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NGHIEN CU'U TOI UU HOA CAC PIEU KIEN CUA PHAN UNG DIEU
CHE GLUCOSAMIN SUNFAT TU PHE PHAM THUY SAN
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Pham Quéc Long'

'Vién Hoa hoc cac Hop chét thién nhién - Vién KH&CN Viét Nam
’Bo mén Hoa duoc - Truong Pai hoc Bach Khoa Ha Noi

Tém tit: Glucosamin 1a mot chat duoc tong hop tu nhién trong co thé nguoi, co
nhiéu trong thanh phan cta sun khop. Cac mudi ciia glucosamin tan t6t
trong nudc, xam nhap vao khép rat nhanh chong nén c6 hiéu qua cao
trong viéc phuc hdi cac cau trac khop bi viém. O Viét Nam, hop chat
glucosamin sunfat duge san xuét tir nguyén liéu 1a phé pham thuy san.
Hiéu suit qué trinh dleu ché phu thudc vao cac diéu kién phan ung nhu
nhiét do, thoi gian va ndng do chat tham gia phan tng. Béo cdo nay trinh
bay nhiing két qua dat dugc khi tién hanh t6i vu hoa cac diéu kién anh
huong trén. Cac diéu kién t6i wu cho phan tmg dléu ché glucosamin
sunfat tir phé pham thuy san la: nhiét d§ phan tng: 86°C; thoi gian phan
mg: 3 gio; ndng dd axit sunfuric: 45%. O diéu kién trén, hiéu suat diéu
ché glucosamin sunfat dat 26,8%.
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Abstract: Glucosamin is a synthesized compound in human body, presents a lot
in the composition of cartilage. Glucosamon salts dissolve in water,
penetrate quickly into arthrosis, thus it is highly effective in restoring
inflamed arthrosis. In Vietnam, glucosamine sulfat is produced from
fisheries scraps. The productivity of this process depends on reaction
conditions such as temperature, time, concentration of compounds
involved. In this paper, we report obtained results when optimizing
above conditions. The optimal conditions for the preparation of
glucosamine sulfat from fisheries scraps are: reaction temperature 86°C;
duration 3 hours; sulfuric acid concentration 45%. At this condition, the
productivity of preparative reaction reaches 26.8%.

Key words: Glucosamine sulfate, Fisheries scraps, Optimization.

512



L& Tét Thanh va cs., 2013, trang 512-519
Ky yéu Hoi nghi Qudc t€ “Bién Dong 20127, Nha Trang, 12-14/9/2012

1. MO PAU

Viét Nam la mot nudc c6 khi hdu nhié¢t déi gié mua, cd h¢ dong thuc vat vo cung
phong phu va da dang. Vi loi thé dudng bo bién dai, dién tich mit bién 16n cong
v6i hé thdng song ngoi day dic. Viét Nam hién dang 13 mot nude co nghé khai
thac, nudi trong va ché bién thuy san phat trién manh. Theo s6 lidu ctia Tong cuc
thdng ké, chi riéng nam 2011, nude ta da xuat khau hon 1 triéu tn san pham thay
san cac loai thu vé gan 6 ty USD. Nguyén liéu ding dé ché bién thily hai san xuét
khau chii yéu 13 tom, muc va cac thuy san khac. Pi d6i véi do6 thi viéc san xuat
ché bién thuy hai san ciing d loai ra mot lugng khong nho nhiing phé pham thay
san. Phé pham thuy san ¢ chira ham luong protein, lipit ¢6 hoat tinh sinh hoc cao,
cac axit béo thiét yéu, vitamin va khoang chat. Cac phé phu pham nay khong thé
tryc tiép dung 1am thuc pham cho con ngudi nhung lai c6 tiém ning to 16n dung
lam nguyén liéu san xuit cac san phdm thyc phém va phi thyc pham khac trong
cong nghiép nhu: chat bd sung dinh dudng, san pham thuc pham chtric néng, thic
an chan nudi, san pham duoc liéu, san pham my pham va nhiéu tng dung cong
nghiép khac (Tran Thi Luyén va cs. 2000).

