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NGHIEN CUU PAC TiNH PQ NHOT CUA DICH NHAY
CHIET XUAT TU QUA DAU BAP

Nguyén Ngoc Minh'

Tém tit: Ddu bdp (Okra) la mét logi rau phd bién va cé gid tri dinh dudng cao. Ching téi di chiét

xudt dich nhay tir qua ddu bdp véi cdc nong dd 10%, 15% va 20% tir qua ddu bdp mua tai cho dan sinh.

Véi dich nhay thu dwoc tir qud ddu bdp chiing téi da tién hanh nghién ciru ddc tinh dg nhét ciia né. Két

qud cho thdy rang, dich nhdy tir qua ddu bdp c6 dd nhét cao. PY nhot truot ciia né giam khi toc do

truot tang. Khong nhitng co doé nhot truot cao dich nhdy tie qua dau bcfp con ¢é tinh din va thé hién dé

nhét dén ciing rdt cao, gdp hang tram lan so véi do nhot trieot. Ngodi ra dwong cong tong thé do nhét

trieot cho thdy khi nong dg tang thi tinh gia déo ciia dung dich chiét xudt tir qud ddu bdp ciing tang lén.
Tir khéa: Dich nhiy chiét xuét tir qua dau bép, do nhot truot, d6 nhét dan.

1. GIOI THIEU CHUNG

bau bép (Okra) la mot loai rau duogc tré)ng rong
rai trén khép thé gioi. N6 1a loai cay tré)ng quan
trong clia cac nudc vung nhiét doi va can nhiét doi
& chau Phi va chau A véi san luong hang nam udc
tinh trén 10 triéu tan. Dau bép c6 nhiéu tén goi
khac nhu mudp tay, bip coi hay gom. Pay 1a mot
loai rau quen thudc trong bira an hang ngay. Trong
dau bap c6 chira nhiéu loai vitamin va cdc nguyén
t6 khoang vi lugng. Khong nhitng vdy n6 con 1a
mot ngudn cung cap chit xo doi dao va co tiém
nang trong cong ngh¢ dugc phém. Hoat tinh sinh
hoc cua chét nhay tir qua déu bap va cac dic diém
lvu bién cia no6 di duoc mot sd tac gia nghién
ctru. Cac nghién ctu chi ra réng do nhot cua dich
nhay tir qua déu bap giam khi toc do truot ting
(Kontogiorgos et al., 2012; Zaharuddin, Noordin
and Kadivar, 2014; Yuan, Ritzoulis and Chen,
2018). Dich nhay chiét xuit tir qua dau bap 1a mot
loai polyme thién nhién. N6 da duogc sir dung lam
chit phu gia giam lyc can trong cac hé thong van
chuyén nuéc gitp ting luu lwong (Ahmad, Bari
and Yunus, 2009; Coelho et al., 2016). Do d6, loai
polyme nay c6 thé sir dung trong cac hé thong tudi
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trong nong nghi¢p khong nhitng gitp ting luu
lwong, giam chi phi ddu tu ban dau ma con vo hai
voi dat va cdy trong. Tuy nhién, cic nghién ctu
truoc ddy moi chi nghién ciu d6 nhét ciia dung
dich nay dudi anh huéng cia Ung suat trugt ma
chwa tinh dén d6 nhét dan khi dich nhiy cua qua
dau bap c6 kha nang dan do tinh chat dan hoi nhot
cua no.

Muc dich ciia nghién ctru ndy nham lam rd cac
dic tinh d6 nhét cua dich nhiy chiét xuét tir qua
dau bap trong diéu kién chiu luc trugt 6n dinh va
truong hop d6 nhot dan. Két qua cia bai bao 1a co
so cho nhitng nghién ctru tiép theo dé ung dung
loai polyme thién nhién nay trong cong nghiép
thue pham, céc ing dung y sinh ciing nhu sir dung
lam phu gia sinh hoc gidm luc can cho cac hé
théng bom tudi trong nong nghiép.

