KHOA HOC CONG NGHE

NGHIEN CUU BAO CHE TRA HOA TAN TU HOAI SON,
LUQC VANG, MOC BAN NHAM HO TRO GIAM DBUONG
HUYET O NGUOI BI BENH DAI THAO BUONG TUYP 2
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Ct Hoai son két hop ciing véi hai nguyén lieu Luoc vang va Moc dan da duoc nghién ctru bao ché
thanh tra hoa tan co chtra thanh phan allantoin, 1a hoat chéit co kha nang tc ché enzyme o-

glycosidase - mot loai enzyme c6 kha niang thuy phan carbohydrate, c6 tac dung héd tro gidm
luong duong huyét & nhitng nguoi bi dai thao duong. San phdm tra hoa tan duoc xac dinh cac chi
tiéu hoa ly nhur do tro 10,32%, do 4m 3,87% dat yéu cau vé TCVN 9739: 2013 va ISO 6079: 1990.
Hop chat allantoin c6 trong san ph4dm tra hoa tan chiém ty 1é 0,4597%. San ph4dm tra hoa tan nay
c6 thé duoc str dung trong viéc phong va hé tro diéu tri bénh dai thao duong.

Tiekhoa: Hodi son, Luoc vang, Moc dan, allantoin, tra hoa tan, d4i thao duong.

1. DAT VAN BE

Tra 1a mét trong nhimg loai thitc uéng quen
thuoc, gian lién voi doi song ctia nhiéu nguoi. Tuy
nhién, khong phai ai ciing c6 thoi gian, kién thuc
dé chuén bi dugc mot 4m tra ngon va phu hop voi
sttc khoe. Bén canh tra tuoi, tra siy kho, tra tdi loc
thi tra hoa tan thao duogc 1a mét loai tra duoc kha
nhiéu nguoi wa chuong va lwa chon béi su tién
dung, da dang vé huong vi va cong dung cta
ching.

Dai thao duong 1a mot bénh noi tiét man tinh,
dac trung cho tinh trang ting duong huyét dai
ding va lién quan dén nhing bat thuong cda
chuyén hoa carbohydrate, protein va lipid trong co
thé... Nguoi bénh c6 thé bi tén thuong va roi loan
chitc nang cta nhiéu co quan va mo, dac biét la
mat, than, day than kinh, tim va mach mau [1]. Do
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d6, viéc tim ra mot san phdm c6 thé stt dung hang
ngay, giup 6n dinh duong huyét & nhing ngudi
mic bénh dai thao duong da va dang duoc cac nha
khoa hoc quan tam.

Trong y hoc ¢6 truyén, ct Hoai son hay con
duoc goi 1a cit mai, duoc stt dung nhiéu trong viéc
chta bénh dai thdo duong, ho hen, tiéu chay
khong khéi, phé hu, chéng mat hoa mat, viem ruot
kinh nién, gay yéu... [2, 3]. Ca Hoai son co vi
ngot, tinh binh, vao cac kinh phé, ty, vi, than va
chtta cac thanh phan chinh nhuw: allantoin,
dioscorin, sapogenin, prosapogenin, gracillin,
choline, L-arginine, polysaccharides va protein [3,
4]. Mot s6 nghién ctu trong va ngoai nudc ciing
da cho thay, viéc stt dung ctt Hoai son trong viéc
hé tro ha duong huyét, diéu tri bénh dai thao
duong [5, 6]. Bén canh d6, cay Luoc vang va Moc
dan 1a hai loai duoc liéu da dugc nghién ctu vé
kha nang tc ché enzyme o-glucosidase — mot loai
enzyme c6 kha nang thay phan carbohydrate,
duoc st dung trong viéc tao ra ché phidm hoé tro
diéu tri bénh dai thao duong [7].
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Tt nhitng nhu cdu st dung tra thdo duoc hién
nay, da nghién cttu bao ché tra hoa tan tir ca Hoai
son két hop véi Lugc vang va Moc dan, nham muc
dich ho tro ha duong huyét cho nhting bénh nhan
mac beénh dai thao duong. Cac chi tiéu hoa ly va
ham luong cac hop chat chinh trong tra hoa tan
duoc xac dinh theo cic phuong phap duwoc quy
dinh trong Duoc dién Viét Nam IV.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu

