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Abstract: Tanshinones are an important lipophilic, bioactive diterpenoid group of danshen roots
with many pharmacological activities. In this study, tanshinones rich extract of danshen roots, a
typically valuable product of danshen, was prepared through a two-step process of extraction and
purification. In which, adsorptive (non-ionic) macroporous resins were exploited in the purification
step to remove impurities and enrich tanshinones. The obtained refined extract was red brownish
dry powder with the following characteristics: loss on drying of 4.04 + 0.18%, tanshinone I1A and
cryptotanshinone content of 10.55 + 0.21% and 5.78 + 0.64%, respectively (the results met the
requirements of the Tanshinones monograph in The Chinese Pharmacopoeia 2015). The overall
yield of the established extraction process was 2.21 + 0.12%, calculated by the weight of dry extract.
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Nghién ctru chiét xuat cao ré dan sim
(Salvia miltiorrhiza Bunge) giau tanshinon
s dung nhya hap phu macroporous

Tran Trong Bién”, Pham Thi Linh Giang, Pham Thai Ha Vin
Truong Dai hoc Duwoc Ha Noi, 13-15 Lé Thanh Tong, Hoan Kiém, Ha Néi, Viét Nam

Nhan ngay 20 thang 5 nam 2021
Chinh sira ngay 24 thadng 5 nam 2021; Chap nhan dang ngay 24 thang 5 nam 2021

Tém tat: Tanshinon la nhom hoat chat diterpenoid than dau quan trong trong ré dan sam. Trong
nghién ciru ndy, cao ré dan sam giau tanshinon - mot san pham chiét xuat dic trung cta dan sim
dugc didu ché thong qua quy trinh chiét xuét va tinh ché. Trong d6, nhya hap phu macroporous duoc
g dung trong giai doan tinh ché dich chiét dé loai bo tap chat va lam giau hoat chét. Cao tinh ché
thu dugc 1a dang bot kho toi mau nau dé déc trung cia dan sam, ham 4m 4,04 + 0,18%, ham lwong
tanshinon ITA va cryptotanshinon trong cao 1an luot 14 10,55 + 0,21% va 5,78 + 0,64% (dat quy dinh
theo chuyén luan Tanshinones trong CP 2015), hiéu sudt chiét cao dan sdm dat 2,21 * 0,12% tinh

theo khéi luong dugc lidu.

Tir khoa: Tanshinon, dan sim, nhya hép phu macroporous, tanshinon IIA, cryptotanshinon.

1. Mé& dau

Tanshinon 1a nhém hoat chat diterpenoid
than dau quan trong trong ré dan sam (Salvia
miltiorrhiza Bunge) v6i nhiéu tac dung nhu: gidn
mach vanh, ting tuan hoan mau [1], chdng oxy
hoéa, giam cholesterol mau [2],... Pa c¢6 hon 40
tanshinon dugc phan 1ap va xac dinh cau tric,
trong d6 tanshinon IIA (TAN) va
cryptotanshinon (CRYP) 1a hai thanh phéan co6
ham lugng va tac dung dang ké nhit, chung
thuong duoc sir dung lam chat danh dau cho
nhom hoat chit nay trong kiém tra chit luong
duoc liéu va céc san phém chiét tir r& dan sdm
[3]. Cao dan sam giau tanshinon (chira chu yéu
cac hoat chat than dau) 1a mot san pham chiét
xuit dic trung tir dan sim, nguoc lai voi san
pham cao dan sim giau hoat chét acid phenolic
(chtra cht yéu cac hoat chét than nudc).
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Piéu ché cao dugc liéu giau hoat chét 1a mot
trong nhimg xu huéng phat trién tit yéu trong
dugc phdm vi tic dung cia san phim chiét
thuong dat duoc do su két hop dong thoi cua
nhiéu hoat chit trong cao. Bé dat duoc diéu nay,
ngoai viéc lya chon céc diéu kién chiét xuét hop
Iy, nhiéu phuong phép tinh ché dich chiét da
dugc nghién ctru nhu két tia (do thay doi dung
mdi, pH, nhiét do,...), két bong (flocculation),
tach mang (membrane seperation), chiét phan b
16ng 16ng, trao ddi ion hay hép phu (adsorption).
Trong do, phuong phap hap phu sir dung nhya
macroporous tong hop dugc ng dung nhiéu
trong nhitng nim gan day do co kha niang hap
phu chon loc nhiéu nhém hoat chat va hau hét
déu st dung cic dung méi xanh nhu nudc va
ethanol [4]. Chuyén luan Tanshinones (Dugc
dién Trung Qudc 2015 (Chinese Pharmacopoeia,
CP 2015)) md ta mdt san pham chiét xuat dic
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trung tir r& dan sim chira chu yéu cac hoat chat
than dau nhom tanshinon, trong d6 quy dinh san
pham chiét chita khong it hon 9,8% TAN va
2,1% CRYP [5]. Tuy nhién, cic nghién ctru vé
nhom tanshinon chil yéu huéng toi phan 1ap cac
don chit tinh khiét bang cac k¥ thuat phirc tap
nhu sic ky loc gel [6], sic ky hap phu nguoc dong
toc do cao [7]. Do d6, nghién ctru nay dugc thuc
hién voi muc tiéu khao sat va xay dung quy trinh
chiét xuét cao & dan sim giau tanshinon nham tao
nguyén liéu 1am thudc trong duoc pham.

