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Abstract. Hai tetrapeptid Tryptophillin L gém Phe-Pro- -Trp-Leu(OH) va Phe-Pro-Trp-Leu(NH) dugc
téng hop thanh cong bang phuong phap tong hop peptid trén pha ran str dung ky thuat Fmoc. Co céu hai
peptid duoc x4c nhan bang phuong phap do phé khéi luong (MS) va phuong phap phé cong huong tir hat
nhan (NMR), cting véi d6 tinh khiét hon 95% dugc xac nhan bang sac ky long cao ap C-18 (RP-HPLC).
Khao sat hoat tinh khang oxid héa ciia hai peptid bang hai phan tmg DPPH va FRAP cho thdy Phe-Pro-
Trp-Leu(NH,) c¢6 kha ning khang oxid héa vuot troi va 13 mot hop chét tiém ning dé phat trién peptid
khang oxid hoa.

Keywords. Tong hop peptid trén pha rén, Fmoc, Tryptophyllin L, chit khang oxid hoa, DPPH, FRAP.

SYNTHESIS AND INVESTIGATION OF ANTIOXIDANT ACTIVITY OF
TRYPTOPHILLIN L PEPTIDES

Abstract. Two Tryptophyllin L tetrapeptides including Phe-Pro-Trp-Leu(OH) and Phe-Pro-Trp-
Leu(NH,) were successfully synthesized using Fmoc solid-phase peptide synthesis technique. The
structures of two peptides were confirmed by mass spectrometry (MS) and nuclear magnetic resonance
(NMR) measurements. Purity of more than 95% for both peptides were revealed by Reverse Phase Liquid
Chromatography (RP-HPLC). Screening for antioxidant activities of the two peptides by DPPH and
FRAP assays showed a high antioxidant potency of Phe-Pro-Trp-Leu(NH,) which is in contrast with Phe-
Pro-Trp-Leu(OH) and required further investigation for its potential application as an antioxidant for
domestic or medicinal purpose.

Keywords. Peptide solid-phase synthesis, Fmoc, Tryptophyllin L, antioxidants, DPPH, FRAP.

1 GIOITHIEU

Vai tro ctia peptid ngdy cang trd nén quan trong trong cac nghién ctru dugc pham, hoa my pham va
gan day 1a cong nghé thyc pham [1-5]. Cac cong trinh nghién ctru cho thiy, cac peptid phan lap tir ty
nhién thé hién da dang cac hoat tinh sinh hoc bao gdm kha ning khang oxid hoa, ha huyét ap, khang vi
sinh va khang khuan [6]. Peptide khang oxid hoa dic biét dwoc chii ¥ khi chung 13 hop chat tiém ning gop
phan quan trong vao viéc ngin ngira va chita tri cic cin bénh nhu tim mach, tiéu dudng, ung thu, viém
khép...[6-9]. Hon nita ching con ¢6 kha ning tao phirc hidu qua véi cac ion kim loai nhu Fe*" hoic Cu*
va lam cham qua trinh peroxid héa cua lipid. Diéu nay khién peptid ly trich tir ty nhién tro thanh cac hop
chat dugc nghién ciru rong rdi nhim tng dung trong cong nghiép bao quan thuc pham thuc phdm va chét
khang oxid héa trong nghién ctru duogc pham [10-12].

Pa sb cac peptid voi hoat tinh sinh hoc thu duge tir cac ngudn protein khac nhau bang phuong phap
thuy giai dung vi sinh hay dung cac enzym thuy giai (protease). Rat nhleu cong trinh nghién ctru nham
néng cao hiéu qua cua quy trinh thuy giai, khw, tinh ché, xac dinh co céu va hoat tinh clia cac peptid da
dugc cong bd. Qua dd, s6 lugng peptid voi hoat tinh khang oxid hoa duge phat hién cling ngay nhiéu va
da dang vé co cau [10, 13-19].

Ngoai viéc phén lap va xac dinh co ciu cta cic peptid co hoat tinh khang oxid hoa, cac nghién ciru
khac vé mdi quan hé giira co cau va hoat tinh bao gdm anh huéng cia thanh phin amino acid, vi tri va sb
luong ciia cic amino acid dén kha ning khang oxid hoa ctia cac peptid nay ciing dugc tién hanh, nham
lam co s& cho viée du doan va thiét ké cac peptid co hoat tinh khang oxid hoa [10, 11, 16]. Trong mot
nghién ctru thong ké trén 42 peptid khang oxid hoa cia nhém nghién ctru ciia Xia tir Trudng dai hoc Y
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khoa Guangdong [11] cho thdy chung c6 d6 dai 3-16 amino acid, trong d6 nhom c6 hoat tinh khang oxid
hoa cao nhat c6 d dai dudi 7 amino acid va khoi luong phan tir nhd hon 1000 dvC. Su c6 mat véi mat do
cao cua cac amino acid huong phuwong nhu Tyr, His, Trp va Phe; amino acid ky nudc nhu Val, Leu, Ile,
Pro, Ala, Met va Gly dugc cho 1a ¢6 anh huéng 16n ddi véi tinh khang oxid hoa cia cac peptid di duogc
nghién ctru [11, 20]. Nghién ctru mbi quan hé co cu-tinh chat sir dung mé hinh dinh lugng (QSAR) cho
thdy su c6 mit ctia amino acid ky nudc tai vi tri C3 cua ving dudi carboxilic gitip ting kha nang phé hiy
gbc peroxi cua peptid, tir d6 ting kha ning khang oxid hoa cua ching [21].

