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H,SO, was applied. The precipitated lignin was then weighted and evaluated
antibacterial activity. Factors affecting the extraction eficiency of alkaline
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hydrolysis were investigated, including NaOH concentrations of 1.25; 2.5;
Anti-bacterial 3.75, and 5 g/L, temperatures of 25, 50, 75, 105 °C and extract times of 60,
Annona Squamosa Linn 90, 120, and 150. The results showed that all tested parameters significantly

impacted the weight of lignin and its antibacterial ability. The optimal
o condition was NaOH concentration of 2.5 g/L, temperature of 75 °C, extract
Lignin time of 90 minutes. In that optimal condition, 0.76 g of precipitated lignin
Hydrolysis was obtained. The highest diameters of the zone of inhibition on Escherichia
coli and Salmonella typhi was 288 mm and 303 mm, equivalent to 87.3% and
94.7% compared to the positive control, respectively. These results showed
that the dried Annona Sgumosa Linn peel is a potential source for
antibacterial chemicals.

Alkaline treatment

ANH HUONG CUA CAC BIEU KIEN THUY PHAN KIEM PEN HOAT TiNH
KHANG KHUAN CUA LIGNIN HOA TAN TU VO QUA NA
ANNONA SQUMOSA LINN

Lé Cong Tuan', Lé Duy Khuwong?"
YTrwong Pai hoc Khoa hoc - Bai hoc Hué, 2Tru’d'ng Khoa hoc lién nganh va Nghé thudt - Pai hoc Qudc gia Ha Ngi

THONG TIN BAIBAO  TOM TAT
Ngay nhan bai:  13/5/2024 Nghién ctru nay duoc thyc hién dé: thu nhén lignin hoa tan tir vé qua Na
o va danh gia kha ndng khang khuan cua lignin thu nhan duoc. Phuong
Ngay hoan thign:  10/6/2024 phap thily phan bang dung dich kiém loang duoc sir dung dé pha hity ciu
Ngay ding:  11/6/2024 tric lignin trong thanh phan chat xo cuia thuc vat, tir d6 tao ra lignin hoa
tan trong dung dich. Dé tach chiét lignin hoa tan, phuong phap diéu chinh

TU KHOA pH st dung H,SO, duoc ap dung. Két ta lignin sau khi duoc tach ra dem

- xac dinh khoi lwgng va danh gid kha nang khang khuan. Cac yéu t6 anh
Hoat tinh khang khuén huong dén khéi lugng két tua da dugc khao sat gdm; diy nong do NaOH
Annona squamosa Linn. 1,25; 2,5; 3,75; 5 g/L, day nhiét do 25, 50, 75, 105 OC, va day thoi gian

phan tng 60, 90, 120, 150 phut. Két qua cho thiy cac thong sb khao sat

o déu co6 anh huong dén khéi lwong thu nhan két tua lignin va hoat tinh

Lignin khang khuan. Diéu kién tdi wu duoc lya chon 1a nong do NaOH 2,5 g/L,

Thay phan nhiét d6 75 °C, thoi gian 90 phut. Tai ché d6 téi wu thu dwoc 0,76 g két
toa lignin. Puong kinh vong khang khuan Escherichia coli cao nhat 1a
288 mm, tuong ng Véi 87,3% so vai ddi ching duong; trong khi d6 voi
Salmonella typhi cao nhat dat 303 mm, twong tng 94,7% so Véi ddi
ching duong. Két qua nay cho thdy v6 qua Na 1a ngudn nguyén liéu tiém
ning dé thu nhan cac chat c6 hoat tinh khang khuan.

