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San xuét vat liéu tr phé phu phdm cla nganh ché bién néng san thay thé cho nhya tdng
hop dang tré thanh xu huwéng gan day. Trong nghién clru nay, ba nghé - phu phdm clia qua
trinh ché bién cac san phadm tr ci nghé dwoc st dung lam nguyén liéu chinh. V&i muc tiéu
la xac dinh dwoc diéu kién xt ly ba nghé thich hop dé tao mang bao géi thyc phém, cac
thong s cla qua trinh xt& ly co hoc va xt ly héa hoc ba nghé dwoc khao sat. Két qua cho
thay, x&r ly co’ hoc ba nghé bang may nghién bi & 4 h - 600 vong/phut, sau d6, xt ly héa hoc
ba nghé bang NaOH 2,5% trong 4 h va tay trdng bang NaClO 3,3% & 25°C trong 4 h sé thu
dwoc ba nghé khi str dung dé tao mang c6 cac dac diém vé d6 day 71 ym, do bén kéo 18,85
MPa, dd gian dai khi dit 2,54%, dd 4m 14,6% va do hoa tan 36,43%.

Ba nghé, x& ly phé phu phdm, mang bao géi, bao quan thuc pham.

Producing materials from waste by-products of the agricultural product processing industry
to replace synthetic plastics is becoming a trend recently. In this study, turmeric residue - a
by-product of the processing of turmeric products was used as the main raw material. With
the goal of determining the appropriate processing conditions for turmeric residues to create
food packaging films, the parameters of mechanical and chemical processing of turmeric
residues were investigated. The results show that, mechanically treating turmeric residue
with a ball mill at 4 h - 600 rpm, then chemically treating with NaOH 2,5% for 4 h and
bleaching with NaClO 3,3% at 25°C for 4 h will obtain products used to form films with the
characteristics of thickness of 71 um, tensile strength of 18.85 MPa, elongation at break
2.54%, moisture content 14.6% and solubility 36.43%.

Turmeric residue, by-products treatment, packaging film, food preservation.

1. GIOI THIEU

Nghién ctu san xuat vat liéu bao goi thuc
pham tir cac nguyén liéu 1a phé phu pham cua
nganh ché bién nbng san dé thay thé nhya
tong hop trong bao g6i hién dang tro thanh
hudng nghién cau trién vong. Mot trong sé
cac loai phé phu phiam néng nghiép hién nay
dang thai loai ra véi sb6 luong lon va dugc

danh gia c6 nhiéu trién vong dé tai sir dung
phai ké t6i ba tir ca nghé vang. Trén thyc té,
ham lwong curcumin tach chiét dugc tir cu
nghé vang chi chiém khoang 50-60%, phan
con lai (40-50%) van ¢ trong ba nghé, trong
do ¢6 52,4% tinh bot, 9,3% protein va 25,4%
chat xo theo nhu nghién ciu caa C. Yong va
cs. (2018) [4]. Chinh vi vay, viéc su dung
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ngudn ba nghé nay dé ché tao ra cac loai vat
liéu than thién vai méi truong dung trong bao
g6i khoéng nhiing tan dung duoc ngudn
nguyén liéu sin co, ré tién, nang cao hiéu qua
kinh té cho céc loai ndng san ma con ddng
thoi giai quyét duoc van dé & nhidm moi
truong do viéc thai loai mot luong 16n céc phé
phu pham trong qué trinh ché bién gay ra. Bén
canh d6, san xuat vat liéu bao goi tir nhitng
ngudn nguyén liéu nay con tao ra duoc mot
loai bao bi than thién vai méi truong do trong
thanh phan cua né van con chaa tinh bot,
protein va lipit cd kha nang phan huy sinh hoc
[1, 5, 6, 14]. Vay nén, néu duogc sir dung hiéu
qua thi c6 thé thay thé dugc mot phan cac loai
bao bi tir nhya tong hop hién nay. Ngoai ra,
trong thanh phan caa cac phé phu pham ké
trén van con chaa ca nhirng chat c6 hoat tinh
sinh hoc c6 loi nhu polyphenol, phenolic...
cac hop chat nay co tac dung khang oxy hoa,
khang khuan cho mang [8, 10, 16]. Qua danh
gia co thé thay ngudn nguyén liéu nay rat pha
hop dé sir dung lam nguyén lidu san xuat
mang bao quan thuc pham.

