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TOM TAT

Trong nghién cttu nay, qua trinh trich ly saponin tong véi sy hd tro cua siéu am tir ca
Sam bé chinh (Abelmoschus sagittifolius) da dwoc nghién ctru. Phuong phap bé mit dap Gng
duogc sir dung dé téi uu céc thong sé ciia qua trinh nhur thoi gian siéu &m, céng suét siéu am va
thoi gian trich ly sau siéu &m. Sau d6, dich trich dugc ¢6 dic chan khéng va xac dinh mot sb
hoat tinh sinh hoc. Két qua cho thay tai didu kién t6i wu, thoi gian siéu am 11,4 phut, cdng suat
siéu &m 57,2 W/g va thoi gian trich ly sau siéu am 17,3 phat, ham luong saponin tong dat gia
tri cuc dai 2,577 + 0,056 g/100 g. Gia tri ndy cao gap 1,25 lan so véi mau khong xur ly siéu
am. Ngoai ra, két qua chup SEM ciing cho thay siéu am da lam thay ddi cau trdc té bao cua
nguy@n liéu ban dau va hd trg cho qué trinh trich ly. Hon nita, cao chiét thu duoc c6 hoat tinh
khang oxy hda va hoat tinh tc ché a-amylase vai gia tri 1Cso lan luot 1a 340,221 pg/mL va
325,49 pg/mL.

Tir khéa: Khang oxy héa, khang a-amylase, S&m bé chinh, siéu &m, trich ly saponin tong.

1. PAT VAN PE

Sam bé chinh Abelmoschus sagittifolius tir 1au d& duoc dan gian sir dung 1am thubc thao
dugc dé tri nhiéu bénh nhu suy. nhuoc co thé, bénh lao phdi, kém in gay com cham 16n, ngin
chan céc tac nhan gay ra sét va ho dai ding, viém hong, viém phe quan, kinh nguyét khong
déu, dau lung, dau minh, hoa mét, chong mat. Ching phan b nhiéu ¢ cac vang nii phia Bic
va duoc sir dung dau tién tai Quang Binh cach day khoang 300 nam [1].

Céc cong trinh nghién ciru vé thanh phan héa hoc va ing dung caa S&m b chinh ¢ trong
va ngoai nudc hién con han ché. Nhém tac gia Pao Thi Vui va cong su (2008) da cong bd cu
Sam b chinh ¢ nhiéu hop chat thir cdp quan trong nhu coumarin, flavonoid, duong khir, axit
amin, axit hitu co, phytosterol, sesquiterpe, dac biét 1a saponin [2]. Ngoai ra, Nguyén Thi Thu
Huong va cong su (2006) di cong bd trong S&m bé chinh cé chira hop chét saponin triterpen [3].
Saponin 1a mot glycoside ty nhién thuong gap trong nhiéu loai thuc vat [4]. Pay 1a mét hop
chat c6 hoat tinh sinh hoc cao va tao nén céc tac dung duoc ly cua Sam bd chinh.

Bén canh do, ky thuat siéu am dugc danh gia 1a mot bién phép don gian va hiéu qua hon
phuong phap théng thuong dé chiét cac hop chét c6 hoat tinh sinh hoc tir cac bo phan khéc
nhau ciia mot sb loai thuc vat. Qua trinh trich ly cac chat cé hoat tinh sinh hoc nhu saponin tir
nha&n sm, gurng; rutin, axit carnosic tir ciy huong thao; polyphenol, axit amin va cafein tu tra
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xanh, ... cho thiy khi st dung k§ thuat siéu &m thi hiéu suit trich ly cao va thai gian xt Iy ngén
hon so véi khi khong dugc xir ly siéu am [5].

Vi vy, muc tiéu cua nghién cau ndy l1a danh gia anh huong caa mot sé théng sé cong
nghé nhu cong suét siéu am, thoi gian siéu am va thoi gian trich ly sau siéu am dén quéa trinh
trich ly saponin tong tir S&m bé chinh va bude dau xac dinh mét s6 hoat tinh sinh hoc cua dich
cao chiét thu dugc nhu hoat tinh khang oxy hoa va hoat tinh khéang a-amylase.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ciu
2.1.1. Nguyén li¢u:

Sam bé chinh (Abelmoschus sagittifolius) mot nam tudi dung trong qua trinh nghién ctu
duoc trong tai Khu Nong Truong Viét Trung, huyén B Trach, tinh Quang Binh; cung cap boi
cong ty Co6 Phan Cong Nghé Quéc Te Sam Tién Vua. Sam tuoi duoc rua sach, cit lat c6 do
day 1-2 mm, xép déu trén khay va siy & nhiét d6 50 °C dén d6 am khong qua 10%. Thai gian
sdy trung binh dé dat d6 am nay tir 10-12 gio. K& dén, sdm da sdy dwoc nghién va sang qua
ray 0,5 mm. Cudi cing, bot qua riy dwoc dinh lugng va chira trong céc tdi zip trang bac
20 gram, hat chan khong va bao quan & nhiét d6 4-8 °C [6-8].

2.1.2. Hoa chat:

Oleanolic axit 97%, Vitamin C 99%, Acarbose 95% c6 ngudn géc tir Sigma-Aldrich,
2,2-diphenyl-1-picrylhydrazyl (DPPH) 95%, tinh bot, KI 99%, lodine 99% c6 xuat xu tir
Merck, enzyme o — amylase cua hing Novozyme — Pan Mach. Cac hoa chat khac dat yéu cau
ky thuat hda chat ding trong phan tich.