DOI: https://doi.org/10.34238/tnu-jst.10378

Tién xir Iy kiém

" Corresponding author. Email: leduykhuong@vnu.edu.vn

http://jst.tnu.edu.vn 213 Email: jst@tnu.edu.vn


https://doi.org/10.34238/tnu-jst.10378

TNU Journal of Science and Technology 229(10): 213 - 220

1. bit véan dé

Qua Na (Annona squamosa Linn) 1a cay an qua c6 nguon goC tr khu vuc chau My nhiét doi.
Trong chi Annona, ddy 1a loai dugc trong rong rii nhét trén thé gisi do tinh thich nghi cao. Pic
biét, Na vo cuing thich hop véi khi hau nhiét déi va can nhiét doi [1]. Na duogc trong thuong mai
tai mot s6 nude nhu My, Malaysia, Philipin. Trong s6 cac loai thuc vat & Viét Nam, cac cay
thuoc ho Na dugc biét c6 29 chi ciing khoang 178 loai va 23 thir [2]. Trong d6 chi Na c6 bbn loai,
VGi ba loai thuong gap ¢ dang ciy trong: cdy Na (Annona squamosa L.), Na xiém (Annona
muricata L.), binh bat (Annona reticulata L.) [2]. Do gia tri dinh dudng cao, Na khong chi dugc
str dung qua twoi ma con dugc ché bién thanh nhiéu loai san pham nhu nudc ép, keo, tra, mut.
Tuy nhién, nhitng san pham tir Na nay chi st dung thit qua chin dé ép nudc, nghién bot, cac phan
nhu vo va hat s€ dugc loai bo trudc khi ché bién, tro thanh phé pham. Luong phé pham nay tich
tu lai néu khong c6 bién phap xir 1y hop ly co thé gy 6 nhiém moi truong va lang phi tai nguyén.

V6 qua Na c6 ham lugng duong thap, dao dong trong khoang 1-8% khdi lugng. Chét xo
chiém chi yéu va dao dong trong khoang 35-85% khéi luong vo [3] - [5]. Chét xo trong vo qua
Na noi riéng va thuc vat ndéi chung la cac phan tir carbohydrate (monosaccaride hoac
polisaccaride) chiém phan Ién khdi lugng cia chung. Trong cac phu phdm néng nghiép, cac
thanh phan co trong chit xo cin chu y dén 1a cellulose va lignin. Lignin 1a polymer nhém
carbohydrate ¢ cdu tric vong thom, c6 khdi lwong phan tir I6n va khong c6 cong thirc xac dinh,
bao quanh cellulose, giup ngan can vi sinh vét gay bénh ¢ thyc vat [6] - [8].

Trén thé gioi va Viét Nam hién nay, da c6 mot s6 nghién ctru phan huay lignin tir vat liéu
lignocelluloses [6] - [8]. Cac nguyén liéu lignocellulose dugc nghién ctru Xt 1y lignin 1a rom ra, ba
mia, 161 ngd cho muc tiéu san xuat con nhién liéu. Theo nghién ciru ciia nhom tac gia George, lignin
duogc xir 1y bang NaOH 1% (w/v), sau d6 st dung H,SO, dam dic dé tao diéu kién cho lignin két
tua. Khi str dung phuong phap nay c6 thé thu 48,3% lignin c6 trong nguyén lidu tho [9]. Véi thanh
phan lignin ¢6 ciu trac 1a cac polymer thom, do d6 da c6 nhiéu nghién clru tich chiét cac hop chat
c6 hoat tinh sinh hoc tur lignin [10] - [12]. Hoat tinh khang khuén cua chiét xut tir lignin bi anh
huong bai cac yeu t6 khac nhau, chang han nhu ngudn goc hodc phuong phap chiét xuat. Mot s6
lignin dwoc chiét xuit bang cac phuong phap khac nhau nhu lignin kraft, lignin thiy phén,
organosol lignin [10] — [12]. Trong quy trinh kraft, cac vat liéu lignocellulose dwoc xir Iy bang dung
dich NaOH va NaHS trong pham vi nhiét do tir 150-170°C. Sau khi xtr 1y, cac lién két ether lignin
bi phan cit va lignin dugc chuyén thanh cac manh nho, con dwoc goi 1a lignin-hoa tan trong kiém.
D4i v6i phuong phép organosol, lignin dugc hoa tan trong dung mdi hitu co (acetic acid, ceton va
ester), organosol lignin rat tinh khiét, khong chira sulfuric va it bién tinh hon [13].

