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TOM TAT

Tir 1au, cac ngudn thao moc tu nhién da duoc biét dén 1a kho tang chira dung cac hop chat s¢ hitu
hoat tinh sinh hoc da dang. Trong d6, saponins ndi 1én nhu mot phéan 16p dién hinh, thu hat sy chd ¥ dic
biét cua gi6i y hoc hién dai nho nhiing tac dong tich cuc dén hé thong sinh 1y co thé. S¢ hitu nhimg gid tri
duoc 1y thiét thuc da dugc ching minh, Diép ha chau (Phyllanthus amarus) tir lau da la dbi tuong thao
mdc duoc tin dung trong y hoc ¢d truyén véi tiém nang tri liéu cuc ky to 16n. Nham khai thac ti da nhiing
loi thé sinh hoc nay, nghién ctru hién tai tap trung dénh gia vai tro ctia cac tac nhan xtr Iy so bo bao gdm
vi séng, enzyme, su két hop vi song-enzyme dén hiéu qua trich ly saponins tir P. amarus. St dung phuong
phép chiét vi song ham lugng saponins thu dugc 14 29,08 + 0,79 mg/g CK véi diéu kién cong suat 360 W
trong thoi gian 90 s. Ham luong saponins thu dwoc biang phuong phap chiét véi enzyme 1a 23,42 + 1,09
mg/g CK véi diéu kién: ndng d6 enzyme 0,8% (v/w) két hop cung gia tri pH 5,5 va véi téng thoi gian o
nhiét 1a 90 phut. Va dbi v6i phuong phép chiét vi song két hop enzyme, ham lwong saponins thu duoc 1a
34,75 + 1,05 mg/g CK véi diéu kién cong sudt 270 W trong thoi gian 60 s.