2.1.3. Thiét bi:

Thiét bi siéu &m duoc st dung 1a thanh siéu &m VC 750 (Sonics & Materials Inc.,
Newtown, M) véi tan s6 20 KHz, cuong do siéu am toi da 1a 750 W. Thiét bj phat song siéu
am dugc trang bi gom ¢6 3 b6 phén: b6 phéan chuyen phan 16n dién néng thanh dong di¢n xoay
Chleu tan s6 cao dé van hanh bo phan bién d6i; bo phan bién doi chuyen dong dién xoay chiéu
tan sb cao thanh nhiing dao dong; hé thdng truyén séng sé& truyén nhimg dao dong vao trong
Iong chat long. Thiét bi cho phép cai dat cong suat dau ra tir 20% - 100% so véi cong suat tong.

2.2. Phuong phap nghién ciru
2.2.1. Chudn bi dich chiét

Bot sam di nghién dugc can chinh xac 5,0 g, phdi tron vai ethanol 70% theo ty & nguyén
liéu:dung mdi 1a 1:30 trong cdc thuy tinh. Trong qua trinh trich ly, ddng thoi thuc hién céc
khao sét vé anh huéng cua céc théng sb siéu am dén kha ning trich ly saponin tong. Két thlic
qua trinh trich ly, toan bo dich duoc ly tam & téc d6 5500 vong/phut trong 10 phat. Phan dich
trong & trén duogc tién hanh xac dinh ham lugng saponin tong bang phuwong phap quang phd
S0 mau véi thiét bi UV-VIS Jasco (Nhat).

2.2.2. Anh hwong ciia cong sudt siéu dm dén ham heong saponin tong

 Hon hop duoc trich ly dudi sy hd trg cua siéu am. Cong suat siéu &m s& dugc thay doi
lan luot 12 0 (mau d6i chitng khdng qua xir ly siéu am ); 45; 52,5; 60; 67,5 va 75 W/g véi thoi
gian siéu am la 10 phat, thoi gian trich ly sau siéu &m 15 phdat.
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2.2.3. Anh hueng cua thoi gian siéu am dén ham heong saponin tong

Trong thi nghiém nay, thoi gian siéu &m s& dugc thay doi lan luot tr 0 (Mau doi ching),
5, 10, 15 va 20 phut. Cong suat siéu am dugc lya chon tir két qua thi nghiém trudce, thoi gian
trich ly sau siéu &m la 15 phat.

2.2.4. Anh hwong cua thoi gian trich ly sau siéu am dén ham heong saponin tong

Han hop duoc tién hanh xt ly siéu am véi thoi gian trich ly sau siéu am lan luot 12 0, 5,
10, 15, 20 va 25 phut trong bé 6n nhiét ¢ nhiét do 50 °C. Cdng suat siéu am va thoi gian siéu
am dugc lya chon tir thi nghiém truéec.

2.2.5. Toi uu héa diéu kién xir ly bang song siéu &m bang phirong phdp quy hoach thyc nghiém

Qua trinh téi uu hoa ba yéu td bang phuwong phip bé mat dap ung Response Surface
Design (RSD) vai 6 thi nghiém ¢ tdm, quy hoach theo mé hinh Central Composite Face (CCF)
da duoc tién hanh vai su hd trg cua phan mém Mode 5.0. Cac muc thi nghiém duoc thé hién qua
bang ma hoa (Bang 1) véi ham muc tiéu 1a ham lwong saponin tong trong dich trich ly ().

Bang 1. M4 hoa cac thong s6 téi wu hoa

L Céc gia tri dugc ma hoa
Céc bién doc lap
-1 0 1
Cong suit siéu am (X1), (W/g) 52,5 60 67,5
Thoi gian siéu &m (Xz), (pht) 5 10 15
Thoi gian trich ly sau siéu am (X3) (pht) 10 15 20

M6 hinh dang toan phuong bac hai theo ham luong saponin tong dugc xac dinh bang hoi
quy da bién, c6 dang:

Y = bo + b Xy ++ b Xo + bg.Xg + b11.X12 + bzz.Xz2 + b33.X32 + b X1 Xo + b13.X1.X3 +
bzs.Xz.Xs (1)

V6i bo; bi; bz; bs; bis; bao; bas; bio; bis; bas 1a hing s6, hé s6 Xu; Xo; Xa; Xi2 Xo% X34
X1.X2; X1.X3; X2.X3 tuong l:l’l’lg.

2.2.6. Chudn bj cao chiét tir Sam bé chinh

Phan dich trong sau khi tién hanh trich ly véi hd trg ciia siéu am & diéu kién t6i vu duogc
co dic trén thiét bi c6 quay chan khéng & nhiét do 50 °C, ap suat 150 mmHg dé loai bo dung
moi va thu duoc cao ethanol cia S&m bé chinh dén khi gid tri hé sé ¢6 dic bang 100, ldc nay
cao ethanol Sam b chinh thu duoc c6 ham lugng chét kho dat yéu cau chét luong cao long
theo TCVN 11936:2015 [9]. Cao chiét thu duoc sé tién hanh xac dinh hoat tinh sinh hoc nhu
kha nang khang oxy hoa va kha nang khang a-amylase.

2.3. Phwong phap phan tich va xir Iy s6 liéu
2.3.1. Xdc dinh ham lwong saponin tong bang phirong phdp do quang UV — VIS

Ham lugng saponin tong dugc xac dinh theo phuong phap ctia Hadidi va cong su (2020)
v6i mot sé thay doi [10]. Dich chiét Sam bé chinh duoc pha lodng vé nong d6 phi hop va lay
0,5 mL cho vao binh dinh muc, thém lan luot 0,2mL vannilin — axit acetic (5%), 1,2 mL
HCIO,, u & 70 °C trong bé diéu nhiét 30 phat va duoc 1am lanh nhanh trong 2 phit ngay sau
do, tiép theo ethyl acetate duoc bd sung sao cho tong thé tich 14 5mL. Cudi cung, hdn hop
duogc xac dinh d6 hap thu & bude séng 550 nm. Ham lwong saponin téng duoc xac dinh bang
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s6 gram acid Oleanolic ¢6 trong 100 gram chat kho nguyén liéu.
2.3.2. Xac dinh ham luvong chdt kho

Ham lugng chat kho ciia dich trich dugc xac dinh dya trén nguyén tic say kho den khoi
lugng khong doi [11].

