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Luan 4n di thu duoc mot sd két qua méi bd sung vao linh vire nghién ctru, siy phun tao bot
inulin tir cu dang sadm (Codonopsis javanica) va tao ché pham synbiotic tir inulin cti dang sim dinh
huéng Gmg dung trong thuc pham chirc nang:

1) Ludn dn da xdc dinh dwoc cde ddc diém hinh thai va cdu tric méd cu dang sam
(Codonopsis javanica) moc tw nhién ¢ Lac Dwong - Lam Péng lam co sé phan biét dé tudi va
thoi gian thu hoach ci dang sam. Mdt khac, ludn dn ciing xdc dinh dwoc cii dang sém 3 nam tudi
c6 thanh phan cac chat dat tiéu chuan DBVN V, (2017): Ham lwong dwong téng sé:(10,08 +0,88)
°Bx, ham lwong chdt chiét tong sa: (58,2 + 1,57) %, ham lwong tro tong sé:(5,50+ 0,17) %, khong
chira tap chdt vé co va kim logi nang.

2) Ludn dn da xdc dinh dwoc cac thdng so toi wu cho qud trinh chiét inulin tir Bang sam
(Codonopsis javanica) ti nhién moc tai Lac Dwong Lam Pong: dung méi chiét la nudc cat hai
lan, nhiér dg chiét 71°C, thoi gian chiét 36 pht va ty 1¢ dung méi/nguyén liéu 1a 47ml/g véi hiéu
suat chiét inulin tir cui dang sam dat 23,93%, fructan 26,96% va tong chdt chiét hoa tan dat 61,35
%. Ludn an ciing xdc dinh dwoc cac yéu té thich hop cho qua trinh két tua thu inulin: nhiér dg
thich hop dé cé dac dich chiét truréc khi két tiia dén 16°Bx 1a 55°C, tac nhan két tua thich hop 12
ethanol, néng dé ethanol thich hop cho qua trinh két tiza inulin 12 80% va néng dé ethanol thich
hop cho qué trinh két tia fructan 1a 90%, nhiét dé thich hop d@é lang két tia inulin 1a (6+1) °C véi
higu suat két tia trung binh dat 95,53%.

3) Ludn &n lan dau tién tinh sach va xdc dinh ddc diém cau tric cia phan ti inulin cia ci
dang sam (Codonopsis javanica) tw nhién moc tai Lac Dwong Lam Pong. Két qud nghién citu
cho thdy c6 thé tinh sgch inulin tir dich chiét thd bang phiong phdp két tua lgi nhiéu lan (6 lan),
ding ethanol ¢ nong dg gay két tua 80% véi hiéu sudt thu inulin tinh sqch 1a (75,85+0,84)%.
Inulin tinh sgch thu nhan tir ciz dang sam (Codonopsis javanica) moc tw nhién tai Lac Dwong-
Ldam Pong gom 2 phan tir fructose polysacccharide: mét phan tiz c6 khoi hwong 3.193 Da, ¢6 19-
23 don phdn, chiém 96,448% va mét phan tiz ¢6 khoi lirong phan tiz 1.112.892 Da, chiém 3,552%.



4) Ludn &n lan dau tién xdc dinh dwroc mgt sé thong sé thich hop cho qua trinh sdy phun tao
bét inulin ci dang sam (Codonopsis javanica): chdt tro say 1a maltodextrin, véi ty 16 maltodextrin
bé sung thich hop 1a 10%, nhiét dé khi dau vao 185°C va nhiét dé khong khi buong sdy 1a 85°C,
ap sudt khi nén 3 atm, toc dé bom nhdp liéu 10 ml/p, twong vmg Véi toc dé dia phun 16.000 v/p.
Bot inulin dang sam sdy phun c¢é ham lwong inulin dat (445,90+2,79) mg/g; ham lwong Fructan
dat (469,401,61) mg/e, pH (5,18+0,01), ham lwong khoang (tro) (4,82+0,07) %. D¢ hoa tan:
1/9,5+0,5/15 (g/ml/phiit; P am (6,060,27) % va khong chiza tap chdt vé co va kim logi ndng.
Bot inulin ddng sam cé kich thuéc hat (882,2+101,4) nm, mdt do hat 100%, dé phan tan 0,497
PDI, nhiér @3 néng chay trén 600°C. Bét inulin ding sdm dat tiéu chudn ATVSTP theo qui dinh
hién hanh cia Bg Y té dai véi thyrc pham chice ndng.

5) Lugn an lan dau tién tién hanh si dung bér inulin dang sam tgo ché pham synbiotic dé
dinh huéng 1ng dung trong thuc pham va thu dwoc mét sé két qud: Bét inulin dang sam c¢é ddc
tinh prebiotic manh véi liéu sir dung 4% (twong dwong 1,8-2% tinh theo hrong inulin sach) c6 thé
kich tang sinh té bao (CFU) cua 8 chung vi khudn lactic (2 ching L. acidophillus, L. plantarum,
L. rhamnosus, B. longum, B. lactic, Enterococcus faecalis) tr 1,4+11,5 lan, trong do L.
acidophillus dat mirc tang sinh cao nhdt 1a 2,3 x101*CFU/g va vi khudn Enterococcus faecalis
dat mitc tang sinh thap nhat 1a 7x108 CFU/g.

6) Ludn dn xdc dinh dwoc cdng thirc phéi trén tao bét synbiotic: Bét inulin ci dang sam
0,514 g/g, sinh khai L. acidophillus (5x10%° CFU/g): 0,22 g/g; sinh khoi L. plantarum (2 x 101
CFUIg): 0,128 g/g; sinh khsi B. longum (8 x 10'° CFU/g): 0,033 g/g va sinh khai B. lactics (10
CFUl/qg): 0,19/g.

7) Két qua thiz nghiém ché pham synbiotic trén chugt nhdt cho thay ché pham synbiotic véi
licu sz dung lieu 1,2 g/kg va 2,4 g/kg trong 14 hodc 28 ngay khéng doc, khong dnh hudng dén
chite ning cua gan, than ¢ chugt thir nghiém va ché pham synbiotic c6 kha ndng kich thich mién
dich ciing nhw ¢6 kha nang diéu tri tiéu chdy ¢ chugt nhat.

CAN BQO HUONG DAN NGHIEN CU'U SINH

PGS.TS. Vii Ngoc Boi PGS.TS. Pao Xuian Vinh Nguyén Thi Thiing Long



MO PAU

1.Tinh cap thiét caa deé tai

Céc chit chiét tir thao dugc c6 ngudn gdc tu nhién véi dic diém ndi bat 1a khong doc, khong
c6 tac dung phu, da tic dung nén duoc sir dung lam thuc pham chiic nang va dan dan thay thé cho
thudc.

Ngay 30/10/2013, Thu tuéng Chinh phii da ra Quyét dinh 1976/QD-TTg vé “Tong thé phét
trién duoc liéu dén nim 2020 va dinh huéng dén nim 20307, trong d6 tap trung vao 28 loai dugc
liéu ban dia trong d6 c6 dang sdm (Codonopsis javanica). Theo dinh huéng ndy, cac nha nghién
ctru dang quan tAm t6i viéc nghién ctru chiét tach, thu nhan cac chit dudi dang tinh khiét tir thuc
vat n6i chung va dang sdm moc ty nhién dé nang cao hiéu luc tng dung thao duoc trong moi linh
Vuc.

Do diéu kién tu nhién dic biét, Lam Ddng c6 1664 loai thuoc 237 ho thuc vat, chiém gan
50% sb lwong cay thudc trong ca nuéc. Ngoai ra, Lam Bong con duoc qui hoach 1a ving duoc lidu
trong diém.

Tu nhitng ly do néu trén tbi thyuc hién luan an “Nghién cizu thu nhdn va tqo bét inulin ter cu
dang sam (Codonopsis javanica) ti nhién moc tai Lac Dwong - Lam Bong”.

2. Muc tiéu caa luan an

1) Xac dinh thoi gian thu hogch cu Dcfng sam moc ti nhién

2) Nghién cizu chiét rat inulin, tinh sach, xdc dinh déic diém cau trac phan t inulin trong cu
dang sam tue nhién.

3) Nghién cizu say phun tgo bét inulin va thi: nghiém si dung bét sdy phun tqo bét synbiotic
dinh huéng g dung trong thyec pham.

3. Poi twong va pham vi nghién ciu

3.1. Poi twgng

Nguyén liéu dang sdm ding trong nghién ctiu thoi gian thu hoach 1a loai twoi, hdn hop thu
thap ngau nhién.

Nguyén liéu dung dé chiét rat inulin 1a phan thd nguyén liéu cu dang sam sau khi xt ly bang
dung moi hiru co (n-hexan, ethanol).

3.2. Pham vi nghién ciu

1) Nghién ciru xdc dinh thoi gian thu hogch ci dang sam tie nhién.

2) Nghién citu toi wu héa qud trinh chiét rat inulin tir cii dang sSAm tu nhién.

3) Nghién citu tinh sach va xdc dinh ddc diém cdu tric phan tiz inulin thu nhédn duoc.

4) Nghién cizu say phun tgo bét inulin.

5) Thir nghiém siz dung bét dang sam say phun tgo bét synbiotic, dink huéng iing dung trong
thuec pham.

6) Xdc dinh dé an toan va déc tinh ché pham synbiotic



4. Phwong phap nghién ciru: Luan &n sir dung cac phuong phap nghién cttu chuan cia Thé
gi6i va Viét Nam trong nghién cizu thu nhan Inulin tir duoc liéu dang sim (Codonopsis javanica),
c6 str dung toan hoc dé téi vu hoa nham dam bao két qua thi nghiém co6 do tin cay cao.

5. Két cAu cha luan an

Luan an gém 141 trang, trong d6 31 trang tong quan, 21 trang phuong phap nghién ctu, 87
trang két qua nghién ctu, két luan 2 trang, 51 bang sé liéu, 64 hinh, 181 tai liéu tham khao (tiéng
Viét 30 tai liéu, tiéng Anh 151 tai liéu) va phu luc 25 trang.

CHUONG 1. TONG QUAN TAI LIEU

1.1. Giéi thiéu vé cay diang sam va inulin

Cay dang sam thudc chi Codonopsis. Trong s6 47 loai dugc cong bd thi chi c6 02 loai phan
bd tai Vit Nam. Loai dang sam phan b hep & mot s ving c6 do cao trén 800 — 2000 m. Pay 1a
loai trong danh muc cta Sach do VN. Tai tinh Lam Pong chi c6 01 loai Codonopsis javanica va la
loai ddc trung & day.

Inulin 1a mot polysacccharide loai fructan mach thang, gom 95% duong fructose va 1a mot
cacbonhydrate dur trix. Lién két trong mach dang B-D (2,1). Khi & dang chudi dai c6 DP, (10 <n <
70) don vi, DPay 25 goi la Inulin, khi & dang chudi ngan duoc goi 1a FOS (3< n <10). DP (Degree
polimer) cua Inulin ngudn goc thuc vat twong dbi thap (t6i da < 200). DP caa Inulin 1a mot trong
nhitng théng sé quan trong nhat quyét dinh céc tinh chat ly héa, sinh hoc khac.

