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NGHIEN CUU THU NHAN SAPONIN TU CU PANG SAM
(Codonopsis pilosula (Franch) Nannf) BANG PHUONG PHAP
TRICH LI CO HO TRO CUA ENZYME VA SONG SIEU AM

Mac Xuan Hoa!, Ngo Duy Anh Triét?

ENZYME-ASSISTED AND ULTRASOUND-ASSISTED EXTRACTION OF
SAPONIN FROM DANGSHEN (Codonopsis pilosula (Franch) Nannf) ROOTS

Mac Xuan Hoa!, Ngo Duy An Triet?

Tém tat — Nghién citu nay duoc tién
hanh nham ddnh gid dnh hudng hé tro
trich li cua viscozyme L va song siéu dm
lén hiéu qud trich li saponin bdng nuwdc
cdt tir cii dang sam (Codonopsis pilosula
(Franch) Nannf). Cdc théng sé duoc khdo
sdt bao gom ti 1é nguyén liéu : dung mai,
thoi gian thity phdn, néong doé enzyme, cong
sudt siéu dm. Két qud thuc nghiém cho
thdy, hiéu qud trich li ting ¥ nghia khi cé
su ho trg cua viscozyme L va song siéu
dm. Ham lugng thu héi cao nhdt bang 7,75
(%, g/g chdt kho) tai ti 1é nguyén liéu :
dung moi bang 1 : 15, thoi gian thity phdn
bang 1,5 h, néng do viscozyme L bang
0,15% (ml/g chdt khé) va cong sudt siéu
dm bdng 82 W/g trong 05 phit. Két qud
nghién citu mét lan nita khcfng dinh hiéu
qud cua phuong phdp trich li c¢6 hé trg
cua enzyme va song siéu dm trong khai
thdc cdc hop chdt tu nhién tir nguyén liéu
thuc vat.
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Tiv khoa: cu ddang sam (Codonopsis
pilosula (Franch) Nannf), saponin, siéu
am, viscozyme L.

Abstract — This study was carried
out to survey the effects of viscozyme
L and ultrasound on the efficiency of
saponin extraction with distilled wa-
ter from Dangshen (Codonopsis pilosula
(Franch) Nannf) roots. Ratio of materi-
alto solvent, hydrolysis time, enzyme con-
centration, ultrasonic power were inves-
tigated. Results showed that the extrac-
tion efficiency was significantly increased
when viscozyme L and ultrasound were
applied. The highest content of saponin
was 7,75 g/g of dry matter at the ratio
of raw materials:to solvent of 1 : 15;
hydrolysis time of 1,5 h; viscozyme L
concentration of 0,15% (ml/g dry mat-
ter) and ultrasonic power of 82 W/g in
5 minutes. The results confirmed the ef-
fectiveness of enzyme-assisted extraction
and ultrasonic-assisted extraction forob-
taining of natural compounds from plants.

Keywords: dangshen (Codonopsis pi-
losula (Franch) Nannf) roots, saponin,
ultrasound, viscozyme L.
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I. PAT VAN PE
Pang sam  (Codonopsis  pilosula

(Franch) Nannf) la loai cdy dudc liéu
thudng phat trién & ving ndi phia Bic
va vung Tay Nguyén Viét Nam. B phan
dung lam thudc ctia dang sam 1a ci. Pang
sam 1a cay thudc quy, c6 tidc dung bd ngii
tang, nang cao thé luc, ting stc déo dai,
tdng cuong kha ning mién dich cho co
thé, c6 tac dung ich huyét, sinh tan dich,
chdng mét méi, gidm stress. C4c tac dung
dudc li nay da dugc chiing minh Ia ¢6 lién
quan dén mot s6 thanh phan héa hoc c6
trong dang sim nhu saponins, triterpenes
va streroid [1], [2]. Cho t61 nay, d:fmg sam
chti yéu dudc st dung & dang ct kho, cic
nghién ctiu vé thu nhan va sin xuét ché
phim chiét xuit tif ci dang sam c6 s6
lugng kha han ché & Viét Nam. Nghién
cttu nay dugc tién hanh nhim danh gia
hi€u qua cua cac phuong phap trich li méi
c6 ho trg clia séng siéu 4m va enzyme
trong thu nhan saponin tif cti dang sam.

