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MO PAU

1. Ly do chon d@ tai

Su gia tang nhanh chong cac bénh man tinh lién quan dén hoi chimg chuyén
hoa da lam ndi bat vai trd thiét yéu cia h¢ vi sinh vat dudng rudt va cac hop
chat prebiotic. Prebiotic khong chi la ngudn co chat chon loc gitp loi khuan
phat trién, ma qua trinh 1én men ching con san sinh cac acid béo chudi ngan
(SCFAs) giup bao v¢ dai trang va ngan ngira cac 16i loan tiéu hoa. Trong n6
lyc tim kiém cac ngudn prebiotic mdi c6 hiéu suat va do an toan cao, nam noi
1én nhu mot ddi twong cuc ky tiém niang nhd hé polysaccharide da dang (nhu
B-glucan, mannan, xylan). Dac biét, polysaccharide tir Cordyceps militaris va
Trametes versicolor s& hitu ciu trac bén vitng, khang tiéu hoa tai da day va co
kha ning kich thich chon loc sy ting truong cua cac ching loi khuin
Lactobacillus va Bifidobacterium.

Tuy nhién, viéc khai thac hoat chat tur hai loai nam nay hién nay chu yeu
phu thudc vao phuong phap nu6i trong qua thé truyén thng trén co chat ran
— mot quy trinh doi hoi nhiéu thoi gian, t6n kém chi phi va kho kiém soat sy
dong nhit & quy mo cong nghiép. Dé khic _phuc bai toan nay, cong nghé nuéi
cay dich thé (SmF) nham thu nhan sinh khdi hé soi ndm dang 1a mot giai phap
thay thé wu viét nho kha nang rt ngan dang ké chu ky sinh truong, dé dang
chuin hoa cac théng sé moi truong va toi uu héa nang suét tich lay cac
polysaccharide ¢6 hoat tinh. Mac du vay, da ) nghién ctru hién hanh van chi
xoay quanh viéc tach chiét qua thé, trong khi tiém ning prebiotic tir sinh khoi
soi ndm SmF van la mot khoang trong 16n chua dugc khai pha ki ludng. Xuét
phat tir thue tién va cac luan diém khoa hoc d0, dé tai “Thu nhén, danh gia
hoat tinh prebiotic ciia polysaccharide tir soi nim (Cordyceps militaris,
Trametes versicolor) va buéc dau ing dung sinh khoi trong ché bién thue
phflm bo sung” da duoc thyuc hién.

2. Muc tiéu nghién ctru
2.1. Muc tiéu chung

Xac 1ap co sé khoa hoc vé diéu kién nudi cy, dac diém hinh thai va hoat
tinh sinh hoc (chdng oxy hoa, prebiotic) ctia cic phan doan polysaccharide tir
hé soi nAm Cordyceps militaris va Trametes versicolor; tir d6 danh gia kha
nang Umg dung sinh khoi ndm trong ché bién san pham thyc phim bo sung
dang nudc uong 1€n men giau hoat tinh sinh hoc.

2.2. Muc tiéu cu thé

- Téi vu hoa diéu kién nudi céy dich thé soi nAm nham thu nhan ti da hiéu
sudt sinh khéi va ham luong polysaccharide cao nhit tir hai ching ndm
Cordyceps militaris va Trametes versicolor.
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- Panh gia, so sanh hiéu suét thu nhén, dic diém hinh thai va cac hoat tinh
sinh hoc (prebiotic va khang oxi hoa) cua cac phan doan polysaccharide dugce
chiét xuét tuan tu bang nudc nong (HWE), kiém (AE) va acid (AEc).
- Panh gia tiém nang sir dung sinh khdi hé sgi ndm trong ché bién nudc nam
bao ngu 1én men lactic gidu probiotic va c6 cac hoat tinh sinh hoc hd tro stc
khoe nhu khang oxi hoa va khang khuan.
3. Pbi twgng, pham vi nghién ciru
- Soi nam: bao gom 2 ching Cordycep militaris va Trametes versicolor
- Vé khong gian: nghién ctru dugc thuc hién tai cac phong thi nghiém Sinh
hoc tai Khoa Sinh — Nong nghiép - M6i truong, Truong Pai hoc Su Pham va
Khoa Hoa, Truong Pai hoc Bach Khoa - Pai hoc Pa Nang
- Vé thoi gian: Nghién ctru dugc thyc hién trong 4 nam tir 2021 dén 2025
4. Phuwong phap nghién ciru
4.1. Phwong phap nghién ciru ly thuyét

Tim kiém va thu thap cac tai liéu, tu liéu, sach bdo, cung cac cong trinh
nghién ciru lién quan dén nuoi cdy, toi vu diéu kién nu6i ciy hé soi nam,
nghién ctru tach chiét phan doan PS no6i chung tir cac ngudn thuc vat ciing nhu
tir soi nim, cac nghién ctru danh gia hoat tinh khang oxi hod va prebiotic cta
PS, céc loai prebiotic khac va cac nghién ctru ché bién san pham 1én men. .. tir
ngudn tai liéu trong nudc va qudc té.
4.2. Phuong phap nghlen cuu thue nghlem
- Tbi wu diéu kién nudi cdy thu sinh khéi tir soi ndm giau Polysaccharide
+ Phuong phép thyue nghiém c6 dién (OFAT)
+ Phuong phép bé mit dap ing (RSM)
- Tach chiét tuan ty va danh gia hinh thai, hoat tinh khang oxi hoa, prebiotic
ctia cac chiét xuat PS
- Ung dung hé sgi nAm ché bién san pham thyc pham bo sung
- Thu thap va xu 1y s6 liéu
5.Y nghia
5.1. Y nghia khoa hoc
- Luan 4n cung ce”ip bo dir liéu khoa hoc dﬁy da va co hé théng vé anh huong
ctia cac yéu t dinh dudng (C, N) va mdi truong (pH) dén sinh khdi va sy tich
lity polysaccharide ctia hé soi nAm Cordyceps militaris va Trametes versicolor
trong diéu kién nudi cdy chim.
- Luén 4n di sdu phén tich, so sanh cac phan doan polysaccharide dugc chiét
xuét tudn tu (nudc, kiém, acid). Viéc xac lap su khac biét vé hoat tinh khang
oxy hoa va dic tinh prebiotic ciia timg phan doan dbi véi cac ching lgi khuan
khac nhau d3 mang lai mot géc nhin méi mang tinh hé théng. Day 1a co s
khoa hoc gitip dinh hudéng lwa chon tac nhan chiét tach phi hop nhiam téi wu



héa hoat tinh sinh hoc mong mudn, thay vi chi tip trung vao phuong phap
chiét nudc nong truyén thong

- Két qua nghién ciru cung cap cac bang ching dinh lugng cu thé vé kha ning
khéang ti€u hoa (khang a-amylase), chi s6 prebiotic (PI) va dac biét 1a lugng
acid béo chudi ngin (SCFAs - Acetate, Propionate, Butyrate) dugc san sinh tir
PS nim do céc chiing loi khuan dic hiéu (L. plantarum, L. casei, B. animallis,
L. pentosus, P. acidilactici) 1én men. Diéu nay gop phan ciing ¢6 co so 1y ludn
cho viéc sir dung soi nam duoc liéu nhu mét ngudn prebiotic.

