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TOM TAT

Trong néi dung bai bdo nay, ching t6i trinh bay mét phan két qua nghién civu sdy phun tao bét dam chira
chondroitin sulphate tir dich thity phdn sun cd mdp bang enzyme protease. Két qua nghién ciru ciia ching t6i
cho thdy sun cd mdp teoi va dung dich thity phdn tie sun cd mdp rat giau nang lieong, khodng chdt, acid amin
va chondrotin sulphate. Mat khac, sun ca mdp twoi va dung dich thiy phdn tie sun ca mdp khong chira kim logi
ndng. Nén sun cd mdp twoi va dich thity phdn sun cd mdp rat thich hop ding lam thwe pham va thic pham
chite nang. Chiing t6i ciing xdc dinh dwgc cdc thong sé thich hop cho qud trinh sdy phun tao bét dam chira
chondroitin sulphate ti dich thity phdn sun ¢ mdp: chdt mang la maltodextrin véi ty 1 sir dung 12%, nhiét @6
khéng khi buong sdy la 80°C, ap sudt khi nén la 2,5 bar va toc dé bom nhdp liéu la 12 mL/phit, hiéu sudt thu

hoi chondroitin sulphate va bot dam tuwong vng dat 86,44% va 78,25%, bot dam thu dwegc co do am 4,27%.
Tir khéa: siy phun, maltodextrin, chondroitin sulphate, sun cd mdp, dich thity phin sun cd mdp, bét dam.

ABSTRACT

In this article, a part of spray drying research results to form hydrolyzed protein - chondroitin sulphate
powder from shark cartilage hydrolysate by protease enzyme was presented. Our results showed that fresh
shark cartilage and shark cartilage hydrolysates were rich in energy, minerals, amino acids and chondrotin
sulphate. On the other hand, fresh shark cartilage and the hydrolysis solution from shark cartilage were free
of heavy metals. Therefore, they were very suitable for using in food and especially functional foods. The study
also determined the appropriate parameters for the spray drying process to create a protein - chondrotin
sulphate powder from shark cartilage hydrolysates: a suitable carrier was maltodextrin and the suitable
maltodextrin rate was 12%, drying chamber air temperature was 80°C, suitable compressed air pressure is 2.5
bar and suitable inlet injection rate was 12 mL/min, efficiency of collecting chondroitin sulphate and protein
powder reached respectively 86.44% and 78.25%. The protein - chondroitin sulphate powder had a moisture
content of 4.27%.

Key words: Spray drying, maltodestrin, chodroitin sulfate, shark cartilage, hydrolysis.

I. MO PAU

Chondroitin sulphate 14 thanh phan dic trung
cua sun ca map. Trong sun ca map, chondroitin
sulphate ton tai & dang lién két véi protein bang
lién két o-glycosid tao thanh mot proteoglycan
(PG) (glucoprotein) nén con nguoi rat khé hap
thu [1, 2, 3]. Chinh vi thé, chang t6i tién hanh
thity phan sun ca map bang phuong phap sir
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dung enzyme protease dé thu dich thity phan
chua chondroitin sulphate hoa tan va céac
chat tu nhién tir sun ca map [3]. Chondroitin
sulphate 14 thanh phan co ban ciu tao nén sun
khdp va céu tao nén céc tb chirc soi chun (gan,
co, day chang...) gitip cho su van dong linh
hoat va tinh dan hoi trong hoat dong khop, tao
d6 bén khi bi nén ép. Chondroitin sulphate lam
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tang san xuit chat nhdy va kha ning boi tron
cua dich khép, dam bao sy van dong linh hoat
cua khép. Vi vay, chondroitin sulphate dugc
st dung lam thuc phém churc nang hd trg diéu
tri cac bénh 1y vé xuwong khép va han ché quéa
trinh thoai hoa khép. Chondroitin sulphate con
¢6 vai trd bao vé sun khop bang cach tc ché
cac enzyme pha huly sun khop nhu collagenase,
phospholipase A2, N-acetylglucosamindase.
Ngoai ra, chondroitin sulphate ciing gop phan
nudi dudng va tai tao cac té bao cua giac mac
mit [3]. Trong cong nghé thuc pham, sdy phun
1a k¥ thuat tién tién dung dé san xuat bot kho tir
chat long bang cach 1am kho nhanh chét long
duéi tac dong cua khi néng. Uu diém cua sy
phun 13 sau qué trinh sdy thu dugc san pham
bot khd co chét lugng cao do co thé bao ton
cac chét dinh dudng ty nhién c6 sin trong chat
long. Hién siy phun di dugc tng dung trong
san xuét rat nhiéu loai bot thuc phém khac
nhau, nhu san xuit cac loai bot hoa tan tir dich
chiét thuc vat (dich ép trai cay, rau, cu...), san
xuét cac loai thudc, ... [5 +10]. Do vy, ching
t6i tién hanh nghién ciru siy phun tao bot kho

chtra chondroitin sulphate va cac chit ty nhién
thu duoc tir dich thiy phan sun ¢4 map nham
dinh hudéng Gng dung lam thyc phém hé tro
diéu tri cac bénh xwong khép. Trong gidi han
cua bai bao nay, chung t6i chi trinh bay anh
huong cia mot sé thong s6 dén qua trinh sdy
phun tao bdt kho chira chondroitin sulphate tir
dich thuy phan sun cd map.
II. NGUYEN VAT LIEU VA PHUONG
PHAP NGHIEN CUU
1. Nguyén vit liéu
1.1. Sun cda mdp

