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Dendrobium officinale Kimura et. Migo is one of the most valuable
and rare medicinal orchids on the market today. However, the
extraction of pharmacological ingredients from this plant is still
limited. To improve the efficiency of the process of extracting
polysaccharides and alkaloids active ingredients in Dendrobium
officinale growth in net house, the study conducted experiments with
different thresholds of technical parameters (kind of solvent, solvent
concentration, time, materials/solvents ratio) in the extraction
procedure. The results showed that the total polysaccharides and
alkaloids content obtained the best values in the extraction of
Dendrobium officinale stem when mixing the ratio of material/solvent
was 1/10 or 1/15 and extract solvent Metanol 50 or 60% at the
temperature of 50°C for 90 minutes. The research results are used to
extract total polysaccharides and Alkaloids from Dendrobium
officinale material, paving the way for further research and
development of functional products to prevent and treat inflammation,
high cholesterol levels, high blood pressure, and cancer.
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Dung moi

Thoi gian chiét

Cay lan Thach hoc tia (Dendrobium officinale Kimura et Migo) la
mét trong nhiing loai lan dugc quy va hiém trén thi trudng hién nay.
Tuy nhién, viéc chiét xuat cac thanh phan duoc ly tir loai cdy nay van
con nhiéu han ché. Bé nang cao hi¢u qua quy trinh chiét xuat hoat
chat polysaccharides va alkaloids tong so trong cay lan Thach hoc tia
nudi trong trong nha luol nghién ciru da tién hanh cac thir nghlem
V6i cac ngudng thdng sb ky thuat khac nhau (loai dung méi, nong do
dung mdi, ty 1€ nguyén liéu/dung mai, thoi gian) trong quy trinh chiét
xuat. Két qua cho thay, ham lugng polysaccharid va alkaloid thu
duogc gia tri cao nhat tir than cay lan Thach hoc tia khi pha ty 1é
nguyeén lidu/dung méi la 1/10 hoic 1/15 va chiét dung méi Metanol
50 hoic 60% & nhiét dd 50°C trong 90 phit. Két qua nghién ctu
duoc sir dung dé chiét xuat polysaccharid va alkaloid tir nguyén ligu
lan Thach hoc tia, mo dwdng cho cac nghién ciu va phat trién cac san
pham chirc ning phong va diéu tri viém nhidm, cholesterol cao, cao
huyét ap va ung thu trong giai doan téi.
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1. Pat van dé

Loai Dendrobium officinale Kimura et Migo c6 tén tiéng Viét 1a Thach hoc tia, thudc chi lan
Thach hoc tia, ho lan (Orchidaceae). Pay la mot cay hoa canh, mot loai duoc lidu rat quy, moc &
ving cao ndi d4, nhiét doi va & nhiét déi [1], [2]. Thach hoc tia c6 nguon goc xuat xir tir rat nhiéu
noi, dc biét la viing nhiét d6i va can nhiét déi. Tai Viét Nam, lan Thach hoc tia phan b6 chu yéu
& ving trung du va mién nUI phia Béc, xuit hién tai cac tinh nhu Hoa Binh, Lao Cai, Ha Giang,
Quang Ninh. Trong y hoc co truyen Trung Quéc, Thach hoc tia I vi thude quy giup tu am, bo
than, duoc xép vao dai tién thao dau vi ciia 9 loai dai tién thao [3]. Trong céc nghién cau vé
thanh phan hoa hoc cua lan Thach hoc tia, nhidu hop chit phenanthrene, bibenzyl, adenosine
thugc nhom polysaccharid, alkaloid c6 hiéu qua cao ddi véi viéc phong va diéu tri cac bénh vé
duong huyét, tim mach va ung thu [4]-[8].

