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Tém tit:

Trong nghién ciru nay, nuée dira thu tir trai dira gia 11-12 thang tudi dwgc chira trong thung chira bao quén & nhiét
d9 5°C, cac hop chat khong mong mudn anh hwéng dén chi tiéu chat lwgng ciia nwéc dira gia da dwoce xac dinh: ham
lwong chit béo 1,9%, ham lugng protein tong 0,20%, ham hrong tap chit khong tan 0,48%, ham lwong axit béo ty
do 0,1 g/ml. Cac thong so ky thuat dwoc thwe hién trén thiét bily tAm 3 pha dé tach cac hop chat khong mong mudn
trong nwéc dira gia gdbm: nhiét 9, toc d ly tim. Két qua nghién ctru thi nghiém trén thiét bi ly tim 3 pha GF-75
dang 6ng quy md 30 I/mé cho thay, nhiét d9 thich hop 70 dén 80°C, toc dd ly tAm 21.000 v/ph, cho cac chi tiéu cia
nwée dira gia: ham lugng chit béo 0,035%, ham hrgng protein tong 0,14%, ham lugng tap chit khong tan 0%, ham
lwong axit béo tw do khong phat hién (KPH). Két qua thir nghiém trén thiét bi ly tim 3 pha dang dia, thong sb ky
thuat: nhiét d9 70 dén 80°C, tbc dd ly tam 6.800 v/ph, ning suit 4.000 I/h, cho cac chi tiéu ciia nwéc dira gia: ham
lwong chit béo 0,036%, ham hrgng protein tong 0,16%, ham hrong tap chit khong tan 0,05%, ham hrgng axit béo
tw do KPH. Cac thong s ky thuit thir nghiém phit hop véi quy mé san xuét cong nghiép va dap ving yéu ciu chi tiéu
chit lwong ciia nwéc dira.

Tir khéa: axit béo tu do, chit béo, ly tim 3 pha dang dia, nwéc dira, protein, tap chit khong tan.

Chi s6 phén logi: 2.10

Dat van de nhiéu vitamin va khoang chat nhu: vitamin A, vitamin E, Ca,
K, Na, Mg... Ngoai ra, nudc dira con c6 tac dung giam huyét
ap, giam luong dudng huyét, giup co thé ting cuong hé mién
dich, chéng lai cac vi khuén gy bénh, khang khuan, virus,
nam...[1, 2]. Khoa hoc hién dai di chimg minh nuéc dura la
thyc phidm “hoan hao” thuc day qua trinh giam cin hiéu qua.
Cac chit chng oxy hoa duoc tim thy trong nudc dira c6 thé
gitip ngin chin cac bénh nhu: ung thu, 130 hoa da, nép nhin,
thi luc kém va cac van dé vé xuong khép [3-6].

Vén d hién nay dang dugc quan tim & cac nha may ché
bién dura tai tinh Bén Tre néi chung va Cong ty TNHH ché
bién dira Luong Qudi ndi riéng 1a luong nude dira thai bo
tir trai dira gia sau khi ldy hét phan com dira 1a rat 16n (riéng
& Cong ty TNHH ché bién dira Luong Qudi tir 90.000 dén
100.000 lit mdi ngay). Nudc dira gia chi duoc sir dung mot
lwong nho cho san xudt thach dira, con da phan phai thai bo,
gdy 0 nhiém méi truong va ling phi ngudn dinh dudng quy
gi4 tir tyr nhién. Viée tan dung nudc dira gia dé san xuat nude Nuéc dira gia duge Iy tir tréi dira trén 10 thang tudi
ubng s& gbp phan quan trong giai quyét vin dé 6 nhidm moéi  khong dung ubng truc tiép do chira mot s6 chat gay mui,
truong va tao thém gia tri gia ting cho doanh nghiép. Pay  vi kho chiu. Trong thanh phan cua nudc dira gia ¢6 0,20%
1a yéu cu cAp thiét dé giai quyét van d& méi truong cho cac  protein va 1,90% chat béo, mic du véi ham lugng khong
nha may ché bién dira, ddng thoi da dang hoa cac san phdm,  cao nhung thanh phin nay thudng gy nén cac hién tugng
ning cao gid tri gia ting cho chudi san phim tir trai dira, g6p  nhu vén duc, két tiia, mui 6i chua do cac chat béo bi bién doi
phan tang truong kinh té - xa hoi. ngay trong nudc dua gia cling nhu trong qua trinh luu git,

