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Tém tat

Khi sinh khéi c6 ngudn gdc tur lignocellulose (nhu gb va phé phdm néng lam nghiép) dugc nhiét
phan, quéa trinh nay s& tao ra ba san pham chinh: than cui, dung dich gidm gb (hay con goi la
pyroligneous acid), va khi khong ngung tu. Ca ba déu la nhirng vat liéu cé gia tri gia tang, dugc ing
dung trong nhiéu linh vuc. Trong khuén kho bai nghién ciru tong quan nay, ching téi tap trung
vao ba ndi dung chinh: quy trinh san xuét gidm gé, dac tinh ly hoa cda nd, va cac ing dung tiém
nang trong nong nghiép va moi trudng.

Giam gb 1a mot dang chat 16ng dugc thu hdi tlr qua trinh ngung tu cac khi va hai sinh ra khi gb
dugc cacbon héa (bién déi thanh than chi). Thanh phan cda gidm gbé rat phuc tap, bao gobm nhiéu
nhém hgp chat khac nhau nhu hydrocarbon mach thang, vong thom, naphtenic, cing cac chat
chira oxy nhu alcohol, aldehyde, ketone, furan, acid hitu co, phenol va ether. Nh& s& hitu kha nang
chdng oxy héa va trung hoa géc tu do, gidm gb dugc sir dung nhu mét chat diét khuan, diét nam,
xua dudi con trung va ho trg ndy mam - phat trién cay trong. Ngoai néng nghiép, né con c6 mat
trong bao quan thuc phdm, y hoc va cac giai phap bao quan gb than thién véi méi trudng. Bai viét
nay cling diém lai cac k§ thuat san xuat hién cé va phan tich nhirng yéu té c6 thé anh hudng dén
chét lugng gidm gb trong thuc té.

1. Gidi thiéu
MOoi phut tréi qua, c6 khoang 2.400 cdy xanh bj chat ha trén toan thé gigi dé phuc vu cho cac muc
dich cong nghiép héa, nang lugng va nhiéu nhu cau khac (Authentic Material 2018). Theo Co quan
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Nang lugng Qudc té (2014) va Madon (2017), nang lugng tir gb chiém trung binh khodng 70% téng
nhu cau nang lugng tai chau Phi. Tai Bd Bién Nga, dién tich rimng tu nhién da gidm manh tir 16 triéu
ha vao nam 1960 xu6ng con chua day 2 triéu ha vao dau thé ky 21, tuong duong toc dd mat ring
khodng 300.000 ha moi ndm (Lanly 1969; FAO 2003). Phan Ién hoat ddng khai thac gé dién ra & cac
vung ndng thén - noi cung cap téi 90% lugng gb dugc sir dung trong cdng nghiép (Zobi et al. 2009).

Cung vdi su gia tang dan s tai Bo Bién Nga (tir 16,4 triéu ngudi nam 2000 1én 29,3 triéu ngudi nam
2022; Kamgate 2022), nhu cau str dung gb trong sinh hoat cling ngay cang tang cao, dac biét 1a
dudi dang cdi d6t va than. BE dap ing nhu cau dé, mot sé t6 chirc nhu Hiép hoi Phat trién Rirng
(Society of Forest Development), REDD+ (Sang ki€n giam phat thai do mat ring va suy thodi ring),
t6 chirc Nitidae, T6 chirc Luong thuc va Nong nghiép Lién Hop Quéc (FAO), va Trung tam Hgp tac
Quéc té€ vé Nghién cliru Néng nghiép Phat trién (CIRAD) da bay to su quan tdm dén viéc tan dung
phu phdm tir gb. Muc tiéu chinh 13 cai ti€n quy trinh cacbon héa nhdm tang hiéu suat thu hdi than
(sdn pham ran). Tuy nhién, trong cting quy trinh nay con tao ra hai sdn pham khac - chat l1dng va
khi - vén tir trudc dén nay chua dugce khai thac hiéu qua.

