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TOM TAT

Cay ngai ctru (Artemisia vulgaris) tir 1au d4 tro thanh loai dugc liéu quen thudc, chira nhiéu hop chét
¢6 hoat tinh sinh hoc quan trong va dugc xem 1a ngudn nguyén liéu tiém niang cho tmg dung trong dugc
pham. Nghién ciru niy tap trung vao viéc xac dinh thanh phan hoa hoc ciia nguyén liéu ban dau, dong thoi
dinh luong cac nhom hop chét chinh co trong dich chiét. Bén canh d6, qua trinh khao sat anh hudng ciia
phuong phép trich ly ¢6 hd tro vi song duoc tién hanh nham danh gia hiéu suit thu nhén cac hop chat sinh
hoc thong qua phép do quang phd. Két qua dinh tinh sang loc so bd cho thay chiét xuét tir ngai ctru chira
nhiéu nhém hop chit quan trong nhu phenolic, flavonoid, carotenoid, saponin, steroid va tannin. Trong
d6, chiét xuét tir phan than + 14 cho ham luong phenolic, flavonoid, saponin va tannin cao nhét, 1an luot
dat 14,977 mgGAE/gCK; 5,271 mgQE/gCK; 3,091 mg/gCK va 2,797 mgGAE/gCK. Ham lugng steroid
cao nhit ghi nhan & phﬁn than 1a 1,439 mg/gCK, trong khi carotenoid dat cuc dai ¢ 14 véi gia tri 2,497
mg/gCK. Diéu kién thu nhan cac hoat chét c6 su hd tro vi song cao nhét & cac bd phén. Diéu kién thu nhan
cac hoat chat phenolic, saponin va flavonoid dat cao nhat & cong suat 360 W trong 2,5 phut (phan 14), cong
suat 540 W trong 3 phit (phan than) va cong suat 540 W trong 2,5 phiit (phan than + 14).

Tir khéa: Artemisia vulgaris L., ngai ctru, hoat chat.
1. MO DAU

Cay ngai ctru (Artemisia vulgaris) 13 loai than thao c6 hoa, thudng sinh trudng tét & ving doi nai
am, diéu kién khi hau khic nghiét. Loai cay nay thudc ho Asteraceae phan bd rong rai tai Chau Au, Chau
A va Bic Phi [17, tir 1au da dugc st dung cho ca duogc liéu va thyuc phém. O Viét Nam, ngai ctru thuong
duoc xuét hién & vung nui cao hodc dugc tr(“)ng xen trong nhitng rudng rau, vuon thudc tai cac tinh: Lao
Cai, Lai Chau, Yén Bai... Theo y hoc ¢ truyén, ngai ciru co dic tinh 4m, thuong dugc _dung dé hd trg
diéu hoa kinh nguyét, giam dau va cai thién ti€u hoa. Cac nghién ctru hién dai cling chi ra rang cac bo phan
clia cay chira nhiéu hop chat ¢6 hoat tinh sinh hoc quan trong nhu flavonoid, phenolic, polyacetylene,
sesquiterpenoid lacton, saponin, sterol va carotenoid, mang lai cac tic dung chong oxy hoa, khang khuan,
khang nam va khang viém dang ké [2]. D4 c6 mot s6 nghién ctru cu thé vé thanh phan chii yéu trong ciy
bao gdbm cac nhom chét dic trung nhu sesquiterpenoid lacton, polyacetylene, phenolic, flavonoid, saponin,
sterol va carotenoid [1].

Dé khai thac higu qua nhimg hoat tinh sinh hoc tir cay ngai ctru, viée thu nhan chiét xuét tir cdy ngai
clru dong vai tro then chét. Trong cac phuong phap trich ly hién nay, trich ly bang dung moi van duoc su
dung pho bién, song cac ky thut hd tr tién tién nhu vi séng da dugc chimg minh gitip néng cao hidu suat
tach chiét va rit ngan thoi gian xir Iy [3]. Theo Senapati va cong su (2013), viée sir dung vi song trong qué
trinh trich ly phenolic tir A. nilagirica cho két qua thu hdi polyphenol va flavonoid cao hon 15 rét so \!
cac phuong phéap ngam chiét truyén thng [4]. Tuong tu, Hao va cong sur (2002) khi nghién ctru chiét xuét
artemisinin tir Arfemisia annua ciing ghi nhan hiéu sut thu hdi cao va thoi gian xtr Iy ngén hon so véi
phuong phap Soxhlet hay CO; siéu t6i han. Nho nhiing uu diém trén, ky thuat nay dang duoc xem la
hudng tiép can tiém ning trong khai thac hoat chét ty nhién tir ciy ngai ciru.

Tir cac két qua va co so ly thuyet trén, nghién ctru nay dugc thyc hién nhim x4c dinh thanh phén
hoéa hoc va ham lugng cac hop chat cé hoat tinh sinh hoc trong chiét xuat tir cdy 4. vulgaris, dong thoi
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danh gia tic dong cua cac thong sb trich ly hd tro vi song dén sy bién ddi ham luong cta cac nhém hop
chat chinh, qua d6 cung cap dit liéu cho cac nghién ctru tiep theo lién quan dén ngudn nguyén liéu nay.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu
2.1.1. Nguyén liéu

Ngai ctru duoc thu hoach & giai doan cay ra hoa [5], tai vion trong theo mo hinh tiéu chuén VietGAP
thuoc phuong Binh Trung, thanh phd Ho Chi Minh. Nguyén liéu duoc vén chuyén trong ngay dé xu li loai
bo cac 14 sau, vang, dat, bui, ngat bo re hoa va thu ldy 14 va than. Sau do, rira sach du6i voi nude va dem
siy kho & nhiét d6 70 °C cho dén khi am cta nguyén liéu dat 10%. Nguyén lidu dugc xay min bang may
xay tho, tiép tuc sang qua ray dé liy phan bot min va luu trit trong thi zip day ¢6 gbi hut am ding cho cac
khao sat nghién ctru.