II. TONG QUAN NGHIEN CUU

Dé nang cao hiéu qua trich li cdc hop
chat tu nhién tf thuc vat nhu pheno-
lic, flavonoid, anthocyanin, nhiéu phuong
phap trich li méi da dudc 4p dung nhu
phuong phép trich li ¢6 hd trg cia enzyme
[3], phuong phdp trich li ¢ hd trd ctia séng
siéu m [4], phuong phéap trich i ¢6 hd trg
cua vi soéng [5]. Tuy theo loai nguyén liéu,
so véi phuong phap trich 1i truyén théng,
qua trinh trich li ¢6 hd trd clia enzyme gitp
hiéu qua thu héi ting tit 25% dén 102%
[3]; qué trinh trich 1i ¢6 hd trg cla song
siéu am gitip hiéu qua thu hoi ting tir 3%
dén 34% [4]; qua trinh trich li ¢6 hd trg
vi séng gitip rdt ngan thdi gian trich li tir
12 gio dén 24 gio (phuong phéap truyén
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thong) xubng con dudi 30 phiit [5]. DE tbi
wu hiéu qua trich li, cdc phuong phap hd
trg & trén thudng dudc st dung két hop véi
nhau. Trong d6, su két hop giita enzyme
va song siéu Aam dudc nhiéu nha nghién
cliu quan tam hon ca [6]. Cac loai enzyme
nhu cellulase, hemicellulase va pectinase
thuong ducc st dung d& 1am suy yéu va
lam ting tinh thAm ciia thanh té bao, tir d6
gidp nang cao hiéu qua thu héi [3], [7].
Song siéu am gay ra hién tugng tao va vo
bot khi, két qua 14 tao 4p luc gidp pha v
té bao thuc vat va ting toc do khuéch tan
phan ti [8], [9].

O pham vi trong nudc, cic nghién
cifu thu nhan saponin di dudc tién hanh
trén mot s6 loai nguyén liéu nhu qua
mu6p dang [10], 14 dinh ling [11], dang
sam (Codonopsic javanica) [12]. Mot sb
nghién ctiu da ung dung enzyme trong
hd trg trich 1i va dem lai hiéu qua ro rét
[11], [12]. Tuy nhién, cho t6i nay, ching ta
chua c6 nghién ctiu ndo ing dung két hop
XU li enzyme va song si€u am trong trich
li saponin tif ci dang sim (Codonopsis
pilosula (Franch) Nannf). Chinh vi vay,
nghién ctiu nay dugc thyc hién véi muc
tiéu 1a khdo sit anh hudng cla diéu kién
trich li saponin tif cti dang sam (Codonop-
sis pilosula (Franch) Nannf) bang phuong
phdp trich i c6 hd trg cia enzyme va song
siéu am. Céc thong sb dudc khdo sat bao
gdm ti 1& nguyén liéu : dung méi, thoi gian
thiy phan, ndong do enzyme va cong suit
siéu am.

1. NOI DUNG NGHIEN CUU

A. Vit liéu va phuong phdp nghién ciiu
1) Vit liéu: Nguyén liéu dﬁng sam dudc

mua & mot s nha thubc dong y trén

duong Hai Thugng Lan Ong, Quan 5,
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TP.HCM. Ping sam kho dugc cit nhd <
1 cm, sau d6 tién hanh xay nhé bing mdy
xay Heavy Duty Commercial Glender v6i
cong suit 2.200 W, siy & nhiét do 60°C,
san pham sau khi siy dudc sang qua riy
®1 mm; phan lot ray dudc déng géi chan
khong va bao quan ngan mat cia td lanh
dé€ lam nguyén liéu trong sudt qud trinh
nghién cuu.