Tuwr khoa: Phyllanthus amarus, saponins, vi song, Viscozyme L.
1. MO DAU

Trong bdi canh hién nay, xu huéng khai thac cac hop chat chiét xut tir tu nhién nham phuc vu
muc ti€u cham soc va bao vé stric khoe dang ngay cang nhan dugc sy quan tam sau sdc. Nhidu béo cdo
khoa hoc da xac nhan rang cac thanh phan sinh hoc c¢6 ngudn gbc thuc vat s¢ hitu phd tac dung dugce Iy
cuc ky phong ph, nbi bat v6i cac dic tinh nhu tre ché qua trinh oxy hoa, khang viém, tiéu diét vi sinh
vét gy hai va hd tro ngin nglra nhleu bénh 1y man tinh. Chinh vi thé, gioi thuc vét duge nhin nhan la
nguon tai lidu sinh hoc v cling tiém nang cho cong tac nghién clru va phat trién cac hoat cht méi trong
cac linh vuc y dugc cling nhu cong nghé thuc pham hién dai. Trong d6, chi Phyllanthus 13 mot vi du
dién hinh véi sy phéan bd dia 1y rong khép tai cac vung khi hau nhiét déi va can nhiét déi trén toan ciu,
déng thoi dugce ghi nhan c6 mure d da dang sinh hoc cao. Theo cac tai li€u phan loai thuc vat, chi nay
hién c6 hon 700 loai da dugc ghi nhan, trong d6 tai Viét Nam c6 khoang 44 loai [1]. Trong chi nay,
Phyllanthus amarus (P. amarus) 14 loai dugc tap trung nghién ctru nhat nhd sy phd bién trong tu nhién
va gid tri dugce 1y tiém ning. Cac nghién ctru hoa thyuc vét cho thiy P. amarus chira nhidu nhém hop
chét sinh hoc quan trong nhu flavonoid, acid carboxylic, tannin, coumarin, lignans corilagin, acid gallic,
acid caffeoylquinic, geraniin va rutinhave .v.v. [2]. Ngoai ra, nhiéu cong trinh nghién ctru ciing ghi nhan
kha nang cta saponins trong viéc ngin chin phan tng viém, e ché stress oxy hoa va thé hién doc tinh
d6i v6i cac té bao ung thu [3]. Bén canh do, saponins con dugc ghi nhén c6 kha nang bao vé gan [4],
ddng thoi thé hién hoat tinh khang virus va khang khuén [5]. Sapomns la cac gly0051de tu nhién thuong
gép trong gidi thyc vat, duoc hinh thanh thong qua qua trinh chuyén héa thir cap ciia cay. Véi cau triic
hoa hoc dic thi, nhom hop chit nay boc 16 nhiéu dic tinh duge 1y gia tri, tiéu biéu 1a kha ning khang
khuén [6], va kim hdm su ting sinh ctia cac dong té bao ac tinh [7]. Mot s6 loai thuc vét giau saponins
nhu cam thao va nhan sam da dugc khai thac rong rai lam nguén dugc liéu co gia tri trong y hoc [8].
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Hiéu qua thu nhan saponins tir nguyén liéu thyc vét bi chi phdi boi hang loat cac tac nhan, trong
do6 phuong phap chiét xuat dong vai tro déc biét quan trong. Viéce img dung cac dung moi hitu co trong
quy trinh chiét tich truyén thong von da dugc ap dung rong rii, dién hinh 14 cong trinh cia Nguyén Vin
Tang cing cac cong su vé trich ly saponins tir vo qua ca cao [9]. Song song d6, viée img dung ning
lugng vi séng va xiic tac enzyme vao quy trinh chiét tach dang tré thanh hudng di méi dé cai thién hidu
suat chiét cac hop chét ty nhién. Vi du, ‘phuong phap chiét xuat hd trg enzyme da dugc ap dung cho
Codonopsic javanica [10], hay chiét xuét hd tro vi song duoc nghién ctru trén Musa balbisiana [11].
Ngoai ra, viéc két hop gilra vi song-enzyme dugc xem la mot hudng tiép can hiéu qua giup cai thién
qua trinh pha v& cu trac mé thyc vat, qua d6 tdi da héa ham lugng cac hop chét sinh hoc duoc chiét
ra. Trén co so nay, d¢ tai dugc trién khai nham phan tich anh huong cua cac diéu kién k¥ thuat dén qua
trinh trich ly saponins tir P. amarus bang cic phuong phap chiét xuat hd tro vi song, enzyme va su két
hop gitra hai phuong phéap nay.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctru
Nguyén liéu

Déi tugng khao sat chinh trong thuc nghiém nay 13 toan bo cay P. amarus truong thanh, c6 chiéu
cao trung binh khoang 30 cm va khong bi héo Ga. Mau dugc thu héi tai huyén Dau Tiéng, tinh Binh
Duong va dugc chuyen ngay vé phong thi nghiém trong ngay dé bat dau cac bude so ché. Tai day, mau
dugc 1am sach nham loai trir tap chét, sau d6 trai qua qua trinh sdy nhiét bang thiét bi chuyén dung
(UF110, buc) tai 60 °C. Qua trinh nay duy tri cho t61 khi d6 & am con lai cua nguyén li¢u dat mirc dudi
10%, v6i thong s6 nay dugc kiém soat chinh xac thong qua cén sdy 4m hong ngoai (MB120, Trung
Quoc) 0105 °C. Nguyén liéu P. amarus dugc xay min bang may xay co hoc (VNS-2500, Trung Qudc),
tiép tuc sang qua rdy co kich thudc 0,3 mm dé tao ra bot nguyén li¢u ddng nhat. Bot duoc bao quan
trong tai PE day & -20 °C, tranh quang hoa va duoc dung 1am ngudn nguyén liéu ddng nhét cho toan bo
cac cong doan nghién ctru.

Héa chat

Enzyme Viscozyme L dugc cung cip boi Novozymes (Copenhagen, Pan Mach) véi diéu kién
hoat dong t6i thich dugc khuyén cao trong khoang 40-50 °C va pH tir 4-5,5, vanillin (99%, Ptc), ethyl
acetate (99,5%, Nhat Ban), acid perchloric (70%, Puc).