Glucosamin 14 mot trong nhing san phim tiéu biéu thu duoc tir nguyén liéu
phé pham thuy san. Cac nghién ctru cho thay glucosamin 1a mot chét duoc tong hop
tu nhién trong co thé va tham gia vao qua trinh hinh thanh sun khép. Ching kich
thich qua trinh tong hop nén cac proteoglycan, 1am ting cuong san sinh chat nhay
dich khép, giam qua trinh mat canxi ciia xuwong (Houpt 1999; Bassleer 1998).

Viéc tan dung lwong phé phim thuy san vao muc dich san xuit ra
glucosamine 1am thudc diéu tri bénh viém khop, thoai hoa khop da duoc rat nhiéu
nha khoa hoc quan tdm nghién ctru. Day la loai thudc co nguon. gbc tu nhién c6 wu
diém vuot trdi so véi cac thude duge tong hop hoa hoc (Nguyén Vin Pan & Ngo
Ngoc Khuyén, 1999).

Trong bao c4o ndy, ching t6i tién hanh nghién ctru t6i wu héa cac diéu kién
anh huong dén hiéu sudt phan tng diéu ché glucosamin tir phé pham thiy san.

II. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
1. Nguyén liéu

Phé pham thity hai san thu dugc tir cic nha may ché bién thay hai san ¢ Hai
Phong va dugc bao quan ¢ nhiét @6 lanh am sau (-20 do C).

2. Phwong phap nghién ciru
2.1. Xir Iy sor ché nguyén liéu

Nguyén liéu sau khi duoc xtr 1y bang nudc sbi, siy va nghién nho thu duogc dudi
dang bdt c6 mau nau nhat va c6 mui dac trung cta sinh vat bién.

Nguyén liéu dang bot nay sau d6 duoc khir khoang bang dung dich HCI
10%; loai bo protein bang dung dich NaOH 5%; va tdy mau san phém bang dung
dich H,0, véi nong do thap ching t6i thu dugc nguyén liéu sach dé sir dung cho
céc budc nghién ctru tiép theo.
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2.2. Phuong phdp xdc dinh cac vimg dnh hwéng ciia cdc yéu té trong qud trinh
diéu che glucosamin sunfat

Céc thi nghiém dugc tién hanh nham muc dich xac dinh ving quy hoach cua timg
yéu to anh huong dén qua trinh di€u ché glucosamin sunfat: nhiét o phan ung,
thoi gian phan ing, nong d6 axit tham gia phan Gng.

Thuc nghiém chung: Cén nguyén liéu sau xir li va cho ra cdc, thém tir tir dung
dich H>SO4 45% vao, dun nong va khudy déu, duy tri & nhiét do va thoi gian tién
hanh phan ng ¢ mot mirc nhat dinh, dung dich phan ng sau d6 dugc loc dé loai
b6 cac tap chat khong tan. Dich thu dugc dugc tay mau bang than hoat tinh. Sau
d6 loc va loai nudc bang may dong kho. Khi thé tich dich giam mot nira thi cho
vao ti lanh & nhiét do 0-4°C. O nhiét do thép, glucosamin sunfat két tinh dang
tinh thé mau trang. Chung t6i tién hanh loc thu lay nhing tinh thé do, rira qua
bang con va dé kho ty nhién.

2.3. Phwong phap quy hoach thuc nghiém bdc 2 tam truc giao 3 nhdn 16 dé toi wu
hod phan vng diéu ché glucosamin sunfat

Dé danh gia anh huong ciia cac yéu td ciing nhu anh huong dong thoi cta ching
1én hiéu suat phan ung diéu ché glucosamin sunfat, sit dung phuong phap tinh
toan ly thuyét céc diéu kién tdi wu theo mé hinh toan hoc bac hai tam truc giao ba
yéu t6. Phan mém phan tich dir liéu dugc luu trit tai Vién Hoa hoc cac hop chit
thién nhién (Pham Hong Hai & Ngo Kim Chi, 2007).

