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BAO CHE VA PANH GIA TAC DUNG UC CHE ENZYME A —
GLUCOSIDASE IN VITRO CUA CAO LA VOI (SYZYGIUM
NERVOSUM, MYRTACEAE)

Nguyén Thi Mi Phwong, Ninh Thij Nhu Ha va Vo Mong Tham*
Trueong Pai hoc Quoc té Hong Bang

TOM TAT

Muc tiéu: Xday dung dwoc quy trinh bao ché cao 1 voi (Syzygium nervosum, Myrtaceae) giau
flavonoid, danh gid tac dung irc ché enzyme a- glucosidase va khang khuan in vitro ciia cao ld voi.

Phwong phap nghién ciru: La Voi dugc say kho, nghién thanh bot c6 kich thude toi da 0.5 mm va chiét
6 hé tro siéu am véi cdc thong sé khao sat nhe: dung moi, nhiét do, thoi gian, ty I¢ dung moi/ duogc
ligu. Hoat tinh khang a-glucosidase dwoc danh gia bang phwong phap sir dung co chdt pNPG. Hoat
tinh khéang khudn dwoc danh gid bang phwong phdp pha lodng trong thach. Két qua: Xay dung dwoc
quy trinh bao ché cao ld voi giau flavonoid (276.3 + 5.0 mg RE/g) bang phwong phdp siéu dm voi
dung moi ethanol-nudc 40 %, nhiét do 80 °C, thoi gian 90 phut, ty Ié dung moi/dwoc liéu (1/20 g/mL).
Cao ld voi ¢6 khd ndng ik ché a-glucosidase véi IC50 la 2.2 ug/mL. Cao lé véi thé hién kha ning
khéng khudn trén cac dong vi khudn Gram dwong Streptococcus pyogenes, Staphylococcus aureus,
va Bacillus subtilis (MIC lan heot la 1.95, 125, 500 ug/mL), va Gram dm Escherichia coli,

Pseudomonas aeruginosa, va Salmonella typhi (MIC déu la 1000 ,ug/mL) Két ludn: Nghién ciru da
xdy dung quy trinh bao ché cao ld voi giau Slavonoid, dong thoi danh gid tac dung ikc ché enzyme a-
glucosidase va kha ndang khdng khudn ciia cao 1 voi thu duoc.

Tir khéa: Ld voi; Syzygium nervosum, Myrtaceae; Flavonoid; Khang khudn; o- glucosidase.

PREPARATION AND IN VITRO A — GLUCOSIDASE INHIBITORY EFFECT
OF VOI LEAF EXTRACT (SYZYGIUM NERVOSUM, MYRTACEAE)

Nguyen Thi Mi Phuong, Ninh Thi Nhu Ha and Vo Mong Tham

ABSTRACT

Objective: Develop a process for preparing the flavonoid-rich Voi leaf extract (Syzygium nervosum,
Myrtaceae), then evaluate the a-glucosidase inhibitory effect and in vitro antibacterial activity of the
extract. Method: The Syzygium nervosum leaves were dried, ground and extracted by ultrasound
assisted extraction with investigated parameters such as: solvent, temperature, time, and the sample
to solvent ratio. Anti-a-glucosidase activity was evaluated using the pNPG substrate method. The
antibacteria activity was assessed by agar dilution method. Results: Developed a process for
preparing flavonoid-rich guava leaf extract (276.3 + 5.0 mg RE/g) using ultrasound method with 40%
ethanol-water solvent, 80 °C, 90 minutes, and the sample to solvent ratio of 1/20 g/mL. Syzygium
nervosum leaves leaf extract has the ability to inhibit a-glucosidase with an IC50 of 2.2 ug/mL. The
extract perform antibacteria activity on Gram positive bacteria Streptococcus pyogenes,
Staphylococcus aureus, and Bacillus subtilis (MIC are 1.95, 125, 500 ug/mL, respectively), and Gram
negative bacteria Escherichia coli, Pseudomonas aeruginosa, and Salmonella typhi (MIC = 1000
ug/mL). Conclusion: The study has developed a process for preparing flavonoid-rich Syzygium
nervosum leaf extract while evaluating its a-glucosidase inhibitory effect and antibacteria activity.
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1. PAT VAN PE