2.2. Phwong phap nghién ciru
2.2.1. Khdo sdt tac déng ciia vi séng lén qua trinh chiét xudt saponins tir P. amarus

Lay 1 g mau nguyén lidu (tinh theo % khdi lwong chét kho, CK) vao beaker, thém nudc cat (1/20
w/v). Mau duoc xir Iy bang vi song véi cong suit (180, 270, 360, 450, 540 W) trong thoi gian (30, 60,
90, 120, 150 s). Lo vi song (EMM2308X, Trung Quéc) duge bat ngudn trong 45 s dé lam nong, cho
mau vao, bat ngudn trong 5 s va tat nguon trong 5 s, duy tri lién tuc cho t6i khi két thuc thoi gian theo
ddi. Két thae giai doan xt 1y vi song, mau dugc u nhiét tai 50 °C trong 60 phut bang thiét bi 6n nhiét
(IKA, Dtrc) dé t6i wu hoa qua trinh trich ly [12]. Hn hop sau d6 duoc ly tim (Z206A, Dirc) tai toe do
5000 vong/phut trong 15 phat nham tach thu dich chiét. Ham lwong saponins téng sé dwoc xac dinh
thong qua phép do quang phd UV-Vis (WTW, Birc) tai budc song 550 nm [13]. Moi thyc nghiém déu
duoc thuc hién 1ap lai 3 1an & dam béo tinh khach quan.

2.2.2. Khdo sdt tac dong ciia enzyme 1én qud trinh chiét xudt saponins tir P. amarus

Lay 1g miu nguyén lidu (tinh theo % khdi luong CK) vao beaker, thém dung dich dém natri
acetate 50 mM dé hiéu chinh pH (1/20 w/v). Cac thong s chiét xuét dugc khao sat 1an luot véi nong
d6 enzyme (0,2; 0,4; 0,6; 0,8; 1% v/w), pH (4; 4,5 5; 5,5; 6) va thoi gian (30, 60, 90, 120 va 150 phut).
Mau dugc cho vao bon 6n nhiét ¢ dinh 50 °C (IKA, Diic) trong 60 phut dé ch1et xuét [12]. Ngay sau
do, qua trinh v6 hoat enzyme dugc thue hién tai 90 °C trong vong 5 phit nhiam 6n dinh dich chiét [14].
Hén hop tlep tuc dugc phan tach bang may ly tam (Z206A, birc) ¢ diéu kién 5000 vong/phut trong 15
phut dé thu hdi pha 1ong. Ham lwong saponins tong sb duoc dinh luong théng qua phuong phap do pho
hép thu UV-Vis (WTW, Dtc) tai dinh 550 nm [13]. Toan b céc quy trinh thyuc nghiém déu duoc tién
hanh 1ap lai 3 lan doc lap.
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2.2.3. Khdo sdt tac dong cuia vi séng va enzyme 1én qud trinh chiét xudt saponins tir P. amarus

Ldy 1 g mau nguyén lidu (tinh theo % khdi lugng CK) vao beaker, thém dung dich dém natri
acetate 50 mM d¢ hiéu chinh pH 5,5 (1/20 w/v). Vi séng duoc thuc hién vai cong suét (180, 270, 360,
450, 540 W) trong thoi gian (30, 60, 90, 120, 150 s). Lo vi song (EMM2308X, Trung Quéc) duoc lam
nong trong 45 s, cho mau vao bat ngudn trong 5 s va tat ngudn trong 5 s, tién hanh tuong tu cho t6i khi
két thiic 16 trinh thuc nghiém. Sau khi vi séng, bo sung Viscozyme L véi ham luong duogc xac dinh tir
thi nghiém khao sat ndng do enzyme (v/w) va cho mau vao bon 6n nhiét ¢ dinh 50 °C (IKA, D)
trong 60 phit dé tiép tuc chiét xuat [12]. Ké d6, nham dinh chi hoat tinh ctia enzyme, dich chiét dugc
gia nhiét tai 90 °C trong khoang thoi gian 5 phut [14]. O budc hoan tat, hdn hop duge dem di ly tam
phan tach (Z206A, Diic) voi cuong do 5000 vong/phiit trong 15 phit dé thu 1y dich trong. Lugng
saponins duoc thyc tuong ty nhu trén [13]. Nghién ciru dugc 13p lai 3 lan.