Viscozyme L 1a sadn phidm cua
Novozymes (Pan Mach), dudc cung
cip bdi Cong ty TNHH Brenntag Viét
Nam. Dung méi trich li 12 nuéc cit mot
1an, pH ctia dung mdi dudc duy tri § 5,5
bing dém citrate, day la mic pH t6i uu
cho enzyme hoat dong theo khuyén cdo
clia nha san xut.

2) Xdc dinh thanh phdn héa hoc cia
cii ddng sdm: MAau dang sim dung cho
trich i dugc gdi mau tai Trung tdm Ki
thuat Tiéu chuin Do ludong Chét lugng 3
(QUATEST 3). Cac chi tiéu co ban dudgc
ki€ém tra bao gdbm do 4m, ham luong tro,
ham lugng nito tdng, ham lugng béo tong,
ham ludng carbohydrate tong.

3) Phuong phdp trich li saponin: Pau
tién, nguyén liéu dudc trich 1i v6i su hd
trg ctia enzyme & 50°C bang bé 6n nhiét
dung nudc nong (Memmert). Day la muc
nhiét do tdi uu cho enzyme hoat dong theo
khuyén cdo cta nha san xuit. Cdc thong
s6 qua trinh 1a ti 18 nguyén liéu : dung
moi, thdi gian trich li, ti 1€ enzyme. Sau
do, enzyme dudc bit hoat 6 90°C trong
05 phit; qué trinh trich 1i tiép tuc dudc
tién hanh vé6i su hd trg clia séng siéu am
(thiét bi phat séng siéu Am Sonics, tan
s6 20 kHz, cong suét cuc dai 750 W).
Cudi cing, dich trich khi loc chan khong
qua gidy loc Whatman s6 4 dé loai ba va
dugc dinh mic 100 ml bang nudc cat dé
chuin héa thé tich trudc khi dudc dem di

85

PHAN A: LINH VUC THUC VAT - SINH HOA

xac dinh ham lugng saponin.

4) Phuong phdp bo tri thi nghiém:
Nghién citu anh huwéng ho trg trich li
cua viscozyme L

Khdo sdt ti 1é nguyén liéu : dung moi

Dung méi dugc phdi tron v6i nguyén
liéu theo 06 muc ti 1€ nguyén liéu : dung
moi(g:ml)lal:10,1:15,1:20,1:25,
1 : 30, 1 :35. Qua trinh trich li dudc tién
hanh véi cac thong sb cb dinh 13 nhiét do
50°C, nong do enzyme 0,15% (ml/g chat
kho) va thoi gian thily phan 30 phit. Mau
dbi ching (khong c6 enzyme) dudc tién
hanh & tit ca cac muc ti 1¢ 1én nguyén liéu
: dung mdi v6i cung nhiét do va thoi gian
trich li.

Khdo sdt thoi gian trich li

Ti 1& nguyén liéu : dung mdi dugc cd
dinh & miic tot nhit tim dudc & thi nghiém
tru6c. Qua trinh trich 1i dudc tién hanh &
50°C, nong do enzyme 0,15% (ml/g chat
kho). Thai gian trich li dugc khao sat 6
04 muc: 30 phut, 60 phut, 90 phut va 120
phiit. MAu déi ching (khong cé enzyme)
dugc tién hanh & tit ca cac muic thdi gian
v6i cung nhiét do va ti 1€ nguyén liéu :
dung moi.

Khdo sdt néong dé enzyme

Ti 1€ nguyén li€u : dung moi, thdi gian
trich 1i dudc cd dinh & muc tot nhat tim
dudc 6 thi nghiém trude. Qua trinh trich li
dugc tién hanh & 50°C. Nong do enzyme
dudc khao sat 6 05 muc: 0,01%, 0,05%,
0,1%, 0,15% va 0,2% (ml enzyme/g chdt
kho nguyén liéu).

Nghién citu dnh hudng cua song siéu dm

Sau khi trich 1i theo diéu kién tot nhat
cla qud trinh ¢6 enzyme hd trg; hon hop
nguyén liéu 1ap tic duoc dem di chiéu
siéu am trong 05 phut. Cong suat siéu
am dudc khao sat 6 04 muc: 67 W/g,
82 W/g, 94 W/g, 107 W/g (khdi luong
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dang sam va dung moi).

