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GIOI THIEU LUAN AN
1. Pit vin dé
Trong nhitng nam gan day, viéc dung ngudn vi khuan dé san xuat mot s6
carotenoid quan trong da dugc quan tam nghién ciu. Viéc st dung vi
khuan sinh carotenoid 1am nguyén liéu san xuat thyc pham chirc ning c6
nhiéu vu diém nhu dé nuéi cdy & qui md 16n, ting truong nhanh, st dung
co chat gia thanh thap, ngoai ra con c6 nhimg gia tri cong thém nhu cd
thé bd sung thém cac men tro tiéu hoa, 6n dinh trong bao quan. Trong sd
cac vi khuan sinh carotenoid, Bacillus c6 nhiéu wu diém vi chiing c6 kha
nang tao bao tir bén voi nhiét nén dé bao quan va san xuat.
Trén thé gidi va tai Viét Nam chua co nhiéu nghién ctru sy, toan dién vé
Bacillus sinh carotenoid dé cung cdp carotenoid. Muc tiéu luan an
nghién ctru xay dung quy trinh pilot san xuét sinh khéi Bacillus spp. lam
nguyén lidu probiotic cung cap carotenoid, hudng dén ndi dung sau:
1. Phan lap Bacillus sinh carotenoid, khao sat dic diém probiotic.
2. Khao sat kha ning sinh carotenoid tir cac vi khuan phan lap duoc.
3. Khao sat mdi truong thay thé va diéu kién nudi cdy dé xdy dung quy
trinh 1én men.
4. Xay dyng quy trinh 1én men & quy mé pilot dé san xuét sinh khdi
Bacillus lam nguyén liéu probiotic cung cip carotenoid.
5. Xay dung tiéu chudn co sé ciia nguyén liéu.
6. Nghién ctru kha ning timg dung sinh khéi thu duoc.
2. Tinh cAp thiét ctia d@ tai
Céc chét chdng oxi hoa trong tu nhién dugc quan tim va nghién clru rat
nhidu nhu flavonoid, carotenoid, polyphenol,... trong d6, carotenoid
dugc chu y nhiéu vi ¢6 thé lam giam ty 1& mic cac bénh man tinh nhu

ung thu, tim mach, chira cac bénh vé& mit. Cac carotenoid st dung trong



cac ché phérn thuong dugc chiét xuét tir thuc vat hodc téng hop héa hoc,
¢6 nhiéu nhuge diém nhu st dung cac dung méi chiét xuat doc hai anh
hudong dén moi trudng, phu thude vao thoi tiét, carotenoid kém bén kho
bao quan,...

Viéc sir dung bao tr vi khuan Bacillus sinh carotenoid dudi dang
probiotic, cung cdp carotenoid ngay trong dudng tiéu hoa cé nhidu uu
diém nhu thoi gian nudi cdy ngin, khong qua chiét xuit, bao quan
carotenoid don gian, 14 mot hudng tiép can moi vé ngudn va phuong
thirc cung cép carotenoid so v&i cach thirc truyén thong 1a chiét xuat hay
téng hop hoéa hoc tdn tai nhiéu nhuge diém da néu.

3. Nhirng dong gép méi ciia ludn an

Day 1a nghién ctru dau tién st dung bao tir Bacillus 1am ngudn cung cip
carotenoid tai Viét Nam. Nghién ctru ndy mé ra mot hudng tiép can méi
vé ngudn va phuong thirc cung cip carotenoid, v6i nhitng dong gbp mai

cu thé nhu sau:

- Phan lap, dinh danh duoc hai ching vi khuan Bacillus tai Viét Nam 1a
Bacillus marisflavi DD1.1 va Bacillus infantis AT14, dap tng yéu

cau lam nguyén liéu probiotic cung cap carotenoid.

- Xay dung duogc quy trinh 1én men thu sinh khéi bao tir 6n dinh & quy
mb pilot, voi cac théng s phu hop, st dung nguyén liéu gia thanh
thép, san c6 tai Viét Nam, quy trinh c6 tinh kinh té, co thé ung dung
vao thuc té tao nén san phrflm ¢6 gia canh tranh.

- Ching minh dugc kha nang hép thu carotenoid tai niém mac rudt, kha
nang diéu trj tidu chay do khang sinh trén mé hinh dong vt c6 va doi

v6i hai ching vi khuén Bacillus phan lap dugc.



4. B0 cuc luin an

Luan an gém: 139 trang, dit van dé 2 trang, tong quan tai liéu 26 trang,

dbi tugng - vat lidu - thiét bi va phuong phap nghién ciru 21 trang, két

qua nghién ciru 72 trang, ban luan 14 trang, két luan va kién nghi 3 trang.

Luan 4n ¢ 71 bang, 23 hinh, 7 so d0, 118 tai liéu tham khao, gdm 11 tai

lidu tiéng Viét, 107 tai liéu tiéng Anh, 13 phu lyc thé hién cic két qua

thuc nghiém.

1.1
1.2
1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

Chuwong 1. TONG QUAN TAI LIEU
Thuc phém chirc nang: khai niém, ti€u chi.
Probiotic: khai niém, céc tiéu chi vé probiotic.
Thuc pham chirc ning va probiotic ddi véi sirc khoe: tac dung cua
thue phim chuc ning va probiotic déi véi sirc khoe, y hoc.
Carotenoid: ciu truc, phan loai, déc tinh 1y hoéa, tac dung sinh hoc
va vai cua carotenoid trong y hoc, cac phuong phap dinh lugng,
dinh tinh carotenoid.
Céc vi sinh vt sinh carotenoid: trinh bay vé chi sinh carotenoid va
cac loai carotenoid dac trung dugc sinh ra.
Vi khuén Bacillus: dic diém cua vi khun va bao tir Bacillus, cac
ung dung.
Lén men va san xudt sinh khdi: cac vin d& moéi truong 1én men, yéu
t6 anh huong dén sinh tong hop carotenoid & vi sinh vat.
Nghién ctru vi khuan sinh carotenoid thé gidi va tai Viét Nam: tom
tat cac nghién ctru trén thé gidi va trong nudc vé tinh hinh nghién
ctru vi khuan Bacillus sinh carotenoid. Chwa cé nhiéu nghién ciru vé

vi khuan Bacillus sinh carotenoid.