Du than cuila mot loai nhién liéu ly tudng va c6 kha nang hap thu CO, rat tét (Creamer et al. 2014),
thi sdn pham chét 1dng - con goi la dau sinh hoc (bio-oil) - cling c6 tiém nang I6n. Dau sinh hoc la
hén hgp gom nudc va cac hgp chéat hitu co c6 oxy, thu dugc tlr qua trinh ngung tu khéi va hoi sinh
ra khi nhiét phan. Sau khi dugc tinh ché, né c6 thé dugc st dung trong my pham, y hoc, nong
nghiép va nhiéu Iinh vuc khac (Kan et al. 2016). Cu6i cing, phan khi khong ngung tu c6 thé tan
dung dé sdy gb hoac phat dién nhd cac 16 phan irng nhiét (Creamer et al. 2014).

Trong khudn khé bai viét nay, ching téi tap trung phan tich riéng phan chat 16ng - cu thé la gidm go.

Dau sinh hoc, & trang thai ban dau la dich khéi ngung tu thé tir quéa trinh nhiét phan, cé thé chuyén
hoa thanh giam gb sau khi dugc luu trit trong diéu kién kin t6i thi€u 3 thang va gan bé phan hac
in lang xuéng day (Theapparat et al. 2018). Gidm gb la chat 1éng sdm mau, chu yéu la nudc (chiém
khoang 80-90%), chira hon 200 hgp chat hoa tan ty nhién, trong d6 quan trong nhat la acid acetic,
methanol, phenol va formaldehyde (Laemsak 2010). Bang 1 trinh bay danh muc thanh phan chi
ti€t, dugc phan tich bang phuong phap sac ky khi - khéi phé (GC-MS) trong mau gidm gb tir gb
duong (Zhu et al. 2021). Gidm gb 1a san pham chiu anh hudng manh béi loai nguyén liéu dau vao
cling nhu phuong phap cacbon héa dugc sir dung - diéu nay dugc minh chirng trong nghién clru
cla Sutrisno va céng sy (2014), khi nhém tac gid st dung cac kich thuéc man cua khac nhau tir
cdy Macaranga sp. va ghi nhan su khac biét rd rét vé hiéu suét, thanh phan hda hoc (pH, ham
lugng phenol, téng acid), cling nhu mau sac clia gidm gb tao thanh.

Trong hon hai thap ky qua, gidm gb da trd thanh ddi tugng nghién cru tai nhiéu quéc gia Dong A
nhu Thai Lan, Trung Quoc, Nhat Ban, Han Quéc va Campuchia, v&i irng dung da dang trong y hoc,
dugc pham, thuc pham va néng nghiép (Amen-Chen et al. 2001; Loo et al. 2007; Tiilikkala et al.
2010). Tuy nhién, tai nhiéu quéc gia khac - bao gdm ca cac nudc chau Phi - gidm gb van 1a mot san
pham it dugc biét dén va khai thac.

Giam gb 1a san pham tu nhién dugc sir dung dé cai tao dat, kich thich su phat trién cdia rau mau,
khr mUi néng san, xua dudi con trung, ci thién chat lugng va tang dd ngot cla trai cdy, thic day
qua trinh U phan hitu co, dong thai gitip cay trong tang kha nang chong chiu véi cac diéu kién bat
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lgi (Uddin et al. 1995; Shibayama et al. 1998; Yatagai et al. 2002; Mu et al. 2006; Baimark va Niamsa
2009; Masum et al. 2013; Mungkunkamchao et al. 2013; Mmojieje va Hornung 2015).

Bai téng quan nay sé& tap trung trinh bay cac phuong phap san xuat giam gd, dac tinh ly hda cla
chuing, cac yéu to anh hudng dén thanh phan va chat lugng, cung véi nhirng linh vurc rng dung da
dugc nghién cru cho dén nay.

