KHOA HOC COvb mune

TO1 UU HOA CAC THONG SO TRONG QUA TRINH
CHIET INULIN, FRUCTAN, CHAT CHIET HOA TAN
TRONG RE DANG SAM (Codonopsis javanica) BANG
PHUONG PHAP BE MAT DAP UNG VOI THIET KE BOX
BEHNKEN

TOM TAT

Nguyén Thi Thang Long', Nguyén Tri Minh’,
L& Nhu Bich’, Truong Dong Phuong!

bang sam (Codonopsis javanica) 1a mot loau thuoe ¢y Codonopsis, phan b o nhien & mat s6 ving ¢ao trén
800 m ciia & kK vue Tay Nguvén nude 1a. \1et Nam va da duoe D€l dén von nhiéu tac dung o o cho sue
khoe con nguoi. Trong nghién iy nay, 161w hoa cac théng s6 nhu nhiet do, Uiin gan, 1 lé nwoc/nguyen
liéu dé thu Inubin, Fructan vi (gng chat chiét hoa tan trong ré Bang sam (Codonopsis javansa) co sit ho iro
cua song sieu am bang phuvng phap mat dap ung RSM (Response Surface Methodology) vor mé hinh Box
Belhinken di duge nghién cuu. Két qua nghién ¢ cho thay theu Kien tnm & nhigt ¢ 71°C. tha gan chiét
36 phat. ti [& nude/nguyén hew 47ml/g. O cac dicu kién chiét 161 m nay. ham lugng [nbn, fructan va 1ng
chitt rdn hoa tan (6i da thu duoe tuong (mg 13 239,29 + 3,78: 269,50 + 1,99 mg/g va 61,35 + 1,95 ¢/ 100 g

Tiekhéa: Box- Benkhen. Pang sim (Codonopsis javamica). Inulin, Fructan, swéu i, tor i hoa,

1, 6101 THIU

Codonopsis javanica la mét loar cay thuée thuoe
cli Codonopsis  trong  ho  hoa  chuong
(Campanulaceae). Ré cua C. javanica dugc su dung
fam duoc héu nhir dé cap rong Duoe dién Vit Nam
voi tén gor Radix Codonopsis |1, 8] va duge su dung
lam thude bd, ¢é thé thay thé cho nhan sam (Panax
ginseng C. A. Mey) (1, 8. 21]. Cic polysacarite trong
Dang sam ¢6 tac dung phong ngim va diéu ti bénl
ung thu, tang cuong mién dich {10, 22, 23], cai thicn
sur tao mau ba cua la lach, chong mét moi [4]: tang
cuong sir phat tmén va hoat dong cua Lactobacilli
Bifidvbacteriunr, chong béo phi va iéu tn béo phi
[7]. Chiét xuat caa C javamea chéng la mudi ho
(Aedes albopicius) mréng thanh [12], giam béo phi
man tinh do fructose gay ra. ting insulin mau {6).
Thém vao do. phin ré cu caa C javanica duoe dung
lant rau nhur thare pham thong thuong, lam gia vi. lam
tra thao duge. Tuy nhién, hién ¢ Viet Nam chua co
mét cong trinh ndo cong bo vé tach chiét, danh gia
cac chat polvsacharite cu thé 1a inulin, fructan cé
hoat tinh sinh hoc fr cav Dang sam lam co so khoa
hoe cho viee san xuat tra hoa tan, san xudt cac san
phant thue pham chua nang nr Dang sam.
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Phuong phap mat dip g RSM (Response
Surface Methodology) co timg dung quan trong orong
thiét ké, phat trién va xay dumg cac san pham mé
cong nhu trong viee cai nén thiét ké san pham én
¢6. Thiet ké Box-Behnken (BBD) la mot trong
nhimg thiét ké phé bién nhat hén quan dén RSM va
dac biét ¢o siin cho 3 dén 21 véu to. Nhimg thiét ké
beé mat dap img dugce thue hién dic biéet dé yéu cau
¢hi ¢6 3 cdp do. duge ma hoa la 1, 0 va +1, cach nay
tao ra thiél ké vor cac thuoe tnh thong ke mong
muén nhung quan trong nhat 1a chi can thuc hién véi
mot phan nho cac thi nghiém can hié, bé vi chi co
ba cp dd nén mo hinh bac hai la phu hop, Thiét ke
BBD c6 kha nang du doan chinh xac tt hon ¢ trung
tam cua khong gian cac yéu 16 [13).