Chuong 2. POI TUQNG, VAT LIEU, THIET BI
VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ctru: vi khuan (VK) phan 1ap tir mau dat va nudc
0 Ba Ria - Viing Tau, Binh Thuan, Nha Trang va ba Nﬁng.
2.2. Vat li¢u
+ Vi sinh vdt va dong vat thir nghiém: ching vi khuén ATCC, hoic tir du
an Colorspore, hodac do PTN Vi sinh Cong ngh¢ Dugc. Chudt nhét tréng
Swiss albio, Vién Pasteur Nha Trang.
+ Héa chat: Sigma, Merck, hodc cac cong ty duge trong nudc.
+ Mo6i truong: TSA, TSB, NA, NB cia An D6. MHA (Piic).
2.3. Thiét bi
May luan nhi¢t Mastercycler Personal (Eppendorf), Bo dién di ngang
Mini-Sub Cell GT (Bio-Rad), May quang phdé UV-Vis GeneQuant 1300
(GE HealthCare), May tan siéu 4m VCX 130PB (Sonics), hé thong
HPLC Smartline 2500 (Knauer), ....
2.4. Phwong phap nghién ciru
2.4.1. Phéan 14p chiing VK, sang lgc, dinh danh
Thu thdp mau ddt va mede: Ving bién Can Gid, Ba Ria - Viing Tau, Pa
Nang, Binh Thuén, Nha Trang.
Phan lap: Truc khuin Gram (+), sinh bao tir, c6 mau s& duoc luu lai dé
nghién ctru sang loc kha nang sinh carotenoid.
Sang loc: hoat tinh chdng oxy héa, phé UV-Vis dich chiét sinh khoi.
Dinh danh: Dua trén giai trinh tu gen 16S rADN.
2.4.2. Khio sat diic diém probiotic
Kha néng sinh enzym ngoai bdo ctia ching vi khudn: kha ning sinh

protease (caseinase, gelatinase), amylase, lipase.



Thir kha nang doi khang véi VK gdy bénh (ching ATCC): S. aureus, E.

coli, S. faecalis, P. aeruginosa, Sal. paratyphi A, K. pneumoniae.

Kha nang chiu acid dich vi va muéi mdt: Kha nang séng sot VK sau 30,

60, 90 phut 6 pH 2, 3; sau 1, 3 gido & mudi mat 0,15%, 0,3%.

Thur nghiém nhay cam khang sinh: PP pha loang khang sinh trong thach

theo M7 - A9 va M45 — A (CLSI). Str dung 15 khang sinh dai dién cho

cac nhom penicilin, cephem, glycopeptid, aminoglycosid, macrolid,

tetracyclin, quinolon, phenicol, ansamycin.

2.4.3. Khio sat diéu kién nudi cdy va duwong cong ting truéng

Piéu kién phdt trién ciia vi khudn: tir 20 - 45°C, tr pH 6 - 11.

Puong cong ting trucng trén TSB: do OD mdi gid, dém song dé kiém

ching. Xac dinh thoi gian thé hé.

2.4.4. Khao sat dic diém sinh carotenoid

Xac dinh ham lwong carotenoid bang HPLC (Knauer - Duc):

acetonitril:methanol:dicloromethan (7:2:1, tt/tt), RP18 (250 mm, 4,6

mm, 5 um); UV-Vis, Asonm; 1 ml/ phut; t° phong; 20ul. X4c dinh ham

lwong carotenoid qua duong chudn canthaxanthin.

Khdo sat s tao carotenoid theo thoi gian: Pudng cong ting trudng: moi

gio, do OD trén cung 1 erlen. Ham luong carotenoid: dinh luong bang

HPLC (v&i thong s6 nhu trén), mdi 6 gid (thir nghiém so bo) hodc 2 gid.

2.4.5. Nghién ctru quy trinh nudi ciy

Khdo sat MT thay thé cho TSB: Khoai tay, bap, gao, dau nanh, déi chimg

v6i TSB, chon MT c6 sinh khdi va carotenoid > MT TSB.

Khao sat kha nang tao bao tu trén cac MT theo thoi gian

« So sanh sy tao bao tir gitta MTTT b6 sung K*, Mg®*, Mn*, Ca**, Fe”*
v6i DSM, TSM, 2SG (ca hai dang 1ong va ran).



« Khio sat anh huéng cua 5 khoang dén kha ning tao bao tir va
carotenoid: phuong phap bé mit dap ing — RSM.

Khdo sdt cdc thong sé 1én men trong MT Iong: Ty 18 truyén chung, toc

d6 khudy, pO,.

2.4.6. XAy dung tiéu chuin bt sinh khoi bao tir

Duya trén chuyén luan ché pham Biosubtyl trong DDVN IV.

2.4.7. Thir nghiém dc tinh, sinh kha dung trén chuft

Péc tinh cap: 14 ngay. Pdi tuong: DD1.1; AT14. Pdi ching: NaCl

0,85%, HU58 (B.subtilis). Liéu: 10, 108, 5x10° bao ti/g TTC.

Xac dinh LDsq. Giai phﬁu dai thé: tim bat thuong trong ndi tang.

Péc tinh ban truong dién: 60 ngay. i tugng: DD1.1; AT14. Bdi

chung: NaCl 0,85%, HU58 (B.subtilis). Liéu: 107 bao ti/g TTC.

- Theo ddi: biéu hién bat thuong.

- Xét nghiém: bat thuong sinh hoa/ huyét hoc.

- Vi phau: bét thuong mé hoc noi tang.

Sinh kha dung trén chudt: 60 ngay. D6i twong: DD1.1; AT14. Pbi

ching: NaCl 0,85%, HU58 (B.subtilis), dau gic (B-caroten). Liéu: 10°

bao tu/g TTC.

