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TOM TAT

Terpenoids trong thuc vat dem lai nhiéu cong dung giau tinh sinh hoc, bao gdm cac cong dung nhur
khang viém so b0, khang oxy va khang cac loai vi khuén ciing voi nhiéu loi ich khac. Nghién ciru nay
hudng dén viée thu nhan terpenoids tir cay ci gau (Cyperus esculentus) thong qua hai phuong phép: chiét
xuét duge thuc hién duéi tic dong cua vi song (MAE) va song siéu 4m (UAE), dong thoi danh gid kha
niang chdng vi khuan cta dich chiét xuét. Muyc tiéu la ddnh gia va so sanh hiéu suét chiét xuét giita hai
phuong phép trong viéc thu hdi ham luong terpenoids tir loai C. esculentus. Ngoai ra, hai phuong phap
siéu 4m va vi song di cho thdy, giam di muc tiéu hao ning lwong va rut ngén duoc thoi gian thir nghiém.
Day duoc xem 1a k¥ thuat chiét xuat xanh ddy trién vong, mé ra kha ning timg dung phd bién trong viéc
thu nhan cac hop chit co hoat tinh sinh hoc tir nhiéu loai thyuc vét khac nhau. Di véi phuong phap chiét
bang vi song, khi tién hanh qua trinh trich ly & ti 1& nguyén liéu so voi dung méi 1/20 (w/v), két hop véi
cong suat vi song 360 W va thoi gian xir 1y chiéu vi song 1a 2 phat, lugng terpenoids dat duoc 83,37 +
0,97 mg/gck. Cong suat (%) va thoi gian (phiit) ciia qua trinh siéu &m la cac yéu t6 duoc nghién ciru nham
t6i wu hoa viée thu nhan ham lugng terpenoids. Tir két qua thi nghiém, & mirc cong suat 25% va thoi gian
9 phut, lugng terpenoids dat dugc 78,79 + 1,00 mg/gek. Terpenoids c6 tinh tre ché dbi véi cac vi khuén,
dién hinh nhu cac loai Gram am (E. coli, Salmonella) va Gram duong (S. aureus, B. subtilis).

Tuwr khoa: Cyperus esculentus, terpenoids, vi song, siéu am, khang khuan.

1. MO PAU

Cyperus esculentus 1a mot loai dugc liéu sdng 1au nam, phat trién tir hé thong than ré& ¢ cii nam
dudi 10ng dat. Loai nay con hay dwoc dan gian kéu 14 cu gau vang hodc hat co. Bén canh do6, n6 chua
céc hop chit mang nhiéu cong dung quy khac nhau, bao gom tinh khang khuan, khang khéi u va khang
oxy hoa, ching han nhu acid hitu co, alkaloid, phenol terpenoids anthraquinone, steroid [1].
Chukwuma va cong su (2010) da chimg minh cac hop chét chiét xuat tir C. esculentus c6 thé gitip thuc
day viéc luu théng tuan hoan mau, phong ngira cin bénh tim va huyét khdi va lam giam nguy co méc
ung thu dai trang [2].

La mot trong nhitng nhém hop chat chuyén hoa thir cap da dang va phong pht nhét & thuc vat,
terpenoids co khoang 25.000 loai hop chat. Cau tric terpen bao gdm mot hogc nhiéu don vi nam carbon
cd thé dugc chia thanh sesquiterpen, monoterpen, diterpen, triterpen, tetraterpen va polyterpen cao theo
sO lugng don vi nam carbon [3]. Terpenoids hién dién & nhiéu dang khac nhau trong cac cau tric hoa
hoc thuéc nhom hydrocarbon tuyén tinh théng thuong hodc nhom carbon vong bat ddi xting véi cac
bién ddi hoa hoc khac nhau nhur hydroxyl, ketone, aldehyde va nhom peroxyde. Cac hgp chét terpenoids
khéc nhau di dugc cong bd 1a c6 khang vi khuén, ha dudng huyét, khang nim mdc, chdng di tmg, chdng
ky sinh tring, chéng viém, chdng co thét, diéu hoa mién dich [4]. Terpenoids bao gdm hai thanh phan
chinh 1a monoterpen va sesquiterpen. Cac hop chét nay mang lai nhiéu cong dung sinh hoc da dang,
nhu kha nang ngin can sy sinh trueong cua té bao ung thu, ddng thoi thé hién hoat tinh khang khuén va
khang virus. Ngoai ra, cac loai terpenoids khéc, ching han nhu diterpen va triterpen, thuong it thy
trong tinh dau. Terpenoids 14 hop chit c6 mot hodc nhiéu trung tam lap thé, tdn tai & dang enantiomer
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trong tinh dau véi cac enantiomer c6 cac hoat dong sinh 1y hoc riéng biét. Chang han, (+) a-pinene va
(-) -o-pinene c¢6 hoat tinh sinh hoc khac nhau. Ddi véi (-) -a-pinene thé hién kha ning chdng virus manh
con (+) a-pinene co tinh trc ché cac loai vi khudn thong thuong va khang viém so bo [5].

