.
2.3.1 AR NI T R I A P ) S
R (gt g) 1.25%, BT 4h &0, %
ST BHRIELE 0k 374 45, 530 61 CX i
fEDEPER M, TT W4 Rk (21.13+
0.38).(20.3740.35).(19.30+£0.92). (18.474+0.67)
s (n=3). RIAFRNELEE T s Y TT 5T
AN, BEIREE T, B TT Bk, nlhe
SEURFE T i e T BN o DR o e i U
k37 Co
2.3.2 it JEC BT I R AR 1 1 I A A 3 P TR S 1)
FERARIRTE 37 °C, BEMRISIR] 4 h &1F R, B T
JELE A 1.25% 2.5% 5% 7.5%- 10%I, 14
WEEERR I TT fH, 255900 (16.53£0.12),
(16.50£0.10). (15.57+0.06). (15.63+0.06) .
(15.1040.20) s (n=3), AJF& H bl 5 A BEHIIE
RO, MR TT 52T Feta s, g $ 1.25%
) AR L
2.3.3 [l AR ST RDOF it S ) P AR A A ()5
PERERRSE 37 °C, BRIKLL 1.25%4%AF~, %5
FRISHTA] 750K 054 24 4. 6. 8 h Wiy TT
fBr 5%, 4 8o a ok (16.63£0.25) .
(17.43£031). (18.63+021). (17.85+£0.17).
(17.60%0.46) s (n=3). v H BEEEAAR ] 1) 22K
R =) ) TT B2 9K, 4 hjg, TT HILE
B o DAL I )4 4 h A1

IR &5 AT A T A 1 e IR e R T 240

MG 1.25%, MR 37 C, EEARNE] 4 ho
24 BREAHMBMBIZMR

PRI SRR 2.00 g, BT 50 mL B0,
B 20 mL pH 6.8 BERR RS, # 01, B T ARG
FERIZKAT S Al N — 72 B 2 1 B — 2
B, FEREAAMCE 85 C/KMT KIS 15 min, BEIRE
)5, L4000 r/min 20 15 min, BE3EW, HE
pH 4 7.0, B4,
2.4.1 AR EENT I i £ 1 0 T A A9 P ) )
ERHIKEE 7.5%, BEfARETE 6 h 44 F, %% 37, 53,
63+ 73 CA[F] B AL 5 0 i g g B TR ) TT
(RIS, 45 5514 (28.90+1.01). (33.50+2.71),
(5420+1.57). (50.40+£5.46) s (n=3), TF M
63 ‘CLL NI, WLEEXT TT sgmnfe s ik 63 CHY,
TT FEFH FR%, i@ g R 63 Co
2.4.2 G LYK I JR k1 Tl R 2 4 P TR 5
ERHRELIE 63 °C, BEEITA] 8 h 411 T, H LMK
EE 250 1.25% 2.5% 5% 7.5%- 10%0f, S
W B R A AR TT RS2, 45 3 Wk
(25.974+038). (30.33+0.68). (40.80=1.44) .
(43.87+1.07). (50.90+2.17) s (n=3). W& HH
It B 1 Tt I L G, ISR D) TT 3R K
HATL I A, R R S AR EE Y 7.5%.
2.4.3 [l At T RSt it ) PSR ) A )5
TEMHAELE 63 C, BRIKLL 7.5%%MF . 527
IR 0.5+ 24 4. 6. 8 bRk, X mihi e 25 1 P e it
Y OTT Wisgm, 2505050 (29434+2.67).
(32.13£1.96). (42.93+1.72). (50.60+0.26) .
(45.03£3.23) s (n=3). NJF5 bl ol e 11 i At At i
AR4, TT & EFH&E#H, 6 h g TT S8 K.
IEIEEN 6 h 2k 5 FEBHEE o 1]

P 3 2t SR ) 7 g 2 1 AR A Ak Bl L
7.5%, BERIESE 63 °C, WA 6 ho
25 EEMEBRIZMR

S SCHRIEDS Y, FREUE LR 2.00 g, BT
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BLVET, R AR S R AN OV,
PR SN pH 2R 6.8, 7E 63 CHTH IR /K 1E
i 30 min S5 IIANBEIE LA 7.5% 0 Ik 11 1 2531 i
fif 0.5 2+ 4. 6. 8h, FFlEMFME T 85 CHIKift
K 15 min, A ZEER, L4 000 t/min Z0 15
min, VG, WER pH R 7.0, WL TTH. A
IF) I i TSR] 6 s PR R 52 w4 SR 4 )
(3420+2.79). (39.43%+1.16). (40.63+£3.58).
(45.60+2.55), (42.37+1.78) s (n=3), A[LLFH
Wi il T TR S, MR )1 TT BEZ ZEHS, 6 h
Ji TT RR T PRICERAR I T4 6 h 45 id