2.3. Phuong phap phan tich
2.3.1. Phuong phap xdc dinh ham lwong saponins

Quy trinh x4c dinh ham luong saponins tong trong nghién ctru ndy tudn thi theo cac chi dan cua
Zhaobao va cong su [13]. Cu thé, 0,3 mL dich trich duge hit vao binh dinh mire 10 mL, sau d6 bd sung
0,3 mL vanillin pha bang acid acetic 5% va 1 mL HCIO4. Dung dich sau d6 dugc duy tri & nhiét do 70
°C trong vong 15 phut. Két thiic qué trinh gia nhiét, hdn hop dugc lam lanh nhanh vé nhiét d6 phong
trude khi tién hanh dinh murc dén thé tich 10 mL bang ethyl acetate. Cudi cung, d6 hip thu quang cia
mau dugc xac dinh tai bude song 550 nm. Ham luong saponins téng duoc biéu thi theo don vi mg/g CK
va duogc tinh theo cong thirc:

C.n.V.100

Ham lugng saponins = -7

Trong do, C: téng ham lugng saponins theo acid oleanolic (mg/mL), V: Ehé tich dung méi dung dé
trich ly (mL); M: khoi lugng nguyén liéu trich ly (g); n: hé so pha lodng; h: 6 am (%).

2.3.2. Phirong phdp do kinh hién vi dién tir quét (Scanning electron microscope — SEM)

Dé 1am rd nhitng thay ddi cau trac sau thiy phan, kinh hién vi dién tir quét phat xa trudng (FESEM)
model JEOL JSM-7600F da duoc sir dung dé quan sat bé mat nguyén liéu. Cong tac thuc nghiém nay
duoc tién hanh véi sy hd tro tir Trung tam Cong ngh¢ Viét Birc thudc Truong Pai hoc Cong Thuong
Thanh phd H6 Chi Minh.

2.4. Phwong phap xit ly dir liéu

Dt li€u thuc nghiém duoc trinh bay dudi dang ) trung binh cong Kkét hop vai do 1éch chuén
(Mean £ SD). Pé xac dinh y nghia thong ké va su khéc biét giita cac 16 thi nghiém, phan mém Minitab
19 di dugc ing dung dé phan tich. Pdng thoi, cac dd thi biéu dién xu hudng va két qua nghién ciru
duoc thiét 1ap théng qua cong cu Microsoft Excel 2019.

3. KET QUA VA THAO LUAN

3.1. Tac dong ciia vi song deén qua trinh chiét xuat saponins tir P. amarus

Saponins tan t6t trong cac dung méi phan cuc [15]. Dé ting kha ning chiét xudt, vi song da dugc ap
dung dé pha v& té bao, cho phép cac thanh phin ndi bao duoc giai phong vao dung méi da lwa chon. Cong
suat vi song tac dong dang ké dén qua trinh chiét xuat vi no tao ra nhiét trong qua trinh chiét xuat thuc té.
Két qua dugc mo ta trong Hinh 1-A. Hinh 1-A cho thdy ham lugng saponins ctia P. amarus ting tir 180
W 1€n 270 W va dat ham luong saponins cao nhét & mirc 360 W (22,02 £ 1,18 mg/g CK) nhung giam &
cong suat cao hon (450 va 540 W). Diéu nay 1a do hi¢u img 1am néng, dan den nhiing thay doi cau triic
bén trong cua té bao va tang p suét bén trong. Tac dong nay gitp pha hiy vach té bao, tao diéu kién dé
cac phén tr saponins khuéch tan dé dang hon ra m6i truong chiét. Tuy nhién, mirc nhiét du thira tir vi song
¢6 thé gy nhiét phan, lam ton hai dén d6 6n dinh cua cac hop chét sinh hoc. Vi vdy, cong sut 360 W
dwoc chon cho thi nghiém tiép theo. Phat hién nay c6 sy twong ddng véi cac cong bd ciia Baogin va cong
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su, trong d6 hiéu suét thu nhén saponins ¢ phut thir 1'3 giam lghi cong sudt vi song tir 429-540 W. Do dé,
lya chon cudng do vi song phu hop dong vai tro quyéet dinh dén hi€u qua trich ly hop chat nay [16].
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Hinh 1. Két qua khao sat vé& tac dong cuia cong sudt vi song (A) va thoi gian vi song
(B) dén ham luong saponins dugc chiét xuat tir P. amarus
Chii thich: Si khéc biét vé mdt thong ké ( p < 0,05) giita cdc mdu trong cing mot do thi
dirgee k hidu bang cdc chit cdi khdc nhau