Véi gia tri vé tham my va duoc liéu cao, hién nay, lan Thach hoc tia trong tu nhién dugc khai
thac manh mé dé 1am cay canh va 1am thudc, dan dén ngay mot khan hiém trong ty nhién. Trong
nhitng ndm gan déy, vé6i su phat trién cia khoa hoc k¥ thuat, lan Thach hoc tia da va dang duoc
dau tu nudi trong trong nha ludi céng nghé cao nham cung cap sinh khdi phuc vu nhu ciu duoc
liéu trén thi truong. Tuy nhién, hién nay, cac nghién ctru con chua dua ra dugc quy trinh chung
vé viéc tach chiét cac dugc chat trong sinh khéi lan Thach hoc tia dwoc nudi trong nhan tao.
Nghién cru ndy cua ching téi nham muc tiéu d& xuét cac thdng sé ky thuat ti wu trong quy trinh
chiét xuat hoat chét chinh (Polysaccharid va alkaloid) tir sinh khéi tai tao caa lan Thach hoc tia.

2. Vit li¢u va phwong phap nghién ctru
2.1. Déi twong nghién criu

Than cay lan Thach hoc tia (Dendrobium officinale Kimura et Migo) dugc nhan bang phuong
phap nudi cay te bao tir nguon vat liéu thu thap trong tap doan giong lan Thach hoc tia cua Vién
Khoa hoc Su song va nudi trong 2 nam trong diéu kién nha luéi cbng nghé cao.

2.2. Phwong phdp xir Iy miu

Cét cac doan than dai 15-25 cm cua cdy lan Thach hoc tia duoc lua chon, lam sach (loai bo 14
vang, bui ban), sir dung nhu sinh khoi tai tao phuc vu nghién ciru. Than lan Thach hoc tia sau khi
Xur 1y duge mang di say kho ki¢t (am d6 11%) theo phuong phap say thang hoa (-40°C) trén thiet
bi VirTis Bench Top. San pham say sé¢ dwoc st dung lam vat liéu nghién ctru chiét xuat
polysaccharide va alkaloid.

2.3. Phwong phdp chiét xudt polysaccharid va alkaloidtir sinh khéi tai tgo lan Thach hgc tia

Mau lan Thach hoc tia dugc thuc hién siy kho theo phuong phép siy thing hoa da trinh bay &
muc 2.2. Mau siy kho duoc chiét trén may siéu &m Sonica, sir dung phwong phap B.C. Talli [9]
1am nén vai sy bién dong caa cac yéu té trong cac thir nghiém cu thé nhu sau:

Thi nghiém 1: Lwa chon dung méi chiét phi hop cho qué trinh chiét xuit hoat chit cua lan
Thach hoc tia

Lan Thach hoc tia sau khi dugc sdy kho dem di nghién nhé thanh bot min. C dinh thoi gian
chiét 1a 1,5 gio va nhiét d6 ngam chiét 1a 50°C [10]. Sau d6 tién hanh ngam chiét trong c4c dung
moi khac nhau theo céc cong thuc:

CT 1: Dung méi petroleum ether 98%.

CT 2: Dung méi ethanol 98%.

CT 3: Dung m6i metanol 98%.

Thi nghiém 2: Xac dinh nong do dung méi thich hop cho qué trinh chiét xuat hoat chét cia lan
Thach hoc tia

Sau khi lya chon duoc 1 dung méi phu hop, ¢é dinh thoi gian chiét 1a 1,5 gio va nhiét do
ngam chiét 1a 50°C [10], tién hanh khao st cac nong do khac nhau cta methanol dé lya chon
nong d6 dung méi thich hop.
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CT 1: Nuéc cat

CT 2: Metanol 50%

CT 3: Metanol 60%

CT 4: Metanol 70%

CT 5: Metanol 98%

Thi nghiém 3: Xac dinh ti I¢ nguyén liéu/dung mdi thich hop cho quéa trinh chiét xuat hoat
chit caa lan Thach hoc tia

Khao sét ti I¢ nguyén liéu/dung méi chiét véi Metanol 50% duogc xac dinh téi wu & cac thur
nghiém trén. C6 dinh thoi gian chiét 1a 1,5 gio va nhiét ¢6 ngam chiét 1a 50°C [10], tién hanh
khao sat cac ti 1€ nguyén liéu/dung méi theo cac céng thic:

CT 1: Ti Ié nguyén liéu/dung méi 1/5 (w/v)