5) Phuong phdp ddnh gid hiéu qud thu
hoi saponin: Hiéu qua trich li dugc danh
gia thong qua ham lugng thu hoi saponin.
Theo d6, ham lugng thu hoi 12 % khdi
lugng saponin trich li dudc so v6i khdi
luong chit kho c6 trong nguyén liéu dang
sam ban dau, don vi tinh 14 % g saponin/g
chét kho trong nguyén lidu (viét tit 1a %
g/g chit kho).

6) Phuong phdp xdc dinh ham luong
saponin: Phuong phap phan tich saponin
dugc tién hanh theo phuong phép cta Liu
et al. [13]. Pau tién, dich trich sau khi loc
chan khong duge dinh miic 100 ml bang
nudc cat va pha loang ti 18 1 : 25. Tiép
theo, tién hanh hit 0,2 ml dich trich cho
vao cdc 6ng nghiém, cho thém 0,3 ml hén
hop vanillin-acid acetic (5%) va 1 ml acid
percholoric, dun cach thiay va u § 70°C
trong 25 phiit. Cac 6ng dudc 1ay ra va lam
mat dudi voi nuée trong hai phut, sau do,
dinh miic 5 ml bang acid acetic. Do hip
thu dudc do & budc séng 544 nm. Nong do
saponin dudc xac dinh tif dudng chuan cta
acid oleanolic.

7) Phuong phdp xit li théng ké: Mobi
thi nghiém dudc 1dp lai ba 1an, s liéu
dugc tom tat dudi dang sd trung binh +
do 1éch chudn. Su khéc biét vé ham luong
thu hdi saponin & cac diéu kién trich li
dugc kiém dinh bing ba phuong phép:
phan tich phuong sai (ANOVA — Analysis
of Variance), kiém dinh hau t6 (LSD —
Least Significant Difference) va kiém dinh
T cho hai miu bat cip. Phan mém xi 1i
thong ké& dudc st dung 1a SPSS 22 va MS
Excel 2013. Mtc y nghia o = 0,05.

B. Két qud va thdo ludn

1) Thanh phdn héa hoc ciia ding sam:
Miu nguyén liéu dang sim dudc gui
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phan tich thanh phan héa hoc co ban tai
QUATST 3. C4c thanh phan trong nguyén
liéu chiém ti 1& tr thip dén cao theo trinh
tu nhu sau: carbohydrate (71,7 g/100 g),
am (12,1 g/100 g), tro (4,5 g/100 g), béo
(3,43 g/100 g), nito (1,31 g/100 g).

2) Anh hudng ciia enzyme lén hiéu qud
trich li: Viscozyme L 1a ché phdm en-
zyme dang hdn hop. Thanh phan cia vis-
cozyme L gom c6 arabanase, cellulase,
Q-glucanase, hemi-cellulase va xylanase.
Céc enzyme nay pha v4 thanh té bao va
giai phong cac hgp chét trong noi bao. Qua
trinh thuy phan cta viscozyme L chiu tac
dong bdi nhiéu thong s6; két qua danh gid
4nh hudng cta cac thong s6 qua trinh dudc
trinh bay dudi day.