Tuy nhién, dé san xuat dugc mang tir ba nghé
thi ba nghé can phai duoc xtr Iy ma trudc hét
la xtr Iy co hoc dé pha v cau trlc giai phong
tinh bot (nhan tb chinh dé tao mang) va sau do
la xir Iy hoa hoc dé loai bo cac chat khong can
thiét tang su twong hop cho céc thanh phan
trong qua trinh ché tao vat liéu. Thém vao do,
ung dung bd nghé da qua xu ly vao tao mang
c6 d6 bén co 1y, do tham nudce, tham khi phu
hop str dung cho bao quan thuc pham thi céc
yéu té trong qua trinh ché tao nhu nhiét do,
thoi gian, pH, ham luong chat hda déo, do day
mang... déu nhitng yéu t can dugc quan tam
nghién ciru. Trong bai bao nay, ching toi tién
hanh nghién ctru diéu kién xir Iy bd nghé thich
hop dé thu dugc bd nghé cd thé ung dung
dugc vao san xuit mang cho bao g6i thuc

pham. Két qua cua nghién ctru ciing s& tao co
s& cho viéc phat trién mo rong quy mé cho
viéc san xuat cac loai mang than thién véi moi
truong tir phé phu pham nganh néng nghiép
gop phan vao viéc thay thé mot phan cac vat
liéu bao gbi tr nhua khd phan huay, giup bao
vé mdi truong.

2. NGEJYEI\’I VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén vat liéu

= B& nghé thu mua tir cc nha may san xuat
cac san pham tir nghé trén dia ban thanh phé
Ha Noi;
» C4c hda chat nhu NaOH, H»0,, NaCIO va
glyxerol... mua tu héng Sigma Aldrich
(Brazil).

2.2. Thiét bi nghién ctru

Thiét bi chinh sir dung trong nghién cau bao
gom: can phan tich Ohauos (M¥); may khuay
tir; binh tam gidc 100 ml; pipet man AHN
(buc) 100-1000 pl; 1; 2; 5 ml; binh dinh muc
10, 50, 100, 250, 500 ml; éng nghiém; bng
dinh mac 50 ml; gia dé éng nghiém; mot sé
dung cu khéac.

2.3. Phwong phap nghién cteu

2.3.1. Phwong phap xt ly co’ hoc va hoa
hoc ba nghé

Thi nghiém 1: Xdc dinh phuwong phap xir Iy co
hoc thich hop

= Yéu t6 thi nghiém: qua cac thi nghiém
khao sat nhom nghién ctu lya chon duoc
khoang gia tri cua cong suat va thoi gian
nghién anh huong nhiéu nhat dén qué trinh xur
1y co hoc bd nghé dé khao sat. Cu thé, cong
suit va thoi gian xay, bd nghé s& duoc xay
bang may nghién bi Fritshch pulverisette 7 &
téc d6 600 vong/phut va 650 vong/phit & cac
thoi gian 2 gio va 4 gio;
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= Céc chi tiéu theo dai: chi s6 D8O.

Thi nghi¢gm 2: Xdac dinh phuong phdap xu ly
hoa hoc thich hop

= Yéu t6 thi nghiém: thoi gian xir ly kiém,
loai dung méi tay tring, nhiét do tay trang.
Céc cong thac thi nghiém dugc trinh bay
trong bang sau;

biéu kign
tay trang
NaClO | NaClO o~| H202
-25°C -| - 45°C - | 20225 gmc
Piéu kign 4n 4n -4n
xit Iy kiém
NaOH-1h | CT1 | CT2 CT3 | CT4
NaOH-4h | CT5 | CT6 CT7 | CT8
NaOH-8h | CT9 | CT10 | CTil |CT12

= Céch tién hanh: B4 nghé sau khi xir Iy co
hoc s& duoc xur ly héa hoc bao gobm: xur ly
kiém va tay tring:

- Xu ly kiém: Cac mau ba nghé duoc ngam
trong dung dich NaOH 2,5% va khudy trong
may lac trong 4 gio. Huyén phu sau d6 duoc
ly tm 10000 vong/phat trong 5 phut. Loai bo
phan dich ndi, phan lang duoc rira cho dén pH
trung tinh.

