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Tém tit: Peptide hoat tinh sinh hoc tir phu phdam thity san la nguon hop chat chire ndng
giau tiem nang, duoc tao thanh thong qua qud trinh phdn giai protein co kiém sodt. Sw phat
trién ciia cong nghé 1én men vi sinh ¢6 dinh huwéng cho phép ndang cao hiéu sudt thity phan,
kiém sodt qud trinh tao peptide va téi wu héa hoat tinh sinh hoc. Tuy nhién, hiéu qua thu hoi
peptide va tinh on dinh ciia hé vi sinh vét van la nhitng thach thire doi véi img dung quy mé
I6m. Bai bdo tdp trung tong quan tiém nang khai théc peptide hoat tinh sinh hoc tir phy pham
t6m, cdc co ché tic ddng va hudng tiép cdn 1én men vi sinh c6 dinh hudong, trong dé tdp
trung g dung t6 hop ching Bacillus subtilis va Lactobacillus plantarum trong san xudt cdc
peptide hoat tinh sinh hoc. Qua dé6, bai bdo lam ré trién vong iing dung cong nghé 1én men
vi sinh ¢6 dinh hwéng dé chuyén héa phy pham tém thanh cdc san pham gid tri gia tang, gop
phan thiic day kinh té tuan hoan va phat trién bén vitng nganh thiy san.

Tir khéa: peptide irc ché ACE, chong oxy héa, phu pham tém, 1én men vi sinh c6 dinh huéng

I. Pit van dé

Tang huyét 4p va stress oxy hoa 1a
hai van dé y té toan cau lién quan chit ché
dén bénh tim mach va céc rdi loan chuyén
hoa. Theo T6 chirc Y té Thé gidi, hién co
hon 1,28 ty nguoi truong thanh mac ting
huyét ap, day 1a mot trong nhitng nguyén
nhan hang dau gay nhdi mau co tim, dot
quy va suy than man (WHO, 2023).

O muc d6 sinh hoc phan tr, su
diéu hoa 4p lyc mau lién quan chat ché
dén hé Renin-Angiotensin-Aldosterone
(RAAS), trong d6 enzyme chuyén
angiotensin  (Angiotensin-Converting
Enzyme, ACE; EC 3.4.15.1) dong vai tro
xUc tac trung tim: thay phan cét bo doan
dipeptide His-Leu ¢ dau C-terminus dé
chuyén angiotensin I thanh angiotensin I
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- thc nhan gdy co mach manh, dong thoi
bat hoat bradykinin - peptide c6 churc
ndng gian mach. Bén canh do, su tich liy
quéd muc cac loai oxy phan tng (ROS)
vuot ngudng trung hoa noi sinh s€ gay
tén thuong mang lipid, bién tinh protein
va khoi phat cac hoi ching chuyén hoa
man tinh.

Mic du céac thube wac ché ACE
tong hop (Captopril, Enalapril) cho hiéu
qua diéu tri 1o rét, viée st dung kéo dai
c6 thé gy mot s6 tac dung khong mong
mudn nhu ho khan, phu mach va rdi loan
di¢n giai. Do do, cac peptide hoat tinh
sinh hoc ¢6 ngudn gdc tu nhién, dong
thoi s¢ hitu hoat tinh e ché ACE va
chdng oxy hoa, dang dwoc quan tim nhu
mot giai phap tiém ning thay thé hodc
hd tro diéu tri.

Phuy pham thily san 1a ngudn nguyén
li¢u giau protein c6 kha nang giai phong
cac peptide chiic ndng thong qua qua trinh
thuy phan. Tuy nhién, cac peptide hoat
tinh thuong ton tai & dang tiém 4n trong
cAu trac protein tu nhién va chi dugc gidi
phong khi chiu tac dong cua hé protease
thich hop. Trong sd cac cong nghé hién
co, 1én men vi sinh ¢6 dinh hudéng duoc
xem la hudng tiép can trién vong nho kha
nang st dung céc chung vi sinh vat an
toan dé tao hé protease da dang, qua do
kiém so4t qua trinh thuy phan protein theo
huéng tao cac peptide c6 hoat tinh sinh
hoc mong mubn.