Viéc thu nhan terpenoid trudc day chii yéu ap dung cac ki thuat chiét xuat bang dung méi, thudong
t6n kha nhiéu thoi gian va hiéu qua chwa cao. Viéc ing dung cac ky thuat tién tién ngay cang dugc phat
trién, nhu séng siéu 4m va vi song, nham nang cao kha ning thu nhan ham lugng terpenoids cao hon tir
dich chiét. Khi lya chon phuong phép chiét xuét, can dua trén kha nang thu hdi ham luong terpenoids
cao va duy tri hoat tinh sinh hoc cua cac hop chét thu dugc. Theo nghién ciru cia Garcia-Sarri6 va cong
su, viée str dung phuong phap trich ly ¢6 hd tro vi song da din dén thu duogc terpenoids voi hoat tinh
sinh hoc cao hon [6]. Ngoai ra, dua trén nghién ctru ciia Dai va cong su, phuong phap chiét xuat duoc
hd trg boi vi song va siéu am 13 hai k¥ thuat cho thiy hiéu suit vuot tréi so v6i viée ap dung phuong
phap chiét xuit ngam tinh [7]. Vi thé, nghién ctru niy nhim muc tiéu danh gia va so sanh kha ning thu
nhan terpenoids khi ¢6 sur hd tro clia séng siéu 4m va song vi song.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ctru
Nguyén vat liéu

Cu ciia cay cu giu (C. esculentus) duoc thu hoach ¢ huyén Hoc Mén (Thanh phd H6 Chi Minh)
vao thang 9 ndm 2023, khi ciy da rung hét hoa. Sau khi thu nhén, ca duoc van chuyén dén Trung tam
Thi nghiém thyc hanh. Mau nguyén liéu sau khi thu thap dugc chon loc dé loai bo cac ct hu hong, dugce
rira sach. Tiép d6, nguyén lidu dugce cét khoang 0,5 cm va sdy kho ¢ 60 °C (tc d6 gio 1 m/s) trong 10
gio dé thu duge nguyén liéu c6 do & am dué6i 10% d6 am. Sau khi say, nguyén liéu dugc nghién, sau d6
riy qua ludi chuan 80 mesh dé dam bao kich thudce hat ddng déu. Mau bot thu duge dwoc dong goi
trong tai PE/zip chuyén dung va bao quan ¢ 5 °C phuc vu cho cac thuc nghiém tiép theo.

Vi tAm st dung trong thi nghiém 1a bang vi tén} 96 giéng trong subt lam tir polystyren cua hang
Aptaca (Y). Trong nghién ciru nay, cac ching vi khuan dugc st dung bao gom Bacillus subtilis ATCC
6633, Staphylococcus aureus ATCC 25923, Salmonella ATCC 29890 va Escherichia coli ATCC 25922.

Hba chat

Ethyl acetate (99,5%, Trung Quéc), ethanol (99,5%, Viét Nam), acid perchloric (70%, Merck),
acid acetic (99,5%, Trung Qudc), vanillin (99%, Merck), acid ursolic (99%, Sigma).

2.2. Phuong phap nghién ctru
2.2.1. Nghién citu cdc yéu t6 anh hwong cia cong sudt va thoi gian siéu am dén ham luong terpenoids
Anh hudng cia céng sudt dén viéc thu nhdn terpenoids

Can chinh xac 1 g bot mau nguyén lidu vao mdi cdc thiy tinh dung tich 100 mL. Sau dé, ethanol
50% dugc b sung theo ty 18 1/20 (w/v), khudy déu dé dam bao mau dugc phan tan déu trong dung moi
ethanol. Cong suat siéu am sir dung thiét bi VC 750 Sonic (MY) dugc diéu chinh lan luot & cac muc
20%, 25%, 30%, 35% va 40%, va dugc giit ¢d dinh trong 5 phut. Tiép theo, cac mau dugc giit ¢ nhiét
d6 6n dinh 60 °C trong 60 phiit. Sau d6, ly tim hdn hop bang thiét bi Hermle Z206A (M¥) vdi toe do
5.000 vong/phit va thoi gian 15 phut, sau d6 loc chan khong dé thu dich loc. Xac dinh ham luong
terpenoids tong (TTC) trong dich chiét bang phuong phap quang phé hép thu UV-Vis tai _bude song
548 nm, dya trén phuong phap cua Ghorai. TTC dugc biéu thi bang mg acid ursolic trén mdi gam chét
khé (mg/gck). Mbi thi nghiém tién hanh Iap lai 3 1an [8].