T ‘A A 12 lam giam chat luong san pham vé chi tiéu cam quan...[3, 5].
Nudc dua la nude udng ty nhién cung cap va bd sung & ong san p d [3.3]

chat dién giai rat ¢ lgi cho co thé, boi trong nudc dira chira O quy md cong nghiép, dé sir dung nudc dira gia lam
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Abstract:

In this study, coconut water from 11 - to - 12 - month
mature coconut fruits was preserved in a storage tank
at 5°C, and unwanted compounds affecting the sensory
criteria of mature coconut water were determined:
fat content of 1.9%, total protein content of 0.20%,
insoluble impurity content of 0.48%, and free fatty acid
content of 0.1 g/ml. Technical specifications performed
on 3-phase centrifugal equipment to separate these
unwanted compounds in mature coconut water,
including: temperature, and centrifugal speed, were
considered. Results of experimental studies on GF-75
tubular 3-phase centrifugal equipment at the scale of
30 liters/batch, exhibited the appropriate specifications
as follows: temperature of 70 to 80°C, and contrifugal
speed of 21,000 rpm; and the following indicators of
mature coconut water: fat content of 0.035%, total
protein content of 0.14%, insoluble impurity content
of 0%, and no detection of free fatty acid content. Test
results on a 3-phase disc centrifugal device with the
following, specifications: temperature of 70 to 80°C,
centrifugal speed of 6,800 rpm, and yield 4,000 I/h
exhibited the targeted indicators of mature coconut
water: fat content of 0.036%, total protein content of
0.16%, insoluble impurity content of 0.05%, and no free
fatty acid. The tested specifications were suitable for
industrial production and met the required indicator for
coconut water quality.

Keywords: coconut water, fat, free fatty acids, insoluble
impurities, protein, 3-phase discs-centrifugal equipment.

Classification number: 2.10
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Khoa hoc Ky thuat va Céng nghé

nude udng can thiét phai c6 giai phap ky thuat loai bo
protein khong tan, tap chét va dic biét 1a chat béo co trong
nude dira gia trude khi ché bién nhim dam bao chit luong
san pham trong qua trinh bao quan va luu thong trén thi
truong.

Nguyén liéu va phuong phap nghién ciiu
Nguyén li¢u

Nudc dua st dung cho nghién cuu dugc thu tu trai
dua gia (11-12 thang tudi), chtra trong thung chua the tich
10.000 1, bao quan lanh 5°C.

Phuwong phap nghién ciru
Phwong phap phdn tich hoa ly:

- Xac dinh ham lugng chat béo trong nuéc dira theo
TCVN 6508:2007.

- Xac dinh ham lugng protein trong nudc dira theo
TCVN 10791:2015.

- Xac dinh ham luong tap chat khong tan trong nudc dira
theo TCVN 6324:2010.

- Xac dinh ham lugng (chi s0) axit béo tu do (FFA - Free
Fatty Acids) trong nu¢c dira theo TCVN 6127:1996.

Phuong phap cong nghé:

Xéac dinh nhiét d6 ctia nudc dura gia thich hop cho ly tam
(thi nghiém): thuc hién trén thiét bi ly tam siéu téc (GF-75)
dang 6ng. Mdi lan ly tam 30 1, téc d6 21.000 v/ph, nhiét do
ctia nude dira gia & cac mirc: 29°C (nhiét do thuong), ké tiép
la tir 65, 70, 75 va 80°C. Panh gia anh huong cua nhiét do ly
tam dén ty 1¢ thu hoi pha dau Y, (%), ty 1¢ thu hoi pha nuée
R, (%) va ham luong dau trong pha nude O (%), tir d6 lua
chon nhiét do ly tam thich hop.