Tai Viét Nam, nganh ché bién
tom phat sinh khoang 440.000-660.000
tan phu phim mdi nim, chi yéu gém
dau, dudi va vo tom (VASEP, 2024).
Tuy nhién, cac nghién ctru chuyén hoa
ngudn nguyén lidu nay hién chii yéu tap
trung vao san xuat dich dam thuy phan
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bang enzyme thuong mai hodc tach chiét
chitosan/ carotenoprotein thong qua lén
men vi sinh (Trung and Phuong, 2012).
Céc nghién ctu dinh hudng tao peptide
hoat tinh sinh hoc c6 chtrc nang dac hiéu,
dic biét 1a peptide trc ché ACE va chong
oxy hoéa, van con la huéng nghién ctu
méi. Trén co sé do, bai bao tong quan co
ché hinh thanh peptide hoat tinh tir phu
pham tom bang céng nghé 1én men vi sinh
¢6 dinh hudng, dong thoi phan tich tiém
ning phat trién va dinh huéng tmg dung
cua cong nghé nay tai Viét Nam.

II. Co s& ly thuyét

2.1. Thanh phéin héa hoc phu
phém tém va tiém ning khai thic peptide
hoat tinh sinh hoc

2.1.1. Thanh phan héa hoc

Phu phim tir qua trinh ché bién
tom cong nghiép chiém khoang 45-63%
khéi lwong nguyén lidu tho tuy loai va
mirc 46 ché bién. Pdi voi hai dbi tuong
nuoi chu luc tai Viét Nam la tom thé chan
trang (Litopenaeus vannamei) va tdom su
(Penaeus monodon), thanh phan héa hoc
ciia phu pham (tinh theo chét kho) bao
gdm protein (25-45%), chitin (15-30%),
khoang (8-35%, trong do tro trong vo va
duoi dat 8,18-13,45%- chu yéu la CaCO3),
lipid (4-12%) va astaxanthin (Liu va cong
su, 2021). Ham lugng protein cao cho
thiy phu pham tom 1a ngudn co chat giau
tiém ning cho san xuit peptide hoat tinh
sinh hoc.

Xét vé cau trac va kha ning thuy
phan, protein trong phu pham tom chia
thanh hai nhoém chinh: (1) Protein to co
(Myofibrillar proteins)- phan bd cha yéu &
phén dau va 16p thit bam trén vé bung, co
kha ning hoa tan tét trong dung dich mudi
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loding, cdu trac khong gian 1ong 1éo, d& bi
thity phan boi cac protease ngoai sinh dé
giai phong peptide mach ngin trong giai
doan dau cua qua trinh thiy phan; (2)
Protein céu tric 1op vo (cuticle proteins) -
lién két chat voi mang polymer chitin qua
lién két cong hoa tri va tuong tac ky nudc.
Su bao boc ciia mang ludi chitin-canxi tao
rao can 1ap thé, han ché kha ning tiép can
ctia enzyme dén cac lién két peptide bén
trong (Cahu va cong su, 2012). Do do, qua
trinh phan giai nhém protein nay doi hoi
cac phuong phép xu 1y tich hop.

2.1.2. Tiém ndng khai thdc peptide
hoat tinh sinh hoc tir phu phém tom

Thanh phan acid amin trong protein
téng s6 phu phdm tom cho thay wu thé
sinh hoc vuot trdi cho viéc san xudt cc
peptide hoat tinh. Ham luong acid amin ky
nudce (leucine, isoleucine, alanine, valine)
chiém 34-38% tong acid amin, dong vai
tro quan trong trong viéc tang ai luc lién
két giita peptide va vi tri hoat dong cua
ACE. Ham lugng proline twong ddi cao
(6,2-8,5%) thiic ddy hinh thanh ciu trac
B-turn va ting do bén ddi véi enzyme
tiéu hoa (Ye va cong su, 2022). Cac acid
amin vong thom (phenylalanine, tyrosine,
tryptophan) chiém 8,8-11,2% cung
histidine (3,5-4,5%) 1a cac thanh phan c6
kha ning cho proton/electron dé trung hoa
gbc ty do, 1am cho peptide tir phu pham
tom tré thanh ngudn nguyén liéu 1y tuong
cho san xudt dong thoi peptide tc ché
ACE va peptide chong oxy hoa.