Anh huéng cia thoi gian dén viée thu nhdn terpenoids

Can chinh x4c 1 g bot mau vao cde thuy tinh dung tich 100 mL. B sung ethanol 50% lam dung méi
theo ty 1¢ 1/20 (w/v), mau bot nguyén liéu va dung moi dugc hoa quyén. Thoi gian tién hanh khao sat &
cac mde 3, 5,7,9, va 11 phut, véi cong suat tir két qua thir nghiém trude do. Tiép theo, cac mau dugce giir
& nhiét do 6n dinh trong bé didu nhiét Memmert WNB10 (Biic) & 60 °C trong 6 phut. Sau d6, dem ly tim
hén hop thu duge bang may Hermle Z206A (M) véi toe do 5.000 vong/phiit trong 15 phit, sau d6 loc
qua gidy loc chan khong 0,45 pm dé thu phan dich trong. Tién hanh xac dinh ham lugng terpenoids (TTC)
trong dich chiét bang phuong phap do quang phd UV-Vis & budc séng 548 nm nhu da néu.
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2.2.2. Khdo sdt cdc yéu té anh hieong dén ham heong terpenoids cé s hé tro ciia vi song
Anh hieong ciia 1y 16 nguyén liéu/dung méi dén viéc thu nhdn terpenoids

Chuén bi chinh x4c 1 g bot mau nguyén lidu vao cac cdc thuy tinh dung tich 100 mL. Tiép do,
thém ethanol 50% lam dung moi va khudy déu hon hop dé bot phéan tan hoan toan trong dung méi. Ty
1€ nguyén li¢u so vdi dung moéi (w/v) dugce diéu chinh & cac muc 1/10, 1/15, 1/20, 1/25, va 1/30. Qua
trinh chiét xuét duoc tién hanh bang 16 vi song (Sharp 900VNS — Viét Nam), véi cong suat 270 W trong
2,5 phut. Sau d6, mau duoc giit & nhiét d6 on dinh 60 °C trong 60 phut, str dung thiét bi diéu nhiét
(Memmert WNB10 —Dirc). Mau tiép tuc duoc xir Iy bang may ly tam Hermle Z206A ciia My, van hanh
& téc @ 5.000 vong/phut trong 15 phut. Dung dich sau khi ly tim duoc loc chan khong dé thu dich
trong. Cudi cling, tién hanh xac dinh ham lugng terpenoids (TTC) trong dich chiét bang phuong phéap
do quang phd nhu da néu.

Anh hiong ciia cong sudt dén viéc thu nhin terpenoids

Can 1 g bot nguyén liéu cho vao mdi cbe ¢ dung tich 100 mL. Sau dé, st dung ethanol 50% lam
dung méi duoc bd sung theo ty 16 nguyén liéu/dung méi da thiét 1ap trong thir nghiém. Khudy ky dé
dam bao dung méi va bot nguyén liéu hoa tron dong nhat. Cong suat vi song sir dung (may Sharp
900VNS — Viét Nam) dugc khao sat & cac mie 180, 270, 360, 450 va 540 W, va duoc giir ¢ dinh trong
2,5 phiit. Sau khi mau dugc chiéu vi séng, cac mau duoc gitr 6n nhiét & 60 °C trong 60 phit bang thiét
bi (Memmert WNB10 — Birc). Tiép theo, ly tam hdn hop ¢ tdc d6 5.000 vong/phut trong 15 phit (st
dung may Hermle Z206A — My), sau d6 loc chan khong dé loc 1iy phan dich trong. Xac dinh ham lugng
terpenoids (TTC) trong miu dich chiét bang phwong phap do quang phd nhu di mé ta.

Anh hieong ciia thoi gian dén viéc thu nhdn terpenoids

Can 1 g bdt nguyén liéu cho vao mdi cde c6 dung tich 100 mL. Sau dé, tién hanh bo sung dung moi
ethanol 50% phu hop v6i ty 1& nguyén li¢u va dung méi da xac dinh trong thi nghiém. Hon hop dugc
khudy déu nhim dam bao sy ddng nhat gitra dung moi va bot nguyén liéu. Thoi gian vi song 1an luot &
muc nhu sau: 1,0; 1,5; 2,0; 2,5 va 3,0 phat vdi cong suat vi song ¢ dinh nhu trong thi nghiém. Sau khi
chiéu vi song, cac mau duge duy tri ¢ nhiét ¢ on dinh 60 °C trong 60 phit trong thiét bi bé 6n nhiét
(Memmert WNBI10 - Dirc). Tiép dén, hdn hop dugc ly tim bang thiét bi Hermle Z206A ciia My vdi toc
d6 5.000 vong/phut trong 15 phut va tiép tuc thuc hién loc chan khong nhim thu nhan phan dich trong.
Ham lugng terpenoids (TTC) trong mau dich chiét duoc xac dinh theo phuong phap da dé cap trudc do.

2.2.3. Panh gid hoat tinh khéng khudn théng qua phwong phdp xdc dinh nong dé irc ché toi thiéu (MIC)

Pha lodng mau dich trich thu duoc tir phwong phap trich ly ¢ ham lugng cao nhét & nhiéu nong do
khac nhau dé xac dinh tinh khang khuéan d6i v6i E. coli, S. aureus, B. subtilis va Salmonella. Kha nang
khang khuén cua terpenoids duoc danh gia thong qua phuong phap xac dinh ndng do uc ché t6i thiéu
(MIC). Qua trinh pha loang dugc thyc hién béc hai tir nong do ban dau 400 pg/mL trong moi trudng nude.
Vi khuin dwoc nudi cdy trong 24 gio va mat do dugce diéu chinh xuéng 10° CFU/mL. De thyc hién thi
nghiém, hat 50 pL dung dich vi khuén va 50 uL dung dich terpenoids pha loang 6 nhiéu nong d6 vao tiing
giéng cua dia thi nghiém. Giéng déi chimg bao gom dich khuén va méi trudng nudi cdy ma khong co
terpenoids. Mbi nghiém thic dugc tién hanh véi ba lan lap lai. Cac dia dugc u trong diéu kién nhiét do
37 °C trong subt 24 gio. Sau thoi gian 1, thém vao mdi giéng 30 pL dung dich resazurin 0,015% va tiép
tuc 1 & 37 °C dé theo ddi sy mau sdc bién doi [9]. Mau dbi ching am sir dung dung méi pha loing mau
thay cho mau dich chiét xuat va mau ddi chimg duong dugc thuc hién voi thude ampicillin.