2. CAC VAT LIEU VA PHUONG PHAP

2.1. Vit li¢u

Dich nhiy chiét xuit tir qua dau bip thé hién
d6 nhot va kha ning din cao. Qua dau bip duoc
mua tai cho dan sinh sau d6 tién hanh rua sach, dé
rdo nude. VO cua qua ddu bap duoc cét 1at 5 mm
rdi ngam trong nudc 6°C trong 12 gid. Ty 18 khoi
lwong cua ddu bap véi nude 1a 10:90; 15:85 va
20:80. Sau d6, sir dung mot sang rdy c6 mit sang
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100 um & loc loai bé phan vo va giit lai phan
nuée dich nhay.

2.2. Po d) nhét trwgt cia dung dich chit
nhay chiét xuit tir qua dau bap

Chung t6i st dung may do lwu bién kiéu quay
voi cam bién kiéu nén — tdm phing (HAAKE
RS600, Thermo Fisher Scientific) && do d¢ nhét
truot. Cam bién hinh nén c¢6 dudng kinh 60 mm
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Tam phang
Dich nhiy
chiét xuit
tir qua
dau bip

va gbc non 1a 1°. Tét ca cac phép do duge thuc
hién ba lan ¢ ché do truot 6n dinh trong pham vi
0,01-1000 s—1 ¢ 20 £ 0,1° C. Ching tdi cling
tién hanh do d¢ nhét truot clia nude khir ion dé
hiéu chudn mdy do luu bién truéc khi do do
nhét cia dung dich chat nhay chiét xut tir qua
dau bap. Khe ho giita nén va mit phang duoc
thiét 1ap & 52 um .

May do lwu bién
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Hinh 1. Cdc thong so co ban cua cam bién do do nhot kiéu non - tam phang

2.3. Do d) nhét din ciia dich nhy chiét xuét tir qua dau bap
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Hinh 2. Phuwong phap xac dinh dé nhot mo rong

D6 nhét din duoc do bang thiét bi do d6 dan
ctia chat 1ong duoc thiét ké theo thiét bi sir dung
boi Zhu (Zhu and Mizunuma, 2017). Thiét bi nay
hoat d6ng dya trén nguyén tic do d6 moéng cia soi
chit 16ng bi kéo din bang cach sir dung mot may
trac vi k& quang hoc (LS-7010, Hang Keyence,
pham vi do 0,04-6 mm). Mau thi nghiém ban dau

duoc dat gitra hai bé mat tru kim loai c6 duong
kinh 2 mm, sau d6 chiing nhanh chong (véi tbe do
khoang 0,2 mm/s) dich chuyén ra xa nhau mot
khoang xéc dinh (6,5 mm) rdi dimng lai (thoi diém
d6 duoc coi 1a thoi diém bat dau cua thir nghiém).
Puong kinh diém giira cia cau chét 1ong hinh
thanh giita hai tru dwoc ghi lai theo thoi gian bang
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trac vi ké quang hoc. Tat ca cic thi nghiém do
duong kinh cia cau chét long déu dwoc do 5 lan
dé dam bao do on dinh ctia s6 lidu.

Su thay ddi theo thoi gian cua kich thudc cau
chat 1ong hinh thanh giira hai mat tru duogc thiic
day boi ap sudt mao quan va duoc chdng lai boi
g suat dan trong chat 1ong. P nhét din n, co
thé duogc tinh toan cho mdi gia s thay d6i kich
thudc theo cong thic:

_—(2x-1) )
T = a(D,. (1) °
dt

Trong d6 X la mot hé s tinh dén do léch
trong hinh dang cuia cau chat 1ong (Torres ef al.,
2014), ¢ day gia tri cuaX =0,7127, D, ,(¢) la
duong kinh mit cit gitra cia cau chat 1ong hinh
thanh gitra try trén va tru dudi tai thoi diém ¢ va
o 1a stc cing mat ngoai cuia chét 1ong.