2.2. Co ché phén tir ciia peptide irc
ché ACE va chéng oxy héa

2.2.1. Co ché trc ché ACE

ACE la mét glycoprotein mang phu
thudc Zn?*, voi trung tAm xuc tic bao gom

céc tiéu vung gén co chat S1,S:°va S, co
vai trd quyét dinh 4i luc lién két véi chat
trc ché. Peptide hoat tinh sinh hoc tir phu
pham tom tac dong 1én ACE thong qua ba
co ché phan tir riéng biét:

Co ché wc ché canh tranh
(Competitive Inhibition): Céac peptide
mach ngin lién két tryc tiép voi trung
tam hoat dong cua ACE thong qua lién
két hydro, twong tic ky nudc va tuong
tac tinh dién v&i cac amino acid tai tiéu
ving Si, S1” va S,°. Mot sé peptide con
tao twong tac phdi tri v6i ion Zn2* tai tim
xuc tac thong qua nhém carbonyl hoac
nhom chire ty do, lam giam kha ning tiép
can cia co chat angiotensin 1. Phan tich
quan hé cdu triuc-hoat tinh (SAR) cho thay
hoat tinh tc ché ACE phu thuoc manh vao
thanh phan amino acid dau C-tn cling ctia
peptide, theo thu tu i lyc: Trp > Tyr > Phe
> Pro (Ye va cong su, 2022).

Co ché Gtc ché hon hop: Mot sb
oligopeptide lién két voi cac vi tri nam
ngoai trung tam xuc tac (allosteric sites),
gdy bién d6i cdu dang khong gian cia
enzyme va lam gidm kha ndng tuong tac
v6i co chét ty nhién. Phan tich dong hoc
bang do thi Lineweaver-Burk cho thiy cac
peptide dang nay lam giam vén tc phan
tmg cuc dai (Vmax), trong khi hang s
Michaelis (Km) khong thay doi dang ké
hodc tang nhe (Ye va cong su, 2022).

Hiéu ung tién chat Gc ché (Pro-
inhibitor Effect): Mot sb peptide c6 chiéu
dai trung binh (6-12 amino acid) ban dau
thé hién hoat tinh ac ché ACE tuong ddi
thap in vitro, song khi tiép xtic véi ACE
trong diéu kién sinh 1y, chung dong vai
trd nhu co chit gia va bi thay phan, giai
phong cac manh dipeptide/tripeptide si€u
ngin co ai luc vuot troi dé phong toa



enzyme nguoc lai (Ye va cong su, 2022).
Co ché hiéu tng tién chét trc ché giai thich
hién tuong nhiéu phan doan peptide tom
c6 hoat tinh trung binh in vitro nhung cho
hiéu qua ha huyét ap tm thu kéo dai va 6n
dinh trén mo6 hinh dong vét.

2.2.2. Co ché chéng oxy héa

Peptide tir phu pham to6m hoat dong
theo bdn co ché chong oxy héa bd trg
nhau:

Co ché bit goc ty do truc tiép
(Radical Scavenging): Thong qua co
ché cho nguyén tir hydro (HAT) hoic
chuyén electron don (SET), cac acid amin
vong thom nhu tyrosine, tryptophan va
phenylalanine trung hoa cac goc tu do, 1am
gian doan phan Gng oxy hoa day chuyén.

Co ché tao phttc v6i ion kim loai
chuyén tiép (Metal Chelating): Cac ion
Fe** va Cu?* c6 thé xuc tic phan img Fenton
tao gbc hydroxyl (*OH) c6 hoat tinh oxy

A. MECHANISM OF ACE INHIBITION —» 1, Competitive Inhibition

Anglatensin |
(Substrate)
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héa manh. Peptide tom giau histidine tao
phtrc v6i cac ion kim loai nay thong qua
vong imidazole, lam gidm kha nang xtc
tac tao géc tw do va han ché chudi phan
ung Fenton (Sila and Bougatef, 2016)

Co ché trc ché peroxide hoa lipid
mang: Peptide chura ty 1€ cao acid amin ky
nude (leucine, isoleucine, valine) tuong
tac v6i pha lipid ciia mang té bao, hd tro
trung hoa cac gbc lipid peroxyl va lam
giam qua trinh peroxide hdéa mang (Sila
and Bougatef, 2016).

