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Abstract: Antimicrobial peptides, renowned for their diverse biological properties, hold significant
potential as sources for developing new pharmaceutical agents and food preservatives. A recent
study investigating various derivatives of the natural peptide Mastoparan C revealed that the peptide
MPC-A5K,A8K exhibited strong antimicrobial activity with low toxicity to human red blood cells.
In this study, MPC-ASK,A8K’s antimicrobial effectiveness was compared to several antibiotics, and
its preservative potential in oral formulations was preliminarily evaluated. The peptide MPC-
AS5K,A8K was synthesized through solid-phase peptide synthesis, with alanine residues at positions 5
and 8 in Mastoparan C replaced by lysine. The product achieved a purity of 98.1%, with an overall
synthesis efficiency of 31.2%. This MPC-A5K,A8K derivative demonstrated broad-spectrum
antimicrobial activity, including Gram-positive and Gram-negative bacteria as well as the fungus
Candida albicans, with minimum inhibitory concentrations (MICs) ranging from 4 to 64 puM. In
preliminary preservative efficacy tests, incorporating 10 ppm of MPC-A5K,A8K in formulations allowed
for a reduction in sodium benzoate and potassium sorbate concentrations to 0.1% each while maintaining
effective preservative properties. These promising findings lay a foundation for further research into the
potential applications of MPC-A5K,A8K as a dual antimicrobial and preservative agents.
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Khao sat tiém nang thay thé chat bao quan cua dan xuat MPC-
A5K,A8K c6 ngudn goc tu peptid khang khuan Mastoparan C

Lé Huy Binh!2, Bui Thi Phuong Hai3, Ping Thi Ngan?, Ngyyén Thanh Hai?,
Luong Xuin Huy?, Hoang Viét Diing®, Vii Binh Hoang?, Nguyén Thi Thanh Binh**
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Tém tit: Cac peptid khang khuén, dugc biét &én v6i nhidu hoat tinh sinh hoc da dang, c6 tiém ning
16n trong viéc kham pha ra thude va cic chét bao quan méi. Trong cong bd gan day ciia nhom tac
gia v& mot sb dan xuat cua peptid tyr nhién Mastoparan C di phat hién dan xuat MPC-A5K,A8K ¢6
hoat tinh khang khuan manh cing véi doc tinh thp trén t& bao hong cau nguoi. Trong nghién ctru
ndy, hi¢u qua khang khuén ciia MPC-A5K,A8K da duoc so sanh v6i mot sO loai khang sinh, ddng
thoi tiém nang sir dung 1am chat bao quan trong ché phdm duong ubng ciing duoc danh gia so bo.

Peptid MPC-A5K,A8K dugc tong hop théng qua phuong phap tong hop peptid pha ran, trong dé
céc gbc alanin & vi tri 5 va 8 cua Mastoparan C duoc thay thé bang lysin. San pham dat do tinh khiét
98,1%, voi higu suat tong hop chung la 31,2%. Dan xuit MPC-ASK, A8K nay cho thiy ph6 hoat
tinh rong, bao gom céc vi khuan Gram duong va Gram am ciing nhu ndm Candida albicans, véi
ndng do tc ché t6i thiéu dao dong tir 4 dén 64 uM. Trong cac thir nghiém bude dau danh gia hiéu
qua bao quan, viéc bd sung 10 ppm MPC-A5K,A8K vao cong thirc cho phép giam ndng do natri
benzoat va kali sorbat xudng con 0,1% mdi loai ma van duy tri dugc hiéu qua bao quan. Nhiing két
quéa day hira hen nay dat nén mong cho cac nghién ciru tiép theo vé tiém niang tng dung cua MPC-
AS5K,A8K nhu mét tac nhan khang khudn va bao quén.

Tuwr khoa: Peptid khang khuén, Mastoparan C, dan xuat MPC-A5K,A8K, hoat tinh khang sinh, hiéu
qua bao quan.

1. Mé dau vat ¢6 san trong ché phim hay nhidém vao ché
) ) pham trong qua trinh sir dung. Chat bao quan

Chat bao quan 1a nhiing chat dugc thém vao cling dugc thém vao cac ché pham vo tring da
thyc phadm, dugc pham, my pham va cac san lidu dé trc ché sy phat trién cua vi sinh vét nhiém

pham khéc d€ ngén chén su phat trién cta vi sinh

" Téc gia lién hé.
Dia chi email: binhnguyen.smp@gmail.com
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vao ché pham sau khi mé ra sir dung [1]. Nhu
vdy, chat bao quan dong vai tro ~quan trong do6i
véi viée duy tri hiéu qua va do 6 on dinh cua ché
pham trong sudt qua trinh bao quan va sir dung.
Tuy nhién, da sb cac chit bao quan déu mang doc
tinh, c6 thé gay kich tmg, di (mg, 6 nhiém moi
truong hodc twong tac véi cac thanh phan co
trong ché pham lam giam hiéu qua, tham chi
phan {mg sinh ra nhiing hop chat ¢é hai cho co
thé. Do do, khi st dung cac chét bao quan can
phai can nhic mot cach ky ludng dé dam bao tinh
tuong thich déng thoi kiém soat chit ché ndng
d6 ctia cac thanh phan nay.