Su phét trién ciia cau chat 1ong hinh thanh giita hai
tru trén va dudi dugc ghi lai boi may anh toc do cao
Redlake MotionPro X3 Plus (c6 do phéan giai day du la
1,3 Mpixels) vdi d0 phan gidi hinh anh 1200 x 1420 &
tdc d6 1000 khung hinh/gidy (Hinh 3). Cac phép do
dugc thuc hién ¢ nhiét do phong 25+ 1 ° C).
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Hinh 4. Do nhot trueot cua dung dich chat nhdy
chiét xudt tir qua ddu bdp (Okral0, Okral5 va
Okra20 lan lwot la dung dich chiét xudt tir ddu
bdp nong dg 10%, 15% va 20%)

Méi quan hé giita d6 nhdt truot va tée do truot
duogc thé hién nhu trong Hinh 4. O day, khi téc do
trugt tang do nhdt cua dich nhﬁy chiét xuét tur qua
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Hinh 3. Quan sdt si phdt trién ciia cau chat long

2.4. Do strc cang mat ngoai

Strc cdng mat ngoai cua dung dich thi nghi¢m
dugc do bang may do stc cing mat ngoai (Model
CBVP-Z, Kyowa Interface Science) véi d§ chinh
xac 0,01 mN/m. Ching t61 st dung phuong phap
Wilhelmy dé do suc cang mat ngoai tai nhiét do
25 + 0.1°C. Tam Wilhelmy duoc lam sach bang
nude cat va nung bang dén con trude mdi lan do.
Strc cang mat ngoai cia cac dung dich véi cac
ndng d6 khéi lwong 10, 15 va 20% lan luot 1a 53,
48,5 va 44 mN/m.

3. KET QUA VA THAO LUAN

3.1. P) nhot truot cia dung dich chat nhay
chiét xuit tir qua ddu bip
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Hinh 5. Puong cong do nhot tong thé cia cdc
dung dich véi nong dé khdc nhau

dau bap giam dan (shear thining behavior). Khi
téc do trugt 1on hon 100s™" thi d6 nhdt gan nhu
khong thay déi (plateau viscosity), ddy 1a mot dic
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tinh mong doi ciia cac chat lam dic dung trong
cong nghiép thuc pham khi hoa trong nudc
(Meister, Anderle and Merriman, 1983). So véi
cac chit lam dic khac, nhu carboxymethyl
cellulose (CMC), dung dich nhya qua ddu bap
20% duoc nghién ctru cho thiy do nhdt truot thip
(khoang 0,6 Pa.s), d6 nhdt nay thap hon khoang
10 14n d6i v6i dung dich CMC ndng d6 2% & cung
tbc do truot (Benchabane and Bekkour, 2008).
Nguyén nhan cia sy khac biét nay 1a do cc ciu
trac ty 1ap rap khac nhau phét sinh tir trinh ty chiét
xuét (Ritzoulis, 2017).

Tinh chit luu bién cta vat liéu nhét dan hoi
thay ddi theo ca dung méi va tde do truot. Do vay
dé loai bo anh huong cta hai yéu té nay dit lidu do
nhét da thu thap c6 thé dugc biéu dién trong cac
duong cong téng thé cua d6 nhét truot twong ddi
theo toc do trugt khoéng th nguyén (Yuan,
Ritzoulis and Chen, 2018).

(77 77s) =f[ .7 J 2)

Mo —1s Y12
Trong d6 n la do nhoét trugt, n,1a do nhot tbi

da & ché do bién dang thap va n,1a d6 nhét cla
dung médi (& diy 1a nudc). Xem xét rang cac
polyme c6 cung dic diém cau trac (nghia 1a chung
c6 kich thudc, cau tao va do cing twong ty nhau)
va chiing tuong tac theo cach tuong tu, cdc duong
cong ri€éng 1¢ s€ phu 1én nhau, vi cac dic tinh phu
thudc vao ndng do cua ching va tuwong tic véi
nude da duge loai bo. Piéu nay da dugc bao cao
trong cac nghién ctiru vé dic tinh nhét dan hoi
dung dich nhya qua dau bép co néng do 16n hon
2% cua Ndjuouenkeu (Ndjouenkeu et al., 1996)
va Kontogiorgos (Kontogiorgos et al., 2012) va tat
ca déu nam 1an cdn mot dudng cong tong thé.