Diéu hoa con dudng tin hiéu Nrf2/
ARE: Ngoai tac dong truc tiép, mot s6
peptide hoat tinh kich hoat con duong
Nrf2/ARE - hé¢ thong kiém soat co ché
chdng oxy héa ndi sinh. Sy hoat hoa Nrf2
thiic ddy biéu hién cac enzyme chdng oxy
héa nhu superoxide dismutase (SOD),
catalase (CAT) va glutathione peroxidase
(GPx), ting cudong kha ning bao vé té bao
trude stress oxy hda man tinh.

2. Mixed Inhibition 3. Pro-inhibitor Effect
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Hinh 1. Co ché phan tir ctia peptide trc ché ACE va chong oxy hoa

(Ye va cong su, 2022, Sila and Bougatef, 2016)
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ITI. Céng nghé¢ 1én men vi sinh c6
dinh huéng trong san xuit peptide hoat
tinh sinh hoc

3.1. Lén men dinh hwong vi sinh
vdt theo giai doan

Phy pham t6m 1a ngudén co chat
phtc hop, bao gdm protein to co, protein
lién két véi chitin, khoang vo co va lipid,
khién qua trinh thity phan bang cac hé 1én
men don chung thuong kho dat hi¢u qua
t6i vu. Mic du cac nghién ctru trude day
da ching minh hi€u qua riéng ré cua B.
subtilis va L. plantarum trong phan giai
protein, md hinh ddng nudi ciy ké tiép
giita hai chung duwgc xem la hudng tiép
can tiém ning nhim ning cao hiéu qua
chuyén héa protein tir phu pham tom (Liu
va cong su, 2022). Theo gia thuyét co ché,
qué trinh nay dién ra qua hai giai doan b6
trg. Trong giai doan dau, B. subtilis tiét h¢
protease ngoai bao, dic biét la subtilisin,
xuc tac qua trinh thity phan so cap, phan
cit nhanh céc protein co va cac lién két
peptide d& tiép can thanh cac peptide va
polypeptide c6 khdi lugng phan tir thap
hon (Jemil va cong sy, 2014; Jemil va
cong su, 2016). O giai doan tiép theo, L.
plantarum st dung ngudn carbon dé san
sinh acid lactic, lam giam pH moi truong
xubng khoang 4,5-5,0. Su acid hoa nay
khong chi gop phan 6n dinh va bao quan
dich 1én men ma con thuc day qua trinh
khur khoang sinh hoc thong qua hoa tan
CaCO:s trong vo tom, tir do lam tang kha
nang tiép can cua enzyme ddi voi cac phic
hop protein-chitin con lai (Wang va cong
su, 2008). H¢ peptidase ndi bao va lién
két mang cua vi khuén lactic tiép tuc thay
phan céc peptide trung gian, tao thanh cdc
oligopeptide khoi hrong phdn tir thap, ddc
biét la cac peptide giau proline va acid

amin thom co hoat tinh sinh hoc cao. Su
phdi hop chire ning gitta hai chung vi sinh
vat dugc ky vong s€ nang cao hié¢u qua thu
nhén peptide hoat tinh sinh hoc va gia tang
gia tri su dung cua phu phém tom.

3.2. Qui trinh cong nghé sin xuit
peptide hoat tinh sinh hoc tiv phu phim tom

Quy trinh san xuét peptide tc ché
ACE va chong oxy hoa tir phu pham tom
thuong bao gém ba giai doan chinh: (i)
tién xtr Iy nguyén liéu, (ii) 1én men vi sinh
¢6 dinh hudng, (iii) thu hdi va phan doan
peptide.

Giai doan 1: Tién xtt Iy

Phu phdm t6m tuoi sau ché bién can
duoc xtr Iy trong vong 2-4 gid nham han ché
tu phan giai protein bdi protease ndi sinh
va su phat trién cua vi khuan gay théi. Quy
trinh tién xir Iy bao gdm cac budc: rira bang
nude lanh (4°C) dé loai tap chat, nghién
dong hoa dén kich thude dudi 5 mm, sau
do khir khoang bang HCI 0,3-0,5 M theo
ty 1€ 1:3 (w/v) & pH 2,0 trong 30 phut &
nhiét d§ phong. Qua trinh nay hoa tan canxi
cacbonat, gidi phong protein khoi phurc hop
chitin-protein tir d6 cai thién kha nang tiép
can co chat cua hé protease, déng thoi ti€u
diét vi khuan tap nhiém. Sau ly tim loai dich
axit, hon hop dugc trung hoa biang NaOH
vé pH 6,5-7,0 va chudn héa d6 am dat 60-
70% cho qua trinh Ién men (Cahi va cong
su, 2012; Liu va cong su, 2021)