2.3. Phuong phap xic dinh tdng ham hrgng terpenoids

Qua trinh thyc hién xay dung duong chuén véi chét chuén 13 acid ursolic, dugc st dung dé do
nong do tir 100 dén 1.000 ug/mL. Chuan bi 200 pL dung dich mau cho mdi dng nghiém, sau d6 bo sung
300 pL dung dich vanillin 5% pha trong acid acetic cing v6i 1 mL HClO4 ddm dic. Tiép theo, mau
dugce gilr 6 nhi€t d§ 70 °C trong 15 phit trong diéu kién t6i. Sau giai doan nay, dung dich duoc chuyén
sang binh dinh mtc 10 mL bang cthyl acetate va tién hanh do ham lugng terpenoids thong qua quang
phd tai bude song 548 nm. DSi véi miu tring, dung moi ethanol 50% duoc sir dung thay thé cho mau
va duge thye hién theo cung mét quy trinh. Gia tri mét d6 quang (OD) thu dugce s€ dugc dung dé thiét
1ap duong chuan, mau nghién ciru duoc phan tich bang phuong phép quang phé dé xac dinh ham luong
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terpepoids, véi bude song Iwra chon 14 548 nm [8]. Ham lugng terpenoids duoc tinh theo khdi luong trén
g chat kho (mg/gck) bang cong thirc:
\ . _ €n.V.100
Ham lugng terpenoids (mg/gek) = ML00—)
~ Trongdé:Cla tong ham lugng terpenoids theo acid ursolic (mg/gek), V 1a thé tich dung méi dung
dé trich ly (mL); M 1a khéi lugng nguyén lidu trich ly (g); n 1 hé s6 pha lodng va h 1a 6 am mau (%).

2.4. Phwong phap xir Iy s6 liéu

Céc thi nghiém dugc thuc hién ba 1an mot cach doc lap. Két qua dugc trinh bay dudi dang gia tri
trung binh kém theo d¢ 1éch chuan (Mean % SD). Phén tich phuong sai ANOVA duoc tién hanh bang
phan mém Minitab 19 dé xac dinh sy khac biét ¢ y nghia thong ké gitra cac mau. Céc biéu dd dugc tao
ra bang phan mém Microsoft Excel 2019.

3. KET QUA VA THAO LUAN
3.1. Tac dong ciia cong suit va thoi gian sidéu Am 1én ham lwong terpenoids

Cong sudt 1a mot trong nhing yéu té then chét anh huong truc tiép dén hidu qua chiét xuat, vi n6
thé hién muc ning luong duogc truyén vao chat 1ong c6 du hiéu qua dé thu nhan terpenoids hay khong.
Cong suét siéu am cang cao thi kha ning pha v& cdu triic cua thyc vat cang 16n, nhd vao hiéu Gng cit
va su nhiéu loan do séng siéu 4m tao ra. Bén canh dé, thoi gian tién hanh chiéu song siéu am ciling quan
trong trong toan bd viéc chiét xuat, vi né anh hudng truc tiép dén mirc do tiép xtic bé mat giira cac chét
[10]. Ty 1é ran - long ciing 1a mot trong nhiing yéu t6 tic dong manh m& dén hiéu qua cta qua trinh
chiét xuat. Thé tich sir dung cin phai du dé dam bao toan bo khéi luong nguyén li¢u dugc ngap hoan
toan trong dung mdi, dic biét 1a khi mau né ra trong qué trinh chiét xuat. Tuy nhién, khi ty 1é rin va
chat 1ong vira phai, c6 thé thuc day tdc d6 khuéch tan ciia cac chat tan va 1am cho nhiéu terpenoids hon
di vao dung dich, trong khi viéc st dung nhiéu dung moi hon s& gy ra chi phi cao hon. Trong qua trinh
chiét xuét hd trg si€u am, ty 1¢ ran/long la thong s6 chi phéi dang ké hiéu qua truyén ning luong siéu
am, chénh léch ndng d6 va toc do chuyén khdi cua chat tan vao dung méi [11].
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) o Hinh 1. Két qua khao sat chiét xuat terpenoids co h§ tro si€u am )
Doi voi tumg yeu 16 khao sdt, cc ky tw khac nhau (a, b, c...) trén moi cot biéu thi su khdc biét co y nghia thong ké
giita cac nghiém thé (ANOVA, p < 0,05).

