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TOM TAT

La giang (Aganonerion polymorphum Pierre ex Spire) 1a mot loai thao dugc ban dia giau hop chét
sinh hoc, bao gdm polyphenol (TPC) va flavonoid (TFC), dong thoi thé hién kha ning chdng oxy hoa
dang chu y. Tuy nhién, viéc nghién ctru chiét xuét cac hop chit nay bang phwong phéap hd tro séng siéu
am (UAE) van con han ché, dic biét lién quan dén cac yéu td nhu nhiét do séy, nf‘)ng d6 ethanol, ciing
nhu diéu kién nhiét do va thoi gian xir Iy bang song siéu am. Do d6, nghién ctru nay duoc tién hanh
nham danh gia anh hudng cia cac thong sé trén dén hiéu qua chiét xuat TPC va TFC tir 14 giang. Cac
thi nghiém duoc bé tri voi nhiét do say 45 dén 65 °C, dung moi chiét gdm nudc va ethanol & ndng do
50 dén 90% theo ty 18 1:10 (w/v), két hop hd tro song siéu am & tan sé 37 kHz véi cac mirc nhiét do 28
dén 60 °C trong khoang thoi gian 5 dén 20 phut. Céc chi tiéu phéan tich bao gdm ham luong TPC
(ugGAE/100 g vat chét kho [vek]), TFC (ngQE/100 g vek) va gid tri ICso. Két qua cho thiy diéu kién
t6t nhat khoang khao sat nhu sau: sdy 14 giang & 55 °C, sit dung ethanol 70% dé trich ly, xtr Iy séng siéu
am & 50 °C trong 10 phit dat ham lwong TPC va TFC cao nhét 1an luot 456,57 + 2,34 ngGAE/100 g
vek va 138,21 + 1,37 pgQE/100 g vek. Dich chiét thu dugc ciing thé hién kha ning khang oxy hoa vai
1Cso dat 207,50 £ 3,74 pg/mL.

Tuwr khoa: La giang, song siéu am, polyphenols, flavonoids, khang oxy hoéa.
1. MO PAU

La giang (Aganonerion polymorphum) thudc ho Apocynaceae, phan bd chu yéu ¢ khu vuc mién
Trung va Tdy Nguyén Viét Nam, chiing dugc dung rong réi trong 4m thyc cling nhu y hoc dan gian [1].
Loai cdy nay c6 vi chua dédc trung, thuong dugc dung nhu rau hodc lam thudc. Thanh phan héa hoc
cua la giang bao gdm saponin, tanin, flavonoid, sterol, acid hiru co va nhiéu vi chét dinh dudng [2].
Trong s6 do, cac hop chat Jpolyphenol, flavonoid va saponin la nhiing chat chuyén hoa thir cap c6
ngudn gdc tu nhién, pho bién trong thao duoc, da dugc chimg minh co hoat tinh sinh hoc quan trong,
dic biét 1a kha nang chong oxy hoa [3]. Ching c6 tac dyng trung hoa gbc tu do va han ché qua trinh
peroxy hoa lipid trong co the [4]. Ngoai ra, polyphenol va flavonoid con dugc xem nhu nhirng khang
sinh tu nhién dbi V61 mot s6 vi khuan sinh dgc t6 gy ngd doc thyc pham [5]. Mic du 1a giang la
ngudn duge ligu tiém nang, nhung cac nghién ctru vé hoat tinh sinh hoc cua dich chiét tir loai nay van
con han ché. Phén 16n cac cong bd hién nay chi dé cap den 1a giang cung voi cac loai thyc vat khac
¢6 déc tinh twong tw, ma chua tap trung danh gia chi tiét cac yéu té anh hudng dén qua trinh chiét
xuat TPC, TFC va kha nang khang oxy hoa [2,6]. Hon nira, cac nghién ctru da cong b truge day chu
yeu st dung phuong phap chiét xuét truyén thdng, chua 4p dung cong nghé hién dai hd trg qua trinh
chiét tach.