III. KET QUA VA THAO LUAN
1. So ché nguyén li¢u

Hop chit glucosamine ton tai chu yéu trong sun vy ca va trong v ciia nhiing
dong vat giap xac. Trong khi d6, nguyén liéu phé pham thiy hai san thuong cd
chira hdn tap nhiéu loai. Chinh vi thé, viéc xtr 1y nguyén lidu dé loai bo lipit,
khoang chat va nhiing thtr khong can thiét nhim muc dich tao diéu kién thuan loi
khi tién hanh khao sat xac dinh vung quy hoach thyc nghiém la can thiét. Nguyén
liéu sau khi xur li c6 mau trang nhat, c6 mii nhe ddc trung cua sinh vat bién, hiéu
suat thu hoi nguyén lidu sau khi xtr 1y so ché dat tir 52-57%. Két qua so ché
nguyén liu thu dugc trinh bay ¢ bang 1 nhu sau:

Bang 1: Khéi luong nguyén liéu trude va sau khi xir 1i

STT Nguyén liéu tho Nguyén Jiéu sauxtr  Hiéu suét
(9) li (9) (%)
1 50 26,5 53
2 50 25,8 52
3 50 27,7 55
4 50 27,3 54
5 50 28,4 57

514



L& Tét Thanh va cs., 2013, trang 512-519
Ky yéu Hoi nghi Qudc t€ “Bién Dong 20127, Nha Trang, 12-14/9/2012

2. M6 hinh hoa va t6i wu ho phan ving diéu ché glucosamin sunfat

2.1. Khao sat so bé cdc yéu to dnh hwéng dén hiéu sudat phan vmg diéu ché
glucosamin sunfat

Nhiét do

Tién hanh 6 thi nghiém vé&i cung khdi lugng nguyén lidu (20 g), thé tich axit
sunfuric 45% (45 ml) va thoi gian phan Ung (2 gio) thue hién ¢ cdc mirc nhiét do
khac nhau, két qua thu duge ¢ hinh 1. Dya vao cac két qua trén ta thay, khi tang
nhiét d6 thi hiéu suat phan ung ciing tang lén. Tuy nhién, khi tang nhiét do dén
khoang SSOC; thi hiéu suat khong thay tang nira. Vi vdy, ching t6i Iya chon nhiét
d6 co ban dé tién hanh quy hoach ho4 thuc nghiém 1a 85°C vai khoang bién thién
A=10"C.

(Q18) ueI 10y,
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Hinh 1. Anh huong cta nhiét do dén Hinh 2. Anh hudng cua thoi gian
hi¢u suat cia phan ung den hi€u suat cia phan tng

Thoi gian

Sau khi d tién hanh va lya chon dwgc muc nhiét d§ 1a 85°C, ching t0i tiép tuc
tién hanh 5 thi nghiém voi cung khoi lugng nguyén li¢u (20g), the tich axit
sunfuric 45% (45ml) va nhiét do phan g 85°C, thyc hién & cac murc thoi gian
khac nhau, két qua thu dugc ¢ Hinh 2.

Tir cac két qua trén cho thay khi tang thoi gian phan tng thi hiéu suat phan
tmg ciing ting dang ké. Vi hiéu suat diéu che glucosamin sunfat nhu trén, thoi
gian phan ung 3 gio 1a du dé co dugc hiéu suét tot. Do vay, ching t6i chon thoi
gian phan tmg v6i mirc thip 1a 2 gio va mirc cao 1 4 gio dé tién hanh quy hoach
hoa thuc nghiém phan tng diéu ché glucosamin sunfat.

Nong d6 axit sunfuric

515



Le Tat Thanh et al., 2013, p. 512-519
Proceedings of the International Conference on “Bien Dong 2012

Ciing tuong tu, chung t6i da tién hanh 5 thi nghiém véi cing khéi lugng nguyén
lidu (20g), nhiét do 85°C thoi gian phan tng (3 gi0), 45 ml dung dich axit HSO4
v6i cac ndng d6 dung dich khac nhau, két qua thu dugc ¢ Hinh 3.

Céc két qua cho thdy, khi ting thé tich axit thi hiéu suit phan Ung ting 1én
nhiéu va néng d6 dung dich axit sunfuric H,SO4 45% 1a cho hi¢u suit cao nhat.
Tur day, ching t61 lya chon néng d6 dung dich H,SO4 véi muc co ban 1a 45% va
khoang bién thién nong do A=10%.

