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MO PAU
1. Tinh cAp thiét thye hién dé tai

Cay lua (Oryza sativa) 14 cay lwong thuc chu luc tai nhiéu quéc gia
chau A, cung cip luong thyc cho hon mot nira dan sb toan cau. Viét Nam
hién dimng thir 5 thé gidi vé san xuét va tiéu thu lua gao, véi DPong bang song
Ctru Long 14 ving trong trong diém.

Gan day, nhiéu nghién ctru da khai thac gia tri dinh dudng va dugc
liu tir 14 non cuda cac loai ngii cde nhu laa mi, lua mach, yén mach. La non
chira nhiéu hop chét sinh hoc c6 hoat tinh chéng oxy hoa, khang viém, thai
doc, hd tro diéu tri ung thu va khang khuan. Bot 14 lta mi non d3 duoc thuong
mai héa nho ham luong cao chlorophyll, polyphenol, axit amin, vitamin,
khoéng chit va enzyme. Nghién ciru méi cho thay 14 lia gao c6 thanh phan
tuong ty 1a lua mi, mé ra tiém ning ng dung lam nguyén liéu ban dia giau
gia tri sinh hoc.

La Iia non duge ghi nhan chira nhiéu polyphenol, flavonoid véi hoat
tinh chéng oxy héa, chong viém, phong ngira ung thu. Cac mé sinh dudng
clia cdy lua ciing 1a noi tong hop cac hop chét sinh hoc quan trong nhu axit
amin, flavonoid, phenolamide, terpene va vitamin. Tuy nhién, ) nghién ctu
chuyén sau vé thanh phan hoa hoc, hoat tinh khang khuan va lgi khuan duong
rudt cua la 1Ga non con han ché. Ngoai ra, cac yéu t6 anh hudng dén chat
lwong nhu giéng lua, diéu kién sinh truéng, thoi diém thu hoach va quy trinh
ché bién chwa dugc nghién ciru hé thdng. Vi vay, dé tai duoc thuc hién nham
1am rd tiém ning sinh hoc ca 14 lta non va xay dung quy trinh san xuat phi
hop dé tao ra san pham c6 gia tri (mg dung cao.

2. Muc tiéu nghién ciru

Luén 4n nham nghién ctru va pht trién san pham bot cao chiét 1a lta

non (sau day goi tit 1a bot 14 lia non — BLL) tir gidng Oryza sativa véi cac

muc ti€éu nhu sau:
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(1) Tbi wu hoa diéu kién thu hoach 14 laa chira ham luong cao cac
hop chét sinh hoc.

(2) Xay dung quy trinh thu nhan bt cao chiét 1a Iia non ¢ hidu qua
sinh hoc cao.

(3) Panh gia hoat tinh chdng oxy hoa, khang khuan va tac dong lén
hé vi sinh vat duong rudt cua BLL.

3. No¢i dung nghién ciru
1. Xac dinh gidng lua, thoi gian thu hoach va diéu kién che sang toi wu
dé nang cao tich lity hop chét sinh hoc va hoat tinh chdng oxy hoa.
2. Xay dung quy trinh san xuat bot 14 lia non bang tdi wu hoa cac cong
doan ché bién nham bao toan hop chit va hoat tinh sinh hoc.
3. Danh gia hoat tinh chdng oxy hoa, khang khudn ciia bt 14 Ita non
qua thur nghiém in-vitro va khao st tac dong 1én h¢ vi sinh vat duong
rudt qua phan tich 16S rRNA va cic chi sé sinh 1y trén chudt.
4. Co sé khoa hoc va thue tién

Nghién ctru gbp phan bd sung co s khoa hoc vé kha ning chdng
oxy hoa, khang khuan va hd trg lgi khuan dwdng rudt cta 14 Iia non. Tir do,
xay dyng quy trinh san xuat bot 14 lua non chat lugng cao, phit hop phat trién
san pham ty nhién c6 ngudn gdc thyc vat, img dung trong thuc pham chirc

ning, duoc pham, my phim va nang cao gié tri thwong mai cay lua.
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Chuong 1. TONG QUAN NGHIEN CUU
1.1. Giéi thiéu vé cay laa
1.1.1. Ngudn gbc, phén loai va phan b6

Cay lua (Oryza sativa) thudc ho Hoa thao, ¢ ngudn gdc tir Nam A
va Dong A, 12 loai trong pho bién nhat toan cau. Vé phén loai, O. sativa gdbm
hai phan loai chinh: indica (phan bd ving nhiét ddi, chiu nhiét tot) va
Jjaponica (phan bd ving on ddi, chiu lanh t6t). Sy phan bd nay gan lién dic
diém sinh thai, kha nang thich nghi va canh tic & cac ving khi hau khac
nhau.

1.1.2. Tinh hinh sin xuét va da dang gidng lia tai Viét Nam

Viét Nam dung thtr 5 thé giéi vé san luong lua, dat khoang 4344
triéu tan thoc/ndm trén dién tich 7 triéu ha. Pong bang séng Ciru Long 1a
ving trong diém, dong gop hon 50% san luong va phan 16n gao xuét khau.
He¢ thdng gibéng lua rat da dang, gom indica, japonica va cac gidng lia mua
ban dia c6 kha nang chiu han, min, sdu bénh tot, dong vai tro quan trong
trong chon tao gidng méi. Ngoai gia tri lwong thuc, cdy lia con 1a ngudn
nguyén lidu sinh hoc tiém ning phuc vu thyc phdm chiic ning, my pham,
duoc li€u va nang lugng sinh hoc, hudng téi kinh té tudn hoan.

1.1.3. Pic diém sinh Iy va giai doan sinh trudng

Cay Ita co chiéu cao 90-120 cm (gidng lai) hodc cao hon & gidng
ban dia; 14 gdm be, phién, ludi va tai 14, déng vai tro chinh trong quang hop.
Bong laa nho, ty thu phén; hat dai 5-12 mm. Giéng indica cho hat dai, it
dinh; giéng japonica cho hat ngin, déo hon. Chu ky sinh trudng gom ba giai
doan: sinh dudng, sinh san va chin, kéo dai 3—6 thang tly giéng.

Tai Pong bang song Ciru Long, chi yéu trong giéng indica
(IR50404, OM, ST, KC) va gidng ban dia (Nang Thom, Tai Nguyén, Nép
Tim, Huyét Rong). IR50404 c6 thoi gian ngan (85-90 ngay) nhung chit
luong gao thap; cac giéng ban dia dai ngay hon, c6 mui thom, chat luong

cao hodc giau anthocyanin (gao thao dugc).
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1.2.2. Céc hop chit sinh hgc thye vét trong l4 lua
1.2.2.1. Chiit di¢p luc (Chlorophyll)

La lua c6 ham lugng chlorophyll cao, trong duong hoac vuot 1a lua
mi nhung thap hon 14 Iia mach. Chlorophyll va chlorophyllin c6 hoat tinh
chdng ung thu, giai doc gan, khang viém, hd trg mién dich, thanh loc mau,
phuc héi ton thwong, quan 1y can ning va can bang hé vi sinh vat duong rudt.
1.2.2.2. Cic hop chit polyphenol