Chiét xut hop chit sinh hoc 1a qua trmh tach cac chat tir nguyén liéu thyc vat hodc sinh vat
bang dung méi thich hgp. Trong thoi gian gan day, su két hop gitra ky thuét chiét Xuat truyén thong
va hd trg siéu Am (UAE) da tr¢ thanh hu6ng nghién clru ndi bét vi gitp tang hi¢u suét, rat ngan qua
trinh trich ly va han ché nhu cau sir dung dung mdi trong trich ly, nhung van gilr dugc hoat tinh sinh
hoc cuia nhirng hop chét ty nhién d& bién déi khi tiép xac voi nhiét [7]. Phuong phap UAE cho thiy
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kha nang thuc day giai phong ciing nhu chiét tach cac hop chit da dang vé tinh phan cuc, dic biét 1a
polyphenol va flavonoid, tir nguyén liéu c6 ngudn gdc thyc vat [8]. Xuat phat tir nhitng co s& nay,
nghién ctiru duge tién hanh nham xac dinh cac thong sé anh hudng dén qua trinh chiét tich polyphenol
va flavonoid tir 14 giang bang UAE, tao nén tang khoa hoc cho viéc xdy dung quy trinh trich ly cac
hop chat tu nhién c¢6 hoat tinh sinh hoc, tmg dung trong y dugc, cong nghé sinh hoc va cong nghiép
thuc pham.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit ligu

La giang duoc thu hai vao thoi gian thang 1 dén 3 ndm 2025, tai ba diém trén dia ban tinh Kién
Giang, mau duogc tron gdp voi ty 1¢ bang nhau.

Hoa chét st dung: Folin - Ciocalteu’s phenol reagent (2N, Puc); Na,COs (99,8%, Xilong, Trung
Qudc); AlCL.6H,0 (98%, Xilong, Trung Qudc); NaNO; (99%, Xilong, Trung Qudc); NaOH (96%,
Xilong, Trung Qudc); acid ascorbic (99,7%, Xilong, Trung Qudc); ethanol (99,5%, Xilong, Trung
Qudc); methanol (99,5%, Xilong, Trung Qudc); DPPH (95%, Alfa Aesar, My).

Thiét bi: ti sy nhiét dbi luu (dung tich 108 lit, UF110Memmert, Dirc); bé“}ng bé rira siéu 4m (18
lit, EIma S180H, Birc); may ly tam (Rotofix 32A, Hettich, Dirc); mdy quang pho UV - VIS (UV 1800,
Shimadzu, Nhat); can say am (MS70, A&D, Nhat).

2.2. Phuong phap nghién ctru
2.2.1. Anh hwéng nhiét do sdy

La giang sau khi loai bd phﬁn day leo (than), duoc rira sach dé rdo nude (bé mat 14 kho nuéce, d0
am cua nguyén liéu 81,32 + 1,8%). La dugc phit déu trén mat khay 15 (kich thudc khay 40 x 60 cm), do
day 16p 14 1,5 + 0,3 cm, mdi khay sy 0,5 kg 14 giang, nguyén liéu duoc sdy theo luot, mdi lugt sdy 5
khay. Str dung tu sdy nhiét ddi luu & cac mirc nhiét d¢ 45; 50; 55; 60 °C qua trinh siy ¢ dinh thong sd
toc do gio 60% cong suét, cira thoat Am md 100%. La giang dugc say dén do 4m 9 + 1% (xac dinh bang
can sdy am), két thuc qué trinh sdy mau dugc nghién thanh bot dinh lwong polyphenol, flavonoid. Thi
nghiém dugc b tri ngau nhién véi 3 lan 1ap lai, téng s6 12 don vi thi nghiém.

2.2.2. Anh hwéng ciia ty 1é ethanol trong dung méi chiét

La giang dugc sdy theo nhiét d6 da chon & phan 2.2. 1, nghién thanh bot. Chuén bi | dung moi
cthanol ¢ nong d6 50; 70; 90% dong 30 mL dung moéi vao ong nghiém c6 nép. Cén 3 8 mau cho vao
dng nghiém c6 chira dung méi, ty 16 1:10 (w/v). Lac cho mau hoa vé6i dung méi, dat ng nghiém vao
gia do va chuyén vao bé rtra siéu am hoat dong o tan s6 37 kHz, nhiét do nude trong bé duoc ¢ dinh
55 °C trong thoi gian 15 phat. Sau d6 mau dwoc ly tim 4000 vong trong 15 phut, dich chiét thu duogc
tién hanh dinh luong polyphenol, flavonoid. Céc thi nghiém dugc sap xép theo thiét ké ngau nhién, mdi
thi nghiém dugc 1ap lai 3 lan, tao thanh téng cong 9 don vi thi nghiém.