Cung vo6i sy phat trién cua nganh cong
nghiép duoc pham va thyc pham 13 yéu cau ngay
cang cao vé do an toan tir phia co quan quén 1y
va ngudi tiéu dung. Bén canh do, su gia tang kha
nang thich nghi va mic do dé khang cua vi sinh
vat d6i véi cac chat bao quan truyén thong cling
1a mot tinh trang dang lo ngai. Chinh vi thé, nhu
ciu cdp thiét hién nay 13 cAn phai nghién ctru,
phat trién cac chat bao quan méi. Trong bdi canh
d6, cac peptid khang khuin (AMP -
antimicrobial peptide) v6i nhiéu wu diém nhu
pho tac dung rong, hiéu luc cao, kha ning chon
loc t6t, it gay dé khang [2] co thé trd thanh mot
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giai phap quan trong. Cac AMP con s¢ hiru déc
tinh dang luu y 1a dé bi thuy phan boi men tiéu
hoéa [3], vi vy thoi gian ton tai trong co thé ngin,
ky vong it gdy anh huong dén ddi tuong sir dung.

Mot trong nhitng AMP dang ngady cang thu
hit dugc sy quan tdm cua cac nha khoa hoc la
Mastoparan C (MP-C). Day la peptid tu nhién
dugc tim thiy dau tién trong noc ong bap cay
chau Au (Vespa crabro). Hop chit nay c6 chiéu
dai 14 acid amin vdi trinh tu Leu-Asn-Leu-Lys-
Ala-Leu-Leu-Ala-Val-Ala-Lys-Lys-lle-Leu-
NH; (hay H-LNLKALLAVAKKIL-NH).
Nhém amino & dau N ton tai dudi dang tuy do con
nhém carboxyl & dau C dugc amid hoa [4].
Trong cong bd méi day cta nhom tac gia, MP-C
va mot sé dan xudt thé lysin di duoc ching minh
1a ¢6 phd khang khufm rong, tac dung trén nhiéu
vi sinh vat, bao gd6m ca Gram duong, Gram am
va vi nam Két qua nghién ctru cing cho thay, ¢
nhing ndng d6 thip (dudi 16 uM hay 26 ppm),
nhimg hop chat nay | hau nhu khong the hién doc
tinh d6i v6i hong cau nguoi. Trong s6 d6, din
xudt MPC-A5K,A8K ma trong ciu truc, hai acid
amin alanin tai vi tri s6 5 va s6 8 cia MP-C duoc
thay thé bang lysin (Hinh 1) duoc xac dinh 1a c6
doc tinh thap nhat [5].

PaucC
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Hinh 1. CAu trac cta din xuit MPC-A5K,A8K.

Tir nhimg két qua kha quan do6, nghién ciru
dugc tién hanh nham tong hop va khao sat kha
ning thay thé chat bao quan cua dan xuat MPC-
AS5K,A8K. Cu thé, hoat tinh khang khuin va
khang ndm ciia MPC-A 5K, A8K tiép tuc duoc so

sanh véi mot sb khang sinh. Dong thoi hidu qua
clia peptid nay trong viéc thay thé mot phan hodc
toan b hai chat bao quan thong dung trong ché
pham dang udng 14 natri benzoat va kali sorbat
cling duoc khao sat.
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2. P6i twong va phuong phap nghién ctru
2.1. Nguyén liéu

Céc dung mdi, hoa chat chinh sir dung trong
tong hop hoa hoc dat tiéu chudn AR hodc RG,
bao gdm x(c tic COMU (Angene Chemical),
N,N-diisopropylethylamin (DIPEA), N-metyl-2-
pyrrolidon (NMP), dimethylformamid (DMF),
acid trifluoroacetic (TFA), triisopropylsilan
(TIS), dicloromethan (DCM) (Daejung
Chemicals), cac acid amin dugc bao vé nhu
Fmoc-Ala-OH, Fmoc-Asn-OH, Fmoc-lle-OH,
Fmoc-Leu-OH, Fmoc-Lys-OH, Fmoc-Val-OH
va pha rin Rink amide MBHA resin (AK
Chemicals). Dung moi acetonitril (ACN) st
dung trong sic ky long (LC), sic ky long hiéu
ning cao (HPLC) dat tiéu chuan HPLC (Daejung
Chemicals). Nudc duge tinh ché bang thiét bi
Thermo Scientific GenPure UV - TOC dat dién
tré sudt 18,2 MQ.m.