2. Nguyén vit liéu va phwong phap nghién ciu
2.1. Nguyén vt liéu

Ré dan sam thu hai tai Ha Giang (Viét Nam)
va dugc giam dinh tén khoa hoc la Salvia
miltiorrhiza Bunge bdi BO moén Thuce vat,
Truong BDai hoc Dugc Ha Noi. Nhya
macroporous tu Anhui  Sanxing Resin
Technology Co., Ltd. (Trung Qudc). TAN chuan
(ham luwong 99,78%, 16 MUST-17022502) tir
Chengdu Must Bio-Technology Co., Ltd. (Trung
Quéc). CRYP chuin (ham luong 99,73%, 16
PRF9092804) tir Biopurify Phytochemicals Ltd.
(Trung Qudc). Acetonitril (ACN) va acid
phosphoric dat tiéu chudn HPLC tir Merck
(Duc). Ethanol 96% dat tinh khiét hoa hoc (Viét
Nam). Methanol, n-hexan, ethyl acetat dat tinh
khiét hoa hoc (Trung Qudc).

2.2. Phwong phap nghién cuu

2.2.1. Phuong phdp chiét xudt

Phuong phap ngam lanh. Cac thi nghiém
khao sat diéu kién chiét xuit duoc tién hanh
trong binh nén, méi mé 20 g dugce lidu. Cac diéu
kién duoc cb dinh gdom: thoi gian chiét 12
gio/lan, 1an 1 dung ty 16 dung méi gip 7 1an duoc
lidu, cac 1an sau dung ty 1é dung méi gap 5 lan
duoc liéu.

2.2.2. Phirong phdp tinh ché

Phuong phip hip phu st dung nhua
macroporous.

Thi nghiém hép phu va giai hip phu tinh:
trong binh ndén chtra 0,3 g nhya macroporous va
dich chiét r& dan sdm ¢ ndng d6 thich hop
(Co, mg/mL), tién hanh khudy tron & 150
vong/phut trong 12 gid, 25 °C va xac dinh nong
d6 hoat chét tai thoi diém cén bang hip phu
(Ce, mg/mL). Sau d6, giai hip phu hoat chit bang
dung mdi thich hop. Tinh dung lugng hap phu
tinh Q. (mg hoat chat/g nhya) theo ~cong thirc
Qe=(Co-Ce)xV/W, trong d6 V la thé tich dich
chiét, W 1a khéi luong nhya kho. Tinh hiéu suat
giai hip phu (D, %) theo cong thirc
D=(CaxV4x100%)/(QexW), trong do Cq (Mg/mL)
va Vg (mL) 1an luot 1a ndng d6 hoat chét trong dich
giai hap phu va thé tich dich giai hap phu.

Thi nghiém hép phu va giai hip phu dong:
tién hanh trén cot thuy tinh duwgc nap nhya D101.
Dich chiét dan sam (ndng d6 TAN bang
400 pg/mL) dwoc nap qua cot voi toc do
2 BV/gio, quan sat dich ra khoi cot béng sdc ky
16p mong (SKLM) dé xac dinh thé tich dich nap
cot. Tién hanh rira tap bang nudc va giai hap phu
bang EtOH 96%, quan sat qua trinh giai hap phu
bang SKLM va sic ky long hiéu ning cao
(HPLC) dé xéc dinh thé tich dung moi giai hap
phu. Dich giai hip phu dugc ¢6 dic va dong kho
thu dugc cao tinh ché giau tanshinon.