2.3.3. Xac dinh kha nang khang oxy hoa

Phuong phép dugc thuc hién theo mo ta cua Brand-Williams va cong su (1995) véi mot
s6 cai tién [12]. H3n hop phan tng gom 1mL cao Chlet & cac ndng do khac nhau két hop voi
5 mL dich DPPH d4 hiéu chinh sau d6 lic déu va gitr 6n dinh trong bong téi, tranh anh sang &
nhiét &6 phong trong 30 phut. Sau d6, hdn hop dugc do do hap thu & budc song A = 517 nm.
Mau ddi ching Vitamin C & cac nong do khéc nhau (4-20 pug/mL) dwoc thuc hién tuong tu
nhu cao chiét.

Kha nang khang oxy hoa dugc xac dinh dva vao tri sf} ICso, 12 gid tri ndng d6 ciia dung dich
ma tai d6 phan tram tc ché dat 50%, véi phan tram ¢ ché duge xac dinh theo cng thuc (2).

ODtréng_OD x

Phin tram &c ché (%) = == x 100 (2)

ODtra'ng
Trong d6, ODying, OD mau lan luot 1a do hap thu ciia mau trang (thay mau cao chiét bang
dung méi) va do hap thu caa mau cao chiét/mau doi ching.

2.3.4. Xac dinh hogt tinh khang a-amylase.

Hoat tinh khang enzyme a-amylase dugc thuc hién theo phuong phap ctia Akkarachiyasit
va cong su (2010) co6 diéu chinh dé phi hop diéu kién phong thi nghiém [13]. H3n hop phan
trng gdm 0,5 mL enzyme a-amylase 0,5 U/mL, 1,0 mL dung dich dém phosphate pH 6,9 va
1,0 mL cao chiét ¢ cac néng do khac nhau duoc i o nhiét do 37 °C trong thoi gian 10 phuit.
Ké& dén, 2,5 mL dung dich hd tinh bt 1,0 mg/mL dwoc cho thém vao hdn hop trén va tiép tuc
i & nhiét d6 37 °C trong 10 phat. Sau d6, hdn hop dwoc bd sung lan luot 1 mL HCI 1N va
3 mL thudce thir lodine 0,1N. Cudi cting, phirc mau duoc do d6 hap thu tai bude séng A = 660 nm
dé xac dinh luong tinh bot con lai sau phan ang. Voi mau dbi ching Acarbose, qua trinh dwoc
thuc hién twong tu nhu déi véi mau cao chiét SAm bé chinh. Acarbose & néng do khac nhau
(4-20 pg/mL) dugc sir dung nhu chat chuan. Kha ning khang a-amylase duoc xac dinh dya
Va0 tri s6 1Cso vai cdng thirc tinh tuong ty nhu xac dinh kha ning khang oxy hoa.

2.3.5. Phirong phdp xir 1y s6 liéu

Trong nghién cttu nay, mdi thi nghiém duoc tién hanh Iap lai 3 1an, két qua dugc trinh
bay & dang gia tri trung binh + d6 léch chuan. Phén tich phuong sai mét nhan t6 va kiém dinh
LSD dé danh gia sy khac biét gitra cac nghiém thirc voi mirc y nghia 5% dugc tién hanh bing
phan mém Microsoft Office Excel 2019 va phan mém phan tich sé liéu Statgraphics Centurion
XV. Qué trinh t6i uu hoa bang phuong phap bé mit dap tmg duoc thuc hién bang phan mém
Mode 5.0 (Sartorius Stedim Biotech Company).

3. KET QUA VA THAO LUAN
3.1. Anh huéng ciia cong suit siéu Am dén qua trinh trich ly saponin tong tir SAm b6 chinh
Hinh 1 cho thiy cong sudt siéu 4m da co tac dong hd tro tich cuc dén qua trinh trich ly

saponin tong tir Som bd chinh. Cu thé, mau khong xu ly siéu am cO ham luong saponm tong
chi dat 1,299 + 0,012 g/100 g; trong khi d6, mau xir Iy siéu 4m cong suit 60 W/g cd ham luong
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saponin tdng cao nhit ting gp 1,93 1an so v6i mau khong siéu am va gip 1,14 14n so v6i mau
xtr Iy & cong suit 45 W/g. Diéu nay duoc giai thich 13 do tic dong cta séng siéu 4m s& lam
tang toc d6 dich chuyén ciia cac phén tir saponin, lam ting kha ning tiép xtc giita cac phan tir
saponin voi dung méi. Vi thé, didu nay 1am ting cuong su truyén khoi, dbi luu va thuc day
xay ra sy khuéch tan, gop phan ting hi¢u suat qua trinh trich ly [14]. Dong thoi, dudi tic dung
clia song si€u dm cac bot khi bi kéo nén lam cac bot khi nd v&, nén ciu trac té bao bi pha v
mot phan, gitip cac chat trong té bao dé dang thoat ra ngoai, trong d6 c6 saponin [15]. Tuy
nhién, khi cong sudt siéu 4m ting cao c6 thé lam ting nhiét do trong 1ong dung mo6i lam thace
day cac blen d6i hoa hoc clia saponin, tir ¢6 lam giam ham luong [16]. Vi thé, khi cong suét
siéu am tiép tuc tang dén 75 W/g thi ham lugng saponin tong c6 xu hudng giam con 2,017 +
0,067 g/100 g. Két qua nghién ctru ciia Zhao va cong su (2007) trén dbi tuong sai hd
(Bupleurum chinense DC) ciing cho két qua twong ty. Khi ting cong sudt siéu am tur 0-26 W/g
thi cho ham luong saikosaponin tong ting va dat gia tri cao nht tai cong suat 21 W/g, ting
33% so véi mau khong xtr 1y siéu &m. Tuy nhién khi tiép tuc ting cong suét tir 26-32 W/g thi
hiéu sudt trich ly khong ting va c6 xu huéng giam [17]. Két qua nghién clru cling twong ty
nghién ctru cia Hadidi va cong sy (2020) khi nghién ctru trich ly saponin tong tur co linh lang
(Medlcago sativa) véi su hd tro song siéu am, két qua cho thay khi tang cong suat siéu am tur
50 W dén 100 W ham luong saponin tong tang, tuy nhién khi tiép tuc tang cong suét 1én 150 W
thi ham lugng giam [10] Duya vao két qua vé& ham luong saponin tong, cong sut siéu am
60 W/g duoc sir dung dé tién hanh cac thi nghiém ké tiép.
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3.2. Anh huéng ciia thoi gian siéu 4m dén qua trinh trich ly saponin tong tir Sim b6 chinh