Trong khao sat don yéu t6, hiéu suét thu nhan terpenoid tang khi ty 1é ran/long giam tir 1:10 xubng
1:50 (w/v), twong Ging v&i sy gia tang luong dung moi. Tuy nhién, viéc st dung thé tich dung méi qua
16n 1am tang chi phi va giam tinh thyc tién cia quy trinh. Do d6, ty 18 rdn/léng 1:20 (w/v) dugc lya chon
cho céc thi nghiém siéu am tiép theo nhim can bang gitra hidu suit thu nhan va muc tiéu thu dung moi.
Két qua nay phu hop voi nhan dinh rang ty 1& dung méi/nguyén liéu can dugc tdi wu riéng theo nén
nguyén liéu, dung moi va diéu kién siéu 4m; chéng han, Vo va cong sy (2023) xac dinh ty 1¢ léng/r'fm
40 mL/g 1a phi hop dé thu nhan terpenoid tir r& Abelmoschus sagittifolius [12]. Tac dong cua cong suat
va thoi gian siéu am dén ham lugng terpenoids trong chiét xuat dugc minh hoa trong Hinh 1.

Phuong phap chiét xuat c6 sir dung séng siéu 4m gilp nang cao hiéu suat thu nhan véi muc dich
nhim rat ngan qua trinh thu nhén terpenoids. Khi cong suat siéu am tang, cac bot khi trong dung méi duoc
nén chit, tir d6 dan dén viéc ap suét tang va nhiét d6 1én cao, pha v& cac bong bong khi. Nho vao hién
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twong ndy, cac chit ndi bao bén trong nguyén lidu duoc thoét ra bén ngoai dung méi. Khi cong suét cang
16n thi kha nang xam thyc khi cang manh, dan dén pha v cac thanh t& bao nhiéu hon, tir 46 nang cao dugc
h1eu suat chiét xuat tang cao [13]. Trong qua trinh thyc nghiém, ham hr(mg terpenmds bi anh huorng tryc
tiép boi cong sudt sidu am. Két qua nhan thdy bién do siéu am tir 20% dén 25% (thiét bi co cong suat tdi
da 750 W) thi ham lugng terpenoids tang 1én va bién dd si€u am trén 25% thi ham luong terpenoids cang
giam xudng, bién do siéu &m & 25% thi ham lugng terpenoids dat dugc 55,87 + 0,4 mg/gek, nhung khi
bién do siéu 4m vuot qua 30% xu hudng ham lugng terpenoids giam dan khi bién d¢ dat 40% thi ham
luong terpenoids chi con 40,83 + 0,32 mg/gek. Viée nay co thé gidi thich rang rung dong siéu 4m & bién
d06 cao co thé gay ra su pha vd mang plasma cua té bao thuc vat, s khuéch tan va giai phong terpenoids
tang [14]. Viéc tang cuong bién d¢ siéu am dan dén sy gia ting s6 luong bot tao ra, didu nay dan dén s
két hop cua bot, 1am bién dang va nd khong dbi xtng, 1am giam tic dung phé huy ctia ching 1én thanh té
bao cua thuc vat. Thém vao do, mac do cao cua cac géc ty do khac xay ra trong viéc pha v& bot va lam
suy yéu cac phén tir phenolic va terpenoids, do d6 giam ning suit chiét xuat [15]. Tuy nhién, d6i véi
terpenoids 1a mot hop chét nhay cam véi nhiét, mac du bién d6 ting qua cao (> 30%) thi nhiét do tai tam
nguyén liéu ting 1én lam giam di viéc thu nhan terpenoids [16]. Phan tich ANOVA cho thiy khi ting bién
do tir 20% 1én 30% dan dén sy tang dang ké ham lugng terpenoids (p < 0,05). Tuy nhién, khi bién d6 vuot
quéa 30% thi ham lugng terpenoids giam dang ké, vi vay, diéu kién phu hop ciia qué trinh thu nhan
terpenoids tir cAy C. esculentus véi bién d¢ 1a 25% cho ra ham lugng cao nht.

Hinh 1B thé hién khi khao sat thoi gian tir 3 &én 9 phut, ham luong terpenoids tang dang ké tir
43,50 + 0,55 mg/gek 1én 78,79 + 1,00 mg/gek. Su tang ham luong terpenoids co thé ly giai rang, khi
kéo dai thoi gian thi din dén viéc bé mit giira chét tan va dung moi tiép xuc, cac hop chét hitu co ¢o
didu kién thuan loi dé khuéch tan ra bén ngoai méi truong. Tuy nhién, khi ham luong terpenoids 1a
65,65 + 0,82 mg/gek & thoi gian 11 phut. Qua trinh siéu 4m kéo dai khéng phit hop cho cac hop chét tw
nhién, khi thoi gian cang lau thi song si€u am s€ lam anh hudng dén chinh chét thu nhan trong qua trinh
trich ly [12]. V& Tén Phat va cong su (2024) da chimg minh rang cac hoat chat mang nhiéu tinh sinh
hoc s& bi anh hudng ciia nhiét boi hé thdng déu do siéu am, két qua cho thay hiéu suat chiét xuat ting
cao nhung khi thoi gian qua 1au sé tac dong dén ham luong va giam ham luong cua terpenoids [17]. Khi
thoi gian cang lau, ham luong terpenoids sé bi giam di boi viéc song siéu 4m s& pha v di ciu tric ciia
céc chat, song am s& tang ap luc nén manh va lam gién 1én thanh té bao va 1am cho su bién doi cac hop
chét dién ra nhanh hon [17]. Két qua phan tich bién dong ANOVA cho thay su khac biét c6 y nghia
thong ké giira cac mau nghién ctru (p < 0,05) vé ham luong terpenoids ¢ thoi gian khao sat tir 3 phut
dén 11 phut, voi két qua ham lwong terpenoids cao nhit trong thoi gian 9 phut. Nhu vy, trong qua trinh
thu nhén terpenoids v&i thoi gian phit hop cho ham lwong cao nhit 1a 9 phut.

