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TOM TAT

Bai bao nay trinh bay két qua xac dinh dic tinh hoa 1y cta tinh bot hat mit carboxymethyl cross-
link (CCJS) Gng dung lam ti dwgc rd trong thudc vién nén. CCJS tao thanh c6 do thé nhém
carboxymethyl 1a 0,33 va d¢ tao lién két cross-link 1a 0,082. Két qua vi anh SEM va phé XRD cho théy
phan g kép carboxymethyl hoa va tao cross-link trong tinh bot hat mit (JS) chi xay ra trén bé mit hat
tinh bot va & ving vo dinh hinh véi su tham gia chil yéu cua amylose. Phd FTIR ciia CCJS xuét hién
cua peak tai 1731 cm™!, ddc trung cho dao dong hoéa tri ciia nhom C=0 chirng té phan (g carboxymethyl
hoa da xay ra. Tinh chét ciia CCJS da thay d6i rat 16n so v6i JS, nhung lai hoan toan twong dong vai ta
dugc thuong pham explotab. Do hoa tan, kha ning truong nd va do tham wdt ciia CCJS ting dang ké so
v6i IS, chi sb Carr 1a 22,15 dat tiéu chuén lam ta duoc ra. Vién nén paracetamol st dung CCJS lam ta
dugc ra da duge danh gia vé do rd, 46 dong déu khdi lugng va ham lugng, cho két qua phu hop vdi tiéu
chuan Dugc dién Viét Nam V. Diéu nay cho thdy CCJS c6 tiém ning thay thé cac ta dugc ra thwong
mai trong bao ché vién nén.

Tur khoa: Carboxymethyl, cross-link, explotab, tinh bot, hat mit, ta dugc ra.
1. MO PAU

Tinh bot, mot polymer tu nhién gdm cac phan tir glucose lién két voi nhau tao thanh amylose va
amylopectin, dugc st dung rong rai lam ta dugc trong nhiéu loai thudc, dong vai tro chat don, chat dinh
va tac nhan ra nhanh [1]. Tuy nhién, do han ché vé mot s6 tinh chat hoa Iy nén tinh bot tw nhién chu yéu
sir dung lam chat don. Viéc bién tinh tinh bot ty nhién, bang phuong phap vat ly hodc hoa hoc, thuong
dan den tinh bot bién tinh véi chie nang dugc cai thién. Mot s6 phuong phap bién tinh tinh bot phd bién
nhu tién hd hoa, xir 1y acid, lién két ngang, hydroxypropyl hoa va carboxymethyl hoa. Cac phan tng
nay c6 thé tién hanh riéng 1¢, tudn ty hodc dong thoi. Su két hop cia phan tng carboxymethyl hoa va
tao cross-link da dugc cong bd trén mot $6 loai tinh bdt tu nhién, st dung nhiéu loai tac nhan lién Kkét
ngang [2, 3].

Tinh bot carboxymethyl (CMS) 1a san pham tinh bt bién tinh héa hoc ¢6 nhiéu ing dung trong
cong nghiép thuc phdm va dugc phdm [4, 5], duoc tao thanh tir phan Gng cua tinh bot voi
monochloacetic acid hodc sodium monochloacetate trong moéi truong kiém [6, 7]. CMS duoc tao thém
cross-link dang phosphate bing cach cho phan tmg véi sodium trimetaphosphate (STMP) trong moi
truong kiém. Phan tng carboxymethyl hoa 1am ting tinh wa nuée va ting kha nang hap thu nuée ciing
nhu kha nang hoa tan cua tinh bot, trong khi phan ung tao cross-link lai lam gidm kha nang hoa tan
trong nuée do tao cau ndi gitra cac chudi tinh bot [3].

