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TAP CHi CONG THUONG

XAY DUNG QUY TRINH
XU LY VI SINH CHO NUGC HO BOI

® NGUYEN THI MY THAO - NGUYEN THI ANH THU - TRAN THE NAM
- HA THANH TUNG - LE THI NGOC TRINH

TOM TAT:

Bai viét xdc dinh cdc thong s6 héa 1y, cdc chi tiéu vé vi sinh vt trong nuéc hd boi, tir d6 khdo
sat hiéu qua xr 1y vi sinh vat trong nudc hd boi bing céc thi€t bi (den UV, Ozone va Ozone/UV).
K&t qua khao sit cho thd'y 100% ho bdi khong dat tiéu chuin vé du lugng Clo (cao gip 35 1in
so vdi quy dinh cho phép) va 20% hd khong dat tiéu chuin vé ndng d6 pH. Bén canh d6, bai
vi€t dd x4y dung thanh cong 3 quy trinh x{ 1y vi sinh vat trong nudc hd bdi; trong dé, quy trinh
xt 1y vi sinh vat bing thi€t bi Ozone/UV cho k&t qud t6t nhat va hiéu suat xi 1y dat 100% véi
chi tiéu E.Coli va hon 99% cho tdng Coliform trong nuéc hd boi.

T khéa: Nudc hd boi, quy trinh x{ 1y, vi sinh vat.

1. bt van dé

Hién nay, nuéc hd boi dude xit 1y biing héa
chi't chita Clo dé khit triing va loai bd vi sinh vat
gdy hai 1a ra't phd bi€n. Clo du 4nh hudng nhiéu
dé&n sitc khde, nhu: Gay dau mit, kho da, mii hic
khé chiu, gdy ra cédc loai bénh phu khoa, bénh
1du, bénh tiéu chdy. Clo con phidn tng v6i md
hoi, nudc ti€u, t&€ bao da va cdc vat liéu sinh hoc
khdc d€ sdn sinh ra dd loai phu phdm cé lién
quan d€n bénh hen suyén va ung thu bang quang.
Ngoai nhitng tdc hai trén, x& Iy nu6c bing héa
cha't chita Clo ra't ton kém va dnh huéng xau dén
moi trudng.

TU nhitng han ché néi trén, bai vi€t da nghién
citu “xay dung quy trinh xi¥ 1y vi sinh trong nuéc hd
bdi” v6i muc dich khdo sdt khd nang x& 1y vi sinh
biang den UV; Ozone; Ozone/UV va xay dung quy
trinh Xt 1y vi sinh trong nuéc hd boi nhim ddm bio
chat lugng nude ma hoan toan khong sit dung hda
chat, ddm béo stic khde cho con ngudi, than thién
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véi moi trudng va mang lai hiéu qué kinh t&€ cao
cho x4 hoi.

2. Poi tugng va phuong phap nghién ciu

2.1. Péi tugng nghién ciiu

MAu nudc dugc 14y tai 10 hd boi trén dia ban
tinh Tra Vinh, gdm: H boi tai khu lién hiép thé
thao (A,); hd bdi tai trung tim boi 1di (A,); hd boi
tai nha khdch (A5); hd bdi tai trudng quc t& (A,);
hé boi tai trudng ti€u hoc (As); hd bdi tai khu vui
chdi tré em (Ag); hd boi tai khu vui chdi (A); hd
bdi tai trudng mam non (Ag); hd bdi tai Sao Pém
(Ag); ho boi tai trudng thuc hanh (A).

Sau khi 14y miu, miu dugc dua vé phong thi
nghiém dé khdo sdt cdc chi tiéu vé héa ly (Cl, du,
pH, d6 duc, mau sdc, mui vi, ham lugng Amoni,
dd cirng tinh theo CaCO3) va khdo sdt 2 chi tiéu vi
sinh E.Coli, tdng Coliform.

MAu nu6c cap cdy vi sinh duge x4c dinh chi tiéu
vi sinh E.Coli; Coliform va dugc x{ ly bing cdc
UV, Ozone va Ozone/ UV.



HOA HOC - CONG NGHE THUC PHAM

2.2. Phuong phdp nghién citu

2.2.1. Khdo sdt chdt lugng nudc trong ho boi tai
tinh Tra Vinh

Ti&n hanh khio sdt va so sdnh véi gidi han theo
QCVN 02:2009/BYT [5].

Bdng 1. Mét s6 chitiéu héalli
va chi tiéu vi sinh

TT | Chitisu Phuang phap Gidi han
thuc hién

1 Cl, du Pharo 100 0,4 -0,8ppm
2 D6 duc Pharo 100 5NTU

3 | Mauséc Pharo 100 15TCU

4 Amoni Pharo 100 3 mg/L

5 MUi vi Cam quan Khong

6 pH TCVN 6492:1999 6,0-8,5

7 E.Coli -(r|cs:\éN722‘1162(2)(())g)7 0 TB/100mL
8 Téng TCVN 6848:2007 <2,2.10°

Coliform |  (ISO 4832:2007) MPN

Bdng 2. B& tri thi nghiém khdo sat khd nang
xU ly vi sinh béng dén UV

Thi Luu |Ham lugng, Ham lugng Nang
nahlém lugng | E.Coli |tdng Coliform | luong dén
gNeM | wn) | (TB/ML) | (MPN) uv (W)

1 100
150 6.000 528.000 1
3 200

2.2.3. Khdo sdt khd nang xit Iy vi sinh trong nudc
bdng Ozone (Hinh 2).
Bdng 3. B& tri thi nghiém khdo sat khd néng
xU ly vi sinh bdng Ozone

Thi Luu [Ham Iug!.ng l—lam Iu?ng Ozone
nahidm lugng | E.Coli |tong Coliform ah)
gNeM | wn) | (B/ML) | (MPN) 9

1 100
2 300 6.000 528.000 1
3 400

DPdnh gid chi't lugng nudc hd boi dua vao két
qud phan tich so sdnh v4i gidi han cho phép.