Kha ning thé hién hoat tinh khang oxid hoa ciia cac a-amino acid don 1¢ ciing dugc nghién ciru dé
tim kiém mdi lién hé tryc tiép giita sy c6 mit va s6 lwong cac amino acid nay ddi véi hoat tinh cia peptid
khang oxid hoa. Cu thé, kha ning bi oxid héa cao hon cta cac amino acid Cys, Met, Trp, Tyr va His so
véi cac amino acid khac dugc giai thich boi kha ning dé bi oxid hoa ciia day nhénh tiol trong Cys, tioeter
trong Met, indol trong Trp, hidroxil phenol trong Tyr, va imidazol trong His [22]. Nhén dinh nay dugc
kiém chimg lai 1an nita vao diu nim 2018 khi nhom ciia Matsui tién hanh khao sét kha nang bao vé
myoglobin cua 20 o-amino acid chéng lai cac goc chira oxigen va nitrogen hoat dong. Nghién ctru nay
cho thay Trp dimg dau trong cic amino acid chong lai cac tac nhan oxid hoa chua oxigen nhu hlpoclorlt
va gbc peroxi, trong khi cac amino acid nhu Asp, Asn, Glu va Gln lai thé hién t6t kha ning chong lai gbc
oxid héa chura nitrogen nhu peroxinitrit [23].

Ngoai yéu té thanh phan amino acid, sy anh hudng cta s lugng va trinh ty sip xép clia cac amino
acid dén kha niang khang oxid héa cua cac peptid ciing duoc nghién ctru boi mot s nhoém. Trinh ty sip
xép clia cac amino acid duoc nhan dinh c6 anh hudng quyét dinh dén tinh oxid héa cuia cac peptid [24].
Cu thé su thay dbi vi tri hay loai bé ctia cac amino acid dugce cho 1a s€ lam thay d6i kha ning oxid hoéa
cuia peptid twong tng [25]. Tuy nhién khuynh huéng thay d6i cho dén nay van chua dugc nghién ciru 1o
rang.

Viéc khao sat hoat tinh khang oxid hoa cua cac peptid ly trich tir thién nhién cung véi viéc anh
hudng cia cac yéu to co cau dén kha ning khang oxid hoa cua cac ching s& gop phan mé rong ngan hang
cac peptid thuoc nhom nay, dong thoi 1am co s cho viée du doan va thiét ké peptid ing dung vao trong
céc nganh nhu cong nghé thyc pham va dugc pham Chinh vi myc dich ndy ma nhém nghién ciru tong
hop va xac dinh kha nang khang oxid hoa ciia mot s6 peptid Tryptophyllin.

Tryptophillin L 1a cac peptid dugc ¢ lap tir dich tiét qua da cta loai éch Litoria rubella. Mot sd
Tryptophillin L tiéu biéu dugc trinh bay trong Béang 1. Litoria rubella tiét mot lwong 1on cac
Tryptophyllin ra khi c6 kich thich xung dién thap 10-15V qua da. Cac Tryptophillin L 14 peptid chira tir 4-
7 amino acid v6i chudi Pro-Trp gin lién nhau [26, 27]. Trong khi cac ho peptid phan 1ap tir loi ludng cu
khac nhu caeridin, aurein, citropin, signiferin, tachykinin s¢ httu hang loat hoat tinh sinh hoc nhu tinh
khang khuan, khdng nam, chéng co co, giam dau...nghién clru van chua chi ra hoat tinh sinh hoc ndi bat
cua nhom Tryptophillin [26, 28]. Mat khac, mot nghién ciru gan day cho thdy trong dich tiét cua loai nay
tai mot sé dia phuong cia Uc co chira cic chit chuyén hoéa cua tryptophan nhu kynurenine, 5-
hydroxytryptophan va N-formylkynurenine [29]. Diéu nay c6 thé 1y giai do kha ning dé bi oxid hoa cta
tryptophan c6 trong cac peptid nay nhung ciing dong thoi dit ra cdu hoi, liéu cac peptid Tryptophyllin L
ndy ¢ phai 1a nhirng hop chat ¢ hoat tinh khang oxid hoa va cau tric cta ching c6 thé duoc sir dung
nhu nén tang dé phat trlen cac peptid khang oxid hiéu qua trong cong nghé thuc pham va dugc pham. Gia
thuyét nay dugc cing ¢ khi cac peptid ngin nay déu chira cac amino acid duoc danh gia c6 mat nhiéu
trong cac peptid khang oxid hoa nhu Pro, Phe va Leu [14, 29, 30]. Dé tra 16i cau hoi trén, nhom nghién
clru da téng hop 2 peptid Tryptophyllin L1.2 va Tryptophyllin L1.2.1 (Bang 1), khao sat hoat tinh khang
oxid hoa cua ching qua céc thi nghi€ém véi cac tac nhan oxid hoa chira oxigen nhu DPPH va FRAP, so
sanh kha ning khang oxid hoa ctia chung vé6i chat chuin Trolox tir d6 danh gia tiém ning st dung ching
nhu chit nén cho tong hop cac peptid khang oxid hoa.
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Bdng 1. Mjt s6 Tryptophyllin L peptid phan ldp tir dich tiét qua da ciia lodi éch Litoria rubella