2.1.2. Héa chat

Thudc thi Folin-Ciocalteu (Purc), Methanol (99,5%, Ptic), Ethanol (99,5%, Puc), Acetone (99,5%,
bric), NaOH (96%, btic), HCI (36%, Dtic, H,SO4 (Pirc), FeCls (Ptic), Ethyl acetate (Pirc), NaNO, (99%,
brrc), AICI; (97%, Diic), Na,CO; (Puc), Methanol (99,5%, Dtc).

2.2. Phuwong phap nghién ciru
2.2.1. Chudn bj chiét xudt trich ly

~ Nguyén liéu duoc can cho vao cde 100 mL, 10i bd sung nudc cat mot 1an & ti 18 1/10 (w/v). Ké tiép,
tién hanh thyc hién qua trinh ngadm tinh & bé on nhiét 55°C véi khoang thoi gian ngdm 15 phut. Dich chiét

sau khi ngdm s€ duoc ly tdm voi téc d6 5000 vong/ phit trong 5 phut va thu phan dich trong dé tién hanh
xac dinh thanh phan hoéa hoc tir cay ngai ctru. [6].

2.2.2. Dinh tinh mot 56 hop chat c6 hoat tinh sinh hoc

Binh tinh phenolic: Nho 1 - 2 giot dung dich FeCls 10% vao chiét xuét, cho dén khi phan (g xuét
hién mau xanh lam hodc xanh 14 thi cho thay cé sy ¢ mat ctia phenolic [4].

Dinh tinh flavonoid: Cho chiét xuat phan Gmg véi mot it bot magnesium va 1 - 2 giot dung dich HCl
dam dac. e yén vai phut, quan sat thay dung dich chuyén tr mau vang sang mau hong cho thay su c6 mat
cua flavonoid [4].

Pinh tinh saponin: Hat 0,5 mL chiét xuat thém vao 2 mL nudc cét va lic manh. Quan sat théy bot
bén trong 10 phut la dau hiéu cho thay sy c6 mat cia saponin [5].

Dinh tinh steroid: Hat ’1 mL chiét xuét vao 6ng ngl}iém roi thém vao 1 mL H,SO4 ddm dic. Quan
sat thay o gitta dung dich xuat hién mau tim d thi cho thay sy c6 mat cua steroid [6].

Dinh tinh carotenoid: Cho chiét xuat phan (g véi acetone, quan sat thiy dung dich chuyén sang
mau vang sam cho thay su c6 mat cua carotenoid.

Dinh tinh tannin: Hat 1 mL FeCls 5% vao trong dng nghiém c6 chira chiét xuit. Quan sat thiy xuat
hién mau xanh ddm hodc den luc nhat 1a c6 su hién dién ctia tannin [7].
2.2.3. Binh heong cdc hop chdt c6 hoat tinh sinh hoc

Dinh luong phenolic: Ham luong phenolic dugc xac dinh bang phuong phap do mau bang thudc thur
Folin-Ciocalteu. Phan ng gdm 1 mL chiét xuit da pha lodng v¢i 2,5 mL thude thir Folin-Ciocalteu 10%.
Sau 5 phut, b sung thém vao 2 mL NayCOj3 2% va tron déu, dé hdn hop nay u tdi & nhiét 6 37 °C trong
45 phut. Sau d6, dd hap thu duoc do & 765 nm. Hoa chit dugc st dung 1am cht chuén 13 acid gallic va
ham luong phenolic duoc biéu thi dudi dang twong duwong acid gallic tinh bang mgGAE/gCK [7].

Ham luong phenolic (TPC) chira trong mau chiét xuat dugc tinh bang cong thirc:

CxkxVx100
TPC (mgGAE/gCK) = m (Eq.1)
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Trong d6: C: nong d phenolic trong chiét xuét tinh theo acid gallic (ug/mL); k: hé s0 pha lodng
chi€t xuat; V: thé tich chiét xuat (mL); m: khoi luong nguyén liéu trich ly (g); h: 6 am (%); 1000: hé s0
quy doi tir pg sang mg

Dinh luong flavonoid: Ham lugng flavonoid duge do bang thir nghiém do mau AICI;. Hon hop
bao gom: 1 mL mau chiét xuit dugc pha loang va thém 0,3 mL dung dich NaNO2 5% va u trong bong
t6i 6 phit. Sau do, thém 0,3 mL AICI; van tiép tyc u toi thém 6 phut va tiép theo hon hop nay duoc
thém 2 mL NaOH 4% duoc thém vao va dem di 0 trong bong t6i trong 10 phit, sau d6 thém vao 6,4
mL nuéce cat. Ham luong flavonoid dugc xac dinh & bu({c song 415 nm. Hoa chat dugc st dung lam
chat chuén la quercetin va ham luong flavonoid duoc biéu thi dudi dang tuong duong quercetin tinh
bang mgQE/gCK [8].