Polyphenol 14 hop chat thir cip quan trong, c6 kha ning chong oxy
hoa, khang viém, khang khuan va bao vé té bao. La lta non chira nhiéu
phenolic, flavonoid, dic biét anthocyanin & gidng gao mau. Thanh phan
polyphenol phy thugc giéng, giai doan thu hoach va diéu kién canh tac.
Céc hop chat chinh gdm anthocyanin, catechin, epicatechin, EGCG, rutin,
axit protocatechuic, axit vanillic, axit caffeic, axit ferulic, luteolin,
kaempferol. Nhimg hop chat nay c6 tic dung chéng oxy hoa, bao vé tim
mach, ha duong huyét, ngan ldo hoa va thoai hoa than kinh.
1.3. Yéu t6 anh hwéng dén cac hop chit sinh hoc
1.3.1. Gidng laa

Yéu t6 di truyén quyét dinh kha nang tich lity hop chét sinh hoc.
Gidng gao mau, dic biét gao den, c6 ham luong phenolic, flavonoid,
anthocyanin cao hon giéng gao trang. Giéng chiu han, chiu min thuong tich
lity hop chat sinh hoc nhiéu hon.
1.3.2. Giai doan sinh truéng

La non (5-7 ngay tudi) ¢ ham lwong chlorophyll va polyphenol cao
nhit, giam dan khi cay truong thanh. Thu hoach sém tbi wu dé thu duoc 14
giau hoat tinh sinh hoc.
1.3.3. Piéu Kién 4nh sang

Anh sang yéu thiic day tich lity chlorophyll nham duy tri quang hop,
trong khi anh sang manh kich thich tong hop flavonoid, phenolic va ting
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hoat tinh chéng oxy hoa. Che sang lam giam flavonoid, nguoc lai anh sang
cudong do cao nang ham lugng hop chat thir cp.
1.4. Phwong phap sir dung trong ché bién bt 14 lia
1.4.1. Dung méi sir dung trong chiét xuat

Chiét xuét bang dung moi 1a phuong phap phd bién dé thu nhan hop
chit chong oxy hoa tir thyc vat. Dung méi 1y tudng can an toan, dé bay hoi,
khong gy phan hay hoat chat. Etanol va nudc dugce sir dung nhiéu nho tinh
an toan va kha ning hoa tan tét flavonoid, polyphenol. Lya chon loai dung
mdi, ndng do va didu kién ti uu 1a yéu td quyét dinh chat lugng sinh hoc
dich chiét.
1.4.2. Phwong phap bét hoat enzyme

Bt hoat enzyme, didc biét 1a polyphenol oxidase (PPO), gilip ngin
oxy hoa, giit mau xanh 1a va bao ton hop chét sinh hoc. Cac phwong phap
gdm chan nhiét, vi séng, siéu 4m hodc két hop. Chan nhiét c6 thé e ché PPO
nhung d6i khi 1am giam chlorophyll. Két hgp siéu 4m véi nhiét 6 kiém soat
cho hiéu qua cao hon, vira c ché PPO, vira bao ton tot chlorophyll va
polyphenol. Véi 14 laa, can nghién ctru toi wu hoa dé giir gid tri sinh hoc cao
nhit.
1.4.3. Phwong phap siy phun

Sy phun 1a k¥ thuat phd bién dé tao bot, giup bao ton hop chit sinh
hoc, 6n dinh san pham va d& bao quan. Maltodextrin (MD) thuong ding lam
chat mang dé bao vé polyphenol, flavonoid, anthocyanin khoi oxy héa. Higu
qua sdy phu thudc nhiét do, ap suat, téc do cip lidu va ndng 46 MD. Say
phun duoc xem 13 phuong phap kinh té, hiéu qua dé san xuit bot 1a lua non
c6 chiat lugng cao.
1.5. Vi sinh vat dwong rudt va anh hwéng ciia san pham thye vat

He¢ vi sinh vat duong rudt (VSVDR) gdm hang nghin ty vi khuén,
chii yéu thuoc Bacteroidetes va Firmicutes, dong vai tro thiét yéu trong

chuyén hoa dinh dudng, bao vé ni€ém mac rudt, can bang nang lugng va diéu
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hoa mién dich. VSVDR san xuét axit béo chudi ngan (SCFA) nhu acetate,
propionate, butyrate — c6 1¢i cho strc khde duong rudt, phong béo phi va ung
thu dai trang.

Céc hop chat thuc vat, dac biét polyphenol, tac dong tich cuc dén
VSVBR bao gom ting vi khuan c6 1oi (Lactobacillus, Bifidobacterium), kich
thich san xuat SCFA, tic ché vi khuan gy bénh, cai thién da dang vi sinh,
didu chinh ty 18 Firmicutes/Bacteroidetes, twong tac hai chidu (vi khuan
chuyén héa polyphenol thanh chat hoat tinh sinh hoc, dong thoi polyphenol
diéu chinh cau traic VSVDR). Nho co ché nay, chiét xuat thyc vat c6 tiém
nang hd trg sirc khoe tiéu hoa, giam rdi loan chuyén hoa va ting cuong mién
dich.

1.6. Cac thir nghi¢m danh gia hoat tinh chong oxy héa

Hoat tinh chdng oxy hoa cua hop chit sinh hoc dugc danh gia in
vitro dwa trén co ché chuyén electron don (SET) véi cac thir nghiém phd
bién gom DPPH, ABTS (TEAC), FRAP va RP — déu do sy thay d6i mau sic
khi chat chdng oxy héa khir chat nén.

+ DPPH: Do kha ning nhit gc tw do DPPH, giam mau tim tai 517 nm, phan
anh tryc tiép nang lyc chong oxy hoa.

+ ABTS: Do kha ning khir goc cation ABTS** mau xanh lam tai 734 nm, két
qua quy ddi twong dwong Trolox (TEAC).

+ FRAP: Do nang luc khr phtic Fe**~TPTZ thanh Fe**~TPTZ mau xanh dam
tai 593 nm.

+ RP (Reducing Power): Do kha nang khu Fe** thanh Fe?* tao phtic Prussian
Blue do tai 700 nm.

Két hop nhiéu phép thir SET gitip ddnh gia toan dién kha ning trung
hoa gdc tu do va nang lyc khtr kim loai ciia bot 14 Ita non (BLL), 1am rd vai
tro cua polyphenol, flavonoid va chlorophyll.

1.7. Vi sinh vit giy bénh sir dung trong danh gia hoat tinh khang khuin

va khiang nam
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Pseudomonas aeruginosa: Vi khuan Gram am, hiéu khi, giy nhiém
trung vét bong, phdi, mau va tiét niéu, khang nhiéu loai khang sinh, 13 mbi
de doa 16n trong bénh vién.

Staphylococcus aureus: Vi khuan Gram duong, giy nhiém tring da,
huyét, phdi, tim mach va ngd doc thuc pham; dic biét nguy hiém véi cac
chung khang methicillin (MRSA).

Escherichia coli: Vi khuan Gram 4m thuong trii duong rudt nhung
c6 thé gay viém rudt, tiét ni¢u, nhiém tring huyét; nhidu ching c6 doc luc
cao va khang khang sinh.

Candida albicans: Nam men co hoi cu tri trén da va niém mac, gy
viém da, viém niém mac, nhiém ndm toan than ¢ nguoi suy giam mién dich,
kho diéu tri do khang thude.