Nguyén liéu: cu Hoai son (Dioscorea
oppositifolia Lour). duoc thu hai vao thang 5 nam
2022 tai huyén Tam Duong, tinh Lai Chau. Cac
mau sau khi thu hai duoc lam sach, hong kho, sau
d6 duoc chuyén vao mot budng kin cta ti siy
chan khong Memmert VO200 (Memmert, Berlin,
birc) & 40°C, 10 mbar va say kho cho dén khi do
am dudi 10%. Sau d6, miu dugc chuyén qua
nghién nhé bang thiét bi nghién bua voi sang 60
mesh thu duoc bot ci Hoai son, mau bot dugce lueu
trit trong hop kin.

Luoc vang (Callisia fragrans Lindl.) duoc thu
hai vao thang 5 nam 2022 tai Thai Nguyén. Moc
dan (Gardenia Jasminoides Ellis) duoc thu hai vao
thang 4 nam 2022 tai Nghé An. Cac nguyén liéu
nay sau khi thu hai dugc lam sach, hong khé, sau
d6 chuyén vao buong sdy chan khong trong diéu
kién 45°C, 10 mbar; sdy cho dén ham luong 4m dat

dudi 10%. Mau tiép tuc duoc duwa qua may nghién
bta mit sang 60 Mesh thu dugc mau bot Luoc
vang va bot Moc dan.

2.2. Phuong phap nghién cttu

2.2.1. Quy trinh bao ché tra hoa tan

Bot ci Hoai son, Lugc vang, Moc dan duogc
tron theo ti I trinh bay trong bang 1. Sau khi phoi
tron, 3 kg hon hop duoc liéu duoc trich ly bing
dung moi ethanol 70%, voi ty 16 dung moi/nguyén
lieu 1a 4/1(L/kg). Qua trinh trich ly duoc thuc
hién 3 14n, méi lan tién hanh trong 3 gio. Sau khi
trich ly, gop chung cac dich chiét ctia cac lan trich
ly, tién hanh loc, co dic roi sdy thiang hoa bing
may dong kho Lyovapor™ 1300 (BUCHI, BUCHI
Labortechnik AG, Thuy Si) & -105°C; 0,1 mbar
trong 24 gi¢or dén ham luong 4m khong qua 3%, thu
duoc 378,9 g cao chiét (hiéu suat tao cao chiét dat
12,63%). Phan cao chiét duoc nghién min, tao hat
va dong goéi, bdo quan trong qua trinh st dung
theo so d6 ¢ hinh 1.

Bang 1. Thanh phan bao ché tra hoa tan [8]

STT | Nguyénlieu | DVT | Khéiluong
1 Hoai son g 800
2 Luoc vang g 100
3 Moc dan g 100

Quy trinh bao ché tra hoa tan duoc thuc hién
theo so do & hinh 1.
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Hinh 1. Quy trinh bao ché tra hoa tan
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2.2.2. Phuong phap phan tich cdc chi tiéu chat
lirong trong tra hoa tan

Phuong phap phan tich cdm quan: chat luong
va hinh thtc cdm quan ctia san phdm duoc danh
gia thong qua vi giac va thi giac.

Phuong phap hoa Iy:

X4c dinh do 4m theo Dugc dién Viét Nam IV
bang phuong phap can dén khéi luong khong déi.

Ham luong tro xac dinh theo TCVN 5611-1991.
Phuong phap xéc dinh chi tiéu vi sinh vét:

Xac dinh téng s6 vi sinh vat hiéu khi theo
TCVN 4884-1: 2015.

X4c dinh vi khuin E. coli theo TCVN 7924-2:
2008.

Xac dinh vi khuidn Coliform theo TCVN 6848:
2007.

- X4c dinh téng s6 bao tir nAm men, nim moc
theo TCVN 8275-2: 2010.

223 Phan lgp, xdc dinh thanh phan allatoin
c0 trong mau cu Hoai son

Mau bot ct Hoai son duogc chiét co hé tro vi
séng voi dung moi ethanol 70 tai 50°C, véi ti lé
nguyeén liéu/dung moi chiét 1a 1/40 g/mL; ning
luwong vi song & muirc 464W trong thoi gian 3 phut.
Phéan dich chiét duoc loc va cat thu hoi dudi ap
suat thap thu duoc cao chiét ctt Hoai son. Mau cao
chiét duoc loc, rira va két tinh lai nhiéu lan trong
ethanol 70 thu duoc hop chat DOE1 [9]. Hop chat
DOE1 duoc xac dinh 1a allantoin théng qua dir liéu
phd cong huong tir "H-NMR.