Do sy thay d6i DP trong chiéu dai chudi nén trong luong phan tir ciia inulin thay doi tir 3500
dén 5500 Da. Khéi lwong phan tir cua Inulin (loai Fructan) tir 5.0x10? dén 1.3x10* Da va Levan
(loai Fructan) mach nhanh tir 1x10*-1x102 Da.

Do lién két B & vi tri C2 caa cac fructose va két thiic mach 1a mot phan tir glucose duoc lién
két bang lién két a (1-2) nén Inulin/FOS khong bi tiéu hod boi cac enzim a-glucosidase; maltase-
isomaltase; sucrase trong duong tiéu hoa ngudi, dong vat va duoc xép vao nhém chat xo hoa tan
khong tiéu hoa dugc (NDO-nondigestible oligosaccharide).

1.2. Cong nghé tich chiét, san xuit va tinh sach inulin

C6 nhiéu phuong phép chiét Inulin tir thao duge di dugc nghién ciru nhung co ban trén nguyén
ly cua chiét 1ong — 1ong va ran — 16ng. Qua trinh chiét tach ciing c6 anh hudng dén DP cua Inulin.

Qua trinh tach inulin vé co ban bao gom ba budc: Chiét xuat inulin; 2. Loai bo tap chat va
inulins DP thap; 3. Phun (say) kh.

Tinh sach Inulin trai qua hai giai doan. 1-Chiét va thanh loc théng qua voi hda carbonat; 2-
két tua va loc két hop khir khoang.

1.3. Siy phun tao bét inulin/FOS

Khi sdy phun, tinh chat bot tro siy 1a mot yéu té quan trong. C6 rat nhiéu cac chat mang khac
nhau ¢6 nhimg vu diém va nhuoc diém khac nhau nén can khao sat lya chon chat mang pht hop
véGi nguyén lidu va san pham. Céc théng sé qué trinh say phun anh hudng dén céc tinh chat hoa ly
khéc nhau cua bot sdy. Mt khéc tinh chét cua bot sy phun phu thudc vao cac tinh chat vat Iy va
hoa hoc cua nguyén liéu, thdng sé thiét ké va hoat dong may siy nhu toc do dong cép liéu, tbe do
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phun va nhiét do khong khi vao. Hiéu qua sdy c6 thé dugc tdi da hoa bai lva chon dung cac thong
sb sdy phun bao gém nhiét do vao va nhiét do khong khi 1am khé, nhiét do tién hanh, loai chat
mang.

1.4. Mot ) nghién ctru irng dung inulin

Inulin d3 duoc chang minh 12 da tac dung, c6 kha nang &g dung trong y hoc, thuc pham. No
da dugc ching minh 1a c6 kha nang diéu hoa mién dich, ting cuong mién dich, tac nhan chéng thu;
Tang cudng quan thé vi khuan probiotic duong rudt nén cé vai trd nhu 1a mét prebiotic; Chdng
nhiém tring dudng rudt; Bénh rudt kich thich; chdng ung thu ung thu rudt két va bénh viém loét
dai trang 1BD (inflammatory bowel diseases - viém loét dai trang va bénh Crohn’s), ting su bai tiét
ctia cac cytokine chdng viém. Ngin ngira bénh ting huyét ap (anti-hypertensive); giam triglycerides
trong mau, ngin ngira bénh tim mach; quan 1y bénh tiéu duong chdng béo phi; Lam ta dugc cho
vaccin, ting sy hap thu canxi va magie nhung khong anh hudng dén sy can bang cua cac khoang
khéc; Khoang héa xuwong ¢ ngudi tré khoe manh chéng loang xuwong nhung khong gay dot bién,
gay ung thu hoac gay quai thai.

Inulin d3 duoc tng dung trong san xuat thuc pham chiic nang, 1am vat liéu tong hop trong
thuc pham dinh dudng va thudc. Inulin 1a ngudn nguyén liéu thd tai tao dé san xuét bio-ethanol,
siro fructose, protein don bao va dau don bao, thu FOS va cac san pham hitu ich khéc.

Tir cac nghién civu vé Inulin trong nude va trén thé gidi cho thdy inulin ¢é nhiéu ddc tinh phi
hop cho viéc sir dung trong y hoc, thwe phdam nhw c6 nguon goc tw nhién tir ding sam khéng déc
hai va nhiéu tac dung trong dé c6 ddc tinh prebiotic. Hién tai, cdc nghién civu ting dung inulin trong
dang sam chia dwoc nghién ciru mét cach day @i méc div dia c6 mot s6 nghién ciru chitng minh
inulin da tdac dung.

CHUONG 2. NGUYEN VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén viat liéu
2.1.1. Ci dang sim nguyén liéu

Cu dang sam (Codonopsis javanica) (Blume) Hook.f.) nguyén liéu moc ty nhién tai 3 xa Pa
Sa; Pa Nhim; Pa Chais, huyén Lac Duong, Lam Dong.

2.1.2. Chat mang

Céc chat mang (chat tro say, chat phu gia): Maltodextrin CenHon+2)Osn+1). Dextrin (CeH10Os)n
(INS 1400); Gum Arabic (INS 414) do cdng ty TNHH Nam Giang cung cap.

2.1.3. Gidng vi sinh vat

Pé tai sir dung 8 chung vi khuan lactic c6 nguon gbc khac nhau déu nam trong danh muc céc
loai vi khuan probiotic theo TCVN 9633:2013.

E. faecalis (M1) va L. acidophillus (M2) do Céng ty TNHH CN Sinh hoc Viét-Uc, TP. Nha
Trang, tinh Khanh Hoa cung cap;

Chung L. rhamnosus (M3), E. faecalis (M4) va L. acidophillus (M5), L. plantarum (M6) tur
Cong ty TNHH Legend BIO, Ha Nai cung cap;

Chung Lactobacillus acidophillus (M7) tir Bao tang giong VSV Viét Nam (VTTC);
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Chung B. longum (YK1), B. lactic (YK2) tir PTN Vi sinh, K. Sinh hoc, Truong PH Da Lat.
2.2. Cac phuong phap nghién ciru
2.2.1. So @0 nghién ciru tong quat

Cac thi nghiém duoc b tri theo so dd nghién ctiu tong quat (Hinh 2.3).

Dinh gid 46 tudidia vio dicdiém hinh
thaiva giai phavmad co

[ Ci dng sim ty nhién

Dinh tinh va dinh hrong mét 56 nhom
chat

[ Ci ding sﬁm:f'lattiéuchuﬁn ]
:

[ X ly ]-—[ Dung méi hitu cof ]

[ DUCC LIEU Bl.i XULY ]
‘

Nghién ciru chiét inulin —-[ Téi 1ru hoa theo mé hinh Box-Benkhen ]

Nghién c&uiétmamuljn ——[ Xic dinh tac nhan va diéu kién ket tia ]

I

[ Tinh =zach nulin 4’[ Nic dinh ciu tric va KL phin i Inulin ]
' -
L . Xac dinh cac thong s6 thich hop cho qua
[ Sy phun » trinh sdy phun (chat mang, néng dé chat
d mang, nhigt 4o sav).
M
Ché pham bét inulin »  Dinh gii tinh chit cia bét siy phun ]

" ",

'

PR - Toi wu hoa qui trinh phéi trdn theo thit
[ Phdi trdn tao synbiotic ]—~[ ié Mix-design, mo hinh D-Optimal J

P -
e - 1 . .
= Che pham synbiotic
—

e

—
——

e

T

Hinh 2.3. So' d6 nghién céu téng quéat
Luan an tién hanh nghién ciru xac dinh timg cong doan cho qué trinh nghién ctu. Cu thé, phan
loai nguyén liéu tuoi dya vao cac dic diém dic trung vé hinh thai va hién vi dé xac dinh tudi thu
hoach va loai nguyén liéu dat tiéu chuan duoc liéu. Tir dugc liéu sau khi xu Iy bang cac dung moi
hitu co s& tién hanh t6i wu hoa qua trinh chiét inulin va lra chon tac nhan gay két tua.
Trén co s& d6, nghién ciru tinh sach dé xac dinh cau tric phan tir inulin cua ci dang sam ¢ Lac
Duong - Lam ddng. Sau d6 nghién ctru tao bot siy phun tir dich chiét chira inulin va kiém tra chat



luong bot, hoat tinh prebiotic caa bot. Cubi cling tién hanh thir nghiém tao ché pham synbiotic bang
cach tdi wu hoa ti 1& phéi tron sinh khdi prebiotic thu dugc va probiotic da duoc tao riéng trude do.
2.2.2. Cac phwong phap phan tich hinh thai, mo hoc va héa hgc ci diang sam

+ LAy mau va xt ly mau: theo WHO (1992) va DB VN V, (2017).

+ Phaén tich hinh thai dya theo m6 ta cua Db VN V, (2017) va Zhang (2017).

+ X4c dinh nim tudi théng qua vong ting trudng hang nim theo Schweingruber va Cs (2005).

+ Po duong kinh xylem, phloem (um) duge do bang thude do trong phan mém chuyén dung
cua kinh hién vi soi ndi Olympus SZX 7, Nhat.

+ Pinh tinh thanh phan cac chat trong dich chiét n-hexan, trong dich chiét con theo Sawant
va Cs (2013).

+ Binh tinh Tanin theo WHO (1992).

+ Pinh tinh tinh dau; Anthranoid (PU Borntraeger) theo Nguyén.T. Kim Phung (2007).

+ Binh tinh Inulin ; Fructan bang phuong phép soi bot WHO (1992)

+ Dinh tinh inulin bang sic ky 16p mong TLC theo Yevtifieieva va Cs (2016)

+ Xac dinh do am; Xac dinh vat chat kho (VCK); Ham lugng tong chat chiét hoa tan; Ham
lwgng khoéng téng s va khoang khéng tan trong acid duoc xac dinh theo WHO (1992).

+ Ham lugng dudng téng sb (°Bx) duoc xac dinh theo TCVN 7771: 2007 (1SO 2173:2003

+ Céc nguyén to kim loai nang Hg, As, Cd va Pb dugc xac dinh bang phuong phap quang
phd hap thu nguyén tir khéng ngon lra theo TCVN 7602:2007/ (AOAC 972.25).

+ Xac dinh nguyén liéu dat chuan theo DDVN V, (2017)

+ Pinh lugng polyphenol theo Singleton va Cs (1999). Gallic acid lam chat chuan. Thuyc hién
do quang & budc s6ng 755 nm.

+ Pinh luong Flavonoid theo Woisky va Cs. Quercetin lam chat chuan. Thuc hién do quang
& buac song 430 nm.

+ Xac dinh hoat tinh khir Fe (RP): dugc xac dinh theo Zhu va Cs. (2002). FeSO4 lam chit
chuan. Thuc hién do quang & budc séng 699 nm.

+ Xac dinh hoat tinh khir ABTS theo Roberta va Cs (1999).

+ Dinh luong tong ning lyc khir TAC theo Prieto Cs (1999). Vitamin C lam chat chuan. Thyc
hién do quang ¢ budc song 694 nm.

+ Dinh luong Fructan va Inulin bang phurong phap quang phd so mau UV-VIS theo Pencheva
va Cs (2012). Phuc hop hién mau Resorcinol — Thiure. Fructose 1a chat chuan. Thyc hién do quang
& budc song 483 nm.