2.2.3. Anh hwéng cia diéu kién nhiét dé va thoi gian siéu am dén qud trinh chiét

La giang duogc sa‘iy theo nhiét d6 da chon & phﬁn 2.2.1, nghién thanh bot. Chudn dung moi ethanol
theo nbng d6 da chon & phan 2.2.2, dong 30 mL dung méi vao 6ng nghiém c6 ndp. Can 3 2 mau cho
vao Ong nghiém c6 chira dung moéi, ty 1& 1:10 (w/v). Lac cho mau hoa v6i dung mdi, dat o ong nghiém
vao gia d& va chuyén vao bé rira siéu 4m hoat dong & tan sé 37 kHz, nhiét do nude trong bé dugc dleu
chinh & cac muc 28 + 0,5; 40; 50; 60 °C trong thoi gian 5; 10; 15; 20 phut. Sau dé mau duoc ly tim te
d6 4000 vong trong 15 phit, dich chiét thu dugc tién hanh dinh lwong polyphenol, flavonoid. Cac thi
nghiém dugc sép xép theo thiét ké ngau nhién, mdi thi nghiém duogc lap lai 3 lan, tao thanh téng cong
36 don vi thi nghiém.

2.2.4. Bdnh gia hoat tinh chéng oxy héa bang phwong phdp DPPH

Dich chiét 1a giang duoc chuén bi miu theo céc nghiém thtrc da chon ¢ muc 2.2.1; 2.2.2; 2.2.3,
mau dich chiét thu duge sir dung dé danh gia hoat tinh chong oxy héa bang phép thir DPPH. Dung acid
ascorbic 1am chat chuan dé so sanh kha nang khang gdc tu do cua dich chiét tir 1 giang. Cac thi nghiém
duoc sép xép theo thiét ké ngau nhién, mdi thi nghiém dugc lip lai 3 lan.
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2.2.5. Phwong phap phan tich

Polyphenol tong xac dinh biang phuong phép Folin - Ciocalteu theo Lim et al. (2007) [9], ¢6 hiéu
chinh. Hat 0,5 mL mau hoc gallic acid chuan (pha trong methanol) vao 6ng nghiém, thém tiép 1,5 mL
thudc thir Folin - Ciocalteu 10% (v/v) lic déu, sau d6 dé yén 5 phut, thém tiép 1,2 mL Na,CO3 7,5%
(w/v) tron hdn hop bang vortex va 30 phiit & 40 °C trong diéu kién chin sang. Gi4 tri mat d§ quang
dugc do tai budc song 765 nm bang quang phd UV - vis. Him luong polyphenol trong mau dugce quy
d6i dya trén chuan gallic acid (GAE) theo phuong trinh duong chuan Hinh 1.
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Flavonoid xdc dinh bang phuong phép phan tng tao mau vdi AICl; theo Somdee et al. [6], ¢
hiéu chinh. Hat 1 mL mau hoic quercetin chudn (pha trong methanol) vao éng nghiém, thém 0,15 rnL
dung dich NaNO; 5% (w/v) lic déu, sau d6 dé yén 6 phut, thém 0,3 mL dung dich AICl3.6H,O 10%
(w/v) lac déu sau d6 d¢ yén 5 phut, thém 1 mL NaOH 1 M tron hon hop bang vortex sau do dé yén 15
phut trong dicu kién chan sang. Gia tri mat do quang duoc do tai budc song 510 nm bang quang phod
UV - Vis. Ham luong flavonoid trong mau duoc quy doi dya trén chuan quercetin (QE) theo phuong
trinh duwong chuan Hinh 2.

_ Kha nang khang gbe tw do DPPH duoc thyc hién theo Sakong et al. [2], ¢6 hi€u chinh. Hat I mL
mau hodc acid ascorbic chuén (pha trong methanol) vao ong nghiém, thém vao 1 mL dung dich DPPH
0,1 mM (pha trong methanol bao quan ngan mat ti lanh 24 gi¢ ¢6 chan anh sang). Tron déu bang vortex
va u 15 phuat ¢ 30 °C trong di€u kién chan sang. Phép do quang pho UV - Vis dugc thuc hién tai bude
song 517 nm d¢€ xac dinh gia tri mat d6 quang.

Kha nang khang oxy hoa (%) dugc tinh theo cong thirc:

Khé nang khang oxy hoéa (%) = [(OD. - OD)/ OD.]*100

Trong do:

OD.: Gia tri mat 46 quang do dugc ciia DPPH pha trong methanol (méu di chung).

OD:: Gia trj mat 4 quang cua DPPH khi c¢6 b6 sung mau thir (dich chiét).