Dbanh gia tich lily carotenoid trong gan.

2.4.8. Ung dung nguyén liéu sinh khéi

2.4.8.1. Piéu tri tiéu chdy do khang sinh

Gay tiéu chay chudt bang streptomycin va lincomycin, duy tri bang %

lidu, 1 lan/ngay. Thir nghiém: AT14, DD1.1, BS02 (1 VK hay 2 VK, 2

lan/ngay). Quan sat phan chudt hang ngay dén hét tiéu chay.

2.4.8.2. B6 sung vi khudn vao sita chua: Mau thir: DD1.1, AT14 (10° —

5x10° bao tir/ml). Mau ching: khong c6 bao tir VK.



Panh gia cam quan sita chua bd sung VK sinh carotenoid: mui, huong
vi, két cau (diém 9 = rat thich -> 1 = rat khong thich).

Khao sat do on dinh ctia bao tir trong sita chua: tir ngay 1 - 45.

2.4.8.3. Khao sat d on dinh bao tir DDI1.1, AT14 cém, hon dich

Cém, hdn dich bao quan & 25 - 30 °C. Sau 3, 6, 9 va 12 thang: trdi mau
theo ddi do 6n dinh cta bao tir VK.

Chuwong 3. KET QUA NGHIEN CUU
3.1. Phén lap, sang loc va dinh danh vi khuin
Phan 13p thu dugc 72 chung vi khudn. Khu tra lai 38 ching tryc khuén
Gram duong, ¢6 bao tir dé nghién ctru tiép.
Kha ning bét giit DPPH: hau hét cc ching déu co kha ning sinh chat
chéng oxy hoa, 17 ching c6 kha ning bit giir trén 50% va 4 chung c6
kha ning bit giit > 80% sau 60 phat (AT14, CG05.0, DD1.1, NM4).
Phd UV — Vis: trir hai ching CG10.4, CG14.3, tit ca cac chung déu c6
dinh hép thu trong viing 400 — 550 nm (viing hap thu cta carotenoid).
Dinh danh bang giai trinh tw 16S — rADN, 38 chung phén 1ap thudc cac
loai: B. infantis, B. firmus, B. aquimaris, B. ferrariarum, B.
amyloliquefaciens, B. catenulatus, B. cibi, B. vietnamensis, B.
boroniphilus, B. baekryungensis, B. marisflavi, B. alcalophilus, B.
licheniformis B. selenatarsenatis, B. mangrovensis va B. indicus.
3.2. Khio sat cac dic diém probiotic
Kha néng sinh enzym ngogi bao va doi khang VK gdy bénh: Tét ca
khong sinh lipase, 16 ching sinh protease va amylase. 38 ching VK thu
nghiém khong d6i khang voi VK giy bénh.



Kha nang chiu acid: O pH 2, AT14, AT22, CG17.0, DD1.1 va HC28 c6
kha ning séng sot cao nhét khoang 40 - 50%.

Kha nang chiu muoéi mat: O néng do6 0,3%, AT14, AT22, CG17.0,
DDI1.1 va HC28 song s6t 40 - 50%. Cac chiing con lai c¢6 kha ning thich
nghi, phat trién giam.

Nhay cam khdng sinh: 25 ching nhay cam véi tit ca 15 khang sinh,
trong d6 ¢6 5 chung tiém nang & trén, vi vay chon AT14, AT22, CG17.0,
DDI.1 va HC28 1a nhimng chiing s& nghién ciru tiép tuc.

3.3. Khio sat diéu kién nudi cdy va dwong cong ting truéng

Diéu kién phat trién: nhiét d6 37 °C, pH 7-9.

Puong cong ting truong: thoi gian 6n dinh dai tir 20 -36 gio.

Bang 3.1. Thoi gian thé hé va cac dic tinh phat trién caa 5 chung

Chung Toc d6 phat trien Thoi gian thé hé R? Pha 6n dinh*

(l0g10/gi0) (gi0) (gi0)

AT14 0,346 0,870 0,956 13-34
AT22 0,291 1,033 0,981 10-44
DD1.1 0,329 0,914 0,968 13-48
CG17.0 0,264 1,140 0,964 10-30
HC28 0,251 1,199 0,969 08-22
0,023 13,088 0,979 30-45

* Thoi gian tinh tir Ty
3.4. Khio sat dic diém sinh carotenoid

3.4.1. Phan tich carotenoid bang HPLC

Céc carotenoid tir vi khuan thugc nhém xanthophyl.
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Hinh 3.1. Séc ky d6 HPLC dich chiét carotenoid tir ching Bacillus

3.4.2. Khao sat su tao carotenoid theo thoi gian

Carotenoid & cac chung khao sat dat cuc dai vao dau pha 6n dinh

(DD1.1, AT14, HU36), hodc giita pha 6n dinh (AT22, CG17.0,

HC28).
Béng 3.2. Thoi gian carotenoid dat cao nhét ciia 6 chung khao sat
Chiing Ham lwgng carotenoid Thoi gian
(ng/g SKK) (gi0) *
AT14 745 22-24
AT22 572 24 - 26
DD1.1 225 16-18
CG17.0 257 24 - 26
HC28 543 28-30
HU36 320 44 — 46

* Thoi gian dat carotenoid cao nhit, SKK — sinh khdi khé.
3.5. Khio sat mdi truong thay thé

Khong tim dugc MTTT thich hop cho cac chung CG17.0, HC28 vi MT
thay thé (MTTT) tao sinh khdi hodc carotenoid khong cao, va AT22 vi

hiéu suét tao bao tir thap, hiéu qua khéng cao.
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3.5.1. Khao sat méi truwomg thay thé thu té bao sinh dudng

Chon duge MTTT cho TSB, cu thé:

 Dau 5% (D5) dung cho DD1.1: s6 lugng té bao va lwong carotenoid
cao hon 5,4 va 3,7 1an so v6i TSB.