Tay trang: Phan ling sau khi rira dén pH trung
tinh duwoc xur ly bang NaClO 3,3% va axit
acetic 0,7% hoac H20; 4% vdéi NaOH 2%.
Qua trinh xir 1y duoc duy tri ¢ 25°C (T1) hoac
45°C (T2). Két thic qué trinh xir ly, phan dich
ndi trén bé mat duoc loai bo va phan ling phia
dudi dugc raa bang nudc kha ion dén pH
trung tinh. Bot ling sau d6 dwoc siy khd &
40°C

= C4&c chi tiéu theo ddi: kha nang tao mang,
thanh phan hda hoc cua ba nghé sau xu ly,
thanh phan cac hoat chét sinh hoc cua bd nghé
sau xu ly.

2.3.2. Phwong phap ché tao mang tir ba
nghé da qua xw ly

Nguyén liéu thu dugc sau khi xur ly b8 nghé sé

dugc dun néng vaoi nude & khoang nhiét d6 va
pH khao sat trong 4 gio, déng thoi qué trinh
ddng nhat dugc thuc hién & 12000 vong/pht
trong 2 phit. Sau do, bo sung thém glycerol
vai ty 1€ 30g glycerol/100 g bd nghé da xur ly,
dun thém 20 phut. Sau d6, dung dich duoc d6
Ién tim acrylic va siy khd véi tu sdy c6 tuan
hoan cudng bac ¢ 35°C. Trude khi xac dinh
dic tinh cia mang, tit ca mang can dugc dat
trong ta hit am it nhat 48 gio.

2.3.3. Phwong phap phéan tich

* Phuong phap do kich thudc ba nghé sau
khi xtr 1Iy: Duong kinh téi da caa 80% luong
hat (D80) xac dinh bang may sang ray, vai cac
kich c& sang lan luot 13 28, 48, 100, 150, 200
va 270 mesh;

= Xac dinh céc chi tiéu vé d6 am, tro, ham
lugng protein theo AOAC. Lipid dugc Xac
dinh theo phuong phap tao mui meth cua
Bligh va Dyer (1959) [3]. Hemicellulose dugc
xac dinh bang phuong phap sic ky long hiéu
nang cao (HPLC) (Gouveia va cs., 2009) [7].
Xenlulose dugc xac dinh theo phuong phap
dugc diéu chinh boi Sun va Cheng. Lignin
dugc xac dinh bang phuong phap TAPPI [15].
Tinh bot, amylose dugc xac dinh theo phuong
phép caa Juliano (1971) [9].

= Xac dinh ham luong cac hop chit phenolic
dugc xac dinh bang phuong phép Folin —
Ciocalteu dugc dé xuéat boi Swain va Hillis
(1959) [13]. Ham lugng curcuminoid dugcC
xac dinh bang phuong phép HPLC theo
Martins va cs. (2012) [12]. Kha ning chdng
oxy hoéa dugc xac dinh béi phuong phap
DPPH theo mdé ta cua Maniglia va
Tapia-Blacido (2016) [11];

= Mau sic va do md duoc xac dinh bang may
do mau cam tay;

= Pic diém co Iy cua mang nghé dugc Xxéac
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dinh bing may INSTRON - My;

= PO 4m va do hoa tan trong nudc ciia mang
dugc xac dinh theo ASTM-D644-99 [2].

2.3.4. Phwong phap xtr ly sé liéu

Két qua thi nghiém duoc phan tich ANOVA
dé so sanh su khéac biét trung binh gitra cac
lan lap lai trong cang thi nghiém p<0.05.

3. KET QUA VA THAO LUAN
3.1. Xtr ly cor hoc ba nghé

3.1.1. Anh hwéng cuaa diéu kién x& ly co
hoc dén kich thwét ba nghé

Muc dich chinh cta xu 1y co hoc la lam giam
kich thuéc cua bd nghé, tao diéu kién thuan
loi cho cong doan xir ly hoa hoc dat hiéu qua
tét nhat. Gia tri D80 1a gi4 tri kich thuéc ma
80% sb nguyén liéu dat dugc dd xac dinh &
cac cdng thire co diéu kién xay khéac nhau. Két
qua trinh bay trong bang 1.

