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TOM TAT

Hién nay, viéc nghién ctru va phat trién cac quy trinh thu nhan protein tir cac ngudn
nguyén liéu khac nhau dang dwoc chi trong va di dem lai nhiéu loi ich. Rong mén
Chaetomorpha sp. 1a mét trong nhitng loai nguyén liéu tiém ning c6 ngudn protein cao
nhung dang bi loai bé mot cach lang phi. Vi vay, trong nghién ctru nay nhom tac gia tién
hanh khao sat cac yéu t6 anh huong dén hiéu suat két tua ciing nhu do tinh sach cua protein
sau khi két tua bang cac tac nhan acid va con nhu ty 1¢ dich trich:dung méi, ndng d6 dung
moéi, pH, nhiét d6 va thai gian két tia nham nang cao hiéu qua cho qua trinh san xuét protein
tir rong Chaetomorpha sp. Diéu kién ti wu ddi véi phuong phap két tia bang acid 1a trong
diéu kién pH 3, thoi gian 90 phat va nhiét d6 35 °C da dem lai higu suat thu hoi két tia
protein c6 thé dat duoc 1a 73,48 % va do tinh khiét caa protein 1a 41,30%, ddi véi phuong
phap két tua protein bang con thi hiéu suat thu hoi dat duoc 59,24% va do tinh sach 1a
55,08% Vai ty 18 dich trich:con 1a 1:4, loai con st dung 1a con 90%, trong thoi gian 50 phat &
nhiét do 5 °C.

Tir khéa: Acid, Chaetomorpha sp., con, két tua protein, protein concentrate/isolate.

1. GIO1 THIEU

Rong nudc lg Chaetomorpha thuge nganh rong luc (Rhodophyta), ho rong mén hay rong
16ng (Cladopharaeae), c6 191 loai séng ¢ bién trén khap thé giéi. Dang soi khong chia nhanh
(khong c6 & moc tir hai bén), chi c6 mot hang té bao, bam vao vat bam bang té bao gdc kéo
dai, day loe rong thanh dia bam nguyén hodc x¢ thuy, c6 khi hinh thanh 1é gia. Cac té bao trén
than hinh tang trng thit lai 2 dau hay hinh cau [1]. Sinh truéng caa rong mén thudc ho
Chladophoraceae chiu tac dong nhiéu boi cac yéu moi truong nhu: anh sang, nhiét do, d6 man,
pH... M6t sb nghién ciru cho rang rong mén sinh trudng tot trong diéu kién pH > 7 va nhiét do
khoang 25-30 °C, c6 4nh sang ddy du. Rong nudc lo thudng phan bd & ao, hd, thay vuc
nuéc ngot, lo, man [1, 2]. Ching thuong duoc thu hdi hodc tiéu huy trudc mot mua nudi tom
méi ¢ cac ving nudce lg nhu tinh Bén Tre, Can Gio... Rong Chaetomorpha chtra ham lugng
protein cao hon 10% (w/w) cting v6i mot s6 chat dinh dudng nhu cac acid amin... nén duoc
xem nhu 1 mét trong nhiing nguyén liéu tiém nang dé san xuat protein.

Protein concentrate (PC) duoc san xuit tir nguyén liéu giau protein, da loai di phan I6n
cac tap chit phi protein va san phim thong thuong chira tdi thiéu tir 65% protein tré 1én (tinh
trén ham luong chat kho). Protein isolate (PI) 1a san pham protein da qua tinh ché va chira téi
thiéu tir 90% protein tr 1én. Protein isolate chira ham luong protein cao cung véi loi thé vé
céc thudc tinh nhu mau séc, huwong vi va chltc nang nén cé thé xem 13 mot thanh phﬁn

49


mailto:haitc@cntp.edu.vn

Nguyén Thj Bdo Uyén, Tran Thj Thu Ha, Nguyén Thay Huong, Tran Thj Hong Chéu...

nguyén lidu 1y tudng dé sir dung trong d6 udng, thuc phdm cho tré so sinh va thuc phidm cho
tré em dudi 6 tudi, cac san pham co két cau nhu protein va mot sb loai thuc pham dic biét [3].
Protein c6 xu huéng tap hop lai va két tua tai diém dang dién (pl). Tai d6, do hydrate
hoa clia protein 1a cuc tiéu nén lam ting tuong tac giita cdc phén tir protein dan dén tao tua.
M3i loai protein co cac diém dang dién khac nhau, vi chung dwoc cau tao tir cac aminoaxit
khac nhau. Do d6, chiing c6 thé duoc tach ra bang cach diéu chinh d6 pH cua dung dich [4].

