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T hoa cic thing 5 ki thudt trich ly saponin i e (}fmg sam (Codonopsis juvanica (Blume) Hook F)
trong tai huyén Tay Giang, tinh Qudng Nam hing phwong phdp sir dung song siéu im
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Tom tit:

Ding sam Codonopsis javanica (Blume) Hook. F. thudc ho Hoa chudng Campanulaceae, dwgc trong nhiéu & huyén Tay
Giang, tinh Quang Nam (trwéc khi sap nhap dia gidi hanh chinh). Trong nghién ciru nay, cac tac gia sir dung song siéu am
de tlen hanh qua trinh trich ly saponin tong tir cu dang sam Tay Giang - Quang Nam. Bang phwong phap thue nghiém don
yeu t6 da xac dinh cac yeu tb anh hwéng t6i qua trinh trich ly: Cong sudt siéu Am thich ho’p 12 250-350 W, thoi gian siéu 4m
thich hop 1a 10-20 phut, thoi glan trich ly sau siéu 4m thich hop 1a 10-20 phut Tir d6, xay dung dug'c ma trin thyc nghiém
t6i wu hoa theo phuong an cau tric cé tam (CCD) va tdi wu héa cac thong so ky thudt thich hgp cho trich ly saponin tong
tir ci dang sam Tay Glang bang phwong phap st dung séng siéu am. Két qua cho thay, tai diéu kién tdi wu (cong suit siéu
am 281+1 W, thoi gian siéu Am 16+0,5 phiit, thoi gian trich ly sau siéu am 17+0,5 phit), ham lwgng saponin tong dat dwoc
2,5806 g/100 g. Qua trinh trich ly saponin tong tir cii ding sim sir dung séng siéu Am gitip giam thoi gian va ting higu sut
trich ly. Két qua nay rét hiru ich dé xac dinh cong nghé san xuit cao chiét dang sim Tay Giang quy md cong nghiép, phuc
vu cho phat trién san phim dwoc liéu cé gia tri cao tai dia phwong.

Tir khéa: dang saim Ty Giang, ky thudt trich ly, saponin tong s6, séng siéu am, toi wu hoa.

Chi s6 phén loai: 2.8, 3.5

Optimising the technical parameters of saponin extraction from Codonopsis javanica (Blume) Hook. F,

erown in Tay Giang district, Quang Nam province using the ultrasound-assisted extraction
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Abstract:

Codonopsis javanica (Blume) Hook. F. belongs to the Campanulaceae family, widely grown in Tay Giang district, Quang
Nam province, Vietnam. In this study, we used ultrasound-assisted extraction to conduct the process of extracting
total saponin from Codonopsis javanica in Tay Giang - Quang Nam. Using the single-factor experimental method,
the factors affecting the extraction process were determined: ultrasound power of 250 to 350 W, ultrasound time of
10 minutes to 20 minutes, and extraction time after ultrasound of 10 minutes to 20 minutes. From there, we built an
optimised experimental matrix according to Central composite design (CCD) and optimised the appropriate technical
parameters for extracting total saponin using ultrasound-assisted extraction from Codonopsis javanica in Tay Giang.
The results show that at optimal conditions (ultrasonic power 281+1 W; ultrasound time 16+0.5 minutes; extraction
time after ultrasound 17+0.5 minutes), total saponin content achieved at 2.5806 g/100g. The process of extracting total
saponins from Codonopsis javanica using ultrasound-assisted extraction helps reduce time and increase extraction
efficiency. The results are very useful to determine the technology for producing Codonopsis javanica extract in Tay
Giang, on an industrial scale, serving the development of high-value medicinal products locally.

