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TOMTAT 

Dang sam {Codonopsisjavanica) la mot loai thuoc chi Codonopsis. phan bo tu nhien ff nipt s6 viing cao tren 
800 m ciia a khu vuc Tay Nguyen nucrc ta. \'ie[ Nam \'a da duoc biet d^n voi nhi^u tac dî ng co len cho sire 
khoe con nguoi. Trong nghien cuu nay, toi uu hoa cac Ihong so nhu nhi^l do, then gian. ti 1̂  nuov/nguyen 
lieu de thu hiuhn, Fnictan va tong chat chiet hoa tan Irong re Dang sam {Codonopsisja\'3nica) co ̂ ^̂  ho tro 
ciia song sieu am bang phuong phap mat dap ung RSM (Response Surface Methodologj') voi mo hmh Box 
Behnken da dupc nghien cuu. Kt-t qua nghien cuu cho thay dicu kien loi uutrnhi^t dp IVC, thai gian chiet 
36 phiit. ti le iiuoc/nguyen lieu 47ral/g. O cac dieu kien chiet toi mi nay, ham lugng Inulin, fnictan va tong 
chat ran hoa tan toi da thu duoc tuong iing la 239.29 ± 3.78: 269,59 + 1,99 mg/g va 61.35 ± 1,95 g/lOOg. 
Tir khoa: Box- Benkhen. Ddng sam (CodonopsisJavanica). Inulin. Fnictan. sieu am. loi uu boa. 

I.GHIITHIEU 

Codonopsis javanica la mot loai cay thude thupc 
chi Codonopsis trong hp hoa chuong 
(Campanulaceae). R§ cua C. javanica duoc su dung 
lain duoc heu nhu de cap trong Duoc di^n Viet Nam 
voi ten gpi Radix Codonopsis |1 , 8] va duoc sii dung 
lam Ihudc bo, co the thay the cho nhan sam (Panax 
ginseng C. A. Mey) [1, 8, 21]. Cac polysacarite hong 
Dang sam co tac dung phong ngira va dieu tri benh 
ung thu, tang cuong ntihn dich (10. 22, 23], cai thien 
su tao mau bit ciia la lach, chdng met moi [4]; tang 
cuong su phat tnen va hoat dong ciia Lactobacilli. 
Bihdobacterium. chong beo phi va difiu tri beo phi 
[7]. Chi^t xu^t ciia C. javanica chong lai mu6i hd 
{Aedes albopictiis) truong thanh [12], giam beo phi 
man tinh do linjctose gay ra, tang insuhn mau [6]. 
Them vao do. phdn rk cu ciia C javanica duoc dung 
lam rau nhu tlitrc phim thong thuong. lam gia v\. lam 
tra thao dupc. Tuy nhien. hien a Viet Nam chua co 
mdt cdng hinh nao cong hd v^ tach chiet, danh gia 
cac chat polysacharite cu th^ la inuUn, frnctan cd 
hoat tinh sinh hpc tir cay Dang sam lam co so khoa 
hgc cho viec san xuat ha hda tan, san xuat cac san 
pham thuc pham chira nang tir Dang sam. 

' Truong Dai hoc D'.\ Lai 

100 NONG NGHIEP VA PHAT' 

Phuong phap mat dap ung RSM (Response 
Surface Methodology) co tmg dung quan hong trong 
thiet k^, phal trien va xay dung cac san pham mdi 
cung nhu trong viec cai tien thiet ke siin pham hien 
CO. Thi^t ke Box-Behnken (BBD) la mot h'ong 
nhung thiet ke pho bien nhat hfin quan den RSM va 
dac biet c6 sSn cho 3 den 21 yeu td. Nhiing Ihigt ke 
b^ mat dap ung dupc thuc hien dac biel de yeu ciu 
chi CO 3 cap dd, dupc ma hda la 1, 0 va +1, each nay 
tao ra thiet k6 vdi cac thude tinh thong ke mong 
mudn nhung quan trong nhat la chi can thuc hien vdi 
mpt phdn nhd cac thi nghiem can thiel, boi vi chi cd 
ba cap do nen md hinh bac hai la phu hop. Thiet k^ 
BBD cd kha nang du doan chinh xac lot hon b trung 
lam ciia khong gian cacy^u to 113]. 

