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Linh vire k§y thuit dwoc dé cap

Sang ché thudc linh vuc 1én men tmg dung trong céng nghé sinh dugc. Cu thé 13,
sang ché dé cap dén quy trinh san xuit sin phim 1én men tir thao duge hd trg 6n dinh
duong huyét. Nhitng thao dugc chira cac hoat chit tyr nhién c6 tic dung tc ché hoat
dong ctia cac enzym lién quan t&i viée ting dudng huyét, nhu e ché hoat dong cua
enzym alpha-glucosidaza s& 1am giam su phan huy tinh bot thanh dudng trong rudt, din
t61 lam giam hép thu duong va 13m gidm dudng huyét, hd trg duong huyét khde manh.

Tinh trang ki thuét ciia sing ché

Dai thdo dudng (DM, Diabetes mellitus) 1 mot bénh rbi loan chuyén hoa tién trién
man tinh v4i cac bién ching de doa tinh mang bao gém bénh tim mach, bénh vong mac,
bénh than va bénh Iy thin kinh, cubi cing c6 thé d4n dén tir vong. Bénh dugc dic trung
boi tinh trang ting dudng huyét kém theo suy giam chuyén héa carbohydrat, lipit va
lipoprotein do khiém khuyét vé tiét insulin (DM tuyp 1) hodc khiém khuyét trong hoat
dong cta insulin (DM tuyp 2) hodc ¢4 hai. Nam 2014, ty 18 méc bénh tiéu duong trén
toan thé giéi udce tinh 12 9% & ngudi trudng thanh tir 18 tudi tré 1én (Xem tai liéu: Global
status report on non-communicable diseases 2014, World Health Organization, Geneva,
2012). T chire Y té Thé gidi ciing du doan ring bénh tiéu dudng sé& 1 nguyén nhan gay
tt vong ding thr 7 vao nam 2030 (Xem tai liéu: Mathers CD & Loncar D,. (2006).
Projections of global mortality and burden of disease from 2002 to 2030. PLoS
Medicine, 3(11), 442). D3 dat duoc tién bd déang ké trong viéc nghién ctru va phat trién
cac thube chdng tiéu duong, dac biét 1a cua céc cong ty dugce phim.

Bénh dai thao dudng tuyp 2 13 hién twong co thé van san xuét dugc insulin, nhung
san xuét v6i lwong khong di ding hoic do té bao khong sir dung dugc insulin hodc do
co thé sinh ra khang thé khang insulin. Bénh nhan tiéu dudng tuyp 2 khéng bit budc
phéi tiém insulin ngoai sinh nhu tuyp 1, nhung phai sir dung dén cac thudc ha glucoza
duong méu.

Dua trén co ché hinh thanh bénh, nhitng ngudi bi tidu dudng tuyp 1 s& didu tri
bang c4ch bd sung insulin duong tiém vi tuyén tuy mit chirc ning san xuit hoat chét
ndy. Con tiéu dudng tuyp 2 thi 1a do ngoai sinh tac dong, anh hudng tir théi quen, 161
sdng ctia ngudi bénh nén 12 loai phé bién nhat, chiém dén 90% cac truong hop bi dai
thao duong.
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Céch diéu tri tiéu duong tuyp 2 d6 13 sit dung thuc ha duong huyét dang vién két
hop véi viéc thay dbi 161 sbng va ché o in ubng hop 1y, khoa hoc. Cac nhom thudc tri
tidu duong phd bién hién nay: nhém Sulfonylurea, Nhom irc ché men Alpha-glucosidaza,
Nhém thudc tri tiéu duong Biguanid, Meglitinide, Nhom thube tri tidu dudng
Thiazolidinedion, Thudc ddng vén thu thé GLP-1, Thubc ttc ché men DPP-4.

Céc thubc diéu tri tiéu dudng hién nay c6 kha ning kiém soat dudng huyét & mirc
do t6t va lam giam nguy co cac bién chimg ctia bénh tiéu dudng nhu tbn thurong than
kinh, suy giam thi lyc, dot quy va bénh tim mach; Tuy nhién, cac thubc didu tri tiéu
duong cling c6 mot s6 tac dung phuy, bao gbm: (1) Tiéu chay: Mot s6 thudc didu tri tiéu
dudng c6 thé gy ra tiéu chay, do anh hudng dén chic ndng tiéu hoa ctia bénh nhén; (2)
Ha duong huyét qua mirc: Mot s6 thubc c6 thé 1am giam duong huyét qua mtrc, dan dén
tinh trang ha dudng huyét; va (3) Tac dung phy khéc: Mot s6 thudc c6 thé gay ra céc tac
dung phu khac nhu budn nén, chéng mit, dau d4u hodc ting can.

Dua trén u6c tinh gin ding, T chic Y té Thé gi6i (WHO) da cho réng hon 3/4
dan sb & cac qubc gia dang phat trién st dung thubc thao dugc dé cham séc strc khoe
ban dau (Xem tai liéu: Lugman S, Rizvi SI, Beer AM, Khare SK & Atukeren P,. (2014).
Efficacy of herbal drugs in human diseases anddisorders. Evidence-Based
Complementaryand Aternative Medicine (pp. 2), 273676). Nhiéu loai thudc thao dugc
cin ¢6 su bién dbi sinh hoc bai hé vi sinh vat trong rudt gia dé c6 hoat tinh sinh hoc, cho
thiy su can thiét ciia qua trinh 1én men trong tng dung didu tri cta thude thao duge. Céc
nguyén tic co ban clia qua trinh 1én men vi sinh vét va bién ddi thudc théao dwoc truyén
théng c6 thé duge tom t&t thanh cac dic diém sau: (1) vi sinh vt trong giai doan phat
trién c6 thé tao ra nhidu loai dai phéan tir c6 hoat tinh sinh hoc nhu proteaza, amylaza,
cellulaza, esteraza va amidaza 13 thanh vién cia ho enzym synthaza va phin huy. Nhiing
enzym nay déng vai tro chinh trong (cac) phan Gmng héa hoc lién quan dén qua trinh 1én
men khi chiung phén hity cac loai hoat chét trong thao dugc va bién ching thanh cac
thuc thé méi; (2) nhiéu vi khun c6 thé st dung céc hoat chét thao dugc 1am co chit dé
tao ra cac hop chit mdi, d6ng thoi cac chét chuyén héa thtt cAp ciia céc vi sinh vat nay
va céc loai hoat chét trong thao duge cling c6 thé twong tac v6i nhau dé tao thanh cac
hop chit méi; (3) mot sb chét trong thao duge c6 thé 1am thay ddi qu4 trinh trao d6i chat
clia vi sinh vat va do d6 c6 thé tao ra cac thanh phén méi; (4) cac hoat chét thubc co tac
dung diéu tri bénh trong thao dugc c6 thé duoc ¢o dic vi vi sinh vat ¢6 thé tiéu thu céc
thanh phén phi thudc nhu protein, dudng va céc chét khac trong giai doan phat trién ctia
chung.
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Hon 1200 loai thirc V4t ¢6 hoa da dugc cong bb 13 ¢6 tic dung chdng bénh tiéu
dudmg. Trong sb d6, mot phin ba da duge nghién ctru va ghi chép mot cach khoa hoc
trong khoang 460 bai bao da xuét ban (Xem tai liéu: Chang CL, Lin Y, Bartolome AP,
Chen YC, Chiu SC & Yang WC (2013). Herbal therapies for type 2 diabetes mellitus:
chemistry, biology, and potential application of selected plants and compounds.
Evidence-based Complementary and Alternative Medicine, 378657, 33). Bing ching
tich liiy cho thiy tac dong c6 lgi ctia qu trinh 1én men dbi v6i ddc tinh chdng tidu dudng
ctia thubce thao dugc (Xem tai liéu: Hussain A, Bose S, Wang JH, Yadav MK, Mahajan
GB, Kim H,. (2016). Fermentation, a feasible strategy for enhancing bioactivity of
herbal — medicines.  Food  Research  International, 81 (2016), 1-
16. doi:10.1016/j.foodres.2015.12.026 ).