Bang 1. Gia tri D80 cua bd nghé sau khi xtr ly co hoc
& cac diéu kién khac nhau

TT | Piéukién xirly cohoc | Gié tri D80
(mm)

1 | Banghé chua xt ly 0,683 + 0,007

2 | 2 gio - 600 vong/phut 0,515 + 0,007

3 | 4 gio - 600 vong/phat 0,262 + 0,007

4 | 2 gio - 650 vong/phut 0,565 + 0,007

5 | 4 gio - 650 vong/phat 0,448 + 0,007

Nhan thay, cong thac xt ly bd nghé bing
may nghién bi véi toc d¢6 600 vong/phdt trong
thoi gian 4 gio cho D80 (0,262 mm) dat thap
nhét so véi cac didu kién xay con lai. Xay b
nghé trong 2 gio - 650 vong/phut gia tri D80
ctia ba sau khi xay c6 kich thuéc 16n nhat dat
0,565 mm.

3.1.2. Anh hwéng cua diéu kién xiv ly co
hoc dén thanh phan héa hoc cua ba nghé

Bén canh lam giam kich thudc cua ba nghé,

xir Iy co hoc con gilp giai phdng mot sé chat
trong b& nghé, két qua xac dinh thanh phan
cua ba nghé sau khi xtr Iy co hoc & cac diéu
kién khac nhau dugc thé hién trén bang 2.

Bang 2. Thanh phan héa hoc ctia b nghé
sau khi xt ly co hoc & cac diéu kién khac nhau

Chitiéu | Chwa | CT1 | CT2 | CT3 | CT4
xir 1y
Poam | 124+ | 95+ 1(1'2 92+ 1?;3
(%) 0,22 0,4° 0.4b¢ 0,5 0.5b¢
o 45+ | 40+ | 45+ | 47+ | 50+
o ) ) 1 1 1
Lipid (%) 0,22 0,52 0,52 0,8 0,32
Protein 41+ 38+ | 39+ | 40+ | 39+
(%) 0,2 | 0,21 | 0,3 | 0,220 | 0,6
Tinh bot | 62,5+ | 63,8 63;’4 63’5 Gi's
0, C C - - -
(%) LO 1209 ) e | 13 | o
Xenlulose | 82+ | 82+ | 82+ | 82+ | 84+
(%) 01¢ | 01° | 0,3 | 0,1¢ | 0,3

Ghi chd: CT1: ba nghé xay ¢ 2 gio - 600
vong/phat; CT3: ba nghé xay ¢ 4 gio - 600
vong/phut; CT2: bd nghé xay ¢ 2 gio - 650
vong/phut; CT4: ba nghé xay ¢ 4 gio - 650
vong/phdat.

Cac chlr mii khac nhau trong cung mét hang
thé hién sy khac nhau 1a c6 ¥ nghia & muc
o=0,05.

Két qua cho thdy ring, viéc xay bd nghé
khong lam anh hudng dén ham luong cac chat
protein, lipid, tinh bot va xenlulose. Cac cong
thac sau khi xay van chira trén 60% tinh bot,
diéu nay c6 loi cho viéc str dung ba dé tao vat
liéu phan huy sinh hoc.

3.1.3. Anh hwéng cua diéu kién xtr ly co
hoc dén thanh phan cac hoat chat caa ba
nghé

Ham luong céc chit c6 hoat tinh sinh hoc va
kha nang khang oxy hda cua ba ngh¢ da qua
xtt 1y co hoc ciing duge xac dinh, két qua
dugc trinh bay trong bang 3.
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Bang 3. Thanh phan céc hoat chét sinh hoc
cua ba nghé sau khi xtr ly co hoc
& cac diéu kién khac nhau

Chitieu | M2 | 11 | cT2 | cT3 | CT4
xu ly

Curcumin | 401,75 | 403,62 | 401,10 | 39%:30 40210

(MglL) | £470°| +481% | +473% |\ o | 4o

vPhenroIic

tongsé (mg | 7,10+ | 7,11+ | 7,00+ | 712+ | 7,11+

GAE/g chat | 0,05 | 0,05 | 0,07° | 0,08° | 0,03

kho)

Hoat tinh

khaﬂgaoxy 6189 6380+ | 62,9+ | 61,75 | 029
C [ C [ -

(umoltrolox/ £157°| 421° | 313 |£221°| |

g chat khd)

Ghi cha: CT1: ba nghé xay ¢ 2 gio - 600
vong/phat; CT3: ba nghé xay ¢ 4 gio - 600
vong/phut; CT2: bd nghé xay ¢ 2 gio - 650
vong/phut; CT4: ba nghé xay ¢ 4 gio - 650
vong/phat.