Muc dich cua nghién ctu la (61 wu hoa cac thong
$6 nhiét dg, thon man va 1 )& nuoc/nguyen ey trong
qué‘ trinh chiét xuat cac ch_él Inulin, fructan vi téng
chat chiét hoa tan trong ré Dany sim ¢ su 1§ (g
cua song siéu am bang phuong phap mat dap img ves
mo hinh BBD.

2. BOI TUONG VA PHUONG PHAP NGHEN Gy

2.1. Déi tugng nghién clu

Reé cu Bang sam ty nhién 3 nam e, duoe th
hai tai Lac Duong. Lam Dong vau thang ¢ 7 8ng !
2019. Sau khi nra sach, mau tuai duoe sy ¢, r;hiLl dm

; &l do
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dudn 55°C dén khi dm do <10% [1]. Mau ré kho duoc
loal beo bang n-hexan trong 6 gio (2]. ueép fyc sav
khé sau do duoc chiét ho lwu bang EtOH 90% trong
15 phiit [24). Thu ba, say khé. dong goi mau trong
il PE hut chan khéong va bao quan dén khi s dung
chiét xuat cac chat.

2.2. Phuong phap phén tich

Can 1 g mau kho, thém nuoc ¢ cac thé tich khac
nhau, chiét xudt bing siéu am & cac muc nhjét do,
thoi gian khic nhau. Loc the bing giay loc ¢6 ho ro
coa may loc chan khong. Loc tinh bang mang loc
PTFE 0.45 nm. Thém EtOH 99,7% vao dich loc tinh
dé duge dung dich két taa 90% EtOH va 80% EtOH.
Pé lanh 4“C trong 12 gié. Ly tam lanh 13000 vong/16
phut, thu tda, siy khé két tia & nhiet do 50°C. Ket
tiia duoc hoa tan trong 2 ml nuoc cat va duoe dung
cho nhimg phan tich tiép theo.

Binh luong Fructan/Inulin (mg/g) theo phuong
phap cua Pencheva va cs (2012) |15]. Fructose duoc
ding lam chat chudn, & néng dé tir 25225 ppm. Do
d¢ hap thy & bude song 483 nm (Photo Lab UV-VIS
71000. Dirc), Phurong trinh tong quat v = ax+b (R*
0.997).

Hiit 0,5 m! miu, thém nuoc vim di 1 ml. Thém
0.5 ml hon hop dung dich hién mau (200 mg
resorcinol, 50 mg thiure, 20 ml axit axetic) va thém
3.5 mlaxit chlohydric (HC 30%) viio éng nghi¢m ¢o
wip van. U cach thiy & 80°C trong 10 phiit. sau do
lam nguoi trong bé mude lanh. Do 46 hip thu ¢cua
Idn hop & bude song 483 nm trong vong 30 phut.
Ham luong Fructan/inuhin duoc tinh toan dwa vao
cong thirc saw:

m

Trong do: I (mg/g): Ham luong Fructan/ inuln
trong mau phan tich; x; Néng do fructose trong mau
phan tich: k: He s6 pha loang: V: Thé tich dich chiét
maw: m: 1a khéi luong mau phan tich ().

Tong chat van hoa tan duov xac dinh bang
phuong phap can khor lugng theo WHO (1992). Can
chinh xac 1.0 g miu kho, them nuoe & cac the tich
khac nhau & cic 18 hop duoc thiét ke, Can khoi lvong
(). Siéu am o cac nguong tho gan va nhet do khace
nhau theo thiét ké BBD. Loc. thu dich chiét va loai
ba. Bu nuror cho du khor luong (a). Lay 25 ml dich
chiét vio dia petn da cin khéi hrong. Say méu trong

NANZ NRUIEP VA PHAT TRIEN NONG THON - KY 1 + 2 - THANG 2/2020

i say o 105°C wong 3 @o. Can va ghi lai khoi luong.
Tong chat ran héa tan (mg/g) duov tnh dua wen
cong thue:

T=1(m; = m.) .:—-]

Trong d6: T: Tong chat ran hoa tan (mg/g): ny:
khéir luong mau dem chigt (g): my: khoi lupng dia
petrt {g): m,: khoi hrong dia petri va mau sau ki siy
kho (g): V7 thé tich chiét (ml): v: thé tich sdy kho
(ml).