Lee va cdng su da 1én men cdy nhau (Morinda citrifolia) dé thu san phdm c6 kha
ning hd tro bénh tiéu duong (Xem tai liéu: Lee SY, Park SL, Hwang JT, Yi SH, Nam YD
& Lim SI (2012d). Antidiabetic effect of Morinda citrifolia (Noni) fermented by
cheonggukjang in KK-A y diabetic mice. Evidence-based Complementary and
Alternative Medicine, 163280, 8). Tac dung ha dudng huyét ciia san phim 1én men cay
nhau ¢6 lién quan dén viéc gidm ca ham lwgng insulin trong huyét thanh va tinh trang
khang insulin. Dya trén nhitng phét hién nay, nguti ta da két ludn rang sw hip thu
glucoza cé thé 12 mot trong nhitng co ché gitp san phim 1én men ciy nhau chéng lai
tinh trang khang insulin. Cay nhau chira nhiu hop chét anthraquinon, flavonol glycosit

va terpenoit, c6 hoat tinh chong oxy hoa, chong viém va chong r6i loan lipit méu.

Jeon va cong su da tao san phém hd trg giam lugng duong trong mau nho 1€n men
cAy nhan sim (Panax ginseng C.A. Meyer) (xem tai liéu: Jeon WJ, Oh JS, Park MS &
Ji GE(2013). Anti-hyperglycemic effect of fermented ginseng in type 2 diabetes mellitus
mouse model. Phytotherapy Research, 27(2), 166—172).

Qua trinh 1én men cia cay thdo duogc cd thé lién quan dén nhiéu loai vi khuén va
ndm men khéc nhau, tiy thudc vao qua trinh 1én men cu thé va san phdm cudi cliing
mong mudn. Mdt sb loai vi khuan va ndm men phd bién duoc st dung trong qué trinh
1én men thuc vat nhu:

(1) Vi khuén:

- Vi khuén axit lactic (LAB):

s Lactobacillus spp.: L. acidophilus, L. casei, L. plantarum, v.v.
e Bifidobacteria spp.: B. bifidum, B. longum, v.v.

* Streptococcus thermophilus
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- Vi khuén axit axetic:

o Acetobacter spp.: A. aceti, A. pasteurianus, V.V.

e Gluconobacter spp.: G. oxydans, G. suboxydans, V.V.

- Vi khuén khéc:

e Bacillus spp.: B. subtilis, B. coagulans, v.v.

e Pediococcus spp.: P. pentosaceus, P. acidilactici, v.v.

(2) N4m men:

- Saccharomyces cerevisiae: Thudng dugc goi 12 men 1dm banh hodc men bia,
dugce st dung trong nhidu qu4 trinh 1én men khic nhau, bao gbm ca qu4 trinh 1én men
thuc vat thao dugec.

- Candida spp.: Nhidu loai Candida khac nhau c¢6 thé tham gia vao qué trinh 1én
men.

- Kluyveromyces spp.: vi du: Kluyveromyces lactis.

- Pichia spp.: vi du: Pichia pastoris.

- Hansenula spp.: vi du: Hansenula polymorpha.

- Zygosaccharomyces spp.: Vi du Zygosaccharomyces rouxii.

- Debaryomyces spp.: vi du Debaryomyces hansenii.

Céc chiing vi sinh vat cu the va sy két hgp cuia cc vi sinh vét c6 the khac nhau tuy
thudc vao loai cdy thao dugc, sin pham cudi cing mong mudn va tip quan van hoa hodc
truyén thong. Qu4 trinh 1én men cua cdy thao dugc c6 the tao ra nhi€u san pham khac

nhau nhu tra 1én men, chiét xuat thao duoc, @6 uong giau men vi sinh, v.v.

bic trung cua bita dn nguoi chiu A 14 ché d6 an giau carbonhydrat (st dung nhiédu
san phim tir tinh bot nhu com, mi,...) vala ché @6 an dé gy tinh trang ting dudng huyét
do glucoza chuyén hoa tir thirc 4n tich ty trong mau. Lbi séng gén lién véi su @6 thi héa
cia cudc sdng hién dai khién cho s6 luong ngudi mic tidu duong tuyp 2 ngdy cang gia
tang, vi vay ludn c6 nhu clu v& cac san phdm hd trg bn dinh dwong huyét phit hop véi
ché d6 an udng, d& sir dung va c6 thé dugc san xudt mot cach dé dang.

Cac thao dugc da duge st dung trong y hoc truyén thdng dé didu tri bénh tiéu
dudng tir hang nghin nam nay. Theo nghién ciru, c4c hoat chét trong cac loai thao dugc
¢6 thé gitp kidm soat dudong huyét, giam thiéu tac dong phu cta duge phim, cai thién
chit lrong cudc séng va ngin ngira céc bién ching ctia bénh tiéu duong. Thao duoc
duoc da sb ngudi bénh tiéu dudng lra chon va danh gia cao do mang lai mot s6 lgi ich
sau: thao dugc rét an toan, ding dugc trong thoi gian dai va ¢ nhiéu loi ich cho ngudi
bénh nhu cung cip chét xo, gitip thanh loc va cung cAp lwong nuée can thiét cho co thé;
Hiu hét c4c loai thao dugc kha d& kidm, c6 chi phi thip, gitip ngudi bénh tiét kiém hon

4
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s0 v6i st dung thudc tay; Thao duge c6 ngudn gdc tir thién nhién nén rat lanh tinh va c6
it tic dung phu, dic biét 1a trén gan than. Chinh vi vy, nguoi bénh co thé st dung 1au
dai ma khong lo 4nh huéng x4u téi strc khoe.

