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Optimization in purification technique of polypeptides from Periplaneta american
with macroporous adsorption resin
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Abstract: Objective To explore the optimal separation of polypeptides from Periplaneta americana by selecting appropriate
macroporous resins and optimizing purification technology. Methods Taking the index component test and inhibition experiment of
tumor cells in vitro method as indexes, macroporous resins type was chosen and single factor test was adopted to evaluate some factors
affecting separating technology. The elution position was analyzed by Automatic amino acid analyzer. Results Macroporous resin
HP20 had the best separating efficiency and the best purification conditions were as follows: the content in P. americana liquid 0.3
g/mL equivalent to raw material, the volume of drug 2 BV, the adsorption rate 2 BV/h, the volume of 70% ethanol as eluant 2 BV with
elution rate of 2 BV/h. The recovery rate of polypeptides of elution position could reach 88.53% and the bound amino acids
(polypeptides) was 55.64%. Conclusion This technology is reasonable and feasible and has good separation effect, which could be
used for enrichment and purification of antineoplastic compounds from P. americana.
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PERANG JgWete s S9RPERIFERPE LR R AL, AN
I 1) LA R 1k R R W B i 0 AN o DAL
A ZH JURFH R FLR el S iR O 22 ik
AT B alifk, Tk i EW IS, JERGEH L
PR ZO0 IR B AA R (), DUSHAG 21 S AR alifl T
28, ROy B R AR P IE VIR R L T
PR AR A 1 B R AT,
1 XEE5HH

LGJ-18C AR TIENL, ARt UM #AES)
HIAT; UVIT00PC AN AL, bifg XU
A RAT; WI-2 T CO, #5554, iRt
Jreebk) ;. CKX41-OLYMPUS 3% Siss, HA
SANYO. Electric. Co. Ltd.; BUCHI 414 igds 28k
1, Hit: Buchi A+ HALA H R IER 5 HT X
L-8900, |14 Hitachi A H].

FEYN R T4 B L, £85I B 24 Bt 22 B A= 24
B BB 8 A B A W B 2R
SEVN Kk Periplaneta americana L. W) T 44K, 1Y
N APV A A, TR, T 60 C
N AR AR A (BSA), it
140619-200401, TT~H [ £ it 25 sk e A7 Bt s It
PVESE (DDP), b5 120701, =EANHAEDZY
AT FRA F] s RPMI 1640 15353 (k5 NYH0953).
JEAE s ('S NYM1035), IJH Gibco 2]
CCK-8 (cell counting kit-8), &7 KAWL ARWIS
fii: AB-8. D-101. DA-201 AL P4 g, v
TR AR R AT R AR HP20, Jbat4k o 5k}
Bk EAT IR A 7] ; NKA-9, DM-301 54 K FLIW BB
NG, R THRAR; #wARELH s
PRLB09050), gtk TRIEABRAR; Bl
i R — AR Ok A A Al

NG5 W 40 i kk HCT116 4L 1 I 55 40 A ik
K562, ¥R BRSPS b N
SMMC-7721 4 bk, rhERFERE Fidg 2500 .
2 AEEER
2.1 SEINKuE_EHERRYFIE

B S PN IR LR 1 kg, Ak Rg, 10
i 90% LBER Y 48 h, IR EL, LA 3 mL/(min-kg)
(FIREREATIBIE, 7E 50 CHUEIRS N 0.2 g/mL (1]
PR CCURAEZGTED.
22 ZRAEERINE
2.2.1 WA REEAREC BSA XS
51.80 mg, MIZKEEARMELHIN S BSA 518.0 pg/mL

PORIGRTIN O

2.2.2 ARSI A AR AR RIS 2 KT
RIS, R I SN R A,
KB EER, RS 10 mL, #£4], RIEAHRM
AR

223 ZMEUHMES KRN0 CFHED. 0.2,
0.4. 0.6, 0.8, 1.0 mL BSA XJ I /i, Inz&isK
AER 1.0 mL. 01 5.0 mL PR, WA, P
A 0.5 mL Byik7l, #2), 55 ‘C/K¥ 15 min,
U A E S0, 78 740 nm AR E WO (4D 1H,
DL A fE0 2 IRk (C) BEATERMERNA, #31A]
VA7 FE K A=0.007 1 C+0.087, r=0.999 3, FEW]
BSA fF 15.938~79.692 pg/mL ik E 5 A R
UFIIERIER R