Tén KLPT Co cau peptid
Tryptophyllin L 1.1.1 415 Pro-Trp-Leu(OH)
Tryptophyllin L 1.2 560 Phe-Pro-Trp-Leu (NH,)
Tryptophyllin L 1.2.1 561 Phe-Pro-Trp-Leu(OH)
Tryptophyllin L 1.5 501 Ser-Pro-Trp-Leu(OH)
Caeridin type Rubellidin 882 Ala-Gly-Leu-Gly-Asp-
Caeridin type Rubellidin 1038 Gly-Leu-Gly-Asp-lle-

Tong hop peptid trén pha rin (solid phase peptide synthesis SPPS) la phuong phap dugc thiét 1ap va
phat trién boi Merifield [31] va hién dang 1a phuong phap dugc st dung pho bién trong phong thi nghiém
nghién ctru ciing nhu trong cong nghiép dé diéu ché peptid. Puoc goi 1a phuong phép tong hop peptid
trén pha ran vi n6 gan amino acid dau tién 1én trén cac hat polimer khong tan trong dung méi phan tmg
con goi 1a resin, rdi 1an luot gan cac amino acid theo trinh ty dé tao day peptid mong mudn (Hinh 1) [32-

33].

Trong nghién ctru ndy cac peptid s& dugc tong hop trén hai loai resin 1a 2-chlorotrityl chloride resin
va rink amide resin véi cac chat ghép doi N-[(1H-benzotriazole-1-yl)-(dimethylamino)methylene]-N-
methylmethanaminium hexafluoro-phosphate N-oxide (HBTU)/ 1-hydroxybenzotriazole (HOBt). Peptid
duoc tinh ché sir dung phuong phap ly trich va cdu tao duge xac dinh bang phuong phép phd nguyén tir
(NMR) va phd khéi lugng (MS). Kha ning khang oxid héa cta cac peptid s& duoc xac dinh véi hai thi

nghiém DPPH va FRAP.
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Hinh 1: Quy trinh tong hop peptid trén pha rdin

X, Y la nhom bao vé dau amin va ddy nhanh twong ung

Linker la nhom chirc noi amino acid va resin
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2  HOA CHAT VA PHUONG PHAP TONG HQP

2.1 Héa chit

1-Hydroxybenzotriazole hydrate (HOBt), Piperidine, Tetrachloro-1,4-benzoquinone (Chloranil),
Picrylsulfonic acid (TNBS), N,N — Diisopropylethylamine (DIPEA), Trifluoroacetic acid (TFA), 2,2-
Diphenyl-1-picrylhydrazyl (DPPH), 2,4,6-Tris(2-pyridyl)-s-triazine (TPTZ) dugc mua tir cong ty hoa chit
Sigma Aldrich.

Fmoc-Phe-OH, Fmoc-Pro-OH, Fmoc-Leu-OH, va Fmoc-Trp(Boc)-OH, 2-Chlorotrityl chloride ressin
(100-200 mesh, 1,0-1,5 mmol/g), Rink amide resin (50-90 mesh, 0,8-1,0 mmol/g), (2-(1H-benzotriazol-1-
yl)-1,1,3,3-tetramethyluronium hexauorophosphate) (HBTU) dugc mua tir cong ty GL BioChem, Thuong
Hai, Trung Qudc véi do tinh khiét > 95%. Dung moi methylene chloride (DCM) va dimethylformamide
(DMF) véi d6 tinh khiét > 99.5% dugc mua tir cong ty hoa chat Duksan, Han Qudc.