* Dau — khoai 15% (PK15) dung cho AT14: s6 lugng té bao va lugng
carotenoid cao hon TSB tuong tmg 14 5,7 va 2,15 lan.

3.5.2. Mdi trong thay thé thu sinh khdi bao tir

Tir két qua MTTT, bé sung khoang, khao sat MT 1éng va MT rén:

* AT14: MT long BK15% + khoang (PK15K), luong bao tir cao hon
4,5 lan so v6i DSM va 2SG. Trong d6 MT ran DK15% + khoang
(PK15KA) cho bao tir cao hon 4,4 1an so v6i PK15K.

« DDI.1: MT long Pau 5% + khoang (P5K), thu bao tir gip 16,8 lan
2SG va 30,2 1an DSM. Trong d6 MTTT rin (P5KA) cao gip 5 lan
bsK.

Tbi wu hoa, thu duge két qua thanh phan 5 khoang K, Mg®*, Mn**, Ca”,

Fe?* can b sung dé tdi uu lwong bao tir va carotenoid AT14, DD1.1.

3.6. Khio sat thong s6 1én men thu bao tir mdi truwong long

Béng 3.3. Thong s6 1én men thu bao tir ciia trong méi truong long

Chiing Ty 1¢ truyén Téc dd khudy  pO, (%)
chiing (%) (vong/phut)
AT14 5 350 50

DD1.1 5 250 50
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3.7. Quy trinh lén men thu bao tir

7 L Méi truong BK15 3
bo sung agar 105 g :
72,94 ml KCI 10% !
10,42 ml MgSO, 12% L
10,5 ml Ca(NOz), 1M | [Chudn:
6,86 ml MnCl, 10 mM | PEMT.

5,94 ml FeSO, 1 mM

Tang sinh cap 1, 10 ml TSB
37°C, 200 vong/phit, 12 gid

Pod hop nhua, 70
ml/hép

Tang sinh cap 2, 350 ml TSB
37°C, 200 vong/phut, 12 giv

Lén men & 37°C,

Thém 5 ml NaCl 0,85%
vao moi hop, dl‘mg que
trai thu sinh khoi

'
trong 48 gid ;
:
'

7L Moi truong D5

bd sung 105 g agar

76,86 ml KCI 10%,
10,22 ml MgSO, 12%, N
10,36 ml Ca(NOg), 1M,| Chuan
8,26 ml MnCl, 10 mM, | PEMT
4,55 ml FeSO, 1 mM

Tang sinh cdp 1, 10 ml TSB
37°C, 200 vong/phut, 12 gir

ml/hop

Tang sinh cap 2, 350 ml TSB
37°C, 200 vong/phut, 12 gid

“ay chung, 3 ml/hép

Lén men & 37°C, trong
48 gio Lén

Thém 5 ml NaCl 0,85%
vao mdi hop, dung que
trai thu sinh khoi

Sinh khéi uét
giau bao tur

i Pd hop nhua, 70 i

So dd 3.2. Quy trinh nudi cdy thu bao tir DD1.1 trén mdi trudng rin
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8 L Moi truong DK15
bo sung

77,52 ml KCI 10% [ ChingAT14 |
12 ml MgSO4 12% N l .
5,76 ml Ca(NO3), 1M | Chuan Nhin

| Phan lap trén TSA, | gibng

8,56 ml FeSO, 1 mM 37°C, 24 gio

Tang sinh cap 1, 10 ml TSB

‘| amiMnCl, 10mM | (BiMT!

| Tiét trung 121°C, |

50 phut 37°C, 200 vong/phut, 12 gid
i [ Len men & 37°C, pO, : Tang sinh cap 2, 400 ml TSB
: 509, pH 8, 350 ‘_'_‘_; T |_37°C, 200 vong/phit, 12 gios
1 vong/phut Lén | B e e PR EEEEE LR L
1 men | [TTITTTTTTmmmmmmmmemm e
; - - = H Sinh khéi ot Xir 1y
: | Ly tam th3l.]251r.1¥1 khoi sau lén
! sau 32 gio i

Tinh ché bao tir
va dong kho
Nguyén liéu
AT14

8 L Moi truong D5
bo sung

57,76 ml KCI 10% [ ChungDDI.1
10,64 ml MgSO,4 12% l
9,52 ml Ca(NQO3); 1M | [Chuén Nhén

Phan lap trén TSA, gibng
37°C, 24 gid

4,4 ml FeSO4, 1 mM

Tang sinh cép 1, 10 ml TSB

Tiét tring 121°C,
37°C, 200 vong/phut, 12 gid

50 phut

! [8,72mIMnCl, 10mM | |bi MT |

Lén men & 37°C, pO; Tang sinh cép 2, 400 ml TSB

50%, pH 8, 250 -

37°C, 200 vong/phut, 12 gid

vong/phit Lén | |  e-seeeeeoeememomemeoooee
: 1! men | 1mmmmm e meee ronmemeeenseeseeeoee

i [ Ly tam thu sinh khéi : p Sinh khoi uot X"l{y

: sau 36 gio ' giau bao tir sau lén
e l men

va dong kho

l

Nguyén liéu
DD1.1

Tinh ché bao tir :

So d6 3.4. Quy trinh nuéi cdy thu bao tir DD1.1 trén méi trudong long
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3.7.3. Ung dung quy trinh 1&n men thu bao tir AT14 va DD1.1

Két qua tmg dung thu sinh khéi bao tir tai bang 3.4, 3.5.