Hién nay, nhu cau tinh bot trong cac san pham thuc pham thiét yéu ngay cang gia tang, gy ap luc
16n 1én ngudn cung cap tai nguyén thién nhién. Trudce thyc trang nay, cac nghién ctu ve tinh bt dang
tap trung vao viéc khai thac nhimg ngudn tinh bot it phd bién nhung co san lugng ddi dao nhu tinh bot
tir hat, cii va ré, nham mé rong cac tinh chat g dung cua tinh bot. Viéc phan tach, blen tinh va nghién
clru tmg dung tinh bot tir cac nguon it phd bién dugc xem la mot hudng di day trién vong, giup giam
thiéu su canh tranh vdi nguon tinh bot phuc vu nhu cAu tiéu dung hang ngay cua con ngudi.
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Hat mit (Artocarpus heterophyllus Lam.) chiém khoang 20% tinh bot theo lugong chat kho, c6 kha
nang dugc tach va thu hoi dé sir dung trong cong nghiép. Cac nghién ctru tinh bot hat mit cho thay nd
¢6 mot sb tinh chit hoa Iy doc dao nhu tinh chét nhiét va co hoc, kha nang khang acid so vdi cac loai
tinh bot thong thuong [8-10]. Viée sir dung tinh bot hat mit chi gidi han trong cac san pham thyc pham
va mot s6 tmg dung dugce pham [11-13]. Tinh bot hat mit carboxymethyl da duoc nghién ctru va img
dung lam ta duogc ra trong vién nén. Tuy nhién, do kha nang hut nuéc manh, tinh bot nay c6 nhuoc diém
1a thAm nuéc khong dong déu. Khi tiép xtic voi nude, ciu tric hat bi pha v& nhanh chéng, hinh thanh
mot 16p mang bao quanh, han ché sy tham nudc vao bén trong va lam cham qua trinh ra cua vién nén
[11]. Vi vay, can thiét phai ¢6 cong doan lam bén céu tric hat tinh bot trude khi carboxymethyl hoa
béng céach tao cac cross-link phit hop dé c¢6 thé tao ra tinh bot bién tinh c6 dic tinh ra t6t hon.

O Viét Nam, mit dugc trong phd bién tai khu vuc dong bang séng Ciru Long, v6i san luong ude
tinh khoang 33 nghin tin mbi nam. Tuy nhién, chi khoang 10% san lwong thu hoach dugc tidu thu dudi
dang qua tuoi, trong khi 90% con lai dwoc ché bién tai cdc doanh nghiép thuc pham. Trong qué trinh
ché bién, phﬁn thit qua (phén an duoc) chi chiém khoang 28,2%, dan dén mot luong 16n hat mit bi loai
bo, gay ra nhimng thach thirc déang ké trong viée xir 1y chat thai va bao vé méi truong. Do d6, viée tan
dung hat mit — mot phu pham c6 gia tri sir dung cao — dé tao ra cac san pham cé gia tri gia tang khong
chi gitip giam thiéu 6 nhiém moi truong ma con gop phan nang cao hiéu qua sir dung ngudn nguyén
li¢u. Bai bao nay gidi thiéu Kkét qua ché tao tinh bot hat mit carboxymethyl cross-link va danh gia dac
tinh duoc phém cua nd nhu la mot ta duge ra trong thude vién nén.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu, héa chit

Tinh bot hat mit (JS) duoc tach va thu hdi theo cong bd cua Lé Thi Hong Thily va cong sy [6] tir
hat mit twroi thu gom tai cac co s& ché bién mit & huyén Tan Phu (tinh Pong Nai).

Sodium  trimetaphosphate (STMP), monochloacetic acid (MCA), sodium hydroxit, sodium
carbonate, hydrochloric acid, acetic acid, ethanol va isopropanol 1a hoa chat tinh khiét phén tich cua
hang XiLong chemical (Trung Qudc).

2.2. Phuong phap nghién ctru
2.2.1. Ché tao tinh bét hat mit carboxymethyl cross-link (CCJS)

Qua trinh tao tinh bdt cross-link dugc thyc hién theo phuong phap ctia Zodanowicz va cdng sy
[14]. Hoa tan 50 g MCA trong 80 g dung dich NaOH 50% (w/w) va 250 g methanol. Hon hop dugc gia
nhiét dén 60 °C, thém 80 g tinh bot hat mit. Giir nguyén nhiét d6 60 °C va khudy déu hé trong 60 phut
r0i thém 40 g STMP. Hé phan ung tiép tuc dugc thyc hién trong 120 phit & 60 °C va khudy lién tyc.
Két thuc phan Gmg, trung hoa hdn hop bang dung dich CH;COOH IM. CCJS tao thanh dugc loc va rira
bang dung dich ethanol 50% (v/v), sau do dugc say kho trong ti1 say & 50 °C trong khoang 14 gio. Mirc
d6 thé (DS) va hiéu suat thé (RE) nhém carboxymethyl dugc xac dinh theo nghién ctru ctia Spychaj va
cong sy [7], mic do tao cross-link (DCx) dugc xac dinh theo nghién ctru cia Deetae va cong su [15].