Ngoai cuong do vi song, thoi luong xtr ly dong vai tro quan trong trong viée quyét dinh ham luong
saponins duoc chiét tach tir nguyén lidu. Khi thoi gian xur 1y duoc kéo dai, nang luong vi song c6 thém
thoi gian tac dong 1én nguyén lidu, Hién tuong nay 1am gia ting su phéa huy cdu tric md, tir d6 thuc day
qua trinh phét tan cac hoat chét sinh hoc vao pha long. Dya trén dif liéu tai Hinh 1-B, c6 thé thiy ham
luong saponins thu duoc c6 xu hudng ting dan khi thoi gian chiéu tia vi song tang tir 30 s dén 90 s. Gia
tri cao nhat dat dugc tai thoi gian 90 s (29,08 + 0,79 mg/g CK). Tuy nhién, khi thoi gian vi song tur 120-
150 s thi ham luong giam xudng con 14,22 + 1,17 mg/g CK. Hién tugng nay c6 thé do qué trinh gia
nhi¢t kéo dai lam suy giam do bén ciia mot sb hop chat sinh hoc, din dén su phan huy hoic bién d6i
cAu triic cua saponins. Két qua thu duoc trong dong véi xu hudng duge mé ta trong nghién ciru cia
Sweeta va cong sy rang viéc chiét xudt saponins tir hat Trigonella foenum-graecum L. phu thudc vao
thoi gian vi song [17]. Do d9, thoi gian vi song dugc chon 1a 90 s.

3.2. Tac dfng clia enzyme dén qua trinh chi€t xuat saponins tir P. amarus

Thanh té bao thuc vat duoc xem 1a ngén tr¢ chinh ddi véi viec giai phong cac hoat chét sinh hoc
vao mai trudng trich ly. Vi vdy, bén canh cac ky thuat chiét xuat dung méi truyén thong, viéc sir dung
mét sd loai enzyme hd trg cho qua trinh chiét xuat 1a mot k¥ thuat chién lugc dang duogc trién khai rong
rdi trong cac nghién ctru vé hop chat ty nhién, nham phan huy thanh té bao ddi véi mot sb loai thuc vat,
cling nhu ting hiéu qua thu hoi chat chiét ma van duy tri chat lugng cta chiét xuat nho vao kha ning
thiic ddy cac phan tmg héa sinh [18]. Viscozyme L 1a mot ché pham da enzyme chira cellulase,
hemicellulase va cac enzyme phu trg khac. Chung thuc hién qué trinh thiy phan ngdu nhién cac lién két
13-1,4-O-glycoside trong mach cellulose cua vach té bao thuc vat, giai phong cac phén tir cello-
oligosaccharide, cellobiose va glucose [19]. Nho kha ning pha v& ciu trac mé bén vimng, hé enzyme
nay duoc tmg dung rong rai dé hd tro thu hdi cac hop chit sinh hoc [20]. Trong do, hiéu qua ciia phan
{mg chiu sy chi phéi tryc tiép boi cac thong sé nhu nong do enzyme, do pH va thoi gian xir Iy [21].