Do tinh khiét cua tac chat va dung mdi duoc yéu cau nghiém ngic trong phan tmg tong hop peptid.
DIPEA va piperidin dugc chung cit sau khi lam khé bang KOH, duoc luu trit trong binh dung rdy phéan
tir Linde 4 A va sir dung trong vong 2 tuan. Dimethylformamide (DMF) va dichloromethane (DCM) dugc
lam kho bai bot Linde 4 A it nhét 2 ngay trudce khi sir dung. Tat ca cac hoa chit phai dwoc luu trit & nhiét
d6 dudi 4 °C. Cac thude thir TNBS and chloranil phai duoc pha méi & mdi 1an thir nghiém.

2.2. Xac dinh co ciu

Piém chay duoc do trén Mel-Temp melting point (IA9100). Phé IR dwgc do trén thiét bi Bruker
Tensor 27. Phd 'H, *C-NMR va DEPT duoc ghi trén phé ké Bruker Advance III hoat dong tai tan sb 500
MHz cho 'H va 125 MHz cho phé “C-NMR va DEPT, dung méi DMSO-d6. P6 doi cho 'H, *C -NMR
dugc trinh bay dudi don vi ppm () va mo ta nhu singlet (s), doublet (d), quartet (q), multiplet (m), double
doublet (dd) va coupling constants J tinh bang Hz.

Pho khéi lwong phun suong dién tir (ESI MS) dugc tién hanh trén thiét bi Finigan LCQ Advantage
Max LC-ESMS. Nguén ion hoda: ion trap, ion héa duong va am, day khoi lugng: 80,0-1000,0 m/z, thé ion
hoa 12 eV, loai scan: full, thoi gian (acuisition time) 15 phit. Dung moi dé chay RP-HPLC 1a 0,0% dung
mbi B dén 100% dung méi B (dung méi B: acetonitril + 0,1% TFA va dung méi A: 100% water + 0.1%
TFA), cot Cosmosil C18, 4,6 x 250 mm, 5 pum, 100 A téc d6 1,0 ml/phut.

2.3. Quy trinh tong hop peptid

Ca hai peptid déu duoc tong hop trén thiét bi lic ty dong s dung ky thudt bao vé Fmoc (Hinh 1).
Peptid Phe-Pro-Trp-Leu(NH,) dugc tong hop trén 2-chlorotrityl chloride resin va quy trinh duoc tom tat
trong Bang 1. V6i HBTU/HOBE la tac nhén kich hoat phan ung ghép d6i cua cac amino acid. Cac test
mau trong Budc 8 dugce tién hanh dé xac dinh sy con lai (sau phan tmg ghép d6i) hay su xuat hién (sau
khi cat Fmoc) ctia gbc amin trong qua trinh phan tng. Hdn hop (10% DIPEA/DMF va TNBS/DMF) dugc
st dung phat hién amin nhét cap, con hon hop (2% acetaldehyde/DMF va 2% chloranil/ DMF) duoc dung
dé nhan biét sy c6 mat ctia amin nhi cap.

Peptid Phe-Pro-Trp-Leu(OH) dugc tong hop trén Rink amid resin va dung moéi dugc su dung la
DMF. Trudc khi gin amino acid dau tién 1én resin, Fmoc duoc cat ra khoi Rink amid boi dung dich 20%
piperidin trong DMF. Sau d6 tién hanh che bang dung dich anhidrid acetic: pyridin ti 1¢ thé tich 3:2. Cac
amino acid duoc gan 1én Rink amid theo quy trinh twong tuy nhu trong Bang 1. Hén hgp TFA/H,0/ TIPS
(triisopropyl silane) 18:1:1 dugc sir dung dé cit cac peptid ra khoi resin trong 1 gio.

Peptid dugc vua cit khoi resin s& dugc 1am lanh trong dietil eter va tach khoi dung dich dudi dang
két tia. Hon hop dugce dem ly tdm va loc. Chat ran duoc hoan tan trong dung moi 10% ACN/H,O rdi
dong kho. Peptid Phe-Pro-Trp-Leu(NH,), cong thirc phén tir 1a C;,HyoNsO4 duge téng hop vai higu suét
80%. Peptid Phe-Pro-Trp-Leu(NH,), cong thire phan tir 1a C5,H39NsO5 dugce tong hop voi hiéu suat 73%.