Céc dung mdi, hoa chit chu yeu st dung
trong thir nghiém sinh hoc nhu chiét xuat nim
men, pepton, nudc twong dau nanh trypton, cao
thit, chiét xut mach nha (Himedia, An d0); natri
clorid, glucose (Xilong, Trung Quéc, tiéu chuin
USP38); agar (Viét Nam, tiéu chuin TCVN
3591:2017). C&c chung vi sinh vat thur nghiém
dugc mua tor Ngan hang gen cia My ATCC
(American Type Culture Collection). Cac
nguyén liéu bao ché ché pham thir nghiém gdm
collagen bo thity phan (Amicogen, Han Qudc,
TCCS), vitamin C, natri hyaluronat, duong
kinh, natri benzoat, kali sorbat (Luwei
Pharmaceutical, Trung Quéc, tieu chuan
USP38), nudc cat dat tiéu chuan vi sinh dudi
100 CFU/g.

2.2. Thiét bi, dung cu

Céc thiét bi chinh st dung trong qué trinh
tong hop 1a bé téng hop pha ran VM20 vacuum
manifold Sigma va phu kién chac ba; hé théng
sdc ky 1ong hiéu ning cao ghép bo phan phat hién
da song (HPLC-DAD) Agilent 1260 va cot sic
Ky silica gel pha dao Cig Zorbax column -
Agilent, 5 pm, kich thudc 9,4 x 250 mm; hé
thong sic ky long ghép khéi phd (LC-MS)

Agilent 6400 Series Triple Quadrupole B.08.00
LC/MS System va cot Cig Agilent 959961-902,
kich thugc 3,5 um, 4,6 x 100 mm. Céc thiét b
khac nhur bom chéan khong, may thdi Ny, thiét bi
siéu &m, may ly tam, vortex mixer, tu hut, may
quay cit chan khong, may lac.

Céc thiét bi chinh sir dung trong thir nghiém
sinh hoc nhu tu an toan sinh hoc cép 2 Bio Il
Advance Plus, Telstar; Mdy quang phé dinh
lwong vi khuan WPA CO8000, Biochrom; ti 4m
LIB-080M, LabTech; ti am lic LSI-3016A,
LabTech.

Dung cu thuy tinh co ban, pipet va tip cac
loai, ong polypropylen, dia 96 giéng.

2.3. Phuong phadp nghién cuu

2.3.1. Phwong phdp tong hop dan xudt MPC-
A5SK,A8K

Din xuit MPC-A5K,A8K cia MP-C c6
cong thire phan tir C7gH149N21O1s, trinh ty chudi
H-LNLKKLLKVAKKIL-NH: véi dau N tu do
va dau C amid hoa dugc tong hop bang phwong
phap tong hop hitu co pha ran, st dung Rlnk
amide MBHA resin [5]. Quy mé Iy thuyét mdi
mé la 60 pmol peptid, quy trinh nhu sau:

- Budc 1: hoat hdéa resin. Rink Amide
MBHA resin dugc ngam trong NMP 10 phiit roi
dua vao ¢t phan rng ciia bé Vacuum manifold.
Hoat héa lan luot véi cac dung mé6i DCM (10 ml,
5 phat) - DMF (10 ml, 10 phat) - DMF (10 ml, 5
phit). Sau mdi 1an rira, hat dung moi ra khoi cot
bang bom chan khong.

- Budc 2: loai nhom bao vé Fmoc khoi resin.
Thuc hién hai 1an, mdi 1an 10 phat véi 1,2 ml
piperidin 20% trong DMF.

- Bué6c 3: gan acid amin-Fmoc. Acid amin
gan nhom bao vé Fmoc dau tién dugc pha trong
DMF rdi gin vao resin bang xuc tic COMU véi
su hién dién ciia DIEA trong DMF. Sau phan tng,
rira cot lan lugt bang cac dung méi DCM (10 ml) -
DMF (10 ml) - DCM (10 ml) - DMF (10 ml) -
DMF (10 ml) - DMF (10 ml), mdi lan 2 phut.