Cac chlt mii khac nhau trong cung mét hang
thé hién su khac nhau 1a ¢6 ¥ nghia & muc
a=0,05.

Tuong tu céc thanh phan héa hoc, cac hoat
chat sinh hoc chira trong ba nghé ciing khong
bi anh hudong bai xt Iy co hoc. Cu thé, ham
lugng curcumin trong ba chua xu ly dat
401,75 mg/L con trong ba da xu ly ham luong
dat duoc nam trong khoang 399,30-403,62
mg/L va sy khac nhau gitra cac cong thuc la
khong c6 y nghia ¢ muc a = 0,05. Ham luong
phenolic gitra cac cong thuc chua xi 1y va da
xt ly & cac diéu kién khic nhau ciing khong
c6 su khac nhau, déu nim trong khoang
7,09-7,11 mg GAE/g chat kh.

Hinh 1. B4 nghé sau khi xtr ly co’ hoc

3.2. Xt ly héa hoc ba nghé

3.2.1. Anh hwéng caa diéu kién xi ly hoa
hoc dén kha ndng tao mang cda ba nghé
Xt ly héa hoc dugc tién hanh theo 12 diéu
kién khac nhau va bd nghé sau xur ly s€ duoc
tao thanh mang. Két qua thé hién trén bang 4.

Bang 4. Kha nang tao mang ctia bad nghé
dwoc xtr ly héa hoc & cac diéu kién khac nhau

Piéu kign
tay trang
NaCIO | Naclo | 202 | H02
- oC - - oC -
25°C 45°C- | oo | asoc
. 4h 4h an an
bieu ki¢n ) )
xir ly kiem
NaOH — 1h - - - -
NaOH — 4h + - + -
NaOH — 8h - - - -
Ghi chu: “-” khdng c6 kha nang tao mang;

“+” ¢ kha nang tao mang.

Hinh 2. Mang dworc tao thanh tte ba nghé xtr Iy héa
hoc & diéu kién NaOH - 4 h va NaCIO - 45°C -4 h

Két qua cho ching ta thy rang chi c6 2 mau
la c6 thé tao thanh mang d6 la mau
NaClO-25°C-4 h: bd ngh¢ duogc xay (4 h - 600
vong/phut), xir Iy kiém 4 h va tay trang bang
NaClO & 25°C trong 4 h va mau H,0,-25°C-4
h: b& nghé duoc xay (4 h - 600 vong/phat), xu
ly kiém 4 h va tay tring bang H,0, & 25°C
trong 4 h.

3.2.2. Anh hwéng cha diéu kién xtr ly héa
hoc dén thanh phan héa hoc cta ba nghé

Ham luong céc chat c6 hoat tinh sinh hoc va
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kha ning oxy héa cia mau bd nghé da qua xir
ly hoa hoc duoc trinh bay trong bang 5.

Bang 5. Ham lwong cac chét c6 hoat tinh sinh hoc
trong b& nghé da qua xtr ly héa hoc

Y en Chua NaClO H202
Chi tiéu xitly | -25°C-4h | -250C-4h
. 401,75 | 122,66 | 13343+
Curcumin (mg/L) |, 4 70s | +g560 | 1043
Phenolic tong s6
0 | 710+ | 435+ | 434+
(mg GAB/gchat | gosa | gogb | 0,11
khd)
Hoat tinh khang
oxyhéa | 6189+ | 2580+ | 2742
(uMtrolox/ g chat | 1,572 3,13¢ 0,86°
kho)

Ghi cha: Cac chir mi khdc nhau trong cung
mét hang thé hién sw khdc nhau la cé ¥ nghia
o miec a = 0,05.

Két qua cho thay riang, ham luong curcumin
cua bd nghé chua xtr 1y dat 401,75 mg/L, ham
lugng curcumin cua bd nghé xuir ly ¢ cong
thac NaClO-25°C-4h va cong thiac H.0>
-25°C-4h lan luot dat 122,66 va 133,43 mg/L
c6 thé thay xu ly bang NaClO va H.0, d lam
ham lugng phenolic tong va curcumin trong
ba giam gap hon 3 lan, tuy nhién, ba van gii
duoc hoat tinh khang oxy hoéa ma chua méat
hoan toan.