3.2. Tac dong ciia cac yéu t6 dén ham lwong terpenoids thu nhén tir qua trinh chiét xuét c6 hd tro
vi séng

Ty 1¢ nguyén liéu so v6i dung moi ¢6 sy tuong tac manh me trong qua trinh chiét xuit terpenoids.
Ngoai ra, cong suét va thoi gian xtr 1y vi song cting la yéu td tac dong chinh dén viéc thu hdi terpenoids.
Ty 1€ nguyén li¢u v6i dung moi, cong suét va thoi gian tac dong chiéu vi song dugc khao sat nham dé
lwa chon cac yéu t& phit hop cho qua trinh chiét xuat terpenoids duoc hién thi & Hinh 2.

Tu dit liéu Hinh 2A, v6i lugng thoi gian 2,5 phut ty 1¢ tang dan tir 1/10 dén 1/30 (w/v), ham lugng
terpenoids c6 xu hudng ting khi ty 1& nguyén liéu va dung méi tir 1/10 chuyén sang 1/20 véi budce nhay 5
mL ctia dung méi. Tuy nhién, khi ty 1¢ ting 1én 1/25, ham lugng terpenoids lai giam. Diéu nay cho thay
rang dung moi c6 anh huong 16n dén qué trinh chiét xut: néu ty 1é dung méi ting cao, lugng terpenoids
thu dwoc s& giam. Tai ty 1& 1/20, ham lugng terpenoids dat tdi da 79,39 = 0,78 mg/gck, véi su khac biét
nay c6 y nghia thong ké & mirc tin cay 95% (p < 0,05) so véi cac ty 18 khac. Nguoc lai, khi tang ty 1¢ 1én
125 (w/v), ham luong giam con 57,31 + 0,31 mg/gek. Viée tang cong suét chiéu vi song £0op phan lam
nhiét d6 ting va ap suat mot cach c6 kiém soat, thuc dy hiéu qua qué trinh Jpha huy thanh té bao thyc vat.
Piéu nay gitp giam dang ké cac rao can vét Iy va cai thién sy giai phong chit tan tir ma trén thuc vat, dong
thoi ting cudng kha ning tham thau cua dung méi ciing nhu do hoa tan cia cac chét tan [15]. Ham luong
terpenoids s& ngumg gia tang khi hdn hop dat trang thai can bémg trong dich trich. Liic nay, két qua thu hdi
ham lugng terpenoids gay nén hao phi dung méi str dung, dong thoi ham luong terpenoids cling bi anh
huong boi lugng dung mdi qua 16n trong qua trinh trich ly. Tir do, chira rang lugng dung méi cang nhiéu
khi tiép xtic v6i cac hop chit ty nhién cang lau s€ lam anh huong dén ham lugng thu nhan terpenoids [18].
Nhur vay, didu kién t6t nhat cho thir nghiém tiép theo dwoc xac dinh véi ty 18 1a 1/20 (w/v).
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Hinh 2. Két qua khao sat anh huong cua ty 1& nguyén liéu/dung moi (A), cong suét (B) va thoi gian (C)
dén chiét xuat terpenoids c6 sy hd trg vi song
DG véi tirmg yéu t6 khdo sat, cc ky tw khdc nhau (a, b, c...) trén moi cot biéu thi s khdc biét ¢é y nghia
théng ké giita cdc nghiém thé (ANOVA, p < 0,05).