Phuong phap két tua protein bang tic nhan con dua trén sy tic dong co ban cua viéc bd
sung dung moi hitu co 1a lam giam kha nang hoa tan ctia nudce bao quanh protein do tac dong
day ra mot khéi luong nudc 16n va sy ¢d dinh mot phan phan tir nwéc bai qua trinh hydrate
hoa céc phan tir dung méi hiru co. Phan tir nude binh thudng sip xép mot cach trat tu xung
quanh cac doan ki nudc trén bé mat protein s& dugc thay thé bang cac phan tir dung mdi hiru
co lam giam d¢ hoa tan dan dén tao két tua protein. Tuy nhién, dung méi hitu co ¢6 kha ning
lam bién tinh protein ngay ca & nhiét do thuong [5].

Ap dung mét sé phuong phap thu nhan protein véi myc tiéu tim ra diéu kién thich hop
va kha nang thu hoi protein cao nhét. ‘Trong nghién ctru nay, nhom tac gia tap trung khao sat
cac yéu té anh hudng dén qua trinh két tua protein bang acid va con.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Rong Chaetomorpha sp. duoc thu tir cac ao nudi tom quang canh & Thanh Phii — Bén
Tre. Sau d6 rira sach, phoi kho rdi tién hanh xay nho dén kich thuéc 0,3 mm. Thu nhan dich
trich tir rong Chaetomorpha sp. bang phuong phap trich ly bang kiém NaOH 0,75% véi ty 1¢
rong va dung méi 1a 1:25 (w/v) trong diéu kién nhiét d6 50 °C. Sau do, dich trich ly dwoc ly
tam & tbe do 5500 vong/phit trong 30 phut rdi tach bi. Bao quan dich trich & didu kién lanh
(dusi 4 °C).

Chat chuan albumin huyét thanh bo (BSA: Bovine Serum Albumin) duoc cung cap boi
Merck (Puc) va thude thir Folin—Ciocalteu c¢6 ngudn goc tir Sigma (Ptc). Cac hoa chat khac
dat yéu cau ciia hoa chat ding trong phén tich.

2.2. Phwong phap thuc hién
2.2.1. Qud trinh két tia dich trich protein tai diém dang dién

Dich chiét sau ly tam bang thiét bi ly tim Hermale Z206A (Purc) dugc tién hanh két tia
véi su thay ddi 1an lugt do pH br:ng dung dich HCI 2N hodc NaOH 2N, tir d6 xac dinh duogc
gia tri pl dé thu protein vai hiéu suit cao nhét, thoi gian va nhiét d6 tia. Sau do, toan bd mau
da xur 1y két tia duge ly tim & toc dd 5500 vong/phut trong 15 phit, thu tia. Két tia thu
dugc tién hanh xac dinh ham lugng chat kho, ham lugng protein nham danh gia hiéu suat thu
hoi va do tinh khiét protein trong ché phdm thu duoc.

2.2.2. Phirong phdp két tia bang dung méi hitu co ethanol
Dich chiét duoc sir dung dé ket tua voi dung moi con khi thay déi 1an luot cac diéu kién

trich ly nhu ty 1¢ dich chiét:con, nong d6 con st dung, thoi gian va nhiét do qua trinh két tua.
Ké dén, toan bo mau da xur 1y duoc tién hanh tuong ty nhu phuong phap két tia dang dién.
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2.2.3. Phuong phap phan tich

Ham luong protein hoa tan duoc xac dinh bang phuong phéap Lowry véi chit chuan la
albumin huyét thanh bo (BSA) tai bude song 750 nm trén may quang pho 6600UV-VIS (Nhat) [6].

Ham luong chat kho ciia mau va tua dugc xac dinh bang phuong phap siy dén khoi
luong khong d6i & 105 °C trong tu say Ecocell (Ptc) (TCVN 7035: 2002).

2.2.4. Phurong phap xir Iy s6 liéu va cong thire tinh todn

S6 liéu thuc nghiém duoc xir 1y bang Microsoft Excel 2010, JIMP 10. Két qua dugc thé
hién dudi dang gia tri trung binh =+ sai sb.

Hiéu suat két tua protein (Y) va do tinh sach cua protein (P) dugc xac dinh theo cong
thue (1) va (2). Trong do6: mpron, Mpro/m, Meiot lAn luot 1a khdi luong proteln co trong két tua
(9), khéi luong protein co trong mau nguyén liéu ban dau (g) va khdi luong chat kho co
trong két taa (g).