Muc dich cua nghien cuu la toi uu hda cac thdng 
sd nhiet dp, thdi gian va ti le nudc/nguyen lieu tron? 
qua trinh chiet xuat cac chat Inuhn. fnictan va tonp 
chat chiet hoa tan trong re Dang sam cd su hd tro 
cua sdng sieu am bdng phuong phap mat dap ibg voi 
mo hinh BBD. 

Z. BQI TUONG VA PHUDNG PHAP NGHei CUU 

2.1. Ddi tuQng nghifen ClJU 

Rk cii Dang sam tu nhien 3 nam tudi, duoc th 
hai tai Lac Duong, Lam Dong vao thang 6 7 f t -
2019. Sau khi nia sach, miu tuoi duoc say crnh 1 ^-
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duoi SS-C den khi am do <10% [1). Mdu rk kho diroc 
loai beo bdng n-hexan trong 6 gidf [2]. tiep hic say 
kho sau dd dupc chiet hdi luu bdng EtOH 90% trong 
15 phiit |24]. Thu ba, sdy kho, dong gdi mdu trong 
tlii PE htit chan khong va bao quan den khi sii dung 
chiet xudt cac chat. 

2.2. PhiTorng phap phan tich 

Can 1 g mdu khd, diem nude 6 cac the hch khac 
nhau, chiet xual bdng sieu am 6 cdc muc nhiet dd, 
thdi gian khac nhau. Loc tho bdng giay Ipc cd hd ho 
ciia may loc chan khong. Loc tinh bang mang loc 
PTFE 0,45 nm. Them EtOH 99,7% vao dich Ipc tinh 
de dupc dung djeh ket tua 90% EtOH va 80% EtOH. 
D^ lanh 4"C hong 12 gid. Ly tani lanh 13000 vdng/16 
phtit, thu ltia, sdy kho kdt tua d nhiet do 50''C. Kdt 
tiia dupc hda tan trong 2 ml nude cat va dupc diing 
cho nhiing phan tich tiep theo. 

Dinh luong Fructan/Inulin (mg/g) theo phuong 
phdp ciia Pencheva va cs (2012) 115]. Fructose duoc 
diing lam chal chuan, b ndng do tir 25-225 ppm. Do 
dp hap thu d budc sdng 483 nm (Photo Lab UV-VIS 
71000. Diic); Phuong hlnh long quat y = ax+b (R-> 
0,997). 

Hiil 0,5 ml mdu, lliem nuoc vira du 1 ml. Them 
0,5 in! hdn hop dung dich hien mdu (200 mg 
resorcinol. 50 mg tliiure, 20 ml axil axelic) vd them 
3,5 ml axit chlohydnc (HCI 30%) vao dng nghiem cd 
ndp van. 0 each thuy b 80"C trong 10 phiit, sau dd 
lam ngudi hong he nude lanh. Do do hap thu eiia 
hdn hpp d budc sdng 483 nm hong vdng 30 phiit. 
Hdm lupng Fructaii/inulm duoc linh loan dua vao 
cdng thirc sau: 

X. k.V 
F = -

m 

Trong dd: F (mg/g): Ham luong Fructan/ inulin 
trong mdu phan tich; x: Nong do finjctose hong mdu 
phan tieh; k: He sd pha loang; V: The tich dich chidt 
mdu; m: la khdi luong mau phan hch (g). 