Cac peptid dugc tong hop theo quy trinh dugc tdm tat o Bang 2. Quy trinh nay la két qua cua sy toi
uu hoa tat ca cac yéu td lién quan goém dung moéi, thoi gian lic va the tich ctia cac tac chat va dung moi
cho tong hop cac tetrapeptid (peptid gdom bon amino amd) duoc tién hanh trong diéu kién cua phong thi
nghiém tai Trudng Pai hoc Cong nghiép thanh phd HO Chi Minh. Quy trinh nay dugc kiém ching cho
téng hop Tryptophyllin L1.2 va mot sd tetrapeptid di cho két qua tuong tu va hidu suat déu trén 70%.
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Bdng 2. Quy trinh tong hop peptid sir dung 2-chlorotrityl chloride resin (voi kha ndng tai Iy thuyét cia resin la 1
mmol peptid/l g resin)

Tén budc Hoa chat str dung Luong Thoi | Lap
chat gian lai
1. Ngam resin 2-Chlorotrityl chloride 500 mg lh x1
DCM 5ml

2. Tai AA1 lén Thém Fmoc-AA, (1.1mol), DIPEA (5.5 mol) trong 6 ml 3-8h x1
resin DCM
3.Rualan 1 DCM 6 ml x3
4. Che resin CH,Cl,:MeOH :DIPEA (17:2:1) 5Sml 30min | x 1
5. Rira lan 2 Rira bang DCM/DMF/DCM 6 ml x3
6. Cat Fmoc 20 % piperidin/DMF (ti 1€ 1:4) 6 ml lh
7. Rira lan 2 Rira baing DCM/DMF/DCM 5ml x3
8. Test mau Amin nhat cap: (10% DIPEA/ DMF) va

(5 mg TNBS + 0.5 mL DMF) >d6/ cam do
Amin nhi cap: (2% acetaldehid/DMF) va (2 %
cloranil/DMF) = xanh dam/la

9. Ghép ddi cac Thém Fmoc-AA, (3 mol), HBTU (3mol), HOBt 5ml 6h X2
AA tiép theo (3mol), DIPEA (6 mol), dung m6i DCM: DMF (1:1)

10. Lap lai Ttr bude 7-9 cho cac Fmoc-amino acid tiép theo

11. Cat peptidra | TFA/ H,O/ TIPS (18:1:1) 5 ml lh x 1
khoi resin x 2

2.4. Thi nghiém bit géc tw do DPPH

Kha ning bit gdc tw do DPPH cua peptid duoc do ludng bai phuong phap do quang [34]. Dung dich
chtra 2 ml cta peptid trong etanol & ndng d6 giam dan tir 800-50 pg/ml duge tron voi 2 ml cia dung dich
DPPH ndng d6 0,2 mM trong etanol. Hon hop phan tmg duoc dé tai nhiét d6 phong trong bong tdi trong
30 phut. Do hip thu cia dung dich duoc do tai 517 nm boi may do quang Thermo Scientific Genesys 20.
Dung dich DPPH: H,O (v/v 1:1) duoc sir dung nhu ddi chimg am. Kha ning bét gbc tu do cia hai peptide
uoc tinh s dung cong thirc sau:

Kha ning bt goc tur do (%) = [(Aconsol ~ Asample)/Aconrol]X 100 (1)

Trong do Aconm,l la @6 hap thu cua ddi chung am.

Asample la do hap thu cua peptld ¢ cac nong do khac nhau.

Tit ca cac peptid dugc tién hanh 3 1an va lay gia tri trung binh. Gi4 tri nong do tai d6 peptid thé hién
kha nang bat 50% goc tu do (IC50) dugc suy ra tir phuong trinh hoi quy tuyén tinh mé ta sy phu thudc
cua phan tram bét gdc tr do theo ndng do ciia peptid. Kha ning bat gdc DPPH ciia glutathione duoc xac
dinh giéng nhu ddi véi cac peptid.

2.5. Thi nghi¢ém khir FRAP
Thi nghiém FRAP dugc thyuc hién theo phuong phép ciia Benzie va Strain [35]. Thudc thir FRAP
duogc didu ché bang cach tron dung dich dém acetat 0,3 M, TPTZ 10 mM trong 40 mM HCI, 20 mM
FeCl; pH 3,6 theo ty 18 10:1:1 vé thé tich. Cac peptid dugc hoa tan trong dung dich etanol: H,O (1: 1) dé
dat ndng d6 2 mg/ml. Dung dich peptid va thudc thir FRAP duoc ¢ & 37 °C trong bé 6n nhiét. Peptid va
dung dich FRAP dugc tron v6i nhau theo ti 16 1:5, dé 6n nhiét va d6 hap thu duoc do & 593 nm sau 30
phut. Puong chuan duoc tao ra bang cach do do hap thu cua dung dich FeSO,4 nong d6 100-1000 pM.
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3 KET QUA VA THAO LUAN

3.1. Tryptophyllin L 1.2 Phe-Pro-Trp-Leu(NH,)

Hai peptid Phe-Pro-Trp-Leu(NH,) va Phe-Pro-Trp-Leu(OH) c6 ciu tao dugc mé ta 1an lugt trong
Hinh 2 va 3. Phan tich co cdu hai san phdm peptid bang phuong phap ghi phd FTIR, phd khdi lugng va
ph6 NMR cho két qua nhu sau:

27 26 HZN

NH
\ 0 10
2 24 0o B/ 9
25 CH\C/ o H2C 11
Theo W L ok
29 2 N ~ 7 5 - 3 L3
% sONT ST e A
2 voH I ls |
(0] C 2CH
2N 3
a2 0”  TNH,

Hinh 2: Cdu tao phdn tir Phe-Pro-Trp-Leu(NH2) (Tryptophyllin L 1.2)

Peptid Phe-Pro-Trp-Leu(NH,), cong thiic phan tir 1a C3;HyNeO,, thé ran, hidu suat 80%. Nhiét do
nong chay 108-120 °C. Phé duong ESI HRMS ciia peptid cho peak [M+H] * 561.30. IR (KBr, Vyy, cm™):
3294 (N-H), 1648 (CO-NH), 1516 (C-N).

