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Luan 4n da thu dugc mot sb két qua méi bd sung vao linh vuc nghién ciru, siy phun
tao bot cii dang sam (Codonopsis javanica) va tao ché pham synbiotic tir bot ci dang sam
dinh hudng tmg dung trong thuc pham chirc ning:

1) Ludn an da xac dinh dwoc cac dac diém hinh thdi va cdu tric mé ci dcfng sam
(Codonopsis javanica) moc tw nhién ¢ Lac Dwong - Lam Péng lam co sé phdn biét do
tuéi va thoi gian thu hoach cu a"cfng sam. Mat khac, ludn an ciing xac dinh dwoc cu dcfng
sam 3 nam tuéi c6 thanh phan cdc chdt dat tiéu chuan DPVN V, (2017): Ham lrong
dwong tong sé:(10,08 £0,88) °Bx, ham lwong chdt chiét téng sé: (58,2 + 1,57) %; ham
lieong tro tong s6:(5,50% 0,17) %, khéng chira tap chdt vé co va kim loai néng.

2) Ludn dn dd xdc dinh dwoe cde thong sé toi wu cho qud trinh chiét inulin tir Cii
ddng sam (Codonopsis javanica) tw nhién moc tai Lac Dweong Lam Pong: dung méi chiét
la nwée cat hai lan, nhiét dg chiét T1°C, thoi gian chiét 36 phiit va ty 1é dung méi/nguyén
liéu la 47ml/g véi hiéu sudt chiét inulin ci dang sam dat 23,93%, fructan 26,96% va tong
chdt chiét hoa tan dat 61,35%. Ludn an cting xdc dinh dwoc cdc yéu 16 thich hop cho qua
trinh két tia thu inulin: nhiét @ thich hop dé cé dac dich chiét trde khi két tiia dén 16°Bx
|a 55°C, tdc nhan két tia thich hop la ethanol, nong dé ethanol thich hop cho qud trinh
két tia inulin la 80% va néng dé ethanol thich hop cho qud trinh két tia fructan la 90%,
nhiét dg thich hop dé lang két tia inulin la (6+1) °C véi hiéu sudt Két tia trung binh dat
95,53%.

3) Ludgn an lan dau tién tinh sach va xdc dinh ddc diém cdu tric cia phdn i inulin
ciia cii dang sam (Codonopsis javanica) tw nhién moc tai Lac Dwong Lam Pong. Két qua
nghién ciru cho thdy cé thé tinh sach inulin tir dich chiét thé bang phwong phdp két tia
lai nhiéu lan (6 lan) bang ethanol & nong do gay két tiia 80% véi hiéu sudt thu inulin tinh
sach la (75,85%0,84)%. Inulin tinh sach thu nhén tir ci dang sam (Codonopsis javanica)

moc t nhién tai Lac Duong - Lam Déng gom 2 phdn tir fructose polysacccharid: mét



phdn tir 6 khoi heong 3.193 Da, ¢6 19-23 don phdn, chiém 96,448% va mgt phan ti co
khoi lwong phan tir 1.112.892 Da, chiém 3,552%.

4) Ludn an lan dau tién xdc dinh dwoc mot s6 thong s6 thich hop cho qua trinh de
phun tao bét inulin ci ding sam (Codonopsis javanica): chdt tro sdy la maltodextrin, véi
ty 1é maltodextrin bo sung thich hop la 10%, nhiét do khi dau vao 185°C va nhiét do
khong khi buong sdy la 85°C, dp sudt khi nén 3 atm, toc dé bom nhdp liéu 10 ml/p, twong
g véi toc do dia phun 16.000 v/p. Bét inulin cii dang sam sdy phun c6 ham leong inulin
dat (445,90+2,79) mg/g, ham luong Fructan dat (469,40+1,61) mg/g, pH (5,18+0,01),
ham heong tro (4,82+0,07) %. PJ hoa tan: 1/9,5+0,5/15 (g/ml/phit; Bé am (6,06+0,27)
% va khéng chira tap chat vé co va kim logi ndng. Bot inulin cii dang sam c6 kich thuée
hat (882,2+£101,4) nm, mdt do hat 100 %, do phan tan 0,497 DPI, nhiét do nong chay trén
600°C. Bot inulin cu dcfng sam dat tiéu chuan ATVSTP theo qui dinh hién hanh cua Bo Y
té doi véi thwe pham chike néng.

5) Ludn dn lan dau tién tién hanh sir dung bot inulin cu dcfng sam tao ché phcfm
synbiotic dé dinh huwéng g dung trong thwe pham va thu diegc mot sé két qua: Bot inulin
dang sam cé ddc tinh prebiotic manh véi liéu sir dung 4% (twong dwong 1,8-2% tinh theo
lirong inulin) c6 thé kich tang sinh té bao (CFU) ciia 8 ching (2 ching L. acidophillus,
L. plantarum, L. rhamnosus, B. longum, B. lactic, Enterococcus faecalis) tir 1,4+11,5
lan, trong do L. acidophillus dat mirc tang sinh cao nhat la 2,3 x10**CFU/g va vi khudn
Enterococcus faecalis dat mikc tang sinh thdap nhdt la 7x10° CFU/g.