- Cung cép nén tang khoa hoc cho cc nghién ctru sdu hon vé dic tinh phan
tir, cau trac hoa hoc va tuong tac sinh hoc cua PS d6i v6i hé sinh thai duong
rudt ciing nhu viéc tim kiém phat hién cac phan tir PS méi tir soi ndm.

52.Y nghia thuwe tién

- Thiét 1ap duoc cac diéu kién tdi uu cho quy trinh nudi ciy dich thé ndm
C. militaris va T versicolor dé dat hiéu suét sinh khéi va ham 11r0ng
polysaccharide cao. Day la giai phap dé tao ra ngudn sinh khdi hitu co, giap
chu dong ngudn nguyén liéu 6n dinh cho cong nghiép thuc pham va dugc
pham, dong thoi nuoi cay dich thé cing la phuong thirc nhan giong nhanh,
ning cao nang suat hiéu qua nudi trong ndm, hién dai hoa céng nghé nudi
trong nam.

- ba dang hoa san pham thuc pham tir ndm: Két qua nghién clru img dung
da tao ra san pham "Nude ndm Bao ngu 1én men bd sung hé sgi ndm Trametes
versicolor" v6i chat lugng cam quan tt, ddm bao an toan vé sinh thuc phim
va so hitu hoat tinh sinh hoc (khang khuén, prebiotic) da dugc kiém chimg.
Pay 1a m6 hinh san pham thyc té, kha ning timg dung ban dau trong thyc pham
bd sung, dap Gmg xu hudng tiéu dung thuc phim xanh va hd tro sirc khoe
duong rudt.

6. B cuc cia luiin an

Luan 4n gém 136 trang (khong ké phan phu luc va TLTK), két ciu bao
gdm: M& dau c6 5 trang trinh bay tinh cAp thiét, muc tiéu, ndi dung, phuong phap
nghién ctru, ¥ nghia khoa hoc, ¥ nghia thyuc tién cua luan an.

Noi dung chinh gom 3 chuong:

Chwong 1: Téng quan van dé nghién ctru gdm 39 trang;
Chuong 2: Nguyén liéu va phuong phap nghién ctru, gom c6 23 trang;
Chuong 3: Két 'qua nghién ctru va thao lufn gém c6 61 trang;

Phan két luan va kién nghi gdm 4 trang; Danh muc cac cong trinh nghién
clru da cong b 2 trang. Ngoai ra, phin tai liéu tham khao gdm 22 trang. Trong
ludn an tong cong c6 24 bang, 28 hinh vé va d6 thi. C6 221 tai liéu tham khao
gdm tiéng Anh va tiéng Viét 1a cac bai bao dugc cong bd trong tap chi khoa
hoc va sach.
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Chwong 1. TONG QUAN TAI LIEU

1.1. Gi6i thiéu vé nim Cordyceps militaris va Trametes versicolor
1.1.1. Dic diém phan logi va gid tri truyén thong
1.1.2. Cic hop chit hoat tinh sinh hoc chinh ciia Cordyceps militaris
1.2.3. Cdc hop chit hoat tinh sinh hoc chinh ciia Trametes versicolor
1.2. Tong quan vé hoat tinh prebiotic
1.2.1. Lich svr va dinh nghia ciia prebiotic

Khai niém “prebiotic” 1an dau tién dwoc gidi thiéu vao nam 1995 bai
Gibson va Roberfroid. Vao nim 2017, mot nhom chuyén gia ciia ISAPP tiép
tuc cép nhat dinh nghia chinh thtrc cua prebiotic dé phan anh nhiing phat hién
m&i nhit, ddng thoi mé rong pham vi khai niém. Theo d6, prebiotic dugc dinh
nghia l1a “mat chét nén dugce sir dung chon loc bdi cac vi sinh vat cua vat chu,
dem lai loi ich strc khoe cho vat cha”.
1.2.2. Tiéu chi phan logi va co ché hoat dpng ciia prebiotic

Tiéu chi thtr nhét 1a khong bi tiéu hoa hay hip thu tai rudt non. Tiéu chi
thtr hai 12 bi 1én men chon loc bdi mdt s6 nhom vi sinh vat ¢6 loi trong hé vi
sinh duong rudt. Tiéu chi thir ba, dong thoi 1a muyc tiéu cudi ciing ciia prebiotic,
la mang lai lgi ich sinh 1y 16 rét cho vét chu.
1.2.3. Tiém naing prebiotic ciia Cordyceps militaris va Trametes versicolor

C. militaris va T. versicolor n6i bat nhu hai dai dién tiéu biéu nho sy da
dang c4u tric PS, kha ning sinh tong hop hop chét sinh hoc ¢ gia tri, va tiém
ning ng dung rong rai trong linh vuc thyc pham chirc ning va dugc phdm
hién dai.
1.2.4. Tinh hinh nghién cvu prebiotic
1.2.4.1. Tai Viét Nam

O Viét Nam, cac nghién ctru tap trung vao nghién ciru nudi trong va danh
gia chat luong va hoat tinh qua thé va mot so it hé soi ndm. Cac cong trinh
nghién ciru va cong bd vé prebiotic con han ché. Hién nay, trén thi truong chu
yéu cac san phdm c6 chirc ning cai thién | duong rudt dugce bd sung prebiotic
1a tir thye vat nhu FOS, GOS. Prebiotic van con kha méi & nudc ta vi vay can
nhiéu hon cac nghién ctru vé né.
1.2.4.2. Trén thé gidi

