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ABSTRACT

The objectives of this study were to determine the optimal latex pH
level for coagulation of rubber latex using lactic acid and to evaluate
the effects of lactic acid on natural rubber coagulum quality. In this
study, 3% lactic acid was added to the latex until the latex pH values
reached 4.6, 4.9, 5.2, 5.5 and 5.8; meanwhile, the control treatment
was added with 3% acetic acid until the latex pH value was at 5.4.
The rubber coagula of the optimum and the control treatment were
evaluated for mechanical, physical and chemical criteria based on
the international standards of quality for natural rubber grades. The
results showed that latex pH of 5.5 resulted from the addition of 3%
lactic acid was the optimum for latex coagulation, which also helped
to reduce the necessary amount of acid used in latex coagulation
and therefore reducing the risk of water pollution. The quality of
natural rubber coagulum that was coagulated by lactic acid met
all requirements of technical standard for SVR 5 grade based on
the Standard Vietnamese Rubber 3769:2004. The rubber coagulum
coagulated by 3% lactic acid had a higher initial plasticity (Po) and
a lower plasticity retention index (PRI) than that coagulated by 3%
acetic acid.
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TOM TAT

Muc tiéu clia nghién ctu 1a x4c dinh diéu kién pH ma thich hgp dé
danh déng mi cao su bing axit lactic, ddng thdi danh gia dnh hudng
clia axit lactic dén chét lugng clia sdn pham mu dong sau ché bién.
Thi nghiém st dung axit lactic & ndng do 3% dé them vao mi nude
(latex) cho dén khi pH mu dat cac gia tri 4,6, 4,9, 5,2, 5,5 va 5,8;
nghiém thic déi ching st dung axit acetic 3% thém vao mu cho dén
khi pH mi dat 5,4. S4n pham sau danh dong ctia nghiem thic t6i wu
nhét va nghiém thitc déi ching duge danh gia céc chi tidu co - 1y -
hoa theo tieu chudn qudc té vé chat lugng cao su. Két qui cho thiy
st dung axit lactic 3% thém mu cao su cho dén khi pH trong mu dat
5,5 cho kha ning dong mu tét va tiét kiem dudc lugng axit st dung,
gidm thiéu 6 nhiém ngudn nudc. Chét lugng mu khi duge danh dong
bing axit lactic hoan toan dat tieu chuan kj thuat cta san phdm mi
SVR 5 theo Tieu chuidn Viet Nam TCVN 3769:2004. So véi phuong
phiap danh déng bing axit acetic, mi cao su dugc danh dong bang
axit lactic c6 d6 déo ban dau (Po) cao hon nhung chi s6 duy tri do
déo (PRI) lai thap hon.

axit formic hodc axit acetic diing dé danh dong
mii cao su dao dong tit 4 — 7 kg/tan san pham

Theo s6 lieu théng ke, dién tich cao su ciia Viét
Nam dén cudi ndm 2021 1 938,8 nghin ha. Viét
Nam hién 1a nuéc xudt khdu cao su thién nhién
(CSTN) 16n thtt 3 thé gidi sau Théi Lan va In-
donesia. Trong nam 2021, xuat khau CSTN ctia
Viet Nam u6c dat hon 1,9 trieu tin véi gia tri
gan 3,3 t§ USD (VRA, 2022). Hau hét cac quy
trinh ché bién CSTN (ngoai trur latex CSTN co
dac) déu can dén buée tao mu dong, bao gom
déng mu ty nhién vh mi doéng bing héa chat.
Hoéa chat thuong duge sit dung trong danh dong
mu cao su la axit formic ho#c axit acetic. Lugng

tity chiing loai cao su (VRG, 2019). Nhuge diém
cua viéc st dung axit trong danh dong mu cao
su la lam giam pH nuéc thai trong qua trinh ché
bién cao su, anh hudng dén moi trudng xa thai
néu khong c6 bien phap xi Iy phit hgp, dong thai
ciing lam tang lugng nude dimg dé ria cao su.
Theo Nguyén (1999), dé san xuat 1 tan san pham
cao su can dimg dén 30 - 35 m® nuéc va do pH
trong nudc thai ché bién cao su cé st dung axit
danh dong dao dong tir 4,98 - 5,24.