Tdng chdt ran hda tan duoe xac dinh bang 
phuong phap can klidi lupng tlieo WTiO (1992). Can 
chinh xac 1,0 g mdu khd, them nirdc a cdc thd tich 
khac nhau 6 cac id hpp duoc thiet kd. Can khdi luong 
(a). Sieu am d eae nguong thdi gian va nhiet dp khac 
nhau theo thiet ke BBD. Loc, thu dich chiet va loai 
ba. Bit nuoc cho du khdi Iuong (a). Lay 25 ml dieh 
chiet vdo dia petn da can khdi lupng. Say mau trong 

tii say 6" 105"C trong 3 gio. Can va ghi lai khdi luong. 
Tdng chat ran hoa tan (mg/g) dupc tinh dira h^n 
cdng thirc: 

T - Km^ - m-) . - ] x -

Trong dd: T: Tong chat rdn hda tan (mg/g); ni: 
khdi luong mdu dem chiet (g); nii: khdi lupng dia 
pehi (g); m_,: khoi luong dia petri va mdu sau khi say 
kho (g); '̂• the tich chiet (ml); v: the tich say kho 
(ml). 

2.3. Thi^t k^ tdi uu hda 

Sau khi xde dinh pham vi ban ddu cua cdc bien 
thong qua tliu nghiem mdt yeu td, thiet ke BBD dupc 
thirc hien de tdi uu hda. Tlidi gian chiet (Xj)- nhiel dp 
(XJ, ty le nude voi nguyen heu thd (X;,) Id eae bien 
dde lap dupc chon de ldi uu hda cho viee ehiel xuat 
Inuhn, fructan va tdng chal chiet hda tan. Pham vi 
cac bidn dpc lap va mue dp cua chiing dupc hinh bdy 
hong bdng 1 Nang suat chiet (Yi) la dap ung eiia su 
kdt hpj) cua cac bien dpc lap. Thir nghiem dupc chon 
ngau nhien de giam thieu anh hudng cua su bien doi 
bdt ngd'. 

Bang 1. Cdc bi^n dOc l^p ddu vdo vd miic dO 
ducrc sic dung hong thi^t k^ b^ m$t ddp iing 

Bien dgc lap dau vao 

Nhiet dp (XJ ("O 

Thai gian (X,) (phiit) 

Ti le NL/DM (g/ml) (XJ 

Miic bien ma 

-1 

60 

15 

20 

0 

70 

35 

40 

1 

80 

55 

60 

Mdi tuong quan giua eae gid tri ma hda va gia tri 
thuc (Yi) dupc bieu dien d phuong trinh sau: 

(Xi - Xo) 
X i = ^ 

/ .X 

Trong dd: X la bien ma; Xi la ma thue; Xo Id bien 
tai tiii nghiem trung tam vd AX Id hieu sd giiia gia tri 
tuyet ddi circ dai ciia bien thuc va gid tri Xo. 

Quy trinh hdi quy phi tuyen tinh cd dang bdc 2 
nhusau: Y, = f{x^) 

'o-YliiXi-/ / ^^^-y/JiiJfii--f /'i)=i!> 

Trong do Yi Id bien phu thupc; pO la he so tir do; 
pi, ph va pij la cac he so udc tinh theo md hmh, 
chiing dai dien cho dudng tuyen tinh, bdc hai va eac 
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hieu ling cheo ciia cdc yeu td Xj. Xj va X, tren dap 
tmg tuong ling. X,,, X, la cap cua eac bien dpc lap. f la 
sai sd. 

Yeu cau cde ham muc tieu (HMT). Y, ; Hdm 
luong hiulin (mg/g): max 

Y^: Hdm lupng Fructan (mg/g): max: Y^: Hdni 
lupng tdng chdt rdn hda lan (TCRHT): max. 

Mo hmh thdng ke chi cd y nghia va dupc su 
dung sau khi thda man cdc tieu chudn thdng ke. 