Vi 1 loai the vat dugc phan b rong rdi ¢ cac vung nhiét doi, trong d6 co Viét Nam. O Viét Nam,
cdy v6i moc ty nhién & ven séng, sudi hodc duge trong & cac tinh mién Trung va dong bang Bic Bo
nhu Lao Cai, Ha Giang, Bic Giang, Ngh¢ An, Pha Tho, Thanh Hoéa, cac tinh Tay Nguyén, Pong Nai
[1]. Ngudi dan thudng ding 14, ny hoa dé pha tra hodc hdm thanh nuée dé udbng véi cong dung thanh
nhiét, chira cam cum [2, 3]. Nhiéu nghién ctru gan day da ching minh flavonoid 14 thanh phan chinh
trong 1a véi [4, 5]. Flavonoid 13 thanh phan ty nhién duoc tng dung nhiéu trong y hoc nho hoat tinh
khang oxy hoa, khang virus, chéng ung thu, khang viém va c6 tiém ning diéu hoa duong huyét [6,
7]. Tang dudng huyet sau an la tinh trang dic trung cua bénh dai thdo duong type 2 va néu tinh trang
tang duong huyét kéo dai s& dan dén cac bién chimg trén mach mau 16n, mach mau nho, bién ching
trén chan, roi loan tim mach, bénh than [8, 9]. M6t trong nhing giai phap hiéu qua giup kiém soat
bénh dai thao duong, lam giam tinh trang tang dudng huyét sau 4n 1a lam cham qua trinh giai phong
glucose tir tinh bot, oligosacarid biang cach e ché cac enzyme thity phan tinh bot, ching han nhu o-
glucosidase, a-amylase. Mot sé hoat chat thudc nhom flavonoid dd duoc ching minh rang cé tac
dung trc ché a- -glucosidase nhu kaempferol, quercetin, luteolin [10, 11]. Bén canh do, nhimg loai
thudc va thuc pham chirc ning c6 ngudn gdc tir ty nhién dang rat duoc quan tam va thu hat nhiéu sy
cht ¥ cta cac nha khoa hoc, dic biét 1a bao ché cao 14 v6i c6 kha niang e ché a-glucosidase. Chinh
vi vy, dé tai: Bao ché va danh gia tic dung trc ché enzyme o- glucosidase in vitro cua cao la voi
(Syzygium nervosum, Myrtaceae) dugc thuc hién nham tan dung nguon tai nguyén thién nhién phong
phu va day tiém nang cia Viét Nam, dong thoi tao tién dé md rong cho cac nghién ciru bao ché cac
san pham hd tro diéu hoa dudng huyét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Pbi twong nghién ciru

Doi tuwgng nghién ciru

La vo1 (Syzygium nervosum, Myrtaceae) dugc thu hai vao thang 09/2022 tai Quang Binh, duoc dinh
danh béi tién si Luu Hong Truong. Tiéu ban mau duoc liéu (LV-QB-22) duoc luu giir tai phong tiéu
ban cua Vién Khoa hoc Vat liéu Ung dung, Vién Han lam Khoa hoc va Céng ngh¢ Viét Nam. La voi
sau khi dugc thu hai tlen hanh say kho ¢ nhiét do 50 °C (do a am dudi 8%), nghién va ray qua ray
0.5 mm thanh bot 14 vbi. Bot 14 vdi duoc bao quéan trong ti kin, tranh anh sang tryc tiép.

Dia diém va thoi gian nghién ciru
Ngl}ién’ cﬁp duogc thuc hién tai phong thi’ nghiém Hoéa hoc va Héa Dugc, Khoa Dugrc, truong Dai hoc
Quoc té¢ Hong Bang tu thang 10/2023 dén thang 04/2024.

2.2. Hoa chit va ching vi khuén ) i )
Hoéa chat: Nudc cat 2 1an, ethanol. Chat chuan: Rutin (>94%, Sigma Aldrich, s6 16 125820573).