2.2.2. Banh gia dac tinh hoa ly cua CCJS
+Pic trung hinh thai va cdu tric cia tinh bot:

Hinh thai bé mat cua hat tinh bot dugc quan sat béng kinh hién vi dién tir quét (SEM) trén thiét bi
FM-6510LV (JEOL, Nhat Ban).

Chu tric nhom chire ctia tinh bt duge phén tich bing pho hong ngoai bién ddi Fourier (FTIR), do
trén thiét bi Nicolet Impact 410 FTIR Spectrometer (Thermo Fisher Scientific, Hoa Ky) trong khoang
s0 song 4000-400 cm'!.

Miic d§ két tinh va loai hinh tinh thé ciia tinh bot dugc xac dinh bang phd nhiéu xa tia X (XRD)
st dung thiét bi nhi¢u xa Ronghen SIEMENS (Ptic), vdi cac thong so: birc xa CuKa (A = 0,15406
nm), dién ap 35 kV, cuong d dong 35 mA, va goc quét (o-20) trong khoang 5° - 80°.

+ Tinh nang cua tinh bot:
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Do hoa tan va kha nang truong nd duge thuc hién theo phuong phap ciia Nwokocha va Williams
[16]. Can 0,5 g mau tinh bot vao dng ly tim dé can trude c6 chira 10 mL nude dé & nhiét dd phong trong
10 phut, khudy déu, tron k¥ trong 1 phut bing méy tron Vortex. Cac dng dugc dé yén trong 10 phit,
sau d6 ly tam & 3000 vong/phut trong 15 phat. Phan nuée phia trén dugc thu vao chén siy da can trude
va sdy & 120 °C cho dén khi khéi lwong khong ddi. Khéi lwong ctia phan cin kho va can udt dugc su
dung dé tinh ty 1¢ phan trim d¢ hoa tan va kha ning truong nd tuong tng.

Do nhdt duge xac dinh theo phuong phap cua Spychaj va cdng su [7]. Hoa tan 10g tinh bot vao
nudc cit sao cho tong khdi lugng hdn hop dat 200 g. Pun s6i hdn hop trong 10 phat dé hd hoa hoan
toan. PO nhdt cia mau sau hd héa duoc xac dinh bang nhét ké quay Brookfield (M¥) tai nhiét do phong
v6i tbe do khuay 100 rpm.

bo thdm w6t cua tinh bot xac dinh béng cach can 0,5 g mau tinh bot vao cbe thay tinh 250 mL
chtra chinh xac 100 mL nudc. Thoi gian tham wdt (tinh bang gidy) dugc ghi nhan tir khi toan bd mau
duoc thém vao nudc dén khi mau hap thu nude hoan toan.

b6 tron chay cuia tinh bt dugc xéac dinh trén thiét bi do do tron chay Copley BEP2 theo tiéu chuan
Duoc dién Viét Nam V muc 2.9.16.

Chi sé Carr dwoc sir dung dé danh gia kha nang chiu nén cua tinh bot va dugc xac dinh theo
phuong phéap cua Nandi va cong su [17].

2.2.3. Thiét lgp cong thirc bao ché vién nén

Thuec hién bao ché vién nén paracetamol 500 mg theo phwong phép tao hat kho voi cong thirc tinh
cho mot vién gdm 500 mg paracetamol, 15 mg lycatab DSH, 30 mg kollidon R 90F, 14 mg talc, 1 mg
magnesium stearate, st dung hai loai ti duoc rd dé tao vién la explotab thuong pham va CCJS véi ham
luong 1a 30 mg.