Bang 3.4. Ung dung quy trinh 1én men thu bao tir AT14, DD1.1 trén moi
truong ran (7 L)

Chiing Mé BT sau lén
1én men

Lwogng Carotenoid

BT sau tinh ch¢ BT sau dong kho sinh khai (pg/lOgBT)

x 1012CFU (%) x 102 CFU (%)

men x 102 CFU (9)
1 21,32 17,65 (82,8) 16,11 (75,6) 55,95 11
AT14 2 22,11 16,87 (76,3) 16,49 (74,6) 54,40 1,2
(PKI5KA) 3 21,17 17,01 (80,3) 16,74 (79,1) 54,68 11
TB 2153 17,18 (79,8) 16,45 (76,4) 55,02 1,13
1 96,03 84,07 (87,5) 80,81 (84,2) 187,04 0,31
DD11 2 94,23 85,61 (90,9) 81,05(86,0) 190,08 0,31
(P5KA) 3 95,32 82,95 (87,0) 80,71 (84,7) 184,83 0,32
TB 9519 84,21 (88,5) 80,85 (84,9) 187,31 0,31

Bang 3.5. Ung dung quy trinh 1én men thu bao tir AT14, DD1.1 trong

moi truong long (8 L)

Chiing Mé BT sau lén
lén men

Lwong Carotenoid

BT sau tinh ché BT sau dong kho sinh khai (pg/lOgBT)

x 10%2CFU (%) x 102 CFU (%)

men x 102 CFU (9)
1 39,14 31,36 (80,1) 30,29 (77,4) 86,86 1,51
ATI4 2 39,32 30,72 (78,1) 30,08 (76.5) 85,51 153
(PKISK) 3 38,82 30,26 (77.9) 29.18 (75.2) 84,55 1,51
TB 39,09 30,78 (78.7) 29.85 (76.4) 85,64 1,52
1 72,53 64,83 (89,4) 61,65 (85,0) 160,38 0,42
DD1.1 2 71,45 65,15 (91,2) 62,08 (86,9) 161,07 0,43
(b5K) 3 73,01 64,56 (88,4) 60,38 (82,7) 159,80 0,41
TB 72,33 64,85 (89,7) 61,37 (84,8) 160,43 0,42

Céac mé 1én men AT14 va DD1.1 trén mdi trudng long hodc ran theo quy
trinh dé xudt c6 s lugng bao tir thu duoc 6n dinh.
Tinh gi4 thanh ctia moi truong thay thé va nguyén liéu so sanh véi moi
truong thuong mai tao bao tir DSM:

Bang 3.6. Gia thanh cuia MTTT rén so v&i thach DSM

Tén méi trudn D5KA (cho DKI15KA Thach
en mol truong DD1.1) (cho AT14) | DsSM
Gia thanh 1 lit MT (VND) 7.300 9.800 21.000
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Béng 3.7. Gia thanh cia MTTT long so véi mdi truong DSM

A A b5K (cho DPK15K (cho DSM
Tén moi truong DDL.1) AT14)
Gia thanh 1 lit MT (VND) 2.300 4.000 15.000

Tinh gia nguyén liéu bao tir thu dugc tir quy trinh san xuat: Gia cia
nguyén liéu bao tir AT14 tir 80 — 130 dong /liéu, DDI.1 tir 26 — 39 ddng
/liéu (10° bao tir/lidu).

3.8. Xay dung tiéu chuin nguyén li¢u sinh khéi

Dua trén tiéu chuin ché pham Biosubtyl trong DDVN IV gdm cic tiéu
chi:

* Dinh nghia.

= San xuit.

* Yéu cau k§ thuat:

+ Thanh phan nguyén liéu

+ Tiéu chuin nguyén li¢u: hinh thuc, dinh tinh vi sinh vat, mét khdi
lugng do 1am kho, cong hiéu, gidi han nhiém khuén, tinh an toan.

Céc tiéu chi déu c6 phuong phap thir kém theo. Két qua kiém nghiém tai
Trung tdim Kiém nghiém Dugc pham Thyc pham My phim TP.HCM
déu dat céc chi tiéu.

3.9. Thir nghiém doc tinh

LDs, dudng udng DDI1.1 va AT14 >10" bao tir /chudt, tirc >5x10" bao
tir/kg. Sau 60 ngay thir nghiém, khong c6 chudt chét, can nang khong co
su khac biét, chi s6 huyét hoc, sinh hoa binh thuong. Khong cé su thay
ddi vé mé hoc & than, 14 1ach, rudt non va gan.

3.10. Hap thu, tich liiy carotenoid tir AT14 va DD1.1 & gan chudt
Chudt ubng bao tir AT14, DD1.1 lugng carotenoid tich liy trong gan
tuong dwong vé6i viée st dung dau gic va cao gip 16 1an 16 NaCl 0,85%
hodc 16 str dung bao tir VK khong sinh carotenoid nhu HUSS8. Tur @6 cho
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thiy ching DDI1.1, AT14 c6 kha ning sinh carotenoid va cung cdp cho
co thé vat chi qua niém mac rudt.

3.11. Kha ning trj tiéu chay do khang sinh cia AT14, DD1.1

Liéu t6i thiéu phong ngira va diéu tri tiéu chay cua B. infantis AT14 va
B.marisflavi DD1.1 1a 10° bao tir/10g TTC (#10° bao tu/1 kg thé trong, 2
lan/ngdy) & mau thir chi chira mot vi khuan va mau thtr phdi hop véi B.
subtilis BS02. Tuong tu voi lidu clia cac san pham probiotic chia
Bacillus cia WHO.

3.12. Kha néing tng dung

3.12.1. B6 sung bao tir vio sita chua

Khi bé sung tir 5x107 - 10% bao tir /ml (twong tng véi 5x10° - 10 bao tir
trén 1 hil stra chua 100 ml), sira chua c6 mau sdc khac biét so voi miu
dbi chirng va mirc d6 wa thich >50%.

Bao tir VK 6n dinh trong qua trinh bao quén sita chua (1 - 45 ngay).
3.12.2. P 6n dinh ctia ¢dm va hdn dich bd sung bao tir vi khuén

Sau 12 thang theo doi do on dinh cua cém va hdn dich bd sung bao tir
AT14 va DD1.1 & nhiét d6 phong (25 - 30°C), d6 4m 70 — 75%, sb luong
bao tir vi khuén khong thay ddi nhiéu. Vi vay, co thé st dung AT14 hoic

DD1.1 trong bao ché cdm hodc hdn dich.