'H NMR (500 MHz, DMSO-d;) & 10.78 (dd, J = 23.1, 11.0 Hz, 1H, NH indole), 8.29 (d, J = 9.3 Hz,
1H, CO-NH-CH), 7.89 (dd, J = 8.1, 4.8 Hz, 1H, CO-NH-CH), 7.61 (t, J = 7.1 Hz, 1H, Ar-H), 7.32 (dd, J
=12.8, 5.1 Hz, 2H, Ar-H), 7.31 — 7.20 (m, 4H, Ar-H), 7.18 (s, 1H, CH-NH indole), 7.13 (s, J = 7.3 Hz,
2H, CO-NH,), 7.09 — 7.02 (m, 1H, Ar-H), 6.98 (m, 2H, Ar-H), 4.62 — 4.52 (m, 1H, NH-CH-CONH,),
444 (dd, J=8.1, 3.8 Hz, 1H, NH-CH-CO pyrrolidine), 4.33 — 4.19 (m, 2H, NH-CH-CO), 3.27 — 3.10 (m,
1H, CH, pyrrolidine), 3.10 — 2.86 (m, 4H, CH,-CH-CO), 2.52 — 2.47 (m, 4H, CH, pyrrolidine), 2.05 —
1.95 (m, 1H, CH, pyrrolidine), 1.91 (s, 1H, CH-NH,), 1.73 (m, J = 30.5 Hz, 2H, CH,-CH(CHs),), 1.60 —
1.50 (m, 1H, CH-(CHs),), 0.87 (dd, J = 6.5, 3.4 Hz, 3H, CH-(CH3),), 0.83 (d, J = 6.4 Hz, 3H, CH-
(CH3),).

C NMR (125 MHz, DMSO-dy) § 174.35 (C6), 171.34 (C7), 171.24 (C18), 167.27 (C23), 136.52
(C12), 135.09 (C31), 130.32, 129.88, 129.11, 128.96, 127.65 (C26-30), 127.88 (C17), 124.15, 121.28,
118.88, 118.70, 111.70 (C11, C13-16), 110.21 (C10), 60.09 (C19), 54.05 (C8), 52.71 (C24), 51.34 (C5),
47.23 (C22), 41.61 (C4), 36.55 (C25), 29.41 (C20), 27.86 (C21), 24.84 (C9), 24.59 (C3), 23.51 (C1-2),
22.10(C1-2).

16
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Hinh 3: Co cdu phin tir Phe-Pro-Trp-Leu(OH) (Tryptophyllin L 1.2.1)
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Peptid Phe-Pro-Trp-Leu(NH,), cong thiic phén tir 1a C3;H3oNsOs, thé ran, hidu suat 73%. Nhiét do
nong chay 108-120 °C. Pho duong ESI MS cua peptid cho miii [M+H] © 562.10. IR (KBr, vy, cm™):
3294 (N-H), 1648 (CO-NH), 1516 (C-N).

'H NMR (500 MHz, DMSO) & 10.81 (t,J = 18.7 Hz, 1H, NH indole), 8.11 — 7.99 (m, 1H, CO-NH-
CH), 7.94 (t, J = 8.7 Hz, 1H, CO-NH-CH), 7.76 (d, J = 8.3 Hz, 1H, CH-NH indole), 7.56 (dt, /= 7.5, 5.9
Hz, 1H, Ar-H), 7.35-7.17 (m, 5H, Ar-H), 7.12 — 7.06 (m, 1H, Ar-H), 7.04 (dd, /= 14.2, 7.1 Hz, 1H, Ar-
H), 6.96 (dd, /=9.3, 5.5 Hz, 1H, Ar-H), 4.62 — 4.53 (m, 1H, NH-CH-CONH,), 4.36 (dd, /= 8.2, 3.5 Hz,
1H, NH-CH-CO pyrrolidine), 4.22 (dd, J = 14.6, 7.5 Hz, 1H, NH-CH-CO), 4.17 — 4.08 (m, 1H, NH-CH-
CO), 3.01 (ddd, J = 28.6, 16.0, 9.8 Hz, 1H), 2.87 — 2.76 (m, 2H, CH,-CH-CO), 2.71 (m, J = 26.6, 13.8
Hz, 1H, CH,-CH-CO), 2.50 (m, 5H, CHj; pyrrolidine), 1.74 (m, 2H, CH,-CH(CH3;),), 1.70 — 1.55 (m, 1H,
CH-(CHs;), ), 1.56 — 1.46 (m, 2H), 1.45 — 1.22 (m, 3H), 0.88 (dd, /= 10.8, 4.7 Hz, 3H, CH-(CHs),), 0.84
(dd, J=6.4, 4.3 Hz, 3H, CH-(CHj),).