2.2.4. Banh gia hiéu qud cua ta duoc

Hiéu qua cua ta dugc CCJS duge danh gia thong qua chét luong vién nén paracetamol 500 mg.
Cac chi tiéu duoc kiém tra theq tiéu ‘chuér} Duoc dién Viét Nam V, bao gom: cam quan, 4 dong déu
ham lugng (Phu lyc 11.2), d6 dong déu khoi lugng (Phu luc 11.3) va do rd (Phuy luc 11.6).

3. KET QUA VA THAO LUAN
3.1. Ché tao CCJS

CCIJS thu dugc ¢ dang bot min, mau tra"mg nga, tuong ty nhu ta dugc ra thuong phém explotab
dugc str dung trong nghién ctru. Mitc d6 thé nhém carboxymethyl 1a 0,33 twong tmg v6i hiéu suat thé
13 68,20%; mirc d6 tao lién két cross-link 14 0,082. M6t sb thanh phan co ban cia hat mit, JS va CCJS
dugc trinh bay trong Bang 1 cho thdy qua trinh tach va thu hoi tinh bot 1am giam do am, ting ham lugng
carbohydrate; ham lugng protein, lipid va xo tho d& giam nhiéu trong JS va bi loai bo hoan toan sau khi
bién tinh tinh bot. CCJS c6 d6 am (9,87%) cao hon JS (9,40%) chimg t6 kha nang hip thu nudc cia
CCJS da duoc cai thién so véi JS. Diéu nay c6 thé 14 do trong qua trinh bién tinh, sy hinh thanh cac
nhém carboxymethyl (-CH,COONa) va ciu ndi phosphate (P—O—P) lam ting s6 lwong nhém hydroxyl
tu do, gitp tinh bt c6 kha nang tuong tdc manh hon véi phan tr nude. Ham lugng tro cia CCIS (3,71%)
tang so voi nguyén liéu JS (2,34%) c6 thé giai thich 1a qué trinh thyc hién phan tmg ché tao CCJS st
dung dung mdi nudc—ethanol khong doc hai va khong tao ra chét thai nao khac ngoai mubi NaCl tir
budc trung hoa, da dugc loai bd trong cac budc loc rua tinh bot san phém, déng thoi thude thae STMP
sir dung tao lién két cross-link ciing dugc danh gia 1a chat GRAS (thudng dwoc cong nhan 13 an toan
theo ching nhan ctia FDA). Do d6, quy trinh téng hop CCJS khong chi dam bao tinh an toan ma con
than thién v4i mai truong, phu hop véi dinh hudng “green chemistry”. Ngoai ra, sy gia taing ham lugng
tro con phan anh sy ton tai ciia mot lugng nho ion Na* va nhom phosphate lién két trong mang ludi tinh
bot, chimg to phan mg bién tinh da xay ra thanh cong va tao ra vat liéu c6 cdu trac on dinh. Két qua
phan tich thanh phan co ban ciia JS va CCJS trong Bang 1 cho thay hai loai tinh bot nay c¢6 do tinh khiét
cao, dap ung cac tiéu chuan ky thuat cia tinh bot cong nghiép, do d6 c¢6 thé duge sir dung thay thé cho
cac nguén tinh bot phé bién nhu ngo, gao, se‘in, khoai tay... Ham lugng carbohydrate cao (trén 85%)
cing d6 4m thép 1a yéu t6 thuan loi gitip CCJS ¢6 do 6n dinh cao, d& bao quan va phu hop tung dung
trong bao ché duge phim hoic cong nghiép thuc phim.
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Bdng 1. Thanh phan co ban ciia JS va CCJS

Tinh chét vat Iy Hat mit (¥) IS(*) CCIS
Do am (%) 25,25+0,23 9,40 0,17 9,87 £0,31
Tro (%) 2,62+0,15 2,34+ 0,03 3,7140,19
Xo thé (%) 2,64 +0,12 0,71 £0,18 -
Protein (%) 11,07+ 0,21 0,71 +0,14 -

Lipit (%) 0,44 0,17 0,19 +0,03 -
Carbohydrat (%) 60,62 + 0,35 87,25 40,46 86,42+ 0,14

(-): khong phat hi¢n (%): két qua da cong bé trude ddy cia nhém [18]