Do d6, viéc khao sat thyc nghiém cac nhan t6 nay 1a can thiét dé t6i wu hoa quy trinh trich ly
saponins.Két qua cua néng d6 enzyme duoc thé hién ¢ Hinh 2-A. Khi tang dan n(“)ng do enzyme tur 0,2
- 0,8% (v/w) ham luong saponins lién tuc ting tir 11,99 + 1,34 mg/g CK dén 17,06 + 1,02 mg/g CK.
Ham lugng saponins cta P. amarus dat gi tri cao nhat tai ndng do 0,8% (v/w) (17,06 + 1,02 mg/g CK).
Khi ting ndng d6 1én 1,0% (v/w) thi ham lwong ting 17,37 + 1,09 mg/g CK nhung két qua khong co su
khac biét co y nghia khi phan tich ANOVA (p < 0,05) so v6i két qua & ndng do 0,8% (v/w). Khi ndng
d6 enzyme cang ting toc do phan tmg enzyme v6i co chat cang nhanh 1am pha hiy thanh té bao giai
phong cac hop chét sinh hoc khién hiéu qua trich ly cang cao, khi ndng d6 enzyme qué 16n dan bi dén
nong do co chit bio hoa [22]. Cang ting ndng d¢ enzyme thi qua trinh trich ly cang nhanh, thanh té bao
cang bi pha hity nhiéu khién cho hiéu suit trich ly cang cao, tuy nhién khi ding qua nhiéu enzyme thi
hiéu suét trich ly khong c6 xu hudng ting, diéu d6 c6 thé giai thich do sy bio hoa gitra nguyén lidu va
enzyme kh1en ham lugng chat tan trong nguyén li¢u duoc trich ra it dan va khong ting thém nira [23].
So voi mau chiét khong ding enzyme, viée bd sung Viscozyme L gitip cai thién hi¢u suat trich ly gip
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1,5 lan, mot xu hudng da dugc Phan Phudce Hién va cong su [10] bao cao trudc day khi thuc hién nghién
curu trén doi tugng Codonopsic javanica. Do d6, nong d6 enzyme 0,8% (v/w) dugc chon dé co dinh &
ndi dung nghién ctru vé chict vi song va cac khao sat tiép theo.
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Hinh 2. Két qua khao sat vé tac dong ciia ndng do enzyme (A), pH (B) va thoi gian (C)
dén ham luong saponins chiét xuét tir P. amarus
Chit thich: Trong ciing mét biéu do, cdc ky tw khdc nhau biéu thi s khdc biét ¢é Y nghia
théng ké giita cdc gid tri trung binh p < 0,05

Két qua khao sat vé tac dong cua do pH dén qua trinh chiét xuét saponins hd trg enzyme dugc
minh hoa trong Hinh 2-B. Khi d¢ pH tang, ham luong saponins tang lién tuc tir 4,0 (14,94 + 1,10 mg/g
CK) dén pH 5,0 (16,75 + 1,02 mg/g CK) va dat cyc dai tai pH 5,5 (18,87 + 0,94 mg/g CK). Tuy nhién,
khi pH tang 1én 6, ham luorng saponms bat dau giam xudng 17,21 + 1,09 mg/g CK. Do mdi loai enzyme
déu c6 mot khoang pH tdi thich dé duy tri hoat tinh xtc tac cao nhét. Khi gia tri pH ciia moi truong
phan tmng léch khoi khoang t6i thich nay, c6 nguy co dan dén sy vo hoat hoa enzyme do cac bién doi
tiéu cuc vé mit cau truc, két qua twong dong vai bai nghién ctru Rau dang bién (Bacopa monnieri (L.)
Wettst) [24]. Vay nén, vang pH thich hop dé khao sat 1a 5,5 vi n6 gan véi diém pH ciia nguyén liéu
dang khao sat nhat.