2.3. Thiét ké t6i tru héa

Sau khi xac dinh pham vi ban dau cua cac bién
théng qua thi ngliém mat yéu 18, thiél k& BBD duev
thue len dé 16i whoéa. Than gian chiét (X,), nhiet do
(X). v 1é nude vai ngruyen liéu the (XY 1a cie bién
doc 1ap dugce chon dé (61 i hoa cho viee chiét xuat
Inulin, fructan va 16ng chitl cluét hoa tan. Pham vi
cac bén doc lap va mire do ctia chiing duoc trinh bay
trong bang 1 Nang suat chiét (Yi) 1a dap img cia s
két hop caa cac bién doe lap. Thir ngliém duge chon
nghu nhien dé giam thiéu inh huomg cua su mén o
bat ngo.

Bang 1. C4c bi€n déc lap ddu vao va mirc do
dugr sir dung trong thi€t ké bé ma4t dap img

Mure bién ma

|
‘ Bien doc 1ap dau vao

Ao |1
| Nliét do (X) (*C) 60|70 |80
| Thoi gan (X,) (phut) 15135 |55
| Tile NL/DM (g/ml) (X)) |20 |40 |60

Moi tvong quan gitra cac gia tri ma hoa va gia tri
thue (Yi) duge biéu dién & phuong trinh sau:
~ (Xi- No)
CUX
Trong do: X la bién ma; Xi Ja ma thuc; Xo la bién
tar thi nghuém trung tam va AX la hiéu so gira gia tri
tuvét dor cuc dar cua hién thuc va yia tri Xo.

Quy trinh héi quy phi tuyén tinh c6 dang béac 2
nhu sau: Y, = ((x,)

Jiar=po —iﬁi\': -Z z Bijxij -z
A

=1 Ei 1

Trong do Yila bién phu thudc: 0 1a he s tu do;
Bi. Bix va Pij la cac he so woc tinh theo mé hinh,
chung dai dién cho duong tuyén tinh, bac hai va cac
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héu tmg chéo cua cac yeu 1o X, . va X, wén dap
umg tuong ung. X,. X, 14 cap ctia cac bien doc lap. £ 1a
sa 86,

Yéu cau cac ham muc néu (HMT). Y, : Ham
luong Inulin (mg/g): max

Y. : Ham luong Fructan (mg/g): max: Y. : Ham
luong 16ng chét rén hoa tan (TCRHT): max.

Mo hinh thong ké chi ¢6 y nghia va duoc sir
dung sau khi théa man cac tiéu chudn théng ke.

Phan tich thi€t ké tha nghiém va unh toin dir
lieu dur doan duoc thue hien bang cich sir dung phan
mém Expert Design (10.0) dé uére tinh phan img cua
cic bién doc lap. Quy hoach thuc nghiém dua ra
bang ma trin gom 17 nghiém thie va 3 ham muc tiew
(Yy. Y. Y. Phan tich cic yéu 16 anh huong bang
cach s dung quy hoach tue grao déi xumg co tam,
NS

HLUInulin(mg/g) -

Hinh 1. Sy bién thién Inulin theo nhiét d¢ chiét

Thoi gian ciung 1a mét trong nhimg véu t6 gop
phan anh hudng dén nang suat chiét. Dai thoi gian
duoe khdo sat tir 5, 15, 35, 45, 55 va 65 phiit trong khi
thé tich duoc ca dat & 50 ml, nhiét do 70°C. Hinh 2
cho thay nang suat chiét tang lén khi thor gian tang
va dat cao nhat & 35 phat, sau do giam nhe néu tiép
tuc tang thoi gian.