Phan tich thiet ke thii nghiem vd tmh toan du 
Ueu du doan duoc thuc hien bdng each sir dung phan 
mdm Expert Design (10.0) dd udc tinh phan img eua 
cac bien dpc lap. Quy hoach thuc nghiem dua ra 
bang ma han gdm 17 nghiem thiic vd 3 ham muc tieu 
(Yi, Yj, Y3). Phan tich cdc yeu td anh hudng bang 
cdch sir dung quy huaeh true giao ddi xung eo lam. 

moi yeu to tien hdnh tai 3 miic (-1. O.̂ D- Thi nghiem 

dupc lap lai 3 lan ddi voi m6i don vi nghiem thuc. 

3.KETQUAVATlttOLUAN 

3.1. Anh huong ciia nhi^t dp chi^t d ^ nang s 
chi^t hiidin 

Anh hudng cua nhiet dp chiet ddn nang suat 
chidt ciia hiuhn tir C. javanica da du«?e hien thi hoiig 
hinh 1. Ddu tien, de trich xuat, nhiet do dupc dat d 
miic 40, 50, 60, 70X hong khi cac tiiong ^o khac 
duoc cd dinh nhu sau: The tich nude 50 ml: thdi gian 
45 phiit. Cd die thay rdng nang suat ehidt tang khi 
nhiet dp chidt xuat tang hi 40 den 70"C, dat cue dai b 
WC vd sau do khong cdn tang khi nhiet dp chiet 
xudt tang. 

3.2. Anh hudng ciia tiioi gian chi^t d^n nang sudt 
chi^t Inulin 

7 sudt 

iO 

1 

c 100 00 

C 8000 

^ 6000 

P ^ ~ ^ IhoigisntpWl 

« 20 .0 . «0 

Hinh 1. Su bi& thiSn Inulin theo nhi$t dO chi^t Hinh 2. Su bife thi6n InuJin theo th6i gian chift 

Thai gian cung la mgt trong nhiing yeu to gop 
phan anh huong den nang suat chic-t. Dai thai gian 
duoc kliao sat tir 5, 15. 35,45, 55 va 65 phiit trong khi 
the tich duac cai dat a 50 ml, nhiet do 70°C. Hinh 2 
cho thay nang suat chifet tang len khi thoi gian tang 
va dat cao nhElt o 35 phiit. sau do giam nhe n^u tiep 
tuc tang thoi gian. 

3.3. Anh huong cua ti le dtmg moi- nguy&n li$u 

Ty le khac nhau ciia nuac vol nguyen lieu co th^ 
anh huong dang k^ d^n nang suat chiet. Luong nuoc 
nho se khong the chl^t hoan toan hiulin trong 
nguyen lieu: n^u qua lon se gay lang phi va ton them 
thoi gian khi co dac. Ti le nuac/nguyen liet duoc 
thiet lap o miic 20, 30. 40, 50, 60, 70 mL/g. Hinh 3 
cho thay khi gia tang tli^ tich den 40-50 mL thi ham 
luong Inulin tang dSn dinh. sau do khong tang ma CO 
khuynh huong hoi giam. 

Hinh 3. Str bi^n thita Inulin theo thi tich il 
chift ""^ 

3.4. Phan hch thdng k t 
hop 

i lua chgn 
" ^ liinh phii 
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Run 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

(°C) 

0 
0 
0 
-1 
1 
0 
0 
0 
0 
0 
-1 
-1 
0 
1 
I 
-1 
1 

(phut) 

0 
-1 
0 
0 
0 
0 
-1 
1 
0 
0 
0 
1 
1 
0 
1 
-1 
-1 

Bang 2. Thift k^ BBD va kft 

X3 

(ml/g) 

0 
1 
0 
1 
1 
0 
-1 
1 
0 
0 
-1 
0 
-1 
-1 
0 
0 
0 

Y, (mg/g) 
Thuc 

nghiem 
234,36 
184,22 
234,15 
156,80 
137.24 
235,67 
114,63 
188,45 
236,78 
233.41 
87,89 
118,15 
147,63 
94,28 
107,85 
97,64 
93,76 