Chwong 4. BAN LUAN
4.1. Vi khuén sinh carotenoid
Nghién ctru ndy da tién hanh thu thap mau rong hon tai ving bién mot sb
tinh Viét Nam, bao gém ca viéc léy mau lap lai tai nhitng dia diém da
cho két qua kha quan ciia nghién ctru trudc, két qua da phan lap dugc 72

chung, trong d6 c6 38 chung c6 tiém ning. Vi 38 ching phan lap duoc,
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kém theo dit liéu nghién ctru vé cac dic tinh probiotic ¢6 thé 1am tién dé
cho cac nghién ctru sdu hon trong viéc theo dudi muc tidu nghién ctru sir
dung Bacillus ing dung trong thuc pham chirc ning hoic thudc.

Két qua quét phd UV-Vis cta cac dich chiét nay cho thdy da s6 cic mau
c¢6 dinh hap thu trong ving 450 - 500nm (ving hap thu ciia carotenoid).
Bén canh d6, két qua phan tich HPLC voi dau do UV-Vis trong dé tai
nay, cling nhu boi nhom nghién ctru ciia Dy 4n Colorspores ctua Pai hoc
Hoang gia Holloway Anh Qudc c6 thé két luan cac ching phan lap duoc
c6 kha nang sinh carotenoid.

Duya trén dic tinh quan trong cta carotenoid 1a kha ning chdng oxy hoa,
d6i chiéu v6i cac chat chong oxy hoa da biét nhu BHT, vitamin C, -
caroten, lutein, lycopene, zeaxanthin, nhan thiy kha ning chéng oxy hoa
cta dich chiét tir cac ching vi khudn tuong dwong véi cac chét chong
oxy hoa truyén thong ma ching ta dang dung nhu vitamin C, B-caroten,
lutein,... diéu ndy mé ra nhiéu trién vong cho cac nghién ctru sip toi vé
kha ning tmg dung cac chat chng oxy hoa tir vi khuan.

Dinh danh bang giai trinh ty 16S rADN, 38 chung phan 1ap déu thudc
chi Bacillus, ngoai mot sb loai da dwoc ghi nhan boi cac tic gia khac vé
kha nang sinh carotenoid, riéng cac ching thudc cac loai: B. infantis, B.
ferrariarum, B. catenulatus, B. vietnamensis, B. boroniphilus, B.
baekryungensis, B. alcalophilus, B. selenatarsenatis va B. mangrovensis
chua thdy c6 tai liéu nao ghi nhan vé kha ning sinh carotenoid ngoai
nghién ciru nay. Diéu nay cho thdy cac vi khuan thudc chi Bacillus co
nhing loai c¢6 kha nang sinh carotenoid chua duoc biét dén.

Hau hét cac ching c6 kha ning sinh enzym protease (caseinase hodc

gelatinase) va enzym amylase, nhu vay cac chung vi khuan nay ngoai
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kha ning cung cap carotenoid con c6 thé tiét cac enzym hd trg cho hé

tiéu hoa. Cac chung khao sat co kha ning séng sot cao ¢ diéu kién pH va

mubi mat cia hé tiéu hoa, day la mot trong nhiing déac tinh quan trong

d6i vai viée st dung 1am probiotic vi dam bao kha ning sdng sot cua vi

khuéan dé co thé dén rudt non va phat huy tac dung mong muén.

Céc carotenoid sinh ra tir VK phén lap dugc déu thudc nhém xanthophyl.

So sanh v6i chat chuin nhan thay:

+ DD1.1: 2 loai carotenoid, thoi gian luu 5,1 va 10,1 phat (tng véi
canthaxanthin).

* AT14: 2 loai carotenoid, dinh chinh 8,1 phut, dinh phu 3,9 phut
(twong ty astaxanthin).

* HC28 c6 dinh chinh 1a 5,1 phut, 2 dinh khac & 8,1 va 9,9 phut.

* CG17.0 va AT22 c6 dinh chinh la 3,9 phut tuong ty astaxanthin. Hai
chung nay con c6 carotenoid khac 1a 8,1 va 3,0 phut.

Viéc tich lily carotenoid co thé theo mét trong hai hudng:

Huéng 1 (tich Ly ciing véi sinh khoi té bao - DD1.1, AT14, HU36):
carotenoid dugc tich lily cung véi sinh khdi té bao va dat cuc dai véi
sinh khdi téi vu, twong ty nghién Veiga-Crespo va cong su.

« Huéng 2 (tich lily lién quan enzym tong hop carotenoid - AT22,
CG17.0, HC28): can dat dugc ham lugng enzym can thiét cho viéc
sinh tong hop, carotenoid gan nhu khong ting & pha liiy thira, ting
dan ¢ pha 6n dinh va dat cuc dai vao giita hodc cudi pha 6n dinh.
Tuong ty nghién ctru Kim va cong su.

4.2. Mbi trueomg thay thé

Nham huéng dén muyc tiéu san xuit, can phai im duoc ngudn nguyén

lidu gia thanh thip, sdn c6 tai Viét Nam dé thay thé méi truong thuong
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mai c¢6 gia thanh cao, dam béo tinh kha thi cia quy trinh 1én men khi dua
vao tung dung trong thuc té.

Nghién ctru nay di tim ra dugc mdi truong thay thé & dang ran va long,
cung v6i thanh phan t6i wu ciia khoang chat dé tao bao tir ching AT14
va DD1.1 v6i ning suit cao va gia thanh ré hon gip nhiéu l1an so v6i moi
truong thuong mai. Cu thé ddi véi ching AT14: MT long PK15% +
khoang (PK15K) cho lugng bao tir cao hon 4,5 1an so véi DSM va 2SG.
Trong d6 MT ran PK15% + khoang (PK15KA) cho bao tir cao hon 4.4
lan so v6i PK15K. Chung DD1.1: MT long Pau 5% + khoang (P5K),
thu bao tr gip 16,8 lan 2SG va 30,2 lan DSM. Trong d6 MTTT rén
(D5KA) cao gip 5 lan B5K.

