Nghién ctru khoa hoc c6ng nghé

NGHIEN C(’U CHE TAO SAN PHAM CHONG NAM MOC
CHO GIAY DA QUAN NHU TU’ NGUYEN LIEU QUE

VO THI HOAI THU, NGUYEN TRONG DAN, BDINH THI THU TRANG,
NGUYEN TRUONG GIANG, BO TH| THUY

1. PAT VAN PE

Trong diéu kién khi hau nhiét d6i 4m ctia nudc ta, san pham giay da quan nhu
trong khi bao quan va khi cép phat thuong hay bi mdc, lam giam chét lugng ciia san
pham. Hién nay gidy da quin nhu dugc chdng ndm mdc bang cac tai hit am
silicagel. Tuy nhién, sau mot thdi gian ngan dé trong khong khi am thi silicagel s&
bdo hoa nudc, lam mat tac dung hit 4m, nén ndm mdc tiép tuc phat trién. Xuét phat
tir thuc tién d6, nhom tac gia lya chon giai phap dung chat chéng ndm mdc cho giay
da quan nhu.

Trong sb cac chat c6 hoat tinh chéng ndm méc, a-brom cinnamaldehyde c¢6 tac
dung chdng ndm méc phd rong [1, 3, 4, 5, 6] va dugc tong hop tir cinnamaldehyde
v6i hiu suit 68+91% [6, 7]. Trong nghién ctru ndy nhom tac gia str dung tinh dau
qué cua Viét Nam dé 1am nguyén liéu téng hop a-brom cinnamaldehyde va tir d6
ché tao san pham chéng nam méc cho giay da quan nhu.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Tinh dau qué ban trén thi truong dwoc phan tich c6 ham luong
cinnamaldehyde 1a 85%, chat mang silicagel 60, 0,04+0,06 mm cua hang Scharlau.
Diém noéng chay duoc do trén may Bansted Electrothermal 9100 (Anh), téc do gia
nhiét 1°C/phat. Ham luong chét dugc do trén may UV-VIS 8453 (AGILENT, My¥).
Phé cong huéng tir hat nhan 'H va C dwoc do trén may ADVANCE Spectrometer
(BRUCKER, Germany) ¢ tan s6 500 MHz va 125MHz, dung mdi DMSO-ds, phd IR
dugc do trén may FTIR Affinity-1S. Cac loai phd déu dugce do tai Trung tdm Cac
phuong phap phd tmg dung, Vién Hoa hoc, Vién Han 1am khoa hoc va Cong nghé
Viét Nam. Giay da quin nhu nhiém ndm méc thu thap tir cac kho bao quan thudc
Vién Nghién ctru va ting dung quan nhu. Cac chiing ndm méc duoc phan 1ap va thu
nghiém tai Phan vién Cong nghé Sinh hoc, Trung tam Nhi¢t doi Viét - Nga. Dinh
danh dya trén hinh thai khuén lac va té bao tién hanh tai Vién 69, Bo Tu 1énh Lang.

2.1. Chuyén hoéa tinh diu qué thanh a-brom cinnamaldehyde
o-brom cinnamaldehyde dugc tao thanh tir tinh dau qué theo cac phuong trinh
phéan rng va quy trinh sau:
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Can 61,1 g tinh dau qué (tvong tng véi 0,394 mol cinnamaldehyde) vao binh
cau ba ¢6 500 ml, thém 150 ml axit axetic bang. Pt binh cau trén bép tir c6 ndi cach
thity ¢6 sinh han hoi luu. Bat may khudy tir, nho tir tir 21 ml brom (0,395 mol) trong
khoang 15 phut, sau d6 khudy hdn hop phan tng thém 10 phut (két thiic phan tng 1).
Tién hanh gia nhiét hdn hop 1én 80°C, thém 32,47 g natri axetat (0,4 mol), khudy
manh hon hop phan tng trong 1 gior (két thiic phan tmg 2). Sau d6 d6 hdn hop vao
500 g d4, loc san pham trén phéu loc Buchner, rira 3 14an x 200 ml nudc cat, két tinh
lai toan bd san pham trong 250 ml etanol 96% dé trong tu 4°C trong khoang 12 gid,
loc san pham va rira 2 1an x 30 ml etanol 96% lanh. Lam kho san pham & 50°C trong
5 gior thu duoc 68,2 g a-brom cinnamaldehyde, hiéu sut tinh theo cinnamaldehyde 1a
82%., Tne=71,2+72,3°C. DB tinh khiét 99,1% theo phuong phéap phan tich UV-VIS.