Uoc 
doan 

234,87 
184,73 
234,87 
156,74 
136,93 
234,87 
114,78 
188,30 
234,87 
234,87 
88,20 
118,35 
147,12 
94,34 
108,30 
97,18 
93,56 

qua ham muc ti6u 
Y.. (mg/g) 

Thuc 
nghiem 
269,73 
197.17 
269,83 
182,48 
147,93 
267,73 
122,79 
205,96 
266,99 
262,80 
106,21 
146,99 
165,95 
110,44 
103,85 
103,88 
100,88 

Uoc 
doan 

267,42 
197,82 
267,42 
184,54 
146,03 
267,42 
123,60 
205,15 
267.42 
267,42 
108,11 
145,75 
165,30 
108.38 
106,56 
101,17 
102,12 

Y, (g/lOOg) 
Thuc 

nghiem 
56,74 
48,92 
57,50 
46,78 
57,01 
56,80 
32,92 
47,13 
57,69 
58,58 
38,43 
41,37 
45,13 
41,67 
54,82 
42,86 
46,05 

Uoc 
doan 
57,46 
50,02 
57,46 
45,67 
56,70 
57,46 
32,60 
47,45 
57,46 
57,46 
38.75 
42,16 
44,03 
42,78 
54,82 
42,86 
45,26 

Dua tren cac thdng sd duoc tinh toan, mdi luong 
quan giua cde ham muc lieu, phdn tich gia hi hdi qui 
CLia cac dii heu tiiuc ngliiem. RSM dua ra kdt qua 
phan tieh ANOVA va phuong trinh hdi qui bac hai 
nhu sau: 

3.4.1. Ham luong Inulin 

Bang 2 cho thdy qud hinh td hop eae bien dpc 
Idp va du lieu thue nghiem so vdi kdt qua du doan. 
Hdm lupng Inuhn dao ddng lir 87,89 den 236.78 
mg/g, dp leeh chuan SD (Std)l.lO. He sd hdi qui ciia 
phuong tiinh Y,(R^ 0,999) chi ra i ing ehi ed 0,01% 
long sd bidn the Idiong dupe md hinh giai thieh. Gia 
tri ciia he sd hdi qui dieu chinh (Adj -R^ 0,999 xac 
nhan rdng mo hinh ndy rat ed y nghia (p<0,01). Ddng 
thoi, gia tri rat thap 0,69% cua he sd bien the CV ro 
rang cho tiiay muc dp chinh xac va dp tin cay ciia cac 
gia hi thi nghiem rai cao. Md hmh dii de du doan 
hong pham vi cac bidn thir nghiem. 

YI- 234,87 - 3,42X1+ 8.98X2+ 27,78X3-1,61 X,Xr 
6,49X1X3- 7,19X2Xr 85,10Xf- 45.42X/- 30,72X3- (1) 

3.4.2. Ham luong Fnictan 

Ham lupng Fructan dao ddng tir 100,85 den 
269,73 mg/g, tiung buih 178.33 mg/g; gia hi SD 3,13 

Y3= 57,46+3,76X,+2,21Xa+5,21X;,+2,56X,X2+l,75X,X3-3,50XjX34,37X| 

va CV 1,75 %. He sd hdi qui eua phuong trinh Y2 cd R-
0,999, gia tn he sd hdi qui didu chinh (Adj- square) 
0,997; xde nhan rdng md hinh ndy rat cd y nghia 
(p<0,01), chi cd 0,01% tdng sd bien the khdng dupc 
md hinh giai thich. Du lieu phan tich cung chi ra 
ham lupng Fructan chidt dupc tudn theo mo hmh bac 
2, phu thupc rat manh vao eac ydu td cua qua trinh 
chiet vdi xde suat (p < 0,01) va su tuong quan giiia 
cac bien trong ham mue cd su khac biel mang y 
nghia thdng ke (p < 0,05) (Bang 3). 