Giai doan 2: Lén men vi sinh co
dinh hudng phan giai protein

Co chét sau tién xtr ly dugc dua vao
hé thdng 1én men c6 kiém soat va bo sung
t6 hop vi sinh vat gom B. subtilis va L.
plantarum (ty 18 1:1, mat do 10°-107 CFU/
mL. Qua trinh 1én men dugc thuc hién qua
hai giai doan:



Trong giai doan dau (0-12 gio), qua
trinh 1én men duoc duy tri trong diéu kién
hiéu khi (150-180 vong/phit, 1,0-1,2 vvm,
DO >30%), nhiét do 35-37°C va pH 7,0-7,5
nham thic day su phat trién cia B. subtilis
va tiét protease ngoai bao (Abusham va
cong su, 2009; Sun va cong su, 2023).
Du¢i tac dong cua protease ngoai bao, cac
protein cau triic trong phu pham tom duoc
phan giai thanh céc peptide trung gian giau
dau C tan cung ky nudc, tao tién dé cho su
hinh thanh céc peptide e ché ACE ¢ giai
doan sau (Jemil va cong sy, 2014; Jemil va
cong su, (2016).
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Sau khi thay phan so cap boi B.
subtilis, qua trinh 1én men dugc duy tri &
diéu kién vi hiéu khi pht hop cho su phat
trién L. plantarum (50-80 vong/phit, <0,2
vvm) (Kleerebezem va cong su, 2003).
Trong khoang 12-48 gid tiép theo, chung vi
khuan ndy str dung cac peptide trung gian
lam co chat va thong qua hé peptidase noi
bao tiép tuc tao thanh cac oligopeptide phan
tir lugng thép ¢6 hoat tinh sinh hoc cao. Qua
trinh duoc kiém soat bang chi s6 mic do
thuy phan (%DH) va thuong dung ¢ mic
DH dat 35-45% nham t6i da hoa su tich Ity
peptide hoat tinh, déng thoi han ché thuy
phan qué murc thanh acid amin ty do (Wang
va cong su, 2008; Chen va cdng su, 2018).

1. Phu pham 16m (dau, vo, dudi)
Protoin 25-45% khil krpng kh

~

v

2. Tign xir ly co chat
Rira nirdc lgnh 4°C  Ngh#n <Smm- - Khér khoding HC10,3-0,5M (pH 2,0; 30 phat)
~ Trung héa NaGH dén pH 6,5-7.0

y

3, Giai doan 18n men | —
Higu khi bl bue - 37C - pH 1,0-7,5 - DO 2 308 - 150-180 rpm « 1,0-1,2 wm
Thiat giar; 0-12 gitr « Subtiisin cal tao peptide dau C ky nudc

Baclllus subtilis

J

Thin glan: 1248 gity

4, Giai doan |én men ||l — Lactobacilliys plantarum
Wi hidy khi Ry tién - 37°C - pH b gidm 4.5-5,0 - <0,2 wwm - 50-80 rpm

J

5. Bat hoat enzyme + Ly tam thu hoi
90°CILS phit Ly tm B.OD0-10.000xg (4°C. 20 phitl) — loas sinh kirdi, ba rdn

y

6. Thu hoi va tinh sach peptide theo khéi lugng phan t

Sieu lge (UF)
Miog MWCO 10M31 kDa
<3 4Da e chil ACE
3-10 kD& ching awy hta

DEAE-Sephiwose
Dérn Tiks MCi phy 8.0

Sée ky trao 861 lon

Grodsem NaCl 0-0.5M

RP-HPLCMS

J

7. Banh gid hoat tinh sinh hoc da chiéu
ICyy Uo ché ACE - DPPHIABTS - FRAP - ORAC - chelate Fefll) - TBARS

Peptide trc ché ACE
1Cay = 0.05-2.8 mafin.