Xéc dinh toc do ly tam thich hop (thi nhi€m): thuc hién
trén thiét b ly tam siéu toc (GF-75) dang ong. Mdi lan ly
tam 30 1, nhiét do nudc dira gia 75°C, toc do ly tam diéu
chinh & cac mirc: 9.000, 12.000, 15.000, 18.000 va 21.000
v/ph. Panh gia anh hudong cia toc do ly tim dén ty 1é thu
hoi pha ‘de‘iu Y, (%), ty 1& thu hoi pha nuée R (%) va ham
luong déu trong pha nuéc O (%), tir 6 lya chon toc do ly
tam thich hop.

Xéc dinh ty 1¢ thu hoi pha dau: ty 1& thu hdi pha dau (Y,)
dugc tinh bang % luong pha long nhe (pha dau) thu dugc
sau khi tich pha so v&i khdi lugng nguyén liéu dua vao tach,
thé hién bang cong thirc:

Y,=M/M_x100%

Trong d6: M, la khéi luong pha dau (kg) thu duoc; M
la khoi luwong nude dira nguyén licu (kg).
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Xac dinh ty 18 thu hoi pha nude: ty 1¢ thu hdi pha nudce
(R,) dugc tinh bang % lugng pha nudc (nudc dira va cac
chat hoa tan) thu dugc sau khi tach pha so voi khoi lugng
nguyén li¢u dua vao tach, thé hién b'ﬁmg cong thuc:

R,=M/M_x 100%

Trong do: M, 1a khdi lwong pha nuée (kg) thu dugc; M
1a khéi luong nude dira nguyén liéu (kg).

Xéc dinh ty 1¢ thu hdi pha ran: ty 1& thu hoi pha ran S,
duoc tinh bang % luong pha ran (cac chat khong hoa tan)
thu duoc sau khi tach pha so voi khdi luong nguyén liéu dua
vao tach, thé hién bang cong thirc:

S,=M/M_ x 100%

Trong do: M_ la khéi luong pha ran (kg) thu duoc; M 1la
khdi lwong nudce dira nguyén lidu (kg).

Danh gi4 hiu qua tich dau trén thiét bj ly tim 3 pha
dang dia quy mo cong nghiép (thuc nghi¢m): thuc nghiém
trén thiét bi ly tim dang dia, tbc d6 ly tim 6.800 v/ph, ning
suét thiét bi 4.000 I/h, nhiét d6 nudc dira gia: 75+5°C. Panh
gia hiéu qua tach dau thong qua cac chi tiéu: ty 1& thu hoi
pha d:?lu Y, (%), ty 1& thu hoi pha nuéc R (%), ty 1¢ thu hoi
pharan S (%) va ham luong dau trong pha nudc O (%).

So sanh, danh gi4 hiéu qua ly tim thong qua mot s6 chi
tiéu hoa, ly ctia nude dura: phan tich, danh gia cac chi tiéu:
ham lugng chit béo, ham luong protein, ham luong tap chat
khong tan va ham lugng axit béo ty do ctia nudce dira gia ban
dau so voi nudc dira gia sau ly tim st dung thiét bi ly tam
dang 6ng, quy mo thi nghi¢m 30 I/mé (thi nghiém), toc do
21.000 v/p, nhiét do 75+5°C va thiét bi ly tim dang dia, quy
mo cong nghiép 4.000 I/h (thuc nghiém), tdc d6 6.800 v/ph,
nhiét d§ 75+5°C.

Keét qua va ban luan

Xdc dinh ham lwong: chit béo, protein, tap chit khong
tan va axit béo tw do trong nuwdc dira gia

Két qua xac dinh ham lugng: chét béo, protein, tap chét
khong tan va axit béo tu do (FFA - Free Fatty Acids) trong
nudc dua gia duge the hién ¢ bang 1.

Bang 1. Ham Iwong chat béo, protein, tap chéat khéng tan va axit
béo tw do trong nwéc dira gia.