CT 2: Ti I€ nguyén li¢u/dung moi 1/10 (w/v)

CT 3: Ti Ié nguyén liéu/dung méi 1/15 (w/v)

CT 4: Ti Ié nguyén liéu/dung méi 1/20 (w/v)

Thi nghiém 4: Xac dinh thoi gian tach chiét thich hop cho qua trinh chiét xuat hoat chét caa
lan Thach hoc tia

Véi metanol 50% va ti 1& 1/15 duoc lua chon & thi nghiém trén, c¢b dinh nhiét do chiét 1a 50°C,
tién hanh khao sét thoi gian chiét theo cac cong thuc:

CT 1: Thoi gian chiét la 30 phat

CT 2 Thai gian chiét 1a 60 phat

CT 3: Thai gian chiét 12 90 phut

CT 4: Thoi gian chiét 1a 120 phat

2.4. Cac chi tiéu theo doi

Ham lugng polysaccharid: Theo phuong phap phenol - acid sulfuric [11]. Dya vao phan (ng
thuy phéan polysaccharid thanh monosaccharid, monosaccharid tao mau vai phenol trong moi
treong acid, dung dich tao thanh c6 do hap thu cuc dai tai budc song A = 490 nm. Trén co s& Xay
dung dudng chuan mat 6 quang A & bude song A = 490 nm ciia glucose da tao mau véi phenol.
Ham lugng polysaccharid duoc dinh lugng dua trén sé do OD thu dwgc caa mau thi nghiém doi
chiéu voi db thi chuan glucose.

Ham luong alkaloid (mg/100 g nguyén lidu kho): Ham luong alkaloid tong dugc xac dinh
theo phuong phép hinh thanh phac hop véi bromocresol green (BCG), tao thanh san pham c6
mau vang [12] va xay dung dudng chuan vai atropin (AE).

2.5. Phwong phdp xir i s6 li¢u

_ Cac 6 ligu thu thap va xi Iy thong ké dé xéc dinh su sai khéc gitra cac cong thiic. Xir Iy théng ke
bang phan mém SAS 9.1 va gié tri trung binh dugc so sanh theo phuong phap Duncan (p <0,01).

3. Két qua va thao luan

3.1. Anh hwéng cia logi dung mdi chiét dén ham lrgng polysaccharide va alkaloid thu tar sinh
khai lan Thach hgc tia

Két qua thi nghiém thu dugc ¢ Hinh 1 thé hién sy bién dong vé ham Iuong polysaccharide va
alkaloid thu duoc tir sinh khéi lan Thach hoc tia duéi tac dong cua dung méi chiét khac nhau (p < 0,01).

O cac thir nghiém loai dung mdi chiét (Petroleum ether, ethanol, metanol), ham lwgng
polysaccharide thu dugc dao dong tir 8,15 - 22,34% (CV % = 1,39; LSDO0,01 = 0,71), ham luong
alkaloid thu dugc dao dong tir 70,83-120,86 mg/100 g nguyén liéu (CV % = 0,92; LSD0,01 =
2,85) va dugc xép theo thir ty giam dan “a”, “b” va “c” trong so sanh Duncan. Trong do, cac mau
dugc chiét biang metanol 98% cho ham luong polysaccharide va alkaloid cao nhat (lan luot la
22,34% va 120,89 mg/100g nguyén liéu) va déu dugc xép & phan mic “a” trong so sanh Duncan.
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Dung mdi petroleum ether ¢ hiéu qua chiét polysaccharide va alkaloid tir sinh khéi lanThach
hoc tia 1a thap nhét véi gia tri lan luot dat 8,15% va 70,83 mg/100 g nguyén li¢u. Chiét bang
dung mai ethanol c6 hiéu qua chiét polysaccharide va alkaloid thdp hon chiét bang methanol va
cao hon chiét bang petroleum ether véi gia tri dat 20,19% va 116,25 mg/100 g nguyén liéu.
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Hinh 1. Két qua anh hwong cuia logi dung moi chiét dén ham luwong polysaccharide va alkaloid
N chiet xuat tir lan Thach héc tia
(a, b, ¢) ¢ giira moi cot va canh moi diem gap khic thé hién su sai khdc cé ¥ nghia ¢ muc 99%
(theo phuong phap Duncan, p <0,01). Ham lwong + dé léch chuan