Ca map trang (Carcharhinus dussumieri
(Muller & Henle, 1839)) dugc thu mua nguyén
con tai cac tau khai thac tai ving bién Khanh
Hoa, cé c6 trong lugng trung binh tr 20+40kg
va dugc khai thac trong giai dao tu thang 1 +
8 hang nam. Sau thu mua, thu toan b vay, sun
c4 map va van chuyén vé phong thi nghiém.
Tai phong thi nghiém, tién hanh xir 1y loai bo
thit, mé lién két, lam sach, cép dong, thuy phan
bang hdn hop enzyme alcalase-papain thu dich
thity phan va bao quan dong ¢ -20°C + 2°C dé
dung trong sudt qué trinh nghién ciru.

Hinh 1. Hinh anh vé vi sun cA map (Carcharhinus dussumieri) va
dich thiiy phan sun c4 map bing enzyme protease.
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1.2. Phu gia thuc phim

Mot sé loai phu gia thuc pham dung lam
chat mang (chét trg sdy): maltodextrin, gum
arabic, saccharose 1a cic phu gia thuc pham
tinh khiét, dat tiéu chuén st dung lam duoc
pham va thyc phim do Merck - Pirc cung cép.
1.3. Enzyme alcalase

Enzym alcalase 2.4L 1a ché pham protease
thuong mai do hang Novozyme - Pan Mach
cung cap. Alcalase thudc nhom enzyme serine
endopeptidase co cac dac tinh k¥ thuét nhu sau:
pH thich hop trong khoang 6.0 + 8.0; nhiét do
thich hop 30 + 65°C, hoat tinh 2,4AU/g dugc
bao quan ¢ 0 + 5°C.

1.4. Enzym papain

Papain thuong mai c6 hoat tinh >2.,0
mAnsonU/mg (co chit hemoglobine, pH 6,
nhiét d6 35,5°C) do Merck - Ptc san xuit.
Papain 1a mdt enzyme chiu dugc nhiét do
tuong ddi cao. O dang nhwa kho, papain khong
bi bién tinh trong 3 gid & 100°C, con & dang
dung dich, papain bi mét hoat tinh sau 30 phut
0 82,5°C. Papain c6 pH thich hop 4,5 = 8.5, dé
bi bién tinh ¢ pH<4,5 va & pH >12.

2. Phwong phap nghién ciru
2.1. Cac phwong phap phdn tich [4]

* X4ac dinh ham lwgng khoang tong s0: theo
phuong phap nung & 550°C theo AOAC, 1990.

* X4c dinh ham dd 4m: theo phuong phap
sdy & 105°C ciia AOAC, 1990.

* X4c dinh ham hrong khoang chit: ham
lugng khoang chét duoc dinh luong theo k¥
thuat quang phd hap phu nguyén t.

* Xac dinh ham lwgng acid amin: ham
luong acid amin dugc xac dinh theo phuong
phap sic k¥ long cao ap.

* Hiéu suit thu hdi san phim caa qua
trinh siy phun: hiéu suat thu hoi san pham
trong qua trinh siy phun dugc tinh:

P
H="L %100 (%)
P

‘Trong d6 H: hiéu suat (%), P1: tong luong
chat kho c6 trong san pham sau sdy, P: ham
luong chét kho co trong dich sdy phun.

2.2. Phwong phdp xdc dinh ham lwong
chondroitin  sulphate (CS): ham Ilugng
chondroitin sulphate (CS) bang phuong phap
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so mau theo Farndale va cong su [1, 2, 3].

Nguyén ly: Duya trén su thay ddi trong
quang phd hap thu cia DMMB (1,9
Dimethylmethylene) khi tac dung voi
chondroitin  sulphate (glycosaminoglycan
sulphate) ¢ budc song 525nm. Dya vao duong
chuén cuia chondroitin sulphate A (gbc sulfate
gin & vi tri C-4 (chondroitin-4-sulphate),
CS4) v6i DMMB dé xac dinh ham luong
chondroitin sulphate. Phuong phap nay c6 do
nhay cao, c6 thé dinh tinh va dinh lyong ham
lugng CS ¢ muc pg.

2.3. Bo tri thi nghiém tong qudt

Pé lua chon duoc cac thong s6 thich hop
cho qua trinh sdy phun, chiing t6i tién hanh b6
tri thi nghiém theo so d6 trinh bay ¢ hinh 2.

