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TONG HOP TOAN PHAN ACETYL HEXAPEPTIDE-8
NHAM SU DUNG TRONG MY PHAM

TOTAL SYNTHESIS OF ACETYL HEXAPEPTIDE-8 FOR USE IN COSMETICS
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TOM TAT

Argireline la mot peptid mach ngan ¢d tac dung chdng lao hod, lam giam
nép nhan vdi co ché tuang tu nhu ddc t6 Botulium. Hién nay, hoat chat nay
dugc st dung phé bién dé lam nguyén liéu cho my pham. Tuy nhién, du 6
tiém nang thuong mai cao, hién chua cd cong b nao trong nudc lién quan dén
viéctong hop hoat chat nay. Vivay, nghién ctiu nay tap trung vao viéc st dung
ky thuat tong hap peptid pha ran dé tao ra Argireline, sau do khang dinh va
danh gid do tinh sach cGia san pham bang hé sac ky 16ng hiéu nang cao (HPLC)
va sac ky long ghép khoi phd (LC-MS). Két qua thu dugc cho thdy san phdm c6
hiéu sudt tong hop trung binh dat 38% vdi do tinh khiét xap xi 100%.

Tir khod: Peptid my phdm; téng hop peptid pha rdn; argireline; acetyl
hexapeptide-8; chdng nhdn.

ABSTRACT

Argireline is a short-chain peptide with anti-aging properties that reduce
wrinkles through a mechanism similar to Botulinum toxin. Currently, this
active ingredient is widely used as a cosmetic ingredient. However, despite its
high commercial potential, there have been no domestic publications related
to the synthesis of this active ingredient. Therefore, this study focuses on using
solid-phase peptide synthesis techniques to produce Argireline, followed by
confirming and evaluating the product's purity using high-performance liquid
chromatography (HPLC) and liquid chromatography-mass spectrometry (LC-
MS). The results obtained show that the product has an average synthesis
yield of 38% with a purity of approximately 100%.

Keywords: Cosmetic peptides; solid phase peptide synthesis; argireline;
acetyl hexapeptide-8; anti-wrinkle.
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1. GIGI THIEU

Acetyl hexapeptide-8 (AH-8) hay con dugc goi la
Acetyl hexapeptide-3 1a mot peptid my pham quan trong
thudc nhom Uc ché dan truyén than kinh da dugc thuong
mai hoa véi tén Argireline” [1]. Day la mét chudi peptid
g6ém 6 acid amin véi trinh tu chudi la Ac-Glu-Glu-Met-GIn-
Arg-Arg-NH,. AH-8 dugc téng hgp dau tién nam 1995 [2,
3]. N6 dugc biét dén vai cong dung chéng lao héa, lam
giam nép nhan trén khudén mat véi co ché tuong tu nhu
déc t6 botulium (botox). Hoat chat nay cé cdu tric gan
giéng vGi cac thu thé SNAP-25, do d6 canh tranh vi tri gén
clia cac thu thé nay trén bé mat phiic hgp SNARE, lam
bién d8i cau tric, ngan chan su giai phong acetylcholin &
cac dau day than kinh, tir d6 lam gian co [4]. Ngoai ra, n6
con Uc ché bai tiét catecholamin [5, 6]. Cac nghién ciu
in vitro cho thdy ham lugng lipid ctia té bao ba nhon giam
dang ké sau khi diéu tri bang AH-8 [7]. Cac nghién ctu lam
sang vdi AH-8 da xac nhan tinh hiéu qua va tiém nang ctia
hoat chat nay trong cham soc da [8, 91. Nam 2002, Blanes-
Mira da mo6 tad mot nghién clu c6 doi ching gia duac,
trong d6 kem AH-8 so véi gia dugc dugc boi hai lan moi
ngay (10 phu nit, 30 ngay). Cac viing da dugc diéu tri bang
AH-8 cho thay su céi thién 30% nép nhan & viing mat. Mot
nghién cru 1am sang ctia Ruiz va cong sy da cho thay Igi
ich chéng nhan cta nhi tuong dau trong nudc (O/W) c6
chua AH-8 & 20 ngudi tinh nguyén, trong 30 ngay, boi tai
ch6. Két qua nghién cru cho thay nhiing dau hiéu tich cuc
doi véi viéc giam dé sau va kich thudc nép nhan lan lugt
la 59% va 41% so vGi nhém d6i chiing gia dugc [10]. Viéc
st dung hoat chat chat nay cling da dugc chiing minh vé
do an toan trong nghién ctu ctia Remigiusz va cong su
nam 2021. K&t qua cho thay peptid nay an toan trong my
pham & néng do 1én t6i 0,005% [4]. Vi nhiéu bang chiing
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da dua ra, AH-8 dugc quan tam ngay cang nhiéu trong
nganh cédng nghiép san xuat my pham va dugc thi trudng
ua chudéng.