Céc thao dugc duoc lra chon 1am nguyén liéu bao gbm 14 xoai non (Mangifera
indica L.), 14 dau tim tring (Morus alba) va than cay chudi (Musa sapientum). L4 xoai
non véi céc hoat chét chinh 13 anthocyanidin c6 thé gitp didu tri bénh tiéu dudng sém,
3-beta taraxerol va etyl axetat, gitip didu tri ching ting duong huyét. La dau tim tréng
chita c4c hop chét polyphenol c6 kha ning ting cudong hoat dong cla insulin va e ché
hoat ddng ctia enzym alpha-glucosidaza, 1 enzym gitip dudng huyét duoc hép thu trong
rudt. Hon nita, vai tro cla 14 dau tdm tring trong chita didu tri bénh ting dudng huyét
da duoc st dung trong san phém thuc té 12 Reducose®, san phém nay chira chiét xut
nudce tu nhién cla 14 dau tim tring va d dugc khoa hoc chimg minh c6 tic dung lam
giam sy hip thu dudng va céc loai carbonhydrat khéc t6i 40%. Dich chiét tir than cay
chudi chira nhiu hoat chit quy c6 tinh chét chéng oxy hoa, khang viém va khing ung
thu, cling nhu céc tinh chét khéc c6 loi cho sirc khoe. Than ciy chubi ciing 12 mot bai
thubc tuyét voi cho nhiéu bénh khac nhau nhu béo phi, séi thin, tiéu duong, tao bon,
trao ngugc axit....Than cay chuéi con dwoc chimg minh ring: Chét x0 c6 trong than cay
chubi 1am cham giai phéng duong va chit béo dugc tich trit trong céc té bao co thé. San
phim 1én men cla céac thdo dugc nay gitp t61 uu hoa qua trinh chuyén héa glucoza va
d0 nhay insulin thong qua mot co ché don gian: giam thiéu mirc ting dot bién v& mirc
dudng huyét sau bita an.

Mic du céc san phém thao dugc 1én men da dugce biét dén va sir dung trong hd trg
didu tri dai thao dudng, 6n dinh dudng huyét, nhung quy trinh @8 san xuét ra cac san
phém ndy van chura duge mo td mot cach chi tiét va rd rang dé c6 thé duoc thuc hién va
ung dung trong thuc té.

Ban chit k§ thuit ciia sang ché

Pé dat duge muc dich giai quyét vén d& nay, sang ché d& xuét quy trinh san xuéit
san phdm 1én men tir thao duge hd trg dn dinh duong huyét. Quy trinh theo sang ché két
hop gilta y hoc cb truyén v6i cong nghé thuc phim nhim thu nh4n san phim chira cac
hoat chét c6 hoat tinh sinh hoc tlr cac théo duge c6 trong ty nhién dé san xuét san phém
dang bot bd sung vao cac bita &n nhim dén nhing ngudi tiéu dung theo ché d6 an nhiéu
carbohydrat ctia ngudi chau A.

Céc tac gia sang ché di thuc hién nghién ctu dé lua chon chiing vi sinh vt 1én

men, ciing nhu c4c diéu kién t6i vu d€ thuc hién quy trinh 1én men céc loai thdo dugc
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nguyén liéu thu san pham hd tro n dinh dudng huyét, gitip cho san pham thu dugc c6
hiéu qua t6t trong bn dinh duong huyét khi st dung trong bita in.

Quy trinh san xuét san phim 1én men tir thao dugc hd trg 6n dinh dudong huyét
theo sang ché bao gdm cac budc:

(i) Chudn bi ching vi khuan 1én men;

(ii) Chuén bi cAc nguyén liéu thao dugc;

(iii) Lén men va thu ban thanh phém;

(iv) Dbng nhit hoa thu san phim 1én men ti thao dugc hd trg 8n dinh duong huyét.

Trong d6, ching vi khuin 1én men 13 ching vi khuén sinh axit lactic Lactobacillus
acidophilus VICC 12257. Chung Lactobacillus acidophilus VICC 12257 nay dugce
phan 1ap tir tom va hién dang duoc luu gilt tai Bao tang Gidng chuin Vi sinh vat
(Vietnam Type Culture Collection - viét tit 13 VTCC). San phadm thu dugc tir quy trinh
chira c4c hoat chét hiru ich trong viéc dn dinh duong huyét, & dang bot dé str dung, phi
hop v&i ché d6 in gidu carbonhydrat.

Mo ta van tat cac hinh vé

e Hinh 1. So dd phat trién tinh trang khang insulin dién hinh,
e Hinh 2. Lugc dd dudng huyét sau bita n khong va c6 st dung san phim GT-22
(01 goi bot 1250 mg);
e Hinh 3. Két qua so sanh ham lugng duong huyét sau bita n khong va c¢6 sir dung
san phim GT-22 (01 géi bot 1250 mg).
M6 ta chi tiét sang ché

Sau day sang ché dugc md ta chi tiét v6i cac phuong an thyc hién cu thé, tuy nhién
cac phuong an thyc hién cu thé nay chi nhim 1am rd ban chét cia sang ché chir khong
nham muc dich giéi han pham vi yéu cAu bao ho cua sang ché.

Quy trinh sén xuét san phim 1én men tr thio dugc hd tro dn dinh dudong huyét
theo sang ché bao gbm céc bude:

(i) Chudn bi chiing vi khuén 1én men:

Ching vi khudn Lactobacillus acidophilus VTCC 12257 duge nudi thu sinh khoi
trong moi truong cé thanh phén tinh trén 1 1it moi trudng gbm: 10 g tinh bt tan, 5 g
glucoza; 6 g pepton; 2,5 gram (NH4)2SO4; 2 g CaCOs3; nuée cit da 1 Lit; pH 6,5 - 7; v6i
ty 16 cAp gidng 3% & nhiét do phong, thoi gian nuodi 24-30 gio.
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Chung vi khudn Lactobacillus acidophilus VICC 12257 1a chung vi khun sinh
axit lactic thudc ho Lactobacillaceae, dugc phan 14p tir tdm va hién dang dugc luu gii
tai Bao tang Gidng chudn Vi sinh vat (Vietnam Type Culture Collection - viét tit 13
VTCC).