Phuong phdp 14y miu va bdo qudn miu nudc
hd bai:

- LAy mAu theo “Huéng din 14y miu & hd ao
tv nhién va nhan tao” (TCVN 5994:1995) (ISO
5667-4:1987) [2] va “Huéng din ky thuit 1ay
maiu” (TCVN 6663-1:2011) (ISO 5667-1:2006) [3].

- M&i hd bai 14y 2 mau (500mL/mau).

- Xdc dinh cdc chi tiéu héa 1y va chi tiéu vé vi
sinh dugc thyc hién ddng thdi v6i 2 miu trén. Mbi
thi nghiém I3 p lai 3 1an.

2.2.2. Khdo sdt khd ndng xit Iy vi sinh trong nudc
bdng den UV

Bom Van

2.2.4. Khdo sdt khd ndng xit Iy két hop ciia den
Ozone/UV (Hinh 3).
Bdng 4. Bé tri thi nghiém khdo sat khd ndng
xU ly vi sinh béng Ozone/UV

Hinh 1: S0 dé x{' ly nudc
hé bdi bdng dén UV

. | Luu |Ham lugng| Ham lugng ben
Thi . P . Ozone
nghiam lugng| E.Coli | tong Coliform ah) uv
9N my| (TBML) | (MPN) I 1wy
1 400
2 500 6.000 528.000 1 1
3 600
Uuv
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Nuée
trude xir ly Hinh 2: S0 dé xi Iy nudc hé boi
bdng Ozone

Bom Van ozone uv

Hinh 3: S0 dé x( Iy vi sinh bdng

Ozone/UV
Pédnh gid khia ning x& ly E.Coli va tdng Ti€n hanh khio sdt luu lugng x& 1y vi sinh cla
Coliform bing Ozone/UV dua vao hiéu suat xi 1y. k&t Ozone/UV va ghi nhan két qud. (Hinh 4).
Céc thi€t bi dudc 1dp rdp trén mdt md hinh P4nh gid khd ning xt 1y tdng Coliform cida
chung: Ozone/UV. Ozone/UV dya vao hiéu sudt x 1y.

Trong qué trinh x& 1y vi sinh cho
nudc bing den UV, thiét bi tao Ozone
s€ khong dugc hoat dong. .

2.2.5. Khdo sdt khd ndng xit Iy tuan Thi Luu Ham lugng Ozone | PénUV | Thaigian

Bdng 5. B& tri thi nghiém khdo sat khd néng
XU ly tudn hodn

hoan nudc béing hé thdng Ozone/UV nahi lugng | tdng Coliform -
X oe T ghigm (g/h) W) (phat)
Mau gbc ban diu dugc ting lugng (L/h) (MPN)
tong Coliform 20.000 MPN/mL va 1
khéo sdt khd nang x{ ly vi sinh bing 9 600 20.000 1 » 30

Ozone/UV véi luu lugng i uu, thoi
gian x{ 1y tudn hoan 30 phiit.

3

Hinh 4: S0 dé xu ly vi sinh bdng Ozone/UV
Bom Van ozone Uv
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BAng 6. K&t qué th nghiém tai Phong vi sinh va Trung tém phan tich - ki€m nghiém TVU,
Trudng Pai hoc Tra Vinh

- Clo du E.coli Coliform . R ..
TT| Mau (mglL) pH (TB/mL) (MPN) Amoni D6 mau Do duc Mui
1 Aq 4,90 8,8 KPH KPH KPH
2 A, 28,1 8,1 KPH 120 KPH
3 As 13,0 7,7 KPH KPH KPH
4 A, 5,00 7,6 KPH KPH KPH
5 As 5,05 6,7 KPH KPH KPH )
Khong mau KPH Mui hac
6 Ag 2,55 4,6 KPH 3.000 KPH
7 A; 3,00 7.3 KPH 1.100 KPH
8 Ag 2,15 7,8 4220 10.000 KPH
9 Ag 4,85 7.4 KPH 1.000 KPH
10 A1 6,20 7.8 40 90 KPH

Céc thi€t bi dugc 1dp rdp trén mot mo hinh
chung: Ozone/UV.

Trong qud trinh x& 1y vi sinh bing dén UV,
Ozone s€ khong dugc hoat dong.

3. K&t qua va thao luan

3.1. Két qud do cdc chi tiéu héa Iy va cdc chi
tiéu vé vi sinh (Bang 6)

Tir k&t thyc nghiém cho thdy, du lugng Clo
chi€m ham lugng cao, vugt gidi han cho phép la
35 1an, 100% hé boi déu khong dat theo tiéu
chudn vé du lugng Clo va 20% ho khong dat tiéu
chudn vé pH. Piéu nay c6 thé gidi thich nhu sau:
do ham lugng Clo trong nudc hd boi cao nén tao
thanh hypochlorous acid va Clohydric acid lam
gi4 tri pH thay ddi. pH = 6 thi HOCI chi€m 99,5%,
OCI chi€m 0,5%; pH = 7 thi HOCI chi€m 79%,
OCI chi€m 21%; pH = 8 thi HOCI chi€m 25%,
OCI chi€m 75%. K&t qua khao sdt cho thdy 10 hd
bdi hién nay trén dia ban tinh Tra Vinh ¢6 hon

80% ho bai dat cdc chi tiéu héa 1i (46 mau, do
duc va amoni) nhung chi tiéu vé Clo du va mui thi
da phan déu khong dat theo tiéu chuén.