- Buéc 4: loai nhom bao vé Fmoc khoi chudi.
Thuc hién hai 1an, mdi 1an v6i 1,2 ml piperidin
20% trong DMF, 10 phut. Sau phan ng, rira cot
bang cac dung méi twong twy nhu & budc 3.
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- Budc 5: kéo dai chudi. Lap lai cac budc 3
va 4 1an lugt ddi v6i timg acid amin theo diing
trinh ty cua chudi. Riéng déi véi acid amin cudi
cung, sau phan tng loai nhém bao vé Fmoc thi
rira cot bang cac dung moi: DCM (10 ml) - NMP
(10 ml) - DCM (10 ml) - DCM (10 ml) - DCM
(10 ml), mdi lan 2 pht.

- Budc 6: cét peptid khoi resin. Cho peptid
gin resin vao lo thuy tinh, thém 1,5 ml
TFA/TIS/HZ0, rung, si€u am sau do tiép tuc lic
trong 120 phut. Két tiia bang cach thém hdn hop
n-pentan va dietyl ete theo ty 1¢ 1 : 1. Thu tua
bang cach ly tim. Thém hdn hop ACN va nudc
theo ty 16 1 : 4 dé hoa tan peptid, loc bo resin.
Lam kho bang may th6i N2 qua dém. Bao quan
trong lo thily tinh nit kin, dé & ngan dong ta lanh.

2.3.2. Phuong phdp theo ddi qué trinh
tong hop

Qua trinh tong hop duoc theo ddi bang phan
(g tao mau véi thude thir Kaiser. Thudc thir nay
¢6 thanh phén 1a (A) phenol 80% trong ethanol,
(B) KCN trong H.O/ pyridin va (C) Ninhydrin
6% trong ethanol. Nguyén tic hoat dong nhur
sau: dung dich thudc thir ban ddu c6 mau vang
nhat. Ninhydrin phan tng vdi cac amin bac 1 tu
do tao ra san phém mau xanh dam, 1am d6i mau
dung dich. Thudc thir khong tao mau xanh dam
dac trung véi serin, asparagin, acid aspartic va
prolin. Thir nghiém duoc tng dung trong tong
hop peptid pha ran va hitu co pha ran dé theo doi
su hoan thién cua budc gén acid amin vao chudi
(mau vang) va budc loai nhom bao vé dé giai
phéng nhém amino -NH: bac 1 tir do (mau xanh
dam). Néu hon hop chi c¢6 mau xanh nhat nghia
1a phan mg chua hoan toan. Tién hanh nhu sau:
Lay mét it resin ra khoi binh phan tmg, rira 3 1an
bang ethanol rdi cho vao 1 6ng nghiém thuy tinh.
Thém 3 giot mdi dung dich Kaiser A, B, C roi
dun ndng ng nghiém & khoang 120 °C trong vong
5 phut. Quan sat mau dung dich va cac hat resin.

2.3.3. Phuong phdp tinh ché peptid

Peptid dugc tinh ché bang hé thong HPLC-
DAD Agilent 1260 vai cot silica gel pha dao C18
Zorbax Agilent, 5 pm, kich thudc 9,4 x 250 mm.
Hé dung moi A: 0,1% TFA/H2O, B: 0,1%
TFA/ACN. Gradient nong do: 5 - 65% B trong

12 phat; 65-100% B trong 1 phat; 100% B trong
5 phat; 100-5% B trong 2 phdt; 5% B trong
1 phat. Téc d6 dong 3 mL/phut. Thé tich tiém
mau 5-900 pL. Phat hién tai budc song hip thy
220 nm ctia lién két amid.

San pham sau tinh ché dwoc phan tich lai
bang HPLC-DAD véi cung h¢ thong. Gradient
ndng do: 5 - 100% B trong 8 phut; 100% B trong
1 phat; 100 - 5% B trong 2 phat; 5% B trong 1
phiit. Téc d6 dong 1 mL/phut. Thé tich tiém mau
30 pL. b tinh khiét ciia peptid dugc tinh bang
phan tram dién tich peak chinh so véi tong dién
tich cac peak trén sic ky d6 khong tinh cac peak
tap hé théng. Hiéu suit téng hop duoc tinh sau
khi tinh ché theo cong thirc: Hiéu sudt toan quéa
trinh (%) = (Khéi luong can thyc té : Khoi luong
thu duoc theo 1y thuyét) x 100%.

2.3.4. Phuong phap dinh tinh peptid

Tién hanh phén tich san pham thu duoc sau
tinh ché bang hé théng LC-MS Agilent 6400
Series Triple Quadrupole B.08.00 LC/MS
System. St dung cot Cis Agilent 959961-902,
kich thude 3,5 pm, 4,6 x 100 mm. HE dung moi
A: 0,1% TFA/H,0, B: 0,1% TFA/ACN. Toc do
dong 1 mL/phat. Gradient ndng d6: 30 - 80% B
trong 2 phat; 80-30% B trong 2 phat. Thé tich
tiém mau 1-20 uL. Ché do chay Positive. Ving
khdi quan sat 400-2000 (Dalton). So sanh gi4 tri
m/z thuc nghiém véi Iy thuyét dé dinh tinh peptid.