V6i nhiing tac dung tuyét voi ma prebiotics mang lai cho strc khoe da co
rat nhiéu nghién ctru vé phuong thirc san xuat, cong dung, kha nang kich thich
sinh truéng cua probiotics, cling nhu cac ngudn nguyén liéu de san xudt
prebiotics. Nhung nhiing nghién ctru vé ngudn nguyén liéu san xudt prebiotics
chu yéu la vé thyc vat, chua co nhiéu nghién clru vé nam. hién nay, nam dang
dugc quan tim nhu ngudn nguyén liéu san xuét prebioics méi, an toan, hiéu
qua.
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1.3. Tong quan ve polysaccharide trong nim Va phuong phap chiét xuit
1.3.1. Polysaccharide trong qua thé va hé si ndm
1.3.2. Cic phwong phdp chiét tach polysaccharide tiv ndm
1.3.3. Co 56 khoa hoc siv dung HWE, AE va AEc trong nghién ciru chiét
tich Polysaccharide tiv ndm
a. Tinh kinh dién, dp tin cdy va co sé khoa hoc viing chic
b. Khd nding thu héi pho rong cdc logi polysaccharide
c. Tinh khd thi va kinh té ky thudt trong. boz cdnh Viét Nam
d. Tinh on dinh va giam nguy co bién doi cdu tric
e. Khia canh kinh té va nguon luc nghién civu
1.4. Phwong phap nudi cy dich thé
1.4.1 Gi6i thi¢u vé nuéi cdy dich thé
K¥ thuét nudi cdy dich thé (submerged fermentation — SmF) hay con goi
1a 1én men dich thé 1a mot phuong phap nudi cay vi sinh vat trong méi truong
long dinh dudng, dugc khufiy tron va suc khi nham t6i wu hoa su phat trién
cta té bao va/hodc su tao thanh céac hop chét chuyén hoa.
1.4.2. Uu diém ciia nuéi cdy dich thé
Kiém soat chinh xéac cac diéu kién moi truong nhu pH, nhiét do, néng do
oxy hoa tan, tbe do khufiy va suc khi; Cho hiéu suét sinh khéi cao hon trong
thot gian ngan hon; kha ning thu sinh khdi va chiét tich hoat chat dé dang
hon; dé dang m6 rong quy mé thong qua hé thong bioreactor voi thé tich tur
vai lit #n hang nghin lit, dong thoi duy tri dwoc do 1ap lai va 6n dinh ctia san
pham.
1.4.3. Cdc yéu té anh hwong trong qud trinh nuoi cdy dich thé
1.4.3.1. Thanh phan méi trwong nudi cdy
a. Ngudn carbon
b. Ngudn nitrogen
c. Vi chét va khoang
1.4.3.2. Cdc diéu ki¢n vit ly
a. pH moi truong
b. Nhi¢t do
c. Oxy hoa tan va su thong khi
1.4.3.3. Hinh thdi h¢ sgi va kha nang trao doi chat
1.4.3.4. Cac yéu to sinh hoc va diéu kién nuéi cdy
a. Ching ndm
b. Tudi ciy va ty 1& ciy
1.5. Téng quan vé kha néing khéng oxy héa
1.5.1. Khdi niém va co ché
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1.5.2. Khd ning khéng oxy héa ciia mét sé hop chit cé trong Cordyceps
militaris va Trametes versicolor
1.6. Co sé lwa chon nam bao ngw va vai trd cia Lactiplantibacillus
plantarum trong 1én men lactic
1.6.1. Co sé Ira chon nim bao ngw 1am nguyén li¢u 1én men
1.6.2. Lén men lactic nAm bao ngw va nhirng bién dbi trong qua trinh Ién
men
1.6.3. Vai tro cua Lactiplantibacillus plantarum trong 1én men

CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pbi twong

Chuang nam C. militaris va T. versicolor.

Chung Lactiplantibacillus plantarum, Lactiplantibacillus casein 01,
Bifidobacterrium animalis YC381, Lactiplantibacillus pentosus NHI,
Pediococcus acidilactici NBD8.

Chung hai khuan Escherichia coli ATCC 25922 va Staphylococcus aureus
ATCC 25923.

Prebiotics thuong mai FOS.

N4m Bao ngu (Pleurotus ostreatus).

2.2. Hoa chit, thiét bi va dung cu

2.2.1. Héa chit

2.2.2. Thiét bi va dung cu

2.3. Pham vi

2.4. So' @6 nghién ctru

2.5. Phuwong phap thue hién cac ndi dung nghién ciru

2.5.1. Ngi dung 1: Téi wu héa diéu ki¢n nuéi cdy dich thé nham thu nhén
sinh khéi va polysaccharide tir hé sgi ndm

2.5.1.1. Phuwong phap nudi cdy hé soi ndm

2.5.1.2. Phuong phép b tri thi nghiém

a. Phwong phap thuc nghiém cé dién (OFAT)

b. Phwong phap bé mit dap ving (RSM)

2.5.1.3. Phuong phap thu nhén va xac dinh nang sut sinh khoi hé soi ndm
2.5.1.4. Phuong phap tach chiét xac dinh ham lugng PS hé soi nim

2.5.2. Nji dung 2: Chiét xudt tuan tw va ddnh gid hinh thdi, hoat tinh khdng
oxi hod, prebiotic ciia cdac chiét xudt PS

2.§.Z.I . Chiét xudt tuan tw va dinh lwong cdc phdan doan polysaccharide sgi
nam

2.5.2.2. Phdn tich bé mdt cdac phdn doan polysaccharide

2.5.2.3. Pdnh gid kha ning khdng oxi héa bang phwong phdp ABTS

2.5.2.4.. Danh gid tiém ndng prebiotic ciia polysaccharide
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2.5.3. Npi dung 3: Ung dung hé sgi ndm ché bién sin phim thwe phim bo
sung
2.5.3.1. Banh gia an toan bot sgi nam
2.5.3.2. Quy trinh sdan xudt nwéc nam bao ngw 1én men bo sung hé s nam
Trametes versicolor
2.5.3.3. Cdc phwong phdp danh gid chat lwong san pham d6 uong lén men
- Xdc dinh ham lwong acid tong sé
- Banh gida kha nang trung hoa goc tw do ABTS" ciia dich chiét nam bdo ngw
b6 sung soi nam T, versicolor
- Xdc dinh mdt dé té bao vi khuan Lactobacillus plantarum
- Danh gia sy uc ché sinh truong cua vi sinh vdt co hai
- Danh gia cam quan
- Pdnh gid an toan chat lwong san pham
2.6. Phuwong phap thu thap va xir Iy so liéu

Céc thi nghiém dugc bd tri ngau nhién, 3 lan lap lai. Thi nghiém so sanh,
thong ké va phan tich st dung phuong phap phan tich phuong sai (ANOVA)
trén phan mém Minitab 19.0, sai khac c6 y nghia thdng ké dugc xac dinh véi
P<0,05

CHUONG 3. KET QUA VA THAO LUAN

3.1. T6i wu hoéa diéu kién nudi ciy dich thé nham thu nhéin sinh khéi va
polysaccharide tir hé s¢i nim
3.1.1. T6i wu héa diéu kién nudi cAy ddi véi hé soi nam C. militaris
3.1.1.1. Anh huéng ciia cdc yéu to don bién dén néing sudt sinh khoi va ham
lwong PS hé spi nam C. militaris

B: Anh hudng ciia Glucose

A: Anh huéng ciia pH 8 - * 4

8 1 . r4
71 L 3s ﬁ,7- }’/\ 35
) a ~ 261 a b 38
=6 1 b b 3 8 3 b 4 c <
£ c o 251 ] 252
254 4 t2se 2 - &
£, ] , @ Ea % 2 g
7 g = ,‘ =
0 3 £3 4 4 1.5
£3 1 M5 2 15 g =
= R =21 v 1 =
2] &N 7
21 L 0.5 i 05

0 0 0 0

30 40 50
Nong dé glucose (g/L)

=21 Sinh khéi Polysaccharide

4,0 4,5 5,0 5,5 6,0
pH
=1 Sinh khdi

Polysaccharide
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Hinh 3.1. Anh hwéng diéu kién nubi: pH, ham lugng glucose va cao nim men
trong méi trueong dich thé dén sinh khoi hé soi nim C. militaris. A: Anh hwéng
ciia pH, B: Anh hwong cuia glucose, C: Anh hwéng ciia cao nim men
3.1.1.2. Xdic dinh diéu kién t6i wu nham thu nhdn sinh khéoi va

polysaccharide tiv hé spi ndm C. militaris

Mo hinh toan hoc mé ta mdi quan hé giita khoi luong sinh khéi va ham
luong PS véi cac yéu t6 anh huong nhu sau:
Y1 =-122,3+2510 X; + 1.514 X, + 14,74 X5 — 2,450 X;2- 0,01910 X,? — 1,467
X352
Y2 =-44,73 + 10,93 X;+ 0,6826 Xo+ 3,51 X5— 1,099 X;%—0,00847 X»2— 0,339 X32
Trong do6: X, X», Xs 1an luot 1a: pH, Glucose va cao ndm men