K&t qua khdo sdt vi sinh cho thdy 80% ho boi
dat chi tiéu E.Coli trong d6 c6 hai dia diém vugt
muc tiéu chudn, dia di€m c6 chi tiéu vugt mic cao
nhdt 12 ho Ag dugce xtt 1i bing cdc vat liéu duge
phdm va gidm lugng Clo dé khong giy kich tng
da cho cdc tré em nén kha ning x{ 1y vé mit vi
sinh khong vugt trdi bing Clo, dia diém A, khong
dat chi tiéu E.Coli 12 do ho dugc dit ngoai trdi. C6
80% ho dat chi tiéu téng Coliform va 20% hd
khong datla Ag va A

3.2. Két qua khdo sdt khd ndng xit 1y vi sinh
trong nuéc ho boi

K&t qua do nudc c6 dinh vi sinh c6 lugng
E.Coli 1a 6.000 (TB/100mL) va tdng Coliform 12
528.000 (MPN).

3.2.1. Khdo sdt khd ndng xit Iy ciia déen UV

BAng 7. K&t qué khdo sat khd ndng x{ ly vi sinh bang dén UV

Thi nghiém | Luu lugng (L/h) | Nang lugng den UV (W) | Hiéu suét xit ly E.Coli (%) | Hiéu suat xt Iy Coliform (%)
1 100 100 99,97
2 150 11 100 99,92
3 200 100 99,76
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Nhin xét: T k&t qud cho tha'y qua cd 3 luu
lugng nudce, dén UV déu xt 1y sach E.Coli, dat
100% hiéu suat. B&i vdi tdng Colifofm, & lvu lugng
100L/h x{¥ 1y t6t hon. O mic luu lugng thap hon sé
Xt 1y t6t hon, vi thdi gian Ivu 1au hon tir d6 vi sinh
dudgc x@ 1y hiéu qué hon.

3.2.2. Khdo sdt khd ndng xit Iy bdng Ozone

muc luu lugng thap vi thdi gian luu 1au hon do d6
vi sinh dugc x{r 1y sach hon.

Qua két qua khdo st trén, nhém da dé ra mot
md hinh xtt 1y vi sinh khép kin, v6i su k&t hop
ctia Ozone/UV tai luu lugng cao nhat 600L/h,
nhém ti€p tuc xtt Iy mot mau nudc khac d€ kiém
nghiém lai khd ning x& 1y cda 2 thi€t bi. Lan

BAng 8. K&t qué khdo sat khd néing x{ ly vi sinh bdng Ozone

Thi nghiém | Luu lugng (L/h) Ozone (g/h) Hiéu suét xt ly E.Coli (%) Hiéu suét xt ly Coliform (%)
1 200 100 99,95
2 350 1 100 99,88
3 400 100 99,70

Nhin xét: Ca 3 mifc luu lugng thi E.Coli déu
dugc xtt Iy sach, tdng Colifofm & 200L/h thap hon
50 v6i 2 luu lugng con lai. O mic Iuu lugng thdp
hon sé& xit 1y t6t hon vi thdi gian luu 1au hon tir d6
vi sinh dugc xit 1y t6t hon.

3.2.3. Khdo sdt khd néng xit Iy bang Ozone/ UV

nay mé hinh dugc tao theo mt hé thdng tuan
hoan, gitip han ch€ t6n nudc, ti€t kiém chi phi
va thdi gian, x& 1y sach vi sinh trong nudc ddm
bdo chat lugng nudc tdt hon, thay thé Clo doc
hai, bdo vé sdic khde con ngudi, dic biét than
thi€én v4i moi trudng.

Bdng 9. K&t qud khdo sat khd ndng xU ly vi sinh bdng Ozone/UV

Thi nghiém | Luu lugng (L/h) | Ozone (g/h) | Dén UV | Hiéu suét xt ly E.Coli (%) | Hiéu suét xt ly Coliform (%)
1 400 100 99,98
2 500 1 11 100 99,94
3 600 100 99,86

Nhan xét: E.Coli dugc xit 1y dat 100%, tdng
coliform & Ivu lugng dat két qud tot nhatla 400L/h.

Tu Bdng 7, 8, 9 cho thdy sy k&t hgp gilta
Ozone/UV xt Iy vi sinh t6t nhat. Khd ning x{t ly
E.coli cling nhu tdng coliform dat hiéu sud't cao &

3.2.4. Khdo sdt khd ndng xit 1y titng hoan bdng
hé théng Ozone/UV (Bang 10)

Maiu duge xit 1y dat két qua khodng 1.000 1an
so vdi miu ban dau. Su k&t hdp nay dat hiéu qua
t6i da, c6 thé ap dung cho quy md hd boi rong 16n.

Bdng 10. K&t qud khdo sat khd ndng x{ ly tudn hodn bdng Ozone/UV

Thi nghiém | Luu lugng (L/h) | Ham lugng tdng Coliform (MPN) | Hiéu suat x Iy (%) | Hiéu suét trung binh (%)
1 99,89
2 600 20.000 99,79 99,84
3 99,85
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4. K&t luan

Nghién cifu da thanh cong trong cong tic 14y
mau, xi¥ Iy miu v phan tich miu theo ding tiéu
chuén Viét Nam.