TT Tén chi tiéu Pon vi Nuéc dira gia
1 Ham lugng chit béo % 1,90
2 Ham lugng protein tdng % 0,20
3 Ham luong tap chét khong tan % 0,48
4 Ham lugng axit béo tu do (FFA) g/ml 0,1
TP CHi
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Trong thanh phan cua nude dira gia, chat béo chi chiém
1,90%, do dic tinh chat béo (dau dira) dong ¢ nhiét d6 <23°C
nén khi bao quan lanh s€ lam nudc dura tao vang, ngoai ra
protein va cac hop chat khong tan thuong gay duc, ling cin
cho nudc dura. Ham lugng axit béo ty do trong nudc dura gia
khong cao (chi 0,1 g/ml) nhung 13 san pham ctia qua trinh
oxy hoa va thuy phan chit béo, 1a nguyén nhan chinh gay
nén mui, vi chua kho chiu cho nudc dura gia. Cac chét khong
mong mudn nay anh huong dén chi tiéu cam quan ctia nude
dura. Mat khéc, trong mdi truong nude, chit béo rat dé bi
thuy phan, gdy mui 6i cho san phdm. Thuc té nudc dira gia
khong dugc st dung lam d6 udng, do vay mudn sir dung
nude dira gia lam d6 udng giai khat can thiét phai c6 giai
phéap k¥ thuat dé loai bo cac chéat anh hudng t6i chét luong
cua nude dua.

Nghién ctvu anh hwéng cia nhiét dg doi voi higu qud
tach dau bang ly tdm

Hiéu qua tach dau bang phuong phap ly tim dong nghia
v6i ty 18 thu hdi pha dau 16n nhit va ham lugng dau con lai
trong pha nuéc nhé nhat. Anh huéng cia nhiét do dbi voi
hiéu qua tach diu bang ly tim dugc thé hién & bang 2.
Bang 2. Anh hwéng cuia nhigt d6 ly tam ti ty 1§ thu héi pha dau,
ty lé thu hoi pha nwéc va ham lwong dau trong pha nwéc.

Nhiét d nudrc dira gia luc ly tim ("C)

Chi tiéu

29 65 70 75 80
Ty 18 thu hdi
sl Y, (%) 3,98 5,53 8,34 8,73 8,94
Ty 18 thu hdi
pha nuée R, (%) 95,02 93,47 90,66 90,27 90,06
Ham luong diu
trong phanuéc O~ 0,22 0,059 0,036 0,035 0,034

(%)

Tir két qua bang 2 cho thdy mdi quan hé giita nhiét do
va hiéu qua tach ly:

- Ty 18 thu hdi pha dau ting khi nhiét do ly tim tang,
tang dén 70°C ty 1& thu hdi pha dau ting manh (tir 3,98 dén
8,34%), nhung khi tang nhiét do trén 70°C thi ty 1é thu hoi
pha dau ting khong dang ké (tir 8,34 dén 8,94%). Nhiét do
tang lam d nhot cua nude dira giam di, hiéu qua tach cling
tang 1én. Ngoai ra, do ham luong dau trong pha nudc giam
nhanh, kéo theo sy giam thé tich cua ca pha ham lugng dau
trong pha nudc O ciling giam theo. Diéu nay thé hién 16 ¢
ham hrong dau trong nude (O,) giam di rd rét tr 0,22%
(29°C) xudng 0,036% (70°C) va 0,034% (80°C).

- Khi ham lugng dau trong pha nudc giam xuong muc
0,036 dén 0 ,034%, ham luong dau trong nudc khong con
anh huong dén khdi lugng ciia pha, ty 18 thu hoi ctia pha dau
tré thanh hi¢u suét tach dau cua thiét bi (Y).

- Nhiét d6 thich hop cho ly tdm nudc dira 1la 75°C, qua
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80°C mot sd hoat chat cua san phém cO nguy co bi bién tinh,
anh hudng dén gia tri cua nudc dura.

Tir két qua thi nghiém, ching t6i lya chon khoang nhiét
do thich hop cho ly tim la 70- 80°C dé d& dang ap dung vao
thyc té san xuét.

Nghién ciru Gnh huwdng cia toc dj ly tim dén hiéu qud
tach dau

Anh huéong cua tde d6 ly tim dén hidu qua tach dau duoc
thé hién ¢ bang 3.

