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TOM TAT

Trong cac logi polyme phan hay sinh hoc hién nay, Poly(lactic axit) (PLA) va cac chat dan
Xudt c6 vai tro thyec tién cao trong nhiéu linh viec. Trong nghién cizu nay, chiing téi da tong hop PLA
tir dich nhyea cay dira nuéc (Nypa fruticans). Kich thich buong dira nueée 14 ngay d@é thu dwoc dich
nhia. Dich nhwa dwoc 18n men lactic bang ching Lactobacillus plantarum va Lactobacillus
acidophilus sau d6 tring ngung thu dwoc PLA. Cdu trdc cua san pham duwoc xdce dinh bang quang
pho hong ngoai bién déi Fourier (FT-IR) va phé céng huwong tir hat nhan (*H-NMR). Pac tinh 1i hda
ciia PLA dwoc xdc dinh bang gian dé nhiét trong hirong (TGA). PLA tir dich nhya cay dira niréc hira
hen sé tré thanh vt lidu thay thé cac logi nhyra cd nguon goc tir dau moé gay & nhiém méi trwong nhu
hién nay.

Tar khoéa: axit lactic; cdy dira nudce; Nypa fruticans; Poly(lactic axit) (PLA)

1. Giéi thigu

Poly(lactic axit) (PLA) la mot polyeste dugc nghién ciu va ang dung rong réi nhat
lich sir loai nguoi (Farah et al., 2016). Nhiing thach thirc vé méi trudng, Kinh té da thoi thuc
nhitng nha khoa hoc nghién ctu giam thiéu mot phan nhua c6 ngudn goc tir hda dau bang
nhya c6 thé phan hay sinh hoc. PLA 1a mét trong nhiing polyme di dau trong “cudc chay
dua xanh” nay. PLA duoc chang minh c6 kha ning thay thé cac loai nhya ¢ ngudn géc hoa
dau hay vat liéu sinh hoc ding trong mot sé linh vuc y té (Lopes et al., 2016; Jamshidian
et al., 2010).

Dua nudc (Nypa fruticans) thuoc ho cau diura (Plamae) 1a loai cay nhiét doi chi moc &
ving nuéc lg tap trung nhét 1a cac cira séng, doc theo cac kénh rach va cac con séng dao
viing ven bién. Dira nudc c6 than cdy va hé thng ré chang chit moc ngang dudi long dat,
chi c6 14 va cudng hoa moc 18n trén. Cay trong thudng ra hoa sau 3 nam, tap trung theo mia.

Cite this article as: Nguyen Quoc Trung, Nguyen Quoc Dat, Nguyen Ho Duc An, Vo Thi Thuy Giang, &
Ha Thuc Huy (2021). Research on synthesizing Poly(lactic acid) from Kien Giang’s Nipa palm tree (Nypa
fruticans). Ho Chi Minh City University of Education Journal of Science, 18(6), 1126-1133.
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O Viét Nam, mua chinh 13 tir thang 6-10, d6i khi sém hon tir thang 5 hoic mudn hon thang
11, hoa ¢6 sém hodc muodn phu thudc vao nhiéu yéu té nhu thoi tiét, dinh dudng dat, do tudi
cdy... (Ngo-Hoang et al., 2019). Dira nuéc phan b nhidu ¢ cac nuéc Pong Nam A, dién
tich 16n nhat & Indonesia (700.000 ha) (Flach et al., 1996). Tai Viét Nam, dira nuéc tap trung
cha yéu & ving Pong va Tay Nam B nhu: Thanh phd H6 Chi Minh, Bén Tre, Tra Vinh,
Soc Triang, Bac Liéu, Ca Mau... O Kién Giang, dira nuéc phan bb & hau hét cac huyén nhung
cha yéu 1a & huyén An Bién, An Minh, U Minh Thuong, thanh phé Ha Tién, thanh phé
Phi Quéc.

Dich nhya cy dira nuéc lay tir cudng budng da dugc chirng minh 6 tiém ning trong
viéc san xuat etanol, san xuat duong. Viéc khai thac dich nhwa dira nudc khong nhitng khéng
anh huong dén cay ma con gitip cho ngudi dan ban dia cd thém ngudn thu nhap tir viéc lay
nhya. Philippines 1a mot trong 3 nudc dung dau thé giéi vé san luong dira nuéce, ho chi yéu
san Xuat ruou mat hoa dira theo cach 18n men tir mat hoa dira va 1am ra loai ruou vang danh
tiéng (Tamunaidu et al., 2013). Hién nay, d& c6 nhiéu cong trinh nghién ctu lién quan dén
viéc 1én men ruou tir dich nhua cay dira nudc do ham luong dudng trong dich nhya rt cao,
nhung chura thay tai liéu nao cong bd nghién ciiu 18n men lactic tir nguon nguyén liéu phong
pha nay.