K&t qua cla dgt khdo sdt cho thdy chat lugng
nudc hd boi ctia 10 hé trén dia ban tinh Tra Vinh
hién nay van chua dat yéu cdu theo quy chuin
cida bo y t&€ (QCVN 02:2009/BYT), cu thé c6
10/10 hd boi c6 cha't lugng nuée c6 ndng do Clo
du vugt mitc cho phép. Pic biét, ndi ¢c6 néng do
Clo du cao nhat 1a A, cao gap 35 1an lugng Clo
cho phép va ndi c6 ndng d6 Clo du thap nhi't la
Ag cling cao sap si 3 1an véi mic quy dinh. V& chi
tiéu E.Coli va Coliform c6 8/10 hd dat chuin theo
quy dinh cho phép, hd c6 mic E.Coli cao nhit 1a
Ag cao d&n 4.220 1an Iugng vi sinh cho phép, 1a do
tai hd xi& 1y bing cdc phuong phap gidm Clo két
hgp dugc pham khong xit 1y hiéu qui bing cdc
phuong phdp x& 1y thong thudng nhu Clo hay
phuong phdp UV va Ozone dang nghién ciu. Néu

TAILIEU THAM KHAO:

st dung md hinh Ozone va UV k&t hgp thi kha
ning xt li E.Coli 12 gin nhu hoan toan va tdng
Coliform hon 99%.

Tu k&t qua khdo sat khd ning xit 1y vi sinh clia
den UV va thi€t bi tao Ozone cho thdy viéc sit
dung k&t hgp hai thi€t bi dat hiéu qua xi 1y cao
hon so v6i viéc sit dung don 1é mot thi€t bi. Hiéu
sudt xit Iy dat 100% véi chi tiéu E.Coli va hon 99%
cho t8ng Coliform d&i v6i moi luu lugng.

Dé tai da xdy dung thanh cong mo hinh xit 1y
vi sinh cho hé boi bing nhitng m6 phdng dugc
thi€t k€ trong phong thi nghiém. Viéc mo6 phdng
nay gitp ghi nhin truc quan vé kh3 ning xit 1y vi
sinh ctlia thi€t bi d6i vdi tirng luu lugng khdc nhau.
Tir d6 c6 thé thi€t k€&, xdy dung md hinh thyc t&
phit hdp va tuong ng véi tirng hd boi d€ dat két
qua t6i wu nhat. Ngoai ra, k&t qué ctia nghién cttu
xdy dung quy trinh xt 1y vi sinh cho nu6c hé boi
12 tién dé dé€ tinh todn, xay dung cho cdc nghién
cttu ti€p theo W
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DEVELOPING PROCESSES FOR TREATING
MICROORGANISMS IN SWIMMING POOL WATER
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ABSTRACT:

This research is to determine microbiological and physicochemical indexes in swimming
pool water, then the effectiveness of treating microorganisms in swimming pool water solutions
by using UV-lamp, Ozone and Ozone/UV equipment were assessed. The assessment’ results
show that 100% of swimming pool water samples did not meet the requirement of residual
chlorine volume (exceeded up to 35 times of limited standards) and 20% of testing samples did
not meet the requirement of pH. This research also successfully developed three processes for
treating microorganisms in swimming pool water. In which, the Ozone/UV equipment was the
most effective solution in treating common microorganisms (e.g. total Coliform and E.Coli)
with treating rates of nearly 100%.

Keywords: Swimming pool water, treatment processes, microorganisms.
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NGHIEN CUU CHIET TACH HOP CHAT TANIN
TU HAT QUA CAU (ARECA CATECHU)
VA THU HOAT TiNH KHANG OXY HOA

® NGUYEN THI ANH THU - NGUYEN THI MY THAO - MAI THI THUY LAM
- THAI BAO NGOC - VO THANH NHAN

TOM TAT:

Bai vi€t nghién citu chiét tdch hop chat tanin tir hat qua cau (Areca catechu) va thit hoat tinh
khéng oxy héa d€ nang cao gi tri st dung clia ciy cau trong d&i song, tin dung dugc ngudn nguyén
liéu sdn c6 nhiim han ch& viéc that thodt ngudn tai nguyén von c6 clia tinh Tra Vinh, tao tién dé
phét trién nén ndng nghiép trong cau & Viét Nam. K&t qua cho thay, chiét tach tanin toi vu Gng véi
2g hat qua cau dudc chiét trong 56 mL hdn hgp dung moi (etanol:nuSc:chloroform:etylacetate) &
nhiét do 70°C trong 50 phiit cho hiéu sut dat 29.23%, hoat tinh khang oxy héa clia dich chiét tanin
$0 v4i chi't d6i chi€u vitamin C twong dudng nhau ECs (6.53:5.25 pg/mL).

T khéa: Tanin, hat qué cau, dung moi chiét, quy trinh chiét.

1. Bit van dé

Tanin 12 hgp chit phenolic ¢6 trong lugng
phin t& cao, ¢6 chita cdc nhém hydroxyl, c¢6 kha
nidng tao phic v§i protein va cdc phan t 16n khédc
trong diéu kién moi trudsng dic biét. Tanin c6
trong v, than, 14 va qud cta nhitng loai cay keo,
hat qud cau, 14 ché [1]. Ching dugc Wng dung
rong rii trong cong nghiép ch& bién thyc pham,
cong nghiép thudc da va héa my pham. Ngoaira,
tanin dudc ding lam nguyén liéu d€ san xud't mot
s6 chat chong gi cho cdc ndi hoi cao dp, lam thudc
nhuom, lam chdt ¢ dinh mau trong qud trinh
nhuém hay sidn xui't muc in va né dugc st dung
nhiéu trong dudc liéu gitip ngin nglra bénh tim
mach, thudc diéu tri viém loét, gidi doc, cAm
mdu, tiéu chdy, chi't chdng oxy héa [2], [3], [4].
Tanin c6 hoat tinh khang oxy héa do c6 tic dung
khtt cdc goc tu do nhd khd ning d€ tham gia vao
phan ng oxy héa khit va khd ning &n dinh géc
aryloxyl [5].