1.8. Céc nghién ctru trong va ngoai nwéc vé hoat tinh sinh hoc ciia 14 lia
1.8.1. Nghién ciru ngoai nuwéc

Danh gia thanh phan hop chét sinh hoc (polyphenol, anthocyanin,
acid phenolic, acid béo dé bay hoi) ¢ cic gidng lua khac nhau va cac giai
doan sinh truong.

Mot s6 nghién ctru chimg minh kha ning bao vé DNA, chdng viém,
chdng ung thu, hd tro kiém soat béo phi va tiéu dudng, nhung chura c6 nghién
ctru vé san pham bot 14 la hay anh hudng 1én hé vi sinh dudng rudt.

1.8.2. Nghién ciru trong nuéc

Chwa c6 nghién ctru tryc tiép vé 14 lua, nhung nhiéu nghién ciru
tuong tu da téi wu chiét xuat, sdy phun va danh gia chong oxy héa, khing
khuén tur thyc véat khac (gao méam, gao lut, 1a dura, cay nhau, rau cang cua).
K¥ thuat séy phun, Iya chon dung moi, chét mang va diéu kién ché bién tdi
wu gitp bao ton polyphenol, chlorophyll va hoat tinh sinh hoc trong san
pham dang bot.

Toém lai, BLL c6 tiém ning chdng oxy hoa, khang khuan va bao vé

suc khoe nho giau polyphenol, flavonoid va chlorophyll. Cac thtr nghiém in
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vitro (DPPH, ABTS, FRAP, RP) la phu hop dé danh gia hoat tinh. Viéc
nghién ctru thém vé BLL, dac biét san phém dang bt va anh huong lén vi

sinh vét dudng rudt, 1a hudng di méi can thiét.

Chuong 2. POI TUQONG VA PHUONG PHAP NGHIEN CU'U

2.1. Phuong tién nghién ciu
2.1.1. Pia diém nghién ciru: Trung tim Ung dung Tién bo KH&CN Can
Tho va Dai hoc Y Dugc Can Tho.
2.1.2. Vit liéu nghién ciru

Gidng lua: 6 giébng gdm IR50404 (cao san), Nang Thom, Tai
Nguyén, Huong Lai (lda thom), Nép Tim va Huyét Rong (lda mau). Cac
gidng dap tmg tiéu chi khang bénh tdt, thich nghi nhiéu loai dat, sinh khi 14
cao, giau hop chét sinh hoc.

Chung vi sinh vét: Pseudomonas aeruginosa, Staphylococcus
aureus, Escherichia coli va nAm Candida albicans (ATCC chuan).

Pong vt thi nghiém: Chudt BALB/c 8 tudn tudi, khoe manh.

Dit va nude: Dat phu sa (0-20 cm) tai Can Tho, nudc may sach.
2.2. Phwong phap nghién ciru
2.2.1. So' d6 thi nghiém chung

Thi nghiém gdm cac budc: trong — thu hoach 1a — xir Iy mau — phan
tich hoa sinh — san xuat bot — danh gia hoat tinh sinh hoc.
2.2.2. B$ tri thi nghi¢m

Thi nghiém 1 khao sat anh hudng ctia giéng lta (6 gidng), giai doan
sinh truong (1-6 tuan) va diéu kién anh sang (ty nhién, che 1 16p va che 2
16p) dén ham lugng chlorophyll, polyphenol, xo tan, hoat tinh chéng oxy
hoa (DPPH) va thanh phan hop chét sinh hoc phén tich bang GC-MS.

Thi nghiém 2 t4i wu quy trinh san xuét bt 14 lta non véi bon bude:
bat hoat enzyme bang chan, vi song, siéu am & cac mic thoi gian khac nhau;

chiét xuat bang ethanol v&i nong do 0-80% va ty 1¢ dung méi/la 5:1-15:1;
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sdy phun & 110-160 °C so sanh vé6i siy dong kho; va bao quan bt ¢ nhiét
d6 phong, 5°C va —18°C trong 6 thang. Cac chi tiu danh gia gom
chlorophyll, polyphenol, flavonoid, xo tan va kha ning chéng oxy hoa.

Thi nghiém 3 danh gi4 hoat tinh sinh hoc ciia bot 14 lia non, gom
- Hoat tinh chéng oxy hoa qua cic phép thir DPPH, ABTS, FRAP, RP (so
sanh vai vitamin C);
- Hoat tinh khang khuén, khdng ndm thong qua phwong phap khuéch tén trén
thach va xac dinh MIC
- Tac dong cua BLL dén hé vi sinh duong rudt chugt (16S rRNA). Thi
nghiém trén 45 chuét BALB/c (8 tuan tudi) chia 3 nhom: ddi ching, BLL150
va BLL300 (150-300 mg/kg/ngdy) trong 14 ngay. Chudt dugc udng BLL
pha nuéc cat bang bom da day, liéu hiéu chinh theo can ning. Phan tuoi thu
budi sang, gop theo nhom, bao quan —80 °C dé phan tich LAB, vi khuén hiéu
khi va hé vi sinh (16S rRNA). Pdng thoi do ting trong, xét nghiém huyét
hoc va m6 hoc rudt non.
2.3. Cac phwong phap phén tich
2.3.1. Ly trich dich 14 Ita: Chiét bang ethanol 80%, loc qua Whatman s6 4,
cd quay dudi 45 °C, bao quan —18 °C.
2.3.2. Phan tich chlorophyll: Trich ethanol 80%, do quang ph6 UV-Vis tai
645 nm va 663 nm, tinh chlorophyll tong, a, b.
2.3.3. Phan tich polyphenol tong: Ding phuwong phap Folin—Ciocalteu, do
hap thy 750 nm, biéu thi mg GAE/g tuoi.
2.3.4. Phan tich flavonoid tong: Dung NaNO:, AICL;, NaOH, do quang ph
510 nm, tinh theo quercetin twong duong (QE).
2.3.5. Phan tich xo tan: Két tia bang ethanol lanh, ly tim, sdy kho, can phan
can.
2.3.6. Xac dinh hoat tinh enzyme PPO: Duing pyrocatechol, do hap thu 420