Y.= 267,42-9.56X,+12,25X3+28,52X, -10,04XiX;r 
9,70X1X3 -8,59X2X3 -94,86 X,' -58,66X,̂ -35,79X.i' (2) 

3.4.3. Hdm luong tong chat rdn hoa tan 
Tdng chat ran hda tan tir 32,60 den 57,46 g/100 g 

cd SD 1.12; CV 2,30%. Phuong trinh Y-, cd R' 0,991. 
gia hi eiia he sd hdi qui didu chinh (Adj-R Ĵ 0,980. 
Didu nay chiing minh rdng md hinh du doan phu hgp 
vdi thirc nghiem (p<0,01) va sir luong quan rdt manh 
giua eae bien do lap cua qua trinh chidt (nhiet dp, 
tildi gian chidt, ty Ie dung mdi/nguyen h^u) vdd xac 
xuat p<0,05. Kdt qua nay chung td mue dp phan tan 
diJ heu tap trung quanh dudng chuan cua cdc chat 
chiet dupc ia rat cao. 

-6,82X^^-7,12X3^3) 
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Cae gid tii P-values dupc su dung nhu mot cong 
cu de kiem tra tim quan hpng ciia timg he sd tuong 
quan, tu dd cd the chi ra su luong tac giua cac hidn 
trong md hinh. Gid tri P-va]ues cang nho he sd tuong 
ung cang cd y nghia. Ket qua bang 3 cho thay ham 
lupng Inului. fructan va tong chdt rdn hda tan hong 
dieh chidt bien ddi theo md hinh bac 2 va cd su tuong 
tac manh giua cde thong sd cua qud trinh chiet (nhiet 
do, thdi gian ehidt. ty le dung mdi/nguyen lieu). Cac 
he sd tuydn tinh (Xi. X,. X^). he sd bdc hai (Xf. X-. 
Xr) CO y nghia voi gia hi p rat nho (p <0,05). 

Nhu vdy mo hinh bac 2 hoan toan phu hop vdi Iy 
thuyet va thirc nghiem vdi p-vualue < 0,0(X)1 < 0.05 

(Bang 3). Cdc he sd cua md hinh eung cd p :0.05 

nen chiing hodn loan eo y nghia ve mdt thdng ks ^ 
phii hop vdi mo hinh. 

Md hmh hda duoi dang bd mSl 3D co bd mat 
tuong tac giua cdc ydu to nhiet dd, tlioi gian va ly le 
dung mdt/nguyen heu ddi voi cac ham mue tidu cua 
qud trinh chiet Y,. Y,. Y, die hien d dang ban cdu vdi 
dinh cue dai ndm hong midn nghien cuu cac yeu to 
tac dgng. 

Thdng qua md hinh 3D cua 3 be mat dap tmg 
cho thdy rdng ed su khac biel rat nhieu giua didm ldi 
uu voi cdc diem khac iren md hinh nghien ciiu. 

Hinh 4A Hinh 4B Hinh 4C 

Hinh 4. M6 hinh 3D tifin dodn didm tdi iru aja 3 ham muc tifiu dudi tdc dOng cua cdc ydu td ddu vdo 

Mo hinh 

A 

B 

C 

.AB 

AC 

BC 

A-

B-

C= 

Ham luong Inuhn (mg/g) 

F 

5009,12 

77,44 

534,37 

5116.70 

8.54 

139,41 

171,42 

25264,66 

7197,60 

3291,30 

P 

< 0,0001 

< 0,0001 

< 0,0001 

<0,0001 

0,0223 

< O.OOOI 

< 0.0001 

< 0.0001 

< 0,0001 

< 0,0001 

Ham luong fructan 
(mg/g) 