Keywords: extraction technique, optimisation, Tay Giang Codonopsis javanica, total saponin, ultrasound.
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1. Dat van de

Ding sam, v6i danh phap khoa hoc Codonopsis javanica
(Blume) Hook. F., [a mot thanh vién ctia ho hoa chudng
Campanulaceae, c6 ving phan bd tu nhién trai rong tai
nhidu qudc gia chdu A nhu Trung Qudc, Nhat Ban, Lao,
Thai Lan, Indonesia, Myanmar, An D6 va Viét Nam [1, 2].
Céc phan tich hoa hoc cho thay, phan ré ci cua loai ny chira
da dang hop chét hoat tinh sinh hoc, bao gdm polyacetylen,
terpenoid, alkaloid, glycoside, flavonoid, saponin va
polysaccharide, trong d6 nhiéu thanh phan thé hién tiém
nang duoc 1y quan trong [3]. Nho dic tinh do, dang sim da
dugc tng dung phd bién trong y hoc ¢b truyén voi tén goi
quen thudc 1a “nhan sdm cia nguoi nghéo”. Dugc liéu nay
dugc ghi nhan co tac dung ning cao thé trang, giam tinh
trang mét moi, ho trg chéng oxy hoda, 1am chadm qua trinh lao
hoa, ting cuong hé mién dich va gop phan dy phong mot sd
bénh ly man tinh, bao gém ca ung thu [4, 5].

Trong nhitng nam gan déy, nhu cau sir dung thuc pham
chuce nang va cac hop chit tu nhlen ngay cang gia tang.
Trong bdi canh do, sapomn tir r& cu dang sdm duoc xem la
ngudn dugc chat tiém ning, ¢ y nghia trong phat trién ché
pham cao chiét phuc vu nganh duoc phdm va thuc pham
chirc ning. Hiéu qua chiét tach saponin phu thuoc dang ké
vao cong ngh¢ va ky thuat &p dung, trong d6 cac phuong
phép hién dai nhu chiét Xudt siéu t6i han, chiét xuat bé'mg
vi song va chiét xuat hd tro song siéu 4m di cho thdy nhiéu
wu diém vuot troi vé hiéu suat va chét luong so véi ky thuat
truyén thong [6, 7].

Muc dich cua nghién cuu ne‘ly 1a t6i wu hoa cac thong sb
cho trich ly saponin tong tir cii dang sam Tay Giang, Quang
Nam bang phuong phap st dung song. siéu 4m, nham rat
ngin thoi gian trich ly, nang cao hiéu suit thu hdi dich chiét
va dic biét giam bién ddi cua cac hop chit chic nang trong
dich chiét. Do vay, ham muc tiéu dé ralaham luwgng saponin
tong thu duoc 10n nhat.

2. Doi tuong va phuong phap nghién ciiu
2.1. Déi twong

Déi tugng nghién ciru 1a cu dang sam (Codonopsis
javanica (Blume) Hook. F) duogc léy tai xa Gari, huyén
Tay Giang, tinh Quang Nam, thu hoach thang 11-12/2023
(hinh 1). Cu ding sam duoc ldy ngdu nhién,
sau d6 rua sach loai bd cac cu dap, bi hong. Cu
dugc thai lat 1,52 mm st dung cho trich ly.
Nghién ctru ndy nhim muyc tiéu xac dinh thong sb
t6i wu trong qué trinh thu nhdn saponin tir cu déing
sam trén hé thong chiét xuat c6 dic chan khong
CS-PCK200 (hinh 2). Hé thong chiét xuat co dac chan khong
CS-PCK200 dang pilot dung tich 200 lit do Viét Nam ché tao
(50 kg dang sam/lan thi nghiém). Hé thong gdm 1 cum cb

&E(:OH?\IAG NGHE 67(9) 9.2025

Hinh 1. Cay va cu dang sam trdng & xa Gari, huyén Tay Giang,
Quang Nam (trwéc sap nhap). Ngudn: Nhém tac gia.

[

Hinh 2. Hé théng chiét xuét c6 dic chan khéng CS-DCK200. (1) TG
diéu khién; (2) Bdn chira; (3) Ddng hd &p suét am; (4) Binh ngwng tu; (5)
Céanh khudy; (6) Hbi lwu; (7) Nbi trich ly; (8) Kinh thdm d&u; (9) Bom chan
khong; (10) Siéu am; (11) Nai co dac. Ngudn: Nhom tac gia.

dic chan khong va 1 cum chiét xuat sir dung siéu am. Cong
suét siéu 4m 16n nhat 400 W (khoang diéu chinh 200, 250,
300, 350 va 400 W), tan s6 20 KHz. Dung méi trich ly:
ethanol 60% (v/v).