VUNG TOI UU DA MUC TIEU: BIOMASS & PS
[ @m men = 5.0707 g/L)

ity

Chi 56 Desirabi

oH

Hinh 3.2. Phén tich ving wu da muc tiéu nAm C. militaris
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Desirabiity
D: 0.9636
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Maximum
y = 89883
d = 0.96630

Hinh 3.3. Biéu db t6i wu h6a da muc tiéu diéu kién nudi ciy thu nhan sinh khdi
va polysaccharide

3.1.1.3. Thue nghiém kiém tra cdc diéu kién toi wu soi ndm C.militaris

3.1.2. T6i wu héa diéu kién nudi cAy d6i véi hé soi nam T, versicolor

3.1.2.1. Anh huéng ciia cdc yéu to don bién dén ning sudt sinh khoi va ham

lwong PS hé spi nam T. versicolor

7.0 1 A: Anh huéng ciia pH ro .
* 5.0 7 B: Anh huong cia glucose 9
6.0 1 M8 < P
~ & 4.5 1 I8 o
S F7 5 Q40 4 S
5.0 1 s & a M7 g
i3 F6 5 235 a Z
= 5 e b re £
=401 Ls g =30 3
£ 2 =l C FS5 ¢
:030 l4 5 5251 ES
.01 a L 4 ©
5 w220 A &
3 r3 & s M3 %D
£2.0 1 5 2151 &
<] b2 e £ ] L2 =
3 1.0 g
1.0 E O 8
: M 0.5 1 1z
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4,5 5 5,5 6 6,5 10 15 20 25
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C: Anh huéng cua cao nim men
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2 2
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= S
<= Fs g
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o L =]
g Y
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= =
<
= b2 £
1.0 £
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Hinh 3.5. Anh hwéng diéu kién nudi: pH, ham lwgng glucose va cao nAim men
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trong mdi truomg dich thé dén sinh khdi hé sei nAm 7. versicolor. A: Anh hwéng
ciia pH, B: Anh huong ciia glucose, C: Anh hwéng ciia cao ndm men

3.1.2.2. Xdc dinh diéu kién t6i wu nham thu nhdn sinh khoi va
polysaccharide tiv h¢ sgi nam T. versicolor

Mb hinh toan hoc mé ta mdi quan hé giita khéi luong sinh khéi véi cac
yéu t6 anh huong nhu sau:
Y: (g/L) = 109,69 + 34,18 X; +0,956 X> +9,36 X3 —3,098 X;? —0,02378 X,?
-2,318 X352
Y2 (%) = -232,2 +73,52 X; +1,962 X; +14,02 X3 —6,587 X;? —0.04597 X,?

-3,397 X352

VUNG TGI UU DA MUC TIEU: BIOMASS & PS
(Cao ném men = 2.0354 g - L)

@)

Desirability (0-1)

chi'sé

4
A4

Hinh 3.7. Phan tich ving t6i wu da muc tiéu

Optimal pH Gluease oM
High 60 250 250

LRz &) [5.5455] 12065661 (203541
Low 50 150 150

Compesite

Desirabilty
D:09865

Ps
Maximum
y=83405
d = 1.0000

Biomass
Masimum
y = 36381
a-087316

Hinh 3.8. Biéu d t6i wu héa da muc tiéu diéu kién nudi ciy thu nhan sinh khoi
va polysaccharide
3.1.2.3. Thue nghiém kiém tra cdc diéu kién toi wu spi ndm T. versicolor

3.2. Chiét xut tuin tw va danh gia hinh thai, hoat tinh khang oxi hoa,
prebiotic ciia cac chiét xuat PS
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3.2.1. Phan tich ciu tric be mat PS bang kinh hién vi dién tir quét

A-PSC

Hinh 3.94. Anh chup bing kmh hlen vi dlen tir quet cac chiét xuat PS nim C.
militaris (1000x%) (A), (3000x%) (B) (5000x%) (C) va (10.000x) (D)
W-PST S-PST 'l'

P
£ k=
-

o RAE

AT

Hinh 3.10. Anh chup bang kinh hién vi di¢n tir quét cAc chiét xuit nim 7.
versicolor (1000x) (A), (3000x) (B) (5000x) (C) va (10.000x) (D)
3.2.2. Ham lwong polysaccharide tich chiét tuan tw tiv hé sgi ndm

100 a

A N
[=I - -]

Ham luong PS (mg/g)
[\
(=]

¢ d
. e de
i =) e
W-PSC S-PSC  A-PSC W-PST S-PST A-PST
Loai PS
Hinh 3.11. Ham lugng PS chiet xuat tir hé soi nam C. militaris va T. versicolor

(=)




W-PST
Hinh 3.12. Hinh thai cac phin doan Polysaccharide tach chiét tir s¢i nAm C,
militaris va T. versicolor ) ]
3.2.3. Kha nang trung hoa goc tw do ABTS cuia cdc chiét xuat PS tir hé sgi
nam

A-PST

A-PSC

Bing 3.7. Khi niing trung hoa gbc tw do ABTS tir C. militaris

Nong dd cao

khi niing trung hoa gbc tu do ABTS (%)

chiét (ug/mL) W-PSC S-PSC A-PSC
100 11,84+0,34° 7 494074 13,88+0,13°
200 18,58+0,81° 8,83+0,44" 16,99+0,13°
400 21,58+0,54° 13,73+0,44° 22,88+0,47
600 22,25+0,47° 17,82+0,65¢ 26,94+0,59"
800 26,14+0,29° 21,1940,67¢ 30,36+0,42°
1000 31,37+0,91° 24,54+0,34° 32,59+0,37°
2000 44,88+0,31a 36,70+0,18° 46,91+£0,27*
5000 86,15+0,79° 69,64+0,51° 81,51%0,56

1C50 (pg/mL) 2474244278 3273,33+18,5° 2446,51424,34¢

Bing 3.8. Khi niing trung hoa gbc tu do ABTS ciia PS tir T. versicolor

Nong do cao

Khi niing trung hoa gbc tw do ABTS (%)

chiét (ug/mL) W-PST S-PST A-PST
100 6,86+1,3° 10,14+1,7% 11,45£1,12
200 9,61+0,3¢ 14,27+1,3° 17,93+1,0°
400 20,38+1,9° 21,36+3,3° 29,09+2,2°
600 27,13£2,2° 28,73+1,7° 36,72+1,4°
800 37,83+2,9° 34,81+0,5° 43,43+0,3°
1000 44.21+1,7° 43,86+0,5" 49,63+0,4*
2000 84,64+3,12 71,78+1,6¢ 79,08+0,5°
IC50 (pg/mL) 1142,5421,72° 1279,1+18,04* 1070,6+18,25¢

Gia tri IC50 ctia 3 chiét xuat PS (W-PSC, S-PSC, A-PSC) nam C. militaris
dugc xac dinh lan lugt trong phuong phép nay la 2446,51+24,34 pg/mL,
2474,24,24+2 78 png/mL va 3273,33+18,54 pg/mL con & nam 7. versicolor 1a
1142,50+21,72 pg/mL; 1279,10+18 pg/mL; 1070,60+18,30 pg/mL.
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3.2.4. Tiém néng prebiotic ciia PS chiét xuit tiv hé soi ndm
3.2.4.1. Kha nang kich thich sw sinh truéng probiotic