3.3. Anh hudng cia § 1é dung méi- nguyén lieu

Ty 1é Khac nhau cua nuéce véi nguyén liéu co thé
anh huong dang ké dén ning suat chiét. Luong nudc
nho sé khong thé cluét hoan toan Inulin trong
nguyén liéu; néu qua 1on sé gay lang phi va ton them
tho gian khi ¢o dac. Ti 1é nudc/nguyén liét duoc
thiét lap & mure 20, 30, 40, 50, 60, 70 mL/g. Hinh 3
cho théy khi gia tang thé tch dén 40-50 mL thi ham
luong Inulin tang dén dinh, sau do khong tang ma co
khuynh hwong hoi giam.
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mGi véu 16 tién hanh tai 3 mie (-1, 0.-1). 1! nghién
duov 1ap da 3 lan déi véi mér dom vi nghiem (e

3. KET QUA VA THAO LUAN

3.1. Anh huéng cia nhiét d¢ chiét dén nang sud
chiét Inulin

Anh huong cia nhiet o chiét den nang Su3
chiét cua Inulin tr ¢ Javanica da duoe hién thi wong
hioh 1. Dau tién, dé trich xuat. nlnét do duoe dat
muc 40, 50, 60, 70°C rong khi cac thong s0 khac
duoe €6 dinh nhu sau: Thé tich nuor 50 ml: thét giar
45 phit. Cé thé thay ding nang suat chiét ang Ih
nhiét do chiét xuit tang tir 40 dén 70°C. dat cuc dai ¢
70°C va sau do khong con tang ki nhiét do chié
X0t tang.

3.2. Anh huéng ciia théi gian chiét dép nang su
chiét Inulin
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Bang 2. Thiét ké BBD va két qua ham muc téu
i T Y, (mg/g) Y. (mg/g) Y, @/100g) |
CRun | X, X X Thue Udc Thee | Usc Thee | Use |
J “C) | (phut) | (ml/g) hiém doan hié doan nghiem | doan
1 0 0 0 23436 | 23487 | 26973 | 26742 | 5674 | 5746
2 [ o -1 1 184,22 | 18473 | 19707 | 197,82 | 4892 | 5002
3 10 0 0 23415 | 234,87 | 269.83 | 26742 | 5750 | 57.46
T 0 1 156,80 | 156,74 | 18248 | 18454 | 4678 | 4567
5 1 0 1 137,24 | 13693 | 14793 | 14603 | 5701 | 56.70
6 | 0 0 0 235,67 | 23487 | 267.73 | 26742 | 5680 | 57.46
7 | o El -1 114,63 | 11478 | 12279 | 12360 | 3292 | 3260
8 [ 0 1 1 188,45 | 18830 | 20596 | 20515 | 4713 | 4745
9 [ 0 0 0 23678 | 23487 | 26699 | 26742 | 57.60 | 57.46
10 | 0 0 0 23341 | 234,87 | 26280 | 26742 | 5858 | 57.46
TR 0 1 87,89 | 8820 | 10621 | 10811 | 3843 | 3875
12 | -1 1 0 11815 | 11835 | 14699 | 14575 | 4137 | 4216
13 [ 0 1 -1 14763 | 147,02 | 16595 | 16530 | 4513 | 44,03
4 | 1 0 -1 94,28 | 9434 | 11044 | 10838 | 41,67 | 4278
15 | 1 1 0 107,85 | 10830 | 103.85 | 10656 | 5482 | 54.82
6 | -1 | -1 0 | 9764 | 97.18 | 10388 | 10117 | 42.86 | 42.86
[ ] 1 ] 0 | 9376 | 9356 | 10088 | 10212 | 4605 | 4526

Dua trén vac (théng sé duor tinh toan, moi tuong
quan gita cac ham muc tiéu, phan tich gia tri hoi qui
cta cic dir licu thue nghiém. RSM dua ra két qua
phan tich ANOVA va phuong trinh hdi qui bac hai
nhu sau:

3.4.1. Ham hrong Inulin

Bang 2 cho thdy qua trinh (6 hop cac bién déc
lap va dir lieu thue nghiém so voi két qua du doan.
Ham leong Inuhn dao dong tir 87,89 dén 236,78
mg/g. do téch chuan SD (Std) 1.10. Hé so hdi qui cia
phwong trinh Y,(R? 0,999) chi ra ring chi cé 0,01%
tong s6 bién thé khong duoc mé hinh giai thich. Gia
tri cua hé sé hdr qui diéu chinh (Ady -R?) 0,999 xac
nhan rang mé hinh ndy rét cé y nghia (p<0,01). Dong
thoi, gia tri rat thap 0,69% cua hé sé bién thé CV ro
rang cho thay mic d¢ chinh xc va dd tin ciy cda cac
gia tri thi nghiém ral cao. Mo hinh di dé du doan
trong pham vi cac bién thir nghiém.

Y1= 234,87 - 3,42X;+ 8,98X2+ 27.78X;-1.61 X, X,
6.49X, Xy 7.19%,X - 85.10X,*- 45,42X,*- 30,72X,? (1)

3.4.2. Ham hrong Fructan

Ham luong Fructan dao dong tie 100,85 dén
269,73 mg/g, trung binh 178.33 mg/g; gia tn SD 3,13

va CV 1,75 %. Hé s6 hoi qui ctia phuong trinh Y, ¢o R?
0,999, gia tr1 h¢ s6 héi qui diéu chinh (Ady square)
0,997; xac nhan rdng moé hinh nay rat co y nghia
(p<0,01), chi c6 0.01% téng s6 bién thé khong duoc
mo hinh giai thich. Dt lieu phan tich cong chi ra
ham luong Fructan chiét dugc tuan theo moé hinh bac
2, phu thuoe rit manh vao cic yéu té cua qua trinh
chiét véan xac suat (p < 0,01) va su tuong quan giga
cac bién trong ham muc c6 su khac biél mang y
nghia théng ke (p < 0,05) (Bang 3).

Y,= 267.42-9,56X,+12,25X,+28,52X, -10,04X,X,
9.70X,X, -8.50X,X, -04.86 X, -58,66X,%:35,79X 2 (2)

3.4.3 Ham luong tong chil ran hoa tan

Téng chat ran hoa tan tir 32,60 dén 57,46 g/100 g
c6 SD 1.12; CV 2,30%. Phuong trinh Y, c6 R* 0,991,
gia tri cta hé s6 hér qui diéu chinh (Adj-R9) 0.980.
Biéu nay chimg minh rang mo hinh du doan phi hop
vén thue nghiém (p<0,01) vé sy tuong quan rat manh
gitra cac bién dé lap ctia gua trinh chiét (nhiet do,
thoi man chiét, ty 1é dung moi/nguyén liéu) voi xac
xudt p<0,05. Két qua nay chimg t6 muc dé phan tan
dur liéu tap trung quanh duong chuan cla cac chat
chiét duor la rat cao.

Y= 57,46+ 3.76X +2. 20,45, 21X +2,56X, X+ 1,75X X 13.50X X, 437X ? - 6,82X," - 7.12X* (3)

Fnard mudr oI MANG THON - KY 1 + 2 - THANG 2/2020
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Cac gia tri P-values duov su dung nhu mét cong
cu dé kiém tra tim guan trong cua timg hé s6 twong
quan, tr do ¢6 thé chi ra su tuong tac gitra cac bién
trong mo hinh. Gia tri P-values cang nho he sé twong
ung cang co v nghia. Két qua bang 3 cho thay ham
luong Inulin, fructan va téog chat ran hoa tan trong
dich chiét bién d6i theo mo hinh bac 2 va co su tuong
tac manh gura cac thong s6 cua qua trinh chiét (nhiét
do. thon gian chiét, v le dung mar/nguyen lieu). Cac
hé s6 tuyén tinh (X;. X.. XJ). hé s6 bac bai (X.=. X
X.’) ¢o v nghia voi gia ti p rat nho (p <0,05).

Nhu vay moé hinh bac 2 hoan toan phu hop van Iy
thuyét va thuc nghiém véi pvualue < 0,0001 < 0.05

(Bang 3). Cac hé s6 cua mé hinh cang «‘OVP < 005
nén ching hoan toan co ¥ nghia vé mat thong ke va
phi hop vai mé hinh.