6) Ludn dn xdc dinh dwoc cong thurc phéi trom tgo bot synbiotic: Bot inulin cu dcfng
SAm 0,514 g/, sinh khoi L. acidophillus (5x10%° CFU/qg) 0,22 g/g; sinh khéi L. plantarum (2
x 10 CFU/q) 0,128 g/g; sinh khoi B. longum (8 x10'° CFU/g) 0,033 g/g va sinh khéi B.
lactiCs (10! CFU/g) 0,1g/g.

7) Két qud thir nghiém ché phdam synbiotic trén chudt nhdt cho thdy ché pham
synbiotic véi liéu sir dung liéu 1,2 g/kg va 2,4 g/kg trong 14 hodc 28 ngay khéng déc,
khéng anh hwdng dén chirc ndng cia gan, thdn 6 chudt thir nghiém va ché pham synbiotic
6 kha nang kich thich mién dich ciing nhw ¢é kha ndng diéu tri tiéu chay & chudt nhat.
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The thesis has obtained some new results added to the field of research, spray drying
to create inulin powder from Dangshen (Codonopsis javanica) and making synbiotic
preparations from inulin for application in functional foods:

1)The thesis has researched and determined for the first time the morphological and
structural features of the isotropic root tissue (Codonopsis javanica) that grows naturally in
Lac Duong - Lam Dong as the basis for age discrimination and timing. Harvesting Dangshen
roots. On the other hand, the thesis also determined that 3-year-old Dangshen root has
ingredients that meet Vietnamese pharmacopeia standards in 2017: Total sugar content:
(10.08 £ 0.88) °Bx, Total extract content:(58.2 = 1.57) g/100g; Total mineral content: (5.50
+ 0.17) %, containing inorganic impurities and heavy metals.

2)The thesis has first time researched and optimized the inulin extraction process from
Codonopsis javanica that naturally grows in Lac Duong Lam Dong: the extraction solvent
is distilled water, extraction temperature 71°C, extraction time, 36 minutes, and the ratio of
solvents / raw materials is 47ml/g with 23.93% inulin extract, 26.96 % fructan, and 61.35 %
of total dissolved extracts. The thesis also identifies the right factors for inulin precipitation:
the appropriate temperature to concentrate the extraction before precipitating to 16 °Bx is
under 55°C, the suitable precipitation agent is ethanol, the concentration of ethanol is fit.
The content for inulin precipitation is 80%, and ethanol concentration for fructan
precipitation is 90%, temperature for inulin precipitation is (6£1)°C with average
precipitation efficiency of 95.53%.

3) The thesis studies for the first time on purification and determination of the
molecular structure characteristiCs of inulin obtained. The study results showed that it is
possible to purify inulin from crude extracts by recrystallization six times, and the purified
inulin collection efficiency is (75.85+0.84) %. The purified inulin obtained from Codonopsis
javanica naturally grows in Lac Duong - Lam Dong province includes two molecules of
Fructose polysaccharide: a molecular with a mass of 3,193 Da, about 19-23 monomers,



depict at 96,448%, and the other molecular has a molecular weight of 1,112,892 Da,
accounting for 3,552%.

4) The dissertation identifies for the first time some parameters suitable for the spray
Dangshen powdered in Codonopsis javanica. The drying aid is maltodextrin, with the
appropriate additional maltodextrin ratio of 10 %. The inlet temperature is 185°C, and the
drying chamber air temperature is 85°C; The compressed air pressure is 3 atm, the input
pump speed is 10ml/p, which corresponds to the injector speed of 16,000 rm. The powder
obtained had an inulin content of (445.90 = 2.79) mg/g; Fructan content reached (469.40
+1.61) mg/g, pH (5.18 £ 0.01), mineral content (4.82 + 0.07) %. Solubility: 1/9.5+0.5/15
(g / ml/ min; Humidity (6.06 + 0.27) % and free of inorganic impurities and heavy metals.
particle size (882.2£101.4) ym, particle density 100%, dispersion 0.497 DPI, melting
temperature over 600°C. The powder meets food safety standards according to current
regulations of the Ministry of Health for functional food.

5) The thesis has done for the first time by using powder from Dangshen to make
synbiotic products to apply in food and obtained some results: Dangshen spray-powder
containing Inulin has strong prebiotic properties with a dose of 4% (w/w- equivalent to 1.8-
2% based on inulin content) can stimulate cell proliferation (CFU) of 6 strains (L.
acidophilus, L. plantarum, L. rhamnosus, B. longum, B. lactic, Enterococcus faecalis) from
1,4 + 11.5 times, in which, L. acidophillus had the highest fertility rate of 2.3 x10''CFU/ g
and Enterococcus faecalis had the lowest fertility rate of 7x10 ¢ CFU/ g.

6) The thesis first has identified the synbiotic mixing formula for the first time:
dangshen powder 0.514 g/g mixed with L. acidophillus biomass 0.33 g/g (density
5x10°CFU/ g); 0.128 ¢/ g L. plantarum biomass (density 2x10*CFU/ g); 0.033 g/g B.
longum (density 8 x 101°CFU / g) and 0.1 g/ g of B. lactiCs biomass (density 10**CFU/ g).

7) The thesis tests synbiotic products for the first time in mice. Results, synbiotic's doses
of 1.2 g/ kg and 2.4 g/ kg using for 14 or 28 days were not acute toxicity, semi-chronic toxicity
to the liver's function, and to the kidney in test rats. Synbiotic has immunostimulating
properties as well as the ability to treat diarrhea in mice.
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