Gan day, nhém tac gia Wang Huiping va cong su da
téng hgp hoat chit AH-8 st dung tac nhan hoat hoa
N-hydroxyphthalimide cho hiéu suat trén 83% véi do tinh
sach trén 90% [12]. Trong nghién ctu nay, ching toi da s
dung tac nhan COMU la mét chat hoat héa co d6 tan t6t,
6n dinh, dé theo déi qua trinh phan (ing va loai b6 phu
pham [13]. San pham téng hop dugc dugc danh gia so bod
théng qua viéc so sanh vai chat déi chiéu tirnha cung cap
Trung Quéc.

2. PHUONG PHAP NGHIEN CUU

Nguyén liéu

Cac a-amino acid st dung la Fmoc-Arg(Pbf)-OH,
Fmoc-GIn(Trt)-OH, Fmoc-Glu-OH, Fmoc-Met-OH (nhém
Fmoc - (9H-fluoren-9-ylmethoxy)carbonyl; nhém Pbf -
2,2,4,6,7-pentamethyl-3H-1-benzofuran-5-yl)sulfonyl) va
COMU (N-[1-(Cyano-2-ethoxy-2-
oxoethylideneaminooxy) dimethylamino (morpholino)
uronium hexafluorophosphate) déu cé6 dé tinh khiét
> 98%, dugc mua tu hang AK Scientific, Hoa Ky. Nhua Rink
Amide MBHA resin (100 - 200 mesh) (98%) dugc mua tu
NovaBiochem, Buc. Cic  dung moi N,N-
Diisopropylethylamine  (DIPEA, 99%), N-Methyl-2-
pyrolidone (NMP, 99%), Dimethylformamide (DMF, 99%),
Dichloromethane (DCM, 99,5%), Trifluoroacetic acid (TFA,
99%), Acetonitrile tiéu chuan HPLC (ACN 99,8%),
Piperidin (99%) dugc mua tU Daejung, Han Quéc.
Triisopropylsilane (TIS, 98%), Thioanisol (99%) dugc mua
tu Sigma-Aldrich, Buc.

Thiét bi

Hé théng sac ky 16ng hiéu nang cao (HPLC) Agilent
1260 va ct sac ki di kém dugc mua tir My. Hé thong séc
ky 1dng ghép khéi phd Shimadzu LC-MS/MS 8040 tir hang
Shimadzu, Nhat Ban. Ngoai ra con st dung cdc may ly
tam, may lac, bé phan (ng Vacuum manifold, bom chéan
khéng, may lac (Trung Quéc); may lac Vortex (Y); may siéu
am (Puc) va cac vat tu tiéu hao nhu 6ng polypropylen,
dau tip (Trung Quéc).

Phuong phap téng hop

* Nguyén tdc téng hop peptid pha rdn: Quy trinh téng
hap va tinh ché hop chat Argireline bao gém céc budc:
1. Loai bé nhém Fmoc dé gidi phéng géc amin tu do trén
chat mang ran Rink amide MBHA resin; 2. Gan acid amin
dugc bao vé [én chat mang ran; 3. Loai bd nhom bao vé
Fmoc cla acid amin vira gan vao chat mang ran nhung
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van giir nhém bao vé clia mach nhanh (néu co); 4. Tiép
tuc gan acid amin tiép theo va quay lai budc 3 cho dén khi
gan lan lugt hét cac acid amin; 5. Loai bd nhdm Fmoc cudi
cung, sau d6 thuc hién phan ting acetyl hoa dau N cla
chubi peptid; va 6. C4t doan peptid san pham ra khoi
resin, loai bd nhém bao vé cta Arginin va tién hanh tinh
ché thu hgp chat Argireline tinh sach.