1.2 A a BEGF  BGle
o] @FOS  @W-PSC
30.9 1 a a
203 ch a ab b bbec aa a
507 A be c b
0.6 1 ¢ cc
505 1 d d
=04 be b
«3 € d C
=031 d d
0.2 - d
0.1 -
0.0 -

L. pentosus NHI L. plantarum P. acidilactici ~ B. animalis YC  L.casei - 01

WCFES1 381

ChiNZBidbiotic
Hinh 3.13. Kh4 niing sinh trwéng ctia probiotic trén moi trweong bo sung PS
chiét xuat tir soi nam C. militaris

12 A a BGF BGlc
| BFOS BW-PST

= 1 a, EA-PST @S-PST
2 08 - b 2 b b ab a 2
8 im© dc’e c b
= 0.6 d CHc d c
2044 e .
= ; q
=02 - f

L. pentosus L. plantarum  P. adicilactici B. animalis YC- L. casei - 01
NHI WCFSI NBDS8 381

Chung probiotic
Hinh 3.14. Kha néing sinh treéng cia cac ching probiotic trén méi truwong bd
sung chiet xuat PS nam T. versicolor
Két qua nghién ctru cho thay tat ca cac chiing probiotic déu sinh truong trén
cac moi truong nghién ciru.
3.2.4.2. Chi so prebiotic

A BPI(W-PSC) EPI(S-PSC) BPI(A-PSC) HPI(FOS)
- 1.0 a b a

08 b a

5 a 2 b b
206 b b be .

204 c c

E © 1l

1 AT e
A~ 0.0 I—I

L. pentosus L. plantarum P. acidilactici B. animalis YC L.casei - 01
NHI WCFS1 NBDS8 381

Chung probiotic
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132 EPI(W-PST) @EPI(S-PST) BPI(A-PST) @PI(FOS)
o~ a
el b2 )

%0.8 c . . b
9

.50'6 d b d b c .

Sl men o el s
22 el

(=W

L. pentosus L. plantarum P. adicilactici B. animalis L. casei - 01
NHI WCFS1 NBDS YC-381

Chung probiotic

Hinh 3.15. Chi sb prebiotic (PI) ciia cac phin doan polysaccharide ddi véi cac
chiing probiotic khao sat. (A) Cac phan doan tir hé s¢i nAm C. militaris; (B) Cac
phan doan tir h¢ s¢i nam 7. versicolor.

Két qua nghién citu cho thiy chi s6 PI ciia tit ca cac PS déu 1on hon 0, tuy
nhién c6 sy khac nhau khé 16n giita cac chiét xuit PS va giira cac chung.
3.2.4.3. Anh hwéng ciia cdc chiét xudt PS dén ham lwong SCFA tao thinh
a. Ham lrgng SCFA trong méi truwomg bd sung PS chiét xuit nim C. militaris

A 8000 a
._EB caa b d a c b b2 ab bb
& 6000 d
g
en 4000
§.
g 2000
<
=0
L. pentosus L. plantarum P. acidilactici B. animalis L.casei - 01
NHI WCFSI NBD8 YC 381
Chung probiotic

@ W-PSC @Ss-PSC OA-PSC OFOS

B
400 a a a

350 a
b b
Ce¢ IiH c bpbp bbby bbb
L. pentosus L. plantarum P. acidilactici B. animalis  L.casei - 01
NHI1 WCFS1 NBDS8 YC 381

Chung probiotic
BW-PSC @S-PSC BA-PSC OFOS

Ham luwong (mg/kg
=N W
S WV O WO
oo oo

wn
[N
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a
e}
=3
S
S

a a a

b a a
6000 b bb
dc d C d b c c ¢ b
4000 c
' 2000 H
0

g (mg/kg)

g
=
E%
L. pentosus L. plantarum P. acidilactici B. animalis YC L.casei - 01
NHI WCFSI NBD8 381
Chung probiotic

BW-PSC  @S-PSC HA-PSC  OFOS
Hinh 3.16. Anh hwéng ciia PS dén ham lwong SCFAs. A: Butyric acid; B:
Propionic acid; C: Acetic acid
Axit axetic 12 SCFA cao nhét thu duge, dao dong tir 5044,35-7237,35
mg/kg, tiép theo 13 axit butyric 3147,95-6634,99 mg/kg va thip nhit 13 axit
propionic 138,31-328,97 mg/kg.

b. Ham lwong SCFA trong méi trwdng bd sung PS chiét xudt nAm 7. versicolor

8000
Ag 24boc bab b b ap aba b b
=4 c c c
0 6000 a
g
204000
=)
= 2000
,é?,
0
L. pentosus L. plantarum  P. acidilactici B. animalis YC  L.casei - 01
NHI WCFS1 NBDS8 381
Chung probiotic
BW-PST @S-PST OA-PST oFOSs
B _ 400 -

W

(=3

(=)
1

Ham luong (mg/kg)
[y)
(=3
[=)

a a a . .
. b
bbb bbb bl ¢ I

100
0
L. pentosus L. plantarum  P. acidilactici B. animalis YC  L.casei - 01
NHI WCFS1 NBDS8 381
Chung probiotic

BW-PST @S-PST OA-PST OFOS
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Cc 8000 -

b d b

Ham luong (mg/kg)
SRR -\
S S S
S S S
o (=) (=)
o
o

S

L. pentosus L. plantarum  P. acidilactici B. animalis YC  L.casei - 01
NHI WCFSI NBD8 381
Chung probiotic

BW-PST BS-PST DA-PST BFOS
Hinh 3.17. Anh hwéng ciia PS dén ham lrong SCFAs. A: Acetic acid, B:
Propionic acid; C: Butyric acid
Nghién ctru cho thiy ham lugng tong SCFAs va timg loai SCFA c6 sy khac
nhau dang ké trong cac nghiém thirc khi bd sung chiét xuat PS nubi ciy 5
chung probiotic khac nhau. Nhin chung, acetic acid la loai SCFA ¢6 ham luong
cao va kha dong déu so véi cac nghiém thirc nghiém ciru, ham luong dao dong
trong khoang 5800-7200 mg/kg, tiép theo 1a butyric acid véi muc tir 3200—
7000 mg/kg, trong khi propionic acid c¢6 gié tri thap nhat, chi khoang 100-360
mg/kg.
3.2.4.4. Hoat tinh khang enzyme a-amylase
20

15 A

b bc
104{ «od
de
5 A e
N = ]

W-PSC S-PSC  A-PSC  W-PST S-PST  A-PST
Loai PS

Ty 1é phan giai (%)

Hinh 3.18. Phan trim PS bi phan giai boi a-amylase
Két qua nghién ciru cho thay, cac chiét xuat PS bi phan giai boi a-amylase
kha thap khoang (2,07-15,05). O ca 2 ching nam S-PS déu it bi tiéu hoa hon
s0 v6i 2 chiét xuat khac.
3.2.4.5. Khdo sdt khd ning khédng khuén ciia dich nuéi cdy
a. Hoat tinh khing khuin ciia dich nudi ciy probiotic dwgc bo sung phan
doan PS chiét xuét tir soi nAm C. militaris
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Bang 3.1. Pudng kinh vong vé khuén cia E. coli va S. aureus (mm)