Nguyén 1y hoat dong ciia b phan chiét xudt s dung
siéu 4m: Trong qua trinh van hanh, nguyén liéu (lat ding
sam) dugc tron voi dung moi ethanol 60% (v/v) theo ty 1€
nguyén liéu/dung méi 1a 1/2 va dua vao thiét bi chiét. Hé
thong duoc cai dit nhiét do chiét xuat & 60°C, dong thoi
diéu chinh cong sudt va thoi gian siéu am theo didu kién thi
nghiém. Qua trinh chiét dugc thuc hién trong moi truong
chan khong nhdm ting cudng kha ning tham thiu cia dung
moi va han ché thit thoat hop chét. Séng siéu am két hop
v6i dong tudn hoan dung méi giup pha v& ciu tric té bao,
gia ting dién tich tiép xuc, tir d6 nang cao hiéu qua thu hoi
cac hoat chét trong déng sam. Dich chiét thu duoc chira
saponin cting nhiéu thanh phan hoa tan khéc.
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2.2. Phwong phap nghién ciru

Xéc dinh ham lwong saponin tong: Ham lugng saponin
tong dugc dinh lugng theo phuong phap ctia M. Hadidi va
¢s (2020) [8] véi mot sb didu chinh phu hop. Cu thé, 0,5 ml
dich chiét duge cho vao binh dinh mirc, thém vao lan luot
0,2 ml dung dich vanillin-axit acetic (5%) va 1,2 ml HCIO,,
hdn hop duoc xir 1y trong bé diéu nhiét & 70°C trong 30
phit. Sau khi 1am lanh nhanh trong 2 phuat, bd sung ethyl
acetate dén vach 5 ml, dung dich duoc do mat d quang tai
bude song 550 nm. Két qua duoc biéu thi dudi dang gam
acid oleanolic trén 100 gam chat kho nguyén liéu.

Phirong phdp thiee nghiém don yéu té: Cac yéu td anh
huong dén qué trinh chiét tich dugc khao sat trong bang 1.
Qua d6, nhan dién dugc diém tdi wu (trung tim) va pham
vi dao dong (gi6i han trén va dudi) cia cac thong sd anh
huéng dén qua trinh trich ly.

Bang 1. Cac thong sé dwoc khao sat theo phwong phap luan
phién tirng bién.

Yéu tb anh hwéng Mién bién thién
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Két qua bang 2 cho thdy, cong suat siéu am anh hudng
dén hi¢u qua trich ly saponin tong tir cu dang sam.

Khi ting cong sudt siéu am tir 200 1én 300 W, ham
luong saponin tong ting tir 2,186 1én 2,592 g/100 g (ting
0,406 g/100 g). Su gia tdng nay dugc ly giai boi tdc dong
co hoc ctia song siéu am, giup mé rong dién tich tiép xuc
giita dung méi va nguyén liu, tao diéu kién cho cac hop
chat d& hoa tan, trong d6 ¢ saponin, khuéch tan vao dung
moi [11]. Song, khi nang cong suat 1én 350 va 400 W, ham
lwong saponin lai giam con 2,267 va 2,224 g/100 g, c¢6 thé
do sy gia ting nhiét d6 dung moi gay bién ddi hodc phan
hay saponin. Mién tuyén tinh céng suat siéu am cho trich ly
saponin 1a 250 dén 350 W, diém trung tam 300 W.

3.2. Anh hwong ciia thoi gian siéu am téi qud trinh
trich ly saponin

Két qua khao sat anh huong cia thoi gian siéu 4m dén
ham luong saponin tong thu dugce (co dinh: cong suat siéu
am 300 W va thoi gian trich ly sau si€u am 15 phut) dugc
the hién trong bang 3.
Bang 3. Két qua khao sat anh hwéng cla thei gian siéu am dén
ham lwong saponin tdng.