2.3.5. Phwong phap danh gia hoat tinh
khang vi sinh vt

Hoat tinh khang khuan va khang ndm cia
MPC-A5K, A8K dugc danh gia thong qua nong
d6 trc ché tdi thiéu (MIC - Minimum Inhibitory
Concentration), bang phuong phéap pha lodng vi
luong trong moi trudng canh thang tiéu chuin
v6i mot vai diéu chinh nho [6]. Thir nghiém duogc
tién hanh trén tim chung vi sinh vét bao gom bon
chung Gram duong Staphylococcus aureus
(S. aureus) ATCC 25923, Bacillus cereus
(B. cereus) ATCC 11778, Enterococcus faecalis
(E. faecalis) ATCC 29212, Listeria
monocytogenes (L. monocytogenes) ATCC
15313, ba chung Gram am Escherichia coli
(E. coli) ATCC 25922, Pseudomonas
aeruginosa (P. aeruginosa) ATCC 27853,
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Salmonella enterica (S. enterica) ATCC 13076
va mot ching vi nim Candida albicans (C.
albicans) ATCC 10231. Cac chung vi khuan
dugc nudi ciy trude véi 5 ml mbi truong canh
thang Lysogeny Broth (10 g/L polypepton, 5 g/L
chiét xuat men bacto va 10 g/L NaCl) qua dém 6
37 °C. Péi vé6i thi ‘nghiém trén vi nim,
C. albicans duoc nudi cdy trong méi truong YM
(10 g/L glucose, 3 g/L chiét xuat mach nha, 5 g/L
pepton, 3 g/L chiét xuit nAm men) & 37 °C.

Cac peptid dugc hoa tan trong dung dich
dém PBS tiét trung duoc chuan bi voi cac ndng
cudi cing 12 2 pM, 4 uM, 8 uM, 16 uM, 32 uM,
64 UM va 128 uM trong cac dia microtiter day
tron 96 giéng. Sau d6, dich nuéi cay dugc pha
lodng trong mdi trudng nudi cay twong tng da
khir trang dé dat dugc mat do 10° CFU/ml rdi
thém vao cac giéng chira peptid. Mat do cubi
cung trong cac giéng 14 0,9 x 10° CFU/mL. Sau
24 gid 1 & 37 °C, cac dia microtiter 96 giéng
duoc kiém tra dé xac dinh MIC, néng do hoat
chat thap nhét trc ché hoan toan su phat trién ciia
vi sinh vat. Mdi ndng d thir nghiém duoc lap lai

trong ba giéng doc 1ap. So sanh véi cac khang
sinh ampicilin, streptomycin va gentamycin.

2.3.6. Phuong phap danh gia so bo kha
nang bao quadn

Kha ning bao quan cia dan xuit MPC-
ASK,A8K d6i voi ché pham dang udng duoc
danh gia theo phwong phap mo ta tai phu luc 13.8
Duoc dién Viét Nam V [1] c6 diéu chinh dé phu
hop véi mic do cua thir nghiém so bd va diéu
kién sin co6 cta phong thi nghiém. Cu thé 12 bon
loai vi sinh vat chi thi duoc cdy dong thoi vao
ché pham thay vi cdy riéng 1¢. Lap lai trong ba
thi nghiém ddc 1ap.

Céc mau thir nghiém c6 thanh phan cong
thire nhu mo6 ta trong Bang 1 duge bao ché trong
phong sach cép D, theo quy trinh nhu sau: cho
khoang 60 ml nudc cit vao cdc co chan. Thém
lan luot tung nguyén licu, khuay tan hoan toan
10i moi cho nguyén liéu ké tiép vao. Bo sung
nude cat vira di 100 ml. Pyung trong lo thity tinh
c6 nép, da tiét trung.