0 caly cao su, mil cao su duge thu hoach bing
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cach cét 16p vo méng trén cay, mu cao su cé chita
30 — 50% chat kho bao gom 94% la polyisoprene
va 6% con lai 1a céc loai protein, lipid va carbo-
hydrate (D’auzac & ctv., 1989). Sau khi chay ra
khéi hée théng 6ng mi, mu cao su rat dé bi nhiém
vi sinh vat, bao gom ca vi khuan va nam (Inta-
pun & ctv., 2010; Glushakova & ctv., 2016). C6
hai nhém vi khuan hién dién trong mu cao su bao
gdm: (i) nhém vi khuan ki khi thic day qua trinh
déng mu bang cach phan hiy dusng va cac hop
chit hydrocarbon khic trong mi cao su thanh
cac axit, (ii) nhom vi khuan hiéu khi ngan can
qué trinh déng mf bing cich phan hiy protein
c6 trong mu thanh céc san pham théi rita. Néu
moi trudng c6 sy hién dién ctia dudng va protein
thi qua trinh phan hiy duong thanh axit sé dién
ra truée, tiép theo 14 qua trinh phan hiy protein
ho#c quéa trinh 1én men sé dién ra nhanh hon qué
trinh phan htiy protein. Méi quan hé gitta vi sinh
vat trong mu va qua trinh dong tu mu cing duge
chi ra bdi Satchuthananthavale & Satchuthanan-
thavale (1971), nhém tac gid thay ring khi mu
cao su vo trung thi mt sé khong dong tu cho du
thoi gian dé dong len dén 5 ngay. Do do, qua
trinh déng mu ty nhién phu thudc rat nhidu vio
chiing vi sinh vat hién dién trong mu (Altman,
1947). M1 cao su bat dau dong tu khi mat s
vi sinh vat hién dién trong mu 14 10° CFU/mL
(Taysum, 1958). Céc vi sinh vat tao ra axit lam
pH mi cao su gidm xubng va din dén dong tu
tu nhién (Salomez & ctv., 2014). Céc axit sinh
ra trong qué trinh phan hiy dudng va cac hgp
chat hydrocarbon khac hau hét 1a axit béo bay
hoi va chit yéu la axit lactic do vi khudn lactic
sinh ra (Salomez & ctv., 2014). Tuy nhién, cho
dén nay van chua c6 mot nghién ctu ndo danh
gia anh huéng rieng biét clia vi khuan lactic len
qué trinh dong ty ma cao su trong ty nhién va
chat lugng san pham cao su thién nhién.

Nhim rtat ngan thai gian dong mi tir nhién va
gidm thiéu lugng axit ding trong danh dong mi,
dong thsi lam gidm luong dusng va cac hop chét
hydrocarbon khac trong nuée thai ché bién cao
su nhd sy phan hily nhanh ctia mot lugng thich
hop vi khudn sinh axit lactic duge thém vao md,
viéc phan lap, xac dinh chiing vi khuan sinh axit
lactic c6 khé ning thic ddy qué trinh dong mii
cao su x4y ra nhanh nhét can dugc nghién citu.
Tuy nhién, truée khi thire hién nghién citu danh
dong mu bing vi khuan lactic, can thiét phai xéc
dinh dugc nong do axit lactic thich hop dé danh
dong mu v& chic chin réng axit lactic (gian tiép
danh dong bing vi khuan lactic) khong lam anh

huéng dén chat lugng cao su thanh pham.
2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat lisu

Vat lieu sit dung cho thi nghiém 14 mu cao su
ciia dong vo tinh RRIV 124 & tudi cao thit 7.
Nhitng cay cao su ctia dong vo tinh RRIV 124 &
tudi cao thit 7 duge cao lic 2 gio sang, sau khi
cao 6 gio, tat ca lugng mi trong chén hitng mi
dudgc thu vio can dyng mau va mang vé phong
thi nghiém tai Vién Nghién cttu Cao su Viét Nam,
Qubc 16 13, x& Lai Hung, huyén Bau Bang, tinh
Binh Duong.

Cac hoa chét dudc stt dung trong nghién ctu dé
danh dong mu cao su la axit acetic (Lotte, Han
Qubc) va axit lactic (Mecrk, M¥).

2.2. Phuong phap nghién cidu

2.2.1. Khao sat néng d6 axit lactic thich hdp cho
déng mu cao su

Thi nghiém nh&m xac dinh nong do pH phit
hop dé danh dong mi cao su. Theo Tiéu chuan co
sd TCCS101:2015/TDCNCSVN duge Tap doan
Cong nghiép Cao su Viét Nam ban hanh nam
2015 trong san xuit san pham cao su, can thém
vao mot luong axit acetic dén khi pH mt dat tu
5,2 dén 5,5 (VRG, 2015). Trong khi d6, Gea &
ctv. (2018) lai cho ring, dé mii cao su dong tu thi
pH ndm trong khodng 4,5 dén 4,8.