Bang 3. Anh hwéng cua téc do ly tam t&i hiéu qua tach dau.

Téc do quay ly tim (v/ph)

Chi tiéu

9.000 12.000 15.000 18.000 21.000°

Ty 18 thu hdi
pha déu Y,
(%)

6,49 7,32 7,73 8,48 8,73

Ty 18 thu hdi
phanuéc R,
(%)

92,51 91,68 91,27 90,52 90,27

Ham lugng
dau trong
pha nu6e O
(%)

0,087 0,069 0,055 0,036 0,035

*Téc dd cao nhat cla thiét bi & mirc an toan.

Két qua & bang 3 cho thay:

- Ty 1é thu hoi pha dau ty 1¢ thuan véi toc do ly tam. Tdc
d6 ly tdm cang cao thi hiéu sut tach dau cang 16n, nguyén
nhan do tdc d6 cao thi sy tach pha triét dé hon, dan t6i kha
nang tach dau trong nude dira tot hon. O tée d6 9.000 v/ph,
ty 18 thu hdi pha dau 1a 6,49%, tang 1én 8,73% khi toc d¢ ly
tam dat 21.000 v/ph.

- Ty 18 thu hdi pha nudc ty 1& nghich véi toc do ly tam,
tbc do cang cao thi ty 16 thu hdi pha nude cang giam. Toc do
ly tAm ting tir 9.000 dén 18.000 v/ph, ty 1¢ thu hdi pha nude
giam tir 92,51 xudng 90,52% (giam 1,99%), nhung khi ting
toc do ly tam 1én 21.000 v/ph thi ty 1& nay chi giam xudng
90,27% (gidm 0,25%). Nguyén nhan 1a do khi ham lugng
dau trong nuéc thap ¢ mirc 0,035-0,036% thi cac pha trong
thiét bi can bang, din dén it anh huong t6i ty 18 thu hdi pha
nude mic du ting toc do ly tim.

- Ham luong diu trong pha nudc giam di theo chiéu ting
ctia toc d6 ly tam, nhung khi toc d6 ly tim ting dén mot mire
nao do6 thi ham luong dau trong pha nudc giam khong dang
ké, tir 0,036% (18.000 v/ph) xudng 0,035% (21.000 v/ph).
O tbc d6 cao g?m nhu toan bo dau trong nudc dua da dugc
tach khoi pha nude.

Tir két qua thi nghiém Iya chon toc do ly tam 1a 21.000
v/ph.
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Ddnh gid higu qud tich dau trén thiét bi ly tim 3 pha
dang dia quy mé cong nghiép

Két qua thuc nghiém hiéu qua ly tdm tach dau trén thiét
bi 3 pha dang dia quy md cong nghiép duoc trinh bay &
bang 4.

Bang 4. Hiéu qua tach dau trén thiét bj ly tam 3 pha dang dia quy
mo cong nghiép.

TT Chi tiéu Két qua
1 Ty 1¢ thu hdi pha dau Y, (%) 9,2

2 Ty 1¢ thu hdi pha nuée R (%) 90

3 Ty 1¢ thu hdi pha ran S, (%) 0,8

4 Ham luong diu trong pha nuéc O, (%) 0,036

Két qua thuc nghiém & bang 4 cho théy:

- Ty 18 thu hdi pha dau trén thiét bi ly tim thuc nghiém 1a
9,2%, cao hon so v&i thi nghiém 8,73% (bang 2), diéu nay
cho thay & thiét bi ly tim dang dia do toc d6 6.800 v/ph anh
huéng dén kha ning tach pha van con mét luong nude 1an
vao pha nhe, 1am ting ty 1& thu hdi pha dau.

- Ty 1& thu hdi pha nudc trén thiét bi ly tam dia 1a 90%,
thap hon so véi thi nghiém trén thict bi ly tam ong 90,27%
(bang 3), tuy nhién la khong 16n (0,27%).

- Ham luong dau trong pha nudc trén thiét bi ly tim dia
13 0,036%, tuy c6 cao hon so v6i thi nghiém trén thiét bi
ly tam dng (0,035% - bang 3) nhung khong dang ké (chi
0,001%).