nm, tinh hoat d¢ enzyme IU.
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2.3.7. Phan tich DPPH: Phan tmg v&i dung dich DPPH 0,15 mM, do hap thu
517 nm, tinh % tc ché va ICso.
2.3.8. Phan tich ABTS: Chuan hoa dung dich ABTSe*, phan ting 6 phiit, do
hap thy 734 nm, tinh % trc ché va ICso.
2.3.9. Phan tich ning lyc khir (RP): Dung KsFe(CN)s, do hap thu 700 nm,
biéu thi ICso (Reducing Power).
2.3.10. Phan tich FRAP: Thudc thir FRAP (TPTZ + FeCls), t 37 °C, do hap
thu 593 nm, xac dinh ICso.
2.3.11. Phan tich thanh phan hgp chiat GC-MS/MS: Sir dung h¢ Agilent
7890B—7000C, so phd véi thu vién NIST-MS va Wiley.
2.3.12. Phén tich catechin bang HPLC: H¢ Alliance E2695, cot C18, phat
hién tai 280 nm, dinh danh catechin, EGCG, ECG.
2.3.13. Khuéch tan giéng thach: U vi sinh trén LB/SD agar, nho dich chiét,
do vong trc ché 1Z.
2.3.14. Xac dinh MIC: Pha loang dich chiét trong LB/SD broth, do
OD600/530 nm, ghi nhan ndng d¢ trc ché tbi thiéu.
2.3.15. Xéc dinh mat s6 LAB/vi khuan hiéu khi: Nudi trén MRS + CaCO:s
agar va LB agar, dém CFU, biéu thi logio CFU/mL.
2.3.16. Moi truong nudi cdy: MRS agar cho LAB, LB agar cho vi khuan hiéu
khi, SD agar cho nam C. albicans.
2.3.17. Xét nghiém huyét hoc: Thu mau choc tim, chéng dong EDTA, phan
tich RBC, WBC, PLT, Hb, HCT, MCV, MCH, RDW.
2.3.18. Phan tich md hoc rudt non: Cé dinh paraformaldehyde 4%, khir nudc,
duc paraffin, cit 5 pm, nhuém H&E, quan sat kinh hién vi.
2.3.19. Giai trinh tyr gen 16S rRNA: Chiét DNA bang QIAamp kit, PCR
vung V3-V4, gidi trinh tu [llumina MiSeq, xtr Iy QIIME2, phan loai SILVA,
du doan chirc nang PICRUSt2.
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2.3.20. Phuong phép xtr 1y s6 lidu: Dir liéu dwoc xur 1y trén Excel, ANOVA
va Duncan (p<0,05) bang Statgraphics, phan tich PCA, phan cuym va tuong
quan Spearman bang XLSTAT.

Chuong 3. KET QUA VA THAO LUAN

3.1. Anh hwéng thoi gian sinh truéng va diéu ki¢n anh siang dén hop
chét va hoat tinh chdng oxy hoi ciia I4 ltia non
3.1.1. Ham hrgng chlorophyll tong

Ham lugng chlorophyll ting dan tir tudn 1 dén tuan 5 rdi giam nhe
& tuan 6. Giéng HRO dat dinh & tuén 4, trong khi HLA cao nhét & tudn 3 va
cac gidng NTI, IR504, TNG dat cao nhit ¢ tun 5. Khong che sang hodc che
mdt 16p ludi duy tri chlorophyll cao hon so véi che hai 16p (p<0,05). Gidng
HLA, IR504, NTI néi bat hon HRO, NTH, TNG. Thoi diém tdi wu thu hoach
1a tudn 4-5, khong che sang.
3.1.2. Ty 1€ chlorophyll a/b

Ty 1& chlorophyll a/b thay dbi theo gidng va giai doan, HRO cao
nhit ¢ tudn 2, HLA thap nhat. Khong c6 khac biét rd giita cac mirc che sang,
nhung HRO va TNG thuong c6 ty 1€ cao hon NTI. Che hai 16p ludi cho ty
1¢ cao nhat, tiép theo 1a khong che sang, thap nhat 1a che mot 16p.
3.1.3. Ham hrgng polyphenol tong

Polyphenol tang tir tuan 1 dén tuan 5 rdi giam nhe tuan 6. IR504 ¢
gié tri cao nhat, tiép theo 1a TNG va NTH. Anh sang day du kich thich tich
lity polyphenol, trong khi che sang 1am giam déng ké. IR504 va NTH nbi bat
nhit & diéu kién khong che sang.
3.1.4. Ham lwgng xo tan

Xo tan ting manh dén tuan 4 rdi 6n dinh. Khac vé6i chlorophyll va
polyphenol, che sang hai 16p luéi giup tich lily xo tan cao nhat. HRO, NTH,
NTI phéan ting manh véi che sang, con TNG it bién dong.
3.1.5. Hoat tinh bit goc tu do DPPH
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Hoat tinh chdng oxy hoa dat dinh & tuan 5 rdi giam sau d6. IR504
va HRO c6 gia tri cao nhat. Khong che sang gitip ting DPPH rd rét (p<0,05),
trong khi che hai 16p luéi lam giam manh, HLA thap nhat.

3.1.6. Moi twong quan hop chit — hoat tinh chdng oxy ho4

Polyphenol c6 mdi twong quan manh véi hoat tinh DPPH, trong khi
chlorophyll tong ciing lién quan dén ca polyphenol va DPPH. Nguoc lai, xo
tan va ty 1é a/b khong co twong quan dang ké. Phan tich cum cho thiy
polyphenol gin chit véi DPPH, con chlorophyll lién két véi ty 18 a/b.

3.1.7. Panh gia chung

Giai doan sinh trudng va anh sang anh huong 16 rét dén hop chit
sinh hoc va hoat tinh chéng oxy hoa. Tuan 5, khong che sang 1a tdi wu dé thu
hoach 14 laa non giau chlorophyll, polyphenol va hoat tinh chéng oxy hoa,
dic biét gibng IR504. Anh sang manh kich thich polyphenol, con che sang
nhe gitp tdng xo tan.

3.1.2. Anh huéng thoi gian sinh trudéng dén sinh tong hop cic hgp chit
trong 14 Iia non

Phan tich GC-MS trén séu giéng lta ¢ tuan 1, 3 va 5 cho thay sy
bién d6i 16 rét vé thanh phan hop chit. Giai doan tudn 1 wu thé
monoterpenoid, este axit béo va phenol, phan anh hoat dong chuyén hoa khoi
dau. Tuan 3 ting cudng meroterpenoid, steroid, amin axit béo va
hydrocarbon mach thing — dai dién cho pha trung gian. Tuan 5 da dang hoa
manh v6i benzaldehyde, nitrile béo, triterpenoid, hop chét di vong va cac
dan xudt axit béo, thé hién giai doan hoan thi¢n sinh ly.

Theo gidng, IR504 va HRO duy tri diterpenoid, este phthalate va
steroid xuyén su6t, nhung tuan 5 xuat hién thém nhiéu hop chét ddc trung.
TNG va NTH gia ting meroterpenoid, steroid va hop chat di vong ¢ giai
doan mudn. NTI va HLA thé hién sy phong pht hop chit ¢ tuan 5 véi

benzaldehyde, hydrocarbon vong, amin béo va triterpenoid.



13

Toém lai, qua trinh sinh trudng anh huéng manh dén sinh téng hop
hop chét thir cdp trong 14 l0a, v6i tuan 1 ddc trung giai doan khoi phat, tuin
3 pha trung gian va tudn 5 giai doan hoan thién cé sy da dang hop chét cao
nhit.
3.1.2.2. Anh huwéng diéu kién dnh sing dén sinh tong hop cic hop chit
trong 14 lua

Phan tich GC-MS & tuan thir 5 cho thay anh sang dinh hinh rd rét
md hinh chuyén héa hop chit trong 14 Ia. Dudi diéu kién khong che sang,
cac gidng IR504, HLA, HRO, NTH, TNG va NTI tap trung sinh tong hop
diterpenoid, phenol, steroid, meroterpenoid, este phthalate, ruou béo,
aldehyde béo, nitrile béo va hgp chét di vong —nhom hop chit gidu hoat tinh
sinh hoc. Nguoc lai, che sang hai 16p luéi thiic dy tong hop lipid va cac chét
trung gian nhu este, amide axit béo, hydrocarbon thang, triterpenoid, terpene
ketone va alkaloid.