Thi nghiém dugc bd tri hoan toan ngdu nhién,
6 nghiém thitc va 3 1an lap lai. Mi nghiém thic 1a
mot khay nhua chita 2 kg mi nuée (latex). Mau
mu cao su ldy tai vudn cay c6 téng ham lugng
chat ran (Total solid content, TSC) la 33,4%, pH
trong mu la 6,5, nhiét do trong mu la 26°C, sau
d6 mau mu dugce chia vao céc khay nhya véi trong
lugng 2 kg mi/khay. Cac nghiém thitc thi nghiém
dugc trinh bay & Bang 1.

C4 6 nghiem thic duge them axit dé dat céc
gia tri pH tuong ting nhu & Bang 1, dé dong tu
nhién trong 6 gid & diéu kién nhiet do phong thi
nghiém 13 30°C va am do 1a 69%. Sau 6 git danh
dong, tién hanh thu mt dong, cin mi dong nhidu
lan thanh to méng véi do day khoang 0,25 cm va
treo 2 ngay trong béng mat. Sau 2 ngay, mau mu
dude mang sdy & nhiet do 105°C dén khi dat trong
lugng khong doi. 0 ting nghiém thitc, mau nude
thu dugce sau khi thu ma dong va lugng nude chay
ra trong qué trinh can mu sé dugce thu gop lai, can
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Bang 1. Cac nghiém thitc thi nghiém danh dong mu cao su bang axit lactic va axit acetic

Nghiém thic

No6i dung thi nghiém

NT1 (Dbi chiing)
NT2
NT3
NT4
NT5
NT6

Thém axit acetic 3% dén khi pH trong mu dat 5,4
Thém axit lactic 3% dén khi pH trong mu dat 4,6
Thém axit lactic 3% dén khi pH trong mu dat 4,9
Thém axit lactic 3% dén khi pH trong mu dat 5,2
Theém axit lactic 3% dén khi pH trong mu dat 5,5
Thém axit lactic 3% dén khi pH trong mu dat 5,8

trong Iugng va ghi nhan két qua. Mau nuéc thu
gop 6 trén dude sdy ¢ 105°C dén khi nuée bdc hoi
hoan toan, thu lugng mu con lai, can trong lugng
va ghi nhan két qui. Nghiém thitc dude chon Ia
nghiém thic c6 trong lugng mt dong cao nhat
va trong lugng mi con lai trong nuée sau khi siy
thap nhat. MAu mu ciia nghiém thitc ndy dudc st
dung cho viéc danh gia chit lugng san pham sau
danh dong.

2.2.2. Anh huéng ctia danh déng mu bang axit lac-
tic dén chét ludgng cao su thién nhién

Thi nghiém nhim x4c dinh viéc danh dong mu
bang axit lactic c6 &nh huéng dén chat lugng san
pham cao su so véi phuong phap truyén théng
hién dang st dung la axit acetic hay khong. Mau
mi cla nghiém thic danh dong t6t nhat bing
axit lactic vA nghiém thic danh dong bing axit
acetic (N'T1) dugc sit dung cho viéc danh gia chét
lugng mi. SAu mau mi (2 nghiem thic x 3 1an
lip lai) sau khi sy dugc kiém tra, danh gid cac
chi tieu co - 1y - héa theo tieu chuan quéc té vé
chat lugng cao su tai Trung tam Quan ly Chéat
lugng Cao su Thién nhién, Vién Nghién ctu Cao
su Viet Nam. Cac chi tiéu danh gia chat lugng
cao su dugc mo té & Bang 2.

2.3. X1t ly sb lieu

S6 liéu thi nghiem dugc thu thap, phan tich
va x1t Iy bing phan mém Microsoft Excel. Trac
nghiém phan hang ANOVA bing phan mém SAS
9.1.