Mo hinh hoa duoi dang bé mat 3D <0 bé mat
tuong tac gitra cac yéu 10 nhiét do, thor @an vaty lé
dung moi/nguyén li¢u doi vor cac ham muc uéu cua
qua trinh chiét Y, Y. Y thé hien ¢ dang ban cau voi
dinh cyc dai ndm trong mién nghicn cuu cac yéu to
tac dong.

Thong qua mo hinh 3D coa 3 bé mat dap img
cho thay rang co sy khac biét rat nhiéu mia diém 16i
w voi cac diém khac @en mo hinh nghien cu.

Hinh 4A

Hinh 4B

Hinh 4C

Hinh 4. M6 hinh 3D tién do4n diém t6i tru ciia 3 ham muc tiéu duéi tic dong ctia cAc yéu té diu vio

Bang 3. Mat do x4c suit cia cdc ham muc tiéu
Ham luong Inulin (mg/g) Ham luong fructan Tang chat ran

(mg/g) Hoa tan (2/100 g1) i

Mo hinh ¥ I P ! P ¥ P |

500912 | <0.0001 <0.0001 8850 | <ooom |

A 77.44 <0.0001 <0.0001 9006 | <0000 |
B 534,37 <0,0001 <0. 0001 ? 0.0008
¢ 5116.70 <0.0001 20,0001 < 0,0001
AB 8.54 0,0223 0.0004 - J).()()Z(s
AC 13941 <0.0008 0.0004 00169
BC 17142 <00001 | | 00009 38.98 00004

A 25264.66 <0000 | | <0,0001 6396 | 00001 |

B 7197.60 <0000L | 148234 | <0,0001 15568 | -00001 |

c: 320130 <00001 | 55192 | <0,0001 6981 | - 00001 |

Khong ¢6 véu to ¢6 diém t6i wu & diém bién
ngluén . Doi vor 3 bé mat dap img va cic yéu 16
nhur nhiét dé, thoi gian va ty lé dung méi/nguyén liéu
déu co xu huong dat dior diém 61 vu & gan diém
trung tam. Hinh 4 (A, B. C).

3.5, Phan tich t3i wu va tring lap bé mat dap (mg
cac ham muc téu

Khi phan tich va tén hanh trung lap 3 bé mat
dap (mg cho thay md hinh dua ra su chon ltra thich
hop nhat vé cac thong so 161 . Bang 4 cho thay ga
tri woe doan 97.7% va mot lua chon thich hop nhat

NONG NGHIEP VA PHAT =5+ stAst~ ruAn

Hinh 5. Mé hinh 2D tiéo doan diém t6i vy Cllafiham
muyc tiéu duti tac dong cia cAc yéu 8 dhy vy,

YV 1L THA NS A

= 212020
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Bang 4. K&t qua dy dodn cic thong s6 t8i uu

i STT | Nhiét | Thei Tile HL | HL Téng
| do gian DM/XNL Inelw | Fructan CRHT
\ (O | (phad  (ml/w) _(ng/g) | (mg/g) | (2/100g)
[0 | 7134 | 3623 4730 ' 23881 | 269.83 58.99
| 2 | 7135 | 3612 | 4737 | 23882 | 26083 | 5399
L3 J 71,34 36.27 | 4714 238,78 269,83 58.99 0.977

Khi tién hanh tring lap bé mat dap img cac ham
muc tieu. hinh 6 cho biét ham luong Inulin t6i vu cia
dich cmét duoc du doan 1a 240,207 mg va dao dong
trong khoang 237,85 dén 242,559; ham lugng Fructan
cia dich chiét C. javanica toi vu tuong (mg 269,835
mg/g va dao dong trong khoang 263,278-276.39
wig/g kho; ham luong chat rdn hoa (an 161 vu 58.99
¢/100 g va dao dong trong khoing 56,67 613}
£/100 g. Thong s6 (01 vu cia cong doan chiél duoc
du doan & nhiét do 71,36°C, thai gian chict 36,25 phut
va ty l¢ dung moi/nguyén héw 1a 47,30 mL/g (Hinh
6). Thue nghiém ta cac diém t6i i cho thay ham
luong Inulin, Fructan va tong chat van hoéa tan cho
két qua thue nghiém hoan toan pha hep voi nhimg
phan tich du bao bing phan mém DE 10.0.