A: Cong suat siéu am (W) 200, 250, 300, 350, 400

B: Thoi gian siéu am (phut) 5,10, 15, 20, 25

C: Thoi gian trich ly sau siéu am (phat) 5, 10,15, 20, 25

Phuwong phap quy hoach thyc nghiém: Xay dung ma tran
thuc nghiém theo Central Composite Design (CCD).

Phirong phdp xir Iy s6 liéu: Qué trinh t6i wu hoéa bang
phuong phap bé mat dap tmg va dugc xir Iy bang phan mém
Modde 5.0 (Sartorius Stedim Biotech).

3. Két qua va ban luan

3.1. Anh hwéng ciia céng sudt siéu am t6i qud trinh
trich ly saponin

Két qua khao sat anh hudng ciia cong sut siéu am dén
ham luong saponin tong thu duoc (cb dinh: thoi gian siéu
am la 15 phut va thoi gian trich ly sau siéu am 15 phut) dugc
thé hién trong bang 2.

Bang 2. Két qua khao sat anh hwéng cliia cong suat siéu am dén
ham lwong saponin téng.

Cong sudt siéu Ham lirgng saponin tong (g/100 g) i

,
YA i w) Lin1 Lin2  Lin3

Al 200 2,267 223 2061 2,186 0,109822584
A2 250 2,089 2086 2798 2391 0365976775
A3 300 2,595 2409 272 259 0,181518594
Ad 350 2,036 209 2675 2267 035436845
AS 400 2322 2407 1943 2204 0247036435
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Thoi gian siéu  Ham lwgng saponin tong (¢/100 g)

.
VOB ohi0  Lin1 Lin2  Lins 0

Bl 5 1,765 2,223 1,967 1,985 0,229529954
B2 10 1,702 2,243 2,904 2,283 0,601997508
B3 15 2,392 2,586 2,708 2,562 0,159361225
B4 20 2,561 2,151 2,776 2,496 0,317529526
B5 25 2,897 2,331 2,008 2,412 0,450001111

Két qua bang 3 cho thdy, thoi gian siéu 4m anh hudng
dén hi¢u qua chiét xuat saponin tong tur cu dang sam.

DU li¢u nghién ctru trén chi ra rang, ham luong saponin
t6ng tang theo thoi gian siéu am va dat gia tri cuc dai 2,562
/100 g tai 15 phut xur Iy. Trong khoang tir 5 dén 15 phut,
ham lugng saponin tang nhanh (tang 0,577 g/100 g), chu
yéu do qua trinh pha v& cAu tric té bao, tao thuan loi cho
céc hop chat, trong d6 c¢6 saponin, khuéch tan ra ngoai. Tuy
nhién, khi kéo dai thoi gian si€éu am 1én 20 va 25 phut, ham
lwong saponin c6 xu hudng giam, lan luot giam 0,066 g/100
gva 0,150 g/100 g so voi gid tri tai 15 phiat. Mac du sy suy
giam nay khong 16n, nhung cho thiy tic dong kéo dai cua
song siéu 4m co6 thé gay bién ddi hodc phan hiy mot phan
saponin, dan dén giam hiéu suit chiét tach [11].

Mién tuyén tinh thoi gian siéu am cho trich ly saponin la
10 dén 20 phut, diém trung tdm 15 phut.

3.3. Anh hwéng ciia thoi gian trich ly sau siéu am tdi
qud trinh trich ly saponin

Két qua khao sat anh huong cua thoi gian trich ly sau
siéu am dén ham luong saponin tong thu dugc (¢b dinh cong
sudt siéu am 300 W va thoi gian siéu 4m 15 phut) dugc thé
hién trong bang 4.
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Bang 4. Két qua khao sat anh hwéng cua thoi gian trich ly dén
ham lwong saponin tdng.

i Théi gian trich  Ham lwgng saponin tong (/100 g)
MauC  ly sau siéu 4m - : : C
(phit) Lan 1 Lan 2 Lan 3
Cl 5 2451 2,223 2,049 2,241 0,201603571
C2 10 2,369 2,069 2,429 2,289 0,192873015
C3 15 2,599 2,294 2,871 2,588 0,288657236
C4 20 2,499 2,288 2,701 2,496 0,206516343
C5 25 2,895 2,366 2,068 2443 0418842452

Két qua bang 4 cho théy, thoi gian trich ly anh hudong
dén hiéu qua trich ly saponin téng tir ca ding sam.