2.2. Phén 1p miu gidy da quin nhu bi nhiém nim méc

Mau giay da quan nhu dugc xac dinh ving bi nhidm nim, ding tim bong sach
da khir tring quét 1én bé mat gidy bén ngoai va bén trong sau do cho vao 6ng
nghiém chira nuéc mudi sinh 1y da khtr tring. Tién hanh pha loing dén ndng do
thich hop. Hut 0,1 ml dung dich & mét ndng do pha lodng lya chon cho vao dia petri
chira moi truong Czapek da khir tring. Dung que trang dan déu dich trén bé mit
thach. Nudi cdy o nhiét do 30°C, trong thoi gian 48+72 gid. Quan sat su phat trién
ctia ndm mdc, chon khuan lac riéng r& ciy sang dia thach khac dé thu cac chung ndm
thuan khiét va mang dinh danh.

2.3. Xac dinh ham lweng e ché tdi thiéu ciia a-brom cinnamaldehyde ddi
véi cac chiing nam moc phan lap dugc

Str dung cac chiing ndm mdc phén 1ap duoc cung v6i chung Aspergtllus niger
dugc st dung dé nghién ctru va thu dich bao tir. Phun déu dich chira bao tr nam moc
d3 chuén bi 1én dia moi trudng PDA, ding que trang trai déu, mdi chung lap lai 3 1an
& mdi nong do nghién ctru. Cac dia thi nghiém duoc dét vao cac hop nhua thé tich 5 lit
(tuong duong Vcn thé tich cua hop dung giay da quan nhu) cé treo gidy da tim chat
trc ché ndm mdc a-brom cinnamaldehyde v6i ham luong 1 mg; 3 mg; 5 mg va 7 mg,
bd sung nudc dé on dinh d6 4m. Pat nudi trong diéu kién méi truong va tién hanh
danh gia sau 28 ngay.

2.4. Ché tao san phim chéng nim moc va danh gia ham lwong cia a-
brom cinnamaldehyde theo thoi gian

2.4.1. Ché tao sin phdm chéng ndm méc trén chit mang silicagel

Can cac lugng a-brom cinnamaldehyde khac nhau la 2,5284 g; 1,7836 g va
1,1223 g cho vao binh ciu 1 ¢6 100 ml. Thém 30 ml axeton va lac déu cho chét ran
tan hoan toan. Thém 10 g sﬂlcagel vao va cat cd quay chan khong loai bd axeton &
30°C trong 30 phut. Sau do do chét rin ra cdi s va nghién min, can chinh xac 1 gam
san pham cho vao tai vai xdp kich thudc 3 x 3 cm va han kin. Nhu vay, véi cac
lwong can khac nhau & trén thi mdi tai san pham twong tng s& chtra 200 mg; 150 mg
va 100 mg a-brom cinnamaldehyde.
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2.4.2. DPdnh gid ham lugng a-brom cinnamaldehyde ciia sin phim theo thoi gian

Céc mAu san pham trong muc 2.4.1 dugc dit vao hop gidy da quan nhu thé
tich 5,3 lit, day kin nap hop (dtng véi tinh trang dung giay). Dé trong phong & nhiét
d6 28+33°C. Pinh ky phan tich ham luwong a-brom cinnamaldehyde con lai trong
mau san pham theo thoi gian bang phuong phap UV-VIS, tir d6 it ra quy luat tdc
d6 bay hoi ctia a-brom cinnamaldehyde trong san pham theo thoi gian.