Cong thirc E. coli S. aureus
24h 48h 24h 48h
CTl 27,061,217 27,680,622 26,93+0,50? 25,0140,35°
CT2 25,67+0,67* 27,21+0,40% 26,47+0,302 23,80+0,47¢
CT3 27,00+0,38* 27,1140,39° 24,88+0,40P 24,63+0,42%
CT4 26,49+0,92 28,66+0,82° 27,22+0,66" 26,27+0,38
CT5 22 ,47+0,54 25,56+0,48° 23 42+0,38¢ 22,35+0,49¢

Hinh 3.19. Khi ning khang khuén dich nudi cy L. plantarum abi véi E. coli
ATCC 85922 va S. aureus ATCC 25023
b. Hoat tinh khang khuin ciia dich nubi ciy probiotic dwgc bd sung phan
doan PS chiét xuit tir sgi nam T. versicolor
Bing 3.2. Puong kinh vong v6 khuin ciia E. coli va S. aureus (mm)

Cong thirc E. coli S. aureus
24h 48h 24h 48h
1 28,28+0,302 27,88+0,76* 28,47+0,812 27,04+0,25°
2 28,47+0,852 26,91+0,392 27,3540,682 26,05+0,35¢
3 28,48+0,622 27,74+0,292 26,60+0,56° 27,4940,502
4 28,86+0,342 27,65+0,922 27,5340,25% 28,19+0,152
5 23,86+0,74° 24,33+0,34P 23,57+0,50°¢ 24,2140,204

O ca hai chung vi khuan thtr nghiém tai c4 hai thoi diém 24h va 48h, tat ca
cac cong thirc bo sung chiét xuat PS va FOS déu cho thay hoat tinh khang
khuan cao hon so véi cong thirc d6i chirng khong bo sung (p<0,05).

Hinh 3.20. Khi ning khang khuin dich nuéi cy L. plantarum déi véi E. coli
ATCC 85922 va S. aureus ATCC 25023
3.3. ﬁng dung hé sgi nim ché bién san phim thwe phim bd sung
3.3.1. Pdnh gid an toan bt sgi nim
Bing 3.3. Két qua thir nghiém céc chi tiéu an toan sinh hoc h¢ s¢i nim

Pon vi Phwong phap Két qua thir Gié6i han

TT ~ Tén tiu chi tinh thir nghiém ti da cho
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phép

1 Pb mg/ke  AOAC 999.11 0,13 5

cd mg/kg  AOAC 999.11 0,11 3
3 Hg mghkg  AOAC971.21 (MDIiP: Pé’ o) 0,1
4 As mgkg  AOAC986.15 (MDIEE%,OD 2
5 (é‘lﬂa];;"gltoggz) ughke  AOAC99131 (Mgiill 0 10
6 Tong ﬁl‘;:‘ksﬁ?h VAt cpug TC&“@S“' KPH (<10) 10
7 Colifoms CFU/g 68];1%:\211(;107 KPH (<10) 10
5 immennimmic CFUE Q0G0 KPHEIO) 10
9 Salmonella CFU/g TC\;I; 01 10 77 80- Am tinh/25g Khéﬁli%lfhét

3.3.2. Nghién civu anh hwong ciia ham lwgng bt si nam bé sung dén chat
lwong nwéc lén men tiv ndm Bao ngw
3.3.2.1. Anh hwéng ciia ty 1¢ bo sung sinh khoi si ndm dén hoat tinh chéng
oxy héa cia d6 uéng lén men
Bing 3.12. Kha niing trung hoa gdc tw do ABTS* ciia dich chiét nAm Bao ngu
b6 sung h¢ s¢i nAm 7. versicolor 1én men (%)

Thoi gian lén men

Cong thuc

Ban dau 12 gio 24 gio 48 gio
CTI1 2598+0,517 26,05+0,317 2563+0,53" 2546+0,51"
CT2 35,52+£0,88° 3444+086° 3348+0,59° 32,45+0,71¢
CT3 40,34+0,89¢ 39,39+0,89¢ 37,83+046¢ 37,66 +0,47
CT4 46,49+0,81° 48,6+086°  4443+125° 4327+042°
CT5 54,43 +1,38° 5483+1,07° 47,07+0,56" 46,90 0,38
CT6 59,69+ 0,38 58,13+2,42*  49,63+1,01* 4844+0,21°

Két qua nghién ciru cho thay, & tat cac cac cong thirc thi nghiém, kha ning

khang oxi hoa tang ti 1€ thuan voi ti 1€ hé soi nam 7T versicolor dugc bd sung
vao dich chiét nAm Boa ngu, lan luot ting 1én tir 25,84% & CT1 1én 59,79% &
CT6 khi vira méi bd sung hé soi ndm; tir 25,917% dén 57,79% & CT6 sau 12
gid; tir 25,85% dén 49,57% sau 24 gid; va tir 25,51% dén 48,35% sau 48 gid
1én men.

3.3.2.2. Anh huéng ciia ty 1¢ bé sung sinh khéi sgi ndm dén khda néng sinh
truéng ciia loi khudn
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Bang 3.13. Mat dd vi khuén L. plantarum trong nwéc nim bao ngw 1én men
(logCFU/mL)

Thoi gian 1én men

Cong thuc -
Ban dau 12 gio 24 gio 48 gid
CT1 8,38 +£ 0,042 10,9 £ 0,04¢ 10,99 £ 0,12° 10,97 £ 0,09°
CT2 8,38 £ 0,067 11,19+ 0,13°¢ 11,4 +0,152 11,21 + 0,24
CT3 8,39+0,01° 11,21 £ 0,12° 11,51+ 0,182 11,5+0,122
CT4 8,38 £0,032 11,50 £ 0,162 11,55+0,172 11,51 £0,16%
CT5 8,36 £0,02° 11,41 £0,23% 11,52 +0,19° 11,38 £ 0,152
CT6 8,36 £ 0,052 11,28 £0,26* 11,56 +0,12° 11,46 £0,172

Két qua nghién ciru cho thay, sau 12 gio 1én men, mat d vi khuan ¢ tat ca
cac cong thire thi nghiém déu ting nhanh so v6i ban dau va mat d6 vi khuén
16n nhit dugc ghi nhan ¢ CT4, 11,49 logCFU/mL.
3.3.2.3. Kha nang irc ché hai khudn

Hinh 3.21. Khi ning khang khuén cia d6 udng 1én men doi véi E. coli ATCC
85922 (A) va S. aureus ATCC 25023 (B)
Bing 3.14. Puong kinh ving tre ché (mm) ciia @6 uéng 1én men ddi véi E. coli
va S. aureus & cac thoi gian 1én men khic nhau

- 12 gio 24 gio 48 gio
Cong thuc Puong kinh ving e ché (mm)

E. coli

CT1 6,53 + 0,444 8,8 + 0,64° 6.95 £ 0,77¢
CT2 7.95 + 0.45° 8,98 = 0,20¢ 918+ 0.61¢
CT3 7,78 + 037° 10,54+0,64°  11,07+037°
CT4 8,07+ 0.35¢ 9,58+038"  1226+036"
CT5 10,39 + 0,70b 1045+028° 11,884 0,52"
CT6 1171 £ 0.40° 10,97 £ 0,56° 13,42+ 047°