1

DFPH 40-85% - cholale Fefll) 35-72%

Peptide chéng oxy hoa ]

Hinh 2. Qui trinh cong nghé san xuét peptide hoat tinh sinh hoc tir phu phim tom
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Giai doan 3: Thu hoi, phan doan va
tinh sach peptide

Sau khi két thuc 1én men, dich
thuy phan dugc gia nhiét & 90°C trong
khoang 10-15 phat nhim bat hoat hé
protease va on dinh thanh phan peptide.
Hon hop sau d6 duoc ly tam trong diéu
kién lanh dé tach pha rin (chtra chitin
va khoang) khoi pha léong (dich peptide
hoa tan giau hoat tinh sinh hoc). Dich
peptide sau ly tam duoc phan doan bang
hé théng siéu loc mang (ultrafiltration)
v6i cac ngudng cat phan tir lugng khac
nhau. Nhiéu nghién ctru cho thiy phan
doan peptide <3 kDa biéu hién hoat tinh
trc ché ACE cao hon do giau dipeptide
va tripeptide ky nudc, trong khi phan
doan 3-10 kDa c6 kha ning chdng oxy
hoa tét hon nhd chta nhiéu acid amin
vong thom va peptide mach trung binh
(Zhou va cong su, 2023).

Déi véi cac ung dung thuc pham
chtrc ning hodc dugc pham, dich peptide
¢ thé tiép tuc duoc tinh sach b?mg sdc
ky trao d6i ion (IEX) va sic ky long hiéu
ning cao pha dao (RP-HPLC) nham phén
tach cac peptide theo dién tich va do ky
nuée. Thanh phan va trinh ty acid amin
cua cac peptide hoat tinh sau d6 dugc xac
dinh bang hé thong khdi phé LC-MS/MS
két hop co so dit liéu protein. Cudi cing,
dich peptide tinh sach dugc phdi tron voi
chat mang thich hop va sdy phun dé thu
nhan san pham bot peptide c6 do am thap,
thuén 1gi cho bdo quan va ung dung trong
cong nghiép thuc pham chirc ning (Zhou
va cong su, 2023)

IV. Tiém ning va dinh hwéng
tng dung peptide we ché ACE va
chdng oxy héa

4.1. Tiém ndng sin xudt peptide trc
ché ACE va chéng oxy héa tiv phu phim
tom tai Viét Nam

Viét Nam 1a mot trong nhirng qudc
gia xuit khau tom hang dau thé gidi, voi
kim ngach xuat khau nim 2025 dat 4,6
ty USD. Qua trinh ché bién tao ra luong
16n phu pham (dau, vé toém), chiém
khoang 35-45% khdi lugng nguyén
liéu (Tran Van Ty va cong su, 2025).
Piy 1a ngudn sinh khéi gidu protein
va hop chit sinh hoc ¢6 tiém ning 16n
cho phét trién cong nghé ché bién sau.
Nganh ché bién tom tap trung chu yéu
tai Pong bang song Ciru Long, dic biét
o0 Ca Mau, S6c Trang va Bac Liéu, véi
hé théng ché bién tap trung tao thuan
191 cho thu gom, bado quan va xu ly phu
pham & quy mo 16n, phuc vu trién khai
cac quy trinh cong nghé sinh hoc. Hién
nay, phu pham tom tai Viét Nam chu yéu
dugc su dung dé san xuat bot ca, dich
dam thuy phan va chitin/chitosan, trong
khi céc nghién ciru vé peptide hoat tinh
sinh hoc con han ché. Piéu nay cho thiy
tiém ning 16n cho phat trién cac cong
nghé [én men va ché bién sdu nhim ning
cao gia tri phu pham thay san.

4.2. Dinh hudéng vrng dung peptide
tec ché ACE va chéng oxy héa

4.2.1. Ung dung trong thwc pham
bdo vé sirc khoe

Cac peptide hoat tinh sinh hoc
tr phu phdm tom c6 tiém ning Gng
dung 16n trong phat trién thuc pham
bao vé stc khoe hd tro tim mach va
chéng oxy hoa. Nhiéu nghién ctru cho



thay cac peptide giau proline, tyrosine,
phenylalanine va tryptophan c6 kha
ning tc ché ACE va trung hoa gbc tu
do hiéu qua (Sila and Bougatef, 2016).
Krichen va cong sy (2018) da xac dinh
sau peptide rc ché ACE tir phy pham
tom thé chan tring, trong d6 peptide
APGPR va phan doan peptide <3 kDa
thé hién hoat tinh cao (IC59 = 0,21 mM).
Bén canh céc két qua nghién ctru, nhiéu
san pham thwong mai chta peptide wrc
ché ACE nhu Calpis®, Evolus®, C12
Peptide® va Lowpept® da dugc phat
trién va dua ra thi truong (Walquist va
cong su, 2024), cho thay tinh kha thi
trong ung dung va thuong mai héa céc
peptide hoat tinh sinh hoc.