2.5. Thir nghiém gia toc danh gia kha ning &c ché nAm méc ciia san pham
trén giay da quan nhu

Chuén bi dich bao tir tién hanh twong tu muc 2.3. Mau thi nghiém khac véi
mau dbi chimg 1a duoc dit kém ti miu san phém chira chét chéng nam méc. Cac
méu gidy sau khi dugc phun bao tir s& dugc dat vao hop duy tri d6 am khoang 90%
va dt vao thiét bi 6n nhiét & nhiét do 30°C. Sau 7, 14 va 28 ngay quan sat va danh
gi4 su phat trién ciia ndm mdc trén bé mat giay thi nghiém va déi ching.

3. KET QUA VA THAO LUAN
3.1. Chuyén héa tinh dau qué thanh o-brom cinnamaldehyde

Trong quy trinh (muyc 2.1) a-brom cinnamaldehyde duoc tong hop truc tiép tir
tinh dau qué cua Viét Nam, dung méi axit axetic, chit bazo natri axetat. Hiéu suat
tong hop 1a 82%, do tinh khiét 99,1% theo phuong phap phan tich UV-VIS & budc
song 298 nm, nhiét d6 néng ctia san pham 71,2+72,3°C. Theo [6] hiéu suat tong hop
69+86%, nhiét dd néng chay cua san pham 70+72°C. Theo [7] hiéu suat téng hop 1a
91%, nhiét d6 nong chay ciia san pham 69+71°C. Nhu vy diém chay ctia san pham
pht hop vé6i diém chay cia a-brom cinnamaldehyde theo cac tai lidu dd cong bé.

Céu tric héa hoc cua san phdm téng hop duoc xac nhan thong qua bd phod:
Phd IR (KBr), (cm™): 761(C-Br); 1570; 1487; 1446(C=C benzen), 1602(C=C
anken); 1689(C=0, strong); 3053(CH=C). Phé '"H-NMR (DMSO-d¢, 500 MHz),
ou(ppm), J(Hz): 7,56(dd, 3H, J=2,5; 5); 8,03(dd, 2H, J=2; 6,25); 8,43(s, 1H);
9,41(d, 1H, J=2.5). Phé *C-NMR (DMSO-d¢, 125 MHz), dc(ppm): 123,9; 128.8;
130,6; 131,5; 132.9; 150.4; 188,1. Nhu vay, cac s liéu phd IR, "H-NMR, *C-NMR
ctia san pham phu hop véi cdu trac cia a-brom cinnamaldehyde. Diéu nay khing
dinh a-brom cinnamaldehyde da dugc tong hop tir tinh ddu qué.

Quy trinh trong muc 2.1 ¢6 wu diém tan dung ngudn nguyén liéu sin ¢ cua
Viét Nam, dung tinh dau qué 1am nguyén liéu phan ng tryc tiép ma khong can tinh
ché dé thu nhan cinnamaldehyde tinh khiét sau d6 méi téng hop o-brom
cinnamaldehyde nhu [6, 7]. Hiéu suét tong hop cao (khoang 82%), quy trinh don
gian, c6 thé khang dinh viéc téng hop a-brom cinnamaldehyde tir tinh dau qué cua
Viét Nam la hoan toan chu dong.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 10, 06 - 2016 89



Nghién ctru khoa hoc céng nghé

3.2. Phan lap nim méc trén giady da quin nhu.
T 4 mau giay nhiém ném méc, phan 1ap va thuan khiét duoc 6 chung nidm

mdc voi nhitng dic diém mau sic va hinh dang khuan lac khac nhau. Bang phuong
phap phan loai dya trén hinh thai, mau sdc, kich thudc khuan lac va céu tric cubng
sinh bao tir, cac chung ndm méc phan 1ap da duoc dinh tén (bang 1).