3.2. Dac tinh héa ly ciia CCJS

Hinh thai hat JS va CCJS duoc phén tich bang kinh hién vi dién tir quét (SEM) mo ta trén Hinh
1 cho thay hat JS ¢6 dang hinh cu hodc nira oval, phan tan riéng 1¢, bé mat nhan va khong co khuyét
tat, twong tu nhu cac két qua da dugc cong bd trong cac nghién ctru [18, 19]. Sau khi thuc hién phan
g carboxymethyl héa va tao cross-link, hat CCJS ¢6 nhiing thay d6i nho so véi hat JS nguyén liéu,
mac du hinh thai hat tinh bot dugc gitt nguyén nhung bé mat hat khong con nhan, xuét hién nhiéu manh
nho khac nhau. Theo Wang va cong su thi cac manh nhoé dugc phat hién trong anh SEM cta CCJS duoc
cho 14 do phén tng tao cross-link [20]. Piéu nay ciing tvong tu véi két qua duoc bao cao dbi vai tinh
bot gao carboxymethyl cross-link cia Kittipongpatana va cong sy [3].
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Hinh 2. Phé FTIR cta tinh bt hat mit IS (1) va CCJS (2)

Phé FTIR cua JS va CCJS dugc trinh bay trong Hinh 2 cho thay su tuong dong vé cac dic trung
phé cua tinh bot. Cu thé, cac dinh hap thu quan sat dugc bao gdm: dao dong khung sudn vong pyranose
(582 cm™ va 579 ecm™), dao dong hoa tri C—C (752 em™ va 757 cm™), dao dong bién dang ctia nhom —
CH, (856 cm™! va 860 cm™), dao dong dic trung cua lién két a-1,4 glycosidic (935 cm™ va 938 em™), dao
dong ubn cua C-H (1028 cm™ va 1034 cm™), dao dong uén C-O-H (1091 cm™ va 1088 cm™), dao dong
kéo bét d6i xting C-O—C (1149 cm™ va 1150 cm™), dao dong ubn ctia —CH, (1420 cm), dao dong lién
két do nude hip thy trong ving vo dinh hinh ciia hat tinh bot (1632 cm™), dao dong hoa tri bat ddi ximg
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ctia lién két C—H no (2930 cm™) va dao dong hoéa tri cua lién két O—H (3404 cm™). So sanh véi cac loai
tinh bot phd bién nhu tinh bot san [21], tinh bot ngd [22] va tinh bot khoai tay [23], phd FTIR cua JS khong
¢6 su khéc biét dang ké. Tuy nhién, di véi CCJS, xut hién thém mot dinh tai 1731 cm™, dic trung cho
dao dong hoa tri cia nhém C=0, ching t6 qua trinh carboxymethyl hoa di dién ra. Két qua nay pht hop
v6i nhitng nghién ciru vé tinh bot gao carboxymethyl cross-link cua Kittipongpatana va cong su [3].

Gian d6 nhidu xa tia X cuia JS va CCJS duoc thé hién trong Hinh 3, cho thdy d6 két tinh cua CCJS
giam nhe so véi JS. Tuy nhién, cic peak két tinh cia CCJS gan nhu khong thay déi so véi JS va van
gilt cac ddc trung cua cAu truc da hinh loai A. Cu thé, c6 ba tin hiéu manh xudt hién tai cac goc 20 ~
15,1°; 17,0° va 18,1°, cung v6i mt phan xa phu tai 20 =~ 23,1° [24, 25]. Diéu nay cho théy qua trinh
carboxymethyl hoa va tao cross-link trong tinh bdt chu yéu dién ra tai ving vo dinh hinh, véi sy tham
gia chii yéu ctia amylose, trong khi amylopectin hau nhu khong bi anh huong.
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Hinh 3. Phé XRD cua JS (1) va CCIJS (2)