4.3. Lén men thu bao tir va tiéu chuin nguyén li¢u sinh khoi

Tur nhimg két qua nghién ciru thu duoc, dé xuit bon quy trinh pilot 1én
men thu sinh khdi bao tir di v6i hai ching vi khuan Bacillus sinh
carotenoid AT14 va DD1.1 phan lap dugc (hai quy trinh 1€n men trén
mdi truong rin va hai quy trinh trong méi truong 16ng) véi qui mo 16n
hon 10.000 lidu (10° bao tir/lidu).

Ap dung san xuit & quy mé pilot, nhan thiy quy trinh cho lugng bao tir
6n dinh, gia thanh thdp hon nhiéu so v6i mdi truong thuong mai tir 2-3
lan (1én men trén moi trudng 16ng) va tir 3,8-6,5 1an (moi truong ran).
Nguyén lidu bao tir thu dugc co chi phi san xut giao dong tir 80 — 130
VND /liéu 10° bao tir AT14 (lugng carotenoid trung binh 1,13 — 1,52
png/liéu) va 26 — 39 VNP /liéu 10° bao tir DD1.1 (lwong carotenoid trung
binh 0,31 — 0,42 pg/liéu), ching té quy trinh dap Gmg vé mat k¥ thuat va
hiéu qua kinh té c6 thé ing dung dé san xuat, cung cap nguyén liéu bao

tor AT14 va DD1.1 cho nganh dugc va thuc phdm chirc ning.



19

Quy trinh 1én men rin hodc trong ndi 1én men déu c6 ¥ nghia ing dung
thiét thyc. Cu thé, quy trinh 1én men trén méi truong ran c6 nhugc diém
1a tuong ddi thu cong, gidi han quy md san xuat, tuy nhién c6 thé ap
dung ngay dé san xuat ma khong doi hoi phai dau tu thém co sd vat chat,
trang thiét bi, vi vay don vi ing dung c6 thé dé dang trién khai trong giai
doan dau tham do thi truong, hodc khi nhu ciu thi trudng con nho.
Nguoc lai, quy trinh 1én men trong ndi 1én men doi hoi phai dau tu co so
vat chét va trang thiét bi kha ton kém nhu ndi 1én men, nhung vu diém la
c6 thé tu dong hoa, san xuat dugc nhitng mé 16n hon so véi quy trinh 1én
men trén moi trudong rin, vi vay quy trinh nay pht hop khi thi truong san
pham kha quan, can san xuét 16 1on dé cung cap cho nhu cau cua ngudi
su dung.

4.4. Pgc tinh cua hai ching AT14 va DD1.1

Liéu cao nhit 10" bao t/con chudt van khong gy chét chudt sau 72 gio
va 14 ngay thtr nghiém, c6 thé két luan lidu LDs, dudng udng cua DDI.1
va AT14 >10" bao tir /con chudt, tirc >5x10" bao tir /kg thé trong.

Dbi voi probiotic trén thi truong, liéu VK cao nhit cho ngudi trudng
thanh st dung 1a 10" CFU/kg thé trong / ngdy, nhu vy liéu khéo sat cia
dé tai 1a > 5 x 10" bao tir /kg thé trong/ngay dd cao gip 50 lin so véi
lidu cao nhét thyc té st dung.

Thir nghiém doc tinh ban trudng dién ctia DD1.1, AT14 trong 60 ngay
thir nghiém nhéan thay khong co su khac biét giita 16 thir nghiém, 16
ching va 16 d6i chimg. Ngoai ra, & cac nghién ctru trude, DD1.1, AT14
da duoc chiing minh khéng mang gen gay doc.

Tir d6, c6 thé két luan hai chung DD1.1, AT14 an toan va c6 kha ning

lam probiotic.
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4.5. Hap thu, tich liiy carotenoid tir AT14 va DD1.1 ¢ gan chugt

Chudt ubng bao tir AT14 va DD1.1 lugng carotenoid tich lity trong gan

tuong duong véi viée sir dung dau gic va cao gap 16 lan so vai 16 NaCl

0,85% hoac 16 stir dung bao tur VK khong sinh carotenoid nhu B. subtilis

HUS58.

Nhu vay, c6 thé néi nghién sir dung bao tir Bacillus 1am ngudn cung cap

carotenoid c6 nhiéu wu diém:

« Cung cap carotenoid ngay trong duong tiéu hoa va co thé vat chi co
thé hép thu truc tiép qua niém mac rudt;

« Khong can chiét xuét truée nén khong st dung cac loai dung méi doc
hai anh hudng dén moi truong, déng thoi han ché nhuge diém cua
carotenoid la kém bén v&i nhiét do va tic nhan oxi hoa, giup viéc bao
quan don gian hon.

Pay 1a mot huéng tiép can mdi vé ngudn va phuong thirc cung cép

carotenoid.

4.6. Kha niing diéu tri tiéu chay lién quan dén khang sinh

Két qua nay cho thiy tiém ning ung dung lam probiotic va thuc pham

chic nang cuia AT14, DDI1.1 ndi riéng va cac vi khuan Bacillus sinh

carotenoid noi chung 1a rat 16n, khong chi giéi han trong pham vi lam
ngudn cung cap carotenoid. Pong thoi qua két qua nay, c6 thé rat ra mot
s6 nhan xét nhu sau:

- Khoéng nhét thiét chi sir dung cac vi khuan c6 tinh dbi khang véi vi
khuan gdy bénh trong phong va diéu tri tiéu chay, nhan dinh nay
khong nhiam muc dich bac bod cac két qua nghién ctiru di cong bd

trude day, nhung 1a mét dir lidu bd sung nham gitp cho cic nghién
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ctru tiép theo trong dinh hudng sang loc, lwa chon chung, tranh bo sot
cac chung tiém ning.

- Gian tiép chiing to bao tir hai ching AT14 va DD1.1 d3 nidy mam tro
lai thanh dang sinh dudng sau khi vao duong tiéu héa, 1y luan nay bd
sung va tiép tuc khang dinh ddi voi két qua hdp thu va tich Iy
carotenoid trong gan chudt trong dé tai nay, d6 1a: sau khi duoc udng
vao, bao tir vi khuan di nay mam va cung cdp carotenoid ngay tai
niém mac rudt.