Chung vi khuén Lactobacillus acidophilus nay dugc lya chon do c6 nhiéu vu diém
nhu (1) kha niing sinh ra cdc enzym gitp phén gidi va tang cuong hép thu chét dinh
dudng trong thao dugc, diéu nay c6 thé cai thién sy hép thu cia co thé dbi véi cac dudng
chit quan trong tir thao dugc; (2) kha ning san xuét axit lactic va céc chét khic c6 loi
cho sttc khoe, nhimg chét niy c6 thé hd trg qué trinh 1én men va ting cudng chét dinh
dudng trong thao dugc; (3) kha ning san xuit cac chit khang khuin, gitp ngin chan sy
phat trién ciia vi khuin gay hai trong qua trinh 1én men, dbng thoi ting cudng hé théng
min dich; (4) kha niing tao ra c4c huong vi va mi hép dan, day 12 d3c tinh déng vai trd

trong qua trinh san xuét cac san phim thao dugc 1én men.

Sau khi két thiic thoi gian nu6i, ndng do vi khuin trong mdi truong nudi dat 108
dén 10'° cfu/mL. Thuc hién ly tAm 5000 vong/phut trong thoi gian 10 phut dé thu sinh
khdi vi khuan.

(ii) Chuén bi cac nguyén liéu théo dugc:

Luwa chon 14 xoai non (Mangifera indica L.), 14 dau t&m tréng (Morus alba) va than
ciy chudi (Musa sapientum) twoi, khong c6 sau bénh, sau do rira sach, trong d6 14 xoai
non, 14 dau tim tring va than ciy chudi duge sir dung theo ty 18 khéi luong 14 xoai non:14
dau tim tring:than ciy chubi 12 7:10:6.

- L4 x0ai non (Mangifera indica L.)

Theo Pong y, 14 x0ai c6 vi chua ngot, dic tinh mat, thuong dugce dung dé ha nhiét,
loi tidu, chbng sa ndi tang, chita phu thiing va cac bénh lién quan dén dudng ho hap nhu
ho, viém phé quan cAp hodc man tinh.

L4 x0ai ¢6 kha néng tdng cudng tdng hop insulin va phin phéi glucoza. Chiét xuat
tir 14 xo0ai gitp cai thién qua trinh san xuét insulin trong co thé va khong chi vay, 14 xoai
non con gitp ting cuong phin phéi glucoza. Didu nay rét tét cho viéc 6n dinh lwong
duong trong mau.

Mangiferin, chiét xuét tlr 14 xo0ai non, 12 mot trong nhitng hop chét sinh hoc c6 gia
tri d6i v6i con ngudi. Mangiferin dugc béo cdo ching minh la c6 chira chit chdng oxy
hoa, chéng ung thu, chéng virus, khang khudn,... va c6 kha ning diéu hoa mién dich.

Mot trong nhitng cong dung ndi bat ctia Mangiferin 14 c6 kha nang gidm duong huyét
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va mirc insulin trong mau, giam cholesterol x4u. Hop chét c6 tac dung lam ting sy phan
giai va hinh thanh glucoza, tir 6 duong huyét s& dugc phan gii cho qua trinh chuyén
héa glucoza. Nhu vy, méu nhiém m& va dudng huyét ting 12 mot trong nhimg nguyén
nhan gay ra bénh phé bién hién nay nhu tim mach hay huyét 4p [Xem tai liéu: Kumar
M, Saurabh V, Tomar M, Hasan M, Changan S, Sasi M, Maheshwari C, Prajapati U,

Singh S, Prajapat RK, et al, Mango (Mangifera indica L.) Leaves: Nutritional
Composition, Phytochemical Profile, and Health-Promoting Bioactivities. Antioxidants
(Basel). 2021 Feb 16;10(2):299. doi: 10.3390/antiox10020299. PMID: 33669341;

Zivkovié J, Kumar KA, Rushendran R, Ilango K, Fahmy NM, El-Nashar HAS, El-Shazly
M, Ezzat SM, Melgar-Lalanne G, Romero-Montero A, Pefia-Corona SI, Leyva-Gomez
G, Sharifi-Rad J, Calina D. Pharmacological properties of mangiferin: bioavailability,

mechanisms of action and clinical perspectives. Naunyn Schmiedebergs Arch

Pharmacol. 2023 Sep 1. doi: 10.1007/5s00210-023-02682-4. Epub ahead of print. PMID:
37658210; Lopez-Rios, L., et al., Central nervous system activities of extract Mangifera
indica L. J Ethnopharmacol, 2020. 260: p. 112996].

L4 xoai non tri bénh tiéu duong nhd chira thanh phi?ln tanin dugc goi la
anthocyanidin c¢6 thé gitip didu tri bénh tiéu dudong sém. L4 xo0ai non ciing chira 3 beta
taraxerol va etyl axetat, gitp diéu tri ching ting duong huyét [Xem tai liéu: Hou, J., et
al, Mangiferin suppressed advanced glycation end products (AGEs) through
NFkappaB deactivation and displayed anti-inflammatory effects in streptozotocin and
high fat diet-diabetic cardiomyopathy rats. Can J Physiol Pharmacol, 2016. 94(3): p.
332-40; Kulkarni, V.M. and V.K. Rathod, Exploring the potential of Mangifera indica
leaves extract versus mangiferin for therapeutic application. Agriculture and Natural
Resources, 2018. 52(2): p. 155-161].

Céac nghién ctru cho thdy 14 xoai c6 thé c6 tac dung chuyén hoéa chét béo. Nong
6 chét béo trung tinh (loai chat béo phd bién nhét trong co thé) ting cao c6 lién quan
dén tinh trang khang insulin va bénh tiéu duong tuyp 2. Chiét xuét 14 x0ai dAn dén lugng
chét béo trung tinh va lugng duong trong mau thap hon.

Céc nghién ctru ciing chi ra rang su hién dién cta cac chét hoa hoc thuc vat nhu
mangiferin, iriflophenone 3-C-B-D-glucosit, phenolic va cac hop chét flavonoit trong 14
x0ai non mang lai cho 14 cac dic tinh tri dai thdo duong nhu gidm lugng dudng trong
méu sau in, ting kha ning dung nap glucoza, cai thién lipit va giam thiét hai cho céc té
bao beta tuyén tuy.
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Pectin, vitamin C, chét xo ¢6 nhidu trong 14 xo0ai tdt cho ca bénh tiéu duong va
giam cholesterol trong co thé.

- L4 dau tam tring (Morus alba)

Y hoc ¢b truyén Trung Quéc sir dung 14 dau tam dé hd trg cai thién thi luc, bd gan,
dubi gi6 va thanh nhiét. N6 cling hd trg didu tri chéng mat, kiét ly, hd trg chirc ning gan,
duy tri lan da tuoi tré, cac triéu chimg ho va cam lanh, tdng cuong mau, diéu tri dau
bung va tdng cuong mit.