Anh hudng cia i 16 nguyén liéu : dung
moi

Két qua kiém dinh thdng ké cho thiy,
ham lugng thu héi khac biét y nghia thong
ké & hai phuong phap trich li; trong do,
phuong phap cé enzyme cho ham lugng
thu hdi cao hon phuong phap dbi chiing (p
< 0,05). Ngoai ra, ¢ ca hai phuong phap,
két qua thuc nghiém cho thiy c6 su khéc
biét y nghia thong ké vé ham lugng thu hoi
gilta cac muc ti 1€ nguyén liéu : dung moi
(ANOVA, p < 0,05). Ham luong thu hdi c6
xu hudng tang khi lugng dung méi trich li
tang 1én. Cu thé, quy luat chung dudc quan
sat thiy 12 ham lugng ting y nghia khi ti 18
nguyén liéu : dung mdi thay doi ti 1 : 10
dén 1 : 15. Tuy nhién, ham lugng thu hoi
thay d6i khong dang ké khi ti 1& nguyén
liéu : dung moi thay ddi tir 1 : 15 dén 1
: 30. Luong dung mdi ting din dén ting
su chénh léch ndng dd saponin gitta bén
trong v bén ngoai té bao, két qua 1am su
khuéch tan phan ti x4y ra nhanh [2]. Nhu
vay, phuong phdp trich 1i c6 enzyme ho trg
cho hiéu qua tdt hon; dé€ tiét kiém luong
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Hinh 1: Mbi quan hé giita ti 1é nguyén liéu : dung mdi va ham luong thu hoi

(Ghi chii: O mdi phuong phdp trich li, cdc diéu kién trich li dugc ddnh ddu

bang cdc ki tw khdc nhau thé hién su khdc biét co ¥ nghia thong ké, p < 0,05).

dung mdi st dung nhung van ddm bao hiéu
qua trich li, muc ti 1€ nguyén liéu : dung
moi biang 1 : 15 & diéu kién c6 enzyme hd
trg dudc chon cb dinh d€ tién hanh cac thi
nghiém tiép theo.

Anh huéng cia thoi gian trich li

Anh hudng ctia thoi gian trich li ciing
dugc khao sit ¢ ca phuong phap trich li
c6 enzyme va khong c6 enzyme. Hinh 2
md ta quy ludt anh hudng cua thdi gian 1én
ham luong thu hoi.

Anh hudng cia ti 16 nguyén liéu : dung
moi

Két qua kiém dinh théng ké cho thiy,
ham lugng thu hoi khac biét y nghia thong
ké & hai phuong phép trich li; trong do,
phuong phap cé enzyme cho ham lugng
thu hdi cao hon phuong phap dbi chiing (p
< 0,05). Ngoai ra, § ca hai phuong phap,
két qua thuc nghiém cho thiy c6 su khéc
biét y nghia théng ké vé ham lugng thu hoi
gitta cac muc thai gian trich li (ANOVA, p
< 0,05).

Cu thé, & phuong phdp trich li c6 en-
zyme, ham lugng tang y nghia (p < 0,05)
khi thoi gian trich li kéo dai tir 30 phiit dén
90 phiit; sau 90 phut, ham lugng thay d6i
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khong c6 y nghia (p > 0,05). O phuong
phap dbi chiing, ham lugng thu hdi ting
y nghia (p < 0,05) trong khoang thdi gian
tir 30 phiit dén 60 phiit; sau 60 phiit, hAm
lugng thu hoi gitta cdc mic thai gian khac
biét khong c6 y nghia (p > 0,05). O khoang
thoi gian dau, su chénh léch vé ndng do
saponin la nguyén nhéan lam tdng qua trinh
khuéch tin phan tif ti trong té bao ra
ngoai, su chénh 1éch nong d6 nay giam dan
theo thoi gian d4n dén ham lugng thu hoi
khac biét khong y nghia 6 giai doan sau.
Nhu vay, phuong phap trich 1i c6 enzyme
hd tro cho hiéu qua t6t hon; dé tiét kiém
thdi gian nhung van dam bao hiéu qué
trich 1i, muic thoi gian trich li 90 phut &
diéu kién c6 enzyme hd tr¢ dudc chon cb
dinh d€ tién hanh céc thi nghiém tiép theo.

Anh hudng ciia nong dé enzyme

Hinh 3 mo ta quy luat anh hudng cua
ndng do enzyme 1én ham luong thu hoi.
Trong d6, mau st dung 0% (ml/g chit kho)
12 mAu dbi chiing, cdc mau con lai dudc bs
sung enzyme 0,05 — 0,2% (ml/g chat kho).