Vi sun ca mép da xu Iy dugc ra dong, rira va
xay nho bang may xay. Sau dé, tién hanh thiyy
phian bang hdn hop enzyme alcalase-papain
theo cac thong sb dd cong bd [1, 2]. Sau khi
thity phan, dun s6i 15 phut dé vo hoat enzyme
va lgc thu dich thuy phan sun ca map. Vi sun ca
map va dich thiy phén s& dugc 1iy miu dé phan
tich tai Vién Pasteur Nha Trang va Vién An toan
Vé sinh Thyc pham Qudc gia. Dich thuy phan
sun ¢4 map thu duoc s& dung dé nghién ctru siy
phun tao bdt dam thiy phan chtra chondroitin
sulphate. Hiéu suat clia qua trinh say phun phu
thudc va nhiéu yéu té nhur loai chat mang (chat
trg siy) vaty 1¢ chit mang sir dung, nhiét do
budng sdy, téc d6 bom nhap lidu, 4p suat khi
nén. Do vay, ching t6i tién hanh khao sat anh
hudng cua cac yéu té trén dén hiéu sut thu hoi
chondroitin sulphate, hiéu suét thu bot dam va
d6 4m ctia bot dam. Két qua phan tich cac thong
sO nay sé& 1 co s& dé lya chon thong s6 thich hop
cho qué trinh say phun.

3. Thiét bi va héa chit

* Thiét bi:

Str dung céc thiét bi hién c6 tai Trung tim Thi
nghiém Thuc hanh - Truong Dai hoc Nha Trang
va Truong Pai hoc Cong nghiép Thuc pham -
TP. HCM: May so mau UV-VIS DR6000 - Hach
(My); Bé 6n nhiet Memmert WNB14 - Duc,
may ly tam lanh téc do cao Hermle Z36HK -
Ptc, bé 6n nhiét Memmert WNB22 (Pic), ndi
thiy phan dung tich 30 lit (Viét Nam),...



Tap chi Khoa hoc - Cong nghé Thuy san S6 3/2020

Sun c4 map tuoi

Dich thiy phan

A 4

Xac dinh cac thong s6 thich hop cho qua trinh siy phun

A 4 A\ 4 \4 A4

Chat mang va ty 1& Nhiét do budng Tdc do bom nhap Ap suét khi nén
chat mang say liéu
y A4 \ 4 v
v
Phan tich
Chon thong s6 phu hop

Hinh 2. So' d6 bé tri thi nghiém tdng quat.
Qua trinh sdy phun duoc tién hanh trén hé Centurion XVII trial.

thong sy phun Mobile Minor do hing Niro 1L KET QUA NGHIEN CUU VA THAO
(Pan Mach) san xuat. Nang suat say 1-7kg

1A Y S I , LUAN
nudc boc hoi/gio, toc do quay toi da cua dia . o . .
phun suwong 14 31.000v/p, nhiét do téi da cua 1. Két qua phan tich mot so0 thanh phan hoa
tac nhan sdy dau vao 1a 350°C. hoc clia nguyén li€u va dich thiy phén sun
* Héa chat: Cac hoa chat st dung trong ca m@p ) . _
thi nghiém déu 1a hoa chét tinh khiét do hang Tién hanh lay mau sun ca map va dich
Merck - Piic cung cap. thuy phan sun cd map bang hon hop enzyme

alcalase - papain dé xac dinh mot sé thanh
phan héa hoc nhu ham lugng chondroitin
sulphate, ham lugng nito téng $,... tai Vién
Pasteur Nha Trang va Vién An toan V¢ sinh
Thuc pham Quéc gia. Két qua dugc trinh bay
o bang 1 va 2.

4. Phuong phap xir 1y s6 liéu

M3di thi nghiém déu tién hanh ldp lai 3 lan
doc 1ap va so licu 1a két qua trung binh cua cac
14n thi nghiém. Kiém tra sy khac biét gitra cac
s6 liéu thong ké bang phan mém Statgraphics
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Bang 1. Thanh phin héa hoc co ban ciia sun ¢4 mip

STT Chi tiéu héa hoc Pon vi Két qua Phwong phap thir

1 D6 Am % 80,00 H.HD.QT.001

2 Ham luong tro tong sb g/100g 4,20 H.HD.QT.002

Ham luong nito tong sd 2/100g 26,02 H.HD.QT.003
3 Ham lugng chondroitin sulphate mg/g 3,18 H.HD.QT.241
Bang 2. Thanh phén héa hoc ciia dich thily phan sun ¢4 mép
STT Chi tiéu héa hoc Don vi Két qua Phwong phap thir

1 |Ham luong nito tong s6 g/lit 7,460 TCVN 8133-1:2009
2 | Ning lugng dinh dudng Keal/100ml| 20,420 R(‘i{fgﬁi/ g%féfg
3 |Ham luong khoang tong sd g/lit 3,020 Codex stand 12 1981
4 |Ham lugng Magie mg/lit 205,490 TCVN 6269:2008