2.3 XF 3 MBI 4 G RY 2 g

2.3.1  FHPEX ARSI A K DDP B IR
M 3N (0.1, 1.0 10.0 pg/mL).

232 MEAFESBEIR R R TS R TR
20 mg, /K 5 mL %fi#, BCFEREITEIRIEZ N 4
mg/mL, 0.22 pm KPR JESRUE, AT LR
4 4000, 2000, 1000, 500, 250, 125 pg/mL 3£ 6
AR E

233 4ifiukigE % LR 3 ARl i A 10%00G
L ) RPMI 1640 157756 T 37 'C. 5% CO, K¢
Fa N H R

2.3.4  FF SO IR A0 M AR R Re e 4 fiRe 4 i LA
KE4L 90 pL FERH AR TR (5X10*A/mL) 1, #
B FAEh (37 C. 5% COy) Hig7 24 h, &N IR
FLAUINEEFREE, S2R41 50 0m 10 pL F3RAN [ ot
WRPEIIRE T, ZFEIRIE R 12.5. 25, 50+ 100, 200.
400 pg/mL, B & 3 NS N G4k 8557 48 h,
LN CCK-8 (10 puL), EEFRF P 4kEE:% 2 h,
e BAFLI A, TR 3 K. FEBENHIKE (ICs)
K LOGIT %35,

24 IZ5EEES5HL

2.4.1 FHISHIHALI . R PERE S 4 IRREN
2 g CVACELLF S 6 RS AR, 25l 30
mL AEZ5 IR N 0.2 g/mL (R SE A AR,
PL 150 r/min fHIE IR 12 h (25 °C), IR, W
SE LRI VEEANFIR T AR s KR
BN ) S e B AR IE R T, I 70% L1
30 mL, LA 150 v/min fHi#HRY; 12 h (25 C) f#IK,
JEIE, W2 MRS E, THERROR, SRR
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1. % 1 7l41, AB-8. D-101. DA-201. HP20 %!
AU I (PIUR B 2 AH ZE AN K, {H HP20 iR 3K,
WOk £ HP20 # 5.

R1 TERIKXFLRASHIIRM R EWRIER (n=3)
Table 1 Adsorption and desorption rate of on various

macroporous resins (n = 3)

R g Wtk W Bt /% AR 2E/%
NKA-9 Wtk 35.24 64.20
DM-301 PR 43.68 76.95
AB-8 BEY 2 52.91 83.44
D-101 AR 52.62 79.37
DA-201 ARk 53.40 78.65
HP20 AR 55.24 91.90

242 WHEMZIASWMHIEREFE %S HL0.2 g/mL S

Kl FARROE /=, 202 I AN TiACELAT 1Y) HP20 M IR
(30 cm X2 cm, 30 g M), LA 2 BV/h AR &=
TR E, B 20 mL (R 0.5 % BV) WedE 1 Moy,
3£ 20 MG o LAZ IROTRIKR B P ARKR, it ik
FUONBEARKR, ZeHlsSM ik, W 1. AE 1
AT, AETFAR TR T R 2 IR B AR, R
PERE IR B oK, BT T B3 I, 2 IRk
FEAKE ETE, AR 2.5 BV I, 22 R ik i 2| 18
T, IR, o DAY 2 BV,

5

ZJIk/(mgmL™")
poow

—
T

(=3
(=}
<

2 4 6 8 10
ERABVBY
1 HP20 #4530 7S IR Y i 2
Fig.1 Figure of dynamic adsorption curve of HP20