Khi thoi gian trich ly ting tir 5 dén 15 phat, ham lugng
saponin tong tang tir 2,241 1én 2,588 g/100 g (ting 0,347
g/100 g). Tuy nhién, khi kéo dai thoi gian trich ly 1&n 20 va
25 phit, ham Iugng saponin thu dugc giam nhe, lan luot
0,092 va 0,145 g/100 g so voi gia tri cyc dai tai 15 phat.
Sy suy giam nay c6 thé do qua trinh chiét dat trang thai can
bang, dong thoi thoi gian xir 1y kéo dai din dén bién ddi cdu
trac ctia saponin, 1am giam hiéu sudt thu hoi [11].

Mién tuyén tinh thoi gian sau siéu 4m cho trich ly
saponin 1a 10 dén 20 phut, diém trung tdm 15 phut.

3.4. Xdy duwng mo hinh todan hoc theo Central Composite
Design

Tur két qua thue nghiém x4c dinh nhan té va cdc mirc do
bd tri theo mo hinh CCD dugc thé hién trong bang 5.

Bang 5. Nhan té6 va cac mirc do bd tri theo md hinh Central
Composite Design.

Mire d9 cdc bién dwge mi hoa

Nhén t6 (bién)

Ky hi¢u -1 0 +1
Cong sudt siéu am (W) A 250 300 350
Thoi gian siéu am (min) B 10 15 20
Thoi gian trich ly sau siéu dm (min) © 10 15 20

Két qua thuc nghiém qua trinh trich ly saponin theo quy
hoach thyc nghiém theo CCD véi 3 yéu to. Tien hanh xay
dung ham hoi quy bac 2 cho ham muyc tiéu nhu sau:

Y=b +bA+bB+bC+b AB+b AC+b,BC +
bIIA2+bZZB2+b C2
trong d6:b,b,, b, b, b[z,’ b,,b,.b,, bzz, b la cac hé $6
hoi quy; A, B C la yeu to thi nghiém can t01 u’u Y la ham
muc ti€u dat max.

3.5. Toi wu héa diéu kign xir Iy bang séng siéu dm bang
phwong phap quy hoach thuc nghiém

Két qua thiét ké ma tran thir nghiém dé t6i vu cac tham
s0 theo CCD dugc the hién trong bang 6.
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Bang 6. Ma tran thwc nghiém t6i wu hoa theo Central Composite
Design.

6 t!lf Bién ma héa Bién thue B (T
nghigm 4 B C AW B: (phiit)  C: (phii)

1 -1 4250 10 10 1,9390,026
2 1 4 3% 10 10 1,869+0,059
3 -1 I 2% 20 10 2,3720,046
4 1 I 3% 20 10 1,897+0,051
5 -1 41 2% 10 20 2,2710,058
6 1 41 3% 10 20 2,186:0,056
7 -1 1 250 20 20 2,4280,068
8 1 11 350 20 20 1,896£0,052
9 1 0 0 25 15 15 2,39120,050
10 1 0 0 3% 15 15 2,670,049
11 0 00 300 10 15 2,890,031
12 0 10 300 20 15 2,496+0,037
13 0 0 -1 300 15 10 2,890,051
14 0 0 1 300 15 20 2,576+0,051
15 0 0 0 300 15 15 2,562+0,049
16 0 0 0 300 15 15 2,495+0,051
17 0 0 0 300 15 15 2,5920,051
18 0 0 0 300 15 15 2,5880,049
19 0 0 0 300 15 15 2,4980,052
20 0 0 0 300 15 15 2,5970,049