Nhiéu nghién ctru trude day da s dung dung méi hitu co dé chiét xuat cac hop chat ¢ hoat
tinh sinh hoc tir qua Na [14] - [22]. Tuy nhién, hién chua c6 cic nghién ctu vé didu kién thuy
phan vo qua Na thu nhan cac hop chit lignin va danh gia hoat tinh sinh hoc cua loai hop chat nay.
Véi cac 1y do néu trén, nghién ctru nay dugc thuc hién nham danh gia mot s6 diéu kién thay phan
vo qua Na bang dung dich NaOH dén khdi lugng két taa lignin thu dwgc va kha ning khang
khuan cua két taa lignin tir v qua Na.

2. Vit li¢u va phwong phap nghién ctru
2.1. Vat ligu

V6 qua Na dugc thu gom tai x3 An Sinh, thi xd Dong Triéu, tinh Quang Ninh. Sau khi tach bo
phan thit qua con x6t lai, vé qua Na duoc rira sach, dun soi bang nudc cit dé loai bo phan duong
con sot lai va cac tap chat trong vo qua Na. Vo duoc siy khd & 70 °C va nghién nho dén kich
thudc < 0,01 mm. V6 qua Na sau qua trinh tién xtr Iy duoc trinh bay trong hinh 1, dang bot c6
kich thudce ddng déu, mau nau nhat. Vo qua Na duoc bao quan trong tai zip cho cac nghién ctu
tiep theo.
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Hinh 1. Nguyén liéu vo qua Na trudc va sau xur Iy so b

2.2. Phwong phap nghién cuu
2.2.1. Thiét ké thi nghiém

Vo6 qua Na tuoi

. T v
Lam sach, nghién nho <0,001 > Tidn xir 19
nm ien xu ly
v
Kht lignin bang NaOH
v
Ly tdm 5000 vong/phut > Thu nhan dich thuy phan
3 L\
Str dung 72% H,SO, dén khi > Két taa liani
pH2, ly tam 5000 vong/phit ot t“i anin

Can két tua lignin va danh gia kha ning khang

Hinh 2. Thiét ké thi nghiém

V6 qua Na sau khi tién xir 1y loai cac tap chat, nghién nho dén kich thudc dong déu duoc sir
dung dé tién hanh thuy phan bang dung dich kiém dé khir lignin dang ciu tric sang dang hoa tan
trong dung dich kiém. Lignin duoc tach ra khoi dung dich kiém qua qua trinh acid hoa bang
H,S0,. Cac budc tién hanh thi nghiém duogc moé ta trong hinh 2.

2.2.2. Kher lignin bang kiém

Phuong phap khir lignin bang kiém dugc thyuc hién theo phuong phap ciia Rocha va cong su [9]
¢6 diéu chinh mot phan. Can 10 g vo qua Na vao coc thily tinh 200 mL, thém 100 mL dung dich
NaOH & cac nong do khac nhau (1,25; 2,5; 3,75; 5 g/L). Dung diia thay tinh khuay déu, sau do tién
hanh gia nhiét & cac nhiét 6 khac nhau (25, 50, 75, 105 °C) trong cac khoang thoi gian khac nhau
(60, 90, 120, 150 phut) dé phan hay lignin. Sau khi két thic thoi gian gia nhiét, phan vo qua Na
chua bi thiy phan dugc tach ra khoi dung dich thuy phan béi qua trinh ly tdm 5000 vong/phut trong
10 phut. Phan dung dich thity phan dwoc bao quan ¢ 4 °C cho qua trinh két taa lignin.