5 |Ham lugng kém mg/lit 7,630 TCVN 8126:2009
6 |Ham lugng st mg/lit 4,780 TCVN 8126:2009
7 |Ham lugng Thiy ngan mg/lit Khong phat hién| TCVN 7993:2009

8 |Ham lugng Arsen mg/lit Khong phat hién AOAC 986.15
9 |Ham lugng protein tho g/lit 46,630 TCVN 3705:90
10 |Ham luong Alanine g/lit 2,617 AOAC 994.12 (2012)
11 |Ham luong Arginine g/lit 7,921 AOAC 994.12 (2012)
12 |Ham lugng Aspartic g/lit 2,164 AOAC 994.12 (2012)
13 |Ham luong Cysteine g/lit 0,254 AOAC 994.12 (2012)
14 |Ham lugng Cystine g/lit 0,469 AOAC 994.12 (2012)
15 |Ham lugng Glutamic g/lit 3,102 AOAC 994.12 (2012)
16 |Ham lugng Glycine g/lit 5,202 AOAC 994.12 (2012)
17 |Ham lugng Histidine g/lit 0,221 AOAC 994.12 (2012)
18 |Ham lugng Isoleucine g/lit 0,415 AOAC 994.12 (2012)
19 |Ham lugng Leucine g/lit 3,680 AOAC 994.12 (2012)
20 |Ham luong Lysine g/lit 1,043 AOAC 994.12 (2012)
21 |Ham luong Methionine g/lit 0,994 AOAC 994.12 (2012)
22 |Ham lugng Phenylalanine g/lit 0,653 AOAC 994.12 (2012)
23 |Ham lugng Tryptophane g/lit 0,129 AOAC 994.12 (2012)
24 |Ham lugng Serine g/lit 0,836 AOAC 994.12 (2012)
25 |Ham luong Threonine g/lit 1,009 AOAC 994.12 (2012)
26 |Ham luong Tyrosine g/lit 0,047 AOAC 994.12 (2012)
27 |Ham luong Valine g/lit 0,812 AOAC 994.12 (2012)
28 |Ham luong Chondroitin sulphate mg/ml 40,500 H.HD.QT.241
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Tir két qua phan tich & bang 1 va bang 2
cho thdy sun c4 map va dung dich thiy phan
tir sun c4 map rat gidu chat dinh dudng, gidu
acid amin va dac biét c6 ham lugng chondrotin
sulphate cao - ddy chinh 1a thanh phan co
ban ciu tao nén sun khop va cAu tao nén cac
t6 chirc soi chun (gan, co, ddy chang...) gitp
cho su van dong linh hoat va tinh dan hdi trong
hoat dong khop.

2. Anh hwéng ciia mét s6 thong sé ki thuat
dén qua trinh sdy phun tao bt dam chira
chondroitin sulphate

2.1. Anh hwéng ciia chit mang

Tién hanh 3 thi nghiém siy phun tao bot
dam thuy phéan tur dich thily phan sun c4 map

506 1 50.40£0.02
504 -

502

50.0 4

49.8
49.6

49,4 A

Ham lrong nito tong s6 (mg/g)

492 1

49,0

v6i cac mang (chét tro siy) khac nhau: Mau
1: maltodextrin 10%, Mau 2: gum arabic 10%,
Mau 3: saccharose 10%. Qua trinh siy phun
thuc hién ¢ ciing diéu kién nhiét do siy 1a 80°C,
téc do bom nhép lidu 1a 12ml/phat, ap suat khi
nén 1a 2,5bar. Sau khi sy phun thu duoc ché
pham bot dam va 14y mau xac dinh ham luong
nito tong, ham luong choindroitin sulfate, hiéu
suit thu hoi san pham. Két qua duoc trinh bay
0 cac hinh 3+5.

Tir cac két qua phan tich & cac hinh 3+5 cho
thiy:

* V& ham lugng nito tong sb

Két qua phan tich cho thay ham luong nito
téng cua ché phém bot dam thu duogc sau séy

50.10+0.12

49.60=0.11

Maltodextrin

Gum arabic Saccharose

Loai chat mang

Hinh 3. Anh hudng ciia loai chit mang dén ham lwong nito tong ctia bot dam.