HH DALl e S 25 SR nT DU, SRR 1l
Tt fP8 R 5245 TG A 25 A 3 P s S T A 12k
e MR B AR AN 25 B A T DS R AR — 3
R L 2 AT PR i B 1 A ) R R e A
DRI AP i 1 2 T Ak
2.6 BREAMGEMIZML

St b DURGARIR . (A). BRI TR) (B) I
JELL (C) AR E, EHEAFRKN, LLTT A
bRy HIEAT BT Lo(3%) RHARY, BB E A
it A F R BOEA T I RS o R e v S g R LR
2, IESHIIE 3.

BT =0T g TG HH LA TT KB 524abn iy,
A. B. C3 REHFEEMEZER, LR R/MKIX
H A>B>C. [RINEEG I ZEF BT 4 AL, 1 e Wi ]
JE R B A 1R B 24 AsBsCs, B
73 C. EEEL 10%. i 8 ho

£2 Ly(3%) EXRWIZITS5L
Table 2 Design and results of L9(34) orthogonal test

%5 A/°C B/h C/% DE&HA) TT/s
1 53(1)  4(1)  5.0(D) (1) 30.3
2 531)  6Q2) 75() ) 33.6
3 53(1)  83) 100(3) 3) 35.8
4 63(2) 4(1) 152 3) 39.7
5 632 6(2) 100(3) (1) 43.8
6 632) 83) 50() ®) 42.7
7 33) 4(1) 10003) ) 515
8 33) 6Q2) 500 (3) 52.8
9 33 83) 752 1) 52.9

K 99.7 1215 1258 127.0
K, 1262 1302 1262 127.8
K; 1572 1314  131.1 128.3
R 575 9.9 5.3 1.3

* 2485
F3 AESH
Table 3 Analysis of variance

HERIE  BWEFIIM BE FE WM
A 552.167 2 1923.927 P<<0.001
B 19.460 2 67.805 P<0.05
C 5.807 2 20.233  P<0.05
D (%) 0.287 2

Fo05(2,2)=19.00  Fo01(2,2)=99.00 Fo.001(2,2)=999.00

Fo W IR T A b B FE R 1T E AP AT
i i ik E i) 4 i, JCTT 900 71,1, 659,
68.6. 67.9 s. TT 4 REWIFEICAA B T 25
T, IR PR B . Ik T2
AT, EEMERL .
3 i1ie
3.1 EMNEIRFREERE

TEREAT /KRB T 25 58k, 35 It s Tk 1)
PR OCHESL, H AT SCHRHRIE 11 0C T AR PR
TiEZ R P E 2580 2010 455 A C 20t il i
WL, 1%k R R LR 1 5 ) 27 4E 2 R AL
Wy, HUEM IR R BERAL, S22 PR
W, LA YESZ pH 520, pH 3.0 LAR, Bt
filg i, A B T IR KR, R4 E LT H DT
TN 1 P AR AN ] o 35020 ORI FH 4 o P
R S ORI T2, ISP IR I ER
BErpise, a5 Wl AUk & BR
APTT e PLseEtE, 45 H R E & AmK M2
(= is v s . (HR L R 2 FPig iR, APTT
AU e P YRR B IR A o DRI IHE AR SI2 6 3 6 T e e Y
PEPEL AN TERN L RIS AR 3 FhFEFR: APTT.
PT A TT, 18k &1 11 92 o 0 st A DA i
W ISR i A5 A R 2 5, A s A BC AT S 342 TT
(RIE K W R, PRIGIE TT A B L 2 s e Fr .«
ZIRAR AL T R AR R, AR SR T
2, GRTATEE, AMZER R A R
FasE s RS, BAETMEME. Hikie TT A
PUEHE AR o
3.2 A EEGHET AR L

S 43 iR F A R P AR R A
XPICREAT T B, b R R AR A R
Wi f i e T B3, 1% 45 R U LT o 5 R
— 5 geAh, ORI AE A P Y T et
T, T SE3EAT B IR AR, ARSI TR A
Wt Tt fft , 5 AR 3R IR F 25 BT A () 7 ) i 1P 5 e

AL
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