Phan tich CA va dendrogram cho thiy miu khong che sang phan
cum riéng biét, ddng nhat hon vé thanh phan hop chat, trong khi mau che
sang phan tan va hinh thanh nhom riéng, phan anh dic diém chuyén hoa
thich nghi véi thiéu anh sang.

Toém lai, 4nh sang manh kich thich sinh tong hop cac hgp chat thir
cap co hoat tinh sinh hoc cao, trong khi che sang thuc day con dudng chuyén
héa lipid va hop chat thich nghi.
3.1.2.3. Panh gia anh hwéng thoi gian sinh truweéng va diéu kién che sang
dén sinh tong hgp cac hop chit trong l4 lia non

Phan tich GC-MS cho thay thoi gian sinh truong va anh sang 1a hai
yéu t6 then chét chi phdi thanh phan hop chét thir cdp. Theo thoi gian, tir
tuan 1 dén tuan 5, 14 lta da dang hoa hop chat, phan anh nhu cau trao doi
chit tang khi cay phat trién. V& anh sang, khong che sang duy tri sy da dang
hop chét, trong khi che sang thuc diy tich lity cic nhém chét dic thi nham
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thich nghi véi méi truong thiéu anh sang. Duya trén két qua nay, nghién ctru
dé xuét hai con duong chuyén héa chinh:
* Con dwong chuyén héa chlorophyll — phytol theo thoi gian sinh truéng
Phytol, thanh phan cau triic ¢t 15i ctia chlorophyll, xuat hién nhiéu
0 ca ba giai doan sinh truong. Khi chlorophyll bi thity phan, phytol dugc tai
sir dung dé tong hop vitamin E va este axit béo, dong thoi hd trg tai phan bd
dinh dudng va tranh tich liiy san pham trung gian doc hai. Qua trinh nay dam
bao duy tri quang hop, phat trién 14 va chdi, dong thoi cung cép tién chat cho
cac hop chat thir cip quan trong nhu tocopherol, gop phan bao vé té bao va
t6i wu hoa hiéu suat sinh trudng.
* Suw khdc biét chuyén héa theo diéu ki¢n che sing
Duéi anh sang day du, 1a laa ting cudng tong hop diterpenoid,
steroid, phytosterol va vitamin E — cac hop chét chdng oxy hoa hd trg quang
hop va bao vé mang té bao. Nguoc lai, che sang hai 16p ludi lam giam higu
sudt quang hop, khién cay wu tién tich lily este axit béo, triterpenoid va
brassinosteroid dé diéu chinh thanh phéan lipid mang va thich nghi véi diéu
kién 4nh sang yéu. Pong thoi, brassinosteroid va auxin dugc ting cuong,
thiic day kéo dai than 14 nham tang kha ning bt sang.
3.2. Khio sat cac diéu kién toi wu trong san xuit bot 14 lia non
3.2.1. Phuong phip bit hoat enzyme polyphenol oxidase
3.2.1.1. Anh hwéng phwong phdp bét hoat enzyme dén ton thit chlorophyll
Ty 1¢ mét chlorophyll phy thuéc phuong phap va thoi gian xir 1y.
Chan nhiét gay ton that thip nhét (khoang 5-10%), vi song lam mét nhiéu
hon (7-18%), con siéu 4m cao nhét, 1én dén 20% sau thoi gian dai. Chan
nhiét hi€u qua hon vi song va siéu am.
3.2.1.2. Anh huéng phwong phdp bit hoat enzyme dén ton thit polyphenol
Chan nhiét 1am mét polyphenol cao hon cac phuong phap khac (3—
15%), trong khi vi song thap nhét (<7%) va siéu am chi ting dang ké sau 25
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phiit. Thong ké cho thdy chan nhiét gy ton that nhiéu hon, nhung khong
khac biét dang ké so v6i vi song dai hay siéu am kéo dai.
3.2.1.3. Anh hwéng xir Iy lén trc ché enzyme PPO

Chan nhiét bat hoat PPO nhanh va hi¢u qua nhat (>80%), vi song
dat murc trung binh (~30—42%), con siéu am thap nhét (~20-35%).
3.2.1.4. Panh gia tong hop

Chan nhiét tuy lam mat mot phan chlorophyll va polyphenol cao hon
vi song va siéu 4m, nhung hiéu qua bat hoat PPO vuot trdi, gitip ngin qua
trinh oxy hoa, bao toan dudng chit trong cac giai doan ché bién tiép theo.
Két hop v6i kha nang thanh tring va loai bo tap chat, chan nhiét & 100°C
trong 4 phut dugc xac dinh la tdi wu, dat trén 80% bét hoat PPO, déng thoi
giit mirc ton that chlorophyll va polyphenol thip nhat trong toan bd quy trinh.
3.2.2. Anh huéng ty 1§ va ndng d etanol dén chiét xuit cac hop chit
trong 14 Iia non
3.2.2.1. Anh hwéng dén chiét xuét chlorophyll

Ham luong chlorophyll téng ting khi ndng d9 etanol ting, dat cao
nhit & 60-80% véi su khac biét co ¥ nghia so véi cac ndng do khac (p<0,05).
Vé ty 1¢ dung méi:14, mirc 5:1 cho hi¢u suat thap nhét, trong khi 10:1 va 15:1
dat gia tri cao va On dinh, khong khéac biét dang ké trong cung diéu kién
(p>0,05). Ty 1¢ 10:1 dugc xac dinh tdi uu, dat ham lugng chlorophyll khoang
1310-1340 pg/g & ndng d6 60-80% etanol.
3.2.2.2. Anh hwéng dén chiét xuét polyphenol

Etanol chiét xuét polyphenol hiéu qua hon nudc (p<0,05). O ty 1&
5:1, polyphenol giam nhe tir 20-60% rdi ting & 80%, trong khi ty 1& 10:1 va
15:1 tang tir 20-60% roi giam nhe & 80%. Polyphenol cao nhit dat tai etanol
60% véi ty 18 10:1, twong duong 15:1 nhung tiét kiém dung méi hon.
3.2.2.3. Panh gia chung

Etanol 60-80% tdi wu cho chiét xuét chlorophyll va polyphenol,
trong d6 chlorophyll cao nhét & 80%, polyphenol & 60%. Ty 1& dung moéi:la
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10:1 cho hiéu suét chiét t6t va tiét kiém dung méi, phu hop hon 5:1 (qua dic)
va khong kém hiéu qua so v6i 15:1. Hiéu qua chiét xuat phu thudc do phan
cuc dung moi va déc tinh nguyén liéu; do do, can bd sung khao sat nhiét do
va thoi gian dé tdi uu héa qua trinh.
3.2.3. Anh hwéng nhiét d siy phun dén chit lwgng bt I4 lda non
3.2.3.1. Anh hwéng dén ham lwong chlorophyll, polyphenol va hoat tinh
DPPH

Nhiét d6 sdy phun cao lam giam dang ké chlorophyll, polyphenol,
flavonoid va hoat tinh chdng oxy hoa. O 120-130°C, cac chi s6 nay duy tri
t6t hon, nhung giam manh khi ting 1én 140-160°C. Polyphenol va flavonoid
cao nhat & 120°C, thip hon say dong kho nhung van vuot trdi so voi cac
muc nhiét cao hon. Hoat tinh DPPH giam dan theo nhiét do, cao nhét & sﬁy
dong kho, sau d6 1a 120°C. Ham lugng xo tan khong bi anh huong dang ké
giita cac diéu kién.
3.2.3.2. Twong quan giira cac hop chit va hoat tinh DPPH