Céy déu tim tréng 13 mot loai cdy tir 14u da dugc st dung trong y hoc dé diéu tri
c4c bénh khac nhau. Ngoai ham luong chét dinh dudng 4n tugng clia nd, mot sb nghién
ctru dd phét hién ra ring dau tdm tring c6 thé lién quan dén mot sb loi ich stc khoe.
Trén thuc té, nghién ctru cho thdy rang n6 c6 thé gitip ngan chiin sy phat trién cta té bao
ung thu do dau tdm tring rat gidu cac hoat chét chéng oxy héa nhu flavonoit, alkaloit,
axit phenolic c6 tac dung chéng ung thu, hoat chét deoxynojirimycin (DNJ) trong 14 t3m
c6 tac dung ngin chin su phin hity carbohydrat thanh duong don gién, do d6 ngan chédn
co thé hip thu dudong va giam lugng dudong trong mau va gidm mirc cholesterol va cai
thién stc khoe tim mach [Xem tai liu: Lown, M., et al., Mulberry-extract improves
glucose tolerance and decreases insulin concentrations in normoglycaemic adults:
Results of a randomised double-blind placebocontrolled study. PLoS One, 2017. 1 2(2):
p. e0172239; Riche, D.M., et al., Impact of mulberry leaf extract on type 2 diabetes
(Mul-DM): A randomized, placebo-controlled pilot study. Complement Ther Med, 2017.
32: p. 105-108; Wang, R., et al., Mulberry leaf extract reduces the glycemic indexes of
four common dietary carbohydrates. Medicine (Baltimore), 2018. 97(34): p. el1996].

Céy du tim tao ra nhitng qua mong c6 huong vi dugc wa chufng trén khip thé
gi6i va thuong duge coi 1a siéu thue phim do ching chira nhidu vitamin, khoang chat va
nhitng hop chét thuc vat manh m&. Tuy nhién, qua khong phai la by phén duy nhét cia
cly dau tim c6 thé mang lai loi ich cho strc khoe ctia ban. Trong nhidu thé ky, 14 ctia né
da dugc sir dung trong y hoc ¢b truyén nhu mot phuong phap didu tri tw nhién cho nhidu
tinh trang bénh ly khac nhau. Trong thuc té, 14 cay c6 gia tri dinh dudng cao. Ching
chira nhidu hop chét thuc vit manh m& nhu chét chéng oxy héa polyphenol, ciing
nhu vitamin C, kém, canxi, sét, kali, phét pho vamagie. Ddc biét, hop chét
Deoxynojirimycin (DNJ) trong dau tdm c6 thé ngan chin sy phan hiy carbohydrate
thanh duong, ngan chin co thé hép thu duong tir rudt ddng thoi gitp ting dd nhay
insulin-mot loai hormone diéu chinh lrgng dudng trong méau [Xem tai liéu: Ramappa,

VK, et al, Mulberry I-deoxynojirimycin (DNJ): an exemplary compound for
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therapeutics. The Journal of Horticultural Science and Biotechnology, 2020. 95(6): p.
679-686; Li, Y.G., et al., 1-deoxynojirimycin inhibits glucose absorption and accelerates
glucose metabolism in streptozotocin-induced diabetic mice. Sci Rep, 2013. 3: p. 1377;
Mudra, M., et al., Influence of mulberry leaf extract on the blood glucose and breath
hydrogen response to ingestion of 75 g sucrose by type 2 diabetic and control subjects.
Diabetes Care, 2007. 30(5): p. 1272-4].

Nghién ctru d4 chi ra ring 14 dau tdm c6 chita cac hop chét c6 tic dung 1am gidm
duong huyét va cai thién chirc néng insulin trong co thé. Cu thé, mot s6 nghién ctru cho
thdy ring cac hop chét polyphenol c6 trong 14 dau tdm c6 kha nang ting cudng hoat
dong cuda insulin va trc ché hoat dong clia enzym alpha-glucosidaza, enzym giup duong
huyét dugc hap thu trong rudt.

Ngoai ra, 14 dau t&m con chira chét chdng oxy héa c6 tén 1a anthocyanin, c6 kha
nang giam tdn thuwong té bao do dudng huyét cao giy ra va cai thién strc khoe tim mach,
rit quan trong cho nhitng ngudi bi tiéu duong.

L4 diu tim tréng hd trg 1am gidm lugng dudng trong mau & nhitng ngudi méc
bénh tidu dudng tuyp 2. Ubng 1 gram 14 bt ba 1An mt ngdy trong 4 tudn da giam 27%
lugng duodng lac do6i, so véi mirc giam 8% voi thudc glyburide, tiéu duong 5 mg mdi
ngay.

Chinh vi vay, trong sang ché nay 14 dau tam duge st dung 12 mot trong thao duge
lam nguyén liu tao san phém didu tri bénh tiéu duong.

- Than cay chubi (Musa sapientum)

Dich chiét tir than cdy chudi chira nhiéu hoat chit quy c6 tinh chét chéng oxy hoa,
khang viém va khang ung thu, ciing nhu cic tinh chét khéc c6 1i cho strc khée. Trong
d6 c6 thé k& dén: (1) Alcaloit: Dich chiét than cdy chubdi chira nhiéu loai alcaloit khéc
nhau nhu musacein, musaflavin, v.v. Cac hoat cht ndy c6 tinh chét chéng oxy héa,
khang viém va c6 tic dung khang ung thu; (2) Polyphenol: trong than cay chudi bao
gbm quercetin, catechin va epicatechin,... ¢6 tinh chét chéng oxy hoa, c6 thé gitp giam
nguy co méc bénh tim mach va cdc bénh man tinh khéc; (3) Carbohydrat: trong than céy
chudi ciing chtra nhidu loai khac nhau nhu glucose, fructose va sucrose 12 mot ngudn
ning luong va ciling c6 tac dung giup gidm nguy co méc bénh tim mach; (4) Terpenoit:
trong than ciy chudi ¢ nhiéu loai nhu squalene, lupeol va beta-sitosterol, cac hop chit
ndy c6 tinh chét khang viém, khang khuén va khang ung thu; (5) Peptit: Than cay chudi
cling chira mot s6 peptit c6 tinh chat trc ché enzym alpha-glucosidaza, gitp giam dudng
huyét; (6) Tinh dau: trong than cay chudi con chira nhidu hop chit quy nhu cineole,

10
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farnesol va phenethyl axetat c6 tinh chét khang viém va khang khudn. Két qua phan tich
thanh phan ho4 hoc ciia bt than chubi trong mdt vai nghién ctru cho thdy ring nguyén
liéu nay chira khoang 40,26% xenluloza, 15,60 % hemixenluloza va 12,42% lignin.