Ham lugng flavonoid (TFC) chtra trong mau chiét xuat dwoc tinh bang cong thirc:

TFC (mgQE/gCK) = XV (Eq.2)

mx1000
Trong do: C: nong do flavonoid trong chiét xuat tinh theo quercetin (pg/mL); f: hé s6 pha loang; V
thé tich chiét xut (mL); m: khdi luong nguyén liéu trich ly (g); 1000: hé sb quy doi tir ug sang mg.

Dinh lugng saponin: Ham luong saponin dugc xac dinh bang phuong phap quang phd so mau. Cu
thé, hat 0,2 mL chiét xuat da dugc pha lodng vao binh dinh mirc 10 mL, thém 0,3 mL vanillin pha bang
acid acetic 5% va 1 mL HCIO4. Hon hop dugc i & nhiét do 70 °C trong vong 15 phat. Cudi ciing, dwoc
lam ngudi nhiét d6 phong, dinh mirc 1én 10 mL bang ethyl acetate va do quang & budc séng 550 nm. Hoa
chit duoc sir dung 1am chit chudn 1a acid oleanolic va ham lugng saponin dugc biéu thi dudi dang tuong
duong acid oleanolic tinh bang mg/gCK [9].

Ham luong saponin (TSC) chira trong mau chiét xuit dugc tinh bang cong thic:

TSC (mg/gCK) = (Eq.3)

Trong do: C: I}Sng d0 saponin trong chiét xuét tinh theo acid oleanolic (ug/mL); n: hé s0 pha loang;
V: thé tich chiet xuat (mL); M: khoi lugng nguyén liéu trich ly (g); h: 6 am (%); 1000: h¢ so quy doi tir
|g sang mg.

DPinh lugng steroid: Chiét xuét can duogc pha lodng, sau d¢6 hut 1 mL chiét xuét cho vao binh dinh
mirc 10 mL ¢6 chira 2 mL H,SO4 4 N va 2 mL FeCl; 0,5% duoc thém vao. Tiép theo cho 0,5 mL dung
dich kali hexacyanoferrate (III) 0,5% vao. Hon hop da dugc dem di ngdm bé 6n nhiét trong 30 phat, thinh
thodng lac va pha loang dén vach bang dung moi chiét. Tién hanh do d¢ hap thu quang pho ¢ bude song
780 nm [10].

Ham luong steroid chira trong mau chiét xuét dugc tinh bang cong thirc:

CxnxV (Eq. 4)

mX(100—h)x1000
Trong do: C: ndng do steroid trong chiét xuét tinh theo chuan steroid (ug/mL); n: hé sb pha loang;
V: thé tich chiét xuat (mL); m: khoi luong nguyén liu trich ly (g); h: d0 am (%); 1000: hé so quy doi tir
Lg sang mg
_ Dinh lugng carotenoid: Ham luong carotenoid dugc xac dinh bang phuong phap phd hip thu. Cu
thé, lay 1 mL chiét xuat da pha loang cho vao 6ng ly tam, sau d6 b6 sung thém 5 mL acetone, 5 mL ethanol
cung voi 10 mL hexan & nong d6 99,5%. Hon hop, dpcyc tién hé‘nh ly tam véi toc ¢ 2000 y(‘)ng/phﬁt trong
15 phut. Sau d6, thém vao 3 mL nud6c khir ion va lac vortex déu trong vong 5 phit va dé yén ¢ nhiét do
37 °C trong vong 5 phat. Ham lugng duogc do va so sanh dd hap thu ¢ budce song 450 nm va 503 nm.

CxXnxVx100
Mx(100-h)x1000

Ham lugng steroid (mg/gCK) =

Ham luong carotenoid chira trong mau chiét xuat dugc tinh bing cong thic:

Ham lugng carotenoid (mg/gCK)=46,24 x4 =30,91XA_ . (Eq.5)

Trong d6:  Auso: gia tri mat d§ quang tai A 450 nm
Asos: gia tri do quang pho tai A 503 nm
Dinh lugng tannin: Ham lucmg tannin duorc xac dinh bing phudng phap quang pho sau khi phan g
v6i thude thir Folin-Ciocalteu & diéu kién u t6i. Phan tmg bao gdm 0,1 mL chiét xudt da pha lodng ciing

véi 7,5 mL dur}g moi ch1qt va thém 0,5 mL. thubc thir Folin - Cloqalteu 10%. Thém 1 mL NayCO3 3,5%
va dinh mtrc d@én 10 mL bang dung moéi chiét. Hon hop dugc lic déu va u & nhiét do phong trong 30 pht
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sau do tién hanh do do hép thu quang phé & bude séng 725 nm. Acid gallic dugc dung lam chat chuan va
ham Iugng tannin dugc biéu thi dudi dang twrong duong acid gallic tinh bang mg GAE/gCK [7].

Ham luong tannin chtra trong mau chiét xuat duoc tinh bang cong thirc:
(Eq.6)

. Trong do: C: nong do tannin trong chiét xuat tinh theo acid gallic (ug/mL); k: hé sé pha loang; V:
thé tich chiét xuat (mL); m: trong lugng nguyén li¢u trich ly (g); h: d6 am (%); 1000: hé so6 quy doi tir pug
sang mg.