Tac dong cua thoi gian chiét xudt enzyme 1én ham lugng saponins ctia P. amarus duge minh hoa
trong Hinh 2-C. Cac phat hién chi ra rdng khi thoi gian chiét xuit kéo dai, tc do phan tmg giita enzyme
va co chét ciing tang 1én. O thoi gian 30-60 phiit ham lwong saponins ting dan (tir 11,63 + 1,17 mg/g CK
dén 19,18 + 1,17 mg/g CK) va ham lugng saponins cao nhat 1a ¢ thoi gian 90 phut 14 23,42 + 1,09 mg/g
CK. O thoi gian 120-150 phut ham lugng saponins c6 xu hudng ting nhung gia tri thu dwoc khong khac
biét mot cach dang ké & murc y nghia 5% (p > 0,05) so véi thoi gian 90 phit. Viée ting thoi gian chiét xuat
dan dén twong tac nhanh hon giita enzyme va céc thanh phan cuia thanh té bao, gitip tang lwgng chat dugc
chiét xuit [25]. Tuy nhién, véi lugng enzyme va co chét c6 gi61 han trong hé phan ung, sé dén thoi diém
ma phan 16n co chat da dugc chuyén hoa. Ngoai ra, hoat luc xuc tac ciia enzyme thudng chi dat trang thai
Iy trong trong mot khung thoi gian gidi han. Vi vay, mde 90 phut duge xac dinh 1a thoi diém t6i wu dé
duy tri hiéu qua trich ly cho cac khao sat ké tiép.

3.3. Tac dong cuia vi song — enzyme déen qua trinh chiét xuat saponins tir P. amarus

Dit liéu v& hiéu qua chiét tach saponins tir P. amarus bé“mg phuong phép hd trg vi séng - enzyme
duoc doi chiéu va minh hoa thong qua Hinh 3 dudi day.
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Hinh 3. Két qua khao sat vé tac dong clia vi song va enzyme dén ham luong saponins chiét xut
tir P. amarus v6i cong sudt vi song (A) va thoi gian vi song (B)
Chii thich: Cée mdu c6 ky hiéu chi cdi khdc nhau trén cimg mét biéu d@o thé hién sai biét ¢6 ¥ nghia & mike tin
cdy 95% (p < 0,05)

Nghién ctru cho thdy ham lugng saponins ctia P. amarus ting dan tir 180 dén 270 W, dat gia tri
dinh cong sudt 270 W (33,21 £ 1,23 mg/g CK) (Hinh 3-A). Bbi v6i thoi gian vi song, két qua duoc trinh
bay & Hinh 3-B cho thay khi ting thoi gian vi song tir 30 1én 60 s thi ham lwong saponins ctia P. amarus
dat cao nhat & mirc 60 s (34,75 + 1,05 mg/g CK). Tuy nhién, khi thoi gian vi séng tir 90-150 s thi ham
luong giam xudng con 21,63 + 1,23 mg/g CK.

Phuong phap két hop vi song-enzyme (Hinh 3) cho thay ham luong saponins & cong suét vi song
12 270 W tai thoi gian 60 s dat dugc cao nhat, thay vi & cong suat vi song 360W trong thoi gian 90 s
nhu khi khao sat bang mot phuong phap duy nhat. Hién tuong nay c6 thé bét ngudn tir thuc té 1a trong
qua trinh xr Iy bang mot phuwong phép duy nhat thi cong sudt vi song 360 W va thdi gian 90 s 1a t6i uu
cho viéc trich ly saponins. Do @6 khi c6 su hd trg cua enzyme, cong suét va thoi gian vi song s& giam,
dan dén hidu qua cao hon. Khi so sanh voi gid tri t6i wu thu dugc tir timg phuong phap xur 1y riéng le,
két qua cua thi nghiém nay cho thay rang su két hop giita chiét xuat bang vi song va xir Iy bang enzyme
vuot trdi hon qué trinh xir Iy bang phuong phap don 1é. Nhu vay, két hop vi song va enzyme cho thay
gia ting hiéu qua cta qua trinh chiét xuat saponins.

3.4. Danh gia hinh thai ctia bt P. amarus thu dugce tir cic phwong phap xw ly

Bot P. amarus sau khi xir ly bang vi song, enzyme va vi song két hop enzyme dugc dem di chyp SEM
dé kiém tra cac thay d6i vé hinh thal céac két qua thyc nghlem tuong u'ng dugc minh hoa chi tiét tai Hinh 4.