Két qua phan tich phuong sai cho thiy,
ham luong thu hdi khac nhau c6 y nghia
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Hinh 3: Mdi quan hé gitta ndng do enzyme

va ham lugng thu hoi

(Ghi chii: Cdc diéu kién trich li dwoc ddnh
ddu bdng cdc ki tw khdc nhau thé hién su
khdc biét co ¥ nghia thong ké, p < 0,05.)

théng ké & cdc miic ndng do enzyme (p <
0,05). Cac mau trich li c6 enzyme déu cho
ham lugng thu hdi cao hon mau ddi chiing
(ndng do 0% ml/g chat khd); ham luong
thu hoi & diéu kién trich 1i tot nhat (0,15%
ml/g) cao gip bén 1an maiu d6i ching
(0% ml/g). Theo d6, ham lugng ting y
nghia trong khoang ndng do tir 0% (ml/g
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chit kho) dén 0,15% (ml/g chit kho). Tuy
nhién, khi nong do ting t 0,15% (ml/g
chit kho) 1én 0,2% (ml/g chét kho), ham
lugng thay ddi khong c6 y nghia thong ké
(p > 0,05). Luong enzyme ting din dén
toc do thldy phan ting. Tuy nhién, luong
co chit khong d6i nén khi luong enzyme
ting dén muc t6i han thi van téc khong
thay ddi; day chinh 1a nguyén nhan dan
dén quy luat bién thién ctia ham luong thu
hdi 6 ndi dung nghién ciu nay [3]. Két qua
nay c6 su nhat quin vé mit quy luat véi
cac cong bd clia mot sd nha nghién cifu
di trudc. Phan Phudc Hién va cong su khi
ung dung viscozyme trong trich li cac hoat
chét thi cAp tit Codonopsic javanica da két
luan hiéu qua trich 1i ting 1,5 1an so véi
cdc mau khong st dung enzyme [12]. Két
qua ting dung enzyme a-amylase trong ho
trg trich li saponin tit Codonopsic javanica
cua Truong Hoang Duy va cOng su cho
thdy ham lugng saponin téng thu cao hon
1,5 1an khi khong st dung enzyme & cung
diéu kién [14]. Tir két qua thuc nghiém
& trén, mic ti 16 ndng do enzyme 0,15%
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(ml/g chét kho) dudc chon dé€ cb dinh & noi
dung nghién ciu vé trich li c6 séng siéu
am hd trg tiép theo.

3) Anh hudng ciia song siéu am 1én hiéu
qud trich li: Song siéu am da dugc ung
dung trong hd trg trich li nhiéu hop chit tir
nguyén liéu thd nhu protein, dau thuc vat,
cac hop chit c6 hoat tinh sinh hoc. Hiéu
qua cua song siéu am trong hd trg trich
li da dugc Kamaljit Vilkhu et al. [4] tong
quan kha ddy dd. Theo d6, séng siéu 4m
gy ra hién tuong nS bot khi din dén tao
ra luc cit 16n trong long chét 1dng; hién
tugng ndy lam ting téc do truyén khbi clia
cac hop chat dugc trich 1i. O noi dung nay,
song siéu am dugc ap dung 6 khoang cong
sudt 0 — 107 W/g hén hop nguyén liéu va
dung moi trong thoi gian ¢ dinh 1a 05
phut.
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Hinh 4: Mdi quan hé gita cong suit siéu

am va ham lugng thu hoi

(Ghi chii: Cdc diéu kién trich li duwoc ddnh
ddu bang cdc ki ty khdc nhau thé hién su
khdc biét co ¥ nghia thong ké, p < 0,05.)