CxnxV

Ham lugng tannin (mgGAE/gCK) = TX(100_1)x1000

2.2.4. Khao sat diéu kién trich ly ho tro vi séng dén thu nhdn chiét xudt cé hoat tinh sinh hoc

Thi nghiém 1: Khao sat anh hudng ctia cong suét vi song

Can 1g nguyén li¢u (tinh theo ham luong chat kho) cho VflO’C(A)C 100 mL, sau d6 b6 sung dung moi
EtOH 70% theo ti 1¢ 1/15 (w/v) r0i dem di vi song ¢ mirc cOng suat khao sat (180, 270, 360, 540, 630 W)
trong 1,5 phut [11]. Mau sau khi trich ly dugc ngam tinh trong bé 6n nhiét ¢ 70 °C trong thoi gian ngém
60 phut. Sau do ly tdm dich véi toc ¢ 5500 vong/phut trong 10 phut thu dich noi xac dinh ham lugng
TPC, TSC, TFC.

Thi nghi¢ém 2: Khao sat anh hudng cia thoi gian vi song

Cén 1 g nguyén li€u (tinh theo ham luong chit kho cho vao cbe 100 mL, sau do bd sung dung méi
EtOH 70% theo ti 1¢ 1/15 (w/v) r0i dem di vi song ¢ cong suat da chon (ket qua thi nghiém 1) [11] trong
thoi gian khao sat (1,5; 2; 2,5; 3; 3,5 phl’lt’). Mau sau khi trich ly duge ngam tinh trong bé on nhiét & 70 °C
trong 60 phuat. Sau d6 ly tam dich véi toc d¢ 5500 vong/phut trong 10 phit thu dich ndi xac dinh ham
luong TPC, TSC, TFC.

2.3. Phwong phap xir 1y s6 liéu

Cac khao sat ’don‘yéu t6 dugc 1ap lai it nhat 3 1an, s liéu sau d6 duoc xu ly theo phuong phap
ANOVA mét yéu t6 nham danh gia sy khac biét cuia cac mure khao sat bang phan mém Minitab. Hinh vé&
minh hoa céac khao sat dugc v€ bang phan mém Microsoft Excel 2019.

3. KET QUA VA THAO LUAN

3.1. Két qua dinh tinh cac nhém chit c6 hoat tinh sinh hoc

Tién hanh trich ly va thu chiét xuét tir ngai ctiru theo mo ta & muc 2.2.1. Sy hién dién ciia cac nhom
tu nhién c6 nguodn goc tir thuc vat bao gom: phenolic, flavonoid, saponin, steroid, carotenoid va tannin da
dugc xac dinh bang thir nghi€ém sang loc hoa chat thyc vét trinh bay ¢ Bang 1.

Bdng 1. Két quéa dinh tinh mot sb hoat chét sinh hoc c6 trong ciy ngai ciru

Nhoém chét Phan tng dinh tinh Hién tuong La Than Than + La
Phenolic FeCl3 10% Mau xanh luc + + ++
Flavonoid Mg + HCl dam dac Mau vang téi xanh + + ++
Saponin Nudc cit + lic Bot bén trong 10 phiit + + ++
Steroid H>SO4 ddm dic Mau do + ++ +
Carotenoid Acetone Mau vang ++ + +
Tannin FeCls 5% Mau xanh dam + + ++

Ghi chi: (+) Duong tinh; (++) Duong tinh 1o

Tir két qua dinh tinh ¢ Bang 1 cho théy su hién dién ctia cac nhém hop chét sinh hoc c6 chua trong

ngai ctru dugc thé hién 13 rang qua cudng d6 mau phan tng dic trung quan sat duoc. O ca ba b phén 14,
than, than + 1a déu cho thay sy hién di€n ctia cdc nhém hop chat phenolic, flavonoid, saponin, steroid,
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carotenoid va tannin. Twong tu, két qua nghién ctru ctia Ekiert va cong su (2020) khi thir nghiém sang loc
hoéa thyc vat tir chiét xuat methanol cia la 4. vulgaris cling cé sau hop chat ké trén [1].

3.2. Két qua dinh lwgng cac nhém chit c6 hoat tinh sinh hoc trong chiét xuit ngii ciru
Ham luong cac nhom chét ¢6 hoat tinh sinh hoc trong chiét xuat 14, than, than + 14 tir cdy ngai ctru

duoc trinh bay ¢ Bang 2.

Bdng 2. Két qua dinh lugng cac nhém chit ¢ hoat tinh sinh hoc trong cdy ngai ctru

Nhom hop chét o ugng
La Than Than + L4

Phenolic (mgGAE/g) 14,587 8,217 14,977
Flavonoid (mgQE/g) 5,043 4,916 5,271
Saponin (mg/gCK) 3,038 1,955 3,091
Steroid (mg/gCK) 0,873 1,439 1,336
Carotenoid (mg/gCK) 2,497 1,345 2,226
Tannin (mg/gCK) 2,396 2,237 2,797

Ham luong céc chét chinh giita cac bd phén cua ciy ngai ctru duge trinh bay & Bang 2 cho thiy su
khéc biét rd rét. Cu thé, cac chiét xut tir 14 va than + 14 thu dugc & cac nhom chét phenolic, flavonoid,
saponin khong chénh 1éch nhau va cao hon chiét xuat & than. Tai bo phan than + 14 ham luong thu nhan
dugc lan luot 1a 14,977 mgGAE/gCK; 5,271 mgQE/gCK va 3,091 mg/gCK. Pong thoi, cac nhom chat
nhu steroid, carotenoid va tannin cing ¢6 sy phan bd khong dong déu giita cac bd phan cua céy. Steroid
cao nhat dugc ghi nhan trong chiét xuat tir than (1,439 mg/gCK). Thay vao dé, carotenoid va tannin lan
luot dat gid tri cao nhat & chiét xuét tir 14 (2,497 mg/gCK) va chiét xuat than + 14 (2,797 mg/gCK).