3.2.3. Anh hwéng caa diéu kién xtr ly hoa
hoc dén mau sac cta ba nghé

Muc dich quan trong cua xu ly héa hoc la
gilp loai bé mau dic trung ctia bd nghé, dé
danh gia hiéu qua caa qua trinh xir Iy, mau sic
ctia ba nghé sau xur 1y ciing da duoc kiém tra
lai, két qua trinh bay trong bang 6.

Bang 6. Pic diém vé mau sac cta ba nghé
& cac diéu kién xtr ly héa hoc khac nhau

Chi Ch P Iy NaClO-25°C | H20225°C
tiéu wea xii I o )2
L= | 451+01° | 683208 G%GGE;i

Chi | o o | NaClO-25°C | Hz0z25°C
tiéu @ xwty -4h -4h

a* 13,5+ 0,2 55+07° | 7,5+0,8
b* 471+02% | 1880+0,5¢ | 20,2+0,8

Ghi cha: Cac chir mii khdac nhau trong cung
mét hang thé hién su khdc nhau la ¢6 ¥ nghia
o mue o = 0,05.

Hinh 3. Ba nghé sau khi xtr ly dung lam nguyén liéu
cho che tao mang

Két qua trén bang cho thay, cac cong thic ba
nghé duogc xur ly hoa hoc vit liéu c6 do sang
cao hon so voi ba nghé chua dugc xu ly (thé
hién ¢ tham s6 L cao). Pidu nay c6 thé giai
thich la do, viéc xur ly hoa hoc da loai bo bot
nhom mau cta curcumin va lignin (Andra
Mahecha va cs., 2015), khién vat liéu tré nén
sang hon. Nhu vay, viéc xt ly hoa hoc da cé
tac dung tich cuc trong viéc loai bo mau vang
dac trung cta ba nghé.

3.3. Panh gia tinh chat co ban cta mang
nghé ché tao tir ba nghé da qua xdv ly

M6t s6 tinh chét co 1y ciia mang tir ba nghé da
dugc xac dinh. Két qua trinh bay trong bang
7.

Bang 7. Dac diém co ly clia mang ché tao tir bd nghé
& cac diéu kién xtr Iy khac nhau

Tinh chat NaClO-25°C-4h | H202-25°C-4h
Do day (um) 71x8° 78+ 6°
Do bén kéo . b
(MPa) 18,85+0,1 29+0,3
P gidn dai khi . .
it (%) 2,54+0,2 0,03 +0,01
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Tinhchit | NaClO-25°C-4h | H,0,-25°C-4h
Do 4m (%) 14,6 +0,5° 14,8 +1,0%
DPohoatan (%) | 36,43+ 15° 50,3 + 0,6

Ghi chu: a — c¢: Gia trj trung binh véi cac chir
cai khac nhau trong cling mét dong cho thdy
sir khac biér ddng ké gira cac mang ché tqo tir
bd nghé duoc xir Iy bang cdc phwong phdp
khac nhau.

Ta két qua c6 thé nhan thidy mang
NaClO-25°C-4 h c6 do bén kéo va do linh
hoat tét nhat. Mang H202-25°C-4 h dé bi hoa
tan hon va c6 kha nang thAm nudc cao hon
mang NaClO-25°C-4 h. Dya vao tinh chat co
ly da khao sét ¢ thé lya chon phuong phép
xt 1y hda hoc bang NaClO 3,3% cho ba nghé
dé tao dugc mang cd nhitng tinh chét phu hop
nhét cho bao goi thuc pham.

4. KET LUAN VA KIEN NGHI

Xt ly bd nghé bang phuong phap co hoc va
hoa hoc déu gilp cai thién duoc kha ning tao
mang tir bd nghé. Xir Iy co hoc ba nghé bang
may nghién bi & 4 gio, téc do 600 vong/phut.
Sau d6, xtr Iy héa hoc ba nghé biang NaClO
3,3% cho hiéu qua tao mang tét khi mang tao
thanh c6 cac dic diém co ly phi hop cho tng
dung bao gdi. Mau mang NaClO-25°C-4 h
cho thdy qua trinh oxy hoéa tinh bt 16n hon,
tao ra nhiéu tuong tac véi cac chat hoa déo dé
tao thanh mang c6 cu trac ddng nhat, bén
hon vé mit co hoc va kha ning tan trong nudc
thip hon. Mic du xu 1y héa hoc 1am 1am ham
luong mot sé hoat chat nhu phenolic tong,
cucurmin... nhung mang tao thanh van gii
dugc kha nang khang oxy hoa.
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