Phan tich Spearman cho thiy polyphenol va flavonoid twong quan
chit véi hoat tinh DPPH, tiép theo 1a chlorophyll tong va chlorophyll b;
chlorophyll a c6 trong quan thap hon, con xo tan khong lién quan. Phan tich
cum xéc nhan polyphenol va DPPH c6 mirc lién két cao nhét, phu hop voi
vai tro chinh cua chiing trong kha ning khtr géc tu do.
3.2.3.3. Panh gia chung

Say phun trén 140°C gy suy giam hop chét sinh hoc do phan hity
nhiét va phan ung oxy héa. O 120°C, bot 14 lta non giit dugc nhiéu
chlorophyll, polyphenol, flavonoid va hoat tinh DPPH cao nhét so véi cac
murc nhiét khac. Sdy phun 120°C dugc xem 1a tdi wu, can bang giita chat
luong, hidu suat va chi phi, phi hop cho san xut quy mo cong nghiép hon
sdy dong kho.
3.2.4. Phan tich chét lwgng bt l4 hia non theo tiéu chuén vé sinh an toan
thwe phim
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BLL khoéng phat hién vi sinh vat gay bénh (E. coli, Coliforms,
Bacillus cereus) va nam mdc, tong vi sinh vat hiéu khi ¢ mirc thap (2,2x10°
CFU/g). Ham lugng kim loai ning (As, Hg, Pb, Cd, Zn) va doc td aflatoxin
déu dudi ngudng phat hién, dap ung tiéu chuan an toan thyc pham theo
Quyét dinh 46/2007/QD-BYT.
3.2.5. Anh hwéng nhiét do va thoi gian bio quan dén chét lwgng BLL
3.2.5.1. Anh hwong dén ham lwong chlorophyll tong

Chlorophyll giam dan trong 6 thang bao quan. O nhiét do phong
(27 £2 °C) suy giam nhanh nhat, trong khi bao quan lanh 5°C tdt hon va —
18°C duy tri ham luong cao nhit véi khac biét co ¥ nghia thong ké (p<0,05).
3.2.5.2. Anh hwong dén ham lwong polyphenol tong

Polyphenol ciing giam theo thoi gian, mirc giam cham nhét 6 —18°C,
tiép theo 1a 5°C, va nhanh nhat ¢ nhiét d6 phong. Sau 6 thang, gia tri & —
18°C van cao hon ¢ y nghia théng ké (p<0,05).
3.2.5.3. Anh hwong dén ham lwong xo tan

Xo tan dao dong nhe (500-545 mg/g) va khong khac biét y nghia
giita cac diéu kién bao quan (p>0,05).
3.2.5.4. Anh hwong dén hogt tinh bit géc tw do DPPH

Hoat tinh DPPH giam dan trong 6 thang, nhung duoc duy tri tot hon
& 5°C va —18°C, trong khi nhiét ¢ phong lam giam nhanh nhét.
3.2.5.5. Danh gid dnh hwong nhiét dp bdo qudn va thoi gian bdo qudn

Nhiét d cao thic day phan hiy chlorophyll (tao pheophytin) va oxy
hoéa polyphenol, lam suy gidam hoat tinh chdng oxy héa. Bao quan lanh, dic
biét —18°C, han ché phan tmg enzyme con sot lai, duy tri tot hon cic hop
chat sinh hoc va hoat tinh sinh hoc. Vi véy, nhiét do 5°C va —18°C 1a diéu
kién bao quan thich hgp nhét, gitp giit 6n dinh chlorophyll, polyphenol va
hoat tinh chdng oxy héa ctia BLL trong thoi gian dai.

Tom lai, qué trinh san xuat BLL duoc dé xuat bao gdm: thu hoach
14 lua giéng IR50404, chan trong 4 phut, chiét bing dung méi etanol 60%
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v6i ty 16 DM:LL 10:1, siy phun & 120°C sir dung MD 10% va bao quan &
5°C hodc —18°C, nham tdi uu hoa chat lwong san pham.
3.3. Khio sat hoat tinh chdng oxy héa ciia bt I lia non
3.3.1. Phén tich HPLC xac dinh nhém chét catechin

Két qua HPLC cho thay BLL chira ba hop chat polyphenol chinh
thugc nhom catechin: Catechin (1,23 mg/L), Epigallocatechin gallate —
EGCG (0,90 mg/L) va Epicatechin gallate — ECG (2,59 mg/L). Pay la cac
flavanol c6 hoat tinh sinh hoc da dang, dugc timg dung trong thue phdm chirc
ning, y hoc va my pham nho kha ning bao vé da va té bao khoi stress oxy
hoa.
3.3.2. Khio sat hoat tinh chéng oxy héa ciia BLL

Ham luong chlorophyll va polyphenol trong BLL ting theo nong d9,
cao nhit & 10% (w/v), trong khi xo tan bién dong khong y nghia. BLL c¢6
kha ning khir gbc tyr do (DPPH, ABTS) va kha niang khur sit (FRAP, RP)
nhung hiéu Iyc thap hon nhiéu so véi vitamin C. Két qua cho thiy BLL c6
tiém ning chong oxy hoa, chu yéu nhd chlorophyll va polyphenol, nhung
hoat tinh yéu hon cac chat chuan manh.
3.3.3. Phén tich mdi twong quan giira thanh phin héa hoc va hoat tinh
chéng oxy hoa

Phan tich Spearman cho thiy polyphenol twong quan rat manh véi
hoat tinh chéng oxy hoéa (DPPH, ABTS, FRAP, RP), twong tu chlorophyll.
Nguoc lai, xo tan chi c6 tuong quan yéu, khong déng vai tro chinh trong co
ché khir gdc ty do. Phan tich cum khang dinh polyphenol va chlorophyll 1a
hai nhom hop chat chinh quyét dinh kha nang chéng oxy hoa ciia BLL.
3.3.4. Panh gia kha ning chong oxy héa ciia BLL

BLL chira catechin va dan xuat, gop phan trung hoa gbc tu do, khir
ion kim loai va bao vé té bao. Mic du hoat tinh chéng oxy hoa cua BLL thép
hon nhiéu loai bot thyc vat giau phenolic khac, két qua van chimg minh BLL

c6 tiém ning mg dung nhu ngudn hd trg chéng oxy hoa ty nhién. Nghién
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ctru ndy 1a co so dé phat trién BLL thanh nguyén liéu cho thyc pham chirc
ning va san pham bao vé sirc khoe, dic biét khi két hgp voi cac ngudn chat
chdng oxy héa manh hon.
3.4. Khao sat hoat tinh khang khuén va khang nim ciia bdt 14 lia non
3.4.1. Khio sat hoat tinh khang khuén déi véi E. coli, P. aeruginosa, S.
aureus va khang nam C. albicans

BLL duoc thir nghiém & cac noéng d6 500-8.000 pg/mL bing
phuong phap khuéch tan giéng thach va xac dinh MIC. Két qua cho thay
BLL c6 hoat tinh khang khuan phu thude n(‘A)ng d6, manh nhét trén S. aureus
(Z1 t6i da 21,33 mm), tiép dén E. coli (20,24 mm) va P. aeruginosa
(19,33 mm), trong khi khang nim C. albicans rat yéu (ZI <5 mm). MIC dao
dong tir 3,9-4,8 mg/mL ddi v6i vi khuan va > 8 mg/mL d6i véi C. albicans,
thip hon nhiéu so v&i Ampicillin/Metronidazole (MIC < 100 pg/mL). Piéu
nay cho thiy BLL chi c6 kha ning trc ché nhe vi khuan va hau nhu khong
hiéu qua trén nam men.