Nhin chung, ham lugng phenolic va flavonoid trong ca 3 bd phén 14, than, than + 14 cua ngai ctu
déu chlem ham luong cao nhét trong cac chit c6 hoat tinh sinh hoc. Két qua nay twong dong véi nghién
ctru vé thanh phan hoa hoc va tiém ning sinh hoc ctia ngai ciru do Trifan va cong sy thuc hién (2022) cho
thdy ham luong cac nhom chit chinh hau nhu déu dat gia tri cao & chiét xudt 14 va than + 14 [12]. Sharma
va cong sy cling khéng dinh ham lugng cac chét chinh dat cao nhét & chiét xuét than + 14 [13].

3.3. Két qua khio sat anh hwéng ciia vi séng dén thu nhan chiét xuit tir ngai ciru

3.3.1. Két qua anh hwéng ciia cong sudt vi séng thu nhdn chiét xudt ngai civu

Trich ly c6 hd trg ctia vi song 1a mot trong nhing phuong phap dugc sir dung phd bién. Cong suit
vi song ludn co tAm anh hudng dén qua trinh thu nhan hoat chét do buc xa dién tir tao ra nang lugng giup
pha v cu trac té bao nguyén liéu mot cach dot ngot. Diéu nay cho thiy, khi & cong suit cao nhiét do ting
nhanh mot sé hop chét c6 kha niang kém bén véi nhiét c6 ddu hidu bi phan hay 1am anh hudng dén ham
luong thu nhan cac nhém hop chét [14]. Bén canh d6, & mirc cong suat thap hon tdc do di chuyén twong
tac giita dung moi va thanh té bao khong du din dé ham luong thu nhan chwa duoc trich ly triét dé. Anh
hudng cua cong sudt vi song dén hiéu qua ctia qua trinh thu nhan cac hoat cht dugce thé hién ¢ Hinh 1.

Két qua & Hinh 1 cho thay khi vi séng & cac cong suit khac nhau s& cho gié trj ham luong cac chit
khac nhau. Dbi vi chiét xuat tir 14, ham lwong phenolic va flavonoid ¢6 khuynh hudng ting khi cong suat
vi séng 180 - 360 W, trong khi ham lugng saponin giam di tai cong suét 180 - 270 W va sau d6 ting trg
lai & cong sudt 360 W. Tuy nhién, khi cong suét tiép tuc ting tir 540 - 630 W, ham lugng cac chét nay
giam mot cach dang ké. Khi vi song & 360 W, chiét xuét 14 c6 ham lugng phenolic va saponin cao nhat
1an luot 1a 16,774 mgGAE/gCK va 6,298 mg/gCK. Trong chiét xuét than, hdu hét ham lwong cac nhom
chit chinh déu tang khi vi séng tir 180 - 540 W va xu huéng giam dang ké khi cong suét dat & mirc 630 W.
Chiét xuét than chira ham lugng nhom chét chinh khi & mirc cong suat 540W dat gia tri cao nhat lan luot
1a phenolic (7,583 mgGAE/gCK), flavonoid (3,800 mgQE/gCK) va saponin (1,815 mg/gCK) Tuong tu,
trong chiét xuat tir than + 14, ham luong cac nhém chat chinh c6 xu hudng giam khi vi séng & cong suat
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540 - 630 W va ting dan ¢ mirc 180 - 540 W. Tai cong sudt 540 W, chiét xuét tir than + 14 dat ham luong
cao nhat cua phenolic (22,276 mgGAE/gCK) va flavonoid (6,164 mgQE/gCK).
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Hinh 1. Két qua khao sat anh huéng ctia cong suit vi song dén ham lugng phenolic, flavonoid va
saponin (A, B, C)