+ Ham lugng saccharidee toan phan (ScTP) dugc x4c dinh bang phuong phap phenol acid
theo Chen va Cs (2011). Glucose la chat chuan. Thuc hién do quang & budc séng 490 nm.

+ Tinh sach Inulin bang phuong phéap két tinh lai nhiéu lan. Kiém tra d6 tinh sach bang sic
Ky ban mong TLC theo Yevtifieieva va Cs (2016).

+ Xéc dinh khdi lugng phan tir cia Inulin bang phwong phap phuong phap sic ky ray phan
ter (sic ky gel).



+ Xéc dinh céu trac inulin bang do phd hong ngoai FT-IR, phé MNR, pho phé cong huéng
tir hat nhan hai chiéu HSQC, HMQC.

+ DPanh gia tinh chat vat ly cua bot siy phun dugc xac dinh theo phuong phap tan xa anh
sang dong (Dynamic Light Scattering-DLS) theo tiéu chuan 1SO 22412 (2008) (Technical
Committee ISO/TC 24, 2017).

+ Nhiét nong chay duogc do bang thiét bi do nhiét tw dong C-60. (USA).

+ Gié tri pH thyc hién do bang thiét bi do pH.

+ Do hoa tan thuc hién theo phuong phap cia DBVN, V (2017) hoac QCVN-3/7/2019.

+ Thanh phén va dic tinh cua bét inulin cu ding sdm say phun thanh pham duoc 4p theo
Quyét dinh 46/2007/ cuia Bo Y té vé thuc pham chiic ning.

Phwong phap dinh lwgng vi sinh vat

+ Xac dinh ham luong vi sinh vat bang phuwong phap dém khuan lac MPN (Most Probable
Number) theo QD s6 929/QB-ATTP. Ngay 08/11/2017.

+ Xac dinh tong s6 vi khuan hiéu khi (CFU/g) theo TCVN 4884-1:2005.

+ Xac dinh tong sé vi khuan E.coli (CFU/g) theo TCVN 7924-2:2008.

+ Xac dinh CI. perfringens (CFU/g) theo TCVN 4991:2005.

+ Xac dinh Salmonella spp (c6 hoac KPH/25g) theo TCVN 4829:2005.

+ Tong sé bao tar ndm men, nam méc (CFU/g) theo TCVN 8275-1&2:2010.

Phuong phap xac dinh dic tinh va doc tinh ché pham synbiotic

Dic tinh va doc tinh ché pham synbiotic duoc thué khoan chuyén mén tai khoa Dugc-DPHYD
tp HCM.

2.3. Phuwong phap thu thap va xir Iy so liéu

Theo phuong phép thong ké. Mdi thi nghiém déu tién hanh 3 1an, mdi lan 3 mau va két qua la
trung binh cong cua céc lan thi nghiém. Tinh toan va vé do thi, xa ly két qua theo thong ké kiém
dinh so sénh céc gia tri trung binh giita cac nhom, phan tich phuong sai ANOVA bang phan mém
Minitab 18.0. Phan tich dir liéu va thiét ké tdi vu hoa bang phan mém Design Expert 12.0.

CHUONG 3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Nghién ctru xac dinh thoi gian thu hoach nguyén liéu ci dang sim
3.1.1. Anh hwéng ciia d9 tudi dén hinh thai va ciu triic mé ciia ci ding sim
3.1.1.1. Anh huéng ciia d tudi dén hinh thai va ciu tric mé cia ci ding sim

Két qua nghién ciru cho thay cd thé dira vao cac dac tinh hinh thai va mé hoc caa ca dang sam
dé xac dinh do tudi nguyén liéu. Cu thé:

- Giai doan mét ndm tudi: ci dang sam chira c6 vét seo trén ¢ ré, co ré ngan, mau trang
nga, vé mong, nhin trong Mong nuwdc, ré cii chua phan nhdanh va c¢é Vi ngot nhe. Khi gidi phdm
mo thi phan xylem cua cu dang sam c6 dang tron, tia gé hinh nan quat chuea ré.

- Giai doan hai ndm tuéi: ci dang sAm c6 2 vong seo trén ¢é ré, cé ré ngan, mau trang nga,
V6 hoi day, nhin khéng mong nwéc, ré ci phan 2 phan nhanh va cé vi ngot nhe. Khi gidgi pham



mo thi phan xylem cua ci dang sam c6 dang tron, tia gé hinh nan quat chwa déu, ¢é 1 dén 2 tia
g6 an lan ra phan nhu md vé.

- Giai doan ba ndm tudi: ci dang sSam c6 3 vOng seo trén co ré, co ré dai, mau trang nga,
vé day, cam chdc tay, ré ci phan 3 phan nhanh. Hinh dang xylem bdr dau méo luc giéc, tia go
hinh nan quat thdy rd, c6 2-3 tia gé dn lan ra phan nhu mé vé.

- Giai doan bén nam tudi: ci dang sam cd O tir 4 vOng Seo trén ¢é ré, co ré dai, mau trang
nga, vé day, xi xi, cam chdc tay, ré ci phan 4 phan nhanh. Hinh dang xylem méo luc giac, tia gé
hinh nan quat thdy rd, c6 3-4 tia g dn lan ra phan ngoai nhu md ve.

Tur c&c két qua phan tich & trén cho thdy c6 thé dua vdo cdc dac tinh hinh thai va mé hoc
Ciia dang sdm dé xdc dinh dg tuéi lam co sé cho viéc thu mdu dang sam ding 1am nguyén lidu
nghién cuzu.
3.1.1.2. Anh huéng ciia @ tudi dén Kich thwée dwong kinh ciia cii ding sim

Két qua nghién ctru danh gia kich thude duong kinh cua 1842 cu dang sam thudc 4 do tuoi
khéc nhau (Bang 3.1) cho thay giita duong kinh ca dang sam va do tudi c6 mai lién quan véi nhau
va c0 thé dya vao kich ¢ ca dé danh gia do tudi cua ching.

Bang 3.1. Anh hwéng cia dd tudi dén kich thwée dwong kinh ca ding sam

STT | Nim tudi (nim) | S6 lwong miu do (ci) Puwong kinh trung binh (cm)
1 1 523 0,64%+ 0,29
2 2 548 1,09°+ 0,19
3 3 609 1,66° + 0,23
4 4 162 2,24+ 0,30

Ghi chua: Céc chir cai trong cung mgt cgt khac nhau thi khac nhau (p<0,05)
3.1.1.3. Anh huéng ciia d9 tudi dén ti 1¢ giira dwong kinh xylem va phloem
Tir cac két qua phan tich (Bang 3.2) cho thay mau ci ding sim c6 cc vong ting trudng va co
thé duwa vao ciu trdc giai phau mé ca dang sam dé phan biét do tudi caa cay ding sam.
Bang 3.2. Két qua phan tich giai phiu mo cia ca dang sim dwéi kinh hién vi

STT | Namtudi | Sélatcit | Puongkinh Puong kinh Ti Ié duong kinh
(nam) (lat) xylem (mm) phloem (mm) xylem/ phloem (%)
1 1 251 2,7°+0,5 4,65" +0,74 58,90
2 2 220 3,6°+0,7 8,09¢+214 47,23
3 3 198 50°+1,1 15,64 ° +2,60 32,69
4 4 114 7,7%42,6 17,392 +2,56 42,31°

Ghi chu: cac ché cdi trong cling cét khdc nhau thi khdc nhau c6 y nghia thong ké p <0,05)
3.1.2. Anh huéng ciia d tudi dén thanh phin cac chit cia ci dang sim
3.1.2.1. Pinh tinh cac nhom chat




Két qua dinh tinh mot sé cac nhom chat hiru co ¢6 trong dich chiét cu dang sam 3 nam tudi
(Bang 3.3)

Bang 3.3. Két qua phan tich dinh tinh mét s6 cac nhom chat hiru co ¢é trong dich chiét

STT | Nhom chat Phan ng dinh tinh Két qua Két luan so bd
1 | Chitbéo Dé vét mo trén gidy loc + C6 chit béo
2 | Tinh dau C6 mui thom + C6 tinh dau
3 | Phytosterol Phan tng Salkowski + Co phytosterol
) Khoéng phat hién co
4 | Carotenoid H2SO4 dac - .
carotenoid
5 | Polyphenol Phan ting Ferric Chloride Test +++ Cé
6 | Flavonoid Phan ung véi kiém NaOH 10% ++ Co Flavonoid
Phan tng mo va dong vong lacton ++
Coumarin C6 coumarin
7 Soi huynh quang duéi dén tir ngoai +
) . Khoéng phat hién co
8 Saponin Hién tuong tao bot - )
saponin
Na>CO3 +
Acid hitu co . . C0 acid hitu co
9 Doi mau giay quy +++
10 | Acid amin Thudc ther Ninhydrin +++ | C6 acid amin
11 | Puongtydo | Thudc thir Fehling + C6 duong khir
12 | Polysaccharide | Thudc thir lugol +++ C6 polysaccharide
. _ i C6 Inulin, fructan
_ Thuoc thtr Resorcinol - Thiure +++ )
Inulin, fructan Rf ngang vai chuan
13 Lép mong TLC +++ )
Inulin (Merck)
Thudc thir Mayer ++
14 Alcaloid Thubc thir Bouchardat +++ Co Alcaloid
Thubc thir Dragendorff ++
15 | Anthranoid Phan ting Borntraeger + C6 Anthranoid
. . Khdng phét hié¢n cé
16 | Tannin Phan tng vai FeCls - anin
i

Ghicha: - phaning am tinh +: phan wng dwong tinh.

++: phdn ing dwong tinh ro++: phan ing dirong tinh rat ro
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Két qua (Bang 3.3) cho thay: Trong ci dang sdm c6 chira cac nhdm chat flavonoid, acid hitu co,
acid amin, polysaccharide, alkaloid, tinh dau, phytosterol, chat béo, coumarin, anthranoid, dwong
khur va khéng co carotenoid, saponin va tannin.

Phan tmg dinh tinh Inulin trong ré ct dang sam cho phan tng mau vang cam va dinh tinh inulin
bang TLC cho thiy hé s6 Ry inulin caa mau bot thé twong duwong véi Re ctia chat chuan Inulin
(Merck).
3.1.2.2. Dinh lwgng cac chét

Tién hanh phan tich dinh lwong mot sé chit theo qui dinh vé quan Iy chat lugng thao duoc
theo WHO (1992). Két qua nhu sau

* V& ham lwong dwong: Xu huéng giam dan khi do tudi ting. Nam tha nhat dat mic (16,48
%) giam dan xudng 127,2 %, tiép tuc giam xubng con 10,08 % vao nam thir 3 va thap nhat vao nim
tha 4 (7,03) %.

* V& ham lwong chat chiét hoa tan: Xu hudng bién dong giam dan khi do tudi ting. Nam
thir nhat dat mirc (68,63 %) giam dan xubng 61,61 %, tiép tuc giam xuéng con 54,24 % vao nam
thir 3 va thap nhat vao nam thi 4 (52,72) %.

* V& ham lwgng tro tdng s6: Xu hudng cua ham lwong khoang tong sé ti 16 thuan véi nam
tudi. Nam thir nhat dat mic (3,33 %) tang dan 1én 4,09 %, tiép tuc tang 1én dén 5,5 % vao nam thu
3 va cao nhat vao nam thi 4 (6,36) %.