3.4.2. Panh gia hoat tinh khing khuén va khang nim ciia BLL

BLL dat mirc khang khuén trung binh—manh trén vi khuan Gram
dwong va Gram am khi ting ndng d6 >2.000 pg/mL, nhung khong dang ké
trén C. albicans. Sy nhay cam cao hon cua S. aureus c6 thé do ciu triic Gram
dwong dé thAm hop chit phenolic. Catechin (EGCG, ECG) trong BLL dong
vai trd chinh trong wc ché vi khuan qua co ché pha v& mang va tc ché
enzyme ndi bao, nhung hi¢u qua bi han ché do can néng do cao. Viéc séy
phun va sir dung maltodextrin c6 thé lam giam ham luong va kha ning
khuéch tén hoat chét, dan dén MIC cao.

Nhin chung, BLL chi c6 tac dung kim ham nhe vi sinh vat, dac biét
trén S. aureus va E. coli, nhung khong phai tac nhan khang khuan manh. Dé
tang hiéu Iyc, can toi wu chiét tich, giam ty 1& chat mang va két hop vdi cac
chit tang thAm mang hoic hoat chit khang khuan manh hon nham mg dung

trong bao quan thyc pham hogc hd tro dicu tri.
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3.5. Tac dong tiéu thu bt 14 lua 1€n hé vi sinh vat duwdng rudt & chuot
3.5.1. Khdo sat anh huéng cia bot 14 Iia 1én hé vi sinh vit dwong rudt
3.5.1.1. Chi s6 huyét hoc

Sau 14 ngay bo sung BLL, chudt & ca hai lidu 150 mg/kg (PC150)
va 300 mg/kg (PC300) ghi nhan su ting RBC, WBC va PLT c6 y nghia thong
ké so v6i d6i chimg (PCDC), goi y BLL hd tro nhe qua trinh tao mau va diéu
hoa mién dich. Pic biét, WBC va cac phan nhém bach cau (NEU, LYM,
MON, EOS) ting rd & PC300, cho thay liéu cao kich hoat dong thoi mién
dich bam sinh va mién dich thich nghi. Nguoc lai, HGB, HCT, MCV va
MCH giam nhe nhung vén trong gidi han sinh 1y, khong gay thiéu mau hay
1i loan chirc nang van chuyén oxy. Két qua nay ching minh BLL an toan
trén h¢ huyét hoc, dong thoi c6 kha nang diéu hoa mién dich nhe ma khong
gdy viém bat thuong.
3.5.1.2. M6 hoc rudt non

Quan sat mé hoc rudt non nhuém H&E cho thdy céu trac biéu mo &
tat ca nhom déu nguyén ven, nhung mao déu, khong phat hién dau hiéu viém,
hoai tir hay mét biéu mo. Chiéu dai nhung mao va mat do té bao tiét nhay
khong khac biét dang ké giita cic nhém. Piéu nay chimg minh BLL khong
gdy t6n thuong hang rao niém mac rudt va dat tiéu chuan an toan khi st dung
dai han.
3.5.1.3. Trong lwgng co thé

Trong 14 ngay thi nghiém, nhom PC150 tang trong it hon ddi ching
(1,5 g s0 v6i 2,0 g), goi ¥ ¢o tac dung hd tro kiém soat can ning. Nguoc lai,
nhoém PC300 tang trong dang ké (3,2 g, p<0,05), cho thay li¢u cao thuc day
tang truong. Hién tuong nay phu thudc lidu va c6 thé lién quan dén sy thay
d6i cAu triic hé vi sinh vat: PC150 wu tién loi khuan kiém soat hap thu lipid,
con PC300 wu tién vi khuan sinh SCFA, ting hap thu ning luong va du trit
mg.
3.5.1.4. Mt s6 vi khuin LAB va AeB
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Sau 14 ngay bo sung BLL, nhém dbi chimg (PCDC) duy tri mat sb
AeB va LAB ¢ muc thap. O liéu 150 mg/kg (PC150), ca AeB va LAB déu
tang ro rét, dic biét LAB ting gip nhiéu lan so v6i dbi chimg (p<0,05),
chimg minh BLL ¢6 dic tinh prebiotic, cung cap co chat 1én men va tao moi
truong thuan loi cho lgi khuan phét trién. LAB san sinh SCFA (butyrate,
acetate), gitip giam pH rudt, e ché vi khuan gay bénh va ciing c6 hang rao
bao vé rudt. Nguoc lai, lidu 300 mg/kg (PC300) van duy tri AeB cao nhung
LAB giam so v6i PC150, di van cao hon d6i chimg, co thé do nong do
polyphenol cao giy trc ché nhe mét sé ching LAB hodc 1am pH rudt giam
quéa mirc. Hién twong “liéu thap ti wu — liéu cao kém hiéu qua” nay da dugc
ghi nhan & nhiéu nghién ctru prebiotic khac. Nhu vay, 150 mg/kg 1a lidu tdi
vu dé kich thich LAB, trong khi li¢u cao van hiéu qua nhung kém hon cho
nhém vi khuan nay, du van cai thién AeB.
3.5.1.5. Thanh phan hé vi sinh vit dwong rujt

Phan tich 16S rRNA cho thiy BLL diéu chinh da dang va cau triic
hé vi sinh vat rudt theo hudng phu thudc liéu. O chi s da dang alpha, PC300
c¢6 Ace, Chaol va Shannon cao nhét, phan anh cong dong vi sinh phong phii
va can bang hon. Phan tich beta-diversity qua PCoA Bray-Curtis cho thy
PC300 phén tach rd rét so véi d6i ching va PC150, ching minh lidu cao c6
tac dong manh hon 1én cau trac cong ddng vi sinh.

Vé thanh phan & cép nganh, PC300 tang ty 1& Firmicutes — lién quan
dén tang hip thu nang luong — va Desulfobacterota — lién quan dén chuyén
hoa luu huynh, déng thoi giam Proteobacteria va Bacteroidota — nhém
thudng gan voi viém va san xuat SCFA ngén han. Trong khi d6, PC150 ting
Proteobacteria gap nhiéu lan d6i chimg, phan anh xu hudng kiém soat can
ning nhung co thé kém nguy co viém nhe. O cip ho, PC300 uu thé
Lachnospiraceae — nhom vi khuan sinh SCFA nhur acetate, thiic day hap thu
ning luong va ting can; con PC150 wu thé Lactobacillaceae — 1¢i khuan gitip

giam hap thu lipid va kiém soat trong luong, nhung di kém ting



22

Enterobacteriaceae — nhém co thé gay viém. O cép chi, PC300 giau
Lachnospiraceae NK4A136 group, Ruminococcus va Roseburia — vi khuan
sinh SCFA hd trg ting hap thu ning luong, can bang glucose va thuc day
tang truong; nguoc lai, PC150 wu thé Lactobacillus, Bifidobacterium va
Enterococcus —1oi khuan gitp diéu hoa chuyén héa lipid, cai thién mién dich
va giam hdp thu chit béo. Nhu vay, liéu thdp 150 mg/kg uu tién
Lactobacillus hd trg kiém soat trong lugng, con lidu cao 300 mg/kg uu tién
Lachnospiraceae — thuc dy hap thu ning luong va ting can.