MM yygmp ! ™ !
Y =—22% %100 (1) p=—F""% 100 2

Mprofm Mgie

3. KET QUA VA THAO LUAN
3.1. Anh huéng cia cac yéu té trong qua trinh két tia dich trich protein tir rong bang acid
3.1.1. Anh huong cua pH

Nhin chung, higu suat két tiia va do tinh sach déu trén 20%. Khi tién hanh diéu chinh pH
tir 8 dén 3 thi hiéu suat két tua protein ting manh (ting 2,5 lan) va dat cuc dai tai pH 3
(67,87%). Tuy nhién, khi tiép tuc giam xudng pH 2 thi hiéu suit két tua bét dau giam 13,75%
so voi hiéu suit tai pH 3 va chi dat 54,12%. Quy luat nay cling tuong tu dbi voi do tinh sach va
dat két qua cao nhit & pH 3 (43,59%) (Hinh 1). Két qua nay co thé duoc giai thich 1a do & ving
pH khéc 3, cac phan tir protein cua rong Chaetomorpha sp. c¢6 kha néng hoa tan rét t6t. Khi
thay d6i pH vé vung pl dang dién, do hydrate hoa cua protem trong rong giam dan vé viing cuc
tiéu. Lac ndy, cac phén tir protein trung hoa vé dién, luc dy tinh dién gitra chiing khong con,
lam cho cac protein s€ hiit nhau va tap hop lai. Tuy nhién, khi thuc hién phuong phap nay cho
thay két tia thu duoc co do tinh sach khong cao (< 50%) [7].
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Hinh 1. Anh huong ctua pH dén qua trinh két tua bang acid
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3.1.2. Anh hwong cua thoi gian két tua

Két qua ¢ Hinh 2 cho thay, khi tién hanh thay doi thoi gian két tua protein tir 30 phit
dén 90 phut thi higu suat két taa ting dan tir 54,78% dén 73,16% (tang 18,38%). Nhung khi
tang thoi gian 1én 105-120 phut thi higu suat két tua bat dau giam xuong 70,51%. Twong tu
quy luat thay doi déi véi do tinh sach ciing ting tir 32,34% dén 41,95% (< 50%) khi ting
thoi gian tir 30 phat dén 105 phut. Tuy nhién, khi tang thoi gian dén 120 phat thi do tinh sach
giam. Piéu nay co thé 1a do thoi gian cang kéo dai thi cang tao diéu kién cho sy tap hop cua
cac phén tu protein tai vung pH dang dién va lam ting lugng protein trong két tua. Tuy vay,
kéo dai dén mot mdc thoi gian xac dinh (thuc nghiém 1a 90 phut) thi khong lam tng 0
luong protein cé thé tap hop, nén ciing khong lam tang hiéu suét két taa. Ngoai ra, mot s
polysaccharide ciing c6 thé bi két tua khi pH thay ddi trong thoi gian dai ciing 1am giam do
tinh sach cua protein.
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Hinh 2. Anh huéng cua thoi gian dén qué trinh két tua bang acid
3.1.3. Anh hueng cua nhiét do

Khi tién hanh thi nghiém thay d6i nhiét d6 tir 20 °C dén 35 °C thi hiéu suét két tua
protein ting nhe (ting 4,38%) va dat hiéu sut cao ¢ 35 °C 1a 73,48%. Khi tiép tuc ting nhiét
d6 1én vung 4045 °C, hiéu suét két tua bit dau giam xudng con 64,36% (giam 9,12%). Ddi
VGi d6 tinh sach thi khi thay ddi nhiét do tang tir 20 °C dén 45 °C, d¢ tinh sach cua protein
giam dan tir 44,11% xudng 32,95% nhung sai khac giira cac méc nhiét do kha nho (Hinh 3).
Piéu nay co thé 1a vi khi tang nhiét do, van toc di chuyén va bé mat tiép xuc giita dung méi -
co chit s& ting nén su tu hop tua cling s€ Xay ra nhanh hon nhung khi tang nhiét do Ién trén
40 °C, ¢ nhiét do nay trg 1én o thé gy bién tinh protein, dac biét trong truong hop nay pH
thap, vi thé 1am giam hiéu suit ciing nhu d6 tinh sach cua protein.
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Hinh 3. Anh huong cua nhiét do dén qua trinh két tia bang acid
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3.2. Anh huéng cia cac yéu td trong qua trinh két tia dich trich protein tir rong bing con
3.2.1. Anh huong ciia ty 1é dich trich ly:dung méi