Két qua Bang 2 cho thiy CCJS va ta duoc explotab c6 tinh chat trong duong nhau. Céc tiéu chi nhu
d6 nhét, kha nang truong no, do hoa tan, chi s6 Carr va do thAm w6t khong khac nhau nhiéu. So vdi tinh
bot hat mit tu nhién thi CCJS c6 su khac biét 16n vé cac tinh nang nay. D9 nhdt cua dung dich hd hoa
CCJS 5% giam rat nhiéu so v6i JS (gép 9,1 1an). Chi s6 Carr ctia CCJS ciing giam so v&i JS cho thdy kha
ning chay da duoc cai thién t6t hon sau khi thyc hién phan tng carboxymethyl hoa va tao cross-linh JS.
Chi s6 Carr thuong dugc st dung trong dugc phém nhu mot dau hiéu cho théy kha nang nén cua bot. Bot
chay tu do, mat do khéi va mat do khai thac s& co gia tri gﬁn nhau, do d6, chi sé Carr s& nho. Mat khac,
bot chay kém lam tuong tac gitta cac hat 16n hon, sy khac biét gitra mat do khéi va mat d6 khai thac quan
sat duge s& 16n hon, do d6, chi s6 Carr s& 16n hon [17]. D6 hoa tan, kha nang truong nd va do thAm udt
ctia CCJS ting dang ké so vai JS. Ba tinh nang nay 1a cac thong s cho biét tiém ning ciia mot ta dugc
nhu mot chit gy rd vién thude. Cac chat ra tot hit nude va truong né nhanh chong, tao ra luc diy bén
trong vién chéng lai cac tuwong tac tao lién két gitia cac hat, dan dén viéc vién bi vo [3].

Bing 2. Tinh chit cta JS va CCJS so véi ta dugc throng phdm explotab

Tinh chét vat Iy IS CCJs Explotab
D6 nhét (cP) 756,83 +2,37 83,25+ 1,34 77,92 + 2,09
Kha nang truong noé (g/g) 1,93 £ 0,61 24,87 £0,82 25,12+0,38
D6 hoa tan (%) 2,52+ 1,05 9,20+0,13 8,94 +0,21
Chi s6 Carr 28,36 £2,42 22,15 +1,39 21,30 £ 1,23
Do thim w6t (gidy) 0,34 + 0,03 6,22+0,41 6,45+ 0,67

3.3. Panh gia hi¢u qua ciia CCJS thay thé ta dwgc ra trong thude vién nén

. Dua trén cong thirc bao ché Yiél} nén paracetamol thuong mai, t4 dugc ra explotab duoc thay thé
bang CCJS. Vién nén duge bao ché bang phuong phap tao hat kho va danh gia chat luong dwa trén cac
tiéu chuan va phuong phap thtr theo quy dinh cia Dugc dién Viét Nam V. Thir nghiém 46 ra cua vién
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paracetamol 500mg sir dung JS, CCJS, ta duoc thuong phim explotab 1am chat gay rd dugc thé hién
trong Hinh 4. Sau 2 phut tiép xtc voi nudc, cac vién nén chira CCJS va explotab bat dau phong 1én va
¢6 biéu hién tan ra, hién tugng nay tiép tuc tang 1én va tan hoan toan sau 9 phut. Nguoc lai, vién nén JS
khong truong sau 2 phut va chi truvong nhe sau 4 phat. Médc du vién nén chira JS tan ra cham hon hon
50 v6i nhimg vién nén chira ta duoc ri explotab va CCJS, nhung thir nghiém d6 ra da cho thy JS ciing
s¢ hiru dac tinh phan huy, mac du khong hiéu qua bang CCJS.

Hinh 4. Sy phén ra cua vién nén chira JS (A), CMJS (B), explotab (C)

Béng 3 trinh bay két qua danh gia chit lugng vién nén paracetamol sir dung CCJS 1am t dugc ri so
v6i explotab. Két qua cho thiy ca hai mau vién nén déu dép tng cac tiéu chuan chat lugng theo quy dinh
ctia Dugc dién Viét Nam V. Ca hai miu vién déu c6 mau trang kem, bé mét dong nhét, thanh vién nguyén
ven. Do ddng déu khdi luong cua vién chira CCJS (602,65 mg) twong duong v6i vién chira explotab
(600,28 mg) va nam trong gidi han cho phép. Ham luong paracetamol trong vién chira CCJS dao dong tir
98,40% dén 102,83%, twong dwong explotab (94,25% - 109,11%). Thoi gian rd cua vién chira CCJS (6
phut 75 giay - 9 phat 48 gidy) tuong duong vién chira explotab (6 phut 86 gidy - 9 phit 27 gidy), dam bao
tiéu chuan vé do ra. Nhu vay, CCJS cho hi¢u qua tuong duong explotab khi dugce sir dung lam ta dugc ra
trong vién nén paracetamol, chimg minh kha nang thay thé trong bao ché dugc pham.