2.2.6. Phirong phép xir 1y 56 liéu

Céc thi nghiém dugc tién hanh theo thiét ké ngau nhién, mdi thi nghiém lap lai 3 1an, dir liéu tir
thi nghiém trudc dugc dung lam co so cho thi nghiém sau. S lidu ghi nhan duogc tinh toan va vé dd thi
bang Microsoft Excel 2023, cac két qua thi nghiém dugc danh gia thong qua ANOVA va kiém dinh
LSD (a = 0,05) dugc thuc hién bang phan mém Statgraphics Centurion 18.1.12.

3. KET QUA VA THAO LUAN

3.1. Két qua khéo sat nhiét dé sdy dén polyphenol, flavonoid trong 14 giang

Sy thay ddi nhiét do siy c6 thé tac dong dén kha ning gitr lai cac hop chét sinh hoc, trong d6 ham
lwong polyphenol chiu anh huéng rd rét. Biéu d6 Hinh 3 thé hién két qua tac dong ctia cac muc nhiét
d6 sdy khac nhau dén TPC trong 14 giang. Két qua cho thiy, TPC thu duoc thay dbi khi thay ddi cac
mirc nhiét sy 14 giang, qua do6 cho thdy anh hudng ctua nhiét do trong qué trinh sdy anh hudng dén kha
nang chiét xuat TPC trong 14 giang. Khoang nhiét do siy tir 45; 50; 55 °C lugng TPC chiét xuat dugc
¢6 xu hudng ting lan luot 287,07; 317,85; 374,20 ngGAE/100 g vek. Trong d6 khoang nhiét do 45 va
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50 °C khong du dé pha hay cau triic t& bao, dan dén han ché kha ning giai phong hop chit trong qua
trinh chiét xuat, dong thoi & mic nhiét nay enzyme polyphenol oxydase con kha ning hoat dong, dan
dén sy phan huy mot phan hop chit TPC trong qua trinh siy [10]. Khi ting nhiét d¢ 1én 55 °C ham
lwong TPC chiét xuit dat cao nhat, theo nghién ctru ctia Patron-Vazquez et al. [10] cong b nhiét do sdy
nguyén lidu 50 - 55 °C c6 thé cai thién kha ning chiét xuét cua cac hop chat TPC, do cau tric té bao bi
pha v& mot phan, Dleu nay giup giai phong cac hop chat phenolic tong 50, dién hinh 1a acid ferulic,
gallic va vanillic vn thudng gan két v6i cac dai phén tir trong thanh té bao thuc vat [2]. O 60 va 65 °C
hop chat TPC giam con 293,97; 270,64 ugGAE/100 g vck, hién tuong suy giam nay dugc 1y giai boi
su bién d6i va phéa v& céu trac hoa hoc cua cac hop chét khi chiu tac dong cua nhiét do cao, ciing nhu
qua trinh oxy hoa xay ra manh, ngoai ra mot s6 hop chat TPC c6 thé bi bay hoi hodc bién tinh ¢ nhiét
cao [11].
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Hinh 3. Tac dong cta nhiét do sy dén TPC va TFC trong l4 giang
(Cac chit cdi a, b, c... khac nhau biéu thi sy sai khdc co y nghia thong ké ¢ mirc do tin cdy 95%)

Biéu d6 Hinh 3 thé hién ham luong TFC trong 14 giang ¢ ba mirc nhiét d6 sy khac nhau (45, 50,
55, 60 va 65 °C). Két qua ghi nhan TFC thu dugc khac biét c6 y nghia thdng ké & cac muc nhiét da bd
tri thi nghiém, nhiét do sﬁy 45; 50 va 55 °C lugng TFC thu dugc c6 xu hudng tang lan luot 40,34; 83,05;
102,64 ngGAE/100 g vck, khi nhiét do siy tang 1én 60 va 65 °C, ham lugng TFC thu dugc c¢6 xu hudng
giam. Theo nghién ctru cua Patrén-Véazquez et al. [10] cho thay cac hop chat TPC va TFC dé bi mat
hoat tinh ¢ nhiét d6 cao do cdu triic vong thom va nhom hydroxyl bi pha v, nhiing yéu t6 nay quyét
dinh dén hoat tinh sinh hoc ciing nhu kha ning chdng oxy hoéa cua hop chat. Két qua trén cho thay, diéu
kién sdy 55 °C thich hop sdy nguyén liéu 14 giang tuoi thanh 14 kho nham chiét xuat ham luong TPC va
TFC trong 14 giang.