V6i ciing didu kién két tiia gidng nhau, khi tién hanh thay di ty 1¢ dich trich ly:con tir ty
1¢ 1:1 1én 1:4 thi hiéu suat két tia ting dan tir 37,27% dén 59,92% (ting 22,65%). Tuy nhién,
khi ting ty 18 1én 1:5, hiéu sudt két tia bit ddu giam xudng con 49,84% (giam 10,08%). Quy
luat nay tuong duong d6i voi do tinh sach, d6 1a d6 tinh sach ciing ting dan va dat 56,74%
(ty 1¢ 1:4) va giam con 51,38% (¢ ty 1€ 1:5), giam 0,1 lan so voi ty 18 1:4 (Hinh 4). Piéu nay
¢6 thé 1a do khi ting ty 1& dich trich:con thi ciing 1am ting kha ning tiép xuc gitta dung mdi
(con) va co chét (protein) cang 16n. Mit khac, phan tir nuéc binh thuong Sap XEp Mot cach
trat ty xung quanh cac doan ki nudc trén bé mat protein sé duoc thay thé bang cac phan tir
dung mo6i hitu co lam giam d6 hoa tan cia ching.
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Hinh 4. Anh huong cua ty 18 dich trich:dung méi dén qua trinh két tia bang con
3.2.2. Anh huong cua nong dg con

Két qua nghién ctru cho thiy, khi tién hanh thay d6i ndng d6 con tir 60% dén 90%, hiéu
sudt thu hoi két tia ting dan (ting 18,22%) va dat cuc dai tai 90% (58,20%). Nhung khi ting
ndng do 1én 98%, hidu suat két tia bit diu giam xudng 51,15% (giam 7,05%) so véi khi tién
hanh két tia & ndng do con 90%. Do tinh khiét ciing ting dan dén 59,79% khi ting ndng do
cdn dén 90% va giam xudng con 57,33% khi ting ndng do cdn 1én 98% (Hinh 5).
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Hinh 5. Anh huéng cua ndng d6 con dén qué trinh két tua bang con
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Ly giai cho diéu nay 1a do tac dong viéc bd sung dung moéi hitu co s& lam giam kha
ning hoa tan ciia nudc bao quanh protein do tac dong day ra mot khéi lugng nuée 16n va su
¢ dinh mot phan phan tir nudc bai qua trinh hydrate hoa cac phan tir dung méi hitu co; vi
vay, khi ting ndng d6 con thi tac dong day nuéc cia dung moi con s& cang manh nén su tu
hop tua cang cao. Nhung khi dén mot ndng do cdn qua cao (98%) thi kha ning bién tinh va
phan hily protein trong dung dich ting, 1am giam hiéu suét thu hdi protein va do tinh khiét
cling giam. Mit khac, khdi lugng tua thuc chét c6 ting theo nong d6 con ting nhung do tiia
thém mot sb chit khac va 1am mat kha nang hoa tan tr¢ lai cua tda protein thu duogc.

3.2.3. Anh huong cua thoi gian két tia

Khi thay d6i thoi gian tir 20 phut dén 60 phut, thi hidu sudt thu hoi két tia ting nhe tir
54,42% dén 60,79% (ting 6,37%). Do tinh sach co quy luat thay d6i khac so voi hiéu suat,
do 1a ting dan tir 53,61% dén 60,76% (tir mdc thoi gian 20 phat dén 50 phat), nhung khi
tang 1én thoi gian 1a 60 phut, d6 tinh sach bit dau giam xudng con 57,55% (Hinh 6). Diéu
nay c6 thé do khi tién hanh két tia protein bang con theo thoi gian thi luong taa nhiéu. Thoi
gian cang kéo dai cang tao didu kién cho su tap hop cac phén tir protein va lam ting luong
protein trong két tia. Tuy nhién, kéo dai thoi gian hon 50 phut khong lam ting sb luong
protein c6 thé tap hop, nén ciing khong 1am ting hiéu suat két tua. Mt khac, mot sb tap chét
khac c6 thé bi két tua khién do tinh sach cua protein khong cao.
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Hinh 6. Anh hudng cua thoi gian dén qua trinh két tua bang con
3.2.4. Anh hwong cua nhiét do