C NMR (125 MHz, DMSO-dy) & 174.55 (C6), 171.39 (C7), 171.63 (C18), 171.47 (C23), 136.50
(C12), 135.09 (C31), 130.09, 129.67, 128.72, 128.61, 127.08 (C26-30), 127.95 (C17), 126.81, 124.11
121.24, 118.74, 111.69 (C11, C13-16), 110.60 (C10), 60.16 (C19), 54.35 (C8), 51.72 (C24), 51.07 (CS),
46.99 (C22), 40.78 (C4), 39.69 (C25), 31.40 (C20), 29.21 (C21), 24.75 (C9), 24.67 (C3), 23.35, 22.19
(Cl1-2),

Co céu cua hai peptid duoc xac dinh qua cac phép do phd khc31 luong va phd NMR. Su ¢6 mit nhom
churc amid dugc minh chu’ng boi phd FTIR va pho "H NMR, véi s6 luong nguyén tir C cac bac khac nhau
dugc thé hién qua phd "°C va cac pho DEPT. Tuy nhién d6i v6i loai hop chét trén, sy c6 madt ciia nhom
chire carboxilic va amido (CO-NH,) rat kho khang dinh bai phd NMR va vi vay phuong phap phd khoi
lugng da duoc sir dung. Két qua pho khdi lugng cho thdy hai miii tmg voi khdi luong phan tir hai chat tai
561 va 562 m/z. Ph6 khdi luong MS/MS cho két qua sy méat amoniac (NH;) tir [M+H]" ctia peptid Phe-
Pro-Trp-Leu(NH,) va sy mat CO, tir [M+H]" ctia peptid Phe-Pro-Trp-Leu(OH)

3.2. Hoat tinh khang oxid hoa qua thi nghiém DPPH

Thir nghiém hoat tinh khéng oxid hoa cua hai peptid st dung gbc tuw do DPPH, déy 1a gbc tu do bén,
mau xanh tim va hip thu manh & budc séng 517 nm. Béi vi dd hap thu cta dung dich phan tng c6 gia tri
phu thudc vao nhiéu yéu t6 nhu ndng d¢ ban dau cua DPPH, ti 16 DPPH-peptid va dung méi, cho nén thay
vi sir dung su giam d¢ hép thu d€ biéu thi cho khd nang phan tmg ciia peptid, chi s6 IC50 goi 1a chi sb bt
50% gbc DPPH, dugc st dung dé dic trung cho hoat tinh khang oxid hoa cua cac peptid [36].

Két qua thi nghiém DPPH cho thay c6 su khac biét 16n trong hoat tinh khang oxid héa cia hai peptid
Tryptophyllin L. 1.2 va Tryptophyllin L. 1.2.1. Phan tng cua Tryptophyllin L. 1.2 v6i DPPH dién ra
nhanh hon Tryptophyllin L. 1.2.1 rat nhiéu, biéu hién bang su giam cuong do mau cua dung dich DPPH
ngay 1ap tac khi cho Tryptophyllin L. 1.2 vao so vo1 su mat mau rat chdm cua dung dich phan tng
Tryptophyllin L. 1.2.1. Bleu d6 biéu thi sy phu thudc ctia phan trim bt goc ty do vao nong do cua
Tryptophyllin L 1.2 13 tuyén tinh con biéu d6 cua Tryptophyllin L 1.2.1 cho théy, peptid nay khong phan
tmg v6i DPPH & ndng dd nho hon 200 pg/ml, ngugce lai con l1am tang do hap thy ctia hdn hop phan tng
(Hinh 3). Tuy nhién, dé thu duogc gia tri IC50, duong thang hdi quy da duoc sir dung cho ca hai peptid
trén, cho thdy IC50 cua Tryptophyllin L. 1,2 13 2,59 mM trong khi Tryptophyllin L. 1.2.1 gan gap doi la
456 mM (Bang 2). V6i sy khac nhau duy nhat trong co cau cua 2 peptid nay la gbc amid va goc
carboxilic, c6 thé suy ludn ring sy thay thé gdc amid boi gdc carboxilic 1am giam kha ning bat gdc
DPPH. Hay ndi cach khac, sy khac biét vé& co cdu anh huong dén co ché trao d6i dién tir hodc cho nhén
proton cua peptid voi DPPH. Dé 1am rd hon vé kha ning trao d6i dién tir, hai peptid da dugc cho thir
nghiém v&i dung dich FRAP (phan 3.3).