3.2. Két qua khio sat nong do dung mdi dén polyphenol, flavonoid trong 1a giang

Két qua duoc trinh bay & Hinh 4 cho thiy ndng d6 dung méi ethanol anh huéng dang ké dén kha
nang chiét xuat TPC tir 14 giang, ndng d6 dung moi dong vai trd quyét dinh dén qua trinh hoa tan va lan
truyén cac hop chat polyphenol tir m thyc vat, vi vay luong TPC duoc giai phong trong qua trinh chiét
xuat bi anh huong 16 rét. TPC & mau d6i chimg (dung méi nude) dat 216,50 ngGAE/100 g vk, khac
biét khong c6 y nghia théng ké so voi mau str dung dung méi ethanol 50%. Khi nong d6 ethanol ting
1én 70%, hop chat TPC dat gia tri cao nhét 1a 436,04 ugGAE/100 g vck, gia tri ndy vuot trdi so voi cac
n@)ng d6 dung moi khac va khac biét 15 rét vé mit théng ké khi so sanh voi mau dbi ching. Tuy nhién,
khi tang ndng do ethanol 16n 90%, ham lwong TPC giam xudng con 333,52 ugGAE/100 g vek, mic du
van cao hon méu d6i ching nhung thap hon dang ké so véi mirc thu dwoc tai ndng do 70%. Trong qua
trinh chiét xuat, nhom hydroxyl cua polyphenol tuong tic véi nhom hydroxyl cua dung moi qua lién
két hydro, giup chung hoa tan va én dinh c4u trac. Tuy nhién, cong thirc hda hoc cua polyphenol ton tai
duoi hai dang chinh la glycoside va aglycone. Trong do, glycoside ¢6 d¢ phan cuc cao hon so voi
aglycone, c6 kha ning tan tét trong dung moéi phan cyc manh, dién hinh 13 nu6c; nguoc lai, dang
aglycone c6 d9 phan cuc trung binh va thudong dé tan trong dung méi phéan cyc vira phai, dién hinh 1a
ethanol [12]. Vi vay, sy hoa tan cua hop chat polyphenol tét hon khi dung moi chiét xuat 6 ty 1é ethanol
va nude phu hop, két qua cho thdy nong do ethanol 70% dap tmg tot cho qua trinh thu hoi polyphenol
tur 14 giang, khi céan bang t6t giita tinh phan cyc cua dung moi va kha ning hoa tan cac hop chat
polyphenol. Dong thoi, két qua nay nhat quan voi bao cdo trude day cua Chemat va cong su [6] cho
rang ethanol & ndng do 60 dén 70% 1a t6i uu cho chiét xuat polyphenol tir thuc vat, vi su ph01 hop gitra
ethanol va nudc tao nén méi truong dung moi tbi wu, hidu qua cta qua trinh hoa tan va khuéch tan cac
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hop chét ciing dugc ting cuong, hay Martin-Garcia et al. [13] khi chiét xuat TPC tir 14 dau tam (Morus
alba) da ghi nhan nong do ethanol 70% cho két qua tot nhat.
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Hinh 4. Tac dong cua népg d6 dung méi dén TPC va TEC trong 14 giang
(Cac chir cdi a, b, c... khdc nhau biéu thi su sai khdc co y nghia thong ké ¢ murc dé tin cdy 95%)

Hinh 4 minh hoa riang ndng d6 dung moéi ethanol anh hudng dén lugng TEC dugc chiét xudt tir 14
giang. Cu thé, hop chat TFC & mau ddi ching (dung mdi nudce) dat 94,37 pgGAE/100 g vek, su khac
biét nay khong dat mirc ¥ nghia thong ké khi so sanh v&i mau chiét bang dung méi ethanol 50%, qua
d6 cho thay dung mdi ethanol & ndng d6 thip lam han ché kha ning chiét xuat TFC. Tuy nhién, khi
nong d¢ ethanol dwoc nang 1én 70%, ham lugng flavonoid chiét xuat dat 119,095 pg GAE/100 g vck,
két qua cho thiy mirc gia tri vuot trdi, dong thoi khac biét c6 ¥ nghia thong ké khi so sanh véi cac mau
khac. Tuy nhién, & nong do ethanol 90% hop chit TFC chiét xuat giam xudng con 79,97 ugGAE/100 g
vck, thap hon mau ddi chimg. Nguyén nhan, do ndng do ethanol cao lam giam d¢ truong mo, can tré
qua trinh gidi phong hop chat TFC tur té bao thyc vét, dong thoi d6 phéan cuc cia dung moi thap hon nén
khong phu hop dé hoa tan cac TFC vén c6 tinh phéan cyc trung binh [14]. Cac két qua trén chimg minh
rang nong do ethanol 70% la diéu kién dung méi thich hgp cho qua trinh chiét xuat TPC va TFC tir 1a
giang. Két qua néu trén nhit quan véi nghién ciru cua Sari et al. [15], viéc ap dung dung méi ethanol
69% cung v6i hd trg siéu am cho qua trinh chiét xuit da cho phép thu hdi TPC tir 14 gdm (Gnetum
gnemon) hiéu qua hon, va v6i nghién ctru ciia Hikmawanti et al. [16], cho thay ethanol 70% tdi wu cho
chiét xuat TFC tir 14 va vo qua bd ngbt (Sauropus androgynus).