* V& ham lwong Inulin: Ham luong Inulin trong cac giai doan tudi khac nhau di theo qui
luan duong phi tuyén tinh bac 2, ham lugng dat dinh cao nhat vao nam tht 3 (222,24) mg/g kho,
con s nay cao thir nhi vao nam thir 4 (127,41) mg/g, ham luong inulin thap hon vao nam thi 2
(198,22) mg/g khd va thap nhat khi dang sam mot nam tudi (169,82) mg/g khd. Méi twong quan
gitra ham luong inulin va cac giai doan tang trudng tuan theo phuong trinh:

Ham luong inuin (Mg fructose/g khé) = 118,1 + 58,85X- 8,44X? (R? 0,96).

* V& ham hrong mét sé kim loai niing va tap chat vé co

Két qua phan tich kim loai nang bang ky thuat quang pho hap thu nguyén tir AAS cho thay ca
dang sam khong chuaa céac kim loai nang (Hg; Pb; As; Cd) va tap chat vo co.

* V& ham lwong polyphenol va flavonoid

MGi tuong quan giita ham luong polyphenolm flavonoid va thoi gian ting truéng & ci dang
sam (R%> 0,90) duoc thé hién bang phuong trinh hoi qui sau dy:

Ham luong poyphenol (Mg GAE/g kho) = 0,4+ 0,59X- 0,09X2 (R?0,92)

Ham luong rlavonoid (Mg QE/g khd) = 0,17+ 0,42X- 0,06X? (R? 0,98)
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Bang 3.5. Ham lwong polyphenol va hoat tinh chéng oxy héa caa dich chiét ca diang
sam & cac df tudi khac nhau

Thanh phan hoat chiat Két qua phan tich

Cu 1 tubi Cu 2 tubi Cu 3 tubi Cu 4 tubi

Ham lugng polyphenol

_ _ ) 09,29£0,04 | 1,18+0,05 | 1,39%+0,055 | 1,29°+0,03
(mg acid garlic /g khd)

Ham lugng flavanoid

) ) 0549£0,02 | 0,74°+0,015 | 0,87%+ 0,007 | 0,82°+0,016
(mg quercetin /g khd)

Hoat tinh khir ABTS (%) 4,62°+0,26 | 10,78°+0,93 | 15,65+ 1,98 | 9,7°+ 0,45

Hoat tinh khr sét

10,369+ 0,88 | 12,74+ 0,32 | 15,392+ 0,53 | 14,17°+0,34
(mg FeSO4/g kho)

Hoat tinh chéng oxy hda tong
o A 10,999+ 0,95 | 15,76°+ 0,85 | 23,64°+ 0,57 | 18,93°+0,1
(mg ascorbic acid /g kho)

Céc chir cai khac nhau trong cling mét hang thé hién su khac biét cé y nghia. p <0,05)

Két qua nghién ctu (Bang 3.5) cho thay:

— Thoi gian ting truéng ¢ anh hudng manh dén sy tich liy ham lwong inulin, polyphenol,
flavonoid, duong tong sé va khoang chét, ciing nhu hoat tinh chdng oxy héa tong, hoat tinh khir sat
va hoat tinh khir ABTS ¢ trong dich chiét ciia ca d¢ang sam.

— Ham luong inulin, polyphenol, flavonoid, duong tong s6, hoat tinh chéng oxy héa tong,
hoat tinh khir sét va hoat tinh khir ABTS cao nhat khi ca dat 3 nam tudi.

— Cu dang sam khdng chia kim loai nang va tap chét vo co.

Lugn &n chon cu dang sam giai doan 3 nam tuéi 1am nguyén liéu cho qué trinh nghién cizu.
3.1.3. Panh gia chit lwgng ciia cii ddng sim moc tai Lac Dwong - LAm Pong

Két qua nghién ctu (Bang 3.6) cho thay cii dang sim 4 nam tudi c6 ham lugng khoang chat
tong s6 vuot quy dinh cia Duge Bién VN (> 6 %) trong khi & cac do tudi 1, 2 va 3 ndm déu dat tiéu
chuian DDVN (2007). Cu ding sdm & tat ca cac do tudi khdng chaa kim loai ning va tap chat vo
co. Tuy nhién, ci giai doan 3 ndm tudi c6 ham Iuong Inulin va polyphenol cao nhat. Do vay, luan
an quyét dinh chon cu dang sam giai doan 3 nam tudi 1am nguyén liéu cho qué trinh nghién ciu.

Bang 3.6. Ham lrgng cac chat ciaa ca dang sam

Tiéu Do tudi (nim)
Chi tiéu cfll)ugrl/ C’\ll”la 1 9 3 4
Do am (%) <15 <5 <5 <5 <5
Phan tng dinh tinh + + + + +
;néfzgﬁ) ‘;hét chict hoa >35 |6863°+143 |61,61°+154 |5824°+157 |5272+142
Tro tong 6 (%) <6 3,339+ 0,36 4,09° + 0,26 5,50° + 0,17 6,36% + 0,09
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Ham lugng inulin | KNONG QUi | 459 850 307 | 108.20¢+319 | 222,242+ 3,54 | 217,41°%2,94
(mg/g) dinh

F'j‘lr;‘ plﬁr;%@: gl 09212004 | 1184005 | 130°£0055 | 120003
Tro khong tan trong <2 ) ] ] ]
acid (%)

Tap chit vo co (%) <1 - - - -
Ham lugng kim loai

nang (ppm): Pb; Cd; < 20/10° KPH KPH KPH KPH
Hg va As

Céc char cai khac nhau trong cting mét hang thé hién su khac biér dang ké, p <0,05

Ghi chi: * (Bo Y té, 2017); KPH: Khong phét hién; (+) Duwong tinh; (-) Am tinh
3.2. Nghién ctru t6i wu h6éa qua trinh chiét inulin tir cii ding sim tu nhién
3.2.1. T6i wu héa cong doan chiét rat inulin theo md hinh Box-Behnken

* Xdc dinh mé hinh héi quy

Tir dé thi dwong dong mirc 2D va 3D (Hinh 3.18) biéu dién anh huéng nhiét do, thoi gian va
t 1¢ dung moi nguyén den hiéu qua chiet inulin, fructan, chadt chiét hoa tan, chon duwoc khoang toi
wu ciia ché o chiét xudt 14 nhiét do (60-80) °C, thoi gian (20-50) phit, # Ié DM/NL (20 - 60)ml/g.

Phuong trinh hoi qui ciia ham lugng Inulin:

Y1=234.87-3.42X1+8.98X2+27.78X3 - 1.61X1X2 -6.49X1X3 -7.19X2X3 -85.10X12 -45.42X,? -
30.72Xz% (1)

Phuong trinh hdi qui ctia ham lugng Fructan:

Y2=267.42 - 9.56X1 +12.25X,+28.52X5-10.04X1X2 -9.70X1X3 -8.59X2X3 -94.86X1? -
58.66X2?-35.79X3? (2)

Phuong trinh hdi qui cia ham luong chat chiét hoa tan:

Y3=57.46 + 3.76X1+ 2.21X,+ 5.21 X3+ 2.56X1 X2 + 1.75X1X3 - 3.50X2X3 - 4.37X4? -
6.82X2?- 7.12X3% (3)

C: T2 OMANL mg)

a2 Puong ddng muc biéu
dién anh hudng cua thoi gian
va nhiét do d&én hiéu qua chiét
fructan.

a3.Pudng dong muc biéu dién anh
huong caa nhiét @6 vati 1€ DM/NL
dén hiéu qua chiét tong chat chiét
hoa tan.

al Puong déng muc biéu dién
anh huong cua thoi gian va nhiét
d6 dén hiéu qua chiét inulin.

A.Mb hinh 2D
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B.Mb hinh 3D

Hinh 3.18. Mé hinh 2D (A), 3D (B) tién do4an diém t6i wu ciia cAc ham muc tiéu dwéi anh
hwéng cia cac yéu té dau vao
* X4c dinh thong s6 t6i wu cho qua trinh chiét inulin, fructan, tong chit chiét hoa tan
Két qua nghién ctiu cho thay diéu kién t6i wu dé chiét Inulin, Fructan va tong chat chiét hoa
tan tir ca dang sam kho ¢ nhiét do 71°C, thoi gian chiét 36 phat va ty 1 dung mdi/nguyén liéu la
47ml/g. Hiéu suat chiét Inulin trong cu dang sam dat 23,93%, Fructan 26,96% va tong chat chiét
hoa tan dat 61,35 % va chiét 1 lan.

3.2.2. Pé xuit qui trinh chiét inulin tir cii ding sim

Nguyén liéu khd, am do < 10%
Xu ly <+ n-hexan va ethanol 90%
v

DUQC LIEU DA XU LY

A

Chiét

O 71°C, trong 36 phdt, ty 1&
nuédce/nguyén liéu: 47 mi/g

A

A 4

Loc (Loc thd va loc tinh (mang PTFE 0,45nm)

\ 4

Co dac dén 16°Bx

\ 4

Dich chiét inulin thd

Hinh 3.21. Quy trinh chiét inulin tir ci dang sAm tw nhién
3.3 X4c dinh mdt s6 thong so6 thich hgp cho qua trinh két tiia inulin tir dich chiét
3.3.1. X4c dinh dung méi va nong dé dung mdi
Két qua nghién ciu (Bang 3.7) cho thay ethanol va aceton 1a 2 dung méi két taa thu inulin,
fructan va saccharidee trong dich chiét nudc cu dang sam véi ham luong cao nhat. Tuy vdy, aceton
14



13 dung méi ddc va cé gia thanh cao hon ethanol. Do vay luan &n quyét dinh chon ethanol 1am dung

mdi két tua inulin va fructan trong qué trinh nghién ciru sau nay.

Bang 3.7. Anh hwéng cia dung mdi va nong dd dung mdi dén ham lweng saccharid toan
phan, inulin va fructan thu dwoc sau két taa

Néng d¢ 80% Néng d9 90%
Ham lugng Ham luong Hiéu sudt | Ham luong Ham luong | Hiéu suét
Dung polysacccharide inulin kéttua | saccharid toan fructan két tua
moi toan phan (mg/g kho) Inulin phan (mg/g kho) | fructan
(mg/g kho) (%) (mg/g kho) (%)
Aceton 244,922 +5,28 232,92%+5,02 95,10 312,43%+12,73 | 301,81%+12,30 96,60
Ethanol 233,07+ 4,97 | 222,66*+ 5,09 95,53 294,08%+6,51 | 278,90°+2,16 94,84
Et-acetate | 57,58° + 6,20 46,50+ 3,87 80,75 118,08°+5,44 | 98,65+ 5,41 83,54
n- butanol 25,58°+3,79 21,54°+2.84 84,19 44,83° +2,84 36,999+2,39 82,51
n-hexan 17,92°+0,58 12,32°+1,92 72,42 33,33°+2,92 24,259 +2 61 72,75

Ghi cha: Cac chir céi khac nhau trong cung mgét cot thi khac nhau (p<0,05)
3.3.2. Xac dinh ndng dj ethanol
Két qua nghién ciru cho thay dung mdi EtOH ndng do 80% dung dé két taa Inulin va ndng do
90% dung dé ket tua Fructan.
3.3.3. Xac dinh nhiét 9 ¢6 dic dich chiét inulin tir cii ding sim
Két qua nghién ctu cho thiy nhiét do c6 dac nén thiét 1ap dudi 65°C, cu thé 1a 55°C. Khi ¢o
dac chan khong & nhiét do cao hon 55°C ¢ anh hudng dén ham luong Inulin.