3. Két Qua va Thao Luan

3.1. Nong do axit lactic thich hgp dé déng mii
cao su

M cao su sé dong lai tai mot mic pH nhat
dinh. Trong qué trinh danh déng ma, néu pH mu
cao hon miic nay, tic la chua du lugng axit thi

mu sé khong dong hoan toan va sé bi chay theo
ngudn nudc ra ngoai lam that thoat mi dan dén
gidm lgi nhuan kinh té. Ngudc lai, néu nong do
pH quéa thap, tidc 14 cho du axit thi lwgng axit
con du sé theo nudc thai ra méi trudng, gay lang
phi v& lam anh huéng dén moi truong. Két qua
khéo sat nong do pH thich hop dé danh dong mii
cao su bang axit lactic dugc thé hien ¢ Bang 3.
Lugng ma dong trung binh thu duge 6 6 nghiém
thic 14 663,55 g, cac nghiém thiic c6 sy khac biét
rat c6 y nghia théng ké & mitc ¥ nghia 99%, trong
d6 nghieém thitc thém axit lactic 3% dén khi pH
trong mi dat 5,8 khac biét rat ¢6 ¥ nghia thong ke
6 muc ¥ nghia 99% so v6i 5 nghiém thitc con lai.
Lugng mu con lai trong nuée dao dong tir 3,15
dén 6,23 g, trung binh Iugng ml con lai trong
nude 1a 3,93 g va cac nghiem thic khac biét rat
c6 ¥ nghia vé mat théng ké ¢ mic ¥ nghia 99%,
trong do hai nghiém thitc thém lugng axit lactic
3% dén khi pH trong mu dat 5,2 va 5,5 khong
khac bigt so v6i dbi ching (st dung axit acetic
3% dén khi pH trong mu dat 5,4). Ty le dong
mi § cac nghiém thic dao dong tir 99,07% dén
99,53%, ty lé dong mu thap nhit dugc ghi nhan
& nghiém thic sit dung axit lactic 3% dén khi pH
trong mu dat 5,8.

Két qua danh gia dong mu cho thay, khi pH
trong mu dat 4,6 va 4,9 thi khéi lugng mt dong
thu dugec khong c6 khac biét so v6i dbi chitng
nhung lugng mi con lai trong nuée thap hon va
ty 1é dong mi cao hon so véi dbi chiing va khac
biét rat c6 ¥ nghia théng ké ¢ mic ¥ nghia 99%
so v6i d6i chiing. Khi st dung axit lactic 3% dén
khi pH trong mi dat 5,8 thi khéi lugng mu dong
thu dugc thap hon, lugng mi con lai trong nudc
cao hon, ty 1é dong mu thap hon so vé6i déi chitng
va khac biét rat c6 ¥ nghia vé mat théng ke &
mitc ¥ nghia 99% so vdi dbi ching. Dic biét, khoi
lugng mi déng thu dude, lugng mu con lai trong
nuée va ty lé dong mu clia nghiém thic st dung
axit lactic 3% dén khi pH trong mu dat 5,2 va
5,5 va nghiém thic déi ching khong c6 khac bigt
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Bang 2. Cac chi tiéu chat lugng ma danh gia theo tieéu chudn qubc té vé chat lugng cao su

STT Chi tiéu Phuong phap thi
1 Ham lugng chat ban giit lai trén ray 45 pm, % m/m  TCVN 6089:2016 (ISO 249:2016)
2 Ham lugng tro, % m/m TCVN 6087:2010 (ISO 247:2006)
3 Ham luong Nito, % m/m TCVN 6091:2016 (ISO 1656:2014)
4 Do déo ban dau (Po) TCVN 8493:2010 (ISO 2007:2007)
5 Chi s6 duy tri do déo (PRI), (P30/Po) x 100% TCVN 8494:2020 (ISO 2930:2017)
6 Do nhét Mooney, ML (1+4) 100°C TCVN 6090-1:2015 (ISO 289-1:2015)
7 Do bén kéo ditt, MPa TCVN 4509:2013 (ISO 37:2011)
8 Gian dai kéo dut, % TCVN 4509:2013 (ISO 37:2011)
9 Dac tinh luu héa TCVN 6094:2010 (ISO 3417:2008)

c6 ¥ nghia théng ké. Két qua nay ciing phit hop
vai thyce té san xuét khi cdc nha may ché bién
thém axit acetic vio trong mu dén khi pH mu
dat tr 5,2 dén 5,5 (VRG, 2015). Tuy nhién, trong
thi nghiém nay, nghiém thiic st dung axit lactic
3% dén khi pH trong mu dat 5,5 duge Iya chon
13 nghiém thitc t6i wu dimg dé danh dong mii
cao su do st dung it lugng axit lactic nhung van
ddm bao khéi lugng mt dong thu dude va ty 1é
dong mu tuong duong va khong cé su khac biét y
nghia théng ké so véi déi chiing. Thém nita, viec
Iya chon nghiém thic st dung it axit hon han
ché dugc lugng nude st dung cho viée rita axit
du thira, han ché anh huéng moi trudng dat, moi
truong nuée va cac dong vat sdng xung quanh
(Ortiz & Caicedo, 2018).