3.5.1.6. Chirc nang dw dodn cvia hé vi sinh vt

Phan tich chtic nang du doan (PICRUSt, KEGG KO, EC, MetaCyc)
cho thiy su khac biét rd rét theo lidu. Liéu thdp PC150 ting cudng cic con
duong phan gidi carbohydrate, lipid va 1én men lactic, gitip ti€éu hao nang
lwong nhanh va kiém soét can ning. Cac enzyme oxy hoa chit béo nhur acyl-
CoA oxidase va triacylglycerol lipase biéu hién manh, thuc day giam tich
lity m&. Ngoai ra, cac gen lién quan dén chuyén héa catechin thanh catechol
tang cao, gitip giam hap thu glucose va cai thién chuyén hoa ning luong.
Nguoc lai, lidu cao PC300 wu tién tong hop axit amin chudi nhanh (L-
isoleucine, L-valine), lién quan dén ting sinh khéi va du trit ning lugng, phu
hop v6i thanh phan vi sinh vat giau Lachnospiraceae, Ruminococcus va
Roseburia — nhom hd trg hap thu ning lugng, ting hiéu suat chuyén hoa va
thiic dy ting trong. Trong khi d6, nhém ddi chimg PCDC duy tri cac con
duong co ban vé tong hop nucleotide va 6n dinh di truyén, phan anh trang
thai can béng vi sinh nén chua bi can thi¢p.

Toém lai, BLL an toan trén mé hinh chudt, khong gay doc tinh huyét
hoc hay mé hoc. Liéu 150 mg/kg ti wu dé kich thich LAB, Lactobacillus va
Bifidobacterium, hd trg mién dich va kiém soat can ning théng qua ting
phan giai carbohydrate va lipid. Nguoc lai, liéu 300 mg/kg lam phong phu
vi khuan sinh SCFA nhu Lachnospiraceae va Ruminococcus, ting da dang

vi sinh, thiic day hap thu ning luong va ting truong. Su khac biét nay mo ra
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kha ning tmg dung BLL linh hoat cho cac muc tiéu kiém soat can ning hodc

tang truong, tly thudc vao lidu bo sung.

KET LUAN VA KIEN NGHI

Két luan

Nghién ctru da chimg minh gia tri sinh hoc va tiém ning (mg dung
ctia bot 14 laa (BLL) tir gidng IR50404. L4 lta thu hoach ¢ tudn thtr 5, khong
che sang, c6 ham lugng chlorophyll va polyphenol cao nhét, dong thoi cho
hoat tinh chéng oxy héa manh. Quy trinh ché bién t6i wu gdm chan & 100 °C
trong 4 phut, chiét bang ethanol 60% (ty 1& 10:1) va say phun ¢ 120 °C giup
bao toan tdt hop chat sinh hoc. San pham 6n dinh nhat khi bao quan ¢ 5 °C
hoac -18 °C.

Vé hoat tinh sinh hoc, BLL thé hién kha ning chéng oxy héa manh
(ICso tir 36,67-80,9 mg/mL) va e ché vi khuan E. coli, P. aeruginosa, S.
aureus & MIC 3939-4787 pg/mL; tac dung khang nim C. albicans yéu (MIC
> 8000 ug/mL). Phan tich thanh phan cho thay 14 lia tudn 5 giau hop chat
hoat tinh, goi y co ché tai sir dung phytol tir phan hity chlorophyll dé tong
hop axit béo, vitamin E va chlorophyll méi, dong thoi diéu chinh chuyén hoa
thich nghi cua cay.

BLL diéu chinh hé vi sinh vét rudt trén mé hinh chudt theo lidu. Liéu
150 mg/kg tang Lactobacillus, Bifidobacterium, Enterococcus, dong thoi
thac day biéu hién gen phan giai glucose, lipid va chuyén héa catechin thanh
catechol, hd tro kiém soat ting trong va tiéu hao ning lwong. Liéu 300 mg/kg
tang Lachnospiraceae, Ruminococcaceae, Desulfovibrio, thuc ddy tong hop
axit amin mach nhanh va tang tich lity khdi co. Két qua khang dinh Iyra chon
liéu phtt hop quyét dinh hi¢u qua dinh dudng va sinh 1y.
Kién nghi

Trén co s& cac két qua dat dugc, bdt cao chiét 14 lta co tiém nang

{mg dung trong céc linh vic thyc pham chirc ning, phu gia chin nudi va khai
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thac tai nguyén nong nghiép bén vimng. Tuy nhién, mot s6 khia canh van can
dugc hoan thién va mo rong trong cac nghién ciru tiép theo.

D6i véi quy trinh thu nhan bot, can bd sung danh gia hi¢u suét thu
hoi va cac chi tidu cong nghé nhu d6 4m, kich thudc hat va do hoa tan, nham
hoan thién quy trinh & quy mé ung dung va bao dam tinh 6n dinh ciia san
pham.

Trong nghién ctru hoat tinh sinh hoc va lgi khuén, can kéo dai thoi
gian can thiép, bd sung phan tich h¢ vi sinh vat trudc xir 1, va chuyén sang
ldy mau phan don thay cho mau gop dé phan anh bién thién ca thé chinh xac
hon. Pong thoi, nén két hgp phan tich cic chi s6 hoa sinh va chuyén hoa
ning lugng nhim danh gia toan dién tic dong sinh 1y ciia BLL.

Két qua bude dau cho thay bo sung BLL ¢ liéu 300 mg/kg giup cai
thién cdu triic hé vi sinh vat va tang trong ¢ chudt, goi md tiém nang Ung
dung nhu mot phu gia prebiotic tu nhién cho gia cam va gia stc trong chin
nudi. Tuy nhién, dé xac nhan tinh @ng dung thyc tién, can nghién ciru bd
sung trén vat nudi thuc té, dong thoi danh gid cac chi tidu chuyén hoa ning
lwong, hp thu dinh dudng va hiéu suét ting truong.

Nhirng dong gép moi ctia ludn an
1. Xay dung quy trinh cong ngh¢ thu nhan bt 14 lia non giau hoat tinh
sinh hoc, tdi wu héa diéu kién thu hoach va ché bién dé bao ton hop
chit c6 lgi nhu polyphenol, flavonoid, chlorophyll.
2. Ching minh hoat tinh chéng oxy héa, khang khuan va diéu hoa hé

vi sinh vat dudng rudt ctia bot 14 [ia non qua thur nghiém in-vitro va

trén mo hinh chudt, khang dinh tiém nang tmg dung trong thyc pham

chttc niing va hd trg sirc khoe duong tiéu hoa.
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