3.3.4. Xac dinh nhiét do két taa inulin tir dich chiét
Bang 3.12. Két qua két taa inulin va fuctan & cac nhiét do khac nhau

Dung méi nuoéc Dung moi EtOH
) (Poi chwng) 80% 90%
Nhiét d¢ X .
(°C) HL Inulin HL Inulin Hiéu HL Fructan | Hiéu suat
(mg/g kho) (mg/g khd) | suat (%) | (mg/g kho) (%)

(6+1) 22,33°£2,04 222,66 + 5,09 95,53 278,90 £2,16 94,84

- (11£1) 36,98 +2,43 224,192 + 8,71 96,19 279,672+ 4,80 95,10

- (17£1) 86,232 £1,66 224,212 + 5,38 96,20 279,732+6.16 95,12

fructan thu

Ghi cha: Cac chir cai khac nhau trong cung mgét cgt thi khac nhau (p<0.05)
Két qua nghién ctu (Bang 3.7, 3.12) cho thay céc yéu té nhu dung mdi, nong d6 dung méi,
nhiét d6 luu trir thu két taa, nhiét do c6 dic dich chiét déu c6 anh huong d&én ham luong inulin,

duoc.
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Dung méi Ethanol nong dg 80 va 90%, nhiét dé heu triv dé thu két tua (6+1) °C va nhiér dg
¢ ddc 55°C 1a nhimg théng sé gilp thu héi ham lwong inulin cao nhdt nén dwoc chon lya cho
nhing nghién cizu tiép theo trong ludn &n.

3.4. Nghién ctru tinh sach va xac dinh diic diém ciu tric phén tir inulin
3.4.1. Nghién ciru tinh sach inulin

Bang 3.13. Hiéu suit thu hdi inulin ding sAim qua cac giai doan tai két tia

2k Ham lugng inulin iéu sui oi
Lan ket Ham lwgng saccharide X 5 l . . Hl?“ suat t hu hot

. NI sau ket tua inulin sau tinh sach

tia trudc khi két tua TR o
(mg/g bdt tho) (%0)

4 816,67°+28,27 730,61% £4,02 89,46° +£0,89

5 730,61% £4,02 663,95°+29,63 90,88°+4,99

6 663,95°+29,63 613,07°£17,52 92,34°+0,84

Ghi chi: CAc chir cai trong cling mét cét khdc nhau thi khdc nhau ¢é ¥ nghia thong ké (p<0.05)

Nhu vay, sau khi tai két taa nhiéu lan cé thé thu duoc inulin tinh sach.

Kiém tra do tinh sach cua inulin thu duoc bang sic ki ban mong trén silicagel cho thiy Ry
cua inulin tinh sach (0,411) va Remau chuan (0,415) twong dwong nhau.

Hinh 3.25. Hinh sic ky bin méng trén silicagel ché pham inulin tinh sach véi hé dung méi
chloroform: acetic acid: nwéc 1a 7:6:1
3.4.2. Pé xuiét quy trinh tinh sach inulin tir cii ding sim

* Qui trinh tinh sach Inulin
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Nguyén liéu, 4m do <10%

!

Xt IV nauvén lieu  [*7

n-hexan va EtOH 90%

v

DUOC LIEUDPA XU LY

\ 4

Chiét

O 71°C, 36 phut, ty 1&
nuac/nguyén ligu: 47 ml/g

\ 4

Loc (Loc thd va loc tinh bang mang PTFE 0,45nm)

v

Co dac

\4
Két tua saccharid tho

Ethanol 90%, gitr ¢ (6+1) °C,
trong 24h

'

\ 4

Tai két tua

Téc d6 13000 v/p & 16°C, trong
16 phat

Lap lai lan 3+ 6

Ly tdm lanh

v

Két taa inulin tinh sach

A 4

Sy kho

Bot inulin tinh sach

Hinh 3.26. Qui trinh tinh sach inulin tir dich chiét dang sam

* Giai thich qui trinh

Xir ly nguyén liéu: Nguyén liéu twoi duoc xir ly, 1am sach, siy khd <60°C dén khi c6 am do

<10%.

M3u khé duoc loai béo, loai duong tir do, cac chat mau, cac acid amin va cac chat tan trong

EtOH 90%. Phan ba duoc liéu duoc 1am khd dung 1am nguyén liéu chiét Inulin, fructan.

Chiét siéu &m: Phan ba duoc liéu duoc chiét xuat c6 su hd tro cua séng siéu &m bang dung
moi nudc, nhiét do 71°C, ti I¢ NL/DM 1g/47 ml trong 36 phut.
Loc: Loc thd dich chiét bang vai, sau d6 bang luéi loc va cudi cung loc qua mang siéu loc

(PTFE 0,45nm) thu dich loc.

Cb dic: Dich duogc co dic & 55°C, dén 16°Bx dé loai bo mét phan nudc, tiét kiém chi phi dung
moi, ting ham luong vat chat khé.
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Két tua sacharide thé: Thém EtOH 90%. Giir & (6 +1) °C/24 h. Ly tdm lanh 16°C/13000
vong/phlt/16 phat thu két taa saccharideee thd va loai bo chat mau, duong tu do. Say kho két tua.
Két tua-ly tam: hoa tan két tia véi nude cat 2 1an, thém EtOH 80%. Giit lanh & (6 £1) °C/24 h. Ly
tdm lanh 16°C/13000 vong/phit/16 phat dé thu két tua. Xéac dinh ham lwong Inulin sau méi l1an tinh
sach.

Kiém tra d¢ tinh sach trong mau tinh sach lan cudi cung bing ban méng TLC va ding mau
tinh sach nay dé thuc hién nghién ciru cau tric phan ti trong thi nghiém tiép theo.

3.4.3. Xac dinh dic diém ciu tric phén tir Inulin
3.4.3.1. Trong luwgng phan tir cia inulin

Két qua phan tich cho thay inulin tinh sach tir dang sam c6 chia 2 loai fructose polysaccharide:
mot phan tir c6 khéi luong 3.193 Da, chiém 96,448 % va mot phan tir c6 khéi luong phan tir
1.112.892 Da, chiém 3,552 % (Bang 3.15).

Két qua thuc nghiém va phan tich (Hinh 3.27) cho thay phan tu fructose polysaccharide cé
khdi lwong 3.193 Da, chiém 96,448 % c6 DP 19-23 don vi fructose.

Bang 3.15. Két qua phan tich khéi lweng phan tir ciia cac thanh phan fructose
polysaccharide trong dang sam

Ty 12 dién tich pi ,

STT | Rt(min) | Dientichpic | ed'(f,’/”)t'c PIC 1 Knhéi Tugng phan tir (Da)
0

1 4,919 247,161 3,552 1.112.892

2 8,673 6711, 200 96,448 3193

m _:
as0 —
300 —
250 —
200 —

7

@

o
150 /‘\L

100

4,919

_ %—.
50

o '215' E': ?'g 1'0'_"'125.5'
Hinh 3.27. Sac ky do sac ky gel ciia mau polysaccharide dang sam

3.4.3.2. X&c dinh cau tric phan tir inulin
Két qua phan tich sic ky gel va cac phd FT-IR, NMR, DEPT, HSQC, HMBC cua bot dang sam

tinh sach. (Hinh 3.28+3.34) va bang 3.16. Polysacccharide trong dang sam duoc xac dinh 1a mot
inulin dang fructopolysaccharide véi DP khoang 19-23 (Hinh 3.35).

18



OH

@

Transmitance (%]
U I B B

(b)

Hinh 3.28 - 3.29. Phé IR ciia bot dang sam tinh sach (a) va inulin thwong mai (b)

w oW 5 N B W N B 0o

Hinh 3.30. Phé 13C-NMR (D20, 125 MHz)

Ly -

b | ICH
ey JiJ

i, ) J 2CH,
A |
. " T

J ‘ 1 . l o " ||
Hinh 3.31. Pho DEPT

I by FHLHSHE
q“:-\;_\‘\- i l
M : 0
< | .U ‘
SO \ ’ fH {
| G-H1 | 1 | ‘ | GHY
N/ | h VR GHY'
L o ' J\ I
) X - J N ) Wy Nomil
AT G0 QY e $ 25 M =

A.LERL

Hinh 3.32. Phé H-NMR (D20, 500 MH?z)

FQ2 !
PO gFa FRa
v ) Il 1L
| L
\N—V :
o : .
9 /M i
LT §F3
\—v 0 frme

’. i
' .
Cs/Hs C6/Hs “-‘ CUML | F-HLHS HG

O B : :

Hinh 3.33. Pho HSQC

F-Q F-C5  FC4 FC6

b I e

: A GHY'
GHY/F-Q—

/,'—'./p ; ! -
—

FH3F-C2 . TR L FHi
" -— -, .
H o o F-Ha/F-C6 H3
‘- °.: FHLHS HG
FHE/FCS
TEHE NS CRTETE

Hinh 3.34. Pho HMBC

Hinh 3.35. Céu tric hda hec caa inulin

Bang 3.16. S6 liéu pho NMR va cau tric phan tir cia inulin

a’bSC

(Ppm)

*8¢

DEPT
(ppm)

4%H (ppm) (J, Hz)

Cac tuong tac

HMBC quan trong
(H—-C)

—1)-B-D-Fructofuranosyl-(2—

1 61,42 61,01 CH:

3,90 (d, J = 10,0 Hz, 1H)
3,69 (d, J = 10,0 Hz, 1H)

C-2,C-3

2 103,39 103,31 |C -
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3 7758 |7711 |CH 4,23 (m, 1H) C-1,C-2,C-4

4 7493 | 7441 |CH 4,08 (M, 1H) C-3,C-5,C-6

5 8143 |81,16 |CH 3,85 (M, 1H) C-4,C-3

6 6248 | 6221 |CHy 383 (m, 11 C-4,C-5
3,75 (M, 1H)

o-D-Glucopyranosyl-(1—

I’ 9273 |kt 5,41 (d, J = 4,0 Hz) C-2

2 |70,75 | kth 3,53 (dd, J = 4,0; 10,0 Hz)

3 | 7304 | kth 3,82 (M)

4 169,78 |kt 3,46 (t, J = 9,5 Hz)

5 |7164 |kt 3,82 (M)

& 60,75 |605 3,79 (m)

Ghi chi 2 Do trong D20, ® 125MHz, ¢ 500MHz; kth- khéng rd tin hiéu, *theo De Oliveira va Cs

Két qua nghién cizu cho thdy: Inulin trong dang sam t nhién ¢ tinh Ldam Dong thuge dang
GFn.C6 2 logi polysaccharide, 1 logi 1 inulin dang fructose-polysaccharide, chiém sé lwong lén
96,448% c6 khoi lwong phan tiz khodng 3.193 Da va mét logi chiém 3,552%, ¢6 khéi lwong phan

tir khoang 1.112.892 Da.