2.2.3. Phuong phdp kiém nghiém

Dinh tinh: phuong phap SKLM véi diéu
kién: ban mong silicagel 60 GFzs4, h¢ dung moi
n-hexan : ethyl acetat = 6 : 1 (tt/tt), phat hién vét
bang soi UV 254 nm.

Dinh lugng: phuong phap HPLC véi didu
kién: mady HPLC Shimadzu (Nhat Ban), cot RP
Cis Inertsustain® (250 x 4,6 mm, 5 um), pha
dong gdm ACN va acid phosphoric 0,026% theo
chuong trinh rira giai gradient: 0-20 phat:
60—90% ACN, 20-30: 90% ACN, toc do dong:
1 mL/phit, thé tich tiém mau: 20 uL, detector
DAD budc séng 270 nm. Mau thir va mau chuan
dugc chuan bi trong methanol. Phuong phap
dinh luong da dugc tham dinh céc chi tiéu d6 dic
hi¢u, d6 thich hop hé théng, khoang tuyén tinh,
do6 1ap lai, do dang.
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2.2.4. Phurong phap xir Iy 56 liéu
Céc thi nghiém duoc lap lai 3 1an 1ay két qua
trung binh.

3. Két qua nghién ctru va ban luin
3.1. Khdo sdt diéu kién chiét xudt

RE dan sdm dugc kiém nghiém theo tiéu
chuan Dugc dién Viét Nam 5 (tham khao CP
2015), ham lugng TAN va CRYP trong dugc
liéu lan luot 12 0,26% va 0,15%. Cac ham luong
nay duoc st dung dé tinh toan céc hiéu suit chiét
trong céc thi nghiém tiép theo.

Céc diéu kién chiét xuét cao dan sim giau
tanshinon bang phwong phap ngdm lanh duoc
khao sat gém: kich thudc duoc liéu (KTDL),
dung méi chiét va sé lan chiét (Hinh 1). So sénh
anh huong cia KTDL (Thi nghiém 1-2, Hinh 1)
dén qua trinh chiét xuat cho thay: st dung duoc
liéu dang thai 14t day 2-5 mm cho cao chiét co
ham lugng hoat chét cao hon so v&i miu duge
lidu dang bot < 2 mm. Diéu nay c6 thé do KTDL
cang nho dan dén s6 lugng té bao dugc lidu bi
pha v& cang nhiéu, dién tich tiép xtc gitta dung
moi va dugc li€u cang 16n, lugng tap chét hoa
tan trong dich chiét tang nén ham lugng hoat chét
trong cao chiét giam. Ngoai ra, viéc sir dung
duogc liéu dang thai lat giup qua trinh loc dich
chiét dé dang hon so véi khi st dung dugc li€u
dang bot < 2.

Vé anh huong cua dung méi chiét (Thi
nghiém 2-4, Hinh 1), giam nong d6 EtOH lam
tang hiéu sut chiét cao (tir 4,78% voi EtOH 96%
lén 11,87% véi EtOH 50%) nhung giam hiéu
suat chiét tanshinon (hiéu suat chiét TAN giam
tor 95,11% véi EtOH 96% Xuéng 73,86% voi
EtOH 50%, hiéu suat chiét CRYPT giam tur
92,82% voi EtOH 96% xudng 75,38% véi EtOH
50%), déng thoi ham luong tanshinon trong cao
giam (ham lugng TAN va CRYP trong cao chiét
v6i EtOH 96% lan luot 12 5,18 va 2,88%; ham
lugng TAN va CRYP trong cao chiét véi EtOH
50% lan luot 12 1,62 va 0,93%). Két qua nay
dugc giai thich do tinh chit dic trung cua cac
tanshinon nhu rat it tan trong nuéc, tan trong