Két qua nghién ctru cho thdy, nhiét do pht hop ctia qua trinh két tia 1a 35 °C véi higu
suat va do tinh khiét 1an luot 1a 61,30% va 60,43% (Hinh 7). Nhung khi tién hanh két taa
bang con c6 kha nang lam bién tinh protein ngay ca ¢ nhiét do thuong. Do vay, qua trinh két
taa protein bang dung mdi hiru co nén dugc thuc hién ¢ nhiét do thip 0-5 °C. Ngoai ra, Morr
va Lin d4 tién hanh nghién ciru sy thay d6i nhiét dé ¢ cac mirc 0-5 °C, 25 °C, 30 °C va thiy
rang nhiét do khong phai 1a yéu té quan trong anh huéng nhidu dén sé lwong whey protein
concentrate khi két tiia bang con va da chon nhiét d6 0-5 °C la thong s cong nghé t6i wu [8].
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Hinh 7. Anh huong cia nhiét d6 dén qua trinh két tua bang con

3.3. So sanh 2 phwong phap két taa

Két qua thuc nghiém cua 2 phuong phap két tua trong diéu kién t6i uu dugc thé hién ¢
Bang 1 cho thiy, cic phuong phap ket toa bang tac nhan acid dem lai hi¢u suat két tia cao
hon so v&i phuong phap tia bang con, nhung xét vé d6 tinh sach cua két tua protein thi thap
hon. Piéu nay duoc glal thich 14 do ¢ nhiéu protein va cac chat phl protein trong dich trich
ly c6 diém ding dién gan ving pH 3 nén ham luong cin trong két tua 16n dan dén d tinh
sach khong cao [7]. Vi vay, co thé két hop ca 2 phuong phéap va coi két tia bang tac nhan
acid 12 phuong phap két tua tho ban dau dé thu duoc protein vai hiéu suat cao, sau do co thé
két tiia protein thém mét 1an nita v&i cac tic nhan két taa khac nhu dung méi hiru co dé ting
do tinh sach.

Bang 1. So sanh hai phuong phap két tia protein

) . Hiéu suét A g
STT | Phuong phap thuc hién Thong s6 cong nghé toi uu két tia (%) bo tl(g/:)Sach
) +pH: 3
1 | Phuong phdp ket tha | | ot oian: 90 phat 73.48= 1,13 | 41,30 % 0,95
bang acid
+ Nhiét do: 35 °C
+ Ty Ié co chit:dung méi 1a 1:4
in két tua | + Nong do con: 90%
o | Phuong phip ket tia 8% 50.24+079 | 5508 +2,47
bang con + Thoi gian: 50 phut
+ Nhiét do: 5 °C

4. KET LUAN

Diéu kién phu hop dé két taa protein bang acid 1a khi b6 sung acid vao dich trich dé dat
pH 3, trong 90 phut, & nhiét d6 35 °C. Trong khi do, qué trinh két tia protein bang con
(90%) s& dat hiéu qua cao nhét véi ty 18 dich chiét:con, thoi gian va nhiét d6 lan luot 1a 1:4,
50 phut va 5 °C. Lic nay, ché pham protein dwoc thu nhan bang phuong phéap két tia bang
acid cho do tinh sach thap hon 1,33 lan so véi phuong phap két tiia bang con. Tuy nhién,
hiéu suét két tia bang acid cho gi tri cao hon 1,24 1an so véi két tia bang con.
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ABSTRACT

INVESTIGATION OF PROTEIN PRECIPITATION
OF EXTRACT FROM Chaetomorpha sp. USING ACID AND ETHANOL

Nguyen Thi Bao Uyen, Tran Thi Thu Ha, Nguyen Thuy Huong,
Tran Thi Hong Chau, Le Thi Hong Anh, Tran Chi Hai*

Ho Chi Minh University of Food Industry

*Email: haitc@cntp.edu.vn

Currently, the research and development of processes for obtaining protein from
different materials are increasingly focused on, and bring about many benefits.
Chaetomorpha sp. is one of the potential ingredients with a high protein content, but it is
removed as waste. In this study, the factors affecting the efficiency of protein precipitation
and the protein purity after precipitation with acid and ethanol such as extract-to-solvent
ratio, solvent content, pH, temperature and duration of protein precipitation were
investigated in order to improve the efficiency of protein production from Chaetomorpha sp.
The method of protein precipitation with acid gave the highest efficiency of protein recovery
of 73.48% and the protein purity of 41.30% under the optimal conditions (pH 3, temperature
of 35 °C and treatment time of 90 minutes); while for the protein precipitation with ethanol,
the protein recovery of 59.24% and the protein purity of 55.08% were achieved under
conditions including the extract-to-solvent ratio of 1:4, ethanol 90%, treatment time of 50
minutes at 5 °C.

Keywords: Acid, Chaetomorpha sp., ethanol, protein precipitation, protein concentrate/isolate.
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