3.2. Chat lugng cao su thién nhién khi danh
déng mu cao su bang axit lactic

Két qua phan tich cac chi tieu cong nghé mu
clia cic mau mu dong & nghiém thic déi ching
(NT 1, stt dung axit acetic 3% dén khi pH trong
mu dat 5,4) v nghiém thic t6i wu nhat (NT 5,
st dung axit lactic 3% dén khi pH trong mt dat
5,5) duge trinh bay trong Bang 4. Két qua so
sanh cac diic tinh vé cong nghé mi1 § hai nghiem
thitc cho thay bén canh mot s6 dic tinh c6 gia tri
tuong duong nhau con ¢ mot sé6 dic tinh véi gid
tri khac biét nhau gitta hai nghiém thic. Cac dac
tinh cong nghé mu khong c6 su khac biét thong
ké gitta hai nghiém thiic bao gdm ham lugng chat
ban, ham lugng nito, do nhét Mooney, momen
xodn cuc tiéu, thdi gian bit dau luu héa, thoi
gian luu hoa téi da va do gian dai kéo dit. Trong
khi dé6, cac dic tinh cong nghé mu khac biét y
nghia théng ké gifta hai nghiém thitc bao gdm
ham lugng tro, do déo ban dau, chi s6 duy tri do
déo, momen xoan cuc dai va do bén kéo.

Trong sb céc dic tinh cong nghé mi cao su thi
céc chi tidu do déo ban dau, chi sé duy tri do déo
va do nhét Mooney 1a quan trong nhat (Palu &
Bonfils, 2003; Sakdapipanich & ctv., 2007). Theo
do6, do déo ban dau la mot trong nhitng chi tieu
quan trong dé danh gia chat luong cao su kho,
n6 cho biét mitc do chéng ldo hoa clia san pham
cao su sau ché bién va luu trit. Két qua phan tich
cho thay do déo ban dau ctia nghiém thic sit dung
axit lactic (52,07) cao hon han so véi nghiém thiic
dbi chitng stt dung axit acetic (46,60). Chi s6 duy
tri do déo cho biét kha nang khang nhiét ciia cao
su, két qua phan tich cho thiy nghiém thic danh
dong mu bing axit acetic ¢6 chi s6 duy tri do déo
cao hon (89,83) so v6i nghiém thitc ddnh dong mu
bang axit lactic (85,80). Mic dut ¢6 sy khac biet
& mot s6 chi tieu cong nghé ma giita hai miu mu
dude danh dong bing axit lactic va dudc danh
dong bang axit acetic nhung ca hai miu ma trén
déu c6 cac diic tinh cong nghé dat tieu chuén ki
thuat ctia sin pham mi SVR 5 theo Tiéu chuan
Viet Nam TCVN 3769:2004. Nhu vay, trong ché
bién céc san pham mii cao su, hoan toan cé thé
stt dung axit lactic dé danh dong mu cao su thién
nhién.

4. Két Luan

Trong ché bién cac san pham mii cao su, hoan
toan c6 thé st dung axit lactic & ndng do 3%
dé danh dong mu cao su thién nhien. Lugng axit
lactic cho vio mi dén khi pH mu dat 5,5 dugc
xem 1 t6i wu nhat vi c6 hiéu qua danh dong tdt
va tiét kiem dugc axit, gidm thiéu 6 nhiém nguon
nudgce.