3.3. Két qua khao sat nhiét d9 va thoi gian hd tro séng siéu 4m dén polyphenol, flavonoid, trong
14 giang

Bdng 1. Tac dong cua nhiét d6 va thoi gian hd trg song siéu 4m dén TPC, TFC 14 giang

STT | Nhiétds (°C) | Thoi gian (phut) | TPC (ugGAE/100 g vck) TFC (ugQE/100 g vck)
1 5 394,32¢+ 6,89 92,58+ 4,18
2 10 401,119+ 1,68 93,58+ 4,74
3 2805 15 413,09+ 2,51 94,40 + 1,37
4 20 395,16%+ 4,06 86,878+ 2,98
5 5 394,97°4+ 5,46 94,90 + 4,48
6 40 10 450,076+ 2,11 98,24+ 2 74
7 15 434,83+ 2,05 99,794+ 1,23
8 20 395,354+ 4,11 97,78%4+ 3,18
9 5 409,75¢+ 2,98 113,57°+ 1,35
10 5 10 456,571+ 2,34 138,21"+ 1,37
11 15 438,73f£2,27 127,26%+ 1,34
12 20 43483211 116,31+1,31
13 5 377,799+ 1,05 113,57+ 1,37
14 10 413,18°+4,10 122,50+ 5,09
15 60 15 392,00+ 3,37 130,008+ 1,37
16 20 387,26+ 4,60 115,85+ 3,16
(Cdc chit cdi a, b, c... khdc nhau biéu thi si sai khdc c6 y nghia thong ké & mike dé tin cdy 95%)
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Phan tich dir liéu trong Bang 1 cho thay su két hop gitta nhiét do va thoi gian xu ly bang song siéu
am c6 anh huong dang ké dén ham lugng polyphenol tong s (TPC) chiét xuét tir 14 giang. O mdi mirc
nhiét d9, ham lugng TPC tang dan, dat gia tri cuc dai, sau d6 giam khi thoi gian si€u am kéo dai. Pang
cha ¥, tai 28+ 0,5 °C, gia tri cao nhét xudt hién & 15 phut, trong khi & 40, 50 va 60 °C, mirc cuc dai
dugc ghi nhan & 10 phut. Sy gia ting TPC trong khoang 10 dén 15 phut ¢6 thé dugc giai thich boi higu
(g co hoc ciia séng siéu 4m, bao gdm hién tuong tao bot khi, chuyén dong hdn loan va sy v& bot trong
dung mdi, gép phan pha v& thanh té bao thuc vét va giai phong hop chat sinh hoc [17]. Tuy nhién, khi
thoi gian siéu am kéo dai, hién tugng tai hap thu va sy gia tang nhiét tir moi trudng cling nhur tir chuyén
ddng phan tir c6 thé dan dén phan hay nhiét, dic biét ddi vai cac hop chit nhay cam [18]. Do d6, ham
luong TPC giam & rét khi thoi gian siéu 4m dat 20 phut, ddc biét ¢ nhiét d6 60 °C. Két qua cho thay
TPC ting trong khoang 28 dén 50 °C nhung giam & 60 °C. Sy gia ting ban dau phan anh vai tro ciia
nhiét d¢ thich hop trong viéc nang cao dong ning phén tu, thic day khuéch tan ciing nhur hoa tan
polyphenol [17]. Nguoc lai, Vuot qua mirc nhiét toi wu c6 thé dan d&én giam ham lugng TPC, nguyén
nhan 14 do oxy hoa hodc bién dbi cdu truc phan tir [12].