EtOH cao d6. Str dung EtOH thap d6 lam ting
kha nang hoa tan cac thanh phan than nuéc vao
dich chiét nhung giam kha ning hoa tan
tanshinon, két qua la hiéu suat chiét cao ting
nhung hiéu suat chiét tanshinon va ham luong
tanshinon trong cao giam. St dung EtOH 96%
gitip ting kha ning hoa tan tanshinon, dong thoi
han ché su truong nd dugc liu, giam hoa tan cac
tap chit than nudc trong dich chiét, dich chiét
sach hon va ham lugng tanshinon trong cao chiét
cao hon. Y. Cui va cong sy (2011) nghién ctru
chiét xuét tanshinon bang phwong phap chiét hoi
luu v6i dung moi EtOH, cao tho thu duge ¢ ham
lugng TAN va CRYP lan luot 14 1,07% va 1,10%
[3]. Chung t6i dé xuit chiét tanshinon béng
phuong phap ngam lanh v6i EtOH 96%, cao thd
thu dugc ¢6 ham lugng TAN va CRYP cao hon,
lan luot dat 5,34 va 2,80%. Diéu nay co thé do
dic tinh kém bén nhiét cua nhom tanshinon, nén
mot phan hoat chit bi phan huy trong qua trinh
chiét nong [8]. Mat khac, phuong phap ngam
lanh don gian hon, it nguy co chdy nd va tiét
kiém ning lugng hon so v6i phuong phap chiét
hoi lwu. V& sb lan chiét (Thi nghiém 5-8,
Hinh 1), hiéu suét chiét TAN va CRYP sau 3 lan
chiét 1an lugt dat 95,44% va 93,68%. O lan chiét
thtr 4, hiéu suét chiét TAN va CRYP con 1,79%
va 1,42%. Piéu nay cho thdy phan 16n hoat chat
trong duogc li€u da dugc chiét sau 3 1an, do do dé
tiét kiém dung méi, sb 1an chiét duoc lya chon 14
3 lan véi ty 1& dung méi/dugc liéu lan luot 12 7/1,
5/1 va 5/1.

3.2. Khdo sdt diéu kién tinh ché

Hap phu va giai hip phuy tinh: trong 3 loai
nhya khao sat, nhya D101 va H103 1a loai khong
phan cuc con nhya HPD826 la loai phan cuc.
Nhia D101 va HPD826 thé hién kha ning hap
phu tanshinon tét hon so véi nhya H103. Trong
d6, nhyra D101 ¢6 dung lwong hép phu cao nhat,
dat 35,87 va 13,75 mg/g lan luot voi TAN va
CRYP (Hinh 2). Diéu nay cho thiy kha ning hap
phu hoat chét ctia nhya macroporous phu thudc
vao nhiéu yéu t6 nhu: tinh phéan cuc, dién tich bé
mat va kich thudc 16 Xép. Nhuya D101 c6 dac tinh


file:///C:/Users/My%20PC/Downloads/4333-99Z_Full%20manuscript-9063-1-15-20210524.docx%23_ENREF_3
file:///C:/Users/My%20PC/Downloads/4333-99Z_Full%20manuscript-9063-1-15-20210524.docx%23_ENREF_8

T. T. Bien et al. / VNU Journal of Science: Medical and Pharmaceutical Sciences, Vol. 37, No. 3 (2021) 59-66

khong phan cuc, kich thude 15 xp tir 10-11 nm
phu hop véi nhém tanshinon khong phan cuec.
Nhya H103 tuy khéng phan cuc nhung kich
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thudc 16 xdp nhé hon (8,4-9,4 nm) nén thé hién
kha nang hap phu kém hon.
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“Hinh 1. Két qua khao st diéu kign chiét xuat.
(Thinghiém 1-2: KTDL thay doi twong ¢ng la Bot <2 mm va Thai lat day 2-5 mm; Thi nghi¢ém 2-4: dung moi
chiét thay d6i twong ung l1a EtOH 96, 70 va 50%; Thi nghiém 5-8: lan chiét thir 1, 2, 3 va 4).

HPD826

D101 H103

Qe (mg/g)

40 -
30 1 OTAN ECRYP
20 -
10 - F§§§ F§§§
0
D101 = HPD826
Chat hap phu

Hinh 2. Anh huong cua nhya macroporous dén qué trinh hap phu (tri: cam quan hat nhya truéc (A)
va sau hap phu (B); phai: dung lugng hap phu tanshinon cua nhya D101 va HPD826).

Anh hudng ciia ndng do dich chiét dén qua
trinh hip phu dugc thé hién qua dudng hap phu
dang nhiét (Hinh 3, trai). Ban dau, khi nong do
dich chiét thip (C, ciia TAN thay d6i tir 100 1én
400 pg/mL), Qe tang theo chiéu tang ciia Ce (Qe
ting gan 5 lan tir 10,23 1én 48,23 mg/g). Sau
khoang ndng do nay, Ce bit diu ting manh theo
chiéu ting ctia C,, trong khi d6 Qe ting chdm
hon. Xu hudng tuong tu quan sat duoc ddi véi
CRYP (Q. ting gan 6 lan tir 3,01 1én 18,16 mg/g
khi C, ting tir 44 1én 177 pg/mL). Piéu nay do
ban dau c6 nhiéu vj tri hép phu hoat chét trén bé
mat nhya con trong, ting Co giup qua trinh hip