Céc nghién ctru thyc nghiém da ching minh dich chiét than cay chudi chira céc
hop chét diéu hoa lugng dudng trong mau, hoat dong bing cach trc ché enzym tiéu hoa
carbohydrat va hép thu glucoza, ciing nhu thiic d4y hoat dong chéng oxy héa. Céc hop
chét hoat tinh sinh hoc c6 trong cic nudce ép than chudi da dugc x4c dinh twong Gng voi
alpha-glucosidaza va alpha-amylaza, 13 cac enzym tiéu héa carbohydrat [Xem tai lidu:
Panigrahi PN, Dey S, Sahoo M, Dan A. Antiurolithiatic and antioxidant efficacy
of Musa paradisiaca pseudostem on ethylene glycol-induced nephrolithiasis in rat.
Indian J Pharmacol. 2017 Jan-Feb;49(1):77-83. doi: 10.4103/0253-7613.201026.
PMID: 28458427; PMCID: PMC5351243; Abu Zarin M, Tan JS, Murugan P, Ahmad
R. Investigation of potential anti-urolithiatic activity from different types of Musa
pseudo-stem extracts in inhibition of calcium oxalate crystallization. BMC Complement
Med Ther. 2020 Oct 19;20(1):317. doi: 10.1186/s12906-020-03113-0. PMID:
33076892; PMCID: PMC7574319; Dikshit P, Shukla K, Tyagi MK, et al., Antidiabetic
and antihyperlipidemic effects of the stem of Musa sapientum Linn. in streptozotocin-
induced diabetic rats. J Diabetes. 2012 Dec,;4(4):378-85. doi: 10.1111/j.1753-
0407.2012.00198.x.].

14 x0di non va 14 dau tm tring dugc cit nhd dén kich thuéc khoang 1-2 mm.

Than cay chudi dugc ép thu dich: St dung thiét bi nghién ép than cay chubi, Model
XJPP-2900 (An Do), cong suat ép: 1000 -1500 kg/h, dién ap sir dung 1,5 kw.

Cho 14 x0ai non va 14 dau tim tréng da duoc cét nho vao dich ép thu dugce tir than
cdy chubi, nghidn thanh dung dich ddng nhét bing thit bi xay véi toc do 750-1000
vong/phut, thoi gian 10 phut d thu dung dich thao dugc.

(iii) Lén men va thu ban thanh phim:

B4 sung sinh khéi vi khuén thu dugc tir bude (i) vao dung dich thao duge thu dugce
tir bude (ii) theo ty 18 2-5% khdi lugng.

Thuyc hién 1én men & diéu kién nhiét @6 duoc duy tri & 35-40°C, pH = 4,5-5,5, thoi
gian 72-96 gid, khong cung chp oxy.

Sau thoi gian 1én men, thyuc hién loc loai bé ba, trong d6 viée loc dugce thyc hién
bing céch sit dung thiét bi loc hat qua 3-4 16p vai loc, hode ly thm téc do 500-700
vong/phit, thoi gian 20-25 phit dé thu dich loc.

11
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Thuc hién séy dich loc dén d6 Am khoang 8-10% b?lng cach séy phun véi ta dugc,
trong d6 b6 sung 8-10 % khéi lugng ta duge duge chon tir nhém bao gém lactoza hodc
maltodextrin, nhiét ¢ khong khi d3u vao 170-180 °C, tbc dd nhip dong 20 vong/phut,
thu dugc ban thanh phim.

(iv) Ddng nhét hoa thu san phim 1én men tir thao duge hd trg én dinh dudng huyét:
Pdng nhit hoa ban thanh phim trong thiét bi nghién dia quay véi toc o 1000-
15000 vong/phut, thoi gian 7-10 phut, thu dugc san phém 1én men tir thao dugc hd trg
bn dinh duong huyét.
San phém thu dugc co mau niu nhat, c6 mui thom dugc liéu.
Vi du thwe hién sang ché
Vidu 1: sdn xuét sin pham 1én men tir thao dwec hd tro 6n dinh dwong huyét

Ching vi khuan Lactobacillus acidophilus VICC 12257 1a ching vi khuén sinh
axit lactic thudc ho Lactobacillaceae, dugc phan lap tir tom va hién dang dugc luu gilt
tai Bao tang Gidng chuin Vi sinh vat (Vietnam Type Culture Collection - viét tit 1a
VTCC). Ching vi khuin Lactobacillus acidophilus VTCC 12257 dugc nudi thu sinh
khdi trong 10L méi trwdng cé thanh phin tinh trén 1 lit méi trudng gdm: 10 g tinh bt
tan, 5 g glucoza; 6 g pepton; 2,5 gram (NH4)2S04; 2 g CaCOs; nudce cit da 1 Lit; pH 6,5;
véi ty 18 cAp gibng 3% & nhiét d phong, thoi gian nudi 24 gid.

Sau khi két thiic thoi gian nudi, ndéng do vi khuén trong mdi truong nudi dat 108
cfu/mL. Thuc hién ly tim 5000 vong/phut trong thoi gian 10 phut dé thu sinh khdi vi
khuan.

Lua chon 350 g 14 x0di non (Mangifera indica L.), 500g 14 dau tdm tring (Morus
alba) va 300 g than cay chudi (Musa sapientum) tuoi, khong c6 sau bénh, sau do rira
sach.

L4 x03i non va 14 dau tm tring dugc cit nhd dén kich thude khoang 1-2 mm.

Sir dung thiét bi nghién ép than cdy chudi, Model XJPP-2900 (An D), cong suat
ép: 1500 kg/h, dién 4p st dung 1,5 kw, thu dich.

Cho 14 x0di non va 14 d4u tim tring da dugc cit nhé vao dich ép thu duge tir thin
cdy chudi, nghién thanh dung dich ddng nhét bang thiét bi xay Masuto Blender cbi 1,251
v6i tde d6 1000 vong/phut, thoi gian 10 phut, thu dugc 1,2L dung dich thao dugc.

B6 sung sinh khdi vi khuén thu duge vao dung dich thao dugc thu dugc tir bude

theo ty 18 5% khéi lugng.

12
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Thuc hién 1én men & diéu kién nhiét 46 duoc duy tri & 35-40°C, pH = 4,5-5,5, thoi
gian 72 gidy, khong cung cép oxy.

Sau thoi gian 1én men, thuc hién loc loai bé ba, trong d6 viéc loc dugce thuc hién
bing cach ly tAm tdc do 700 vong/phit, thdi gian 20 phit dé thu dich loc.

Thuc hién séy dich loc dén dd 4m khoang 8-10% b%mg cach séy phun véi ta duge,
trong do bd sung 10 % khéi lwong ta dugc 12 maltodextrin, nhiét 49 khong khi diu vao
170-180 °C, tbc d nhap dong 20 vong/phit, thu dugc 40-45g ban thanh phim.