Dung mdi chiét anh huong dén sy thu hoi hda chét tir vat liéu thyc vat [10], [13]-[15]. Trong
thi nghiém nay, dung méi metanol c6 hiéu qua chiét polysaccharide va alkaloid la cao nhat. Két
luan twong tw vé& hiéu qua chiét téi wu dat dugc bang dung méi metanol khi st dung chiét
polyphenol & cay Bau déat (Gynura procumbens (Lour) Merr.) [13], flavonoid tir lan Kim Tuyén
[10]. Nguoc lai, hidu qua chiét polyphenol & cay Kim vang (Barleria lupulina L.) [14], cay lan
Hoang thao dui ga (Dendrobium nobile Lindl) [16], polysaccharid tir cdy Sam xuyén da
(Myxopyrum smilacifolium (Wall.) Blume) [15] dat cao nhat & dung mdi ethanol. Su khéc biét
nay c6 thé xuat phat tir ngudn nguyén liéu khac nhau dwoc sir dung.

Nhu véy, véi mau lan Thach hdc tia, két qua chiét polysaccharide va alkaloid c6 hiéu qué thap
hon khi sir dung dung méi khong phan cuc 1a petroleum ether va dat hi€u qua cao hon ¢ 2 dung
moi phdn cyc 13 ethanol va metanol. Trong d6, dung moi methanol cho hiéu qua chiét xuit véi
ham luong polysaccharide va alkaloid thu dugc cao nhat.

3.2, ,A?nh hwong ciia nong dé dung moi metanol dén ham lwong polysaccharide va alkaloid
chiét tir sinh khoi lan Thach héc tia

Nong d6 dung mdi metanol khac nhau c¢6 anh hudng khiac nhau dén ham luong héa chat thu
hoi tir vat lidu thuc vat [10], [13]. Két luan twong tu vé anh hudng ciia ndng d6 metanol dén ham
luong polysaccharide va alkaloid chiét xut ra tir sinh khdi kho cta lan Thach hoc tia (p < 0,01)
duoc ghi nhan ¢ Hinh 2.

Ham lugng polysaccharid thu duge & cac nong do metanol dat tir 22,34% dén 25,5% va duoc
xép theo thtr tu giam dan & cac phan muc “a”, “b”, “c” theo so sanh Duncan (CV% = 0,45;
LSD0,01 = 0,29). Ham Iugng alkaloid cling dao dong tir 120,8 — 142,03 mg/100 g nguyén liéu
tly vao nong d6 Metanol sir dung trong ngam chiét (CV% = 0,58; LSD0,01 = 2,03).
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Hinh 2. Két qua anh hwong ciia né‘ngdé’dung’ méi methanol dén ham hrong polysaccharide va alkaloid
chiét xudt tr lan Thach héc tia
(a, b, ¢) & giita moi cot va canh moi diém gdp khiic thé hién sw sai khéc cé ¥ nghia o mitc 99%
(theo phuong phdp Duncan, p <0,01). Ham lwong + dg léch chudn
O ca hai ngudng nong do ngam chiét 1a 50% va 60% déu cho hiéu qua chiét xuat
polysaccharide va alkaloid dugc xép ¢ phan mirc cao nhét (mirc “a”) theo so sanh Duncan (p <
0,01) va cao hon so v6i truong hop s dung dung moéi 1a nude cat (xép ¢ phan mirc “b”). Tuy
nhién, khi ting ndng d6 metanol 1én ngudng 70% va 98% thi ham luong polysaccharide va
alkaloid thu duogc cé xu huong giam thap hon so voi chiét bang nude cat. Ket qua nay minh
chung cho gia thuyét suy giam hiéu qua chiét xuat cua dung moi khi sir dung & ndng d6 qua cao.
Nhu véy, metanol 50% va 60% 1a ndng d6 thich hop cho chiét xuét polysaccharide va alkaloid
tir sinh khéi téi tao lanThach hoc tia.