Coi rang cac dudng cong do nhét dbi voi cac
dung dich polyme mAt trat tu co cung hinh dang,
khong phédn biét cac chi tiét cau tric va diéu kién
do ludng, ching han nhu ndng d6 polyme hoic
nhi¢t 40 (Morris and Cutler, 1981). Do do, cac dac
tinh phu thudc néng do cua chung va cac tuong
tic v6i nudc s& dwoc hién thi. Chuan héa cic

dudng cong bang d6 nhdt cua dung mdi & mot tde
d6 cét thuc nghiém tuy ¥ dé loai bé anh hudng cua
hai bién (téc @6 truot va d6 nhdt dung moi) trén
dir litu (Kontogiorgos et al, 2012; Yuan,
Ritzoulis and Chen, 2018). Viéc nay cho phép
nghién ctru anh huéng co ban cta ndng do dich
nhay d6i v6i @6 nhot. Vi vay, st dung dudng cong
tong thé co thé nghién ctru anh hudng ciia ndng do
dén cau trac té vi cua chat nhay chiét xuét tir qua
d4u bap.

Hinh 5 biéu dién mdi quan hé cia ndng do va
d6 nhot khong thir nguyén. Cac dung dich c6 ndng
d6 dich nhay dau bap 16n hon duong cong tong
thé s& thip hon. Nhin chung, cic dung dich chira
cac chudi polyme ciing cé tinh gia déo cao hon,
mirc d6 gia déo ting theo ndng do polyme va
trong lugng phan t&r (Cui, 2005). Noi cach khéc,
tang ndng d6 din dén viéc ting thém do dbc cua
dudng cong, polyme thay ddi cau truc ty 1ip rap
ctia chiing voi sy ting nong do do.

3.2. Do nhét din cia dung dich chit nhay
chiét xuit tir qua dau bip

Nhu chiing ta da biét dudi tac dung cua lyc kéo
(vi du khi nhai thyc phdm trong miéng) cac gel
phan tan trong dung dich bi bién dang kéo dai,
chéng han nhu sy hinh thanh céc soi to trong qua
trinh kéo. Cac hanh vi lwu bién rit dic biét nay
khong thé duoc mé ta mot cach dé dang bang dir
liéu d6 nhot truot ¢ trén. Vi vay, dé lam rd dic
diém nay chung ta cdn xem xét xac dinh do nhét
dan cua dich nhay chiét xuit tir qua dau bap.

t=0 t=1.1s t=23s t=4.6s

Hinh 6. Qud trinh giam kich thudc cia cau

chat long doi voi dung dich chat nhay qua
ddu bap nong do 20%

34 KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 78 (3/2022)



Hinh 6 thé hién qua trinh giam kich thudc cia
cau chét long d6i véi dung dich chat nhay chiét
xuat tir qua dau bap. Qua trinh giam kich thudc
duong kinh cua cau chét 1ong c6 thé dugce chia
thanh bdn giai doan. Giai doan dau tién 1a gia
doan chiu anh hudng cua trong luc nén chit long
nhu bi tut xudng, tiép theo 1a giai doan thir hai,
trong giai doan nay dat dwoc su can bang giira ap
sut mao quan va ung suat nhét. Trong giai doan
thir ba, cic mau van ¢ trang thai cn bang mao
quan - tng suat nhét va bit dau co su tach roi cao
hon cta cac chudi polyme. Cubi cing, giai doan
thir tu dugce dic trung boi sy cin bing dan hdi -
mao dan giita stc ciang bé mit va ung suat dan hoi
clia cac chudi polyme bi kéo cing. Trong Hinh 6,
dung dich chung xubng duéi tac dung cua trong
luc sau khi cac tru tach ra va dat dén mot khoang
cach nhét dinh. Khi d6, su can bang giita ap suat
mao din va (g suat nhot dat duoc, luc d6 dudng
kinh cta cau chét 16ng giam tir tir.