2050 4
20409 203.040.13
203,0 - T
202,0 +
201,0 1

2000 +
199.0 4
198.0 4
197,0 4
196.0 4

Ham lrgng chondroitin sulphate (mg/g)

195.0 - B
Maltodextrin

Gum arabic

201.0£0.27

200,05+0.19

Saccharose
Loai chat mang

Hinh 4. Anh huong ciia loai chit mang dén ham lwong chondroitin sulphate ciia bot dam.

n ®
Pl
o o

86.41+0.01

@0
2
=)

85,0 4
84,0 4
83.0
82,0 4

Hiéu suét thu hdi bot dam (%)

81,0

Maltodextrin

84.32£0.17
% 83.82=0.08
Gum arabic Saccharose

Loai chat mang

Hinh 5. Anh hwéng ciia loai chit mang dén hiéu suét thu hdi bgt dam.
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phun thay ddi phu thudc vao loai cht mang
st dung nhung mtrc d0 chénh léch khong
nhiéu. Do vay, cac thi nghiém tiép theo s&
khong dua thong sd nay vao danh gia. Trong
d6, ham lugng nito tong s6 ciia mau bot dam
sir dung maltodextrin 1am chat mang c6 ham
lugng nito tong cao nhat va dat muc 50,4 +
0,02mg/g bot. Trong khi d6, mau bot dam str
dung gum arabic va sacharose 1am chit mang
c6 ham luong nito téng sb thép hon mot chat,
dat twong tng 1a 50,1 + 0,12mg/g bot va 49,6
+ 0,11mg/g bot (hinh 3). Nhu vay, mau bot
dam st dung saccharose 1am chit mang co
ham luong nito tong sb thu dugc thap nhét.
Su khac biét nay c6 thé giai thich 1a do co
su khac nhau trong ciu trac hoa hoc va dic
tinh clia cia cac chit mang (chit tro siy).
Khi cho chit mang vao dich thity phan sun c4
map, giita chat mang va cac chat c6 trong dich
thuy phan sun ca médp nhu acid amin, khoang,
chondroitin sulphate,... s€ hinh thanh cac lién
két tao thanh phtrc hop chat mang gin két,
bao léy cac acid amin, khoang, chondroitin
sulphate,... giup bao vé va han ché su thét
thoat ciia cac chit nay trong qua trinh sdy
phun. Két qua nay ciing phii hop v&i nghién
clru ctia Renata V. va cong sy cong bd nim
2010 khi nghién ciru vé qua trinh siy cac chit
¢0 hoat tinh sinh hoc thu nhan tir thuc vat [9].
Nhue vdy, maltodextrin la chdt mang, gdn
két va bao vé cdc thanh phan cé trong dich thity
phdn sun cd mdp tot nhat nén maltodextrin
dwge lwa chon lam chat mang ding cho qud
trinh scfy phun tao bot dam - chondroitin
sulphate tir dich thuy phdn sun ca map.

# Choindroitin sulphate

90
85
80

75

w0
]
.
(]
0
=
L

//A
1
1
®
A ‘
1
o0
=Y

70
65
60
55

Hiéu suat thu hoi (%)

50

* V& ham lwgng chondroitin sulphate
(CS)

Két qua phén tich & hinh 4 ciing cho thay
mau bot dam sir dung maltodextrin lam chét
mang c6 ham lugng chondroitin sulphate cao
hon cac mau khac. Nhu vay, khi xét theo thur tu
giam dan ciia ham luong chondroitin sulphate
¢6 trong bot dam thu dugc sau se”iy, thi tha tu cac
chit mang c6 hieu qua thu chondroitin sulphate
cao dung trong say phun dich dam thuy phan
sun ca map duoc sap xép nhu sau: maltodextrin,
gum arabic va saccharose (hinh 4).

* V¢ hi¢u suit thu sin phim

Két qua phén tich ¢ hinh 5 ciing cho thay
tuong ty nhu két qua phan tich vé ham luong
chodroitin sulphate va ham lugng nito tong sd,
mau sir dung maltodextrin lam chit mang ciing
¢6 hiéu suét thu hoi san phém cao nhit va dat
86,41%.

Tur nhu’ng phan tich ¢ trén cho thdy chat
mang (chdt tro say) maltodextrln la hiéu qua
nhat trong qud trinh sdy phun thu bot dam tir
dich thuy phan vi sun cd map.

2.2. Anh hwéng ciia ti Ié maltodextrin bé sung

Tién hanh 5 méu thi nghiém siy phun
dich dam thuy phan tir vi sun cd map voi ti 1€
maltodextrin bd sung khac nhau: 8%, 10%,
12%, 14% va 16%. Cac mau thi nghiém déu
su dung cung mot luong dich thuy phan la
1000ml, nhiét do khong khi sdy 80°C; ap suit
bu@)ng séy 14 2,5 bar; tbc do nhap li¢u la 12mL/
ph. Sau khi say phun thu bt dam va d4anh gia
ham lugng choindroitin sulphate, hi¢u suat thu
hoéi bot dam. Két qua phan tich dugc trinh bay
6 hinh 6.

v Bot dam

86,40 86,42

®
(=
I
w

... =

(5]
(5]

-1
%
/A

14 16
Ti 1& maltodextrin bo sung (%)

Hinh 6. Anh huéng cia ti 1é bd sung maltodextrin dén hi¢u suit thu hdi
choindroitin sulphate va b¢t dam.