Hiéu suat
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Hinh 3. Anh huong ciia ndng do axit dén hiéu suat ctia phan tmg
2.2. Qui hoach thuc nghiém bdc hai tam truc giao ba nhan 16

Tir nhimng thi nghiém khao sat so bd cac yéu t6 anh hudng, chung t6i lya chon mo
hinh thyc nghiém béc hai tdm tryc giao ba nhan t6 dé tién hanh qui hoach hoa va
t6i wu hoa thuc nghiém phan ing diéu ché glucosamin sunfat véi 15 thi nghiém
(N=15), 0=1,215. Ciing tr cac két qua nay ching t6i lya chon cac yéu td anh
hudng 14 ndng d6 axit sunfuric, nhiét o va thoi gian phan tng véi cac mic co
ban va khoang bién thién dugc cho nhu sau:

Bang 2. Cac muc tién hanh phan tmg

Z4 Z, Z;
Mtrc cao (+) 100 4 55
Mrc thép (-) 70 2 35
Mtrc gbe (0) 85 3 45
Khoang bién thién (A) 15 1 10

Trong do: Bién nhiét d6: Z, (to); Bién thoi gian: Z, (gi0); Bién néng do axit:
Z5 (%)

Bang ma tran thuc nghiém

Dua theo ké hoach thuc nghiém chung t6i da bo tri 15 thi nghiém va thiét lap
duoc ma tran thyc nghiém cho trong Bang 3.
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Bang 3. Ma truc thuc nghiém phan Gng diéu ché glucosamin sunfat

N Xo X4 X2 X3 X1X2 X1X3  XoX3 X’1 X’2 ng y (%)
1 + _ - - + + + 0,2 0,27 0,27 11,8
2 + + - - - - + 0,2 027 0,27 16,9
3 + - + - - + - 0,2 0,27 0,27 12,1
4 + + + - + - - 0,2 0,27 0,27 17,2
5 + - - + + - - 0,2 0,27 0,27 10,9
6 + + - + + - 0,2 0,27 0,27 16

7 + - + + - - + 0,2 0,27 0,27 12,3
8 + + + + + + + 0,2 0,27 0,27 16

9 + 1,2 0 0 0 0 0 0,7 -0,73 -0,73 22,7
10 + - 0 0 0 0 0 0,7 -0,73 -0,73 211
11 + 0o 1.2 0 0 0 0 - 0,746  -0,73 259
12 + 0 - 0 0 0 0 - 0,746  -0,73 23,5
13 + 0 0 1,215 0 0 0 - -0,73 0,746 24,2
14 + 0 0 -1215 0 0 0 - -0,73 0,746 20,8
15 + 0 0 0 0 0 0 - -0,73 -0,73 25,2

Chu thich: X, X5, X3 13 cac yéu t6 ma hoa trong phan tng, y 1 hiéu suét phan tng thu
dugc thuc té dua theo cac bé tri thi nghiém. O day da sir dung cac gia tri  va d dugc tinh
san cho mo hinh ké hoach hoa thuc nghi€m béc 2 tdm tryc giao véin =3, =0,73;d=
1,215.

Tinh céc hé sb cuia phuong trinh hdi quy

Sau khi sir dung cac phan mém trong phuong phap tin hoc dé tinh toan ching t6i
thu duoc cac hé so cia phuong trinh hdi quy nhu sau:

bo l:’1 b2 b3 l:’12 b13 b23 b11 b22 l:’33

1844 191 045 0,12 -0,18 -0,18 0,1 -5,54 -3,64 -513

Danh gia tinh ¢6 nghia cta cac hé s ciia phuong trinh hdi quy
- Xac dinh cac gié tri tg,, S dung cac phan mém trong phuong phép tin hoc dé
tinh toan chung t6i thu dugc céc gié tri tyy, nhu sau:

to t1 tZ t3 t1 2 t1 3 t23 t1 1 t22 t33

18,44 15,06 3,53 0,96 1,18 1,18 067 27,5 18,09 2549

- Panh gi4 tinh phi hop cia cac hé s6 hdi quy
Tra bang sb liéu cac gid tri ta co: tpane = 3,18. So sanh cac gia tri ty,, voi gia tri
thang ta €O CAC gid tri t3, ti2, 113, va t;3nhd hon gia tri tyang tra bang do do6 cac hé so
bs, bz, baz va bss 1a cac hé so khong coé y nghia (nho hon sai so thi nghiém ngau
nhién) va bi loai ra khoi phuong trinh hoi quy.