3.6. M6 hinh ham lwong saponin

Y nghia thong ké ctia mé hinh va cac hé s6 dugc danh
gi4 thong qua phan tich hoi quy (bang 7). Gia tri F=44,07
v6i p<0,0001 chimg t6 mé hinh c6 ¥ nghia thong ké cao &
muc tin cdy 99,99%. Céc h¢ so0 hoéi quy co gia tri p<0,05

Bang 7. Két qua phan tich hdi quy ham lwong saponin.

gf:f':g i :f:ﬁ:;nh gfc o Phwongsai ~ F-value  p-value

Model 1,1551 8 0,1443 440746 2,82E-07  Conghia
A 0,1653 1 0,1653 504796  1,98E-05

B 0,0286 1 0,0286 8,7365 0,0130

© 0,0982 1 0,0982 29,9765 0,0001

AB 0,0907 1 0,0907 27,6964 0,0002

BC 0,0441 1 0,0441 13,4622 0,0036

A? 0,1134 1 0,1134 34,6216 0,0001

B 0,0535 1 0,0535 16,3561 0,0019

© 0,0272 1 0,0272 8,3254 0,0148

Phén dur 0,0360 11 0,0032

tsl;l:gliﬁlgch 0,049 6 0,0041 18675 02549 E}i‘;g o
Pure Error 0,011 5 0,0022

Cor Total 1,1912 19
31



s Khoa hoc K thuat va Cong nghé | Cdng nghé sinh hoc cong nghiép; Khoa hoc Y - Duige | Céc linh vuic khéc cla khoa hoc y - dugc

B§ lech so vt diém tham chidu

2.6

2.4

2.2_|

Sapanin (g/100 g)

1.8

T T T T T
- 1000 -0.500 0.000 0500 1.000

Hinh 3. Anh hwéng clia cac yéu té6 dén ham lwong saponin.

Saponin (g/100 g)

Saponin ig/100g)

Mmoo

B Toacai gian sie see Phied

Hinh 4. B& mat dap (ng cia ham lwgng saponin.
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déu c6 y nghia va duoc giit lai dé phuc vu téi uu hoa. Gia
tri F cua phép kiém dinh “su khong tuong thich” dat 1,868
(p=0,255), cho thdy mo hinh phu hop véi dir lidu thuc
nghiém. Hé sb xac dinh R?=0,9697 cho thiy, mé hinh giai
thich dugc 96,97% bién thién ciia ham muc tiéu dudi tac
dong ctia cac yéu to khao sat. Nhu vay, ham lugng saponin
dugc mo ta bang phuong trinh bac 2 nhu sau:

Y= 2,546 - 0,128A + 0,053B + 0,099C - 0,106AB -
0,074BC - 0,203A%- 0,139B2- 0,099C?

Lan luot xét anh huong cua ting yéu t6 (khi cac yéu
t6 khac giit & muc trung tim) dén ham lugng saponin ta
thdy: ham luong saponin chju anh hudng manh nhat boi
cong suat siéu am (A), tiép theo la thoi gian siéu 4m (B) va
thoi gian trich ly sau siéu am (C), khi chi s6 nay tang, ham
luong saponin ting manh dén gidi han. Két qua duoc chi
ra ¢ hinh 3 va 4.

3.7. Téi wu héa cdc thong sé kj thudt

Qua trinh thu hdi ham lugng saponin sao cho thu duoc
ham lugng saponin cao nhat. Tién hanh giai bai toan tdi
uu theo thuat toan “Ham mong dgi” cia G. Derringer
va CS (1980) [10]. Gia tri tdi wu thu dugc tir phan mém
Design-Expert 12 duogc thé hién trén hinh 5.
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Hinh 5. Két qua téi wu héa ctia md hinh.

Két qua bai toan tdi wu cho thy, qua trinh trich ly duoc
tién hanh ¢ cong suit siéu am 281,192 W, thoi gian siéu Am
16,1244 phut, thoi gian trich ly 17,0672 phuat, ham lugng
saponin dat dugc 1a 2,5967, véi muc do dap ing su mong
doi la 93,2%.