* Thuc hién chubi phdan tng téng hop Argireline: Resin
(120umol) dugc ngam lac lan lugt trong DCM (3 phut),
DMF lan 1 (5 phut) va lan 2 (10 phut) trudc khi dung.
Nhom bao vé Fmoc dugc loai bd bang cach st dung 20%
piperidin/DMF. Cac acid amin theo th( tu dugc gan vao
bang tdc nhan COMU (ti lé resin/acid amin/COMU 1/5/5)
VGi su & mat cia DIEA. Sau méi lan gan acid amin hay loai
bd nhém béo vé Fmoc, resin dugc rla lan lugt bang cac
dung dich theo thi ty DCM, DMF. Khéi lugng cac nguyén
liu sirdung dugc trinh bay cu thé trong bang 1. Ngoai ra,
phan (ng dugc theo déi bang thudc thir Kaiser dé nhan
biét su cé mat cia amin bac 1 [11].

Bang 1. Nguyén liéu tong hap Argireline

j Thé tich DMF
Khoi . | Khéilwgng(mg) | tuengiing
lugng S‘o (mL)
Nguyén liéu mol | lan o
phantd | can | Méilan | Téng léin Téng
(g/mol) can s0 s6
dong
Resin 73286 | 1 174 174
Fmoc-Arg (Pbf)-OH | 648,80 | 2 195 290 0,6 1,2
Fmoc-GIn (Trt)-OH | 610,70 | 1 183 183 0,6 0,6
Fmoc-Glu-OH 42550 | 2 128 256 0,6 1,2
Fmoc-Met-OH 37145 | 1 m m 0,6 0,6
(omMu 42827 | 5 122 610 0,6 3,0
DIEA 12925 | 5 0,27mL | 1,35mL

Quy trinh téng hgp Argireline dugc minh hoa trong
hinh 1.
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Resin-Arg(Pbf)-Arg(Pbf)-Gin(Trt)-Met-Glu(OtBu)-Glu(OtBu)-Acetyl Argireline

Hinh 1. Quy trinh tong hop Argireline. Diéu kién va thudc thi:
(a) piperidin/DMF; (b) Fmoc- acid amin, COMU, DIPEA, DMF; (c) Anhydrid
acetic, NMP, DIPEA; (d) TFA: TIS: Thioanisol (95:2,5:2,5).

*Tinh ché va kiém tra dé tinh sach: Sau khi loai bd nhém
bao vé Fmoc, resin dugc riia véi DCM nhiéu 1an réi lam
khé qua dém. Sau dé cac resin dugc cho vao hén hagp
TFA/TIS/Thioanisol (ti 1&é 95/2,5/2,5) trong 2 gi& dé cat
peptid ra khai resin va loai bd cac nhém bao vé khac roi
lam khé qua dém. Peptid sau d6 dugc hoa tan bang nudéc
va loc dé loai resin. Cac peptid ti€p tuc dugc tinh ché bang
hé théng HPLC vai cot Zorbax Cis column (Agilent, 5um,
9,4 x 250mm) véi chuong trinh 2 - 30% B trong 11 phut,
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30-100% B trong 1 phut, 100% B trong 5 phut, 100-2% B
trong 2 phut, 2% B trong 2 phat; A: 0,1%TFA/H,0, B:
0,1%TFA/Acetonitril (ACN), téc d6 dong 3mL/min; phan
tich mau peptid trudc va sau khi tinh ché véi chuong trinh
5-100% B trong 8 phut, 100% B trong 1 phut, 100-5% B
trong 2 phut, 5% B trong 1 phut; A: 0,1%TFA/H,0, B:
0,1%TFA/Acetonitrile (ACN); t6c d6 dong TmL/min va
dinh tinh bang hé théng LC-MS/MS véi chuong trinh 30-
80% B trong 2 phut, 80-30% B trong 2 phut; A: 0,1%
TFA/H20, B: 0,1% TFA/ACN; toc d6 dong 1mL/phut; viing
khoi 50 - 2000 Dalton. Nhan biét Argireline dua vao budc
song dac trung cua lién két amid & 220nm.
3. KET QUA NGHIEN CUU VA THAO LUAN