3.5. Nghién ciru siy phun tao bt inulin

3.5.1. Xac dinh chat mang va ty 1é chat mang
3.5.1.1. X4c dinh chat mang

Thong s6 sdy: Dung dich say phun 16°Bx; Nong do chat mang 10%; Nhiét d6 khong khi dau
vao/ra 180/85°C; &p suat khi nén (ASKN) 3 atm; Téc d6 dia phun (TPDP) 16000 vong/phat; Toc
dé bom nhu dong (TD BND)10 vong/pht.

a. Xét tinh chat vat ly

#\/¢ kich thwéc hat va chi sé6 phan bé kich thwéc

% iniensity:  5Dev (dan.,

014

mang Maltodextrin

a.Phd kich thuéc hat cia mau dang sam vai chat | b.Phé kich thudc hat cia mau dang sam véi chat

mang Dextrin
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¢.Ph6 kich thuéc hat cia mau bot dang sam say phun véi chat mang Gum Arabic

Hinh 3.36. Gian dd phén tich kich thwéc hat va dd phan tan

Két qua phan tich phé (Hinh 3.36 a,b,c) cho thiy bot dang sam say phun vai chat mang 1a
maltodextrin c6 PDI 0,497 nho nhét so véi 2 chat mang Dextrin va Gum Arabic.

#\/& tinh chat nhiét

Két qua duoc trinh bay & hinh 3.37(a, b).

osc Thermal Analysis Result

e

. 37.11C

Orset  449.08C
et 586.08C
-

10.00

e

226 96C

i

-0 00 e

(i

—e.

-0.00 100.00 200.00 40000

300.00
Temp [C)

a) Bot dang sam tinh sach

S00 00

Thermal Analysis Result

b) Bot dang sdm sdy phun véi cac chat mang

Hinh 3.37 (a, b). Gian d6 phan tich nhiét vi sai bt inulin tinh sach (a) va say phun (b)

Cac két qua phan tich gian do phan tich nhiét vi sai cho thay chat mang maltodextrin gitp tao
bot inulin ct dang sam c6 dd bén nhiét va bao vé inulin tét hon cac chat mang dextrin va gum arabic.

b. Vé ham lwong Inulin

Bang 3.19. Ham lwong inulin va tinh chat cam quan cia cac loai bt say phun

Loai chit | Do Ham luong Ham luong Ham luong
mang tan Inulin Fructan khoang tong | pH Cam quan
(mg/g) (mg/g) 56 (%)
N Hoi chua ngot,
Maltodex | Dé tan | 446,602 +4,75 | 472,56% +3,22 | 4,82°+ 0,07 | 5,46 e
mui dang sam déc trung
) N 404,14° +5,99 | 431,16 +7,59 Hoi chua ngot,
Dextrin | Dé tan 1,91°+ 0,08 e
5,15 | mui dang sdm dic trung
Gum x 442,39+ 5,19 Hoi chua, vi hoi dang,
| pétan 469,75% 2,19 | 5,09° £ 0,05 | 584 | . VIOl
Arabic mui dang sam dac trung

Ghi chi: Céc chir céi trong cling mét cét khac nhau thi khac nhau ¢é y nghia thong ké (p<0,05)
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Két qua phan tich céc hinh 3.36+3.37 va bang 3.19 cho thay matodextrin 1a chdt mang thich
hop dung sdy phun tqo bét inulin dang sam.
3.5.1.2. Xac dinh nong d6 chat mang

* V@ kich thwéc hat

Chat mang Maltodextrin ¢ cac nong do 5,10, 20% (w/v) duoc thém vao dich chiét. Nhiét do
say duoc cd dinh & muc nhiét dau vao/ra 185/85°C tuong ng véi bot sdy phun BS1; BS2; BS3.

Két qua phan tich phé kich thuéc (Hinh 3.38 abc) cho thay: Mau dang sam 3 khong dat yéu
cau vé céc chi tiéu cho nén bi loai, mau dang sdm 1 wu thé vé kich thudc hat nhung yéu thé vé chi
s6 PDI. Do d6, tinh chat nhiét va ham lwong inulin can phai duoc tiép tuc phan tich dé so sanh,
danh gia gitra 2 mau DS1 va BS2 véi miu diang sam tinh sach.

Results Results
Size [d.nm): Y Intensity: St Dewv (d. Size (d.nm): % Intensity: St Dev {(d.n...
Z-Average [d.nm): 539.3 Peak 1: 8672 B7.1 1425 7 Average (dnm): 5322 Peak1: 7589 1000 1014
Pdi: Osss Peak 2: 2087 azxs 28.01 Pdl: 0.497 Peak 2: 0.000 0.0 0.000
Iorcopt: 0.530 Poakd: Q000 ne pooa Intercept: 0.833 Peak3  0.000 00 0.000
Result quality :  Refer to quality report Result quality : Refer to quality report
Size Distribulion by Inlunsity Size Distribution by Number
1 4@ .
A N S
" {1 H 2 I\
R | 4 [
| o |
T I = EZD | l\
I £ | f
(B8 s [+
\ | \I
o1 1 11 ot v o axa oy VD'1 N 0 1o . 000 0000
o Size (dnm)
a. Bot say phun dang sam 1(bS1 At A LA
0L Say p ng (BS1) b. Bot say phun dang sam 2 (BS2)
- 5% chat mang o
- 10% chat mang
Results
Size (d.nm): % Volume: St Dev (d.nm):
Z-Average (d.nm): 1523 Peak 1: 988.5 45.8 118.4
Pdl: 0.637 Peak 2: 25.84 54.2 3.260
Intercept: 0.962 Peak 3: 0.000 0.0 0.000
Result quality : Refer to quality report
Size Distribution by Velume
A e [ st
: : ) :
e P Y e
_ : : M : "E
£ 1 : : |l : [
I | |
S AR I.J‘ ........................ Pl
o I I [
g | | [
EA0F R R RRERRLETS [ S EREETEPER IR
S [ ]
= [ [
T S fobe RER (RREERRERRERE
| [
. : N N I
01 1 10 100 1000 10000
Size (d.nm)

¢.Bot say phun dang sam 3 (PS3)
-20 % chat mang

Hinh 3.38 (a, b, ¢). Kich thwéc hat cia c4c loai bt inulin ding sAm theo ndng dd

chat mang
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#\/@& tinh chat nhiét

pec Thermal Analysis Result b Thermal Analysis Result
Fa
Peak B3T.1C ;
Ons sdssc [
10.00 Endset  SBS.OGC [ s ek paa4e
Heat 73.-!-€.I.'gln' Onssl 04150
! Endest 213750
Heat 30440
Peak 31 450
Onset  3183C . I Pest 230210
Endset  179.12C el == i Onest 226170
N Onset  222.33C
0,00 Heat -41.83Jig . Erdsst st Beaid
Endset 234.11C - st a2zl
Hest 377Uy i
ak G3.E2C
= T onsat 32ITC
ndset 188,630
o 21349
A0
.50 Vo0 a0 FI) 00,00 An o0 o000 ) L i ’ :’"3“_:':' . o
Temp [<] hamp [C]
’ 2
£na <am ti b) Bot say phun dang sam 1 (PS1)
a) Dang sdm tinh sach oL Sayp 9

. Thermal Analysis Result
mw
/
20.00+ /
/
/
10.00 /
/| Peak 497.56C
Peak 72.97C Onset  436.12C
Onset 31.33C / Endset 516.03C
Endset  127.76C A Heat 14.01Jig
oo Heat -19.59J/g
\ ‘.w,\/“
. T / Peak 152.79C
~—— o/
1/ Onset 149.58C
Il/ Endset  162.84C
-10.00F
Heat -5.58J/g
0.00 100.00 200.00 300.00 400.00 500.00 600.00
Temp [C]

¢) ) Bot siy phun ding sam 2 (BS2)

Hinh 3.39. Gian do phan | tlch nhiét ciia 3 mau dang sam say phun (a) Mau dang sam
tinh sach, miu say dang sam 1, ¢) Mau say dang sam 2

Két qua phan tich gian do nhiét (Hinh 3.39) cho thiy mau dang sdm 2 bén nhiét hon mau
dang sdm 1 nhiéu lan. Thém vao d6 PDI ctia mau dang sam 2 1a 0,497 rat gan véi muc 0,4.
Xét vé tinh chdt nhiét thi mau dang sam 2 duwroc chon lya.
* V& ham lwong Inulin va fructan
Két qua nghién ctru cho thay:
Ham luong Inulin trong mau dang sam 1 dat 431,16° mg/g bot va mau DS2 dat 459,90 mg/g
bot. Trong khi d6 ham lugng fructat cia mau DS1 va BS2 lan luot 13 452,56, 469,402,

Nhue v@y mau DS 2 ¢6 ham leong cac chat Inulin, fructan cao hon mau dang sam1. Két hop Voi
két qua nghién cizu vé tinh chat nhiét (Hinh thi nong dg chdt mang 10% duwroc chon lira dé bé sung
vao dich chiét.

3.5.2. Xac dinh nhiét @6 khi dau vao

Cb dinh chat mang & muac 10%, nhiét do siy dau vao & cac muc 130,150,185, 210°C va nhiét
d6 dau ra 85°C, tuong (ng voi mau sy BS4, PS5, PS2, PS6. Két qua phan tich kich thudc hat
duoc thé hién qua cac biéu d6 (Hinh 3.41) va bang 3.21.
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Bang 3.21. Kich thwéc hat va PDI theo nhiét do say

. K thudc hat Kich thuéc hat va mat do

Nhiét do : A 2

budng say- trung binh | Kich thuéc loai Mat do DQO am

vaola (°C) | Mau (d.nm) hat (d.nm) (%) PDI (%)
876,4+110,7 8.4

130/85 DS 4 1224 85,71+10,89 07 | o734 | 02004
13,51+1,466 90,9
1054+132,2 182

150/85 PS5 1070 117,3+14,57 08 | ogos | >A40¥005
14,551,851 80,9

185/85 pS2 | 8842 758,9+101,4 100 | 0497 | 6,06£027

210/85 PS6 | 9962 442,254,28 100 | 0686 | 427+033

Khi say & nhiét do vao/ra 1a 185/85°C, mau say ding sam 2 c6 thudc nho nhat, dat 884,2 nm
va PDI 0,497, mat do hat 100%. Két qua nay cho thiy do dong déu vé kich thudc hat cia mau dang
sAm2, cac mau say dang sam con lai déu co kich thudc 16n hon. Cu thé mau dang sam 4 va dang
sam 5 déu c6 kich thudc Ién hon 1000 nm, PDI >0,7 va c6 t6i 3 loai hat trong mau sdy. Két qua nay
minh rang khi siy ¢ cac muc nhiét khac 185/85 s& cho mau co kich thuéc hat 16n va khong dong
déu.