Trong nhifng nim vira qua cung véi sy phat
tri€n ca nganh Céng nghiép, Thuc phim, Y -
Dugc trén thé gigi cling nhu § Viét Nam thi nhu
cdu st dung tanin ngay cang nhiéu. Do d6, viéc
tim ngudn nguyén li¢u chita ham lugng tanin cao
va phuong phdp chi€t tdch tanin ra't cin dugc
chi trong.

Vi vAy viéc nghién cttu chi€t tdch hgp chat
tanin ti hat qua cau (Areca catechu) va thd hoat
tinh khdng oxy héa sé& ¢ ¥ nghia 16n vé mit khoa
hoc va thuc tién: cung cap dit lieu khoa hoc vé diéu
kién tdi wu qud trinh chiét tdch tanin tir hat qua cau
non, khd niing khdng oxy héa cla dich chiét tanin
thu dugc, dé xud't ngudn nguyén liéu mdi, tiém
niing chi€t tdch tanin theo quy mé cong nghiép,
ning cao gid tri st dung cla ciy cau trong doi
song, tin dung dudc ngudn nguyén liéu sin cé
nhim han ch€ viéc that tho4t ngudn tai nguyén von
c6 ctia tinh nha, tao tién dé phdt tri€n nén nong
nghiép trong cau & Viét Nam.
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2. Phuong phap nguyén ciu

Hat qud cau dudgc tach tir hat qud cau non, siy
& 80°C trong 4h d&n khdi lugng khong ddi, thu
dugc cha't kho. Ti€p theo, cdn 2 g nguyén liéu
kho ti€n hanh dun cdch thiy v6i hén hgp dung
moi etanol:nude G nhiét d6 50°C trong thdi gian
1a 30 phiit, sau dé ti€n hanh loc 14y dich loc.
Dich loc thu dugc sé dugc chi€t véi dung moi
cloroform d€ loai bd tap chat, sau d6 ti€n hanh
chi€t thém Idn nita v6i dung moi etylaxetate. Sau
khi qud trinh chi€t tdch hoan tdt dich chi€t sé&
dugc chuin d§ bing phuong phdp Lowenthal véi
cha't chi thi sunfoindigocarmin d€ chon ra quy
trinh chié't tach t6i wu nhat. Dich chi€t c¢6 hiéu
sui't cao nhi't sé dugc giti ki€m tra hoat tinh
khdng oxy hod bing phuong phdp DPPH [7].

2.1. Khdo sdt cdc yéu té’ anh hudng dén qud
trinh chiét tach hop chdt tanin

2.1.1. Khéo sdt 17 1¢ thé tich etanol va nudc

BAng 1. B& tri thi nghiém khdo sat ti 1é thé tich etanol:nuéc

2.1.3. Khdo sdt thé tich dich chiét giai doan 3
etylaxetate

Thay ddi thé tich etylaxetate, ¢ dinh ti 1&
etanol:nudc t6i wu nhat, khéi lugng hat cau da
nghién 2g, thé tich t&i wu clia dich chiét giai doan
2 1a chloroform, thdi gian chié&t 30 phit va nhiét
dd trong qué trinh chiét 12 50°C. Mdi thi nghiém
lip lai ba 1dn véi @6 sai s6 1a + 0.0001, thé tich
etylaxetate t&i uvu dya vio ham lugng tanin thu
dudc bing phuong phdp Lowenthal.

2.1.4. Khdo sdt thoi gian trong qud trinh chiét

Thay d6i thdi gian chi€t cho méi qud trinh
chiét, st dung thé tich tdi wu cda dich chiét giai
doan 3 etylaxetate, ti 1&¢ etanol:nu6c t8i wu nha',
khdi lugng hat cau di nghién 2 g, ¢d dinh thé tich
t0i uu cla dich chiét giai doan 2 1a chloroform
va nhiét do trong qué trinh chi€t 1a 50°C. Mbi thi
nghiém lip lai 3 1an v6i do sai s6 1a = 0.0001,
thdi gian t6i vu dya vao ham lugng tanin thu
dugc dugc bing phuong phdp
Lowenthal.

Etanol:nuéc

IT'hat cau (g) Vcloroform (ml)

Vetylaxetate (ml)

T(C) |t (phit) 2.1.5. Khdo sdt nhiét dé

40:00

30:10

20:20 2 10 10

10:30

0:40

trong qud trinh chiét

Thay ddi nhiét d6 chi€t cho
mdi qud trinh chiét, st dung
thé tich etylaxetate t8i uu, si
dung ti 1& etanol: nuéc t6i uu,
st dung thé tich t8i wu cda
chloroform, st dung thdi gian

50 30

MJi thi nghiém lip lai ba 1an v6i do sai so 1a +
0.0001, i 1& etanol:nuc t6i uu dya vao ham lugng
tanin thu dudc bing phuong phap Lowenthal.

2.1.2. Khdo sdt thé tich cloroform

Bdng 2. B6 tri thi nghiém khdo sat ti 1é thé tich cloroform

t01 wu nhat cho qud trinh chi&t
va ¢d dinh khdi lugng hat cau di nghién 2g. Mdi
thi nghiém lip lai 3 14n v6i do sai sd 12 = 0.0001.
Chon nhiét d6 t&i wu dua vao ham lugng tanin
thu dugc bing phuong phdp Lowenthal. Dich
chi€t ¢6 ham lugng t3i uu nha't
s& dudc giti ki€m tra hoat tinh

khdng oxy hod bing phuong

Etanol:nu6c | Mgt cay (9) | Veioroform (M) | Vetyiaxetate (M) | T (°C) |t (phit)
1
5

Visi uu nhat 2 10 10 50 30
15
20

phdp DPPH tai trudng dai hoc
Can Tho.