243 FFEBRTEIREELE a2 BV 42
ORI N 0.1, 0.24 0.3, 0.4, 0.5, 0.6 g/mL FEH
KWk EAR B EAE, ABURE S 2 BV/A, R
W, W Z IR 80 THEA R R IR BEAE
TIP3, 2 SRR B 22 73 701 0 98.07%. 97.28%-
97.19%- 76.84%- 62.53%. 56.19%. 145940,
AT R AR ARG, TR ARG, 2 TR
K, XATRERE Y BRI s L R, =
FEWTT R IR B BAIG,  22 IKS A el 78 43, Rt

Bt EFE S TR IR B, FERT A, HRER|
A FE AT AT R W AR LUK B 0.3 g/mL B
244 _FARRAFIREXR N H 2 BV 4
2y JFEIRIE N 0.3 g/mL (PSS RWE_EAE, 233 LA
ANEAERE (1. 20 3 BV/Ah) it fisss, Wk
T, W 2 I PTEIR L, FE RN R R
TLEDOT AR R B 2 (R, &5 R4S B 243 A
97.26%+ 97.13%+ 90.28%. HI&5H Al %0, AR &
1 BV/h 805 3 BV/h, WEBRCHRESS, i EFE
AR 1.2 BV/h B AR W B R 22 5 AN K,
g ERCE, W BRI RS 2 BV/A.

245 BB IR R R 2
IR 0.3 g/mL SEPRNEE EARBOE S R4 (2
BV/h, 2BV), & 1h, 735lLL 30%. 50%. 70%-
90%ZEEVERE (2 BV/h, 4 BV), WHEARRARZ %
SWERITEMR, D 2 R AL, 25 53N [ AR A
I CERIRR AR, 5 AR 3 R 58.94%
91.14%+ 91.38%- 71.53%. ANFARI$) Z187,
WIRVEREANE], Ve pEa A P 2= 5, BRI
XN AR S A A — B RS, )R] BEORAIE
J7R  WOREAS RAARFR 20 B £ B0 I i) 2% s 1
AR, B92.3.27 10 R ksl R, 1242347
TR 7RI TR 40 f s A e s i, 4 2R DL ]
2~4 FNFK 20 FHAEWCR I8 45 R nT 501, BL 50%H1 70%
VR AR 5, (HNE AN, 455
2~4 FIFE 2 W40, 50%. 70% K 90% £ BE: M5
SRR S5 m] $0 e b e 4 (R 3558, DL 70% LB

100

| ——30%Z 0L

—8-50% L BEE =4
Q0L A T0%L BRI
——90% L FELE L4
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Fig. 2 Inhibition of product eluted by various solvents on
K562 cell proliferation (X s, n=3)
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Fig. 3 Inhibition of products eluted by various solvents on
SMMC-7721 cell proliferation (X X5, n=3)

12.5 25 50 100 200 400
ST /(ugmL ™)

4 TEFSAEG =13 HCT116 4 EIE5E BN H 1
B (X £s,n=3)

Fig. 4 Inhibition of products eluted by various solvents on
HCT116 cell proliferation (X s, n=3)

R2 TRIFHEBREH MG 3 FHIEAAERY 1Cs (n =3)

Table 2 ICs, of three kinds of cancer cells inhibited by different menstruums eluted products (n = 3)

ICsy/ (Hg'mLil)

B
K562 SMMC-7721 HCTI116
30% LI VR4 — — —
50% LB i) 154.90+17.24 120.47+15.78 99.42+11.75
70% LB i =) 101.22+13.16 94.16+12.65 78.51+10.52
90% L BEBE L4 308.49+24.85 243.66+21.53 —
FH X (DDP) 3.11+ 1.08 475+ 1.89 6.44+ 1.74
Vel A Bk, 1Cso f/l, HOBE VB E by 161
70% 2.1 . ~ 12l
2.4.6  BEBOH TSRO L2 BV & 7|
ZIRAEN 0.3 g/mL EYNRME FAEH, BL2 BV/A | £ 3
FE, W 1h, I 70%ZBEH (2 BV/Ah, SBV), |
B 20 mL Y8R 1 Mg (0.5 £% BVD, k10 A4 i
Wgrs WREBEERE S 2 TR, A2 kv % ! R e