S. aureus



CT1
CT2
CT3
CT4
CTS5
CT6
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7,55+ 0,404
8,31 +0,94%
7,81 £ 0,44
8,02 £ 0,520
8,62 +0,50°
9,41+ 0,67*

11,77 £ 0,724
11,76 + 0,624
13,97 + 0,86°
15,31+ 0,88°
16,13 £1,21%
16,65 + 0,74*

9,74 + 0,534
11,08 +1,26°
11,35 +0,50°
12,38 £ 0,59°
12,55+ 0,70°
13,58 £ 0,91

3.3.2.4. Anh hwéng dén chit lwong cam quan sin phiam
B Mausic @ Mui ® v

Do wa thich

Khoang tréng

biém

50

(%) wien ueyg

Nghiém thirc
Hinh 3.5. Panh gia cim quan ciia d6 udng 1én men 24 gio tir cac cong thirc thi
nghiém
Két qua danh gia cam quan tir cac cong thirc thi nghiém cho thiy, nudc
udng & cong thirc c6 bd sung hé soi nAm T versicolor 0,6% 1én men trong 24
gio (CT4-24) cho diém cam quan cao nhat thuc vé do wa thich (7 £ 0,63)
3.3.2.5. Anh hwéng dén sw thay doi pH va ham lwong acid tong sé (TAN)
Bing 3.15. Sy thay dbi pH ciia dich chiét nim Bao ngw dwoc bd sung hé soi
nim 7. versicolor theo thoi gian 1én men
Thoi gian [én men

Cong thi Ban diu 12 gio 24 gio 48 gio
CT1 562:0,17  340+£0,14°  3,19£003"  3,06+0,02
CT2 5084027 335005  3,15£006°  3,05+0,01°
CT3 5104012 334+002°  3,14+£003 3,04+ 0,05
CT4 489+0,13  332+002  3,14£0,05 3,05+ 0,04
CT5 490+0,07 333+£0026°  3,15£0,03°  3,07+0,03°
CT6 4722009  333+£0,03*  3,16+£005 3,07 :+0,02°

Bing 3.16. Sw thay ddi ham lwong acid tong so (tinh theo acid lactic) ciia dich
chiét nam Bao ngu dwgc bo sung hé s¢i nam 7. versicolor theo thoi gian 1én men

Nghiém Thoi gian 1én men
thuc Ban diu 12 gidy 24 giv 48 gioy
CTI 1,362 +0,074F 3,702 +0,1187 6,611 +0,101F 8,026 + 0,059
CT2 1,437 £ 0,026° 4,244 +£0,128° 7,218 +0,100° 9,158 + 0,132¢
CT3 1,606 + 0,030¢ 5,466 + 0,049 7,435+ 0,041¢ 9,442 + 0,099¢
CT4 1,744 £ 0,028° 5,782 +£0,034°¢ 7,825 +£0,071° 9,769 £ 0,045°
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CT5 1,875 +0,043° 6,017 +0,089° 8,16+0,059° 10,362 +0,106°
CTé6 2,021 £0,036* 6,617 +0,027* 8,643 £0,033* 10,678 +0,027*
3.3.2.6. Ddnh gid an todn sin phdm nwdc nam lén men cé sung sgi nim
Béang 3.17. Két qud dinh gia an toan vi sinh va ho4 hoc sdn phim nwéc 1én men
Giéi han cho Ham lugng

phuong  phap

TT Tén chi tiéu phép (TCVN trong sdn thir
_ 13368:2021) pham
Tong s6 vi sinh vdy hiéu TCVN 4884-
1 Khi 100 (CFU/ml)  KPH (<1) 1:2015
Téng s6 bao tir nAm men, TCVN 8275-
2 b mhe 10 (CFU/ml)  KPH (<1) 12010
3 Coliforms 10 (CFU/ml) KPH (<1) TCVN 6848:2007
. A , TCVN 7924-
4 E. coli khong dugc c6  KPH (<1) 2:2008
Staphylococci c¢6 phan
5 tmg  duong —tinh Vil Guge e KPH (<1) ISO 6888-1:2021
Coagulase (S. aureus va
cac loai khac)
6 Cl. perfringens khong dugec c6  KPH (<1) TCVN 4991:2005
7 Cadmi (Cd) 1 (mg/kg) <0,05 AOAC 999.11
8 Chi (Pb) 0,05 (mg/kg) <0,05 AOAC 999.11
9 Thay Ngéan (Hg) 0.05 (mg/kg) <0,05 AOAC971.21
) KET LUAN VA KIEN NGHI
A. KET LUAN

Luan 4n di hoan thanh cac muc tiéu nghién ctru dé ra, tap trung vao vige
danh gia hoat tinh sinh hoc in vitro cua polysaccharide thu nhan tir sinh khoi
hé sgi nam nuodi cay dich the, bao gom hoa‘g tinh prebio}ic, kha nang lghéng oxi
hoa, va dinh huéng tmg dung vao san pham thyc pham. Tur cac két qua dat
duogc, c6 theé rit ra nhitng két luan chinh nhu sau:

- X4c dinh dwgc mot s6 diéu kién tdi wu quan trong cho nudi cy dich thé
nham thu sinh khéi véi hi¢u suit cao va giau polysaccharide.

« Déi voi Cordyceps militaris: Diéu kién t6i uu 1a pH 5,05; péng do glucose
40 g/L va cao nam men 5,07 g/L. Tai dicu kién nay, ndng suat sinh khoi kho
dat 8,9Q + 0,25 g/L va ham lugng PS da}t 5,28+ 0’,16%. .

* Boi voi Trametes versicolor: Piéu kién toi uu 1a pH 5,545; nong do
glucose 20,65 g/L va cao nam men 2,0354 g/L. Tai diéu kién nay, nang suat
sinh khoi kho dat 3,59 £ 0,12 g/L va ham lugng PS dat 8,23 £ 0,27%.
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- Panh gia hiéu qua chiet, dac diém cau tric bé mat va hoat tinh sinh hoc
cuia cac chiéet xuat Polysaccharide

« V& hiéu suit chiét: Dung méi nudc da ching minh cho hiéu suat thu hoi
polysaccharide cao ¢ ca hai chung (81,35 mg/g voi C. militaris va 71,53 mg/g
v6i T, versicolor), viée chiét trinh ty tiép tuc thu dugc cac PS trong kiém va
acid véi cac hoat tinh khang oxi hoa va hoat tinh prebiotic dac trung.

« V& hinh thai bé mat: Diéu kién chiét c6 anh huong 16n dén cau trac bé
mat. Trong khi phan doan chiét nudc va kiém co dang khéi két tu, phan doan
chiét acid (A-PST) va kiém (S-PST) clia ndm 7. versicolor thé hién céu tric
nén chat hodc hat min dac thu.

« Kha ning trung hoa gdc tu do ABTS: Céc phan doan PS déu thé hién kha
nang trung hoa gbc ty do ABTS. PS tir T versicolor cho hoat tinh manh hon
(ICso tr 1070 — 1279 pg/mL) so v6i C. militaris (ICso tir 2446 — 3273 pg/mL).