phu chuyén dich theo hudng lam ting luong hoat
chat duoc hap phy, Qe tang nhanh. Khi hat nhya
bét dau bdo hoa cac vi tri hip phuy, ting Co s&
khong 1am ting manh Qe ma s& lam ting Ce, dong
nghia véi viéc tang lugng hoat chat khong duoc
hap phu trén nhya. Do d6, ndng do dich chiét
dugc diéu chinh theo nong d6 TAN bing
400 pg/mL cho qua trinh hap phy trén cot chira
nhya D101.

Anh hudng cia dung méi giai hdp phu duoc
thé hién qua thi nghiém giai hdp phu tinh
(Hinh 3, phai). Két qua cho thiy, hiéu suét giai
hép phu bang nudc rat thap. Tang nong do EtOH
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tir 50 dén 96% lam tang hiéu suét giai hip phu
(tir 7,78 1én 93,22% d6i voi TAN va 11,93 Ién
91,02% d6i véi CRYP). Diéu nay phu hop véi
dic tinh than dau, rat it tan trong nudc, tan trong
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cac dung moi kém phan cyc ctiia nhom tanshinon.
Do 36, nuéc dugce lya chon 1a dung moéi loai tap
chat va EtOH 96% duoc lya chon 1a dung méi
giai hap phu.

60 - <100 —
] < T
50 £ 80 1 OTAN  ECRYP
S 40 &
E 5 40 -
© 20 A 3
2 20 -
. <«
10 g A &
0 ' Nwée  EtOH  EtOH  EtOH
0 80 50% . 70% 96%
Dung méi giai hap phu

Hinh 3. Qué trinh hap phu va giai hap phu tinh.
(tréi: duong hap phu dang nhiét; phai: anh huong cua dung moi giai hap phu).

Hinh 4. SKLM kiém tra qua trinh hdp phu (trai) va giai hap phu dong (phai).

Hap phu va giai hdp phu dong: quan sat qua
trinh hap phu dong trén cot cho thy, TAN va
CRYP bat dau xuét hién trong dich sau cot sau
khi nap 27 BV dich chiét (Hinh 4, trai). Trudc
thoi diém nay, toan b lugng hoat chét trong dich
chiét dugc hip phy hoan toan. Sau thoi diém nay,
hoat chét bat dau xut hién trong dich ra khoi cot
do cac vi tri hép phu trén nhya bat dau bdo hoa
dan. Do d6, dé han ché luong hoat chét khong
dugc hip phy, diém ding qua trinh hip phuy trén
cOt duogc lua chon 1a 27 BV.

Sau qué trinh hip phy, tién hanh rira ¢t bang
5 BV nudc, tde d6 2 BV/ gio dé loai céac tap chét
dé tan trong nuée. Sau do, gidi hép phu hoat chét
bang EtOH 96%, toc 6 2 BV/gio, dich giai hap
phu dugc thu theo tirng phan doan. Quan sat qua
trinh giai hip phu bang SKLM va HPLC cho

thdy: ndng do tanshinon trong cac phan doan giai
hap phu giam din theo thoi gian, hau hét
tanshinon dugc giai hip phu sau 19 BV thé tich
EtOH 96% (Hinh 4, phai). Do d6, thé tich dung
mdi giai hap phu dugc lya chon 1a 19 BV.

3.3. Xay dung quy trinh chiét xudt va tinh ché
cao ré dan sam giau tanshinon quy mé 100 g
duoc lieu/me

Quy trinh chiét xuit cao ré dan sdm giau
tanshinon quy mé 100 g dugc liéu/mé dugc tién
hanh theo so dd Hinh 5. Cu thé nhu sau:

+ Chiét xuat: r& dan sdm (ham am dudi 12%)
dugc thai lat day 2-5 mm va chiét xuat bang
phuong phap ngdm lanh véi cac diéu kién: dung
mdi EtOH 96%, chiét 3 lan x 12 gio/lan, ty 1¢ dung
mdi/duge liéu 1an luot 14 7/5/5. Gop dich chiét, ¢o
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thu hoi EtOH dudi ap suat giam (500 mbar, 55 °C)
va pha lodng bang nuéc dé dugc dich pha lodng co
nong d6 TAN bang 400 pg/mL.