Két qua thi nghiém duoc trinh bay trong Bang 1 thé hién nhiét do va thoi gian danh séng siéu am
anh huong dén TFC. Twong tu nhu TPC, khi ting nhiét do va thoi gian siéu am, ham lugng TFC ban
dau tang va dat mirc cao nhat ¢ diéu kién thich hop, sau d6 giam khi kéo dai thoi gian va ting nhiét do
mdi trudng danh séng. Tuy nhién, & nhié¢t d§ danh song si€u am 28 £ 0,5 va 40 °C ham lugng TFC ghi
nhén ting trong thdi gian danh song 15 phut, ddng thoi khac biét nay khong dat murc y nghia thong ké
khi so sanh so v6i 10 phat. Khi nhiét 36 duoc nang 1én 50 va 60 °C ham lugng TFC ghi nhén ting trong
thoi gian dénh song 10 phit. Tir d6 cho thiy méi truong déanh séng 50 °C trong 10 phut thich hop chiét
xuit TPC va TFC trong l4 giang. Két qua trong ddng v6i nghién ciru cia Machado et al. [19] di cong
bd nghién ctru chiét xuét hop chit sinh hoc trong vé trai luu (Punica granatum L.), két qua thé hién ham
luong TPC va TFC dugc chiét xuét trong ethanol 70% & nhiét d6 50 dén 60 °C ¢6 hd tro song siéu am
tan s6 37 kHz, hay Martin - Garcia et al. [13] khi chiét xuat TPC va TFC tir 14 dau tim & nhiét d 50 °C
va thoi gian siéu am 10 dén 15 phat cho két qua chiét xuat tot nhét.

3.4. Két qua xac dinh kha ning khang géc tw do DPPH

Dich chiét 14 giang dugc chuén bi & cac néng d6 100; 200; 300; 400 pg/mL dé xac dinh hiéu qua
khang lai géc tu do DPPH, tuong ty nhu vy ddi v&i chét chuén acid ascorbic & cac néng do 10; 20; 30
va 40 pg/mL. Hiéu luc chdng oxy hoéa tir dich chiét tir 14 giang cting v6i chat chuan acid ascorbic dugc
xac dinh thong qua thi nghiém loai bd géc tw do DPPH, va dugc thé hién chi tiét trong cac dd thi Hinh
5vaé.

100 100
~ 80 - -~
S S
g 60 1 260

3 =,
240 =40
;(?D ~(§D
énzO 1 y=0,2213x + 4,0794 éDZO y=2,2304x+5,2816
5 0 R2=0.9879 5 0 R2=0,9833

0 100 200 300 400 500 0 20 40 60
Néng do dich chiét (ng/mL) Néng d6 acid ascorbic (ng/mL)

Hinh 5. D6 thi kha nang khang gbc ty do DPPH

 Kd s ) Hinh 6. Db thi kha nang khang gbc tu do DPPH ciia
cua dich chiét 14 giang

acid ascorbic

O cac ndng d6 khac nhau cua dich chiét 1a giang, tang tir 100 dén 400 ug/mL, mirc do khang lai
gbc tu do DPPH ciing ting theo, cho thdy c6 mdi quan hé truc tiép gitta nong d6 dich chiét va hoat
tinh khang oxy héa. Mdi tuong quan niay dugc mo ta bang phuong trinh hoi quy tuyén tinh y =
0,2213x + 4,0794, v6i do tin cay dat 98,79%. Ddi voi chit chuén acid ascorbic, xu hudng tuong tu
ciing dugc ghi nhan: khi ndng do tang tir 10 dén 40 pg/mL, kha nang khang lai gbc tw do DPPH ting
dan. Phuong trinh hdi quy tuyén tinh y = 2,2304x + 5,2816 phan 4nh mdi quan hé nay, v&i d tin cdy
dat 98,33%.
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Bdng 2. ICso duoc xac dinh tir dich chiét 14 giang va acid ascorbic

Mau 1Cs0 (ng/mL)
Dich chiét 14 giang 207,500 + 3,74
Acid ascorbic 20,05* £1,82

(Cdc chiF cdi a, b, c... khdc nhau biéu thi sy sai khdc c6 Y nghia théng ké ¢ mire do tin cdy 95%)

Dua trén phuong trinh hoi quy, gi tri ICso phan anh kha nang e ché 50% gbc tu do DPPH cua
dich chiét 1a giang va acid ascorbic, dugc trinh bay trong Bang 2. Két qua cho thdy ICso ctia dich chiét
1a giang cao hon dang ké so v6i chat chuan, chig to hidu qua khang gdc tu do ciia nd thap hon acid
ascorbic. Tuy nhién, khi ddi chiéu véi cac loai ciing ho Apocynaceae, két qua nghién ciru lai tuong dong
véi bao cdo ciia Alshehri et al. [20], trong d6 dich chiét tir 1a cay st Théi (Adenium obesum) c6 1Cso dat
187,46 pg/mL. So sanh thém véi nghién ctru cia Tran Pham Tué Hung va cong su [21], ICso clia cao
chiét tir 14 cdy huynh anh (Allamanda neriifolia) 12 936,86 pg/mL, cao hon nhiéu lan so véi dich chiét
14 giang. Diéu nay cho thay kha nang khang lai gbc ty do DPPH cua 14 giang ¢ mirc twong dwong hodc
vuot troi hon mot s6 loai khac trong ciing ho Apocynaceae.