2.2.3. Két tua lignin

Dé thu nhan lignin hoa tan trong dung dich thity phan, phuong phéap két taa st dung H,SO,
dam dic duoc tién hanh [9]. Dung dich thiiy phan duoc thém vao acid H,SO, 98% cho dén khi
pH dung dich dat khoang pH = 2. Lignin két tua duoc tach ra bai qua trinh ly tim & 5000
vong/phut trong 10 phat, sau d6 rira két tua 6 1an sir dung 100 mL nudc cat dén khi pH dat
khoang 6. Lignin sau khi duoc rira sach dem sdy kho & 70 °C va cén xéac dinh khdi lugng. Lignin
duoc bao quan & nhiét do 4 °C cho cac nghién ciru tiép theo.
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2.2.4. Pdnh gid hoat tinh khéang khuan

Cac chung vi khuan chi thi Escherichia coli (ATCC 25922) va Salmonella typhi (MTCC 3216)
duoc nudi cdy trong 10 mL mdi truong dinh dudng Luria Bertani (LB) d thanh tring, nhiét d6 nudi &
37 °C trong 16-18 gio. LAy 1 mL dich nudi cdy vi khuan trai déu trén bé mit dia petri c6 méi truong
thach agar Mueller Hinton Agar (MHA). Sau d6, duc giéng thach duong kinh 6 mm trén dia petri. Sir
dung micropipette hut 25 pL lignin hoa tan trong dimethyl sulfoxide (DMSO) hoac dém Na,HPO,-
KH,PO, pH = 8 vao giéng thach. DMSO duoc str dung & miu d6i chimg am. Chat khang sinh chuan
Ampicillin duoc lya chon 13 miu ddi chimng duong. Céac dia petri dugc nudi 4m & 37 °C trong 24 gid.
Pudng kinh vong khang khuan (don vi mm) duogc do va ghi chép lai.

2.2.5. Phuwong phdp xit 1y 56 liéu

S6 ligu va két qua trong nghién ctru ndy dugc Xir 1y va phén tich thong ké bang phan mém
Microsoft Excel 2007. So lan 1ap lai cho moi thong s6 phéan tich 1a n=3.

3. Két qua va thao luan
3.1. Anh hwong ciia nong dép NaOH

Can 10 g vo qua Na vao binh thay tinh chira 100 mL dung dich NaOH & cac ndng d6 1,25; 2,5;
3,75; 5 g/L, twong dwong ty 1& rin/long 1/10. Sau khi khudy déu vo Na dugc tién hanh xt 1y nhiét &
30 °C trong thoi gian 60 phut. Tiép theo, sir dung gidy loc dé phan tach dung dich va bi vo qua Na
sau xur ly. Dung dich thu nhan sau khi loc dwoc chuan d6 dén pH = 2 bing H,SO, 98% va ly tim
5000 vong/phit trong thoi gian 10 phut dé tach két tua. Sau do, két tia dugc rira bang nudc cat dén
khi pH bang 7. Sau do, két tua dugc siy kho va can xac dinh khéi lwong thu duoc, thé hién trong
hinh 3c. Hoat tinh khang khuan cua két tia lignin duoc trinh bay trong hinh 3a va 3b.
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Hinh 3. Anh hirong ciia nong dé NaOH dén: (2) kha nang khang E. coli,
(b) kha nang khang S. typhi, (c) khoi luong két tua lignin
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Tir hinh 3c cho thay, khéi lugng bot két taa thu nhan ty ¢ thuan véi nong do NaOH. Bot két
tua thu dugce tang tir 0,23 g t6i 0,5 g tuong Ung Vi nong d6 NaOH ting tir 1,25 dén 3,75 g/L.
Tuy nhién, khi ting ndng d6 NaOH tir 2,5 g/L d¢én 5 gL, khi luong lignin tang khong dang ke