Ddng nhét héa tbng ban thanh phdm (két hop 10 14n theo cc budc néu trén dé thu
450 gam ban thanh phim) trong thiét bi nghién dia quay HSD-100 BIOBASE véi toc
dd 15000 vong/phut, thoi gian 7 phut, thu dugc 420-425 gam san pham 1én men tir thao
duogc hd trg 6n dinh duong huyét. San phém thu dwgce c6 mau niu nhat, c6 mui thom
duoc liu.

Vi du 2: Thi¥ nghiém véi ngwdi tinh nguyén

Dé danh gia hidu qua thuc té coa san phim 1én men tir thao dugc hd trg én dinh
dudng huyét (duéi day duge goi tit 1a GT-22), thue hién nghién ctru nhim myc dich so
sanh tac dong cta viée bd sung GT-22 trong mot bita an (Bira an thir nghiém) so véi
viéc chi dung bita khong bd sung GT-22 (bita in kidm soat) ddi v4i phan tng vé luong
duong trong mau cia 50 nguoi trudng thanh khée manh, tién tidu duong hoic tiéu duong
khong phuy thudc insulin, trong mgt khoang thoi gian 14 ngay.

San phdm GT-22 12 san phdm thu dwoc tir Vi du 1.

Bita dn: San pham GT-22 ¢6 thé dugc dn cung véi com, hodc chdo, tham chi pha
nudc uong sau khi dn com.

- Thiét ké nghién ciru:

Nguoi tht nghiém s& dugce cung cap cac gbi GT-22 va céc bita dn thir nghiém tiéu
chuén. Thi nghiém dugc thuc hién bing cach ghi nhit ky thuc pham trén tng dung
Tastermonial va df‘)ng b0 hoa dit liéu glucoza lién tuc tr man hinh vao tng dung
Tastermonial. Nhitng nguoi tham gia st dung g dung iOS danh cho thiét bi di dong
Tastemonial dé ghi lai ndi dung, thoi gian va cach ho &n san phim duoc thir nghiém.
Nhing ngudi tham gia dugc huéng din khong thay d6i ché do an udng thong thudong va
tap thé duc trong thoi gian nghién ctru. Ngoai ra, nhitng nguoi tham gia dugc yéu cau
ghi lai bét ky loai thudc hodic hoat dong nao cé thé anh huong dén chi sb glucoza sau
bita an cda ho.

13
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Trong thoi gian nghién ctru, mdi ngudi thir nghiém s& deo may theo ddi dudng
huyét lién tuc (CGM) ciia Abbott Freestyle Libre (Link) dé chu dong theo doi phan tmg
dudng huyét sau bita an ciia ho cho mdi bita &n. Freestyle Libre do ndng dd glucose
trong co thé sudt ca ngay va tra lai dit liéu sau khoang thoi gian 15 phut, truyén két qua
qua bd thu NFC trong dién thoai thong minh. Han ché v& bd nhé cam bién yéu ciu thiét
bi phai dugc quét 8 gid mot 1an. Pang cha ¥, cac thiét bi CGM do ndng dd glucoza k&
(glucoza tir chat 1ng gifta c4c té bao).

Tbng cong 50 c4 nhan d3 dugc tuyén dung thtr nghiém st dung san phém GT-22
sau khi da dugc thong bao vé tic dung va nhitng vén @& lién quan t6i san pham va ky
két théa thuén dong ¥ tham gia nghién ciru.

- Tiéu chi lua chon ngudi tinh nguyén tham gia nghién ctru

DPéng ¥ tham gia nghién ctru

o BMI: 18,5 d¢én 29,9
o Tuditir21 dén 75
- Tiéu chi loai trir
e Tiéu dudng tuyp 1 duge bac si chin dodn va tiéu duong tuyp 2 phu thude insulin;

e Dung thudc diéu chinh phin Gng dudng huyét hoic kiém soat huyét ap ngoai
Metformin;

e Tinh trang sirc khoe tiém 4n khién nguoi tinh nguyén khong thé tham gia;
e Nguoi dang mang thai;

e Bét ky han ché nao khac v& ché d6 an udng ngan can nguoi tinh nguyén (NTN)
tidu thy thuc phim nghién ctru;

e NTN khong thé 1am theo huéng din tir xa qua Internet hodc dién thoai thong
minh;
e NTN khéng thé tuan theo huéng din vé ché do an kiéng c6 kiém soat
e NTN khong thé str dung CGM (Thiét bi theo d&i glucoza lién tuc)
- Rat lui hodc ngirng tham gia nghién ctru

Ngudi tham gia (nguoi tinh nguyén) c6 quyén rat khéi nghién ciru bét ctr luc nao.
Ngoai ra, nghién ctru vién chinh c6 quyén loai bo ngudi tham gia do lo ngai véy té hodc

néu ngudi tham gia khéng con dap Gmg céc tiéu chi dua vao va loai trir ciia nghién ciru.
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Trach nhiém ctia ngudi tham gia 13 théng bao cho nhén vién nghién ciru néu ho tin ring
minh khong con dap tng cic tiéu chi khi tham gia. Nha nghién ciru 1am sang (ngudi
theo doi thir nghiém san phim) c6 quyén tam dimng, tri hodn hodc chdm dut nghién ciru
néu can thiét.

- K& hoach thuc hién
Mbc thoi gian thir nghiém duge phan dinh nhu sau:
e Ngay 1: Bit d4u deo cam bién CGM va dé n6 tw hiéu chinh trong 24 gi

e Ngay 2: Dung 1 khiu phén Bita an Thir nghiém cho bita sang. Dang nhép bita dn
vao ting dung Tastemonial.

e Ngay 3: Ding 1 khau phén Bita an Thir nghiém c¢6 GT-22 cho bira sang. Dang nhép
bita dn vao tng dung Tastemonial.

o Ngay 4-8: Nguoi tham gia s& dugc huéng din diang GT-22 hai 1an méi ngay. Mot
lan trong bita sang dién hinh cta ho va mot 1an trong bita in t6i dién hinh cua ho.
M3i bita sang va bira tdi s& dugc ghi vao tmg dung Tastemonial.

e Ngay 9-13: Nhitng ngudi tham gia s€ tiép tuc cude séng binh thudng clia ho nhung
van tiép tuc ghi lai c4c bita in - bita sing va bita tbi - trong tng dung Tastemonial.

e Ngay 14: Thi nghiém két thic.

Luu y: Vao ngay 1 va ngay 2, ngudi thr nghiém phai tranh dn hodc ubng bét cir
thir gi ngoai trir nude sau 10 gio t6i va dén 6 gio sang. Khi b4t ddu mdi xét nghiém,
nghién ctru vién s€ yéu cAu ngudi xét nghiém x4c nhan rang luong dudng trong mau clia
ho nim trong pham vi nghi ngoi thong thuong (70-100 mg/dL).