Do d6, myc dich cuia nghién ctu nay la danh gia kha nang Ién men tao axit lactic tu
duong c6 trong dich nhya dira nudce tai Kién Giang sau d6 tién hanh trung ngung tong hop
PLA. Dira nuéc 1a nguon nguyén liéu day hira hen dé san xuat nhya sinh hoc vi chira nhiéu
dudng hon so véi cac loai cdy nguyén liéu khac (Phetrit et al., 2020). Hon nira, dira nudc ¢
téc do sinh soi nhanh, khong doi héi cham soc, bon phan, khong chiém dién tich dat ndng
nghiép. Pay 1a ngudn nguyén liéu kha thi va co trién vong cao.

2. Vatliéu va phwong phap
2.1. Hoba chat

Tat ca hda chat sir dung trong nghién cttu ndy bao gdm: Ca2Hss04Sn, CaCOs, NaOH,
(NH4)2S04, MRS agar, MRS Broth, CH30H, C2HsOH, p-xylen cua Merck.

Chung Lactobacillus plantarum va Lactobacillus acidophilus duoc cung cip boi
Phong Thi nghiém Sinh hoc Phan tir, Khoa Nong nghiép va Cong nghé Thuc pham, Trudng
Pai hoc Tién Giang. Gidng dugc giit trong glycerol 10% & nhiét d6 -18°C.

2.2. Phwong phdp thu dich nhya dira nwéc

Kich thich cudng budng bang cach udn cong budng dira xudng sat mat dat sau d6 ding
khtc gd vd vao cudng budng. Dung bun vudt déu tir goc 18n sat cudng budng dé tao dong
lyc cho nhya chay ra. Thyc hién tuong tu ca sang va chiéu, lién tiép khong ngat quang. Thi
nghiém duoc khao sat véi 5 nghiém thuc: khong kich thich budng dira, kich thich 5 ngay, 10
ngay, 14 ngay, 21 ngay. Tién hanh thu dich nhya 2 lan/ngay, mdi lan cach nhau 12 gio dé
tranh dich nhya ty I1&n men (Ngo-Hoang et al., 2019).
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Hinh 1. Cdc budc thu dich nhya dira nuréc: Usn cong bUOng dira XUOng sat mat dat (1);
ding gdy gé vé nhe vao cuong buong (2); sur dung bun Vudt tir goc dén ngon cua cuong
(3); bdt dau thu nhyra (4)

2.3. Phwong phdp lén men axit lactic

Axit lactic dugc Ién men theo quy trinh sau:

Hoat hoa va tang sinh vi sinh vat: Chung L. plantarum va L. acidophilus dugc hoat
hoa bang moi truong MRS Agar, sau d6 nhan giéng trong méi trudong MRS Broth ¢6 b
sung thém 5% dich nhya dira nuéc. Qua trinh nhan giéng duoc thuc hién trong binh tam giac
trong thoi gian 24 gio ¢ 37+1°C.

Lén men dich nhya dira nudc: 1,0 L dich nhya dira nuéc duoc bd sung CaCOs,
(NH4)2S04 va diéu chinh pH dén 621 bang dung dich NaOH 1M. Cay chung vi khuan da
duoc tang sinh dén mat do 10° té bao/mL. Pua céc binh tam giac vao may lic 6n dinh nhiét
& 37£1°C trong 84 gio dé qua trinh 1én men ki khi xay ra. Dich sau khi 1én men dugc diét té
bao va li tim dé tach bo xac té bao. Sau d6 tiép tuc 1am sach dich bang than hoat tinh.

2.4. Téng hop PLA bang phwong phdp triing ngung trong dung dich kém tach logi nwéc

Cho 13,5 g axit lactic (0,15 mol) (da lam khan trudc khi phan (mg) tring ngung truc
tiép trong dung méi xylen, sir dung x(c tac 1a Cs2Hs404Sn 1%. Cap nhiét cho hé thong bang
bép khudy tir gia nhiét tir dén khi s6i hdn hop va duy tri nhiét do tir 140+2°C trong sudt qua
trinh phan tng. Thoi gian phan tng 1a 30 gio trong méi truong Khi N2 (dugc tinh tir khi quan
sat thay nudc va dung méi xylen ngung tu tai ng sinh han). Nuéc sinh ra trong qué trinh
phan tmg duogc tach bang bo phan tach nudc. Két tinh PLA & nhiét do 5+1°C bang hdn hop
metanol:nuéc. Loc hat chan khdng thu san pham.