2.24. Xac dinh ham lrong allantoin trong mau
tra hoa tan bang phuong phdap HPLC [10, 11]

- Chuin bi dung dich chuin allantoin: can
chinh xdc 4 mg chat chudn allantoin (Sigma-
Aldrich, Merck KgaA, Missouri, USA), thém 3 ml
methanol va 1,5 ml dém phot phat pH 2,5. Sau d6
dem rung siéu am trong 2 phuat. Chuyén toan bo
dung dich trong coc vao binh dinh mic 10 ml va
dinh muc bing methanol t6i vach thu duoc dung

dich chudn géc c6 nong do 400 mg/L. Tir dung
dich chuén goc néng do 400 mg/L, tién hanh pha
day nong do chuén 2, 4, 6, 8, 10 mg/L. Phan tich
day chudn bang phuong phap HPLC.

- Chuén bi mau dung dich thit: can 10 mg ché
pham tra hoa tan rdi thém 3 ml methanol va 1,5 ml
dém phot phat pH 2,5. Sau d6 dem rung siéu am
trong 2 phut. Chuyén toan bo dung dich vao binh
dinh mtc 10 ml va dinh mic bing methanol t6i
vach. Hut dung dich qua xilanh va loc bang filter
0,25 um, phan tich mau tht bing phuong phap
HPLC.

- Phuong phap phan tich: cac mau dung dich
chuén allantoin va mau thit dugc tién hanh phan
tich ham luong allantoin trén hé thong HPLC &
cung diéu kién:

+ May HPLC Agilent 1290.

+ Cot Agilent Proshell 120 SB-C18 (3,0 mm x
50 mm, c& hat 2,7 pm).

+ Dung moi pha dong: Methanol.
+To6c do dong: 1 ml/phut.

+Thé tich tiém mau: 10 pl.

+ Detecter: DAD.

+ Buoc séng: 250 nm.
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua bao ché tra hoa tan tir ¢t Hoai
son, Lugc vang va Moc dan

Ct Hoai son da duoc st dung nhiéu trong cac
bai thudc chita bénh dai thdo duong do co tac
dung gidm thém an tinh bot, dong thoi lam gidm
su thuy phéan tinh bot thanh dwong. Nhimg tac
dung nay da mang lai hiéu qua dang ké trong viéc
kiém soat chi s6 duong huyét sau khi dn. Trong
nhitng nim gan day, nhiéu nghién ctu ciing da
chiing minh tac dung hiwu ich nay cta ct Hoai son
doi voi nhimg bénh nhan mic bénh dai thao
duong. Nghién ctu tai Truong Dai hoc Quoc gia
Chonbuk, Han Quéc cho két qua: bot tho va dich
chiét nuwoc Hoai son co tac dung tang cuong san
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sinh yéu t6 GLP-1 (hormon c¢ tac dung kich thich
tuyén tuy san xuat insulin), ngoai ra con gitip phuc
hoi va cai thién chitc ning ctia t€ bao beta tuyén
tuy. Nho nhimg tac dung hitu ich nay ma ci Hoai
son c6 kha ning lam giam chi s6 HbAlc, dong thoi
giam thiéu nguy co xuit hién bién ching dai thao
duong nho 6n dinh dwong huyét tw nhién va bén
vimg.

Luoc vang duoc stt dung réng rai & Viet Nam
trong viec ho trg va diéu tri nhiéu bénh nan y nhuw
ung thu, viéem nhiém, bong, lao phdi, bénh tim
mach, rang miéng va dac biét 1a dai thao duong
[10-12]. Céc cong trinh nghién ctu trén thé gioi da
ching minh ecdysteroid trong Lwoc vang 1a 16p
chét c6 nhiéu hoat tinh sinh hoc quy gia nhu ting
kha niang mién dich, chéng loang xuong, tang kha
nang dong hoa (trao ddi chat), ting kha ning
thich tmg (can bang trao déi chat), chong dai thao
duong, giam cholesterol trong mau [13].