16 « TRUONG DAI HOC NHA TRANG



Tap chi Khoa hoc - Cong nghé Thuy san

S6 3/2020

Két qua phan tich trinh bay ¢ hinh 6 cho thay
O cung mot ché do se‘iy, ty 1€ maltodextrin bd
sung c6 anh hudng 16n dén hiéu suét thu hdi bot
dam va ham lugng choindoitin sulphate (CS)
c6 trong bot dam. Cu thé, khi ty 1€ maltodextrin
bd sung ting tir 8% 1én 12%, thi hiéu suét thu
hoi bot dam tang tir 77,81% 1én 78,21% sau d6
néu tiép tuc ting ty 16 maltodextrin bd sung trén
12%, cu thé 1én 14% va 16% thi hiéu suét thu
hdi bot dam ting khong dang ké va sy chénh
léch khong c6 ¥ nghia thong ké. Tuong tu nhu
vdy, khi ty 1& maltodextrin bd sung ting tir
8% 1én 12%, thi hidu suat thu héi choindoitin
sulphate trong bot dam tang tur 83,12% 1én
86,40%. Nhung khi ting ty 1¢ maltodextrin bd
sung trén 12% thi hi¢u suat thu hoi choindoitin
sulphate trong ciing ting khong dang ké va sy
chénh léch ciing khong c6 y nghia théng ké.

Tir cdc phdn tich ¢ trén cho thdy ty 1é
maltodextrin b6 sung 12% la thich hop cho
qud trinh sdy phun thu bét dam tir dich thity
phan vi sun ca mdp.

2.3. Anh hwong cua nhi¢gt do khong khi
buong sdy

Tién hanh 5 mau thi nghiém siy phun tao
bot dam tur dich thuy phan vi sun cd map voi
nhiét d6 khong khi ciia budng sy khac nhau:
70°C, 75°C, 80°C, 85°C va 90°C. Cac mau déu
st dung 1lit dich thuy phan, ti 1€ maltodextrin
bd sung 12%; ap sut séy 1a 2,5 bar; toc do
nhap liéu 1a 12mL/ph. Sau khi siy phun thu
bot dam va danh gid ham lugng choindroitin
sulphate, hiéu sudt thu hoi bot dam va do am.
Két qua phan tich duoc trinh bay ¢ hinh 7 va 8.

Tir két qua phén tich ¢ hinh 7 va 8 cho thiy:

* V& hiéu sudt thu hoi chondroitin
sulphate va bt dam: két qua phan tich cho
thdy nhiét 46 budng siy c6 anh huong 16n dén
hiéu suét thu hdi chondroitin sulphate va bot
dam (hinh 7). Cu thé, khi ting nhiét do buong
say trong khoang 70 +80°C, thi hiéu suat thu
hoi chondroitin sulphate va bot dam ting tuong
tig tir 84,70% va 77,12% khi nhiét do budng
sdy phun 1a 70°C 1én t6i 86,24% va 78,16% khi

Choindroitin sulphate E1B4t dam
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Hinh 7. Anh hwéng ciia nhiét d9 budng siy dén hi¢u suét thu hdi chondroitin sulphate va bt dam.
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Hinh 8. Anh hudng ciia nhiét dd budng siy dén do 4m cia bot dam sau siy.
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nhiét 46 budng sdy phun 1a 80°C. Sau dé néu
tiép tuc ting nhiét do budng sdy 1én trén 80°C
thi hiéu suat thu hdi chondroitin sulphate va
bot dam tang khong dang ké va su chénh léch
khong c6 ¥ nghia thong ké.

* V& d9 am caa bt dam: két qua phan
tich cling cho théy d6 4m cua bot dam giam
theo chiéu ting cua nhiét do trong budng say.
Chéng han, khi ting nhiét d6 budng siy trong
khoang 70 +80°C, thi do am cua bot dam giam
tir 5,02% khi nhiét d6 budng siy phun 1a 70°C
xudng chi con 4,26% khi nhiét d6 budng sdy
phun 14 80°C. Sau d6 néu tiép tuc ting nhiét
d6 budng siy trén 80°C thi d6 4m cua miu bot
dam thu dugc khong giam va ¢ xu thé giit 6n
dinh & mirc 4,26%. Két qua nay chimg t6 khi
nhiét do ciia budng say phun dat > 80°C thi
luong nudc tu do co trong dich dam da bay hoi
hét va nhiét 46 80°C 1a nhiét d¢ tdi da can thiét
dé lam kho mau bot dam. Hon nita khi nhiét do
buéng séy > 80°C, mau bot dam thu duoc co
mau sic sam hon. Két qua nay duoc 1y giai 1a:
phan (g sim mau 1a phan tng giita acid amin
95
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va carbohydrat chiu anh hudng 16n cia nhiét
do, nhiét do cang cao thi phan ung sam mau
cang manh. Hon hop sdy phun c6 chira ca hai
thanh phan trén nén khi nhiét d6 budng sy cao
> 80°C s& lam phan (g sim mau xay ra manh
nén bot dam bi sim mau.