Thoi gian siéu 4m cang dai thi ham luong saponin tong ciing ting theo (Hinh 2). Vi thoi
gian xtr 1y 10 phit, ham lugng saponin tong dat 2,509 + 0,058 g/100 g, cao gap 1,92 lan so véi
mau ddi chimg khong siéu m. Tai cac mbc thoi gian 15 phut, 20 phat ham lugng saponin tong
thay d6i khong co su khac biét so voi thoi diém xtr Iy 10 phat. Trén 1y thuyét, thoi gian siéu
am cang dai, cac bién doi ciia nguyén liéu cang sau sac. Kéo dai thoi gian xur 1y siéu am dong
nghia vdi viéc gia tang thoi gian tac dong cia song si€u am Ién nguyén liéu dem trich ly. Viéc
kéo dai thoi gian 1am gia ting cac tac dong nén din 1én cac té bao chat chiét va lam cho su
bién doi ctia nguyén liéu dién ra manh mé hon. Cac té bao c6 thé bi pha v& véi ty 1é cao hon
khi ma thoi gian xir 1y siéu 4m kéo dai, do d6 hiéu sudt trich ly s& ting [18]. Tuy nhién, néu
thoi gian xu 1y qua dai co thé 1am bién ddi thanh phan cac chét chiét, do d6 lam giam ham
lugng saponin tong thu duge [16]. Két qua nghién ciru ctia Xiang va cong su (2010) khi nghién
ctru trich ly saponin tir tra ciing cho két qua twong tu. Thoi gian siéu am thay ddi tir 5 phut dén
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30 phtt thi ham lugng saponin tang, tuy nhién ham lugng saponin giam khi thoi gian siéu am
tiép tuc ting dén cac mirc nghiém thirc 35, 40 va 45 phut [18]. Két qua nay tuong tw nghién
ctru cia Sun va cong sy (2021) khi nghién ciru chiét saponin tir 14 cdy téo tau (Zizyphus jujuba
Mil var. spinosa) véi su hd tro ctia siéu am. Két qua nghién ciru cho thay ham luong saponin
tang khi ting thoi gian chiét va dat gia tri cao nhat tai 50 phut, tuy nhién tiép tuc ting 1én 60
va 70 phut thi ham luong saponin c¢6 xu huéng giam [19]. Dua vao két qua vé ham luong
saponin tong, thoi gian siéu am 10 phut dugc sir dung dé tién hanh cac thi nghiém ké tiép.

3.3. Anh huéng cua thei gian trich ly sau xir 1y siéu 4m dén qua trinh trich ly saponin
tong tir SAm bo chinh.

Hinh 3 cho thiy thoi gian trich ly sau siéu am c6 tic dong dén qua trinh trich ly saponin
tong tir SAm bd chinh. Thoi gian trich ly sau siéu am ting tir 5 dén 15 phut thi ham luong
saponin tong tang lan luot 1a 1,15 va 1,40 1an so véi mau d6i chimg 2,075 + 0,054 g/100 g va
2,520 £ 0,074 g/100 g; song, khi tang thoi gian trich ly tang 1én 20 phit, 25 phat thi ham lugng
saponin tong thu duoc co xu hudng dat can bang va khong cé sy khac biét v6i mirc ¥ nghia
5% (2,489+ 0,026 g/100 g va 2,532 + 0,051 g/100 g). Diéu nay c6 thé 12 do ham lwong saponin
tong ting dan theo thoi gian dén trang thai can bang thi khong ting thém. Quy luat nay ciing
tim dugc trong nghién ctru cua Wei va cong su (2015) khi xac dinh diéu kién t6i uu dé chiét
saponin triterpenoid tir 14 Jatropha curcas véi sy hd trg cua song siéu am. Két qua cho thiy
khi thoi gian trich ly ting tir 10 phit dén 40 phut thi ham luong saponin triterpenoid ting nhiéu
tu 12,5 (mg/g chat kho) dén 18,93 (mg/g chat kho). Tuy nhién, khong c6 su thay d6i dang ké
khi tiép tuc tang thoi gian trich ly tir 40 dén 60 phut. Tac gia cling giai thich rang thoi gian
trich ly dai co the dan toi sy phan huy cac hop chat triterpenoid [20]. Dua vao ket qua vé& ham
lwong saponin téng, thoi gian trich ly sau siéu 4m 15 phut dugc st dung dé tién hanh cac thi
nghiém ké tiép.
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Hinh 3. Anh huéng thoi gian trich ly sau siéu 4m dén ham luong saponin tong

3.4. T6i wu héa cac thong sb trong trich ly saponin téng tir SAm bé chinh

Tir két qua quy hoach thyc nghiém trong Bang 2, sO liéu duge xur 1y va trinh bay trong
Bang 3. Vi hai hé so ding trude X2?va X3 khong c6 ¥ nghia ve mat thong ké (P -value > 0,05)
nén chung bi loai ra khoi phuwong trinh hoi quy; cac hé so con lai thay vao phuong trinh (1) va
thu dugc phuong trinh (3).