3.3. ’ffnh hwong cia ti I¢ nguyén ligu va dung moi dén ham lwong polysaccharide va alkaloid
chiét tir sinh khoi lan Thach héc tia
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Hinh 3. Két qua anh hwong cia ti I¢ nguyén liéu va dung moi dén ham lwgng polysaccharide va
alkaloid chiét xuat tir sinh khoéi lanThach héc tia
(a, b, ¢) & giita moi cét va canh méi diém gdp khiic thé hién sw sai khdc cé y nghia o mirc 99%(theo
phwong phap Duncan, p <0,01). Ham lwong £ do léch chudn
Ty 1é nguyén liéu/dung moi anh huéng dén ham luong polysaccharide va alkaloid chiét tir
sinh khéi lan Thach hoc tia (p < 0,01). Két qua thi nghiém anh huéng cua ty 18 nguyén liéu lan
Thach hoc tia (W) va dung méi methanol 50% (V) ¢ cac ty 1€ 1/5; 1/10; 1/15 va 1/20 (g/ml) dugc
trinh bay trong Hinh 3.
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Ham lugng polysaccharide co gia tri tir 22,97% - 25,3 % (CV% = 0,44; LSDO0,01 = 0,30) va
ham lugng alkaloid co6 gia tri tir 131,65 - 140,9 mg/100 g nguyén liéu (CV% = 0,61; LSDO0,01 =
2,31) tuy ting ty 1& phdi tron nguyén liéu va dung moi. Khi tréon nguyén liéu/dung moi o ti 18
1/10 va 1/15 cho ham lugng polysaccharide va alkaloid thu duoc cao nhét, két qua lan luot 1a
25,3% va 140,9 mg/100g nguyén liéu va déu dugc xép ¢ phan mirc “a” theo so sanh Duncan. O ti
1& 1/20 (nguyén liéu/dung moéi), luong polysaccharide va alkaloid chiét duoc c6 gia tri thap hon,
lan luot 1a 23,96% va 136,9 mg/100g nguyén liéu. O ty 1& 1/5 (nguyén liéu/dung moi), lugng
polysaccharide va alkaloid chiét duge co gia tri the"ip nhét, 1an luot 1a 22,97% va 131,65 mg/100g
nguyén liéu va dugc danh gia ¢ mic “c” trong so sanh Duncan.

Mot s6 cong bd trude day da chi ra rang, ty 1& nguyén liéu/dung méi d4nh huéng dén hiéu qua
chiét hoa chat tir nguyén liéu thuc vat [9], [13], [15], [16]. Trong nghién ctru ndy, & ty 18 phbi
tron nguyén liéu qua cao hodc qua thdp déu giam hiéu qua chiét xuat polyssaccharid va alkaloid
tir sinh khéi tai tao lan Thach hoc tia. Nguyén nhan c6 thé do ham luwong nguyén liéu/dung moi
qua cao gay kim hdm qué trinh hoa tan cta hoat chét vao trong dich chiét. Mt khac, khi ham
lwong nguyén liéu/dung moi qua thip lai gy hién tugng thit thoat hoat chat ¢ ndng do thap.
Trong pham vi thi nghiém nay, ty 1& nguyén liéu/dung méi (v/w) thich hop nhét trong céc thir
nghiém chiét xuat polysaccharide va alkaloid tir sinh khéi than lan Thach hoc tia nudi trong nhan
tao trong nha Iuoi la 1/10 va 1/15.

3.4. Anh huwéng ciia thoi gian tich chiét dén ham lwgng polysaccharide va alkaloid chiét tir
sinh khoi lan Thach hjc tia

Két qua thi nghiém vé thoti gian tach chiét anh huong dén ham luong polysaccharide va
alkaloid thu dugc tur sinh khoi tai tao lan Thach hoc tia thé hién ¢ Hinh 4 (p < 0,01).
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Hinh 4. Két qua anh hwong cia thoi gian tach chiét dén ham heong polysaccharide va alkaloid
chiét tir sinh khoi lan Thach héc tia
(a, b, ¢) & giita moi cot va canh moi diém gdp khiic thé hién sw sai khdc c6 ¥ nghia ¢ mirc 99%
(theo phwong phdp Duncan, p < 0,01). Ham heong + dé léch chudn