Bang 1. Thanh phan cong thirc cac mau ché pham thir nghiém

i Mau

STT Nguyén liéu ML M2 M3 A
1 Collagen bo thuy phan (g) 10 10 10 10
2 Vitamin C () 0,1 0,1 0,1 0,1
3 Natri hyaluronat (g) 0,2 0,2 0,2 0,2
4 Dbuong kinh (g) 20 20 20 20
5 MPC-A5K,A8K (g) 0,001 0,001
6 Natri benzoat (g) 0,1 0,2
7 Kali sorbat (g) 0,1 0,2
8 | Nuéc cat Vira d 100 ml

Cac hon dich vi sinh vat chi thi S. aureus
ATCC 6538, P. aeruginosa ATCC 9027, C.
albicans ATCC 10231, Aspergillus niger ATCC
16404 dugc chuan bi theo hudng din trong Duoc
dién. Cy dong thoi bon hon dich nay véi mat do
tuong duong nhau vao ciac mau M1-M4. Nong
do6 vi sinh vat chi thi tong cong trong ché pham
ngay sau khi cdy (Ro) khoang tir 10° — 10°
CFU/ml. Téng thé tich hdn dich dem c:fly tr 0,5
— 1% thé tich ché pham thir. Luu trit cic mau da

céy vi sinh vat chi thi & nhiét d6 20 °C — 25 °C,
tranh anh sang, theo ddi cAm quan cic mau thir
trong qua trinh u.

Tai cac thoi diém 14 va 28 ngay, liy 1 ml
mdi ché pham, xac dinh sb luong vi sinh vat (Ry)
bang phuong phéap dia thach, ding méi tuong
TSA, nhiét d6 30 °C- 35 °C, thoi gian u 5 ngay.
Tinh lwgng giam di ctia vi sinh vat chi thi tai thoi
diém d6 (R):

LogioReduction = Logi0Ro — Log1oR:.
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3. Két qua va ban luin
3.1. Tong hop dan xudt MPC-A5K,A8BK

Tién hanh téng hop din xuit MPC-
A5K,A8K (C78H149N21015, MW = 1621,18) theo
phuong phap dugc md ta, st dung cac nguyén
liéu nhu trong Bang 2. Quy md tong hop 1y

thuyét 1a 60 umol peptid/mé. Kha ning tai cia
resin 1a 0,65 mmol/g nén mdi mé can 92 mg
resin. Sir dung lugng du acid amin véi ty 16 gip
5 1an kha ning tai cua resin, twong dwong 300
pmol acid amin/lan can. Ty 1¢ mol acid amin :
COMU la 1,05 : 1, nhu vay mdi budc gén acid
amin can 285 pumol xiic tic COMU. Ty 1¢ mol

acidamin : DIEAlal: 2.
Bang 2. Nguyén liéu tong hop MPC-A5K,A8K

Neuvén lieu Khdi lugng mol phan S lan Madi lan Téne con
gy i tur (g/mol) can/dong can/dong £ cong
Resin 732,86 1 92 mg 92 mg
L-Fmoc 353,4 5 106 mg 530 mg
I-Fmoc 353,4 1 106 mg 106 mg
K-Fmoc 468,5 5 141 mg 705 mg
A-Fmoc 311,3 1 93 mg 93 mg
V-Fmoc 339,4 1 102 mg 102 mg
N-Fmoc 596,7 1 179 mg 179 mg
COMU 428,27 14 122 mg 1708 mg
DIEA 129,25 14 0,27 mi 3,78 mi
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Hinh 2. Theo d&i phan tmg tong hgp MPC-
ASK,A8K bang thuoc thir Kaiser: sau khi gan acid
amin méi, chua loai Fmoc (A) va da loai Fmoc (B).

Theo ddi phan tng bang thudc thir Kaiser
cho thy sau phan (g gén acid amin-Fmoc méi,
hén hop c6 mau vang nhat caa thude thir (Hinh
2A). Chung to acid amin duoc bao vé bang nhom
Fmoc da két ndi vao chudi, khong con dau -NH,
ty do ciia chudi peptid trudc d6 nira. Nhu vay
budc gin acid amin di thanh cong. Sau khi xir 1y
vé6i piperidin/DMF 20%, hdn hgp ¢6 mau xanh
dam (Hinh 2B). Chung t6 nhém bao vé Fmoc bi
cit ra khoi chudi peptid dé giai phong dau
-NH: tu do. Nhu vay phan Ung giai bdo v¢ da
thanh cong.

Sau khi tinh ché bang HPLC trong cac diéu
kién nhu da mo ta thu dugc 29,2-31,5 mg peptid.
Hiéu suét tong hop toan quy trinh dat 31,2% sau
14 cap budc gin acid amin - giai bao vé va 1
budc cit peptid khoi resin. P9 tinh khiét cua san
pham tinh theo ty 1& dién tich peak trén sic ky do
14 98,1% (Hinh 3).