DPé danh gia kha niang khang khuan cua bot két tua, can 20 mg két tua lingin vao ong
eppendorf 1,5 mL chira 600 puL. dung dich DMSO va dung dich dém Na,HPO,-KH,PO, pH = 8.
Dung song siéu am danh tan bot lignin va st dung dé thir kha nang khang khuan trén Escherichia
coli va Salmonella typhi. Két tia lignin trong DMSO c6 kha ning khang khuan thap hon so véi
pha trong dém Na,HPO,-KH,PO, pH = 8. Lignin tan t5t hon trong dém Na,HPO,-KH,PO, pH =
8, day c6 thé 1a 1 trong cac nguyén nhan gitp lignin hoa tan trong dém khang khuan tét hon. Tuy
nhién, van can c6 cac nghién ctru sau hon. Két qua hinh 3a va 3b cho thay duong kinh vong
khang khuan E.coli va S.typhi cao nhat twong ing & ndng d6 NaOH 3,75 g/L, dat 275 mm, va 2,5
g/L, dat 267 mm, khi két tua lingin hoa tan trong dém Na,HPO,- KH2P04 pH 8. Tuy nhién, khi
tang nong d6 NaOH 2,5 g/L 1én 3,75 g/L thi kha ning khang khuan thay d6i khong dang ké. Do
d6, ndng d6 NaOH 2,5 g/L duoc sir dung cho nhiing thi nghiém tiép theo.

3.2. Anh hwéng ciia nhigt d thiiy phin

Can 10 g vo qua Na vao binh thay tinh chita 100 mL dung dich NaOH & nong d6 2,5 g/L, ty 18
ran/long 1/10. Sau d6, tién hanh xtr 1y nhiét vo qua Na & cac khoang nhiét do T = [25, 50, 75,
105] °C trong 60 phit. Két qua khdi lwong két tua lignin va kha niang khang khuan dugc biéu
dién trong hinh 4.
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Hinh 4. Anh huong cua nhi¢t do NaOH den: (a) kha nang khang E. coli,
(b) kha nang khdng S. typhi, (c) khoi lwong ket tua lignin

Khéi lugng két tiia (g)
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Hinh 4c cho thay khéi luong bot vo qua Na bi thiry phéan ting dan theo su gia tang ctia nhiét do.
Khéi luong két tua cao nhat thu duoc tai nhiét do 75 °C dat gia tri 0,76 g. Trong khoang nhiét do tir
25-75 °C, khdi luong két tia lignin thu duge c¢6 xu hudng gia ting tir 0,17-0,76 g. Tuy nhién, khi
nhiét do tang tir 75 °C 1én 100 °C thi khéi luong két tia lignin thu dwoc giam manh dat 0,53 g.

Can 20 mg bot két tua vao 6ng eppendorf c6 chira 600 uL dung dich DMSO va dung dich
dém Na,HPO,-KH,PO, pH = 8. Dich pha dugc mang di thr kha ning khang khuan E.coli va
S.typhi. Két qua hinh 4a va 4b cho thay két taa lignin pha trong dung dich dém Na,HPO,-
KH,PO, pH = 8 ¢ kha ning khang khuan cao hon khi pha trong DMSO. Pudng kinh vong
khang khuan Escherichia dat cao nhat 1 289 mm & ché do thuy phan ¢ nhiét do 75 °C, dat 87,5%
so vai ddi ching duong Ampicillin nong d 0,15 pg/mL (330 mm). Twong tu kha ning khang E.
coli, & ché do khu lignin véi nhiét do 75 °C, dudng kinh vong khang khuan Salmonella cao nhat
1a 297 mm, dat 92% so véi dbi ching duong. Do dé, nhiét d6 75 °C dugc chon dé tién hanh thi
nghiém tiép theo.