Chiing vi khudn: Bacillus subtilis (B. subtilis, ATCC 6633), Staphylococcus aureus (S. aureus,
ATCC 29212), Streptococcus pyogenes (S. pyogenes, ATCC 29212), Escherichia coli (E. coli, ATCC
25922), Pseudomonas aeruginosa (P. aeruginosa, ATCC BAA-1744), Salmonella typhi (S. typhi,
ATCC 14028) duoc cung cip boi MicroBiologics — My.

2.3. Phuong phap nghién ciru

2.3.1. Phwong phdp bao ché cao ld véi

Can chinh xac khoang 20 g bot 14 vdi vao becher, lam am, thém dung moéi ethanol- nudc, chiét béng
phuong phap dun néng cod hd trg siéu am. Dich chiét duoc loc, dé léng loai tap, c6 quay va séy thu
duoc cao 14 véi.

2.3.2. Dinh lwong ham lugng flavonoid ) )
Dinh lugng ham lugng flavonoid bang phwong phap do quang, hién mau véi thude thir va do do hap
thu quang bang UV-Vis. Quy trinh dinh Iugng flavonoid dugc thyc hién nhu sau:

Dung dich chudn: Can chinh xac khoang 0.01 g chit chuan rutin, hoa tan trong dung moéi methanol
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r0i pha lodng 10 lﬁq thu duge dung dich gbc co ndng do 1000 pg/mL. Dung dich gbc sau do dugc
pha loang dén cac nong dd can thiét dé xay dung duong chuan.
Dung djch thir: Cén chinh xac khoang 0.01 g cao 1a voi vao binh dinh mirc 10 mL, hoa tan véi 1 it
dung moi methanol c6 ho trg si€u am, sau do thém nudc cat vira du dén vach.
Hut chinh x4c 1 mL dich chuin hodc dung dich thtr va 0.3 mL NaNO; vao binh dinh murc 10 mL, dé
5 phat. Sau d6 thém 0.3 mL AICl;. Sau 5 phut thém 1 mL NaOH va nudc cat ti vach, u trong toi 30
phut, do quang phd UV-Vis ¢ budc song 510 nm.
Ham lugng flavonoid dugc tinh theo cong thic (1).

CxVxk

e)

mx(100-H)x10
Trong do, C: Nong d6 flavanoid toan phan trong dung dich thir (ug RE/mL); V: Thé tich dung dich
thir (mL); k: Hé s6 pha loang; m: Khdi lwong cia cao (g); H: Him 4m cua cao (%).

Ham luong flavanoid trong cao (mg RE/g) =

2.3.3. Phwong phdp danh gia hogt tinh irc ché a-glucosidase )
Hoat tinh trc ché a-glucosidase dugc thuc hiéq theo phuong phap st dung co chat pNPG duge mo ta
bo1 Muhammad Naeem Qaisar [12] voi mot sO hiéu chinh nhu sau:

Hdn hop gom 60 pL dung dich chira mau va 50 pL dung dich dém phosphate 0.1 M (pH 6.8) c6 chira
dung dich a-glucosidase (0.2 U/mL) duoc u trong cac giéng cua dia 96 ¢ nhi¢t do phong trong 20 phut.

Sau khi d tién 0, thém 50 puL dung dich p- -nitrophenyl-a-D-glucopyranoside (pPNPG) dugc pha trong
dém phosphate 0.1 M (pH 6.8) vio timg giéng va cac giéng tiép tuc duoc u trong 10 phut, sau d6 két
thac phan tmg béi 160 pL Na,CO; 0.2M.

Sau d6 do chi s6 quang pho ké (A) dugc ghi lai ¢ budc song 405 nm bang may doc vi dia (Biotek,
USA) va so sanh v&i mot mau chirng chtra 60 uL dung dich dém thay cho mau tht.

Hoat tinh trc ché a-glucosidase dugc tinh theo cong thire (2).

ching 'Amﬁu

Kha l’lé.l’lg uc Ché (%) = m (2)
chirng

Cac s6 lidu két qua thtr nghiém duoc biéu thi bﬁng tri s& trung binh cua 3 1an do khac nhau. Acarbose
(Sigma, USA) dugc st dung lam chung duong.