1.2

O Okra20
AOkral5
OOkral0

t,(s)

Hinh 7. Su thay c?cfi cua dwong kinh khong thir
nguyén cua cdu chat long theo thoi gian

D0 nhét dan dugce tinh toan tir cong thire (1) va
duoc v d6 thi trong Hinh 8 nhu la ham sb cua

bién dang Hencky:
g=2In [Lj 3)
Dm[d (t)

Hinh 8 cho thiy dich nhdy qua dau bip thé

Hinh 7 biéu dién sy thay ddi cua duong kinh
khong thir nguyén cua cau chat long theo thoi
gian. O ddy “dudng kinh khong thir nguyén” 1a ty
1¢ cua duong kinh cua soi chat 16ng tai thoi diém
¢ so voi dudng kinh ban dau cia né. D6 nhét din
16n hon dugc mong doi dé tao ra cac soi co thé
ton tai trong mot khoang thoi gian dai hon trudc
khi két ciu soi bi pha v&. Co6 thé thiy, & nong do
cao cau chét 16ng s& ton tai lau hon. Chiing t6i cho
rang diéu nay 1a do cdu triic vi soi clia chat nhay
trong dung dich chiét xuét tir qua déu bap. Cac vi
soi két hop thanh mét vi cdu trac lién phan tir dé
duy tri hoat dong dan hdi cuia dung dich (Ghori et
al., 2014, 2017). Hon nita, toc d6 giam duong
kinh cta ciu chét long ciing phu thudc vao sirc
cang mat ngoai cia dung dich. Hinh 7 cling cho
thdy v6i dung dich co sirc cing mit ngoai nho
(Okral0 va Okral5) thi do déc cua duong cong
16n hon hay tdc do giam dudng kinh nhanh hon va
thoi gian ton tai cling ngan hon.
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Hinh 8. D nhét dén cia dich nhay chiét xudt tir
qua ddu bap voi cac nong do khdac nhau

hién d6 nhét dén rat cao (16m hon 300 Pa.s), trong
khi d6 d6 16n truot 16n nhét chua dén 1 Pa.s (Hinh
4). Nguyén nhan cua hién tuong nay la do su ton
tai ciia cac lién két siéu vudng viu gitra cac phan
tir trong dich nhay (Bansil, Stanley and Lamont,
1995). Su khac biét gitra d§ nhdt trugt va d¢ nhot
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dan & toc do bién dang cao ting 1én khi ting nong
d6 cua dich nhay dau bap tic la ty 18 cac soi
polyme trong dung dich ting lam cho céc tiép xtic
giita cac soi polyme riéng 1¢ ting dan dén do nhét
dan cua dung dich tang (Morris and Cutler, 1981;
Bansil, Stanley and Lamont, 1995). Két qua thi
nghiém trén hinh 8 ciing cho thiy rang dung dich
¢6 néng do cao hon thi d6 nhét din ciing cao hon.
Do d6 nhét dan cia dich nhay chiét xuat tir qua
dau bap rat cao nén nd co tiém nang rat 1on dé
trong cong nghiép thuc pham, lam chat lam dic tu
nhién va cac thuc phém chirc nang chéng nghen
cho nguoi gia.

4. KET LUAN

Dich nhay chiét xuat tir qua dau bip c6 do nhot
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Abstract:
STUDY ON THE VISCOSITY PROPERTIES OF OKRA MUCILAGE

Ofkra is a popular vegetable with high nutritional value. We extracted the Okra mucilage with
concentrations of 10%, 15% and 20% from okra that we bought at the local market. We have studied
okra mucilage viscosity characteristics. The results showed that the okra mucilage had a high viscosity.
The Okra mucilage shows shear thinning behavior. Not only has a high shear viscosity, the Okra
mucilage shows stretching phenomenon and exhibits a very high extensional viscosity, hundreds of
times higher than that of the shear viscosity. In addition, the master curves for the shear viscosity, it was
shown that as the concentration increased, the pseudoplasticity of the okra mucilage also increased.
Keywords: Okra mucilage, shear viscosity, extensional viscosity.
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