Tir dit liéu Hinh 2A, v6i lugng thoi gian 2,5 phut, ty 18 ting dan tir 1/10 dén 1/30 (w/v), khi ty 18
nguyén li€u véi dung moi tang tir 1/10 1én 1/20 (w/v), vai budce nhay ty 1€ dung méi 1a 5 mL, ham lugng
terpenoids c6 xu hudng tang truong rod rét. Mac du vay, khi lugng dung moi dugc tang 1én véi ty 1€ 1/25
(w/v), ham lugng terpenoids lai giam. Didu nay cho thay dung méi c¢6 anh hudng 16n dén qué trinh chiét
xudt: khi ty 1& dung méi cao hon, lugng terpenoids thu dugc s& it hon. O ty 1& dung méi 1/20 (w/v), ham
luong terpenoids dat mirc cao nhat, cu thé 1a 79,39 + 0,78 mg/gck (su khéac biét 1a ¢6 ¥ nghia thong ké
¢ mire tin cdy 95%, p < 0,05 so vdi cac ty 1€ khac) nhung khi ¢ ty 1€ 1én 1/25 (w/v) ham lugng terpenoids
giam con 57,31 + 0,31 mg/gek. Viée tang cong suét chiéu vi song gop phén lam nhiét do ting va ap suit
mot cach co kiém soat, thic ddy hiéu qua qua trinh pha huy thanh t€ bao thuc vat. Diéu nay giup giam
dang ké cac rao can vat Iy va cai thién sy giai phong chat tan tir ma tran thue vat, ddng thoi ting cudng
kha niang thim thdu ciia dung méi cling nhu d6 hoa tan ciia cac chét tan [19]. Ham luong terpenoids s&
ngimg gia ting khi hdn hop dat trang thai can bang trong dich trich. Liic nay, két qua thu hdi ham luong
terpenoids gay nén hao phi dung méi sir dung, dong thoi ham lugng terpenoids ciing bi anh hudong boi
lugng dung méi qua 16n trong qua trinh trich ly. Tir d6, chi ra rang lugng dung méi cang nhiéu khi tiép
xuc véi cac hop chat ty nhién cang lau s& 1am anh hudng dén ham lugng thu nhan terpenoids [19]. Nhu
vay, diéu kién t&t nhét cho thir nghiém tiép theo dwogc xac dinh vai ty 18 1/20 (w/v).

Yéu té cong suét cua 10 vi séng ciing 1a mot trong nhitng yéu té quan trong tic dong dén qua trinh
trich ly. Tuy thudc vao mirc cong suét khac nhau, kha ning thém thiu ciing s& thay d6i, dan dén su khac
biét trong chiét xudt thu nhan terpenoids, qua do truc tlep tac dong dén qua trinh chiét xuit thu
terpenoids. Ham lugng terpenoids dudi tic dong ctia cong suat vi song ting dan tir murc 180 dén 540 W
v6i bude nhay 90 W va thu duge ham lugng terpenoids cao nhit khi cong suat 360 W 1a 75,21 + 0,44
mg/gek (Hinh 2B). Trong khi do, khi tang cong suét khi chiéu vi song vugt qua mirc can bang thi ham
luong terpenoids giam xudng dan & cong suit 450 W va 540 W thi ham luong thu dugc 1an luot 13 68,20
+ 0,85 mg/gck, 60,75 + 0,81 mg/gek. Trong qué trinh vi séng, cac tia vi song gdy chuyén dong manh
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lam hon loan cac ion tong dung méi, tao ra ap luc truc tiép trén té bao ciia nguyén lidu. Tir d0, khi cong
sudt hoat dong qua 16n, né sé tac dong truc tiép dén cac hop chét hitu co, lam giam hi¢u qua trong viéc
thu hdi terpenoids [20]. Bé dam bao khong anh huong tryc tiép den ham lugng terpenoids, mirc cong
suét vi song dugc lya chon 1a 360 W tot nhat cho céc thi nghiém tiép theo.

Cung v6i hai yéu td ty 16 nguyén liéu : dung moi va cong suét vi song, thoi gian vi song ciing dong
vai trd quan trong, anh huong dang ké dén kha nang thu hoi ham luong terpenoids. Két qua thé hién
trong Hinh 2C cho thay ham lugng terpenoids c6 xu hudng ting dan tir khoang thoi gian 1,0 dén 2,0
phut, dat mirc cao nhét tai 2,0 phut véi gia tri 83,37 = 0,97 mg/gek va sy khac biét nay céd y nghia théng
ké. Thoi gian vi song kéo dai dén 2,5 va 3,0 phuat thi ham luong thu hdi terpenoids giam, trong d6 giam
manh nhat & 3,0 phat va ham lugng terpenoids chi con & mirc 57,34 + 0,44 mg/gck. Thoi gian chiéu vi
song kéo dai tac dong truc tiép dén ham luong terpenoids trong qua trinh thu nhan, vi khi thoi gian ting,
ma sat gia ting dan dén nhiét d¢ cao hon, khién dung méi bay hoi. Cudng d6 cong suét vi song tang thi
nhiét do trong méu ciing ting 1én. Vi thé, qua trinh trich ly hoat dong hiéu qua nho sy tic dong dong
thoi ctia nhiét d va ap luc, 1am cac thanh té bao nguyén liéu bi v& ra, gitip cac chat tan dugc giai phong
ra ngoai nhiéu hon. Tuy nhién, néu thoi gian kéo dai hodc nhiét do vuot qua ngudng cho phép, ham
luong terpenoids c6 thé bi anh hudng [20]. Nhu vay, thoi gian pht hgp cho viéc thu nhan ham lugng
terpenoids cao la 2 phut.

3.3. Panh gia kha ning khang khuin bing phuwong phép xac dinh ndng d¢ e ché tdi thiéu (MIC)

) Nhiéu nghién ctru di chimg minh ring phuong phap vi pha loang gitp xac dinh ndng do trc ché
t61 thi€u (MIC) v6i do chinh xac va hiéu qua cao [21]. Két qua vé MIC cua cac terpenoids thu duoc tir
phuong phap chict xuat cd sy ho tro cua song vi ba dugc thé hién trong Hinh 3.