! P 

827,97 1 < 0,0001 

74,77 ! < 0,0001 

122,91 1 <0,0001 

665.78 \ < 0.0001 

41.22 

38.47 

30.22 

3876.79 

^ 1482,34 

551,92 

0,0004 

0,0004 

0,0009 

< 0,0001 

< 0,0001 

< 0,0001 

Tdng chat ran 

Hoa tan (g/lOOc) 
F 

88,50 

9016 
31,1(1 

P 

< 0.0(101 

< 0.0001 

0.0008 
172.K,'") ' < 0,0001 

20.94 

il.TZ 

0,0026 

0.0169 

3«,9« 11,0004 

63.96 1 ' 0,0001 

155.68 1 ' 0.0001 

169,81 i .- 0.0001 

Khdng cd yeu td cd diem tdi uu a diem bien 
nghien cuu. Ddi vdi 3 be mat dap ung vd cdc yeu td 
nhu nhiet dp, thdi gian vd ly le dung mdi/nguyen lieu 
deu ed xu hudng dat dupc didm tdi uu b gdn diem 
hung tam. Hmh 4 (A. B, C). 

3.5. Phdn tich tdi uu va trung lap bd mat dap iing 
cdc hdm muc tieu 

Khi phan tich vd tien hanh trimg lap 3 bd mat 
dap ung cho thdy md hinh dua ra su chpn lua thich 
hpp nhdl ve eac thdng sd tdi uu. Bang 4 cho tiidy gid 
tri udc doan 97.7% va mpt lira chpn thich hpp nhdt. 

\Z m 
m 

Hinh 5. M6 hinh 2D titn doan di^m tfii 
muc tifeu duiM tac dong cua c ^ y ^ 

™cua3htoi 
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STT 

1 
2 

3 

Nhiet 
(36 

("C) 

71.34 
71,35 
71,34 

Bang 4. K^t qua du doein cdc thdng s6 
Thcri Tilt- 1 HL 
gian DM/NL Inulm 

(phut) (mL/g) (mg/g) 
36,23 47,30 ' 238,81 
36,12 
36,27 

47,37 
47,14 

238,82 
238,78 

HL 
Fructan 
(mg/g) 

269,83 
269,83 
269,83 

t^iuu 
Tdng 
CRHT 

(g/100 g) 
58,99 
58,99 
58,99 

Xac suat 

0,977 
0,977 
0,977 

Khi tidn hdnh triing Idp bd mat dap ung cac ham 
muc tieu, hinh 6 cho biet ham lupng Inuhn ldi uu ciia 
dich chict duoc du dodn Id 240,207 mg vd dao ddng 
trong khoang 237,85 den 242,559; ham lupng Fructan 
cua dich chtel C javanica ldi uu tuong ung 269,835 
mg/g va dao dong trong khoang 263,278-276.39 
mg/g khd; hdm lupng chat rdn hda tan ldi uu 58,99 
g/100 g va dao dpng trong khoang 56,67- 61,31 
g/100 g. Thdng sd ldi uu ciia cdng doan chidt duoc 
du doan d nhiet dp 71,36"C, thdi gian ehiel 36,25 phiil 
va ty le dung moi/nguyen heu Id 47,30 mL/g (Hinh 
6). Thuc nghiem tai cdc diem ldi mi cho thay hdm 
iuong Inulm, Fructan va tdng chat ran hda tan cho 
ket qua thuc nghiem hoan loan phii hpp vdi nhiing 
phdn tich du bdo bdng phan mdm DE 10.0. 

^Z^^^^ _ Overlay Plot̂  

nguyen heu khac inulin duoc coi Id giau inuhn, hdm 
lupng inulin trong rd cu Dang sdm cao hon. Ham 
Iuong Inuhn trong tdi {Album sativum) la 9.0-16,0 
g/100 g; cii hanh lay {Allium cepa) la 1.1-7,5 g/100 
g; Mang ta>' {Asparagus officinalis) la 2,0-3,0 g/100 
g. Tuy nhien. hdm Iuong inulin trong rd eii Dang sdm 
Ihap hon so vdi inulin trong rd cti Didp xoan 
{Cichonum Intybus) la 35.7^7,6 g/100 g [141. Tir 
cac phdn tich d' tien cho thdy didu kien tdi uu dd 
ehiel Inuhn, Fructan vd long chat rdn hda tan hr 
Dang sam {C. javanica) khd d nhiet dd 7 rC . Ihdi 
gian chiet 36 phiit vd ly Ie dung mdi/nguyen lidu Id 
47 mL/g. 