Dich chiét tir Moc dan cho thay, kha ning trc
ché a-glycosidase, diéu tri viem gan vang da, ting
huyét ap va dai thao duong. Geniposide va
Gardenoside 1a cac thanh phan chinh dugc phan
lap tir Moc dan, ca hai déu co6 hoat tinh tc ché o-
glycosidase t6t hon acarbose (ICy, = 0,75 mg/ml)
voi gia tri ICy, 14an luot 1a 0,35 va 0,46 mg/ml. Dac
biét, geniposide c6 kha ning trc ché a-glycosidase
tot hon so voi acarbose khi st dung & clung liéu
luong [14].

Voi cac cong dung nhu trén, cidc thanh phan
Hoai son, Lugc vang va Moc dan dwoc phdi tron
theo ti 1é duoc trinh bay trong bang 1 dé bao cheé
tra hoa tan, ho tro giam duong huyét & nguoi bi dai
thao duong. Mau tra hoa tan duoc bao ché tir ct
Hoai son két hop véi Luoc vang va Moc dan duoc
xac dinh do 4m, do tro. Két qua duoc trinh bay
trong bang 2.

Bang 2. Két qua do do 4m, d¢ tro ctia miu tra hoa tan

Lan do RSD
Chi tieu Trung binh | SD (%) .
1 2 3 %)
bo am (%) 3,86 3,89 3,85 3,87 0,02 0,54
bo tro %) 10,27 10,32 10,36 10,32 0,05 0,44

MaAu bot tra hoa tan thu duoc c6 mau vang
nhat, mui thom dac trung cia duoc liéu, vi hoi
chat, ngot nhe. Két qua do 4m, do tro cia mau tra
hoa tan tir ct Hoai son két hop cling cac loai duoc
lieu dugc thé hién trong bang 2. Két qua cho thay,

mau tra c6 do 4m trung binh 3,87% va do tro
khoang 10,32%, dat yéu cau vé TCVN 9739: 2013
ISO 6079: 1990 vé che hoa tan dang rin - yéu cau
c6 d6 4m nho hon 6% va tro téng s6 nhoé hon 20%.

Béng 3. Két qua danh gia chi tiéu vi sinh vat ctia miu tra hoa tan

STT | Chi tiéu thir nghiém Phuong phap phéan tich Két qua Don vi tinh
. , , Kho hat hié
1 | Téngsdvisinhvathi€ukhi | TCVN 4884-1: 2015 @ (‘))B‘(i 18) & W cru/g
. Khong phat hién
2 E. col TCVN 7924-2: 2008 "~ | CFU
ot (LOD=10) /g
Khong phat hién
3 Colif TCVN 6848: 2007 " | CFU
oliforms (LOD-=10) /g
5 T()A’ng s0 bao tir nAm men, nam TCVN 8275.5: 2010 Khong phat hién CFU/g
moc (LOD=10)
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Két qua danh gia cac chi tiéu vi sinh vat cta
mau tra hoa tan duoc thé hién trong bang 3 cho
thdy, cac chi tiéu vi sinh vat nhu tong so, vi sinh
vat hiéu khi, tdng s6 bao t& nAm men, nAim mdc, vi
khuédn E. coli va Coliforms c6 trong mau tra hoa
tan déu & dudi nguong phat hién (LOD = 10) duoc
quy dinh trong TCVN.

3.2. Két qua xac dinh ham luong allantoin
trong tra hoa tan bing phuong phap HPLC

3.2.1 Phan Igp, xdc dinh hop chat allantoin co

trong mau Hoai son

Cao chiét tir bot ctt Hoai son duoc loc, rita va
két tinh lai nhiéu lan trong ethanol 70 thu duoc
hop chat DOE1. DOE1 duoc phan tich cau tric
bang phé cong huoéng tir 'H-NMR. Két qua phan
tich dix lieu phé duoc thé hién trén bang 4.