+ Tinh ché: nap nhwa D101 da xir 1y 1én cot
thuy tinh (thé tich khdi nhya 12 1 BV =24 mL).
Nap dich chiét qua cot (tbc do 2 BV/gid) dén hét
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dich, rtra cot 1an luot b::ing nude ct (5BV, tbc do
2 BV/gio) va EtOH 96% (19 BV, toc d 2 BV/gio).
Dich giai hap phu duoc ¢b dic va dong kho (tién
dong -70 °C trong 24 gio, thang hoa 12 gio &
-50 °C, 0,1 mbar) thu dugc cao kho tinh ché.

EtOH 96% ¥

Reé dan sam

Chiét xuat: 3 lan x 12 gid/lan
Ty 1 DM/DL = 7/5/5 (t/kl)
‘rKhuéy tron: 150 vong/phut

Dich chiét

C6 thu hdi EtOH
‘rPha lodng bang nude

Nhwa D101
(1BV =24 mL)

k4

Dich pha loang

Hap phu qua c6t D101
Loai tap bang nudc

Giai hap phuEtOH 96%
(Tbe dd 2 BV/gio)

Dich giai hap phu

lCG dac. dong kho

Cao dan sam
giau tanshinon

Hinh 5. So d6 tom tit quy trinh chiét xuat va tinh ché cao ré dan sim giau tanshinon.

1 PDA Multi 1 270nm,4nm
| A T
40 / -
304
20] .
Cao thd
104
0
0 5 10 15 o %5
g PDA Multi 137;0nm,4nm
= B _/«/ P
50-| o
3
f % TAN
| &
»s ] CRYP

Cao tinh ché

T T T
15 20 25

Hinh 6. Sic ky dd HPLC cao thd (trén) va cao tinh ché (duéi).
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Lap lai quy trinh trén 3 mé cho thay quy trinh
6n dinh. Cao tinh ché thu duoc 1a dang bot kho
toi mau nau do dic trung ciia dan sdm, ham am
4,04 £ 0,18%, ham lugng TAN va CRYP trong
cao lan lugt 1a 10,55 + 0,21% va 5,78 + 0,64%
(dat quy dinh theo chuyén luan Tanshinones
trong CP 2015), gia tri nay lan luot cao gip 1,9
va 2,1 lan so véi ham lugng TAN va CRYP trong
cao tho, hiéu suét chiét cao dan sam dat 2,21 +
0,12% tinh theo khoi luong duoc ligu. Cac sdc
ky dd & Hinh 6 cho thay nhiéu tap chét trong dich
chiét da duoc loai bo, do d6 giup ting ham lugng
hoat chat trong cao. Uu diém cua quy trinh 1a don
gian, dé thuc hién, tbn it nang luong, chi sir dung
cac dung moi xanh nhu nude va EtOH, chi phi
thip do nhwa macroporous ré va c6 thé tai sir
dung. X.Bi va cong su (2016) nghién ctru chiét
xudt cao ré dan sdm gidu tanshinon bang CO;
siéu t6i han véi cac diéu kién: dong dung moi
EtOH 95%, 4p suit 30 MPa, nhiét d6 45 °C va
thoi gian chiét 2 gio. Cao chiét thu duoc c¢6 ham
lugng TAN va CRYP lan luot 14 30,9 va 19,1%
[9]. Quy trinh chiét xuat bang CO; siéu t6i han
c6 thé cho san phém ¢6 ham Iugng hoat chét cao,
tuy nhién hiéu suit chiét trong quy trinh do
khong duoc cong bd cu thé. Ngoai ra, chi phi lap
dit thiét bi chiét xuét siéu téi han va ning luong
tiéu ton 16n, kho phit hop voi san xudt thuc té.

4. Két luan

Quy trinh chiét xuit va tinh ché cao ré dan
sdm giau tanshinon - mot san pham chiét xuat
dic trung tir ré dan sim da duoc nghién ciu.
Trong d6 nhua macroporous dugc Ung dung
trong giai doan tinh ché dich chiét dé loai bo tap
chat va lam giau hoat chét. Cao tinh ché thu duoc
la dang bot kho toi mau nau do dac trung cua dan
sam, ham am 4,04 + 0,18%, ham lugng TAN va
CRYP trong cao lan lugt 1a 10,55 + 0,21% va
5,78 + 0,64% (dat quy dinh theo chuyén luén
Tanshinones trong CP 2015), hiéu suét chiét cao
dan sam dat 2,21 + 0,12% tinh theo khéi lugong
duoc liéu.
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