Bdng 3. Nong dé bdt 50% géc DPPH ciia hai peptid va chdt chudn glutathione

IC 50
TrypL 1.2 TrypL 1.2.1 Glutathione
mM mM mM
2.59 +£0.078 4.56 +£0.43 0.16 £0.01
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Tryptophyllin L 1.2 Tryptophyllin L 1.2.1
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Hinh 4: Phén tram bdt géc DPPH cua hai peptid theo n&ng do

So sanh kha ning bét gdc tu do cua hai peptid v6i glutathione, mot peptid ndi sinh khang oxid hoa,
cho thdy kha ning khang oxid hoa ctia cic peptid Tryptophyllin L kém so véi glutathione khoang 10 lan
(Bang 3). Tuy nhién khi so sanh kha nang khang oxid hoa ctia cac Tryptophyllin L véi cac peptid dugce ly
trich tir thién nhién phd bién nhu tir B-lactoglobulin, thit, tao va san pham phu thyc pham [17, 25, 37, 38],
gi4 tri nay 1a mot gia tri ndm & ngudng cao cua peptid khang oxid hoa.

3.3. Hoat tinh khang oxid hoéa qua thi nghiém FRAP

Thi nghiém FRAP dua vao kha ning khir Fe’ (TPTZ), tao phic Fe*’(TPTZ), c6 mau xanh dic trung
dé xac dinh kha ning hoan nguyén cta peptid, ti 1& thuan v6i kha niang nhuong dién tir v6i chat oxid hoéa.
Thi nghiém cho thay hai peptid ndy phan tng theo chiéu huéng twong tu véi DPPH, trong d6 kha ning
tham gia phan tng hoan nguyén phtic Fe’(TPTZ), ctia Tryptophyllin 1.2 1én hon so véi Tryptophyllin
1.2.1 v&i gia tri 1a twong tng 87,55 va 5,23 mM Fe®*/mol peptid. Gia tri hoan nguyén FRAP nay dugc lay
tai 30 phat nhu trong hau hét cic phan mg FRAP cua peptid nhdam muyc dich so sanh. Tuy nhién, phan
{rng that sy khong két thuc tai thoi diém nay, do thi biéu thi sy phu thudc cua do hip thu vao thoi gian cho
thdy, phan tmg ctia Tryptophyllin 1.2 két thiic & khoang 150 phut va ctia Tryptophyllin 1.2.1 & khoang
250 (Hinh 4). Tuy nhién gia tri hoan nguyén tai hai thoi diém nay khong duoc sir dung do hai 1y do, thi
nhét trong phan tng oxid hoa khir dé thir hoat tinh khang oxid hoa, téc d6 phan Umg s& dong vai tro quan
trong khi phai tuong tac voi chat oxid hoa nhanh hon chit can duogc bao vé (chiang han lipid) va vi vay
viéc chon thoi diém két thic phan tng qua dai la khong hop ly va khong phan anh duoc tiém ning khang
oxid héa cta ching. Tuy nhién phai nhian manh rang, kha nang hoan nguyén cua hai peptid thay doi rat
dang ké khi kéo dai thoi gian phan tng, v6i gia tri 1an luot 1a 119,78 va 104,25 mM Fe*"/mol peptid.
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Hinh 5: Kha nang khir FRAP theo thoi gian cua hai peptid

4 KETLUAN

Trong nghién ctru nay hai peptid Tryptophyllin L bao gom Phe-Pro-Tryp-Leu(NH,) va Phe-Pro-
Tryp-Leu(OH) di dugc tong hop thanh cong bang phuong phap tong hop peptid trén pha rin sir dung 2-
chlorotrityl chloride va Rink amid resin. Co cau cua hai peptid da dugc xac dinh qua cac phuong phap do
pho FTIR, pho khdi MS va MS/MS va phé 'H, 'C NMR va DEPT. Khao sét hoat tinh khang oxid hoa
clia hai peptid bang hai thi nghiém DPPH va FRAP cho thay Tryptophyllin L 1.2 1a mot chat c6 khang
oxid hoa tiém ning va ciing giai thich cho viéc tiét ra mot luong 16n chit nay trén da cua loai Litoria
rubella khi bi kich thich bang xung dién cudng do rat thap, nham chdng lai stress do méi truong tao nén.
Tuy nhién c6 mot sy khac biét 16n trong hoat tinh khang oxid hoéa cua hai Tryptophyllin L trong khi
ching chi khac nhau & dudi carboxilic va amid. Viéc nghién ctru mdi quan hé giira co cu va hoat tinh
khang oxid hoéa cua hai peptid trong tuong lai sé cho 1am rd ly do cua su khéc biét nay.
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