4. KET LUAN 

Ddng sam la ngudn nguyen li^u tidm nang eung 
edp Insuhn vd fructan de san xual thuc pham chuc 
nang bao ve sue khde. Dieu kien toi uu dd chict xuat 
Inulin, Fruelan va tdng ehal rdn hda tan tir dupc lidu 
rd cii dang sam {C. javanica) khd la: 71"C, thdi gian 
chiet 36 phiit va ty le dung mdi/nguyen lieu Id 47 
ml/g. Vcri dieu kien tdi uu ndy, hdm luong Inulin dat 
la 239,29 ± 3.78 mg/g; Fructan la 269,59 ±1,99 mg/g 
va tdng chdl rdn hda lan la 61,35 ±1.95 g/lOO g tir 
duoc heu rd cii Dang sdm 3 nam tudi thu hai tai Lac 
Duong. Lam Dong. 

Hinh 6. Kdt qua hung Idp cac mat dap ung 
Kdt qua thue nghiem tai didm tdi uu chi ra hdm 

Iuong Inuhn, Fruelan vd tdng chat ran hda tan ciia 
dich chiet dat tuong ting Id 239.29 ± 3,78 g/100 g; 
269,59+1.99 mg/g va 61,35 ±1,95 g/100 g. Nhieu 
nghien cuu chidt nil eac chdl polysachante d' thao 
dupc tiudc day da chi ra rdng nhiel dd, thdi gian va ty 
Ie dung mdi/nguyen heu ed anh hudng ldn tdi ham 
luong cua dieh chidt thu dupc. Mdi ngudn nguyen 
lieu khde nhau thi nhiet dp, thdi gian va ly Ie dung 
mdi/nguyen heu chidt khac nhau. Cu the, thai gian 
chiet cac polysacharite trong Codonopsis pilosula Id 
44 phiit. ti le nudc/nguyen heu la 56 ml/g va nang 
Iirpng cho sieu am la 320W [24], So sdnh vdi mpt sd 
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OPTIMIZING INUUN, FRUCTAN, TOTAL SOLUBLE EXTl^ACTS IN THE DANGHEN ROOT 
{.Codonopsis javanicii WITH THE SUPPORT OF ULTRASONIC WAVES BY RESPONSE 

SURFACE METHODOLOGY METHOD WITH BOX BEHNKEN DESIGN 
Nguyen Thi Thang Long, Nguyen Tri Minh, 

Le Nhu Bich, Truong Dong Phuong 
Summary 

The Danghen {Codonopsis Javanica) is a medicmal species of the Codonopsis genus, naturally dislnbuted 
in some highland areas over 800 m in the Centra] Highlands of Vietnam, ti has been known for its beneficial 
effects on human healths. Tlie optimizaUonof parameters such as the temperature, Ume, water/mate rial 
ratio to obtain Inulin, Fructan and total soluble extracts m the Danghen root with the support of ultrasonic 
waves by RSM (Response Surface Methodology) method with Box Behnken model was earned out, Results 
on study have been showed that opUmal temperature at 7rC. time for 36 minutes, water/material raUo was 
47 ml/g. The maximum conient of Inulin. fructane and total dissolved solids, respecUvely, were 239.29 + 
3.78; 269.59 ± L99 ing/g and 61.35 ± 1.95 g/100 g. 

Keywords: Box-Behnken Design, Dangshen (Codonopsis javanica), Inuhn. Fructan, opUmizadon. 
ultrasound. 
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