Y1 = 2,579 - 0,083.X; + 0,083.X2 + 0,134.X5 — 0,205.X,%- 0,073.Xs2 - 0,059.X12 + 0,048.X15  (3)
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Bdang 2. Bang ma tran quy hoach thyc nghiém va két qua

, Bién ma hoa Bién thuc )
30 Cong suat siéu| Thoi gian siéu ] Thoi gian richly | oo 110N saponin
TNCEXe | X | Xe |75 wrg) | oam (phat) | sausieuam hay | O @1009)

1| 1 | 1] 1 52,5 5 10 2,048 + 0,027

2 |1 [ 1] 1 67,5 5 10 1,967 + 0,065

3 | 1 | 1| 1 52,5 15 10 2,425 + 0,050

4 | 1 | 1] 1 67,5 15 10 1,954 + 0,049

5 | 1 | 1| 1 52,5 5 20 2,311+ 0,061

6 | 1 | 1| 1 67,5 5 20 2,263 = 0,058

7 | 1 [ 1] 1 52,5 15 20 2,500 + 0,074

8 | 1 | 1| 1 67,5 15 20 1,985 + 0,046

o | 1 | o o 52,5 10 15 2,427 + 0,048

0| 1 oo 67,5 10 15 2,342 = 0,045
1w o | 1o 60 5 15 2,375 + 0,029
2] o |1 ]o 60 15 15 2,577 + 0,035
B3] 0 | 0| 1 60 10 10 2,360 + 0,048
4| o | o] 1 60 10 20 2,638 = 0,055
5] 0 | oo 60 10 15 2,607 + 0,053
6| 0o |0 o 60 10 15 2,528 = 0,053
7] 0o | oo 60 10 15 2,632 + 0,053
8] o | o] o 60 10 15 2,568 = 0,053
19 0o [ oo 60 10 15 2,511+ 0,053
20| 0o | 0] o 60 10 15 2,636 = 0,053
Bdng 3. Két qua hdi quy da bién ham luong saponin tong

Hé sb hoi quy Coeff. SC Std. Err. P - value Conf. int()

bo 2,579 0,018 7,529e-018 0,041

by 10,083 0,017 0,0006 0,037

b, 0,083 0,017 0,0006 0,037

ba 0,134 0,017 1,150e-005 0,037

bt 0,205 0,032 7,709¢-005 0,071

b 10,069 0,032 0,057 0,071

bss 0,073 0,032 0,045 0,071

bz 10,059 0,019 0,010 0,042

bis 0,048 0,019 0,029 0,042

bas 0,006 0,019 0,736 0,042

Theo Gabrielsson va cong su (2002), mé hinh thi nghiém déang tin cdy Ia khi gia tri bién
thién 40 Q? >0,5 va hé sb bién thién thuc R? nam trong khoang 0,80 - 0,97 [21]. Két qua thyc
nghiém co gia tri Q2 = 0,641 va R? = 0,967 cho thiy mé hinh hoi quy 1a phu hop va dang tin
cdy. Phuong trinh hdi quy dugc biéu dién trén truc toa dd khong gian ba chidu va hai chidu

nhu Hinh 4.
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T T T T g T — T y T T T T
52 54 5 sa 80 62 64 7 8 9 19 11 12 13 14 15 1B S0 52 54 56 58 B0 B2 B4
Cong suat sleu am Thoi gion sieu om Ceng sual sfeu am

(d) (e) ()

Hinh 4. D6 thi dép tmg bé mat dap tng (a,b,c) va duong dong muc (d,e,f) thé hién anh huong cua
cac yéu t6 1én ham luong saponin tong thu dugc anh huong cua cong suat siéu &m va thoi gian
siéu am (a va d); anh huong cua thoi gian siéu am va thai gian trich ly sau siéu am (b, e);
anh huong cua thoi gian trich ly sau siéu &m va cong suét siéu am (c va f).

Hinh 4 thé hién su twong tac cua tirng cap yéu td va dwa vao phuong trinh (3) ¢6 thé xac
dinh dugc diéu kién t6i uu cua tirng yéu té anh huong lam cho ham dap ung dat gia tri cuc dai.
Cu thé, ham lugng saponin tong dat gia tri cuc dai 2,643 g/100 g khi duoc trich ly & diéu kién
cong suét siéu &m 57,2 W/g, thoi gian siéu &m 11,4 phit va thoi gian trich ly sau siéu am 17,3
phut. Nguyén nhén la do khi tang cong suét siéu &m sé tao ra ap luc I6n gitp tham thau dung
mai tét hon va tac dong dén té bao vat liéu, ting kha nang truyén khdi téi bé mat phan céch,
pha v thanh té bao trén bé mat va bén trong cua vat liéu, gidp thoét chét tan duoc dé dang.
Dong thoi thoi gian siéu am va thoi gian trich ly sau siéu am ting thi qua trinh trich ly cang
triét dé. Tuy nhién, khi xu ly siéu &m véi cong suat qué I6n va thoi gian qua dai thi dung moi
hao hut va ndng d6 chét tan dé dat dén trang thai cn bang nén ham luong saponin tong khéng
tang thém ma co xu hudng giam xubng.