Hinh 2. B¢ thi nghi¢m tong hop PLA: Bép khudy tur gia nhiét (1); binh cau ba c6 (2);
nhiét ke (3); ca ter (4); ong dan khi N2 (5); bay tdch nwoc (6); ong sinh han (7)
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2.5. Phan tich tinh chat ciia san pham
C4u trdc san pham dugc xac dinh bang phuong phap phd cong husng tir hat nhan *H-
NMR dugc thuc hién trén may cong huong tir hat nhan NMR (Bruker 500MHz, Mi) tai Vién
Hoa hoc (Vién Han 1am Khoa hoc va Cong nghé Viét Nam) va phd hdng ngoai bién doi FT-
IR dugc thuc hién trén may FT-IR (PerkinElmer, Mj) tai Vién Khoa hoc Vat liéu Ung dung
(Vién Han 1am Khoa hoc va Céng nghé Viét Nam). Ham luong axit lactic dugc kiém tra
bang phuong phap sic ki trao ddi ion trén may IC-MS (Thermo Fisher, Mi). Bo bén nhiét
ciia PLA dugc danh gia bang gian dd nhiét trong lwong trén may TGA: SETARAM TA-
Q200 (Setaram, Phap).
2.6. Phwong phdp xir i sé ligu
Phan tich két qua duoc thuc hién bang ORIGIN 8.5.1 (OriginLab Inc., Northampton,
MA, USA). Thi nghiém duoc thyc hién 3 1an va két qua duoc biéu thi bang trung binh + do
léch chuan bang phan mém Microsoft Excel 2019. * (p < 0,05) duoc dung dé biéu thi su
khéc biét c6 y nghia thong ké va ns (p > 0,05) dugc dung dé biéu thi sy khéc biét khdng co
¥ nghia thong ke.
3. Kétqua vathio luan
3.1. Anh hwong cia thoi gian kich thich dén thé tich nhwea thu dwec
Két qua cho thay khi khong kich thich budng dira luong nhya ra rat it. Thé tich dich
nhya ting dan theo thoi gian kich thich budng dira. So sanh céc budng duoc kich thich dén
ngay tha 14 va dén ngay 21, trong cing mét diéu kién kich thich, dich nhya thu dugc khéng
¢6 ¥ nghia théng ké (p >0,05) (Hinh 3). Vi vay, thai gian kich thich budng dira nuéce t6i wu
1a 14 ngay, diéu nay ciing phit hop véi nghién ciru di co trude diay (Ngo-Hoang et al., 2019).
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Hinh 3. Sy anh huwong cua thoi gian kich thich dén thé tich nhuea thu diroc
3.2. Kétqud lén men axit lactic
Phé hdng ngoai cua axit lactic (Hinh 4) cho thiy van hip thu dic trung cho lién két
OH tai 3386,53 cm™. Van hap thu tai 2990,8 cm™ dic trung cho tin hiéu dao dong hoa tri

1129



Tap chi Khoa hoc Trwong DPHSP TPHCM Tap 18, S6 6 (2021): 1126-1133

C—H. Van hép thu tai 1728,09 cm™ dic trung cho dao d6ng hda tri nhém C=0, c4c van hap
thy tai 1127,38+1051,91 cm™ dac trung cho lién két C-O.
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Hinh 4. Phé hong ngoai cia axit lactic

Ham luong axit lactic duoc xac dinh thong qua phuong phap sic ki trao dbi ion trén
may IC-MS (Thermo Fisher, Mi). So sanh ham lugng axit lactic thu dugc cua hai chung L.
plantarum va L. acidophilus (Hinh 5), trong cung diéu kién l1én men, chang L. acidophilus
cho ham luong axit lactic la 38,4+1,17 g/L cao gip 1,3 lan so véi chang L. plantarum la
28,8+0,47 g/L (p < 0,05). Két qua nay pht hop véi nghién ciru vé 18n men axit lactic sir dung

chung L. acidophilus va L. plantarum (Le et al., 2020).
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Hinh 5. Két qua 1én men axit lactic cia hai chuing vi sinh vt
*: (p < 0,05) Khac biéz ¢6 y nghia thong ké.
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3.3. Kétqud téng hop PLA