Bang 4. S3 liéu phé 'H-NMR ctia hgp chidt DOE1

Vi tri 8y (ppm) *8y [15] *§c [15]
1 10,530 (1H, s) 10,51 (1H, s)
2 156,7
3 8,040 (1H, s) 8,02 (1H, s)
4 5,252 (1H, dd, ~1,5Hz, /=8 Hz) | 5,24 (1H, dd, /=1 Hz, /= 8,5 Hz) 62,4
5 173,5
6 6,889 (1H, d, /=8 Hz) 6,87 (1H, s)
7 157,3
8 5,771 (2H, s) 5,75 (2H, s)

Trén phd *H-NMR (500 MHz, DMSO, & ppm)
ctia DOE1 cho thdy, su xuat hién 6 tin hiéu cong
huong tir proton, trong dé: §,= 5,252 ppm (1H, dd,
J=15Hz, /=8 Hz, H4); 10,530 ppm (1H, s, H-1);
8,040 ppm (1H, s, H-3); 6,889 ppm (1H, d, /= 8 Hz,
H-6); 5,771 ppm (2H, s, H-8).

0
e} 8
NH,
-
5
THN 4 NH
NH
)2\ 3
o]
Cau tric cda allantoin

Hop chat DOE1 duoc phan lap bing phuong
phap co6 hé tro vi song, thu dugc dudi dang tinh
thé hinh cdu mau tring, nhiét do néng chay
khoang 235-237°C. Cau truc cta hop chiat DOE1
duoc xac dinh thong qua phd 'H-NMR, tir cac dit

lieu phé ching minh dwoc hop chat DOE1 1a M
(2,5-dioxoimidazolidin-4-yl) urea (allantoin), di
lieu phé hoan toan phu hop véi dix lieu phé cta
hop chat allantoin da duoc cong bo boéi Nguyén
Thi Mau va cs (2010) [15].

Hop chat allantoin da duoc st dung lam thudc,
phong va hé tro diéu tri bénh dai thao duong, duy
tri muc insulin va glucose binh thuong [16]. Ngoai
ra, allantoin c6 kha ning lam gidm huyét ap sau
thoi gian 30 phuat, tc ché su co bop cua tim [17],
gidm béo phi va giam ty 1é mic bénh dai thao
duong [18, 19]. Chiang-shan niu va cs (2010) da
chi ra ring, allantoin 1am gidm néng do6 glucose
trong huyét twong. Hon nita, allantoin con ting
cuong giai phéng B-endorphin tir tdy thuong than
co lap trén chuot mac bénh tiéu duong [4].
Allantoin con c6 kha nang lam giam luong duong
trong mau va cai thién do6 nhay insulin & chuot
madc bénh dai thao duong tuyp I [20, 21].
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3.22 Xay dung duong chuin xdc dinh ham Iuong allantoin bang phuong phap HPLC
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Hinh 2. Sic ky @6 ctia mau chuén allantoin 6 ppm
Bang 5. Gi4 tri dién tich peak sic d6 ion va
ndng do ctia chat chuén allantoin

Cac mau allantoin chuidn duoc pha trong
methanol v6i cac nong do 2, 4, 6, 8, 10 mg/L, duoc

STT | Néngdo | Thoigian | Dién tich tién hanh phan tich trén hé thong HPLC tai budc
(mg/L) luu (phut) pick song 250 nm. Trén hé thong HPLC, peak tin hieu
1 9 7.739 183,85162 ctia allantoin duoc phat hién mot cach 6n dinh tai
thoi gian luu R, = 7,739 — 7,749 phat (Hinh 2, bang
2 4 7,742 449,26590 5) doi voi cac chat tham chiéu dung trong thang
3 6 7,745 670,75311 dinh luong. Két qua ctia mdi tuong quan gitra dién
4 8 7,749 925,69830 tich peak va néng do hop chat chudn allantoin
5 10 7.740 1123,38159 duoc thé hién trong hinh 3.
1.200 —
_~ 1.000 y=117.77x - 36.058
.—'_i 800 R; = o790
S 600 R A
% 400 .
:— 200 o
O
0 2 4 6 8 10 12

Nong do (meg/L)

Hinh 3. D6 thi duong chuin thé hién méi quan hé giira dién tich peak va ndong do allantoin

Duong chuin dinh luong c6 dang y = ax + b

Bang 6. Duong chuin xac dinh

duoc xay dung dua trén moi quan hé giita dién tich ham luong allantoin
peak UV & budc song 250 nm (y) véi néong do Chat tham Phuong trinh He so
tuong tng ctia chat tham chiéu (x). Puong chuin chiéu duong chuin tuong quan
dinh 1 thu d dat do tuyén tinh 51 hé