2.2. Dinh tinh tanin

Cho dich chiét phdn tng véi
dung dich FeCls, dung dich ti
mau vang chanh chuyén sang
mau xanh den ching té cé

MB®i thi nghiém 1ap lai ba 1an v6i do sai s6 1a
+ 0.0001, thé tich cloroform tdi vu dya vao ham
lugng tanin thu dudc bing phuong phdp Lowenthal.
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tanin. Thanh phan chinh cla
tanin 12 cdc nhém -OH nén khi cho FeCl; vao,
Fe3* sé chuyén thanh Fe?* ¢c6 mau xanh den khi
c6 dnh sdng [8].
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Hinh 1: Triéc khi
cho FeCl;

—

Hinh 2: Sau khi
cho FeCl;

2.3. Thit hoat tinh khdng oxy héa ctia dich chiét
tanin thu duoc theo DPPH

St dung phuong phdp diphenyl picrylhydrazine
(DPPH) d€ ddnh gi4 kh3 ning chdng oxy héa clia
chat khdng oxy héa dudc danh gid bing su thay
ddi @6 hap thu ciia DPPH & budc séng 517 nm.
Hiéu qua khdng oxy héa clia dich chiét tir hat qua
cau dudc xdc dinh dya vao hiéu suat trung hoa goc
tu do DPPH. Ti 1€ gidm cia mat d6 quang do dugc
& buSc séng 517 nm khi ¢6 chi't khdng oxy héa sau
d6 ti€n hanh so sdnh vdi chdt chuin vitamin C
thong qua gid tri ECsq [9].

3. K&t qua va thdo luan

K&t qud khdo sdt dnh hudng cia o 1é
etanol:nudc dé€n qué trinh chiét tdch tanin dugc
trinh bay ¢ Bang 3.

Ham lugng tanin trong dich chiét ting dan theo
chiéu gidm thé tich etanol va dat gid tri cao nhat
(17.74%) tuong Gng vdi ti 1€ etanol:nude (10:30)
day ciing 13 diéu kién chiét tich t&i vu. K&t qua
ndy c6 thé 1y gidi nhu sau: trong thanh phan chinh
clia tanin 12 cdc nhém phenol (-OH) tan tot trong
nudc va etanol, G ti 1& thich hgp s€ tao ra moi
trudng c6 dd phan cuc phit hgp nhi't véi tanin. Khi
ting ndng d6 etanol c6 mot s6 tap chit tan trong
etanol s€ tich ra cung v§i qué trinh tich tanin, do
vy khi ham lugng etanol qué 16n thi cdc chdt nay
tdch ra cang nhiéu va 1am gidm hiéu qué cda qud
trinh tdch tanin. Nhung khi ndng d9 etanol qud
thap, s& 1am han ch€ kha niing hoa tan clia tanin
vao dung mdi nén ham lugng thu duge khdng cao.

K&t qui khdo sit dnh hudng cha thé tich
cloroform dén qud trinh chiét tich tanin dugc
trinh bay 6 Bang 4.

Ham lugng tanin ting theo chiéu ting thé tich
cloroform nhung ti€p tuc ting thé tich cloroform
thi ham lugng tanin gidm. Ham lugng tanin dat gid
tri cuc dai (19.83%) ttng véi thé tich cloroform la
15 mL. Piéu nay c6 thé gidi thich nhu sau: khi
chié€t tanin biing etanol va nudc mdt lugng tanin
s& bdm vao etanol, nén khi tich bing cloroform
mdt lugng tanin bi phan bo trong etanol sé& bi kéo

BAng 3. Anh hudng cia fi 1é etanol: nuéc

Etanol:nuéc Mzt cau () Vioroform (M) Vetyiaxetate (M) T (°C) t (phat) Ham ludng(%)
40:00 9.39
30:10 9.39
20:20 2 10 10 50 30 16.70
10:30 17.74
0:40 13.57

BAng 4. Anh hudng cla thé tich cloroform
Etanol:nuéc Mhat cau () Vioroform (MI) Vetyiaxetate (MI) T (°C) t (phat) Ham luang(%)
1 18.79
5 17.75
10:30 2 10 10 50 30 16.70
15 19.83
20 18.79
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theo chuyén vao cloroform, gitp ting hiéu suit
qud trinh chiét. Trén thyc t& cloroform gidp loai
bd céc tap chit, nén khi thay ddi thé tich ciing
khong dnh hudng 16n d&€n ham lugng tanin clia
qud trinh chiét tach.

K&t qud khdo sdt 4nh hudng cta thé tich
etylaxetate d€n ham lugng chiét tich tanin dugc
trinh bay & Bang 5.

Ham Iugng tanin ting gin theo thdi gian chiét
nhung ting thdi gian chi€t 1én 60 phiit thi ham
lugng tanin gidm. Qua qua trinh khdo sdt & thoi
gian 50 phut thi ham lugng tanin thu dugc la cao
nhdt (27.12 %). Piéu nay c6 thé 1y gidi nhu sau:
dua vao sy chénh 1éch dp sud't gitta thanh t€ bao
va dung mdi ma cédc cau tif can thi€t c6 xu hudng
thodtra khdi t&€ bao nguyén liéu. Vi vay, khi thdi

BAng 5. Anh hudng cua etylaxetate dén qud trinh chiét

Etanol:nudc Mzt cau (9) Vgioroform (M) Vegyiaxetate (M) T (°C) t (phat) Ham lugng (%)
1 21.92
5 17.74
10:30 2 15 10 50 30 19.83
15 17.74
20 18.79

Ham lugng tanin thay d8i khong theo quy luat
dudi su thay ddi thé tich etylaxetate, ing vdi thé
tich etylaxetate la 1 mL thi lugng tanin thu dugc
12 16n nha't (21.92%). Piéu nay c6 thé 1y gidi nhu
sau etylaxetate dugc thém vao quy trinh véi muc
dich gitip tinh ché& lai tanin sau khi loai bd tap
cha't bing cloroform, gidp tanin thu dugc dat do
tinh khi€t hon. Khi ting thé tich etylaxetate c6
thé€ mot lugng nhé tanin dinh vao etylaxetate va
khong tach ra dugc lam gidm hiéu qué cia qud
trinh chié€t tdch, nhung lugng chénh 1éch khong
déng ké.