Tir nhitng phan tich & trén cho thdy nhiét do
budng sdy phun phit hop véi qud trinh sdy phun
tao bot dam chira chondroitin sulphate tir dich
thuy phan sun ca map la 80°C. Do vay, nhiét do
80°C dwoc lya chon dé diéu chinh buéng scfy
phun trong tao bot dam - chondroitin sulphate
tee dich thuy phan sun ca map.

2.4. Toc dg bom nhdp liéu

Tién hanh 5 mau thi nghiém sdy phun dich
dam thay phan tir vi sun ca map véi toc do
nhap li€u khac nhau: 10, 11, 12, 13 va 14 mL/
phat. Cac mau thi nghiém déu sir dung 11it dich
thity phan, ti 1&é maltodextrin bd sung 12%, ap
suat budng say 1a 2,5 bar va nhiét 46 budng siy
80°C. Sau khi séy phun, thu bot dam va danh
gid ham lugng choindroitin sulphate, higu suat
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Hinh 9. Anh huéng ciia toc d9 bom nhap li¢u dén hi¢u suit thu hdi chondroitin sulphate va byt dam.
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Hinh 10. Anh hwéng ciia toc do bom nhép liéu dén do Am bot dam sau siy.
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thu hoi bot dam va d6 am. Két qua phan tich
duoc trinh bay ¢ hinh 9 va 10.

Tir két qua phén tich & hinh 9 va 10 cho
thay:

* V& hiu sudt thu hoi chondroitin
sulphate va bot dam: két qua phéan tich
cho thdy tbc do bom nhap liéu ciing c6 anh
hudng manh dén hiéu suat thu hdi chondroitin
sulphate va bot dam (hinh 9). Cu thé, khi ting
tbc d6 bom nhap lidu trong qué trinh siy phun
dich thiy phan vi sun ca map trong khoang 10
+12mL/phut, thi hiéu suit thu hoi chondroitin
sulphate va bt dam tang tuong ung tir 84,16%
va 77,38% khi tbc d6 bom nhap liéu 1a 10mL/
phut 1én téi mtrc cuc dai 86,25% va 78,22%
khi tbc 6 bom nhap liéu 1a 12mL/phit. Sau d6
néu tiép tuc tang toc dd bom nhap lidu > 12mL/
phat thi hi¢u sudt thu hdi chondroitin sulphate
va bot dam khong tang va c6 xu thé giam. Nhu
vay, néu xét theo hiéu suét thu hdi chondroitin
sulphate va bot dam thi tdc do bom nhap liéu
trong qua trinh sdy phun dich thity phan vi sun
ca map phu hop 1a 12mL/phut.

* V& d6 Am ciia bot dam: két qua phén tich
cling cho théy dd 4m cua bot dam cling thay
ddi theo su thay ddi cua tbc d6 bom nhap li¢u
trong qua trinh say phun dich thiy phan vi sun
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ca map (hinh 10). Cuy thé, khi thay tbc do bom
nhap li¢u trong khoang 10 ~12mL/phut, thi do
am ctia bot dam sau sdy phun khong thay d6i
va & muc 4,26%. Nhung khi tang toc ¢ bom
nhap liéu >12mL/phut thi d6 4m cua bot dam
thu dugc c6 xu thé ting. Két qua nay chimg
t6 & ché do say phun dich thuy phéan vi sun ca
map bo sung maltodextrin theo ti 18 12%, ap
sudt budng say 2,5 bar va nhiét d6 budng sy
80°C thi toc d6 bom nhap liéu >12mL/phut 1a
khong phu hop do téc d6 bom nhép lidu 16n
nén bot dam khong kip kho vi thé d6 am cua
bt dam tang.

Tw nhitng phan tich o trén cho phép lua
chon téc dé bom nhdp lieu 12 mL/phut de sci'y
phun dich thuy phan vi sun ca mdp.

2.5. Ap suit khi nén

Tién hanh 5 mau thi nghiém say phun tao
bot dam thuy phan chira chondroitin sulphate
tir dich thity phan vi sun ca méap véi ap suat khi
nén khac nhau: 2,1bar; 2,3bar; 2,5bar; 2,7bar
va 2,9bar. Cac miu sdy déu sir dung cung 1lit
dich thuy phan vi sun ca map, ti I¢ maltodextrin
12%, téc d6 nhap liéu 12mL/phit va nhiét do
khong khi sdy 80°C. Sau khi sdy phun, thu
bot dam va danh gid ham lugng choindroitin
sulphate, hi¢u suat thu hoi bot dam va do am.

BBot say phun
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5

]

X 29
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Hinh 11. Anh huéng ciia ap suit khi nén dén hiéu suét thu hdi chondroitin sulphate va bt dam.

5.1
5.0
4.9
4.8
4.7
4.6
4.5
4.4
4.3
4.2

Do am ciia bot dam (%)

126 426
# I ::: I
2.1 23 2.5 2.7 2.9

Ap suét khi nén (bar)

Hinh 12. Anh hwéng ciia ap suét khi nén dén do Am ciia bot dam sau say.
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Két qua phan tich dugc trinh bay & hinh hinh
11 va 12.