Két qua thuc nghiém cho thdy cé su
khéc biét y nghia thong ké vé ham lugng
thu hoi gifta cdc mic cong suit séng siéu
am (p < 0,05). C4c mau c6 chiéu séng siéu
am déu cho ham lugng thu hdi cao hon
méau dbi chiing chi c¢6 su hd trg clia enzyme

&9
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(cong suat 0 W/g). Ham lugng thu hoi ting
dan khi cong suit ting trong khoang 0 — 82
W/g. Tuy nhién, khi cong sut ting hon 82
W/g, ham lugng thu hoéi giam. Ham lugng
thu hdi dat mic cao nhit bang 7,75% (g/g
chit kho) tai miic cong suit 82 W/g. Quy
luat sb liéu & trén c6 thé dugc giai thich 1a
do & cong suat siéu am 16n, hién tugng nd
bot khi sinh ra mot luong dang ké cac gbc
tu do din dén su pha hdy mot phan céc
hop chét trich 1i dugc [15]; day c6 thé 1a
nguyén nhan 1am ham luong thu hoi giam
khi cong suit siéu am vuot qui mic 82
W/g (trong 05 phut). Nhu vay, ham lugng
thu hoi khi két hop xi 1i enzyme (ndng
do 0,15% ml/g, 90 phiit) va chiéu séng
siéu Am & diéu kién t6t nhat (82 W/g, 05
phiit) cao hon 22% so véi mau dbi chiing
(xtt 1i enzyme & nong do 0,15% ml/g, 90
phiit). Két qua nay phu hop véi cac thong
tin tong quan cua Kamaljit Vilkhu et al.
vé ting dung cua trich li ¢c6 hd trg siéu
am trong linh vuc cong nghé thuc pham.
Theo d6, hiéu qua trich li cac hop chat hitu
co tu thuc vat tang 3 — 34% so véGi cac
mau db6i chiing [4]. Bang 1 trinh bay két
qué so sanh hiéu qua thu hodi saponin gitta
nghién ctiu nay véi hai cong trinh nghién
ciu tuong tu [12], [14]. Nhin chung, cac
phuong phap hd trg trich li déu lam ting
hiéu qué thu nhan; c4 hai tdc gia déu bao
cdo rang xit li enzyme lam ting ham lugng
thu hoi 1én 1,5 1an so v6i mau dbi chiing &
cung diéu kién. Két qua cia nghién citu
nay cling tuan theo quy luét tuong tu véi
cong bd clia hai tic gid trén nhung cho
hiéu qua cao hon v6i ham lugng thu hoi
ting hon bon 1an so véi mau dbi chiing.

IV. KET LUAN
Phuong phdp trich li méi c6 su hd trg
cua viscozyme L va song si€u am da
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Bang 1: So sanh hiéu qua thu hoi saponin ctia nghién cifu ny véi mot sd nghién ciu

khac
o Pbi tuwong Phuong phap o, R
Nguyén liéu B Hiéu qua Nguon

thu nhéan ho trg trich li

Codonopsis pilosula ) Két hop xt 1i enzyme Ham lugng thu hdi ting hon bbn 1an o
Saponin o . Nghién ctiu nay

(Franch) Nannf viscozyme L va siéu am so v6i mau doi ching & cung diéu kién

Codonopsis javanica . L . Ham lugng thu hdi ting 1,5 1an so Phan Phuéc Hién
Saponin Xt 1i enzyme viscozyme L o .

(Blume) Hook. f v6i mau doi chiing 6 cung diéu kién va cong su [12]

Codonopsis javanica . L Ham lugng thu hdi ting 1,5 14n so Truong Hoang Duy
Saponin Xt li enzyme o - amylase

(Blume) Hook.

véi miu dbi ching & ciing diéu kién

va cOng su [14]

giip nang cao ro rét hiéu qua trich li
saponin tif cii dang sam (Codonopsis pilo-
sula (Franch) Nannf). Ham luong thu hoi
cao nhit bang 7,75% (g/g chat khd) & diéu
kién trich li 1a ti 1€ nguyén li€u : dung moi
bing 1 : 15 (g : ml); thdi gian trich 1i khi
c6 enzyme hd trg biang 90 phiit; ndng do
viscozyme L bang 0,15% (ml/g chét kho)
va chiéu séng siéu 4m & cong suit 82 W/g
(gdm dang saim va dung moi) trong 05
phit. Nghién ctiu nay déng gép nén tiang
kién thic cho hoat dong phat trién cong
nghé trich li an toan cic hop chit thién
nhién tu nguyén liéu thuc vat.
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