Nhuw vy, théng sé thich hep cho qué trinh sdy phun tgo bét & chat mang 10%, nhiér dé say
vao/ra 185/85°C, ASKN 3 atm, TDBND 20 v/p, TPDPP 16000 vip.

s s
Size (d.nm): % Volume: St Dev (d.nm): Size (d.nm): % Volume: St Dev (d.nm):
Z-Average (d.nm): 1224 Peak 1: 876.4 g4 1107 Z-Average (d.nm): 1070 Peak 1: 1054 182 1322
Pdi: 0.734 Peak2: 8571 07 10.89 Pdi: 0806 Peak 2: 117.3 08 14.57
Intercept: 0.934 Peak 3: 13.51 809 1,466 Intercept: 0.903 Peak 3: 14.55 80.9 1.851
Result quality : Refer to quality report Result quality : Refer to quality report
Sze Distribution by Volume Size Distribution by Volume
50T
40t =
£ 20! 5
{ ~ 10
10
1] — 01 1 10 100 1000 10000
01 1 10 100 1000 10000 Size (d.nm)
Size (d nm)
7
A
At Ay dAnQ <A Bot say dang sém 5 (BS5)
Bot sdy dang sam 4 (BS4) ol Say dang
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Results
Size (d.nm): % Volume: St Dev (d.nm):
Results Z-Average (d.nm): 996.2 Peak 1: 442.2 100.0 54.28
Size(dnm): % Intensity:  StDev (d.n.. Pdl: 0686 Peak2:  0.000 00 0.000
Z-Average (d.nm): 582.2 Peak1:  758.0 1000 1014 Intercept: 1.01 Peak3:  0.000 0.0 0.000
Pdi: 0.497 Peak2:  0.000 0o 0.000 Result quality : Refer to quality report
Intercept: 0933 Peak 3: 0.000 0.0 0.000
Result quality : Refer to quality report Size Distribution by Volume
Size Distribution by Number 50
40 : 40
g
\ : g 30
=30 : g °
B f\: s
2 I 2
& [N 52
£ 20 || 3
£ I s
5 It 10
PP PP PPN SETPPPP PR | IO TR
[
| o — s
/ -\ 01 1 10 100 1000 10000
01 1 10 100 1000 10000 Size.(d.nm)
Size (d.nm) 4
Bot say dang sém 6 (DS6)
Bot sk ds am 2 ) ot say dang sa S
ot say dang sam 2 (bS2)

Hinh 3.41. Kich thwéc hat cia c4c loai bot say theo nhiét do
3.5.3. Pé xuit quy trinh siy phun va san xuét thir bot Inulin ding sam

3.5.3.1. Quy trinh say phun tao bot ding sam

Nguyén li¢u tuoi, cat lat séy kho (dm do < 10%)

'

Xu Iy nguyén liéu |« n-hexan va EtOH 90%
DUQC LIEU PA XU LY
]:. O 71°C, trong 36 phut, ty 1&
Ba dugc ligu Chiet nudce /nguyén liéu 1: 47 ml/g
r' s
Y

Loc (Loc tho va loc tinh - PTFE 0,45nm)

Y

C6 dac dén 16°Bx

v Maltodextrin 10%;
Séy phun #——| Nhi¢t d6 khi dau vao/ra
185°C/85°C;

Ap suét khi nén 3 atm:;
Toc do dia phun 16000 v/p

A 4

Bot inulin dang sam

Hinh 3.42. Qui trinh siy phun tao bt inulin tir ding sAim
Thuyét minh qui trinh
1. Dfmg sim tuoi, dat tiéu chuin nguyén liéu dugc, dugc rura sach, thai 1at mong br:?mg dao,
say nong (<60°C) dén kho (do am <10%), dugc bao goi chan khong bao quan & nhiét do thuong.
2. Chiét siéu am chiét dich & nhiét do 71°C/36p /47 ml. Chiét 1 lan.
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3. C6 dic dich chiét trong diéu kién chan khong dén 16 °Bx (Toc do 90 vong/phut, nhiét do
55°C).

4. Say phun: Thém 10% Maltodextrin vao dich c6 dic, ddng nhat dich. Tién hanh sdy phun
(Nhiét 6 85°C; ASKN 3 atm, TDBND 20v/p, TDDP 16000 v/p) thu bot thanh phim.

5. Kiém tra chat lugng bot thanh phim thong qua cac danh gia vé dic tinh cam quan, 1y hoa,
vi sinh, hoat tinh prebiotic So sanh voi QCVN s6 46/2007 vé chat lugng danh cho san pham thuc
phim chirc ning.

6. Bot say phun ding sam thanh pham dugc bao gdi hat chan khdng, bao quan nhiét ¢6 phong
(25°C).

3.5.3.2. San xuat thir va danh gia chat lwong bt inulin tir ci ding sim

=

=R KER

A\ =N
N—7 ) | F
; . faq OH
OH ' | | l
a) Bot inulin dang sam tinh sach b) Bot inulin dang sam sy phun

Hinh 3.43. Phé FT- IR ciia bdt inulin dang sam tinh sach (a) va say phun (b)

Pho FT-IR s& cho biét sy 6n dinh vé mit cau tric cia inulin trong bot say phun. Két qua nghién
ctru cho thay (Hinh 3.43): Cau trlic hda hoc Inulin giéng nhau gitra mau ding sam tinh sach va mau
say phun. Thém vao dé cac peak tai viing 943 cm™chi ra sy hién dién cua Fructose-furanoryl khong
thay doi.

Nhue vy 6 ché dg say néi trén khong lam dnh hweng cau tric phan tz Inulin trong bt say
phun. Diéu nay lam co sé dé khang dinh tinh chdt sinh hoc cia bét inulin dang sam say phun
trong cac nghién cizu tiép theo.

Bang 3.22. Két qua cac dic tinh cia bdt dang sam say phun thanh pham

STT | Pic tinh PVT Két qua Gidi han cho phép
1.Pac tinh cam cam quan
1.1. | Mau Nau nhat
1.2 | Mui Thom cua dang sam
1.3 | Vi Ngot nhe
2.Pac tinh ly — hoa hec
21 [ Do am % 6,06 + 0,27
2.2 | Nhiét phan huy hoan toan cac °C > 600
phan tu
2.3 | Kich thudc hat d.nm 884,2
24 | Matdo % 100
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25 | PDI 0,497
27 | pH 5,18 + 0,01
2.8 | Ham lugng Inulin (mg/g) 445,90 £ 2,79
2.9 | Ham lugng Fructan (mg/g) 469,40 +1,61
2.10 | Bo hoatan g/ml/phat | 1/9,5 + 0,5/15
2.10 | Khoang (tro) tong sb % 4,82+0,07
3. Kim loai ning (Theo QD s6:46/2007/QD-BYT. Ngay 19/12/2007%)
Pb ppm KPH 10
Cd ppm KPH 0,3
Hg ppm KPH 0,5
As ppm KPH 50
2.11 | Tap chat vo co ppm KPH
3. P an toan vi sinh vat (Theo QD s6:46/2007/QD-BYT. Ngay 19/12/2007%)
3.1 | Téngsé VSVHK CFUlg 1,0 x102 10*
3.2 | Tong so6 Eschirichia coli CFUlg KPH Khéng co
3.3 | Tong so6 Clostridium perfringens CFUlg KPH 10
3.4 | Phét hién Salmonella spp Cé hoac KPH Khong cé
KPH/25 g
3.4 | Tong s6 bao tir nam men- nam moéc | CFU/g KPH 102

Ghi cha: KPH: Khéng phéat hign.
* Quyét dinh VIV ban hanh “Quy dinh gidi han téi da 6 nhiém sinh hoc va héa hoc trong thuc phdm ”
Két qua nghién ctiu (Bang 3.22) cho thay:
*\/& chat hrgng cam quan
San pham bot siy phun thu duoc tir dich chiét ¢ang sdm dang bot, mau nau vang, thom mui
dang sam.
* \/é céc chi tiéu ly — hoa
Bot Inulin dang sam say phun thu duoc c6 d6 am 12 (6,06 + 0,27) %, khoang tong sé (4,820 +
0,07) %. Tan hoan toan trong nudc (1g/10 ml), thoi gian tan nhanh (15 phut). Do pH trong khoang
(5,18 % 0,01). San pham bét say phun thanh phdm c¢6 ham luong Inulin trung binh (445,90 * 2,79)
mg/g bot sdy phun; ham lugng Fructan trung binh (469,40 +1,61) mg/g bot sdy phun; Khong phéat
hién ham lugng kim loai nang.
* \/é chi tiéu vi sinh vat
Bot inulin dang sdm sy phun dat yéu cau vé cac chi tiu VSV theo quy dinh ciia Bo Y té.
Tur nhizng phan tich trén cho thdy, san phdam bét inulin dang sam sdy phun theo quy trinh cuia
lugn dn dat céc tiéu chi vé chdt lwong cam quan, hda hoc va dat cac yéu cau vi sinh vt (qui chudn
BYT). Vi vdy, cé thé diing cho san xudt thuc pham va thuec phdam chice néng.
3.6. Thir nghiém sir dung inulin tir ddng sam tao bt synbiotic va dinh hwong irng dung trong
thuc phé‘im
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3.6.1. Anh huéng ciia bot inulin ding sim dén sw phat trién ciia mot s6 loai vi khuin ding
trong san xuit ché pham probiotic

Bang 3.23. Hoat tinh prebiotic caa bt sy phun

Mat d6 vi khuan (CFU/g)
S Loai vi khuan Bandiu | Saukhi Nui ¢6 bd sung bot siy inulin
T nuoi tang dang sam
! sin Matdo | Mat do so véi nudi khong
bo sung (sau tang sinh)
1 | E. faecalis (M1) 1,7 x10% | 2 x10° 5 x10° 12,5 lan
2 | L. acidophillus (M2) 8 x10° 3.1x10° | 9x10° 12,9 lan
3 | L. rhamnosus (M3) 6,3 x10° | 3x10° 8 x10° 12,6 lan
4 | E. faecalis (M4) 2x10%° | 5x10° 7 x106 11,4 1an
5 | L. plantarum (M6) 2 x10° 3x10° 15,9 x10° 15,3 1an
6 | L.acidophillus (M7) 4 x10% | 2x10%° 2,3 x101 11,5 1an
7 | B. longum (M8) 108 8,2x10° | 8x10% 19,75 1an
8 | B. lactics (M9) 108 1,3x 10° | 7x10° 15,38 1an

Ghi cha: CFU: Colon Forming Unit; 1 Tang
Khi bé sung bét say dang sam véi ham lwong 4 % (WIV-tiwong dicong 2% inulin) vao méi trieong

nudi cdy tao prebiotic ¢ thé kich thich sinh trudng va lam ting sinh khéi cua 8 chung vi khuan
ther nghiém riéng lé tir 1,4 lan + 11,5 lan. Két qud nghién ciru ciing cho thay bét dang sam say
phun khi bé sung véi ham leong 4% (WIV) vao méi trieong nudi cay co thé lam tang sinh manh
sinh khei cac chung L. plantarum, L. acidophillus (M7), B. longum, B. lactics tir 5,3 lan dén 11,5
lan. Do vdy, cac ching nay dwoc lira chon d@é phéi trn véi bét inulin dang sam tgo thanh ché
pham synbiotic trong cac thi nghiém tiép theo.
3.6.2. Toi wu hoa qua trinh phdi tron bot inulin véi sinh khoi probiotic tao ché pham
synbiotic

* Xdc dinh mé hinh héi quy

Céc phuong trinh hdi qui Yi dang nhu sau:

Y1=18,75X1-751,35X2+199,10X3-264,81X4—671,62X5+ 1603,55X1 X2+ 136,11 X1 X3+ 265,78 X1 X4
+1111,23X1 X5+ 753,29X2X3 + 1110,64X2X4 + 2489,48X2X5 + 85,47 X3X4 + 545,84 X3Xs5 + 1694,67X4Xs,

Yo= -1,17X1 — 233,92X2 — 502,14X3 + 451,98X4 + 275,61Xs + 486,06X1X2 + 1895,58X1X3 -
719,92X1 X4 — 179,97X1 X5 + 1296,71XoX3 + 79,59X2X4 — 358,28X2Xs5 + 258,43X3X4 + 535,89X3Xs5 —
1280,18X4Xs.