Hinh 4. Hinh thai cia cua bot P. amarus truge khi xt 1y (A) va sau khi xur ly béng vi séng (B),
enzyme (C) va vi song ket hgp enzyme (D)

Doi voi mAu bot P. amarus trude khi xi Iy (Hinh 4-A) thi bé mét nguyén liéu tron nhin. Con mau
bot P. amarus sau khi xtr Iy bang vi song (Hinh 4-B) va enzyme (Hinh 4-C) thi hinh SEM cho thay bé
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mit nguyén liéu bi co lai va tré nén khong déu so véi mau trudce khi bi xtr 1y. Dau c6 sy khac biét vé co
ché xam nhap va pha v& ciu tric nguyén lidu giira cac phuong phap chiét, song két qua quan sat hinh
anh SEM cho thay sau khi xir Iy bang vi song, su khac biét vé ham lugng saponins gitra cac mau la
khong dang ké (p > 0,05). Méu sau khi két hop vi song va enzyme (Hinh 4-D) cho thay thanh té bao bi
v&. Diéu nay c6 thé 1a do d¢ day déng ké cuia thanh té bao nguyén lidu, nén khi thyc hién cac phuong
phap nhu vi séng hay enzyme riéng 18 thi su tac dong ctia chung 1én thanh té bao ctia nguyén liu chi
vira phai, viéc bé mit vach té bao khong bi bién doi qua manh da cung cép bang chimg thuc nghiém
quan trong, gitip cung cd va lam sang to cac két luan thu duoc tir nhitg khao sat trude do [26]. Toém
lai, két hop vi séng v6i enzyme gitip nang cao ham lwong saponins hon so véi viée sir dung timg loai
phuong phap riéng.

4. KET LUAN

Nghién ctru da xac dinh dugc cac diéu kién van hanh t5i wu cho qua trinh trich ly saponins tir P.
amarus thong qua viéc t6i da hoa ham muc tiéu 1a ham lwong saponins thu dugc (mg/g CK). Trong ba
phuong phap chiét xuét bang vi song, enzyme va sy két hop cua ching, thi sy két hop gitra chiét xuét
bang vi séng véi enzyme tao ra ham luong saponins cao nhat. Két qua nghién ciru khang dinh viée két
hop céc phuong phép chiét xuat 1a hudng tiép can hiéu qua dé thu hdi saponins tir thuc vat. Dé t6i vu
hoéa ting dung trong thuc pham va dugc pham, cic nghién ciru tiép theo can tap trung vao qua trinh tinh
sach va dinh danh céu trac chi tiét cua cac hop chét nay

Loi cam on: Nghién ciru nay nhan dugc sy tai trg va cap kinh phi boi Truong Pai hoc Cong Thuong
Thanh pho H6 Chi Minh theo Hop dong s6 19/HP-DCT ngay 09/01/2024.
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ABSTRACT

EXTRACTING SAPONINS FROM Phyllanthus amarus WITH MICROWAVE AND ENZYME
ASSISTED EXTRACTION

Nguyen Thi Hai Hoa, Tran Thi Thu Phuong, Tran Thi Bich Tram,
Hoang Thi Ngoc Nhon"
Ho Chi Minh City University of Industry and Trade
*Email: nhonhtn@huit.edu.vn

Natural herbal sources have long been recognized as vast reservoirs of bioactive compounds with
diverse biological activities. Among these, saponins have emerged as a prominent subclass, garnering
significant attention in modern medicine for their positive physiological effects. Given its proven
pharmacological values, Phyllanthus amarus has been widely utilized in traditional medicine with
immense therapeutic potential. To maximize these biological benefits, the present study evaluates the
impact of various pretreatment methods-including microwave, enzyme, and a microwave-enzyme
combination-on the extraction efficiency of saponins from P. amarus. Using microwave-assisted
extraction (MAE), a saponin yield of 29.08 £+ 0.79 mg/g CK was achieved at 360 W for 90 s. In contrast,
enzyme-assisted extraction (EAE) yielded 23.42 + 1.09 mg/g CK under the optimal conditions of 0.8%
(v/w) enzyme concentration, pH 5.5, and 90 min incubation period. And for the microwave-assisted
enzymatic extraction, the saponins content obtained was 34.75 £ 1.05 mg/g CK under the condition of
power 270 W for 60 s.

Keywords: Phyllanthus amarus, saponins, microwave, Viscozyme L.
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