Mgk, WE S, HlE 5w, H 70% B,
BEGEBL AR I, 22 5T R 82 S 14 K 8 T ek
B, F 2 BV Ja, BEBBTTILFCEEIR, Wk
FIHE N 2 BV,

2.4.7 VRIS R ORI B 2
BV 25 KR 0.3 g/mL SEYNRME FAER, LA
2BV/h A, #E 1 h, T 70%4EE 2 BV DIAA
VEBAARUR R (1. 20 3 BV/h) Ve, 45 SR
H 91.86%. 91.57%- 85.72%. H145 R w%0, &
DA R, YRR RN, S IRk

YEMLATBYV
5 GEhiphzE

Fig.5 Elution curve

I, PEBi R Ry, T WARRR R A A R T
Z KA, AT NSRRI, SOE e
FAF A 2 BV/h.

2.4.8 IGUFIRES AR ARSeE AR, feEm i
PR, R 25 USRI A 0.3 g/mL SEYHRIE -
FEW 2BV, LL2BV/h BFE, #E 1h, H 70%4 02
PeRE (2 BV/h, 2 BV), WAEDEREH, I 2 B5



3424 + ¢ED

Chinese Traditional and Herbal Drugs 3 47 % 35 193] 2016 &£ 10 B

HAEL WERMCE, AT 3 R, 2T
Wl 88.53%, RSD 4 0.74%, i HP20 K LA
JIET S e 22 KA e s Al 3R, % T 2A
HATAT, HEILELS .

2.5 [EBRB ST RRE S EHEN

FHEFEIR B 20173 A 5 56 Kk 70% LBt
IR 4 K i 5 e S R RN A4 1 22 R TR B SR R H
ANy A
251 e B TR (60 mmX 4.6 mm, 3
um); AR R R IR AN R K A
1 1 (570 nm), MiiE 2 (440 nm, iz, proline);
FEI 57 °Cs ABALE: AEZE 1. 2 2000k 0.4,
0.35 mL/min, HEFEAAR 20 pL.

252 NHSIEEIIEIR ORI G BRI A0S
M 0.2 mL - 5 mL &, H pH 2.2 Zah ke
R0, g 02 pm), HUZREW, BN

253 KM REL 0.2 g R,
50 ml 70% L BEHSAR, HUEER, NERIR (6 mol/L),
ANET, 110 CHEMETIRAKM 24 h, %H, H
hiR (6 mol/L) Fikt % 25 ml Bjfirp, 7Z:EhR,
AR (0.02 mol/L) ¥fi#, & (0.2 um), HX
SEyEM, RPAS.

254 RS IAS I DAAMRIEDN E SRR S
WL TR A, AR R 6 (A2 R A2 i
BEAE 2 pr, sl BT, MR 6
HRATIX 2 AMEREIE) FISE 3. AT AL PRI 2L
WAL 18 FlKfRE IR (L (a2 i i 7K
fiE), JEECN 59.40%; 17 Bt B LR, JiE
3N 3.76%, W 4 G T FEIR I 22 1K 55.64%
3 it

FEMRMZ L st =& Az ) St ) B
R —, EHER LOREAT 32 {LEZA,
B ST CIRIR N, B2 TAER BT R H— R
FIIT DI R, “IRERR AT R “ R
S ARSI IR W, SRS e d i
Siso /N PVRAER, $& AR /N BRI P R SR T
K F-0 (TNF-a) (R, SREGHE T 24 55
MR WD G PELL > E 2 — RY/N T 2 k4l
1, B RSN E T,