K&t qua khado sit 4nh hudng cla thdi gian dén
ham lugng chiét tich tanin dugic trinh bay & Bang 6.

gian qud ngdn s& khong tao dugc sy chénh I&ch
4p sud't dd 16n, do d6 cdc cdu ti cAn chiét bi 16i
kéo ra khdi nguyén liéu it nén din d€n ham
lugng thu dugc sé thap. Khi cdc cdu tif chiét dudc
trich ly hét ra khdi nguyén liéu néu ti€p tuc ting
thdi gian chiét thi sé tao diéu kién cho cdc tap
chat bi khuéch tdn theo. Hon nita thdi gian chiét
dai sé lam bay hdi dung moi va phan hiy tanin ¢6
trong dich chi€t. Vi vay, sau khi khdo sdt dnh
hudng cia thdi gian d€n hiéu suat chi€t, 50 phit
1a thdi gian chi€t tdch phu hop.

K&t qua khdo sdt dnh hudng clia nhiét do dén
ham lugng chié€t tich tanin dugc trinh bay &
Béng 7.

BAng 6. Anh hudng cida thdi gian dén qué trinh chiét

Etanol:nuéc Myt cau (9) Vioroform (M) Vetyiaxetate (MI) T (°C) t (phat) Ham ludng (%)
10 18.79
20 22.96
30 24.01
10:30 2 15 1 50 10 101
50 27.12
60 25.05
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Bdng 7. K&t qud &nh hudng cla nhiét dé dén qud trinh chiét

Etanol:nudc Mhat cau (9) Vcloroform (ml) Vetylaxetate (ml) T (OC) t (phl:lt) Ham Iang (%)
30 14.61
40 18.79
50 27.14
10:30 2 15 1 50
60 28.18
70 29.23
80 27.14

Ham lugng tanin thu dudc ti 1& thuén vdi nhiét
do, nhung khi d&n 80°C thi ham Iugng tanin bit dau
gidm nhe, & nhiét dd 70°C thi ham lugng tanin thu
dugc 12 16n nhat (29.23%). K&t qué cho thdy tng véi
cdc nhiét do khac nhau thi ham lugng tanin thu dugc
cling khac nhau. biéu d6 cho tha'y nhiét do la mot
trong nhitng yéu t& c¢6 4nh hudng d€n qu4 trinh chiét
tach va chi cAn mot su thay ddi nhd y&u & nay ciing
lam thay di hiéu qué ctia qué trinh chiét tich. Diéu
nay c6 thé giai thich nhu sau: nhiét d6 c6 tic dung
ting t6c do khué&ch tin va gidm dd nhét clia dung

dich gitip phan tif chat hoa tan d& dang khuéch tin
gifta cdc phan tir dung mdi, lam ting toc do khuéch
tdn va din dén kha niing tach dich bao ciing ting.
Ham lugng tanin gidm din vi nhiét do qué cao lam
bi€n ddi tinh chat clia ciu ti cAn chiét.

St dung dich chiét thu dugc ki€m tra hoat tinh
khdng oxy héa. Vitamin C dugc dung lam ddi
chitng dudng trong tht nghiém va dugc so sanh véi
dich chiét tannin tif hat qua cau thu dudc dya vao
k&t qua ECs [6]. K&t qua dugc thé hién & Bang 8
va Bdng 9.

Bdng 8. K&t qud ki€m hoat tinh khéing oxy héa cua dich chiét tanin va vitamin C
(qua 3 14n do v&i do sai s6 + 0.03)

Mau thi Néng do (ng/mL) Lan 1 Lan 2 Lan 3 Trung binh Uc ché& (%)
Tannin 0.8908 0.8581 0.8595 0.8695 0
Vitamin C 0 1.2940 1.3130 1.3010 1.3030 0
Tannin 0.7571 0.7732 0.7662 0.7655 11.9609
Vitamin C 1 1.1600 1.1400 1.1510 1.1500 11.7421
Tannin 0.6563 0.6427 0.6348 0.6446 25.8654
Vitamin C 2 1.0120 1.0170 1.0190 1.0160 22.0261
Tannin 0.5493 0.5702 0.5786 0.5660 34.9051
Vitamin C ! 0.7460 0.7410 0.7150 0.7340 43.6685
Tannin 0.4661 0.4768 0.4685 0.4705 45.8884
Vitamin C 0 0.5670 0.5060 0.5890 0.5540 57.4827
Tannin 0.3229 0.3485 0.3465 0.3393 60.9776
Vitamin C 8 0.3430 0.3450 0.3470 0.3450 73.5226
Tannin 0.2645 0.2388 0.2539 0.2524 70.9718
Vitamin C 10 0.1200 0.1120 0.1500 0.1270 90.2533
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BAng 9. Bi€u dé thé hién khd nding khang
oxi héa cla dich chiét

Dich e P Gia tr] ECg,
chigt Phuang trinh hoi quy (ug/ml)
o y = 8.8784x + 3.3513
Vitamin C (R? = 0.9939) 5.25
. y =6.7672x + 5.8283
Tanin (R2= 0.9774) 6.53

K&t qua thit hoat tinh k&t ludn ring: Gng véi viec
ting ndng dd (ug/mL) cda dich chiét tanin thi do
h&p thu ciia DPPH & buGc s6ng 517 nm cling gidm.
Chiing 6 dich chiét c6 khd nidng khit goc tu do
DPPH thanh dang &n dinh  diphenyl-
picrylhydrazine (DPPH-H). Diéu d6 cho thdy dich
chiét tanin c6 kha niing khang oxy ho4.