2.3.4. Phwong phdp danh gia hogt tinh khéing khudn i o i

Hoat tinh khang khuan dugc danh gia bang cach xac dinh nong d6 trc ché 61 thieu (MIC) sur dung
phuong phép pha loang trong thach theo huéng dan cua CLSI M02-ed13.

Céc chung vi khuan dugc hoat hoa trong méi trudng TSA trong 24 gid.

Lay 3 — 5 khém vi khuan cay vao mdi trudng canh thang dinh dudng cho thir nghiém khang sinh tiéu
chudn 2. 1 & 37 °C trong 6 gid. Str dung vi khudn niy pha mot huyén troc vi khuan c6 mét d vi khuan
vao khoang 1.10° —2.10° CFU/mL.

Mﬁu thir dwoc pha thanh dung dich gdc trong DMSO co nong d6 10 mg/mL. Khi sir dung pha loang
bang moi truong thir nghiém tao thanh day nong d trong moéi truong thur nghiém (c6 nong do sau
bang 2 nong d¢ trudc) nhu sau (ug/mL): 1000, 500, 250, 125, 62.5, 31.2, 15.6, 7.8, 3.9, va 1.95.

Déi ching duong 13 dia thach ¢6 cdy khudn nhung khéng c6 miu thir.

2.3.5. Xi Iy 56 li¢u o 7 7
Cac thi nghiém ’dugc thuc hién 1ap lai 3‘1€m, k@t qua duoc thé hién ¢ dang trung binh + d@ léch chuan.
Su khac biét thong ké dugc phan tich bang kiém dinh T-test (p < 0.05) st dung phan mém Microsoft
Excel 2016.
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3. KET QUA VA THAO LUAN ,
3.1. Khado sat quy trinh bao che cao 14 voi
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Hinh 1. Két qua khao sat ham luong flavanoid chiét: a) Nong do ethanol, b) Nhiét do
(*) Khac biét thong ké so véi mau ethanol 40% (p < 0.05)
(**) Khac biét thong ké so véi mau 80 °C (p < 0.05)

Khdo sdt dung méi: Didu kién chiét ban dau dugc c¢b dinh & nhiét ¢ 70 °C, thoi gian 90 phiit voi ty
1¢ duoc lidu/dung médi 1/20 (g/mL). Nghién ciru khao sat cac dung méi ethanol — nuée voi ndng do
ethanol khac nhau tir 10 — 70%. Két qua dugc trinh bay trong Hinh 1a. Ham luong flavanoid tang tir
213.1 + 7.4 mg RE/g dén 264.3 + 5.6 mg RE/g khi ting ndng do ethanol tir 10 — 40%, sau d6 giam
dan con 127.8 mg RE/g khi ndng d6 ethanol tiép tuc ting dén 70% (p < 0.05). Do d6, chon ethanol
40 % la dung moi dé khao sat cac diéu kién chiét khac.

Khdo sdt nhigt dp: Nhiét d6 duoc khao sat tir 60 — 80 °C, voi cac diéu kién cb dinh ethanol 40 %,
thoi gian 90 phut, ti 1& dwoc liéu/dung méi 1/20 (g/mL). Két qua duoc trinh bay trong Hinh 1b. Ham
luong flavanoid tang tir 173.5 + 12.0 mg RE/g dén 276.3 + 5.0 mg RE/g khi ting nhiét d¢ tir 60 —
80 °C. Tuy nhién, khong thé ting nhiét do cao hon vi qua nhiét d6 so6i cua ethanol. Do véy, nhiét do
80 °C duoc chon dé khao sat cac yéu td con lai.

Khado sdt thoi gian: Thoi gian chiét duoc khao sat tir 30 — 120 phat, véi cac diéu kién c¢d dinh ethanol
40%, 80 °C, ti 1& dugc lidu/dung moi 1/20 (g/mL). Tir Hinh 2a c6 thé thay ham luong flavanoid ting
tir 140.8 = 8.3 mg RE/g dén 276.3 + 5.0 mg RE/g khi tang thoi gian chiét tir 30 — 90 phut, nhung khi
tang thoi gian chiét dén 120 phit thi ham lugng favonoid giam con 249.2 + 7.4 mg RE/g (p < 0.05).
Do d6, ap dung thoi gian chiét 90 phut cho cac khao sét tiép theo.