Chét lugng san pham cao su khi danh dong
mii bing axit lactic hoan toan dat tiéu chuan ky
thuat ctia san pham mi SVR 5 theo Tiéu chuan
Viet Nam TCVN 3769:2004. Khi so sanh chat
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Bang 4. Dic tinh cong nghé mt khi danh déng mii cao su bng axit lactic va axit acetic

Nghiém thic ddnh dong mu

Chi tieu Tieu chuan chét lugng™) —= acetic, — Axif Tachic, ~ 1rung binh  Fy,  CV (%)
pHmi=54 pHma=55
Ham Iuong chat ban (%) <005 0.023 0,045 0,034 .07 074
Ham lugng tro (%) < 0,60 0,52% 0,48b 0,50 688,93** 0,10
Ham lugng nito (%) < 0,60 0,62 0,62 0,62 0,05 0,79
Do déo ban dau (Po) > 30 46,60* 52,07° 49,33 103,85** 1,33
Chi s6 duy tri do déo (PRI) > 60 89,832 85,80P 87,82 115,35** 0,26
D6 nhét Mooney ML (1'4+4°) 100°C > 60 + 52 72,66 73,81 73,24 2,978 1,12
Momen xo#n cic tiéu (ML, dNm) R 3,23 3,30 3,26 1,32m 1,19
Momen xo#n cyc dai (MH, dNm) R 18,512 17,320 17,91 745,32 0,30
Thoi gian bt dau luu hoa (tS1, giay) R 73,67 77,33 75,50 2,811 3,55
Do bén kéo (TS, Mpa) R 13,522 9,02 11,72 37,16 6,18
Thoi gian luu héa t6i da & 90% (90, giay) R 524 633,67 578,83 16,09 5,78
Do gian dai kéo ditt (%) R 983,67 960,00 971,83 8,740 1,01

Sé lieu ham lugng chat ban, ham lugng tro, ham luong nitd duge chuyén ddi bing (x + 05)/2, chi sé duy tri do déo dugc chuyén ddi bing (x)!/? va momen xoén cyc tidu dudc
chuyén ddi bing log(x + 1) trudc khi xit Iy théng ke, véi x 1a gia tri thuc do dudc; trong ciing mot hang céc gia tri trung binh cé ciing ky tu khong c6 sy khac bigt ¢6 y nghia;
BS: khac biet khong c6 ¥ nghia; *: khac biét c6 ¥ nghia mitc 0,05; **: khac biet rat c6 ¥ nghia mic 0,01; (V): Tieu chudn k§ thuat ma SVR5 (TCVN 3769:2004); (®): Tieu chuan
k§ thuat yéu cau cao nhéit trong chat lugng cao su thién nhién, mi SVR5 khong yéu cau (TCVN 3769:2004); R 1a déac tinh cong nghé mi duge kém theo khi ¢6 yéu cau cua
khach hang.

Bang 3. Két qua st dung cia axit lactic ding dé danh dong mu cao su

Nghiém thic Mu dong thu dugde (g) Mu con lai trong nude (g) Ty lé dong ma (%)
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Thém axit acetic 3% dén khi pH trong mu dat 5,4 663,86 + 0,34* 3,56 + 0,22P 99,47 + 0,033
Thém axit lactic 3% dén khi pH trong mu dat 4,6 664,05 £ 0,29 3,15 £ 0,06° 99,53 + 0,010
Thém axit lactic 3% dén khi pH trong mu dat 4,9 664,28 + 0,10 3,21 £ 0,10¢ 99,52 £+ 0,015*
Thém axit lactic 3% dén khi pH trong mu dat 5,2 663,82 £+ 0,27* 3,63 + 0,03P 99,46 &+ 0,005
Thém axit lactic 3% dén khi pH trong mu dat 5,5 663,91 £+ 0,08% 3,81 + 0,02P 99,43 £+ 0,002
Thém axit lactic 3% dén khi pH trong mu dat 5,8 661,38 + 0,16 6,23 + 0,12* 99,07 £ 0,017°
Trung binh 663,55 3,93 99,41
Fiom 62,74%* 262,4** 261,32**
CV (%) 0,04 3,14 0,02

S6 lieu ty le dong dugc chuyén ddi bing Axvu\m trude khi xt 1y théng ke, v6i x 1a gia tri thyc do dudc; trong ciing mot cot cac gia tri trung binh + SD c6 ciing ky
tu khong c6 su khac biet c6 y nghia; **: khac biét rat c6 y nghia (P < 0,01).

& Phat trién 21(5)
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lugng san pham, so véi phuong phap danh dong
mi bing axit acetic, mi cao su duge danh dong
béng axit lactic ¢c6 do déo ban dau (Po) cao hon
nhung chi s6 duy tri do déo (PRI) lai thap hon.

Loi Cam Doan

Chiing t61 cam doan bai bao do nhém téc gia
thure hién va khong c6 bat ky mau thuin nao giita
cac tac gia.
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