Kh4 niing khang oxy ho4 ctia dich chié€t tanin
va vitamin C déu ting theo ndng d6 va su bi€n
thién trén 12 tuy&n tinh. Khi ting nong d6 dich
chiét tanin thi tinh khdng oxy héa gidm so véi
vitamin C. Diéu nay c6 thé gidi thich nhu sau:
tanin 12 hdn hgp c6 tinh khit cdc géc ty do, kim
him sy oxy héa do thdi gian ki€m tra kéo dai din
dé&n hao hut ndng dd ctia dich chiét tir hat qud

TAI LIEU THAM KHAO:

cau. Nén khd ning khdng oxy héa cda dich chi€t
tanin ¥ng véi gid tri ECs, 12 6.5273 pg/mL 1a sdp
si vitamin C.

4. K&t luan

Khdo sit cdc y&u t6 4nh huéng dén qud trinh
chiét tach tanin tir hat qua cau két qué thu dugc
ham lugng tanin 1a 29.23% kha cao so véi nhirng
nghién cttu trude day. Qud trinh chiét tich dudc
thuc hién & diéu kién tdi wu nhat ing vdi thdi gian
chi€t 1a 50 phiit, nhiét d6 chi&t 1a 70°C, ti 1& dung
moi chiét tinh theo thé tich C,HsOH:H,0:CHCI,
:CH,;COOC,Hs (10:30:15:1).

K&t qua kiém tra DPPH vdi chit d6i chi€u
vitamin C va thong qua gid tri ECs;, ¢6 thé chitng
minh dugc kha ning khang oxy ho4 ctia dich chiét
tir hat qua cau la kha cao.

Nghién cttu da xay dung dugc quy trinh chiét
tdch tanin & diéu kién thich hgp dem lai hiéu qua
cao vé gi4 tri kinh t&, gidm t8i da cdc tdc nhan
gdy 6 nhiém moi trudng va cdc y&u td 4nh hudng
tdi sttc khde con ngudi, gép phdn ning cao gid tri
stt dung cda cdy cau trong d5i sdng, tin dung
dugc ngudn nguyén liéu sin ¢c6 nhim han ché
viéc tha't thodt ngudn tai nguyén von c6 clia tinh
va tao tién dé phat trién nén ndng nghiép trong
cau G Viét Nam ®

1. Lé Thi Thdo (2011). Nghién citu chiét tdch tanin tix vé cdy keo lai va thit ting dung dén mot s6 tinh chdt ciia
da. Lu@n vdn t6t nghiép cit nhan khoa hoc. Truong Pai hoc Pa Ning.

2. Ann E. Hagerman (2002). Tannin Handbook. Oxford. USA.
3. Vién dugc liéu (2004). Cay thuéc va dong vat lam thuéc & Viét Nam. Tdp 1, 2. NXB Khoa hoc K3 thudt.
4. b6 Tat Loi (2004). Nhitng cdy thuéc va vi thuéc Viét Nam. NXB'Y hoc.

5. Michel Cardoso Vieiral, Roberto Carlos Costa Lelis, Bruno Couto da Silva 6. Gisely de Lima Oliveira (2011).
Tannin Extraction from the Bark of Pinus oocarpa var. oocarpa with Sodium Carbonate and Sodium Bisulfite.
Floresta e Ambiente. 18(1),1 - 8.

7. Ngo Vin Diing (2011). Nghién citu chiét tdach, xdc dinh thanh phdn ancaloit trong hat cau lin. Ludn van thac
sT khoa hoc. Truong Pai hoc Pa Ndng.

8. Phan Thj Lan (2016). Nghién citu t6i uu hda qud trinh chiét tach tanin tir vé mét sé loai cdy keo & Qudng Nam.
Ludn vin t6t nghiép cit nhan su pham. Truong Pai hoc Pa Ndng.

392 $6 6 - Thang 4/2019



HOA HOC - CONG NGHE THUC PHAM

Ngay nhéan bai: 13/3/2019
Ngay phan bién danh gia va sira chira: 23/3/2019
Ngay chap nhan diing bai: 2/4/2019

Théng tin tdc gid:

1. ThS. NGUYEN THI ANH THU
2. ThS. NGUYEN THI MY THAO
3. ThS. MAI THI THUY LAM

4. Sinh viéen THAI BAO NGQC

5. Sinh vien VO THANH NHAN
Truong Pai hoc Tra Vinh

STUDYING THE EXTRACTION
OF TANNIN COMPINDS FROM ARECA NUTS AND TESTING
THE ANTIOXIDANT ACTIVITY

® Master. NGUYEN THI ANH THU
® Master. NGUYEN THI MY THAO
® Master. MAI THITHUY LAM
® Student. THAI BAO NGOC
® Student. VO THANH NHAN
Tra Vinh University

ABSTRACT:

This paper studies the extraction of tannin compinds from areca nuts (Areca catechu). The
paper also focuses on testing the antioxidant activity to improve the use value of areca and
ultilize the avaiblae raw material resources of Tra Vinh province. It would help Tra Vinh
province to prevent the provincial natural resources losses, creating a premise for areca
agriculture development in Vietnam. This study’s results show that the optimal extraction of
tannin with 2 g of areca nuts was extracted in 56 mL of solvent mixture (ethanol: water:
chloroform: ethylacetate) at 70°C for 50 minutes with the efficiency rate of 29.23%. In addition,
the antioxidant acitivity of the extracted tannin was similar to EC50 (6.53: 5.25 pg/mL).

Keywords: Tannin, areca nuts, extraction solvent, extraction process.
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