Fi THone Tl CHoe dat o Hyen MR Ao VOLAE | Allantoin | y=117,77x - 36,058 | 0,9979
sO tuwong quan R* > 0,9979.
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3.2.3. Két qud xdc dinh ham luong allantoin  diéu kién voi cac mau chudn. Sic ky d6 cta mau

trong mau tra hoa tan
Ham luong allantoin trong mau tra hoa tan
dugc phan tich trén hé théng HPLC, trong cung

allantoin dugc thé hién trén hinh 4.

T DADT A Sig=250.4 Ref=off (05

3s
30

o 2 a

(3 8 1 __mn

Hinh 4. Séc ky @6 ctia mau allantoin trong tra hoa tan
Bang 7. Ham leong allantoin trong miu tra hoa tan

T Miu Thoi gian Dién tich Noéng do Ham luong
luu (phut) peak (mg/L) %)
1 Tra hoa tan 7,749 512,43091 4,59727 0,4597%

Két qua phan tich ham luong allantoin trong
tra hoa tan thu duoc nong d6 mau tinh dugc ti
duong chuén 1a 4,59727 mg/L, ham luong tuong
doi cao dat 0,4597%. Nhiéu nghién ctu trong va
ngoai nudc da chi ra nhitng dic tinh vuot troi ctia
hop chat allantoin c6 kha ning gidm béo phi va
giam ty 1é mac bénh dai thao duong [18, 221, co
kha nang diéu chinh hoat dong chong oxy hda,
cAu truc lipid va c6 kha nang duy tri mitc insulin va
glucose binh thuong [16]. Nghién ctu nay da tién
hanh bao ché tra hoa tan tir cit Hoai son két hop
cung voi Luoc vang va Moc dan dé sit dung ho tro
diéu tri bénh dai thao duong.

4. KET LUAN

Tt 3 loai nguyén liéu 1a ctt Hoai son két hop
v6i Luoc vang va Moc dan da bao ché thanh cong
tra hoa tan giup hoé tro lam giam luong duong
huyét cho nhiing bénh nhan bi dai thao duong. Voi
cac chi tiéu hoa ly do 4m dat 3,87%; do tro dat
khoang 10,32%; khong phat hién cac chi tiéu vi
sinh vat hiéu khi, vi khudn £. coli Coliforms va
bao tr ndm men, ndm moc trong mau tra.

Ham luong cta hop chat allantoin c6 kha ning
gidm ty 1é mac bénh dai thao duong trong mau tra
dat 0,4597%. Két qua ctia nghién cttu nay tao tién
dé cho cac nghién ctu sau hon, nham huéng téi
muc tiéu tim ra va phan lap duwoc cac hop chat co
hoat tinh sinh hoc cao va mé ra thém hudéng di
m6i cho cac ché phdm hé tro diéu tri bénh dai
thao duong.
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RESEARCH FOR PREPARATION OF SOLUBLE TEA FROM Dioscorea oppositifolia Lour.,
Callisia fragrans (Lindl.) Woods., Gardenia Jasminoides Ellis. TO SUPPORTING DRAINING
DIABETES IN PERSONS WITH TYPE 2 DIABETES

Nguyen Thi Thanh Mai,
Nguyen Viet Toan, Nguyen Thi Hong Hanh
Summary

Dioscorea oppositifolia Lour combining with Callisia fragrans (Lindl.) and Gardenia Jasminoides
Ellis. have successfully prepared solube tea containing Allantoin, that has been shown to inhibit
the enzyme a-glycosidase - an enzyme capable of hydrolysing carbohydrates, supproting draining
diabetes. The soluble tea was determined with physicochemical criteria such as 10.32% ash, and
moisture content of 3.87% according to TCVN 9739: 2013 and ISO 6079: 1990 on Solid soluble tea.
The content of Allantoin in instant tea product was determined about 0.4597%. This instant tea
product can be used in the prevention and treatment of diabetes.

Keywords: Dioscorea oppositifolia Lour., Callisia fragrans (Lindl) Woods., Gardenia Jasminoides
Ellis., allantoin, soluble tea, diabetes.
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