Biang 1. Thanh phan loai ctia 6 ching nAm mdc phan 1ap duoc trén giay da quan nhu

TT

Tén loai

Mo ta

illus sulphureus

Khuan lac trén méi truong Czapek cd mau
trang dén kem hodc dén mau vang nhat do co
su sinh ra nhiéu hach nim tao thanh 16p day &
ving trung tim khuan lac. Cubng sinh bao tir
thuong dai c6 kich thude 500+600 x 6.0-8.0um,
thanh day dén 1.0 pm, nhan dén rap.

Khuan lac trén moi truong mong, hé soi
chim, cac cdu trac sinh bao tir sinh truc tiép
tir hé soi nén hodc tir soi khi sinh, mau tre‘ing
hoac kem; cuéng sinh bao tr kich thudc thay
d6i khong mau, nhin.

" |nhe dugc sinh ra tir cic ddm cia cudng va

Khuan lac trén moéi truong Czapek moc
nhanh. B& mit dang nhung, min hogc x0p

dau sinh bao tr tran, ¢6 mau luc lo dén xanh
dam. Giot tiet thuong nhiéu, mau vang rom
dén nau do.

Khuan lac bao gom cudng sinh bao tir tao
thanh mot 16p day dang phan trén bé mit
khuén lac, ¢c6 mau nau vang dén mau cat.
Cudng sinh bao tir gdm nhiéu 16p tao thanh
cac nhanh, mdi nhanh mang 2+7 thé binh.

Khuén lac trén mdi truong Czapek phat trién
chdm mau trang xam dén luc x4m nhat; hé
sQi nam mau trang, mat trdi mau vang nhat
dén mau nau kem; cudng sinh bao tir co kich
thude 100+700 x 4.0-8.5um, mau nau nhat,
thanh nhén.

Khuén lac trén moéi truong Czapek mau luc
vang xam dén oliu xam; hé soi nim mau
trang, nau nhat dén mau da; mat trai mau
vang nhat dén d6 san ho; cuéng sinh bao tur
c6 kich thude 80+700 x 4.0+9.5um, mau nau
vang nhat, thanh day, nhan.

Céc chung nam moc dugc bao quan va sir dung cho cac nghién ctru ti€p theo.
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3.3. Ham lugng e ché tdi thiéu cia a-brom cinnamicaldehyde véi cac
chiing nam moc phan 13p dugc

Sau 28 ngay thir nghiém theo muc 2.3 thu duoc két qua thir nghiém nhu bang 2.
Bang 2. Ham lugng trc ché tdi thiéu cua a-brom cinnamaldehyde
v6i mot s6 ching ndm nam méc phén 1ap dugc trén giay sau 28 ngay

" . Ham lwong e ché t6i s x . .a
Tén ching thidu (mg/51) Hinh anh thi nghiém
Aspergillus |

candidus
Aspergillus 1

sydowi
Aspergillus 3
sulphureus
Aspergillus 3
asperescens
Aspergillus 3

versicolor
Paecilomyces 5

variotii
Aspergillus 5

niger
Mix chiing 5
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Két qua trong bang 2 cho thay ham luong tc ché t6i thiéu ddi voi cac ching
ndim moéc khac nhau 13 khic nhau, cd6 nhing ching v6i ham luong o-
bromcinnamaldehyde 14 1mg dé c6 tac dung (rc ché hoan toan sy phat trién ciia nAm
mdc trén mdi trudng thach (Aspergillus candidus, Aspergillus sydowi), song c6
nhimg ching v6i ham luwong chat chdng nim méc 1én dén 3 mg van con co hién
trong ndm moc phat trién manh trén dia thach (Paecilomyces variotii, Aspergillus
niger). Tir két qua trén lya chon ham lwong @ ché tdi thiéu chung cho tap hop
ching nAm méc ding cho thir nghiém 1a 5 mg.

3.4. Ham hrong a-brom cinnamaldehyde trong san pham theo thoi gian

Két qua ham lugng ciia a-brom cinnamaldehyde con lai trong san pham theo
thoi gian thir nghiém theo muc 2.4.2 duoc thé hién trong bang 3.