€69

Ham lugng polysaccharide thu dugc cao nhat (28,66% - xép & phan mirc “a” trong so sanh
Duncan) véi thoi gian tach chiét 90 phut. Vi thoi gian tach chiét 30 phut, 60 phat va 120 phut
cho ham Iugng polysaccharide dat thép hon, 14n luot 13 25,26%, 28,31% va 26,85% va duoc xép
0 cac phan muc “d”, “b”, va “c” (CV% = 0,29; LSD0,01 = 0,22). Bén canh d6, ham lugng
alkaloid ciing bién dong theo thoi gian tich chiét va dat gia tri tir 141,27- 152,72 mg/100 g
nguyén lidu, dugc xép theo tht ty giam din & cac phan muc “a”, “b” va “c” theo phuong phap so

http://jst.tnu.edu.vn 122 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 228(13): 117 - 124

sanh Duncan (CV% = 0,51; LSD0,01 = 2,07). Trong d6, ham luong alkaloid thu dugc cao nhit &
2 ngudng thoi gian tach chlet 1a 60 phut va 90 phut, gia tri dat lan luot 1a 152,34 va 152,72
mg/100 g nguyén lidu. O cac ngudng thoi gian tach chiét ngan hon (30 phut) va dai hon (120
phut), ham luong alkaloid dat gié tri thap hon 1an luot 14 141,27 va 146,04 mg/100 g nguyén liéu.

Thoi gian chiét tic dong khac nhau dén ham luong hoa chat thu hdi tir nguyén lidu thyuc vat.
Trong chiét xuat polysaccharid, thoi gian chiét dat t6i wu 3 gio ¢ lan Hoang thao dui ga
(Dendrobium nobile Lindl) [16], 2 gi¢ ¢ 14 cdy Sam xuyén da (Myxopyrum smilacifolium (Wall.)
Blume) [15], 4-6 gio & qua thé ndm linh chi do [17]. Trong chiét xuét alkaloid tir r& cay Bach hoi,
Pong Quang Huy va cong sy cho rang thoi gian chiét thich hop nhat 1a 4 gi0 [18]. Su khac biét
ctia hiéu qua chiét hoa chat tir nguyén liéu thuc vat den tir thoi gian ngam chiét ¢ thé do hiéu qua
tuong tac gitra nguyén liéu thuc vat va cac yéu t6 thar nghiém (dung moéi chiét, ty 1& dung
moi/nguyén li€u, nhiét do chiét,...). Trong pham vi cua nghién clru nay, 90 phut tach chiét 1a thich
hop nhét v6i muc dich thu ca polysaccharide va alkaloid tir sinh khdi lan Thach hoc tia nudi trong
nhan tao trong nha ludi.

4. Két luan

Két qua nghién ciu trong pham vi thi nghiém da xac dinh dugc cac théng sb ti wu cua quy
trinh chiét xuat polysaccharide va alkaloid tir sinh khéi tai tao lan Thach hoc tia nhu sau: phuong
phap sdy lanh duy tri tbt nhat vé hinh thai va chat lugng nguyeén li¢u sinh khéi than lan Thach hoc
tia nui trong nhan tao trong diéu kién nha ludgi; chiét xuat vai dung moi metanol 50% va 60%, ty
1¢ nguyén liéu/dung méi la 1/10 va 1/15 trong thoi gian 90 phut gitp thu dugc ca polysaccharide
va alkaloid véi ham lwong cao nhat.

Loi cam on
Chuing t6i chan thanh cam on B¢ gido duc va Dao tao da tai trg cho cac hoat dong cua nghién
ctru. Bong thoi, ching toi xin bay to 1ong biét on dén ban quan 1y chuong trinh “Nghién cuu,

phat trién va ung dung cong ngh¢ cao trong san Xuit mét sb cay trdng dic trung cho céac tinh
mién nii phia Bic” d hd trg cdng tac quan ly cho nhém nghién ctu.
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