Loy

AL

Foak [ Thes gan | Laal [ Dvén tich | Chedu cao % Dion tich ! H$ 86 A& g
1 6,487 MF 37979 8382 98131 0,781
: : ' \ + !
2 6,825 M 723 271 1859 0

Hinh 3. Sic ky do ctia peptid sau tinh ché & bude
song 220 nm.
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So voi tong hop hitu co truyén thdng, tong ky thuat LC-MS duoc ap dung phd bién. Phan
hop peptid pha rin 1a phuwong phap dugc phat tich cho thiy giira gia tri m/z thyc nghiém so véi
trién voi tinh 6n dinh va d¢ chinh xac cao. Qua tinh toan 1y thuyét khac biét khong qua 0,02%
trinh phan Gmg duoc theo ddi lién tuc bang thude (Hinh 4), cho phép khiang dinh san pham thu
thir déc trung. Vi vy dinh tinh san phém can cuor duoc la MPC-ASK,A8K.
vao ty 1¢ giita khdi lwong m va dién tich z bang
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Hinh 4. Phan tich phd khdi ctia san phdm sau tinh ché.

3.2. banh gia tac dung khang vi sinh vdt gentamycin trén mot s chung vi sinh vét thi
nghiém dugc trinh bay trong Bang 3.
Gia tri MIC cia MPC-A5K,A8K va céac
khang sinh ampicilin, streptomycin va

Béng 3. Nong d trc ché t6i thiéu ciia MPC-A5K,A8BK, ampicilin, streptomycin va gentamycin
trén mot sO chung vi sinh vat

L Nong d6 tc ché tdi thiéu (uM)
Vi sinh vat 0 - -
MPC-A5K,A8K | Ampicilin | Streptomycin | Gentamycin
Vi S. aureus ATCC 25923 32 16 128 16
khuan B. cereus ATCC 11778 16 >128 16 16
Gram E. faecalis ATCC 29212 4 128 >128 >128
duong L. monocytogenes ATCC 15313 4 16 16 16
Viﬂ E. coli ATCC 25922 8 128 64 16
glr‘;?:ll P. aeruginosa ATCC 27853 64 >128 128 4
am S. enterica ATCC 13076 32 32 32 16
Vi ndm C. albicans ATCC 10231 16 >128 >128 >128
Cac khéang sinh thong dung ampicilin, trén ca vi khuan Gram dwong va Gram am con
streptomycin va gentamycin dugc chon lam doi gentamycin c¢6 tic dung manh trén vi khuan

chimg. Trong d6, hai khang sinh dau c6 phd rong Gram am va dugc dung phd bién trong cac
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truong hop nhiém khuan ning. Két qua cho thay
dan xuit MPC-A5K,A8K c6 phd khang sinh
rong, tac dung trén ca tdm ching vi sinh vt thir
nghiém bao gom ca Gram dwong, Gram am va vi
nam voi MIC tir 4-64 pM. Két qua nay tuong
ddng voi bao céo trude d6 [5] chimg to tinh 6n
dinh va d9 tin cdy cua quy trinh danh gia. C6 thé
nhan thiy tac dung cua peptid nay trén vi khuan
Gram duong c6 phan manh hon so v&i vi khuan
Gram am. Phan 16n cac gia tri MIC ctia MPC-
A5K,A8K déu nho hon hoic bang 16 uM. Trong
khi do, ca ampicilin, streptomycin va
gentamycm déu chi tac dung trén tdi da 6 trong
tong sb 8 chung, dong thoi khong thé hién hoat
tinh dang ké trén vi nam C. albicans. Hon nita,
hau hét cac gia tri MIC cta ba khang sinh nay
déu 16n hon hodc bang 16 uM. Piéu nay khing
dinh vu diém vé hoat tinh tét va pho rong cua
MPC-ASK, qua dé cho thay t1em nang ung dung
trong viéc kiém soat sy phat trién ctia cac vi sinh
vat gay bénh.

3.3. Buéc dau danh gia hiéu qua bdo quan
Nhu cau sit dung cac san phidm bo sung

collagen dang dung dich ubng nham bao vé stc
khoe va cham soc sic dep dang ngay cang trd

nén phd bién. Tuy nhién, dé duy tri d6 6n dinh
va keo dai thoi han sir dung, ché pham can duoc
bd sung chat bao quan, diéu nay doi khi anh
hudéng dén huong vi san phim va tiém 4n rui ro
suc khde khi sir dung dai han. Trong nghién curu,
chung t6i da danh gia so b hi¢u qua bao quan
ctia dan xuat MPC-A5K,A8K ddi voi ché pham
dang nay. Lua chon nong do MPC-A5K,A8K
thtr nghiém_ dau tién 1a 10 ppm (tuong du:orng
6,17 uM), bang khoang 40% so vdi da s6 cac gia
tri MIC cua hop chét nay, ciing chinh 12 ndng do
khong thé hién doc tinh voi hong cau nguoi da
duogc xac dinh trude d6 (16 pM). Sir dung riéng
1¢ (M2) hoic két hop voi hai chat bao quan thong
dung 1a natri benzoat 0,1% va kali sorbat 0,1%
(M3). So sanh v6i hon hop natri benzoat 0,2% va
kali sorbat 0,2% (M4).