« Tiém ning Prebiotic: Cac phan doan PS thé hién tiém ning prebiotic rd
rét thong qua chi s6 PI dwong va kha ning khang thuy phan boi alpha-amylase
cao (muc do thuy phan chi tir 2,07 — 15,05%). Nobi bat nhét 1a phan doan W-
PSC (trén chung L. pentosus NHI1, PI = 0,857) va A-PST (trén ching L. casei
01, PI = 0,935).

« Co ché tac dong: Viéc bd sung PS khong chi thuc day sinh trudng cua loi
khudn ma con ting cuong sinh téng hop cac acid béo chudi ngan (SCFAs) va
nang cao hiéu qua tic ché cac vi khuan gay bénh (E. coli, S. aureus).

- Ung dung thyc tién vao sin pham nwéc uong 1én men

D3 phat trién thanh cong cong thirc ché bién nude udng tir nAm Bao ngu
1én men lactic bo sung sinh khdi soi ndm 7. versicolor:

« Cong thirc téi wu: B sung 0,6% sinh khi sgi ndm, thoi gian 1én men 24
gio.

« Chit lugng san pham: San pham dat gi tri cAm quan cao vé mau sic, mui
vi; d(‘Bng thoi s¢ hitu hoat tinh sinh hoc tdt. Cac chi tiéu an toan thuc phém (vi
sinh, kim loai ning) déu nim trong gi6i han cho phép theo QCVN 20-
1:2024/BYT.
B. NHUNG PONG GOP MOI CUA LUAN AN
Cac két qua nghién ctru ciia ludn an di dugc xac dinh c6 nhitng dong gop méi
cho hoc thuat va thyuc tién nhu sau:

* Ve mat hoc thudt:

- Hé thong hoa co so dit lidu vé cong nghé nudi ciy dich thé: di xac 1ap
duoc mot sd diéu kién cong nghé t8i wu cho quy trinh nuoi céy dich thé hai
chang nim Cordyceps militaris va Trametes versicolor nham dinh huéng sinh
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tong hop sinh khéi giau polysaccharide. Day la co s¢ khoa hoc quan trong daé
giai thich anh hudng cua diéu kién moi truong (pH, ngudn C, N) dén su tich
lity sinh khdi va polysaccharide trong té bao nam.

- Lam sang t6 hiéu qua cua phuong phap chiét tuan ty: Ching minh duoc
hi€u qua cua phuong phap chlet tudn ty trong viéc phan tach cac nhom
polysaccharide duya trén dac tinh cAu trac va do tan. Dong gop moi nam ¢ viée
phat hién ra rang phan doan polysaccharide chiét bang acid (A-PS) — vén it
dugc quan tim trong cac nghién ctru trude day — lai thé hién hoat tinh prebiotic
tiém nang (chi s6 PI cao nhat véi mot s probiotic) so voi cac phan doan khac.
Diéu nay mo ra hudng tiép can méi trong viéc khai thac cac polysaccharide
lién két chit trong vach t& bao nim.

- Két qua nghién clru cua luédn an la co so dé tiép tuc tinh sach, tach chiét
va phat hién ra cac polysaccharide méi tir sinh khdi soi ndm véi cac hoat tinh
khéang oxi hoa va prebiotic dac trung.

- Cung cip dy liéu v& tiém ning prebiotic ctia hé soi ndm: Cung cép bing
chung thuc nghiém tin cdy chiing minh hoat tinh prebiotic invitro ctia PS soi
nam: khéang tiéu, c6 kha nang kich thich chon loc céc ching loi khuin
(Lactobacillus, Bifidobacterium...) va tc ché hai khuan (E. coli, S. aureus)
thong qua co ché sinh acid béo chudi ngin (acid acetic, propionic, butyric).

* Vé mit thyc tién:

- Pé xuat giai phap cong nghé chu dong nguon nguyén liéu: Luan an da
ching minh tinh kha thi cta viéc nudi cy dich thé dé thu sinh khi soi nam,
day 1a phuong thirc tiém nang dé tao ra ngudn nguyén li¢u hitu co c6 gia tri
cho thuc pham, dugce pham boi tinh 6n dinh, nang suét cao, thoi gian ngan
va dé thyc hién trong quy mo «cong nghiép, d& kiém soat cac diéu kién nudi
ciy va tu dong hoa. Péy 14 tién dé quan trong dé da dang h6a mé hinh san
xudt nguyén liéu bén canh canh tac truyén thong thu qua thé.

- Da dang hoa ngudn nguyén liéu san xuét prebiotic trén thi truong: hién
nay ngudn prebiotic trén thi truong chu yéu dugc san xuat tir thuc vat (FOS,
inulin), rong b1en (fucoidan, carrageenan), ket qud nghién ctru chi ra rang
sinh khdi soi narn cling 1a ngudn prebiotic tiém ning ma c6 thé chi dong
diéu kién nudi cdy dé thu san phim & quy m6 cong nghiép.

- Phat trién thanh cong dong san pham nuéc udng 1én men probiotic, giau
hoat tinh khang oxi hoa: Xay dung thanh cong quy trinh c6ng ngh¢ san
xudt nuéc udng 1én men tir nAm Bao ngu bd sung sinh khoi soi ndm
Trametes versicolor. San pham dat an toan vi sinh, hod hoc minh ching
cho viéc tng dung thanh céng mé hinh két hop Prebiotic (soi nim) va
Probiotic (vi khuén 1én men) dé tao ra thuc pham bd sung cé gié tri gia ting
cao.
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C. KIEN NGHI VA HUONG NGHIEN CU'U TIEP THEO

- Phén tich c4u truc phan tir bang phuong phap FTIR/NMR, khéi luong
phan tir, thanh phan monosaccharides timg phan doan PS dé tim kiém ra cac
PS méi tan trong cac dung moi khac nhau

- Khao sat va lam sang to6 thém cac hoat tinh sinh hoc cua PS: kha nang
khang tiéu duong, khang viém, khang ung thu, ting cuong mién dich...

- Nghién ctru dénh gia in vivo hoat tinh prebiotic ctia PS sgi nAm nham lam
sang t6 co ché tic dong va khang dinh hiéu qua prebiotic cia sgi nAm dbi véi
hé vi sinh vat duong rudt ciing nhu stic khoe vat chu.

- Panh gia d6 6n dinh ciia san pham va nghién ciru kha niang mé rong quy
mo san xuét.
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1. Chi1 nhiém d&é tai cp co so thanh phd: Nghién ctru nudi trong ndm Van
chi (Trametes versicolor) trén co chit g keo 14 tram va ché bién mot s6 san
pham bao vé strc khoe tir ndm vén chi tai thanh phd Pa Ning — D3 nghiém thu
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prebiotic cua polysaccharide chiét xuat tir soi ndm Cordyceps militaris- D3
nghiém thu ndm 2023

3. Thanh vién chinh dé tai cp thanh phd: Ap dung cong nghé lai bao tir
don dé chon tao chung giéng ndm Poéng tring ha thao (Cordyceps militaris)
cho ning suat va chat luong cao — D nghiém thu nam 2024

4. Chu nhiém dé tai cdp trudong: Danh gia hoat tinh chéng oxy hoa va
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