Ys= -2,34X1 + 1278,78X2 — 539,63X3 + 465,39X4 — 452,61X5 — 1555,93X1X2 + 974.59X1X3 -
375.52X1 X4 + 643 X1 X5 — 1409,43X2X3 — 3231,67X2X4 — 1069,47X2X5 + 789,65X3X4 + 1362,59 X3Xs5 +
936,64 X4Xs.

Y= - 0,467X1 + 1470,62X2 — 882,72X3 + 865,77X4 — 291,82X5 — 2032,82X1 X2 + 1643.38X1X3 -
1141,00X1X4 + 1489,03X1X5 — 956,27 X2X3— 3637,44X2X4 — 1485,51 X2X5 + 436,49X3X4 + 1836,43X3X5
—590,01X4Xs.
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* X4c dinh thong s6 t6i wu cho qua trinh phdi trén tao synbiotic

Phan tich va tién hanh trang lap 4 bé mat dap tng cho két qua du doan cac thong s t6i uu
nhu sau: Bot inulin dang sam 0,55g/g; L. acidophillus 0,03g/g; L. plantarum 0,25g/g; B. longum
0,03; B. lactic 0,14g/g.

Kiém tra lai tai diém tdi uvu duoc dé xuit va so sanh véi cac td hop c6 sinh khdi cao nhat.
Két qua trinh bay qua bang 3.28.

Bang 3.28. Két qua kiém tra lai mét sb té hop c6 mat d§ cao nhit

Thanh phan Khéi lwong trong synbiotic SK Mat do trong synbiotic
(9/30) riéng CFU/g
T™H | TH | TH |TH | SFY9 [ 14 TH TH TH
iva | 12 | 3 |11 i wu 12 3 11
Bot say DS 1,746 | 1,543 | 1,35 | 1,254 - - - -
L. acidophillus | 0,10 | 0.66 | 0,268 | 0,166 | 5x10%° | 2,6 x10'! | 15,5x10% | 9 x10% 8 x10’
L. plantarum 0,614 | 0,385 | 1,00 | 0,522 | 2 x10* | 5,6 x10'! | 8x10't |2,81x10' | 4 x10M
B. longum 010 | 01 |0275| 01 |8x10% | 88x10% | 9x10¥ | 6x10'° | 7,5x10°
B. lactics 0,440 | 0,31 0,1 | 0,956 101 4.1 %101 | 3.9x10% | 1,1 x101t 10°
Sy bién dong mat do trong synbiotic sau 24 +
48h nubi cay (S6 lan ting hoac giam)
L. acidophillus 15,2 15,1 11,8 K tang
L. plantarum 12,8 14 14 12
B. longum 11,1 11,1 K tang K tang
B. lactics 14,1 13,9 11,1 K tang

Ghi chii: 1 tang ... lan; K = khdng

Tir cac két qua nghién cuu da xdac dinh dwoc cong thirc 16i wu cho viéc phéi tron tao
synbiotic: Vi vdy ham lwong bot inulin ding sam sdy phun 0,514 g dwoc phéi trén véi sinh khéi L.
acidophillus (M7) 0,22 g (SK riéng 5 x10%° CFU/q); 0,128 g sink khoi L. plantarum (SK riéng 2 X
10 CFU/g); 0,033 g B. longum (SK riéng 8 x10%° CFU/g) va 0,1 g sinh khoi B. lactic (SK riéng
10 CFU/g) dwoe chon lira dé tao ché pham synbiotic.
3.7. Thir nghiém ché pham synbiotic trén chudt thi nghiém

Két qua thir ngiém ché pham trén chuét thi nghiém nhu sau:

Thir nghiém déc tinh cap: Tir két qua thir nghiém cho thay ché pham synbiotic chira inulin
dang sam khdng thé hién doc tinh cip theo duong udng vai véi chudt thie nghiém & lidu toi da
(Dmax) 36,5 g/kg. Vi vay, luan an khdng xac dinh duoc gia tri LD50 cua ché pham.
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Tac dong diéu tri tiéu chay cap: Ché pham synbiotic c6 kha ning diéu tri tiéu chay & chuot
thi nghiém.

Tac dong kich thich mién dich: Ché pham synbiotic d thé hién tic dong kich thich mién
dich trén chudt nhit bi gdy suy giam mién dich bang cach tiém phuc mac liéu duy nhit
cyclophosphamid 150 mg/kg.

Thir nghiém déc tinh ban trwong dién: Chudt nhit udng ché pham synbiotic véi liéu 1,2
g/kg trong 14 hodc 28 ngay lién tuc khong anh huong dén chirc ning gan, than.
KET LUAN VA KIEN NGHI

1. KET LUAN

Tir cac két qua nghién cau ¢ trén cho thay luan 4n da hoan thanh tat ca cac noi dung dit ra,
thé hién qua cac két luan sau:

1) Ludn &n Xac dinh dwoc cdc dac diém hinh thai va cdu tric mé ci dang sam moc tie nhién
¢ Lac Dwong - Lam Pong lam co sé phan biét do tuéi, thoi gian thu hogch cu dang sam. Mat
khac, ludn dn ciing xdc dinh dwoc ci dang sam 3 ndam tuéi ¢ thanh phan cac chat dat tiéu chuan
DPVN, V (2017): Ham lwong dwong tong s6:10,08 +0,88 °Bx, ham leong chdt chiét tong so: (58,2
+ 1,57) g/100g; ham lwong tro tong so: (5,50+0,17) %, khdng chiza tap chdt vé co va kim logi
nang.

2) Ludn dn da xdc dinh dwoc c&c thdng sé t6i wu cho qud trinh chiét inulin tir Pang sam tie
nhién moc tai Lac Dwong Lam Pong: dung mdi chiét la medc cat 2 lan, nhiét dg chiét 71°C, thoi
gian chiét 36 pht va ty 1é dung mdi/nguyén liéu 1a 47ml/g véi hiéu sudt chiét inulin ci dang sam
dat 23,93%, fructan 26,96% va tong chat chiét hoa tan dat 61,35 %. Ludn dn ciing xdc dinh dwoc
cac thong sé thich hop cho qua trinh két tia thu inulin: nhiér dg thich hop d@é ¢é ddc dich chiét
trieée khi Két tiia dén 16°Bx 14 55°C, tc nhan két tia thich hop 14 ethanol, nong dg ethanol thich
hop cho qua trinh két tiza inulin 12 80% va nong dé ethanol thich hop cho qué trinh két tia fructan
14 90%, nhiéz dé thich hop dé két tia inulin 1a (6+1)°C véi hidu sudt két tia trung binh dat 95,53%.

3)Ludn dn da tinh sach va xdc dinh déic diém cau trac phan ti inulin tir Bang sam tu nhién
Moc tai Lac Dwong Lam Pong. Két qua nghién cizu cho thdy co thé tinh sach inulin tir dich chiét
thd bang phwong phdp két tia lgi nhiéu lan (6 lan) bang ethanol ¢ nong dg gay két tiia 80% vai
hiéu sudt thu inulin tinh sach 1a 75,85+0,84%. Polysacchride tinh sach thu nhén tir dang sam moc
tir nhién tai Lac Dwong - Lam Pong gom 2 phan ti: fructose polysacccharide: mgt phan ti c6 khoi
lirong 3.193 Da, ¢6 19-23 don phdn, chiém 96,448% va mét phan tir 6 khoi heong phan tir
1.112.892 Da, chiém 3,55%.
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4) Ludn dn ciing xdac dinh dwoc mét sé thdng sé thich hop cho qué trinh sdy phun tgo bt
inulin dang sam: chadt tro sdy 1a maltodextrin véi ty 1 bé sung thich hop 1a 10%, nhiét dé khi dau
vao 185°C va nhiét do khong khi busng sdy 1a 85°C, &p sudt khi nén 3 atm, téc dg bom nhdp liéu
10ml/p twong g Véi toc dé dia phun 16000 v/p. Bét inulin dang sam sdy phun ¢é ham hrong
inulin dat (445,90+ 2,79) mg/g, ham luong fructan dat (469,40 £1,61) mg/g, pH (5,18+0,01), ham
lieong khodng (4,8220,07) %. D6 hoa tan:1/9,5+0,5/15 (g/ml/phiit); D6 ém (6,06£0,27) %; khong
chiza tap chdt vé co va kim loai nang. Bét inulin dang sam c6 kich thuéc hat (882,2+101,4) nm,
mdt do hat 100%, dé phan tan PDI 0,497; Nhiét do phan huiy hoan toan cac phan ti trong bot
inulin dang sam trén 600°C. Bét inulin dang sdam dat tiéu chuan an toan vé sinh thuc pham theo
qui dinh hién hanh cia Bg Y té.

5) Két qua si dung bét inulin ddng sam dé tao ché pham synbiotic dinh hwéng ing dung
trong thuec pham: Bét inulin dang sam cé dac tinh prebiotic manh véi liéu siz dung 4,0% (w/w
twong dwong 2% tinh theo Inulin) cé thé kich tang sinh té bao (CFU) cua 8 chung vi khuan tor
1,4+11,5lan (2 chung L. acidophillus, L. plantarum, L. rhamnosus, B. longum, B. lactic, 2 chung
Enterococcus faecalis), trong dé ching L. acidophillus (M7) dat Mirc tang sinh cao nhat 1a 2,3
x10'CFU/g va chiing Enterococcus faecalis (M4) dat mirc ting sinh thap nhat 1a 7x168 CFU/g.

6) Cong thizc phoi trén tao bt synbiotic: Bét inulin dang sam 0,514 g/g, sinh khai chung vi
khuan L. acidophillus (5x10'° CFU/g): 0,22 g/g; sinh khéi L. plantarum (2 x 10** CFU/g): 0,128
g/g; sinh khéi B. longum (8 x 101° CFU/g): 0,033 g/g va sinh khai B. lactics (10'* CFU/g): 0,1g/g.

7) Két qua thiz nghiém trén chugt nhdt cho thdy ché pham synbiotic véi liéu si dung liéu 1,2
g/kg va 2,4 g/kg trong 14 hodc 28 ngay khong doc, khdng dnh hudng dén chirc nang cua gan,
thdn & chugt thiz nghiém va ché pham synbiotic c6 khd ndng kich thich mién dich ciing nhw ¢6
kha néng diéu tri tieu chay ¢ chugt nhdt.

2. KIEN NGHI

Tir két qua nghién ctru & trén, cho phép dé xuat mot sb ¥ kién sau:

- Tién hanh nhan giéng va trong dang sam dé bdo ton gen va dam bao nguyén lidu cho qua
trinh san xuat.

- Tiép tuc san xuat thiz nghiém bér dang sam sdy phun dang prebiotic, synbiotic ¢ quy md

\6n lam co 56 X8y dung gid thanh va thwong mai hda san pham.
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