Overlay Plot

A thetod (06

Hinh 6. K&t qua tring l4p cic mat dap tmg

Két qua thue nghiém tai diém téi wu chi ra ham
lrong Inulw, Fructan va tong chat ran hoa tan cia
dich chigt dat 1eomg ung 1a 239,29 + 3.78 g/100 g
269.59+1,99 me/g va 6135 £1.95 g/100 g. Nhiéu
nghién cim cluét rit cac chét polysachante & thao
duov trude day da chira rang nhiét do. thor gian va ty
lé dung méi/nguyen héu co anh huong lon tor ham
heong cna dich chiet thu duge. Mai nguén nguyén
héu khie nhau thi nhiét do. thor gran va ty 1é dung
ma/nguyén hiéu cluét khac nhau. Cu thé, thor gian
chiél cac polvsacharite trong Codonopsis pilosula la
44 phut. u lé nude/nguvén héu la 56 ml/g va nang
luong cho siéu am 1i 320W [24). So sanh vor mot s6
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nguyén héu khac inulin duoc coi 1a giau inulin, ham
lugng inulin tong ré ci Pang sam cao hon. Ham
hrong [nuln wong (6i (Alium sativuny Ja 9.0-16.0
g/100 g: ¢t hanh tay (Alliun cepa) 1a 1,1-7.5 g/100
g Ming tay (Asparagus officinadrd) 1a 2,0-3.0 g/100
g. Tuy nhién, ham luong wulin trong ré ¢ Bany sam
thap hon so véi inulin trong 1é cu Dicp xoin
(Cichorium inrvbus) 1a 35,7476 g/100 g |14]. Tir
cac phan tich & rén cho thay diéu kién (61 wu dé
chiét Inulin, Fructan va (ong chit ran hoa tan nr
Pang sam (C javanica) kho & nhiét do 71°C, tho
@ian chiét 36 phut va ty lé dung moi/nguycn lieu la
47 mL/g.
4, KET LUAN

Pang sam la ngudn nguyén licu tiém nang cung
cdp Insulin va fructan dé san xudt thue pham chire
nang bao vé sie khoe. Diéu kien i uu dé chiét xudt
Inulin, Fructan va téng chat ran hoa lan tr duge liéu
1é ¢l dang sam (C javanics) kho la: 71°C, théi gian
chiel 36 phut va ty 1¢ dung moéi/nguyén licu la 47
mi/g. Voi chéu kién 16i v nay, ham luong [nulin dat
la 239.29 + 3.78 mg/g: Fructan la 269.59 x1,99 mg/g
va tong chit ran hoa tan la 61,35 £1,95 g/100 g tir
duoc liéu ré ci Dang sam 3 ndm ué thu hai t lac
Duomng, Lam Dong.
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OPTIMIZING INULIN, FRUCTAN, TOTAL SOLUBLE EXTRACTS IN THE DANGHEN ROOT
(Codonopsis javanica) 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) 1s a medicinal species of the Codonopsis genus, naturally distnbuted
in some highland areas over 800 m in the Centra) Highlands of Vieman. [t has been known for its beneficial
effects on human healths. The opomizauonof parameters such as the temperature, time, waler/malcrial
rat1o Lo obtain Inulin, Fructan and total soluble extracts i the Danghen root with the support of ultrasonic
waves by RSM (Response Surface Methodology) method with Box Behnken mode] was carried out. Results
on study have been showed that epbmal lemperature at 71°C. tme for 36 minutes, water/material rano was
47 mi/g. The maximum content of Inubn. fructane and total dissolved solids. respectively, were 239.29 +
3.78: 269.59 + 1.99 mg/g and 61.35 = 1.95 £/100 g.
Keywords: Box-Behnk Design, Dangshen (Cod
ultrasound,

< gavapica), Inubn. Fructan, optmization,
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