4. KET LUAN

Nghién clru nay da lam rd cac yéu t6 anh huong dén hidu qua chiét xuat polyphenol téng sb (TPC)
va flavonoid tong s0 (TFC) tir 14 giang khi 4p dung ky thuat hd trg song siéu am. Cac thong sb dugc
xem xét bao gdbm: nhiét do say nguyén liéu, nong do ethanol trong dung moi, nhiét do moi trudng sicu
am va thoi gian xur 1y. Két qua cho thay diéu kién tdi wu la sdy 14 giang ¢ 55 °C dén khi dat d6 4m
khoang 9 £ 1%, sir dung dung médi ethanol 70% vé&i ty 1¢ nguyén liéu/dung méi 1:10 (w/v), va tién hanh
siéu am ¢ 50 °C trong 10 phat. Trong diéu kién nay, dich chiét thu dugc chira ham lugng TPC va TEC
lan luot dat 456,57 + 2,34 ngGAE/100 g vck va 138,21 + 1,37 ngQE/100 g vck. Pong thoi, dich chiét
thé hién kha ning khang oxy hoa dang ké thong qua thur nghiém DPPH, vo6i gia tri ICso dat 207,50 +
3,74 pg/mL. Nhimg két qua nay khong chi khing dinh t1em nang sinh hoc cua 1a glang ma con cung
cAp co so khoa hoc cho viée t6i wu hoa quy trinh chiét xudt trong cac nghién ctru tiép theo, hudéng dén
tng dung trong y dugc, cong nghé sinh hoc va cong nghiép thuc pham.
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ABSTRACT

ULTRASOUND-ASSISTED EXTRACTION OF ANTIOXIDANT
COMPOUNDS FROM LA GIANG (Aganonerion polymorphum Pierre ex Spire)

Phu Thi Thanh Khiet!", Tran Viet Quyen', Pham Thi Kim Quyen', Nguyen Thi Thu Hau?
'Faculty of Food Science and Health, Kien Giang University
’Faculty of Pharmacy, Hong Bang International University
*Email: pttkhiet@vnkgu.edu.vn

Aganonerion polymorphum Pierre ex Spire, commonly known as /d giang, is an indigenous
medicinal plant that contains various bioactive compounds, notably total polyphenols (TPC) and total
flavonoids (TFC), which exhibit potential antioxidant activity. However, research on ultrasound-
assisted extraction of bioactive compounds from A. polymorphum, and the influence of factors like
drying temperature, extraction solvents, ultrasonic temperature, and duration, remains limited.
Therefore, this study was conducted to evaluate the effects of these parameters on the yield of TPC and
TFC from A4. polymorphum using UAE. The experimental design included the following conditions:
drying temperatures of 45; 50; 55; 60; and 65 °C; extraction with a 1:10 (w/v) solvent-to-sample ratio
using water and ethanol at concentrations of 50%; 70%; and 90%; and ultrasound treatment at a
frequency of 37 kHz, under temperatures of 28 + 0.5; 40; 50; and 60 °C for durations of 5; 10; 15; and
20 minutes. The analytical parameters included the quantification of TPC (expressed as pg gallic acid
equivalents per 100 g dry weight [dw]), TFC (expressed as pug quercetin equivalents per 100 g dw), and
antioxidant activity measured by ICso values. The results indicated that a drying temperature of 55 °C
was optimal for preserving bioactive compounds in 4. polymorphum. The most effective extraction
solvent was 70% ethanol. Maximum extraction efficiency for both TPC and TFC was achieved at 50 °C
ultrasonic treatment for 10 minutes, yielding 456.57 + 2.34 (ugGAE/100 g dw) and 138.21 £+ 1.37
(ngQE/100 g dw), respectively. The extract also demonstrated notable antioxidant activity, with an ICso
value of 207.50 + 3.74 pg/mL.

Keywords: Aganonerion polymorphum, ultrasound-assisted extraction, polyphenols, flavonoids,
antioxidant activity.
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