Khdo sat ty I¢ dwoc ligu/dung moi: Ty 1€ dugce li¢u/dung moi dugce khao sat tir 1/10 — 1/25 (g dugce
liéu/mL dung méi), voi cac diéu kién ¢ dinh ethanol 40%, 80 °C, thoi gian 90 phut. Két qua duoc
trinh bay trong Hinh 2b. Ham luong flavonoid tang tir 212.7 + 6.7 mg RE/g dén 276.3 + 5.0 mg RE/g
khi giam ty 1& duoc liéu/dung méi tir 1/10 - 1/20 g/mL, nhung ting khong dang ké & ty 18 duoc
li¢u/dung méi 1a 1/25 g/mL (p < 0.05). Do do, ty 1¢ dugc li¢u/dung méi dugc lya chon 1a 1/20 g/mL.
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Hinh 2. Két qua khao sat ham luong flavanoid chiét:
a) Thoi gian chiét, b) Ti 1& dugc liéu/dung méi
(#) Khac biét thong ké so v6i mau 90 phut (p < 0.05).
(##) Khac biét théng ké so véi mau 1/20 g/mL (p < 0.05)

3.2. Danh gia hoat tinh sinh hoc

3.2.1. Hoat tinh irc ché enzyme a-glucosidase

Hoat tinh rc ché enzyme o-glucosidase ciia cao 14 v6i duoc thé hién trong Hinh 3. Tlr phuong trinh
hdi quy c6 thé xac dinh duge IC50 = 2.2 pg/mL.

o 90.87
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8% 601 "e
-~ [&]
5 34.9
5% w0l y = 18.258ln(x) +32.453
O | .:7 2 —
= ’ R2=0.9782
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Hinh 3. Hoat tinh trc ché enzyme a-glucosidase cua cao 14 voi

3.2.2. Hoat tinh khdng khudn

Hoat tinh khéng khuén cua cao 14 v6i duoc danh gia bang cach xac dinh gia tri nong do trc ché toi
thiéu (MIC). Trong phuong phap pha loang trén thach, MIC dugc xac dinh la nong do thip nhét ciia
cao khong co sy xuat hién cua bat ky khuan lac. Két qua danh gia MIC cua cao 1a voi trén 6 dong vi
khuan Gram am va Gram duong duoc thé hién trong Hinh 4 va Bang 1.
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Két qua cho thréy cao la V6i7cc') kha nang khang kl}uﬁn,q trong d6 hiéu qua khang cac dong vi khuén
Gram duong tot hon vi khudn Gram am. Cao 14 voi thé hién kha ndng khang khuan manh nhat trén
dong S. pyogenes v&i MIC chi 1.95 pg/mL.

Doi ching dwong

1000 pg/mL 500 pg/mL 250 pg/mL 125 pg/mL 62.5 ng/mL

31.2 pg/mL 15.6 pg/mL 7.8 ng/mL 3.9 ng/mL 1.95 pg/mL

Hinh 4. Két qua khang khuan trén 6 dong vi khuan cta cao 14 voi. Ky hiéu trén dia lan luot 1a: (1)
B. subtilis, (2) S. aureus, (3) S. pyogenes, (4) E. coli, (5) P. aeruginosa, va (6) S. typhi.