- ATI14 va DDI.1 mic du khong c6 loi diém dé khang véi khang sinh,
nhung khi ding chung véi khang sinh lidu duy tri thi ¢6 tac dung,
diéu nay 1a mot két qua rat dang quan tdm vi chung ta s& khong phai
lo ngai nguy co chuyén gen dé& khang khang sinh, nhung chung
nghién ctru van dam bao dugc vu diém do6 1a kha nang dung chung
v6i khang sinh trong diéu tri tiéu chay.

4.7. Kha nang wng dung bao tir AT14 va DD1.1 sinh carotenoid trén

mot s6 dang ché phim

Trén cac dang ché pham thir nghiém nhu sita chua, thude cdm, hdn dich,

bao tir AT14 va DDI1.1 cho cac két qua kha quan. D6 6n dinh cta bao tir

14 45 ngay dbi véi sita chua, 12 thang d6i v6i thube cdm va hdn dich

Diéu nay cho thdy tiém ning tmg dung cua bao tir AT14 va DDI.1 trén

cac dang ché pham 1a rit 16n, c6 thé st dung bao tir vi khuan AT14 va

DD1.1 1am probiotic dé cung cap carotenoid.

KET LUAN
Muc tiéu ciia dé tai 1a nghién ctru, phan 1ap mét s6 vi khuan Bacillus sinh

carotenoid, tir d6 xdy dung quy trinh pilot san xudt sinh khdi 1am nguyén
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lidu probiotic cung cap carotenoid. Sau thoi gian thuc hién, cac két qua

nghién ctu trong ludn an da dap Gng cac myc tiéu dat ra, da hoan thanh

cac ndi dung nghién ctu:

1. Phan lap vi khuén Bacillus sinh carotenoid va khao sat dic diém
probiotic

D3 phan lap, dinh danh 38 ching Bacillus, ngoai trir kha ning d6i khang

v6i vi khuan gay bénh, 38 ching déu ¢ nhiing dic diém probiotic va co

kha ning sinh carotenoid. Tir d6 chon dwoc hai ching c6 tiém ning l1a

Bacillus infantis AT14, Bacillus marisflavi DD1.1 dé nghién ctru san

xudt va ing dung.

2. Pic diém sinh carotenoid tir cac chiing phéan lap dwoc

Céac chung tiém niang déu co6 kha ning sinh carotenoid thudc nhém

xanthophyl. Ham luong carotenoid tich liy dat cuc dai vao cudi pha lity

thira hodc trong pha 6n dinh trén duong cong ting trudng. Do do, c6 thé

thu nhén carotenoid cao nhét cung voéi thoi diém sinh khdi té bao dat cuc

dai.

3. MBoi trrong nudi ciy thay thé va diéu kién nudi ciy

Xéc dinh duoc cac diéu kién tang truong cua cac chung va tim dugc moi

truong gia thanh thp nhu ddu va khoai tiy dé thay thé cac méi truong

thuong mai dét tién. M6i trudng nghién ctru c6 gia thanh ré hon va kha

ning tao bao tir cao hon nhiéu 1an so véi mdi trudng thuong mai.

4. Quy trinh 1én men & quy md pilot dé san xuit sinh khdi bao tir

Pia xady dung dugc cac quy trinh 1én men 6n dinh, c6 ning suét cao va

gi4 thanh thip trén moi truong ran va long dé san xuat sinh khéi bao tir

cuia cac vi khuan B. marisflavi DD1.1 va B. infantis AT14.
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- Lén men trén méi truong ran véi qui mdé mdi mé 15.000 liéu bao tir
Bacillus infantis AT14 (10° bao tir /liéu) va 75.000 liéu bao tur
Bacillus marisflavi DD1.1 (10° bao tir/lidu).

- Lén men trong moi trudng 1ong véi qui mé mdi mé 25.000 lidu
Bacillus infantis AT14 (10° bao t/liéu), va 55.000 lidu Bacillus
marisflavi DD1.1 (10° bao tu /lidu).

5. Tiéu chuin co sé nguyén li¢u

Pi xdy dung céc tiéu chuin co s cho nguyén lidu bot sinh khoi.

6. Kha ning tng dung ciia sinh khéi bao tir thu dwoc

Cac chung B. marisflavi DDI1.1 va B. infantis AT14 khong c6 ddc tinh

qua thtr nghiém doc tinh cp va ban cép, v6i LDs, > 5x10™ CFU/Kg.

ba ching minh dugc cac carotenoid sinh ra tir cac ching B. marisflavi

DDI.1 va B. infantis AT14 dwoc hip thu vao co thé vat chi qua niém

mac rudt va tich lily & gan chudt.

Bao tir B. marisflavi DD1.1 va B. infantis AT14 da dugc chiing minh c6

kha nang diéu tri tiéu chay lién quan dén khang sinh trén mé hinh chudt

khi str dung ddc 1ap hoic phdi hop véi chung B. subtilis BS02.

Bio tir ciia cac chung B. marisflavi DD1.1 va B. infantis AT14 c6 thé

duge str dung 1am vi khuan probiotic bo sung vao ché phdm sita chua

cung cép carotenoid véi lidu 1én dén 10™ bao to/ 100 ml sita chua ma
khong 1am mat cam quan hay mui vi san pham.

Bot nguyén lidu bao tir va cic dang thude cdm, hdn dich chira bao tir cia

cac ching B. marisflavi DD1.1 va B. infantis AT14 6n dinh trong 12

thang.
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KIEN NGHI
Tién hanh thir nghiém ddc tinh va thir nghiém 1am sang trén ngudi
tinh nguyén ddi véi cac ching nay.
Tang qui md 1én men dé thu bao tir v6i luong 16n hon.
Bao ché cac ché pham st dung cac chung nay dé phuc vu viée chiam soc

va bao vé€ suc khoe.
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