Nong d¢ mau
(ug/mL)

Nong d6 mau
(pg/mL)

L1 L2 L3 BC(+)DBC(-) L1 L2 L3 D(( )BC (-) Ll L2 L3 BC(-)bC(+) L1 L2 L3 DPC(-)DC(+)

400

200

BC (-): dbi chimg 4m, DC (+): dbi chimg duwong
Hinh 3. (A) Kha nang khang khuan voi E. coli va Salmonella,
(B) Kha nang khang khuan véi S. aureus va B. subtilis bang phuong phap MIC

Nong d6 te ché t6i thiéu (MIC) duge x4c dinh 1a ndng do terpenoids cao nhat ma dung dich van
giit dugc mau xanh, hodc 1a ndng d6 pha lodng dau tién ma dung dich chuyén sang mau hong, cho thdy
su trc ché rd rét d6i voi sy phat trién ciia vi khuan. Céc terpenoid da duge cong nhén c6 tac dung khang
khuédn ddi véi cac vi khuan nhu S. aureus, B. subtilis, E. coli va Salmonella. Hinh 3 cho thay nhiing
giéng c6 thudc thir resazurin khong thay d6i mau tir xanh sang hong c6 nong ¢ mau thap nhat c6 kha
nang trc ché sy phat trién ctia vi khuan. D6i v6i bén ching vi khuan da thir nghiém, ndng do tre ché toi
thiéu ddi voi S. aureus va Salmonella 13 6,25 png/mL, trong khi dbi v6i B. subtilis va E. coli 1 12,5
pg/mL. Tinh khang khuén cua cc hop chat thién nhién trong tinh diu d dwoc ghi nhan & mc tich cyc,
tir 128 dén 203,2 pg/mL [21]. Nghién ctru cua Nikolic va cong su (2024) da chi ra rang tinh diu oregano
va co xa huong chtra cac terpenoids c6 kha ning (rc ché da dang trén cac chung vi khuin Gram am va
Gram duong. Két qua nghién ctru cho thiy terpenoid tir C. esculentus cing c6 déc tinh khang khuén
tuong tu, voi muc dao dong trong khoang 128 dén 203,2 pg/mL. Qua trinh chiét xuét terpenoid nham
nang cao gia tri kinh té cia ciy cu géu va ung dung trong cac linh vuc y hoc, sinh hoc va thuc phdm
chure ning.
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4. KET LUAN

Phuong phép chiét xuét terpenoids tir C. esculentus c6 sy hd trg ctia vi song cho higu qua cao hon
s0 voi phurong phép chiét xuat bang song siéu am. Khi sir dung dung méi véi ty 1& 1/20 (w/v), cong suét
vi song 360 W va thoi gian chiéu song 2 phuat, phuong phap chiét xuit bang vi song dat dwoc lugng
terpenoids 1a 83,37 + 0,97 mg/gck, vugt trdi hon so vdi phuong phap siéu am vaéi bién dd 25% trong
thoi gian 9 phiit. Terpenoids thu dugc tir phwong phap nay con cho thay kha ning trc ché hiéu qua dbi
v6i 4 chung vi khuéan, gom S. aureus, B. subtilis, E. coli va Salmonella, thong qua phuong phap MIC,
xéc dinh ndng do wrc ché tbi thiéu.

Loi cam on: Nghién ctru nay do Truong Dai hoc Cong Thuong Thanh phd HO Chi Minh bao trg va cip
kinh phi theo Hop dong s6 186/HD-DCT ngay 31 thang 08 nam 2023.
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ABSTRACT

EFFECTS OF ULTRASOUND- AND MICROWAVE-ASSISTED EXTRACTION
ON TERPENOIDS RECOVERY FROM Cyperus esculentus AND EVALUATION
OF ANTIBACTERIAL ACTIVITY

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

Terpenoids from plants are a source of bioactivities, including antibacterial, antioxidant, anti-
inflammatory. This study focused on the recovery of terpenoids from Cyperus esculentus using
microwave-assisted extraction (MAE), ultrasound-assisted extraction (UAE) and evaluation of the
bioactivity of the extracts. The purpose of these two extraction methods was to compare the efficiency
of terpenoids recovery from C. esculentus. In addition, this method demonstrated a significant reduction
in energy consumption and processing time and was evaluated as effective for the recovery of bioactive
natural organic compounds from plants. For the microwave-assisted extraction method with a
material/solvent ratio of 1/20 w/v, a microwave power of 360 W, and a microwave time of 2 min, the
terpenoids content was 83.37 £ 0.97 mg/gck. The two main factors investigated in the ultrasound-
assisted extraction process were ultrasound power (%) and ultrasound time (min), the extraction
efficiency was evaluated through the terpenoids content. The research results showed that, under the
condition of 25% ultrasound amplitude and 9 min of ultrasound time, the terpenoids content reached
78.79 + 1.00 mg/gck. Terpenoids have antibacterial properties against Gram-negative and Gram-
positive strains such as S. aureus, B. subtilis, E. coli, and Salmonella.

Keywords: Cyperus esculentus, microwave, terpenoids, ultrasound, antibacterial.
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