Bing 1. Gi tri MIC ciia cao 14 voi trén cac dong vi khuan thir nghiém

Chiing vi khuin thir nghi¢m

B. subtilis | S. aureus | S. pyogenes | E.coli | P.aeruginosa | S. typhi
MIC (pg/mL) 500 125 1.95 1000 1000 1000

4. BAN LUAN

Dung mbi la mot yéu to c0 vai trd quan trong trong qua trinh chiét xuat duoc liéu, lva chon dung moi
phu hop gitp hoa tan tot duoc chat, nang cao hiéu suét chiét. Trong nghién ctru nay, ethanol dugc lya
chon st dung vi 12 dung moi xanh, an toan va khong gy 6 nhiém moi truong. Céc flavonoid trong
dugc liéu c6 thé ton tai & ca dang tu do (tan t6t trong ethanol) va dang glycoside (tan t6t trong nudc),
do d6 dung méi ethanol 40 — 50% 1 phu hop va cho hiéu qua chiét flavonoid cao nhat. Nhiét d6 chiét
xuat ting gitp ting kha nang khuéch tan cta flavonoid tir trong té bao vao dung méi, dic biét khi c6
su hd trg cta song siéu 4m tao ra cac bot khi va su v bot khi giup pha huy mang té bao [13]. Qué
trinh khuéch tan dién ra tir tir va phu thudc vao su chénh 1éch ndng do, viéc ting thoi gian chiét hoic
tang ty 1& dung méi/duoc liéu déu lam ting luong flavonoid chiét duge. Tuy nhién, khi dén ngudng
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nhat dinh luong flavonoid chiét duoc sé ting khong dang ké vi phan 16n flavonoid trong té bao da
khuéch tan vao dung moi va néng do flavonoid dat can bé"mg. Do dé xét vé mat kinh té, diéu kién
chiét dé thu dugc ham luong flavonoid téi wru tir bot 14 voi dugc xac dinh 1a nhiét d6 80 °C, thoi gian
chiét 90 phut, dung méi ethanol 40% véi ty 18 duoc lidu/dung méi 1/20 g/mL.

Cao la vbi ¢6 ham luong flavanoid cao, dat 276.3 + 5.0 mg RE/g (tuong duong 42.3 mg RE/g bot la
voi, hoac 20.9 mg quercetin/g bot 14 voi), cao hon so vdi nghién ctru cia Nguyén Khanh Thuy Linh
(8.34 mg quercetin/g duoc licu kho) [14].

Cao 14 v6i thé hién kha nang trc ché enzyme a-glucosidase manh (IC50=2.2 pg/mL), chimg t6 cao 14
Véi c6 tiém nang rat 16n dé dugc ung dung trong ho tro dicu tri bénh tiéu duong dudi dang cac san
pham dung hang ngay.

Cao 14 v6i thé hién kha ning khang khuan trén mot s6 dong vi khuan Gram duong va Gram am, trong
d6 hiéu qua khang khuan manh nhat trén vi khuan S. pyogenes. Diéu nay c6 thé do cao 1a voi chira
nhiéu hoat chat flavonoid, day 1a nhém hoat chat da duoc chirng minh c6 hi¢u qua khang khuan rat tot.

5. KET LUAN

Trong nghién ctru ndy, quy trinh bao ché cao 14 véi da duoc xay dung véi cac diéu kién: Pun néng
két hop si€éu dm, dung moi ethanol-nudc 40%, nhiét do 80°C, thoi gian chiét 90 phut, va ti I¢ dugc
liéu/dung méi 1/20 g/mL. Cao la vdi thu dugce chia chira ham luong flavonoid cao, dat 276.3 £ 5.0
mg RE/g. Két qua thir nghiém danh gia hoat tinh sinh hoc cho thiy cao 14 v6i ¢6 hoat tinh trc ché
enzyme o-glucosidase manh (IC50 = 2.2 pg/mL). Cao 14 vdi thé hién kha nang khang khuan trén cac
dong vi khuan Gram duong S. pyogenes, S.aureus, va B. subtilis (MIC lan luot 1a 1.95, 125, 500
pg/mL), va Gram am E. coli, P. aeruginosa, va S. typhi (MIC déu la 1000 pg/mL). Diéu nay chimg
to nguon la vbi phong pha ¢ Viét Nam c6 thé dugc tan dung dé san xut cao 14 v6i ¢6 hoat tinh sinh
hoc nhim tng dung trong y dugc.

LOI CAM ON S , o
Nghién ctru nay duoc Truong Pai hoc Qudc t€ Hong Bang cap kinh phi thuc hién dudi ma so dé tai
SVTC17.27.
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