8 SR AR 5 P i 0 22 RS A B
JiE AT RGRAL,  H T S A A (1 i
A BRI pEL . ShATEL. ik, SN IR
FRYEVESE o T FLAR N P A A 35 (6 W PR 25K
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LRMNAER 2-HEIR 3-2%R 4-02R S-HER 6N
B 7-MEER S-MIER  9-RER  10-RRER  1-SE R
12-%R R 13- FWER  14-8ER 15412, 16-HER

l-aspartic acid  2-threonine  3-serine  4-glutamate  5-glycine
10-isoleucine

15-histidine

6-alamine 7-cystine 8-valine 9-methionine

11-leucine  12-tyrosine  13-phenylalanine  14-lysine

16-arginine
6 REYHEM (A) M (B) HPLC
Fig. 6 HPLC of mixed reference substances (A) and sample
B)

x3 ENKRETHMPRERMMEERENH
Table 3 Amino acid species and content of lyophilized

powder in P. americana

" IR/ % . SR/ %
KA RS KA RS
RITKAMR 524 Kl | 28R 470 028
TR 237 0.03 | KEE 261 0.01
2254 1R 196  0.02 | FENER 570 3.0
BAR 722 0.05 | B 278  0.01
HEmR 599 001 | A% 1.14  0.01
N2 330 0.01 | KR 2.14  0.06
Pt i 038  0.03 | filizm 558 0.02
AR 327 0.04 | tER 1.05 KA
AR 093 009 |ZZEMRRFE 5940 3.76
REER 3.04  0.09

X 2RSS 7> B A BAT B R K
FL R IR — PN AL IR B =
TREW, FORRLERIARER,  BATEIR M
AES), DAY @M PESEI],  n] DU I P AL 5 )
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AT & Bl
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HA MRS E 2k

S 3Rk

[1]  FhERT. PRARZ [M]. dbai: #4151, 1955.

[21 7 ER, fEESE, WIREE, 55 D-BAUERBOHLLSE
PHOHEFLE (MBI 7 A7 9T [J]. ThiE2y, 2013, 44(12):
1574-1578.

[3] SR, SEMRWRAIZG AT SCERE (7], b FE RO IR )
P= 24,2012, 21(3): 50-51.

[4] HeZ C,PengF, Song LY, et al. Review on investigations
related to chemical constituents and biological activities
of periplanetaamericana [J]. Chin J Chin Mater Med,
2007, 32(21): 2326-2331.

(51 MTIEF, 2 07, KW, 55 LRI oy & 2

[6]

[7]

(8]

(9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

HAERB R (1] E gk, 2007, 32Q21):
2326-2331.

BIER), 75 TR, AEa e BRI 2R Rk
[J]. Pidbzyzedyik, 2014, 29(1): 103-106.

IR, wdds, B0505, S RPN EAE R R
RN AR R ] 2 BRI E S, 2013, (10):
5933-5935.

BAHESY, BN, XRS5 LRI IIRT P Ak
NI 41 B It 52 [3]. 299050 #r AR5, 2011, 31(7):
1245-1249.

TALE, DKM, WM, SF. R AR B R FL TR
aifl T EAIE KA (7], v SEE T A AR, 2013,

19(11): 8-10.
RARTT, 5 Bl RIS EEAR M) LM LT

K2 AL, 2006.

TaidE, A1 &, NZEME, L BEEFH ORI
alifh TEMFIT [7]. 52y, 2015, 46(22): 3344-3351.
Nie S P, Xie M Y. A review on the isolation and structure
of tea polysaccharides and their bioactivities [J]. Food
Hydrocolloids, 2011, 25(2): 144-149.

ik B, THE, 4 M S5 KILRARHAR A 2
o o i S ) e e B 0] v [ S T A AR,
2012, 18( 6): 286-290.

XEZR . FLBUAEALTIR M o 3. alifb K A 9 PR 5T
[D]. L Lo, 2008.

MR, IR, WU, S5 ACE SR LA
M4y Ealith [7]. & fh TRk, 2013, 34(11): 271-276.
X, WO, M SR KFLIR B R A AR SR
HHLESE [J]. hEy, 2011, 42(4): 694-697.
i, WNE, ZE W, S SERIRUERRE YT S180
A Je /I R R P IR P A e e ThRE I 52 [J]. o [ s
B 5 72 2R, 2012, 18(15): 180-182.

sREEE, fTIER, R, % RH KPR
PRAMUAEAGIE AT [J]. 2 EEEEZ, 2010, 21(9):
2249-2250.