Bang 3. Két qua danh gia chat luong vién nén sir dung CCJS lam ta dwoc rd

Chi tiéu CCIS Explotap DPanh gia®
Vién c¢6 mau trépg kem, | Vién c6 mau trépg kem,
Céam quan bé mat dong nhat, thanh | bé mat dong nhat, thanh Pat
vién lanh lan vién lanh lan

Do dong déu khdi lrong (mg) 602,65 10,99 600,28 + 8,34 Pat (<5% so v6i khdi

b aong Png (mg (Léch 1,82%) (Léch 1,39%) lugng trung binh)

A 1) A1 Pat (85 - 115% ham

0, - - v

b6 dong déu ham lugng (%) 98,40 - 102,83 94,25 -109,11 Jugng trung binh)
Do ra (phat) 6'75" - 9'48" 6'86" - 927" Dat (tan hoan toan)

(*): Dat yéu cdu ciia Duoc dién Viét Nam V.
4. KET LUAN

Bing cach thyc hién phan tmg kép carboxymethyl hoa va tao cross-link da ché tao thanh cong
CCJS véi mirc d6 thé nhom carboxymethyl 14 0,33 va hidu suét thé 1a 68,20%; mirc d6 tao cross-link 1a
0,082. Két qua vi anh SEM va phé XRD cho thiy phan tmg tao cross-link va carboxymethyl hoa JS chi
x4y ra trén bé mat hat tinh bot va & vang v dinh hinh vé6i sy tham gia cha yéu ciia amylose. Phd FTIR
ctiia CCJS xuét hién peak tai vi tri 1731cm™ tng v6i dao dong ciia nhém C=0 chimg to di xdy ra phan
g carboxymethyl hoa. D hoa tan, kha ning truong nd va do thAm u6t cua CCJS ting dang ké so véi
JS, chi sé Carr 14 22,15 dat tiéu chuén t4 dugc ra trong thude vién nén. Két qua danh gia d6 ra va chit
luong vién nén paracetamol sir dung CCJS lam ta dugc rd cho thiy CCJS c¢6 hiéu qua twong dwong véi
ta dugc thuong pham explotab va hoan toan co thé thay thé trong qua trinh bao ché vién nén.
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ABSTRACT

PHYSICOCHEMICAL PROPERTIES OF CROSS-LINKED CARBOXYMETHYL JACKFRUIT
SEED STARCH APPLICATION DISINTEGRATING EXCIPIENTS IN TABLETS

Le Thi Hong Thuy, Quach Tan Nang, Pham Huy Vu,
Nguyen Thi Ngoc Diem, Huynh Phuc Nhu Anh, Nguyen Thi Luong”
Ho Chi Minh City University of Industry and Trade
*Email: luongnt@huit.edu.vn

This paper presents the characterization of carboxymethyl cross-linked jackfruit seed starch (CCJS)
for its application as a disintegrant in tablet formulations. The synthesized CCJS has a carboxymethyl
substitution degree of 0.33 and a cross-linking degree of 0.082. SEM images and XRD analysis indicate
that the dual modification of carboxymethylation and cross-linking in jackfruit seed starch (JS) occurs
mainly on the granule surface and in the amorphous regions, primarily involving amylose. The FTIR
spectrum of CCJS exhibits a peak at 1731 cm™, characteristic of the stretching vibration of the C=0
group, confirming that carboxymethylation has taken place. The properties of CCJS have changed
significantly compared to JS, but they closely resemble the commercial disintegrant explotab. The
solubility, swelling power, and wettability of CCJS have increased considerably compared to JS, and its
Carr index of 22.15 meets the standard for disintegrants. Paracetamol tablets formulated with CCJS as a
disintegrant were evaluated for disintegration time, weight uniformity, and drug content, yielding results
that comply with the standards of the Vietnamese Pharmacopoeia V. These findings suggest that CCJS
has the potential to replace commercial disintegrants in tablet formulations.

Keywords: Carboxymethyl, cross-link, explotab, disintegrating excipients, jackfruit seed, starch.
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