Dé kiém chtng, thi nghiém tai diéu kién toi wu héa duoc tién hanh (1ap lai 5 1an). Két
qua kiém tra thuc nghiém thu duoc ham lwong saponin téng la 2,577 + 0,056 g/100 g chénh
léch 2,497% (< 5%) so v&i ham lwong saponin tong du doan tir phuong trinh hdi quy. Hon
nira, so voi phuong phap thuce nghiém co dién tai diéu kién xir ly siéu am lan luot 12 cong suat
siéu am 60 W/g, thoi gian siéu am 10 phdt, thoi gian trich ly sau siéu &m 15 phut thi ham lugng
saponin tong thu duoc cao hon x4p xi 2,21%. Nhu vy, qua trinh quy hoach thuc nghiém da
tim ra diéu kién ti wu giup 1am ting hidu qua cta viéc trich ly saponin tong tir Sam bé chinh.

Ngoai ra, viéc xir ly siéu &m tai diéu kién t6i vu giup tang hiéu qua trich ly, tiét kiém thoi
gian so voi phuong phap trich ly truyén thong khéng ho tro siéu &m (chi trich ly bang dung méi
ethanol 70%) voi dieu kién trich ly toi wu 1an luot 12 ty 1€ nguyén ligu : dung méi 1:31,8 g/mL,
nhiét do trich ly 51,7 °C, thoi gian trich ly 78,7 phat. Tai diéu kién nay, ham luong saponin
tong thu duoc dat 2,058 + 0,027 g/100 g, thap hon 20,14% so voi mau xir ly siéu am & diéu
kién téi wu. Sy chénh léch 16n nay 1a do qué trinh xam thyc khi cia siéu am da dién ra lam cho
céc thanh té bao bj bién dang, gilp qué trinh truyén khéi san pham noi bao ra bén ngoai dwgc
dé > dang hon, tao diéu kién thuan loi cho viéc giai phong saponin tong bén trong té bao. Néu
mau sau khi trich ly bang dung méi van giir cau tric té bao ciia Sam bd chinh (Hinh 5a) thi két
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qua chup SEM méu sau khi xi Iy siéu am (Hinh 5b) lai thé hién céc té bao cua mo thyc vat bi
pha v& va bi bién dang.

(b)
Hinh 5. Hinh SEM cua bot Sam bé chinh sau khi trich ly bang dung mai (a)
va sau khi trich ly c6 ho tro siéu am (b)

Két qua nay tuong tu nghién ctru cia lvanova va cong su (2010) khi tién hanh danh gia
hiéu qua cua qué trinh trich ly saponin va rutin bang séng siéu &m trong cay tat 1& (Tribulus
terrestris L). Két qua nghién ctu cho thiy riang qua trinh trich ly saponin bang séng siéu am
gilip giam thoi gian trich ly, tiét kiém dung méi va hiéu qua hon so v&i phuong phép trich ly
nhiét nguoc dong truyén thong (heat reflux). Mau trich ly vai diéu kién siéu &m trong 2 gio,
dung méi acetone, nhiét &6 phong, thu duwgc ham lugng saponin va rutin dat 1,51% cao hon
1,64 lan so véi trich ly bang phuong phap truyén thong [22]. Mot nghién ctu khac cia Kadir va
cong su (2010) tién hanh trich ly triterpenoid saponin tir 14 cdy Ceriops Decandra sp bang
phuong phép siéu 4m va so sanh v6i phuong phéap chiét soxlet thi nhan thay rang trich ly c6 hd
tro siéu am chi can 15 phit dé dat dugc ham lugng triterpenoid saponin cao nhat 0,9972%, trong
khi d6 phuong phap khéac can vai gio tham chi hon 3 gio dé dat duoc hiéu suat cao nhat [23].
Bén canh d6, nghién ctru caa Wu va cong sy (2001) khi tién hanh trich ly saponin tir nhan sam
cho thdy trong tat ca cac truong hop thi ham lwong saponin & 2 gio dau khi trich ly bang
phuong phap sir dung séng siéu &m (ca truc tiép va gian tiép) déu cao hon 50-100% so Vi
phuong phap soxhlet va béng v6i ham lugng saponin thu dugc sau 8 gio khi trich ly bang
phuong phép soxhlet. Diéu nay c6 nghia 1a téc do trich ly saponin bang song siéu @m nhanh
gap 3 1an so véi khi dung soxhlet [24]. Vi vy, tir két qud so sanh trén cho thay rang phuong
phap trich ly c6 hd trg séng siéu am c6 nhimng wu diém vuot troi hon so véi trich ly theo
phuong phép truyén théng nhu 1a tiét kiém thoi gian, tiét kiém dung méi va dat hiéu suat
trich ly cao hon.

3.5. Panh gia hoat tinh sinh hoc cao chiét tir SAm b chinh

Dich chiét Sam bé chinh sau khi dugc trich ly ¢ diéu kién téi vu hoa véi su hd trg song
siéu am dugc ¢ quay chan khdng ¢ nhiét do 50 °C, ap suat 150 mmHg, toc d6 quay 40
vong/phut dé dudi dung méi va ting ham luwong chat kho dat trén 60% theo TCVN
11936:2017/BYT quy dinh d6i vé6i cac san pham cao chiét tir nhan sam [9]. Cao chiét Sam bé
chinh c6 ham luong chat kho tong dat 70,1% va ham luong saponin tong 1a 52,31 mg/g cao
chiét. Sau d6, ché pham cao chiét ethanol duoc xac dinh hoat tinh khang oxy héa va khang
khang a-amylase.
3.5.1. Kha nang khdng oxy héa

Trong khoang nong d6 khao sat twong ng nong do Vitamin C (4-20 pg/mL) va nong do
mau cao chiét Sam bé chinh (100-500 pg/mL), kha nang khang oxy hoa ty I¢ thuén véi nong
d6 dung dich. Phuong trinh hoi quy bac nhat Vitamin C va cao chiét Sam bé chinh lan luot 14
y = 3,8166x + 2,8755 (R?=0,9900) va y = 0,0724x + 25,368 (R?= 0,9835) c6 d9 tin cay cao.
Két qua cho thiy kha ning khang oxy hda cua cao chiét Sam b chinh I1a khé cao, gié tri 1Cso
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dat 340,221 pg/mL, tuy nhién hiéu qua nay thip hon xap xi 26 14n so véi kha ning chdng oxy
hoéa ciia Vitamin C (ICso ctia Vitamin C 1a 12,347 pg/mL). Piéu nay la do trong cao chiét
khong chi gom cac thanh phan ¢ kha niang khang oxy hoa ma con co cac hop chat khac nhu
carbohydrate.