Sau khi bao ché, cic mau M1-M4 déu c6
mau vang nhat, trong subt, khong c6 cén van lo
ling, pH tir 5-5,5. Theo doi trong qua trinh bao
quan cho thdy chi sau tir 5-7 ngay, & mau khong
¢6 chét bao quan (M1) di bat dau xuat hién dam
vi sinh vat. Cac mau M2-M4 khong c6 bién doi
vé mit cam quan. Vi vdy tién hanh dén s6 luong
vi sinh vat d6i véi cac mau M2-M4 sau 14 va 28
ngay. Két qua duoc trinh bay trong Bang 4.

Bang 4. Hiéu qua bao quan cuia peptid MPC-A5K,A8K dbi véi ché phim collgen dang udng

Danh gia vi sinh
Miu BarF1z dau = Sau 14 ngay - Sau 28 ngay
0 14 . 28 :
(CFU/mL) (CFU/mL) LogioReduction (CFU/mL) LogioReduction
M2 4,0x10° 6,4x10° 0,20 15,5108 0,59
M3 2,2x10° 1,8x108 -0,09 1,1x10° -0,30
M4 3,4x10° 2,0x10° -0,23 2,6x10° -0,12

Két qua cho thiy, khi sir dung riéng 1¢ & nong
d6 10 ppm, dan xudt MPC-A5K,A8K chua du
hi¢u lyc bao quan, voi mat do vi sinh vét trong
méau M2 ting gin 4 lan sau 28 ngay. Trong kh1
d6, hon horp natri benzoat va kali sorbat & nong
d6 0,2% mdi chit (mau M4) c6 kha ning trc ché
hoan toan vi sinh vat, nhung ham lugng nay vuot
murc duoc sir dung t6i da ddi voi hau hét thuc
phim [7]. Pac biét, viéc gi6i han ham luong
benzoat trong cac san phim c6 vitamin C 14 rat

can thiét vi hai chit nay c6 thé phan ing véi nhau
tao ra benzen, khong co6 lgi cho suc khoe. Viéc
két hop dong thoi véi 10 ppm MPC-A5K,A8K
cho phép giam ham luong natri benzoat Va kali
sorbat trong ché pham xudng con 0,1% mdi chét
trong khi van duy tri dugc hiéu lyc bao quan (M3).

Két qua thu duoc twong ddi kha quan, tuy
vy ddy méi chi 1 thar nghiém so bd ban diu,
duoc tién hanh véi mot sé diéu chinh nham phu
hop quy md caa thir nghiém so b va diéu kién
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thyc té ctia phong thi nghiém nhu trinh bay trong
muc 2.3.6. Vi vy, trong nhiing nghién ctru tiép
theo, can tién hanh trén céc ching vi sinh vt
dugc cdy riéng 1é theo hudng dan trong Duoc
dién Viét Nam V, dong thoi khao sat thang nong
d6 va danh gia tac dung cua cac phdi hop khac
nhau. Bén canh d6 can luu y dén tuong quan giita
ndéng d6 c6 hiéu qua va ngudng an toan cua hop
chat. Nhiéu thir nghiém phai dugc tién hanh mot
cach can trong trudc khi mdt hop chit c6 thé
dugc dua vao tmg dung trong thyc té.

4. Két luan

Nhu vay dan xuat MPC-A5K,A8K ma trong
cAu trac, hai acid amin alanin tai vi tri s6 5 va sb
8 ctia MP-C dugc thay thé bang lysin da dugc
tong hop bang phuong phap téng hop hitu co pha
ran. Hiéu suét toan quy trinh dat 31,2%. San
pham c6 do tinh khiét 98,1%. Da danh gia duoc
tac dung khang khuan va khang nim cua MPC-
AS5K,A8K trén tam chung vi sinh vét. Peptid nay
thé hién hoat tinh tt hon so véi ampicilin,
streptomycin  va gentamycin. Két qua thu
nghiém budc dau cho thy sir dung peptid MPC-
A5K,A8K c6 thé giup duy tri kha ning bao quan
ché phidm collagen dang udng trong diéu kién
giam ham luong hai chat bao quan truyén thong
la natri benzoat va kali sorbat, qua d6 mé ra
huéng Gmg dung mdi ciia hop chit nay trong
tuong lai.
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