Tir cac két qua trén, c6 thé thay o ca ba chiét xuat 14, than va than + 1a ctia 4. vulgaris, hau nhu ham
luong cac chét chinh ting déu khi vi song tir 180 - 360 W, khong c6 sur chénh 1éch khi tang 1én 540 W va
giam 13 rét & mirc cong suat 630 W. Trong do, chiét xuat 14 dat ham luong chat chinh cao nhat & cong sut
360 W, trong khi chiét xuét tir than va than + I4 dat ham luong cao nhat & cong suat 540 W. Hién tuong
nay c6 thé li giai do khi tang cong suat 1én vira phai trong khoang 180 - 540 W c6 thé lam ting ham luong
c4c nhom chat chinh 1a nho sy khuyéch tan dung méi hiéu qua vao trong nguyén liéu lam cho hiéu qua
trich ly tang. Nhung khi tlep tuc tang 1én 630 W thi nang lugng nhiét dugc cung cap cho cac phan tir trong
dung méi nhiéu hon din dén nhiét d6 dung méi tang 1én, khi nhiét d6 vuot khoi khoang thich hop, khong
chi 1am pha huy thanh té bao ma con anh hudng dén cac hop chit kém bén c6 trong nguyén lidu va lam
bay hoi lugng dung moi trich ly ra ngoai truge khi chua kip tiép xtc v6i cac thanh phén bén trong
nguyén liéu, 1am giam ham luong cac chét chinh co  trong nguyén liéu [15]. Turdo co thé thay rang, hiéu
qua ctia vi song quan hé chit ché vai viée pha v ciu trac té bao cua cay dé giai phong cac hoat chét c6
trong cdy ngai ciru. Ngoai ra, nhém chat chinh déu 1a nhém chat phan cuc mang gbc - OH, nam trong
nhom céac hop chét hitu co nén s& dé dang chiu sy tdc dong manh mé cuia truong dién ti. Viéc lya chon
céc cong suat nay phu thudc vao tinh chat cu thé ciia cdy ciing nhu hoat chét ton tai trong cdy, nham
dam bao hi¢u qua trong qua trinh trich ly hd tro bang phuong phap vi song. Két qua nghién ciru ciia Hai
- bo va cong su (2013) vé trich ly phenolic tir vo nho bang phuong phép co hd trg vi song ciing chi ra
rang cong suat 540 W 1a dleu kién t6t nhat khi khao sat 0 cac muc cong suat 180 W, 360 W va 540 W
[16]. Bén canh d6, cong suat 360 W ciing 1a cong suat thich hop dé 1am ting ham lugng phenolic va
flavonoid khi thyc hién khao sat giita cac mdc cong suat visong 120 W, 240 W, 360 W, 480 W, 600 W
trong nghién ciru cta Papoutsis va cong su (2017) vé ting cudng tong hop chit phenolic va hoat tinh
chbng oxy hoa cta chiét xut tir dich chiét ba Citrus limon L. bang cach xt 1y so bd bang phwong phap
vi song ddi voi bot kho [17].

3.3.2. Két qua anh hwéng ciia thoi gian vi séng dén thu nhén chiét xudt ngdi ciru

Thoi gian luon 1a thong s6 tac dong dén higu qua trich ly [18]. Trong khoang thoi gian xir Iy vi song
qué ngén dung moi chua dii thoi gian dé thim théu vao bot nguyén liéu gitp cho qué trinh trich ly dién ra
kho khan va dan dén ham luong trich ly thap. Mic khac, thoi gian xtr 1y cang dai, tao ra moi truong thuan
loi cho dung moi tham thau hét vao trong nguyén liéu. Tuy nhién, thoi gian xtr ly vi song cang kéo dai lau
¢6 thé dan dén sy thét thoat dung moi do sy ma sat tac dong cua cac cdu tir trong mot thoi gian dai lam
dung mdi bay hoi va nhiét do trich ly tir d6 ciing duoc ting 1én 1am phan hay cic hop chét kém bén voi
nhiét [19]. Bé nghién ctru anh hudng cia thoi gian vi séng dén hiéu qua cua qua trinh trich ly cic nhém
chét chinh, tién hanh khéo sat & 5 mirc thoi gian khac nhau: 1,5 phit; 2 phut; 2,5 phat; 3 phat va 3,5 phat
[20]. Két qua duoc thé hién qua Hinh 2.

Dua vao két qua & Hinh 2 c6 thé thdy, khi vi song & cac thoi gian khac nhau s& cho gia tri ham luong
céc chit muc tiéu 1a khac nhau. Cuy thé ddi voi chiét xudt tir 14, ham lugng phenolic, flavonoid va saponin
¢6 xu huong tang tir 1,5 - 2,5 phut va dat gia tri cyc dai tai 2,5 phat, sau d6 giam ¢ thoi gian vi séong 3 -
3,5 phut. Vay ham luong cac chit chinh thu duoc trong chiét xuat 14 co gia tri cao nhat 1a khi dwoc vi song
trong thoi gian 2,5 phut v6i phenolic (21,211 mgGAE/gCK), flavonoid (7,563 mgQE/gCK) va saponin
(15,820 mg/gCK). Trong chiét xuét than, ham luong céc chat nay lai tiép tuc tang khi vi song & muc thoi
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gian 1,5 dén 3 phat va giam di ¢ muc thoi gian 3,5 phat. Co thé thay, ham luong cua phenolic (8,508
mgGAE/gCK), flavonoid (4,924 mgQE/gCK) va saponin (2,131 mg/gCK) tir chiét xuat than dat gia tri
cao nhat khi duoc vi song tai thoi gian 3 phat. Bén canh d6, chiét xut tir than + 14 ¢6 ham lugng cac nhom
chat chinh déu tang dan khi vi séng & mirc thoi gian 1,5 dén 3 phut nhung khi dén 3,5 phut lai giam xuéng
Trong d6, ham luong phenolic, flavonoid dat cuc dai tai 2,5 phit va saponin ¢ 3 phuit. Vay hau hét ham
luong céac chét chinh thu dugc trong chiét xuat than+14 co gia tri cao nhét khi dugc vi song tai thoi gian
2,5 phut véi phenolic (27,434 mgGAE/gCK) va flavonoid (9,085 mgQE/gCK).
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Hinh 2. Két qua khao sat anh hudng caa thoi gian vi song dén ham lugng phenolic, flavonoid va
saponin (A, B, C)