- Ty 1¢ thu hoi _pha ran 1a 0,8%, ty 1¢ nay phu thudc vao
toc do ly tim va tong cac chit khong tan ban dau, tuy nhién
ty 1& nay thip, khong 1am anh hudng dén hiéu suit thu hdi
nudce dua.

So sanh, danh gida hiéu qud cua ly tam thong qua mt
80 chi tiéu hoa, ly ciia nwoc dira

Két qua dénh gié cac chi tiéu: ham lugng chét béo, ham
luong protein, ham luong tap chit khong tan va ham luong
axit béo tu do ciia nude dira gia ban dau so sanh voi nudc
dira gia sau ly tdm thi nghiém va nudc dura gia sau ly tdm
thuc nghiém dugc trinh bay ¢ bang 5.

Bang 5. Ham lwong chét béo, protein, tap chét khong tan va axit
béo tw do trong nwéc dira gia treéc va sau ly tam.

. Nuéediragia  Nuwde dira gia
. . Nudcdira ., R
TT  Ham lwgng DPon vi . »  saulytimthi  sauly tim
gia ban dau N N
nghiém thue nghiém

1 Chét béo % 1,90 0,035 0,036
2 Protein tong % 0,20 0,14 0,16
3 Tap chét khong tan % 0,48 0 0,05

Axit béo ty do
4 g/ml 0,1 KPH KPH

(FFA)

*KPH: khong phat hién.
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Két qua bang 5 cho thiy:

- Céc chi tiéu: chat béo, protein, tap chat khong tan va
axit béo tu do trong nudc dura gia déu giam dang ké sau ly
tam thi nghiém va thuc nghiém.

- Ham luong dau trong nude dira gia giam tir 1,90 xudng
con 0,035% dbi véi ly tam thi nghiém va 0,036% ddi véi ly
tam thuc nghiém.

- Protein trong nudc dira gia giam tir 0,20 xudng con
0,14% ddi véi ly tam thi nghiém va 0,16% d6i voi ly tam
thuc nghiém. Protein trong nudc dira sau ly tim chiém ty 1&
thap, chil yéu dang hoa tan nén khong anh huong dén trang
thai va mui vi cua nudc dira.

- Céc tap chit khong tan dd duoc loai bé gan nhu hoan
toan ra khoi nude dira gia (0% ddi véi ly tam thi nghiém va
0,05% dbi véi ly tam thuc nghiém).

- Ham lugng axit béo tu do (chi sé 61 hoa cuia chit béo) 1a
nguyén nhan gay mui vi kho chiu cho nudce dura gia da dugc
loai bo hoan toan sau ly tam.

Keét luan

Tur két qua nghién ctru, ching t6i riat ra mdt s6 ket luan
sau:

- Sir dung thiét b ly tim 3 pha dang dia dé tach cac hop
chat gay mu1 vi khong mong mudn trong nudc dira gia véi
céc thong sd: téc do ly tim 6.800 v/ph, niang suat 4.000 I/h,
nhiét d6 nudc dua gia khi ly tam75+5°C, cho cac chi tiéu
hoa 1y ctia nudc dira gia dam bao chét lwong: ham lugng
chét béo 0,036%, ham lugng protein 0,16%, ham lugng tap
chat khong tan 0,05%, ham luong axit béo tw do 0% (KPH).

- Céc chi tiéu hoé 1}'/ cua nudc dura gia sau ly tdm nhu
trén dap ung yeu cau vé cac thanh phan chinh twong tmg dé
san xudt nudc ubng tir nude dira gia & quy mo cong nghiép.
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LGOI CAM ON

Nghién curu dugce thuc hién tr nguén kinh phi cua du an
“Hoan thién cong nghé ché bién va déng géi Tetra-Pak cho
san phdm nudc dira tai ving Ddng bang song Ciru Long”,
mi s6: NATIF.TT.09.DAPT.2017, thujc Quy Ddi mai cong
nghé quéc gia va su hd tro tir Cong ty TNHH ché bién dira
Lwong Quéi, tinh Bén Tre. Cac tac gia xin chan thanh cam
on.
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