Bang 3. Ham lugng cuia o-brom cinnamaldehyde trong san pham theo thoi gian

STT Thoi gian thir nghiém Ham lwgng a-brom cinnamaldehyde
(thang) (mg)
1 0 200 150 100
2 1 190 139 92
3 2 181 126 81
4 3 170 115 73
5 4 158 110 66

Dua vao ket qua trong bang 3 va ket qua thir nghiém tir muc 3.3 ¢6 thé ngoai
suy mot cach gan dang thoi gian chéng ndm mdc cua cac san phdm véi gidy da quan
nhu theo bang 4.

Bang 4. Thoi gian chong nam nam moc cua san pham

STT San phﬁm twong wrng véi Thoi gian ch(")ng nim méc
o-brom cinnamaldehyde (mg) (thang)
1 200 18,8
2 150 13,8
3 100 10,9

Vi thoi gian van chuyén, luu kho cua gidy da quan nhu tir 12+18 thdng nén
chon mau san pham c6 chira 200 mg a-brom cinnamaldehyde dé tién hanh thir
nghiém gia toc trén gidy va sir dung lam san pham dé chdng nim mdc cho giay trong
bdo quan sau nay.
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3.5. Két qua thir nghiém gia téc danh gia kha ning e ché nim moc trén
giay da quan nhu ciia sdn pham

Két qua cho théy trong qua trinh thu nghiém theo muc 2.5, cac chung nam
moc déu khong sinh trudng trong diéu kién c6 a-brom cinnamaldehyde.

Céc két qua thir nghiém trén giay da quan nhu trong diéu kién gia tdc cho thay
sau 7 ngay dat thi nghiém chua thiy su xuét hién ctia nAm mdc trén ca mau doi
chimg va mau thi nghiém. Nhung sau 14 ngay, 6 miu d6i chimg da thay 1 su phat
trién ctia hé soi ndm mdc lac dac trén bé mat gidy va sau 28 ngay ndm mdc van phat
trién manh trén toan bo bé mat gia‘ly, dac biét tai cac du:dng chi may, trong khi do ¢
mau thi nghiém chua thay su xudt hién ctia ndm méc. Piéu nay cho thay hleu qua
trc ché manh cua hop chat a-brom cinnamaldehyde t6i sur phét trién ciia ndAm mdc
trén giay da quan nhu.

4. KET LUAN

- Pa tong hop duoc a-brom cinnamaldehyde tir tinh ddu qué véi hiéu suat
khoang 82%, d¢ tinh khiét dat 99,1%. Céu trac cua nd duoc xac nhan béng cac
phuong phap pho IR, NMR.

- Phan 1ap va dinh tén dugc 6 chung nAm mdc tir cac mau gidy da quan nhu
nhiém ndm moc: Aspergillus sulphureus, Aspergillus candidus, Aspergillus sydowi,
Paecilomyces variotii, Aspergillus versicolor, Aspergillus asperescens.

- Ché tao san pham chéng ndm mdc trén chit mang silicagel du6i dang tai bot
¢6 khdi lugng 1g, ham lugng a-brom cinnamaldehyde trong san pham la 200 mg.
Két qua thir nghiém gia téc cta san pham cho thay hiéu qua trc ché manh cta hop chat
o-brom cinnamaldehyde t&i su phét trién cia ndam mdc trén méiu giay da quan nhu.
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SUMMARY

STUDY ON PREPARATION OF ANTI-MOULD PRODUCT FOR
MILITARY LEATHER SHOES FROM CINNAMON MATERIAL

This paper shows the process of preparation of an anti-mold product
containing a-brom cinnamaldehyde transformed from Vietnam cinnamon oil. The
obtained a-brom cinnamaldehyde in the product is confirmed by modern chemical
physic methods such as: IR, IH-NMR, 13C-NMR. 6 strains of mould on military
leather shoes are isolated and identified by morphology characters. The obtained
product is examined by acceleration test method. The result indicates strong
inhibitory effect of a-brominated cinnamaldehyde on the development of the mould
destroying military leather shoes.

Tir khéa: Tinh dau qué, a-brom cinnamaldehyde, nam moc, thir nghiém gia toc.
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