Tir nhimg két qua trén cho thay, thoi gian vi song anh huong dang ké dén ham luong cac nhom chit
chinh thu duge. O cac bd phéan cua cay ngai ciru, hau hét ham Iwgng cac nhom chét chinh déu tang khi vi
song tir 2,5 dén 3 phat. Trong d6, chiét xuat tir 14 ciing nhu than + 14 dat ham luong chét chinh cao nhét &
2,5 phut va chiét xuat tir than 1a 3 phut. Thoi gian vi séng cang 1au tao diéu kién cho dung méi tham théu
vao nguyén liéu dé pha v cdu tric té bao 1am cho viéc trich ly dat hiéu qua hon nén khi tang thoi gian tir
2,5 - 3 phat thi hdu nhu ham lugng cac nhom chét chinh thu dwoc cang nhiéu. Mic dui, thdi gian vi song
cang lau thi kha ning chiét xuit cang ting nhung khi dén mot mirc nao d6 thi ham lugng chét chinh s&
giam vi phai trich ly lau dai dudi tac dong cta nhiét do cao lién tuc dan dén cac thanh phan va dung moi
bi phan huy va bay hoi gay ra su hao hut dang ké trong qua trinh trich ly [21]. Két qua nghién ctru nay thé
hién quy ludt tuong tu voi két qua nghién ctiru ciia Hao va cong su (2002) [22].

4. KET LUAN

Qua nghién ctru da xac dinh dugc thanh phﬁn va ham luong cac chét c6 hoat tinh sinh hoc. Két qua
thu duoc cho thiy trong ciy ngai ctru co chtra nhiéu cic hoat chat nhu: phenolic, flavonoid, saponin,
carotenoid, steroid, tannin. Trong do, chiét xuét than + 14 dat ham luong phenolic, flavonoid, saponin va
tannin cao nhat. Chiét xuét than c6 ham luong steroid cao nhét trong khi chiét xuit 14 c6 ham lugng
carotenoid cao nhét. Nghién ctru ciing x4c dinh rang khi vi song chiét xuét 14 & cong sudt 360 W trong 2,5
phit; chiét xuét than & cong sudt 540 W trong 3 phut va chiét xut than + 14 & cong sudt 540 W trong 2,5
phut s€ cho ham luong cac chét TPC, TSC, TFC dat gia tri cao nhat. Nhin chung, khi trich ly bd phan
than+1a cia cay ngai ctru sé thu dugce ham lugng cac nhom chat chinh cao hon chiét xuét than va 14. Nhiing
nghién ctru trich ly bang cac phuong phéap khac nhau ciing nhur danh gia céc hoat tinh sinh hoc ctia chiét
xuét thu nhan can duoc tiép tuc thyuc hién dé cung cip co so cho cac thir nghiém 1am sang dé huéng dén
g dung chiét xuat vao cac san pham chirc ning.

TAI LIEU THAM KHAO

1. Ekiert H., Pajor J., Klin P., Rzepiela A., "Slesak H. and Szopa A. - Significance of Artemisia
vulgaris L. (Common Mugwort) in the history of medicine and its possible contemporary
applications substantiated by phytochemical and pharmacological studies. Molecules 25 (19)
(2020) 1-32.

61



Phan Minh Chau, Nguyén Thanh Tuyén, Phan Nguyén Kim Phung, Nguyén Thj Thu Huyén, ...

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Ashok P. K. and Upadhyaya K. - Evaluation of analgesic and anti-inflammatory activities of aerial
parts of Artemisia vulgaris L. in experimental animal models. Journal of Biologically Active
Products from Nature 3 (1) (2013) 101-105. https://doi.org/10.1080/22311866.2013.782761

Anokwuru C. P., Anyasor G. N., Ajibaye O., Fakoya O. and Okebugwu P. - Effect of Extraction
Solvents on Phenolic, Flavonoid and Antioxidant activities of Three Nigerian Medicinal Plants.
Nature and Science 9 (7) (2011) 53-61.

Senapati M. R., Behera P. C., and Bisoi P. C. - Extraction Techniques for Phenolic Contents of
Artimisia nilagirica. Indian Vet. J 90 (2) (2013) 77-79.

Singh N. B., Devi M. L., Biona T., Sharma N., D4 S., Chakravorty M., Mukherjee P. K. and
Rajasheker Y. - Phytochemical Composition and Antimicrobial Activity of Essential Oil from
the Leaves of Artemisia vulgaris L. Molecules 28 (5) (2023).

Abid K. Y. and Abachi F. T. - Phytochemical comparative studies, antioxidant and
antimicrobial of artemisia and star anise. Pharmacognosy Journal 15 (1) (2023) 183-188.

Nguyén Khanh Thuy Linh - Ham luong phenolic ’tc;)ng’, flavonoid téng va tac dung chong OXy
héa cua mot so loai rau xanh trén dia ban thanh pho Hué, Truong Pai hoc Y Dugc, Pai hoc Hué
(18) 2019.

Tran Thi Kim Nhan, Nguyen Thi Hai Hoa and Hoang Thi Ngoc Nhon - Optimization of
enzyme-assisted extraction of flavonoid from Glinus oppositifolius. Journal of Science
Technology and Food 22 (4) (2022) 3-11.