PLA két tinh duoc say chan khong, san pham thu dwoc c6 khdi luong 6,18+1,47 g. Két
qua phan tich *H-NMR (Hinh 6) cho thdy d6 dich chuyén héa hoc twong wng véi ciu tric
cua PLA (500 MHz, CDCI3) nhu sau: do dich Chuyén hda hoc cta proton a va a’ tai
OH = 1,58 ppm va én = 1,48 ppm, dinh doublet, tich phan 3 proton ching té ¢c6 nhdém CHs
canh nhom CH, d6 dich chuyén héa hoc cua proton b va b’ lan luot tai 54 = 5,18 ppm va oH
= 4,36, dinh quarlet, tich phan 1 proton ching t6 c6 nhom CH canh CHs. C6 su khéac nhau
gitta 6 chuyén dich hoa hoc 14 do cac proton b, b’ ndm gan cac nhém chue hit dién tir nén
hat nhan bi giam chan va c6 ving tir trudng thap hon so véi cac proton a, a’.

a
o  CH o |
HO\I/KOHN‘/ O%OH
CH; 0  CH,

oo Jh‘

7 6 5 4 3 2 1 0 -1 ppm
Hinh 6. Phé céng hweng tir hat nhan cua PLA
Phé hdng ngoai caa PLA (Hinh 7). Van hap thu tai 2998,75 cm™ dic trung cho tin hiéu
dao dong hoa tri nhém —CH, van 1760,11 cm™ dic trung dao dong hda tri C=0, c4c van hap
thu tai 1213,03+1098,26 cm™ dic trung cho lién két C-O—C.
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Hinh 7. Phé hong ngogi ciia PLA
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3.4. Gidn do nhigt trong lwong ciia PLA

Mau duoc nang nhiét tir 25-700°C véi tdc do 5°C/phut trong moi truong khi N2 trén
méy SETARAM TA-Q200 (Hang san xuat: SETARAM). Quan sat duong TG cia mau
(Hinh 8) cho thdy mau bét diu c6 sy phan huy ¢ nhiét d6 khoang 150°C do sy mat nugc
trong cau tric cia PLA va két thic & nhiét ¢ khoang 250°C, gia tri cuc dai cua do giam
khoi lugng trén duong TGA & 247,83°C. O nhiét do khoang 250°C, qua trinh nhiét phan hiy
dat gan nhu hoan toan (98,95%) thanh CO, va H20. Do mau vat téng hop trong luong phan
tr con thip nén PLA cua cong bd co @ bén nhiét thip hon so véi nghién ciru da c6 trudc
day (Vogel, & Siesler, 2008).
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Hinh 8. Gidn do nhiét trong lirong cia PLA

4. Kétluan

Poly(lactic axit) da duoc tong hop thanh cong thdng qua axit lactic 1én men tir dich
nhya cdy dira nuwéc. Thoi gian kich thich budng dira nudc t6i uu 1a 14 ngay. Hai chang
Lactobacillus khao sét (Lactobacillus acidophilus va Lactobacillus plantarum) déu cé kha
nang 1én men tao axit lactic tir dich nhya cdy dira nudc, trong d6 chung Lactobacillus
acidophilus c6 kha nang 1én men lactic cao hon, dat 38,4+1,17 g/L axit lactic. Ham lwong
PLA sau phan tng trung ngung 13 6,18+1,47 g. Bén nhiét do khoang 250°C, PLA phan hay
gan nhu hoan toan (98,95%) (TGA). Két qua cua dé tai 1a tién dé cho céc nghién cau sau
hon nham cai thién khéi luong phan ti caa Poly(lactic axit), bén canh d6 con nang cao dugc
gia tri sir dung cay dira nuéc & Kién Giang, gop phan mang lai loi ich kinh té cho nguoi dan
ban dia.

< Tuyén bé vé quyén loi: CAc tac gid xac nhan hoan toan khéng cé xung dét vé quyén loi.

% Loi cam on: Nhom tac gid xin gii 16i cdm on dén Triwomg THPT Chuyén Huynh Mén Dat
da hé tro chi phi thuc hién nghién ciu nay; chan thanh cdm on Vién Khoa hoc Vét liéu Ung
dung da gitp d& thuc hién dé tai nay.
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ABSTRACT

Among biodegradable polymers, polylactic acid (PLA) and other derivatives are practical.
This project aims to synthesize PLA from lactic acid (LA) pre-fermented, itself extracted from the
sap of Nypa fruticans. The process begins with a 2-week stimulation process of the tree’s fruit cluster
to obtain the sap. It is then lactic acid fermented with Lactobacillus plantarum and subsequently
condensed, producing PLA. Through Fourier transform infrared spectroscopy (FT-IR) and
hydrogen-1 nuclear magnetic resonance (*H-NMR), its structure was observed. PLA’s physical and
chemical properties were determined based on the thermalgravimetric analysis (TGA). PLA made
from the sap of Nypa fruticans is expected to replace the environmentally-unsustainable
petrochemical-based polymer.

Keywords: lactic acid; nipa palm tree; nypa fruticans; polylactic acid (PLA)
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