3.8. Thuc nghi¢m kiém tra lai két qud toi wu héa

Céc thi nghiém dugc tién hanh lap lai ba lan & diéu kién
t6i wu, dong thoi diéu chinh cac thong sb phit hop véi thuc
té. Két qua thu duoc cho thay, gia tri thuc nghiém (bang 8)
tuong ddng cao vai két qua du doan tir mo hinh tdi wu hoa.
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Bang 8. Két qua thwc nghiém trich ly ham lwong saponin & diéu
kién téi wu.

SOthi  Congsudtsiéudm Thoi gian siéudm  Thoi gian trichly  Ham lwong saponin
nghiém (W) (phuit) (phit) (g/100 g)

1 28141 16+0,5 1720,5 2,592

2 28141 16+0,5 1740,5 2,562

3 28141 16+0,5 170,5 2,588

Gia tri thyc nghi€ém trung binh 2,580+0,016

Gi tri dur béo theo bai todn t6i wu 2,5967

Két qua thu duge tir thyc nghiém: Ham luong saponin
2,580 g/100 g. Gia tri du bao theo bai toan t6i vu: Ham luong
saponin 2,596 g/100 g tuong duong nhau (p-value>0,05),
nhu vy mé hinh thuc nghiém phu hop voi thuc té.

Thong s6 k¥ thuat tdi wu cho trich ly saponin téng tir cu
dang sam Tay Giang, Quang Nam bang phuong phap st
dung song siéu 4m: cong suat siéu 4am 2811 W; thoi gian
siéu am 16+0,5 phut; thoi gian trich ly sau siéu am 17+0,5
phut.

4. Két luan

Nghién ctru da xac dinh pham vi bién thién cta ba yéu t6
anh huong chinh dén qué trinh chiét tich saponin tir cti déng
sam (Tay Giang, Quang Nam), bao gom: cong sut siéu am
(250-350 W), thoi gian siéu am (10-20 phut) va thoi gian
trich ly sau siéu am (10-20 phut). Trén co s¢ do, mot mod
hinh toan hoc cho bai toan tbi uu hoa di duoc xay dung voi
muc tiéu t6i da hoa ham lugng saponin tong thu dugc. Két
quéa nghién ciru dong thoi cho phép thiét 1ap ma tran thuc
nghiém t61 wu hoa dya trén thiét ké cdu trac c6 tam (CCD).

Nghién ctru da xac dinh duoc cac didu kién ky thuat tdi
uu cho qua trinh chiét tach saponin tong tir cu ding sdm
(Tay Giang, Quang Nam) bang phwong phap hd tro song
siéu am. Két qua thuc nghiém phu hop véi mé hinh du doan,
cho thay tinh kha thi ctia bai toan t6i wu hoa. Cac thong s6
tdi wu dugce xac dinh gém: cong suét siéu am 28141 W, thoi
gian siéu am 16+0,5 phut va thoi gian trich ly sau siéu am
17+0,5 phat, dat ham lugng saponin téng 2,5806 g/100 g
nguyén li¢u.

Trong qua trinh nghién ctru van ton tai mot sd han ché,
chu yéu do thiét bi chiét xuét hd trg song si€u am san Xuét
trong nudc cod cong suét con han ché va chua dugce tu dong
héa hoan toan cac thong s6 van hanh, dan dén sai léch
nhét dinh gitra cic 1an thi nghiém. Mic du vay, két qua thu
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dugc dd cung cip co sé khoa hoc quan trong vé ham luong
saponin téng ciing nhu cac thong sé k¥ thuat cho qua trinh
chiét tach bang song siéu am, gop phan b sung dit lidu thuc
tién cho viéc img dung trong khai thac va san xudt cao chiét

dang sam tai ving T4y Giang, Quang Nam.
L0 CAM ON

Nghién ctru dugc thuc hién thong qua dé tai cip bd
“Hoan thién quy trinh cong nghé va xay dung day chuyén
san xuét cao chiét tir cii dang sam (Codonopsis javanica

(Blume) Hook. F). Nhom tac gia xin tran trong cam on.
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