Tir két qua phan tich ¢ hinh 11 va 12 cho
thay:

* V& hiu sudt thu hoi chondroitin
sulphate va bt dam: két qua phan tich cho
thdy ap sudt khi nén ciing c6 anh huéng dén
hiéu suét thu hdi chondroitin sulphate va bot
dam (hinh 11). Cu thé, khi ting ap sudt khi nén
trong qua trinh say phun dich thiy phan vi sun
ca map trong khoang 2,1 +2,5 bar, thi hi¢u suét
thu hoi chondroitin sulphate va bot dam ting
tuong ung tir 85,31% va 77,82% khi ap suit
khi nén 1a 2,1 bar Ién t6i mtc cuc dai 86,44%
va 78 25% khi 4p suat khi nén 13 2,5 bar. Sau
d6 néu tlep tuc tang ap sudt khi nén > 2,5 bar
thi hiéu suat thu hdi chondroitin sulphate c6 xu
thé giam nhung hiéu suat thu bot dam cé xu
thé tang cham, nhung muc do giam hodc ting
khéng c6 y nghia thong ké. Nhu vay, ting ap
suat khi nén > 2.5 bar khong lam thay d6i hiéu
suét thu hdi chondroitin sulphate va bot dam.
Két qua nay ching to, ap suat khi nén 2,5 bar
1a phu hop cho hiéu suét thu hoi chondroitin
sulphate va bot dam ¢ mirc cao nhét.

* V¢ dd 4m ciia bot dam: két qua phan tich
cling cho théy tuong tu: do am cia bot dam
cling thay doi theo su thay ddi cia ap suat khi
nén trong qua trinh sdy phun dich thily phan
vi sun ca mép (hinh 12). Cu thé, khi thay dbi
tbc d6 bom nhap liéu trong khoang 2,1 2.5
bar, thi dd 4m cta bdt dam sau séy phun giam
tir 4,98% khi 4p suat khi nén 1a 2,1 bar xubng
mirc 4,27% khi ap suat khi nén 1a 2,5 bar. Khi
tiép tuc tang ap suat khi nén >2,5 bar thi d6 4m
ctia bot dam thu duge c6 xu thé giam thép hon
4,27%, nhung mirc d giam khong c6 y nghia
théng ké. Diéu nay c6 nghia 1a ting ap suit
khi nén >2,5 bar khong lam giam d6 am cua
bot dam xuéng dudi mirc 4,27%. Két qua nay

TAI LIEU THAM KHAO
Tiéng Viét

chimng to, ap suat khi nén 2,5 bar I phu hop va
dam béao cho do 4m cua bdt dam thép nhét va
dat 4,27%. Két qua nghién ctru ciia ching t6i
cling c6 nhiing nét twong ddng v4i mot sé cong
bd v& qua trinh sdy phun dich c¢6 dic chanh day
hay dich ca chua dam dac cua mot s6 tac gia
trén thé gidi. Cac nghién ctru déu cho thiy ap
suat khi nén tr 1,6 + 3,0 bar 1a phu hop [7, 9,
10].

Tir nhitng phdn tich ¢ trén cho thdy dp sudt
khi nén 2,5bar la phit hop qud trinh sdy phun
dich thity phan vi sun cd mdp dé thu bét dam
chita chondroitin sulphate véi hiéu sudt thu
chondroitin sulphate va bot dam cao nhung do
am cia bt dam lai thd’p nhat.

IV. KET LUAN VA KIEN NGHI

Tir cac két qua nghién ctru & trén cho phép
riit ra mot s két luan sau:

1) Sun ca map twoi va dich thiy phan sun
cd mdp rdt giau nang lwong, khodng chat, gidu
acid amin va chondroitin sulphate. Mat khac,
sun ca mdp twoi va dung dich thuy phdn sun
cd mdp khéng chiva kim logi ndng nén rat phii
hop lam thie pham va ddc biét la thiue pham
churc nang.

2) Ba nghién cuu va xdc dinh dwoc thong
s6 thich hop cho qud trinh sdy phun tao bét
dam chita chondroitin sulphate tie dich thiy
phén sun cd mdp: chdt tro sdy la maltodextrin
voi ty Ié maltodextrin bo sung la 12%, nhiét do
khong khi buong say la 80°C, dp sudt khi nén
la 2,5 bar va toc dj bom nhdp liéu la 12 mL/
phiit, hiéu sudt thu hoi chondroitin sulphate va
bot dam twong vng dat 86,44% va 78,25%, bot
dam thu duoc c6 do am 4,27%.

Qua qua trinh nghién ctru ching toi dé xuat
tiép tuc nghién ctru hoan thién qua trinh sy
phun tao bot dam chira chondroitin sulphate tir
dich thiy phan sun ca mép.
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