Téng hop va tinh ché san pham

Trong qua trinh gén céac acid amin theo trinh tu chudi
cla Argireline, cac phan ung dugc theo doéi bang thuéc
thir Kaiser. K&t qua cho thay, hon hgp thu dugc cé mau
vang nhat, chiing té acid amin da két n6i vao chudi trén
hat ran, dau amin tu do trudc d6 khéng con nita va budc
gén acid amin da thanh céng. Tuang tu, tién hanh kiém
tra mau peptid sau khi x(t ly loai Fmoc, hén hgp thu dugc
c6 mau xanh dam, chiing té nhom bao vé Fmoc bi catra
khoi chubi peptid dé gidi phong dau amin tu do. Trong
qua trinh t8ng hgp, chat trung gian Argireline-3aa thu
dugc sau khi gan ba amino acid va van con gitt nhém
Fmoc bao vé (cu thé l1a Fmoc-Arg-Arg-GIn-NH, véi cong
thuc phan ti C3;HasN1106) dugc 1dy mau dé tién hanh xac
dinh khéi lugng phan ti bang hé théng LC-MS. Két qua
trong bang 2 va hinh 4 cho thay gia tri thu dugc phu hgp
vdi gia tri ly thuyét, qua dé giup khang dinh su cé mat cda
san pham trung gian trong qua trinh téng hop.

AL = =

s

25, /—\L\/_\JLJ\_,J"L_\J\AJ

T T T
£} 10 12 min

Hinh 2. Sac ky d0 qua trinh chay tinh ché Argireline. Peak c6 thdi gian luu
10,216 trén hinh dugc xac nhan ¢6 s6 khi trung véi ly thuyét cla Argireline

Sau khi qua trinh téng hop hoan thanh, san pham tho
dugc dem di tinh ché bang hé théng HPLC st dung c6t Cis.
Sac ky d6 minh hoa qua trinh tinh ché dugc trinh bay trong
hinh 2. Peak san pham dugc xac dinh 1a peak c6 chi s6 thai
gian luu 10,216 phut véi chi sé khéi lugng phan ti xac dinh
bang hé théng LC-MS/MS trling vdi gia tri ly thuyét.

HaUl Journal of Science and Technology | 161



CONG NGHE

https://jst-haui.vn | P-ISSN 1859-3585 | E-ISSN 2615-9619

San pham sau tinh ché duoc kiém tra do tinh sach
bang hé théng HPLC véi két qua thé hién trong hinh 3.D6
tinh sach 1a phan tram dién tich peak san pham trong
téng dién tich cac peak trén sac ki d6 (khdng tinh cac peak
tap hé théng). Theo d6, d6 tinh sach clia sadn pham theo
HPLC la x&p xi 100%.
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Hinh 3. Sac ky do phan tich mau Argireline sau tinh ché bang hé thong
HPLC

Bang 2. K&t qua xac dinh phd khdi cla Argireline va cht trung gian

o Cong thilc Gia trgﬂly Gia tri thu Saisé
San pham han tif thuyét dugc (%)
P [M+H] [M+H] °
Argireline-3aa | G;HisN110s |  340,6855 341,0000 0,0923
Argireline C34H50N14012 889,4314 889,45 0,0021
|mm‘1x10,000‘0w
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Hinh 4. Phé khdi ctia Argireline-3aa (hinh trén) va Argireline sau tinh ché
(hinh dudi). Két qua dugc téng hap lai trong bang 2

Sau d6, mau peptide da dugc tinh ché va danh gia do
tinh sach bang HPLC dugc dem di xac dinh khai lugng
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phan t& bang hé théng phd khdi LC-MS. Két qua duoc
trinh bay trong hinh 4 va bang 2 cho thdy san pham thu
dugc dung la Argireline véi gia tri thu dugc khdp véi gia
tri ly thuyét.