3.3. Anh hwong ciia thoi gian xi Iy kiem

Can 10 g vo qua Na vao cdc thay tinh chita 100 mL dung dich NaOH & nong d6 2,5 g/L, ty 18

NaOH/bot vo qua Na 1a 1/10. Nhiét do thuy phan dugc cé dinh ¢ 75 °C trong cac khoang thoi

gi@n t = [60, 90, 120, 150] phut. Thi nghiém dugc tién hanh tuong ty nhu trong myc 3.1 va 3.2.
Két qua xac dinh khoi Iwgng ket tua lignin va kha nang khang khuan dugc trinh bay trong hinh 5.
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Hinh 5. Anh huong cua yeu to thoi gian den: (a) kha nang khang E. coli,
(b) kha nang khang S. typhi, (c) khoi lwong két tia lignin
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Hinh 5¢ cho thdy khi lugng két tia lignin tang 1én khi kéo dai thoi gian tir 60 dén 90 phiit.
Tir 90 dén 150 phut khéi lugng két taa thu duoc giam. Két qua cho thay khi thoi gian xi 1y kiém
kéo dai c6 thé pha huy cau trac lignin. Khdi luong két tiia cao nhét dat duoc sau 90 phat khir
lignin 1a 1,56 g.

Tiép theo, can 20 mg bot két tua cua tirng mau thi nghiém vao 6ng eppendorf chira 600 pL
dung dich DMSO va dung dich dém Na,HPO,-KH,PO, pH = 8. Dich pha dugc danh gia kha nang
khang khuan E. coli va S. typhi. Hinh 5a va 5b cho thay duong kinh vong khang khuan E. coli
cao nhat 1a 288 mm khi thoi gian khir lignin 1a 60 phut, doi véi S. typhi 1a 90 phit, véi duong
kinh vong khang khuan 13 303 mm, dat 94,7% so vé6i dbi chung dwong Ampicillin nong d6 0,15

pg/mL (320 mm). Két qua cho thiy, sau 60 phut khir lignin hiéu qua khang khuan thay d6i khong
dang ké, tuy nhién tir 60 1én 90 phut 1am ting khoi luong két tia lignin dang ké. Két qua nay cho
thiy khéi lugng lignin thu duoc khong ty 1é thuan véi kha ning khang khuan. Khi kéo dai thoi
gian tir 60 dén 90 phut, mot s6 cau tric lignin c6 hoat tinh khang khuan cé thé bi pha v& 1am cho
hoat tinh khang khuan bi giam. Vi vay, du tang khdi luong lignin nhung khéng lam ting kha
ning khang khuan. Do d6, thoi gian khir lignin t6i wu 1a 90 phit.

Tir nhitng két qua nghién ctru trén, c6 thé két luan rang, nhiét do 75 °C, thoi gian 90 phat va
nong do NaOH bang 2,5 g/L s& 1a cac gia tri t6i uu khi thuc hién xir Iy bot vo qua Na (Annona
squamosa Linn.) bang phuong phap Nhiét-Kiém cho muc tiéu thu khéi lugng két taa lignin va
kha ning khang khuan.

4. Két luan

Két qua ciia nghién ctru da xac dinh duoc ché d6 téi uu cho muc tiéu khir va thu nhan lignin tur
Vo qua Na (Annona squamosa Linn.) bang phuong phéap thuy phan véi dung dich NaOH. Ché do
t6i wu bao gom nong do NaOH 1a 2,5 g/L, thoi gian xu ly 90 phut va nhiét do 1a 75 °C. Kha ning
khang khuan Escherichia coli va Salmonella typhi cua két taa lignin phu thudc vao diéu kién khir
lignin. V6 qua Na 1a ngudn cung cap tiém nang cac hoat chat nho qua trinh phan huy lignin bang
kiém. Két qua cta nghién ctru nay 1a budc dau dé mo ra cac nghién ctru tiép theo nham huéng toi
khai thac cac hoat chit c6 trong vo qua na va cac vat lidu giau lignin khac.
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