4.2.2. Ung dung trong bdo qudn
thuwe pham

Ngoai gia tri dinh dudng, peptide tur
phu pham t6m con c¢6 kha ning tmg dung
nhu chét chdng oxy hoa ty nhién trong bao
quan thuc phim. Cac peptide chta acid
amin ky nude va acid amin vong thom c6
kha nang han ché peroxide hoa lipid, gop
phan kéo dai thoi gian bao quan va duy tri
chat luong cam quan cia thyc pham giau
lipid (Chen va cdng su,2025).

4.2.3. Dinh huéng phdt trién cong
nghé tich hop tir phy pham t6m

Trong diéu kién Viét Nam, hudéng
phat trién phu hop 1a xay dung quy trinh
khai thac tich hop phu phiam tém theo
hudng tan dung tbi da sinh khéi. Protein
duoc chuyén hoa thanh peptide hoat tinh
sinh hoc; lipid dwoc thu hdi dé san xudt
dau giau astaxanthin; phan vo tiép tuc
str dung cho san xuat chitin va chitosan.
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Céach tiép can nay gop phan nang cao
gia tri gia ting, giam chat thai hitu co
va phu hop véi dinh hudéng kinh té tun
hoan cua nganh thuy san (Krichen va
cong su, 2018).

V. Két luén

Peptide hoat tinh sinh hoc tir phu
phim tom 13 ngudn hop chét ty nhién
gidu tiém nang trong hd trg kiém soat
tang huyét ap va chong oxy hoa. Cac két
qua nghién ctru cho thiy mdi lién hé chat
ché giita cdu tric peptide, thanh phéan
acid amin, co ché tac dong sinh hoc va
hiéu qua chic niang; dong thoi khing
dinh vai tro cua cong ngh¢ lén men vi
sinh c6 dinh hudng trong viéc tao ra cac
peptide hoat tinh sinh hoc mong mudn.
Trong diéu kién Viét Nam, day 1a hudng
tiép can c6 trién vong nham chuyén hoa
phu phdm t6m thanh céc san pham gia tri
gia ting cao, gbp phan thac day kinh té
tuan hoan va phat trién bén virng nganh
thity san. Nhiing nghién ctru tiép theo can
tap trung vao lam rd co ché hinh thanh
peptide hoat tinh, ddnh gia hi¢u qua sinh
hoc trén mo hinh thuc nghiém va chuin
héa quy trinh céng nghé nham tao co
s& cho phat trién san phdm va ung dung
trong thuc tién.
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PRODUCTION OF ACE ANGIOTENSIN-CONVERTING
ENZYME (ACE) INHIBITORY AND ANTIOXIDANT
PEPTIDES FROM SHRIMP BY-PRODUCTS BY
DIRECTED MICROBIAL FERMENTATION: POTENTIAL
AND APPLICATION PROSPECTS

Nguyen Ngoc Huyen', Bui Thi Hai Hoa?, Nguyen Thi Hong Hai®

Abstract: Bioactive peptides derived from aquatic by-products represent a promising
source of functional compounds, generated through controlled proteolytic processes. Advances
in directed microbial fermentation technology have enabled enhanced hydrolytic efficiency,
controlled peptide generation, and optimized bioactivity. Nevertheless, peptide recovery
efficiency and microbial consortium stability remain key challenges for large-scale application.
This article provides a comprehensive review of the bioactive potential of shrimp by-product-
derived peptides, their mechanisms of action, and the directed microbial fermentation approach,
with particular focus on the application of a Bacillus subtilis and Lactobacillus plantarum
co-culture system for the production of bioactive peptides. Accordingly, the article elucidates
the application prospects of directed microbial fermentation technology for converting shrimp
by-products into value-added products, thereby contributing to the promotion of a circular
economy and sustainable development of the seafood industry.

Keywords: ACE-inhibitory peptides, antioxidant activity, shrimp by-products, directed
microbial fermentation
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