$ 90,0 ~ 700
< S
T 80.0 y=38166x+2.8755 = 600 Y=00724x+25.368 ® 60.009
& 700 R2=0.99 0 76670 = R2=09835 ©55037
0 =9
le) . ..- ...'
<. 50.0 51893 € 400 ‘,."'40.765
o 40.0 =
% 200 9733.956 \(é) 30.0 ® 30.965
S 200 15,858 55 200
3 100 ' ‘100
g 00 =
& 0 4 8 12 16 20 24 = 0.0 0 200 400 600
Néng d6 vitamin C (ug/mL) Nbng d6 cao chiét (ug/mL)

Hinh 6. Hiéu suit bt gbc tw do DPPH cia  Hinh 7. Hiéu suat bét goc tw do DPPH cua cao chiét
Vitamin C

3.5.2. Kha nang khang a-amylase

Cing tuong ty nhu kha ndng khang oxy héa, trong khoang ndng d6 khao séat cua Acarbose
(4-20 pg/mL) va cao chlet Sam b chinh (100-500 pg/mL), phan tram enzyme a-amylase bij uc
ché tang tuyen tinh véi nong d6. Phuong trinh hdi quy bac nhat tuong tng véi Acarbose va Sam
bd chinh lan luot 12y = 2,3459x + 3,9406 (R2 = 0,9908) va y = 0,0885x + 21,194 (R? = 0,9949)
¢6 do tin cay cao. Gid tri ICso cia miu Acarbose (ICso = 19,63 pg/mL) cao gap xap xi 16 lan
s0 v&i mau cao chiét Sam b chinh (ICsp = 325,49 ug/mL). Enzyme o- amylase la mot enzyme
thuc hién bude dau tién trong qua trinh thuy phan tinh bét, viéc lam uc ché enzyme nay s& dan
tGi mot loat cac enzyme bién dudng carbohydrate hoat dong sau do ciing dinh tré. Didu nay sé
han ché su tao thanh glucose sau bita in, gitip ngudi bénh déi thao dudng 6n dinh duong huyét.
Vi véy, cao chiét ethanol tir Sm bé chinh c6 tiém ning hd trg diéu tri bénh dai thao duong
thong qua viéc tc ché kha ning hoat dong cia enzyme a-amylase.

60.0 70.0
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£ g0 | y=23450x+39406  ® 52658 & gpo Y =00885x+2L104 .
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oS @ 22461 g 300
2g 200 S
E © ®°'14.432 5 .
5 100 g
g g 100
g 0.0 & 0.0
g 0 4 8 12 16 20 24 & 0 200 400 600
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Nong do Acarbose (ug/mL) Nong d6 cao chiét (ug/mL)

Hinh 8. Kha ning tic ché a-amylase cua Acarbose  Hinh 9. Kha ning tic ché a-amylase cua cao chiét
2. KET LUAN

Phuong phap trich ly c6 hd trg cua siéu am duoc sir dung dé nang cao hiéu qua trich ly
saponin tong tir Sam bé chinh. Khi su dung hd tro siéu am, ham luong saponin tong c6 thé
dat cuc dai va ting 20,14% so véi mau trich ly khong ho tro siéu am do tac dung lam pha
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v& va bién dang té bao nguyén liéu cua siéu am. Diéu kién téi wu khi trich ly c6 hd tro siéu
am la cong suat 57,2 W/g, thoi gian siéu &m 11,4 phat va thoi gian trich ly sau siéu am
17,3 pht; tai diéu kién nay, ham lugng saponin tong dat 2,577 + 0,056 g/100 g. Cao chiét
Sam bd chinh c6 kha ning khang oxy hoa va kha ning wc ché a-amylase kha cao. Vi vay,
Sam bé chinh 13 mot nguon nguyén lidu ddy tiém ning c6 thé dugc (ng dung trong thyc
pham chirc nang va duoc pham.

10.

11.

12.

13.

14.

15.
16.

17.

TAI LIEU THAM KHAO

D3 Tt Loi - Nhitng cdy thudc va vi thudc Viet Nam, NXB Y hoc, Ha Noi (2004) tr. 813-815.
Dao Thij Vui - Nghién ciru thanh phan héa hoc va tac dung duoc 1y theo hudng dicu
tri loét da day cua re cu cay sam bao (Abelmoschus sagittifolius (Kurz) Merr. Ho Bong
(Malvaceae),” Luan an Tién si Dugc hoc, Vién duogc ligu, Ha Noi (2008).

Nguyén Thi Thu Huong - Mot s6 tic dung duoc Iy cua sam B6 Chinh va thap tir
Harmand thu hai ¢ Loc Ninh, Binh Phudc, Ky yéu cong trinh nghién ciu khoa hoc va
cong ngh¢ (2006) tr. 90-91.

Francis G., Kerem Z., Makkar H. P., & Becker K. - The biological action of saponins
in animal systems: a review, British journal of Nutrition 88 (6) (2002) 587- 605.
Vilkhu K., Mawson R., Simons L. & Bates D. - Applications and opportunities for
ultrasound assisted extraction in the food industry - A review, Innovative Food
Science & Emerging Technologies 9 (2) (2008) 161-169.