Sau khi loai bé céc hé s6 khong c6 ¥ nghia ta thu dugce phuwong trinh hdi quy
nhu sau:
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y = 28.886+ 1.912x,+ 0.449x, -5.535x, -3.64x,” -5.129x5
- Panh gia sy phu hop cta phuong trinh hoi quy

Dé danh gia sy phu hop cua phuong trinh hoi quy tim dugc ta phai xac dinh gia tri
Fiinn sau do so sanh vai gia tri Fbang (tra bang). Dé tinh dwoc gia tri Fy, chung toi
da thyc hién thém 4 thi nghiém & tam (25,1; 24,3; 26,3; 24,8) dé xac dinh gia tri
So”. Sy duoc tinh theo cac cong thirc sau:

2

1 N " 1
Sphuhop ZTZI (yu _yu) =m38, 62 = 4,92

Sﬁhuhop _7e 4 92

Einh 2 - 5 96
20,72

Trang bang gia tri F VO‘l fi1=6, £,=3 ta dugc Fyae = 8,9. So sanh voi gia tri
Fiinh, ta €0 Fiinh< Fpang, chimg to rang phuong trinh h6i quy mo ta dung thuc nghiém.

0
J

St dung phép bién doi x i= ta ¢ thé dua phuong trinh bién ma

hoé vé dang bién thyc:
=-296,306 +4,309Z, +21,84Z, +4,616Z5 -0,0246Z,* -3,64Z,* -0,0513Z
v6i Z;: bién nhiét do (70-100°C); Z,: bién thoi gian (2-4 gid);
Z3: bién ndng d6 axit sunfuric (35-55%).

Xéc dinh cuc dai cia phuong trinh hdi quy

Sau khi tién hanh ké hoach hoéa thi nghiém theo phwong phép ma tran bic 2 tim
truc giao voi 3 yéu to: Z;, Z, va Zs ta thu dugc phuong trinh héi quy nhu sau:

y=-296,31 +4,31Z, +21,84Z,+4,62Z5 - 0,025Z,> -3,64Z,> -0,051Z5

Gia tri cyc dai ciia ham muc tiéu cling chinh la diéu kién t6i wu cho phan
g diéu ché glucosamin sunfat theo 1y thuyet Tim cyc tri cia phuong trinh hoi
quy trén theo thuat toan FLEXIPLEX (Vlet bang ngdn ngir 1ap trinh Pascal) ta thu
duoc gia tri Yma=26,9 % tai Z; = 86,2 ( C); Z, =3 (gio); va Z3 = 45,3 (%).

2.3. Piéu ché glucosamin sunfat theo diéu Kién t6i wu

Dé kiém tra lai cac két qua tinh toan 1y thuyét t6i da lam lai 5 thi nghiém diéu ché
glucosamin sunfat tai diéu kién to1 wu. Két qua thu dugc nhu Bang 4.
Bang 4. Dicu ché glucosamin sunfat & diéu kién toi uu

Nguyén liéu sau xt¢ li  Glucosamin sunfat Hiéu suat phan tng
STT o

(9) (9) (%)
1 20 5,36 26,8
2 20 5,18 25,9
3 20 5,26 26,3
4 20 5,34 26,7
S 20 5,3 26,5
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Két qua tot nhét khi tién hanh kiém chung 14 26,8%. Céc két qua khac ciing
da cho thay rang viéc str dung mé hinh qui hoach hoa thuc nghiém trén 1a tuong
dbi phu hop, cac két qua thu dugc kha gan véi két qua tdi wu hod tinh theo li
thuyét 14 26,9%.

IV.KET LUAN

Céc diéu kién t6i vu cho phan tng diéu ché glucosamine sunfat tir phé liéu thay
san la: nhiét @6 phan Gng: 86°C; thoi gian phan tng: 3 gid; ndng d6 axit sunfuric:
45%. Hiéu suét theo tinh toan 1y thuyét dat 26,9%. Hiéu suat thyc nghiém 16n nhit
dat duogc 26,8%.

Loi cam on: Cong trinh nay dugc hoan thanh véi sy tai tro cia Chuong trinh Hoa
dugc qubc gia, dé tai “Nghién ciu quy trinh cong nghé san xudt thudc chita bénh

viém khdp dang thap va mét sé thiee pham chirc ndng tir nguyén liéu sinh vt
bién”, mi s6 CNHD.DT.012/09-11.
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