Argireline sau tinh ché dugc loai bo bt dung moi
bang hé théng cat quay va tién hanh déng kho. San pham
thu dugc & dang bot trang x6p khéng mui nhu hinh 5. Két
qua thu dugc khoang 350mg Argireline véi hiéu suat
téng hgp trung binh dat 38%.

Hinh 5. Argireline dong kho

So sdnh so bé peptid téng hop so véi chdt déi chiéu

Chat d6i chiéu Argireline (ki hiéu la AH8-CN) sir dung
trong dé tai nay dugc cung cdp bdi nha san xuat Trung
Quéc (Spec-Chem Industry Inc.) AH8-CN nhén dugc co
dang bot trang véi d6 tinh sach cong bé la 98,6% xac dinh
bang HPLC. Trudc khi tién hanh phan tich, ca AH8-CN va
Argireline téng hop dugc déu dugc pha loang trong dém
PBS 7.4, ham lugng 2mg/mL. Sau d¢, thai gian luu cla
chat da téng hgp va chat ddi chiéu dugc chay phan tich
trong cung diéu kién sac ky. Ngoai ra dung dich tron giira
chat téng hop va chat déi chiéu (Argireline-MIX) (vai ti 1&
1:1) ciing dugc phan tich. Thi nghiém dugc lap lai nam
lan. Két qua trinh bay trong bang 3 va hinh 6 cho thay,
thai gian luu trung binh clia chat téng hop va chat déi
chiéu sailéch khong qua 0,01 don vi. Peptide téng hap c6
dé tinh sach cao hon han Argireline ddi chi€u. Ngoai ra
dung dich trén Argireline-MIX c6 d6 tinh sach cao hon
chat d6i chiéu.

Bang 3. Thai gian luu cla Argireline, AH8-CN, Argireline-MIX

Théigianluvu | Lan1 | Lan2 | Lan3 | Lan4 | Lan5 | TB
Argireline 4386 | 4383 | 4378 | 4377 | 4379 | 4,381
AH8-CN 4399 | 4387 | 4388 | 438 | 4381 | 4,387
Argireline-MIX | 4,374 | 4373 | 4375 | 4371 | 4371 | 4373
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Hinh 6. Sac ky do clia Argireline (hinh trén), AH8-CN (hinh giifa) va
Argireline-MIX (hinh du6i) 61an 1
4. KET LUAN VA KHUYEN NGHI

Hop chat Argireline da dugc téng hop thanh céng
bang ky thuat téng hop peptid pha ran va tinh ché bang
hé théng sac ky 1dng hiéu nang cao. Cu thé, san phdm thu
dugc la hgp chat Argireline vai dé tinh sach xap xi 100%
theo HPLC, véi hiéu suat téng hgp trung binh dat 38%.
Két qua phan tich ban dau cho thay sdn pham thu dugc
c6 thai gian luu tuang tu chat déi chiéu ctia nha cung cap
Trung Quéc véi do tinh sach cao hon. Hiéu suat qua trinh
thap hon so véi cong bé [13] nhung san phdm thu dugc
¢6 do tinh sach cao han. Trong thdai gian t&i, cac nghién
clu t6i uu hod quy trinh téng hop sé dugc tién hanh
nham lam tang hiéu suat téng hgp. Theo tim hiéu cta
nhom nghién ctu, day la cong bo dau tién trong nudc vé
téng hgp hoat chat Argireline dung trong my pham. Vi
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vay, két qua dat dugc gilp tao tién dé cho viéc nghién
cliu phat trién cac san phdm my phdm chéng lao hoa tu
cac nguyén liéu peptid dugc san xuat trong nudc.
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