Pham Thanh Ky - Duoc liéu hoc tap 1, NXB Truong dai hoc Thanh D6, Ha Noi (2011) 34-37.
Zhang S., Chen R.,, Wu H., & Wang C. - Ginsenoside extraction from Panax
quinguefolium L.(American ginseng) root by using ultrahigh pressure, Journal of
Pharmaceutical and Biomedical Analysis 41 (1) (2006) 57-63.

Cho C. W.,Kim S. W., Rho J. H., Rhee K. H. & Kim K. T. - Extraction characteristics
of saponin and acidic polysaccharide based on the red ginseng particle size, Journal of
Ginseng Research 32 (6) (2008) 179-186.

TCVN 11936:2015 - San pham nhan sam, Bo Khoa hoc va Cong nghé (2017).
Hadidi M., Ibarz A. & Pagan J. - Optimisation and kinetic study of the ultrasonic-assisted
extraction of total saponins from alfalfa (Medicago sativa) and its bioaccessibility using
the response surface methodology, Food Chemistry 309 (2020) 125786.

TCVN 7729:2007 - Xac dinh d6 am sita bot, Bo Y té (2007).

Brand-Williams W., Cuvelier M. E, & Berset C. - Use of a free radical method to
evaluate antioxidant activity, LWT-Food science and Technology 28 (1) (1995) 25-30.
Akkarachiyasit S., Charoenlertkul P., Yibchok-Anun S. & Adisakwattana S. -
Inhibitory activities of cyanidin and its glycosides and synergistic effect with acarbose
against intestinal a-glucosidase and pancreatic a-amylase, International journal of
molecular sciences 11 (9) (2010) 3387-3396.

Kuldiloke J. - Effect of ultrasound, temperature and pressure treatments on enzyme
activity and quality indicators of fruit and vegetable juices (2002) 5-8.

Suslick K. S. - Sonochemistry, science 247 (4949) (1990) 1439-1445.

Ji J. B, Lu X. H., Cai M. Q. & Xu X. C. - Improvement of leaching process of
Geniposide with ultrasound, Ultrasonics Sonochemistry 13 (5) (2006) 455-462.

Zhao S., Kwok K. C. & Liang H. - Investigation on ultrasound assisted extraction of
saikosaponins from Radix bupleuri, Separation and Purification Technology 55 (3)
(2007) 307-312.

222



Nghién ctu qua trinh trich ly saponin téng véi sw hé tro cda séng siéu am va danh gia. ..

18. Xiang L., Jian-zhong M., Jing X. & Yun-dong S. - A study on the extraction and
purification technology of tea sapogenin, African Journal of Biotechnology 9 (18)
(2010) 2691-2696.

19. Sun Y., Zhang Y., Qi W., Xie J. & Cui X. - Saponins extracted by ultrasound from
Zizyphus jujuba Mil var. spinosa leaves exert resistance to oxidative damage in
Caenorhabditis elegans, Journal of Food Measurement and Characterization 15 (1)
(2021) 541-554.

20. Wei L., Zhang W., Lin L., Yan F., Xu Y. & Chen F. - Extraction optimization of total
triterpenoids from Jatropha curcas leaves using response surface methodology and
evaluations of their antimicrobial and antioxidant capacities, Electronic Journal of
Biotechnology 18 (2) (2015) 88-95.

21. Gabrielsson J., Lindberg N. O. & Lundstedt T. - Multivariate methods in
pharmaceutical applications, Journal of Chemometrics: A Journal of the
Chemometrics Society 16 (3) (2002) 141-160.

22. lvanova A., Lazarova |., Mechkarova P. & Tchorbanov B. - HPLC method for
screening of steroidal saponins and rutin as biologically active compounds in Tribulus
terrestris L, Biotechnology & Biotechnological Equipment 24 (1) (2010) 129-133.

23. Kadir M. T. F. A. - Extraction of mangrove component for isolation of triterpenoid
saponins via ultrasonic extraction method, UMP (2010).

24. Wu J,, Lin L. & Chau F. T. - Ultrasound-assisted extraction of ginseng saponins from
ginseng roots and cultured ginseng cells, Ultrasonics sonochemistry 8 (4) (2001) 347-352.

ABSTRACT

ULTRASOUND - ASSISTED TOTAL SAPONINS EXTRACTION AND ASSESSMENT
OF BIOLOGICAL ACTIVITY OF EXTRACTS FROM Abelmoschus sagittifolius

Pham Thi My Tien, Dinh Thi Hong Thuy, Nguyen Dang Truong,
Tran Ngoc Danh, Tran Quoc Trung, Ho Hiep Thanh,

Nguyen Thi Thao Minh, Tran Chi Hai*

Ho Chi Minh City University of Food Industry

*Email: haitc@hufi.edu.vn

In this study, the ultrasound-assisted extraction of total saponins from Abelmoschus
sagittifolius was presented. The response surface methodology was used to optimize the
extraction conditions including sonication time, ultrasound power, and extraction time after
sonication. The extracts were then condensed by a vacuum evaporator system and their
biological activities were determined. The results showed that the optimal conditions included
sonication time of 11.4 min, ultrasound power of 57.2 W/g and extraction time after ultrasound
treatment of 17.3 min. Under this optimum condition, the amount of total saponins obtained
was 2.577 £ 0.056 g/100g, which was 1.25 times higher than that from the samples without
ultrasonic treatment. Additionally, the SEM images proved that the ultrasonic treatment
changed the cell structure of raw material and supported the total saponins extraction process.
Moreover, the concentrated extract exhibited strong antioxidant capacity and a-amylase
inhibitory activity with 1Cso values of 340.221 (pg/mL) for the DPPH radical scavenging
activity and 325.49 (ng/mL) for a-amylase inhibitory capacity.

Keywords: Antioxidant activity, a-amylase inhibition capacity, Abelmoschus sagittifolius
Gingseng, ultrasound, total saponin extraction.
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