Zhaobao X., Chunhong T., Gang C. and Zhisong S. J. N. P. R. - Studied on corlorimetric
determination of oleanolic acid in Chinese quince. Natural Product Research and Development
13 (4) (2001) 23-26.

Salomi P., Sucharitha B., Swathi T., Hemalatha P., Ravivarma K., Ramana A. V., Reddy K. R.
- Colorimetric method for determination of corticosteroids by UV Visible Spectroscopy and its
application to Ayurvedic formulations. Journal of Drug Delivery and Therapeutics 9 (3) (2019)
460-464.

L& Ngoc Thay An va Hoang Thi Ngoc Nhon - Khao sat anh huong cia vi song va si€u 4m dén
qua trinh trich ly thu nhan saponin tir cam thdo dat Scoparia dulcis. Tap chi Cong thuong (2)
(2021) 293-298.

Trifan A., Zengin G., Sinan K. I., Sieaniawska E., Sawicki R., Maciejewska-Turska M.,
Skalikca-Wozniak K. and Luca S. V. - Unveiling the Phytochemical Profile and Biological
Potential of Five Artemisia Species Antioxidants 11 (5) (2022) 1017.

Sharma K. R.and Adhikari S. - Phytochemical analysis and biological activities of Artemisia
vulgaris grown in different altitudes of Nepal. International Journal of Food Properties 26 (1)
(2023) 414-427.

Rostagno M. A. and Prado J. M. - Natural product extraction: principles and applications. Royal
Society of Chemistry 21 (2013) 1-469.

Lopez-Salazar H., B. H. Camacho-Diaz, M. A. Ocampo, and A. R. J. B. Jiménez-Aparicio -
Microwave-assisted extraction of functional compounds from plants: A Review, BioResources
18 (3) (2023) 6614-6638. https://doi.org/10.15376/biores.18.3.Lopez-Salazar

Bo Y. H., Feng D. L., Zheng W. and Xin S. L. - Study on Extraction of Polyphenol from Grape
Peel Microwave-Assisted Activity. Advanced Materials Research 864 (2013) 520-525.

Papoutsis K., Pristijono P., Golding J B., Stathopoulos C E., Bowyer M C., Scarlett C J., Vuong
Q. V. - Enhancement of the total phenolic compounds and antioxidant activity of aqueous
Citrus limon L. pomace extract using microwave pretreatment on the dry powder. Journal of
Food Processing and Preservation 41 (5) (2017) 1-18.

Chemat F. and Cravotto G. - Microwave-assisted Extraction for Bioactive Compounds. Boston
MA: Springer US (2013) 1-238. https://doi.org/10.1007/978-1-4614-4830-3

62



Nghién ctru thu nhén chiét xuét giau hoat tinh sinh hoc tir cdy ngai ciru Artemisia vulgaris L.

19. ShuY. Y., Ko M. Y. and Chang Y. S. - Microwave-assisted extraction of ginsenosides from
ginseng root. Microchemical Journal 74 (2) (2003) 131-139. https://doi.org/10.1016/S0026-
265X(02)00180-7

20. Nisa G. K., Nugroho W. A. and Hendrawan Y. - Extraction Of Red Betel Leaf (Piper Crocatum)
Methods Microwave Assisted Extraction (Mae). Jurnal Bioproses Komoditas Tropis 2 (1)
(2014) 72-78.

21. ChenY., Xie M., and Gong X.-F. - Microwave-assisted extraction used for the isolation of total
triterpenoid saponins from Ganoderma atrum. Journal of food engineering 81 (1) (2007) 162-
170.

22. Hao J. Y., Han W., Huang S. D., Xue B. Y., Deng X. - Microwave-assisted extraction of
artemisinin from Artemisia annua L 28 (3) (2002) 191-196.

ABSTRACT

PHYTOCHEMICALS SCREENING AND EXTRACTION FROM Artemisia vulgaris L.

Phan Minh Chau, Nguyen Thanh Tuyen, Phan Nguyen Kim Phung,
Nguyen Thi Thu Huyen, Duong Thi Xuan Loi, Hoang Thi Ngoc Nhon*
Ho Chi Minh City University of Industry and Trade
*Email: nhonhtn@huit.edu.vn

Mugwort (Artemisia vulgaris) is a very common medicinal herb that contains many bioactive
compounds, making it one of the plants with great potential in the field of medicine and herbal medicine.
The current study aimed to identify and quantify bioactive compounds of mugwort extract using UV-
Vis spectrophotometry. Additionally, the conditions affecting the extraction of bioactive compound-
rich extracts were also identified through microwave - assisted extraction methods. The results showed
that mugwort extract contained phenolics, flavonoids, saponins, carotenoids, steroids and tannins. The
total phenolics, flavonoids, saponins and tannins content was found to be a maximum in stems + leaves
extract of 14.977 mgGAE/g dry mass, 5.271 mgQE/g dry mass, 3.091 mg/g dry mass and 2.797
mgGAE/g dry mass, respectively. The total steroid content was found to be a maximum in stem extract
of 1.439 mg/g dry mass. The carotenoids content was found to be a maximum in the leaves extract of
2.497 mg/g dry mass. The suitable microwave conditions to obtain the highest TPC, TSC, and TFC
from leaves, stems, and stems+leaves were 360 W for 2.5 minutes, 540 W for 3 minutes and 540 W for
2.5 minutes, respectively.

Keywords: Artemisia vulgaris L., mugwort, bioactive compounds.
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