Céc sb lidu v& duong huyét nhan duge tir thir nghiém duge danh gia va phén tich
bang phin mém chuyén dung dé danh gia tac dong clia viéc bb sung GT-22 t6i lugng
dudng trong mau.

-Két qua

Két qua thtr nghiém d3 chimg minh ring khi bd sung GT-22 vio bita in da lam
giam dang ké luong dudng trong mau sau bita dn & mic 14 + 6 mg/dl so véi bira dn
khong bd sung GT-22 (P < 0,005). Bita in com khong bd sung GT-22 di 1am ting mirc
dudng huyét trong mau 1én 61 mg/dl, mirc ndy van tdng cao ngay ca sau 2 gid sau do,
nghia 13 d nhay insulin bi suy giam. Trong khi d6, khi bd sung GT-22 vao bita &n com
da 1am gidm mirc ting dot bién nay xudng 21 mg/dl, va cho phép muc dudng huyét tré
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lai mitc co ban nhanh hon. Pdng thdi khi bd sung GT-22 vio bita an d4 lam gidm chi sb
AUC (dién tich gia tang dudi dudng cong) xubng 1166 + 610, twong duong voi viée
giam 31% chi s§ duong huyét khi &n com. X4c dinh chi s6 AUC (dién tich duéi dudng
cong) la phuong phép tiéu chuin vang dé do chi s6 dudong huyét, thuéc do mirc do
carbohydrat 1am ting lugng duong trong mau nhanh nhu thé nao. Thuc phim c6 chi s6
duong huyét thip hon trai qua qué trinh tiéu héa va hép thu cham hon, cho phép kiém
soat dudmg huyét va phan tmg insulin t6t hon.

San phim GT-22 dat hiéu quéa cao vé giam lwong dudng trong mau va ting do
nhay v6i insulin sau bita in, gitip phén tmg insulin khée manh hon, tranh ha duong huyét,

cam giac no lau hon, duy tri viéc gidm cén, khong c6 tac dung phu.
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Yéu ciu bio hd
1. Quy trinh san xuét san phém 1én men tir thao dugc hd trg dn dinh dudng huyét bao
gdm cac budc:

(i) Chun bj ching vi khuén 1&n men:

Chang vi khuén Lactobacillus acidophilus VICC 12257 dugc nudi thu sinh khéi
trong moi trudong c6 thanh phin tinh trén 1 lit m6i trudng gbm: 10 g tinh bot tan, 5 g
glucoza; 6 g pepton; 2,5 gram (NH4)2804; 2 g CaCOs3; nude cAt da 1 Lit; pH 6,5 - 7; véi
ty 18 cAp gibng 3% & nhiét do phong, thoi gian nudi 24-30 gid, trong d6 ching vi khuén
Lactobacillus acidophilus VTCC 12257 1a ching vi khuén sinh axit lactic thudc ho
Lactobacillaceae, duge phan lap tir tom va hién dang dugc luu gitt tai Bao tang Gidng
chuin Vi sinh vat (Vietnam Type Culture Collection - viét tit 1a VICC);

Sau khi két thuc thoi gian nudi, ndéng do vi khudn trong méi truong nudi dat 10®
dén 101° cfu/mL, thyc hién ly tm 5000 vong/phut trong thdi gian 10 phut dé thu sinh
khéi vi khuln;

(ii) Chuén bi cac nguyén liéu thao dugc:

Lua chon 14 xoai non (Mangifera indica L.), 14 dau tam tréng (Morus alba) va than
cy chubi (Musa sapientum) twoi, khong c6 sau bénh, sau d6 rira sach, trong d6 14 xoai
non, 14 dau tim tring va than cay chudi duge st dung theo ty 1& khdi lugng 14 xoai non:14
dau tim tring:than cdy chudi 12 7:10:6;

L4 x0ai non va 14 dau tam tré.ng dugc cht nho dén kich thudc khoang 1-2 mm;

Than cdy chubi dugc ép thu dich: St dung thiét bi nghién ép than cay chudi, Model
XIPP-2900 (An D), cong suét ép: 1000 -1500 kg/h, dién 4p sir dung 1,5 kw;

Cho 14 x0ai non va 14 dau tam tring da duoc cit nhé vao dich ép thu dugce tir thin
cdy chubi, nghidn thanh dung dich dong nhit bing thit bi xay véi toc do 750-1000
vong/phut, thoi gian 10 phut dé thu dung dich thao dugc;

(iii) Lén men va thu bén thanh pham:

Bb sung sinh khdi vi khun thu duge tir budc (i) vao dung dich thao dugc thu dugc
tir bude (ii) theo ty 16 2-5% khdi lugng;

Thuc hién 1én men & diéu kién nhiét d6 dugc duy tri & 35-40 °C, pH =4,5-5,5, thoi
gian 72-96 gi¢, khong cung cép oxy;
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Sau thoi gian 1én men, thuc hién loc loai b b, trong d6 viéc loc dugce thyc hién
bing cich st dung thiét bj loc hit qua 3-4 16p vai loc, hodc ly tam tdc do 500-700
vong/phut, thoi gian 20-25 phat dé thu dich loc;

Thuc hién séy dich loc dén d6 4m khoang 8-10% bang cach sdy phun véi ta dugc,
trong d6 bd sung 8-10 % khéi luong t4 duoc duge chon tir nhém bao gém lactoza hodc
maltodextrin, nhiét d6 khong khi ddu vao 170-180 °C, téc do nhép dong 20 vong/phut,
thu dugc ban thanh pham;

(iv) Ddng nhét héa thu san pham 1én men tlr thao dugc hd trg én dinh dudng huyét:

Pbng nhit héa ban thanh phim trong thiét bi nghién dia quay véi toc do 1000-
15000 vong/phut, thdi gian 7-10 phut, thu dugc san phim 1én men tir thio dugc hd trg
6n dinh dwong huyét.
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Cic hinh lién quan trong sang ché

Tuyfn'tuy san Te b?.o tro nex‘l'kl}ang
xuat insulin insulin theo thoi gian

;r:btg}l:; dﬁ?\; édgg(‘zi@t la yw . . Pudng/Glucose huu lai
& Khang Iﬁs’ulln trong méau (luong

duwdng trong mau cao)

Cam thiy mét moi va déi Luong duéng/glucose
do du trit ning lwong qué . du thira s& tich trit
mc va tiéu hao ndng thanh chit béo
lugng it hon i

Béophi  Tiéu dwong typ 2

Quy trinh don gidn héa vé cich phat trién tinh trang khdng insulin

Hinh 1

e Nong d6 dudng huyét trong mau sau dn
khong bo sung san pham GT-22

¢ Nong d6 duomg huyet trong mau sau dn ¢
b6 sung san pham GT-22

Hinh 2
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Eating time 430 ming -

Hinh 3.
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