Bdng 1 - Cdc thanh phan chinh cda gidm gé tur go duong.

Thai gian Hop chat Ham lugng Cong thirc Khoi lugng
luu (phat) i tuong doi (%) hda hoc phan tr (g/mol)
Organic acids 26.97
1.93 Formic acid 0.39 CH202 46
3.16 Acetic acid 22.99 CH402 60
4.76 Propanoic acid 0.38 GH6O2 74
5.59 2-Hydroxy-2-met-propanoic acid 0.11 CsH;003 118
9.93 Butyric acid 2.55 C4HsO2 88
7.21 2-Oxo-n-valeric acid 0.55 CsHgOs3 116
Ketones 10.53
2.24 2-Butanone 0.37 C4HsO 72
3.58 Acetoin 0.30 C4HsO2 88
4.8 1-Hydroxy-2-butanone 0.28 C4HsO2 88
5.31 Cyclopentanone 0.62 CsHsO 84
6.15 1-Hydroxy-3-methyl-2-butanone 0.21 CsH400;, 102
6.5 2-Cyclopentene 1.61 CsHeO 82
8.81 2-Methyl-2-cyclopenten-1-one 1.44 CeHsO 96
12.47 2,5-Dihydro-3,5-dimeth-2-furanone 0.66 CsHgO2 112
13.8 2,3-Dimeth-2-cyclopenten-1-one 1.25 C7H100 110
13.96 3-Methyl-1,2-cyclopentanedione 1.14 CeHsO2 112
15.85 3-Ethyl-2-methyl-2-cyclopenten-1-one 0.22 C;H100; 126
20.48 2-Hydroxy-3-propyl-2-cyclopenten-1-one 0.38 CgHq,0, 140
29.38 1-(4-Hydroxy-3-methoxyphenyl)-ethanone 0.48 CoH1003 166
30.66 1-(4-Hydroxy-3-methoxyphenyl)-2-propanone 1.29 CioH1204 180
36.34 1-(4-Hydroxy-3-methoxyphenyl)-ethanone 0.28 CioH120,4 196
Esters 3.85
237 Ethylacetate 0.67 C4HsO2 88
9.24 Gamma-butyrolactone 2.34 C4HeO2 86
11.32 Methy-I2-furoate 0.09 CeHgO3 126
14.73 2,6-Dimethyl-1-cyclohexen-1-ylacetate 0.75 CioH160, 168
Furan derivatives 1.48
5.51 Tetrahydro-2-furanol 0.41 C4HsO2 88
4.33 2-Methoxytetrahydrofuran 0.19 C5H100, 102
8.98 1-(2-Furanyl)-ethanone 0.88 CeHeO2 110
Alkane compounds 3.36
5.79 Methoxymethyl-oxirane 0.07 C4HsO2 88
9.17 3-Bromo-pentane 0.59 CsHuiBr 150
15.63 Bicyclo-[2.2.2]-octane 2.7 CgHqs 110
Aldehydes 1.72
10.85 5-Methyl-2-furancarboxaldehyde 0.19 CeHeO2 110
26.77 Vanillin 1.53 CsHsOs3 152
Phenols and derivatives 43.19
11.95 Phenol 5.91 CeHsO 94
14.64 O-cresol 2.41 C7HsO 108
15.48 3-Methylphenol 3.74 C7HsO 108
15.73 Guaiacol 2.75 C7Hs02 124
18.03 2,4-Dimethylphenol 0.89 CsH100 122
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Thai gian Ham lugng Cong thurc Khoi lugng

Iuu (phat) Hop chat tuong doi (%) hda hoc phan tlr (g/mol)
18.11 2,5-Dimethylphenol 0.39 CsH100 122
18.65 4-Ethyl-phenol 0.47 CsH100 122
18.82 3,5-Dimethylphenol 0.37 CgH100 122
19.03 2,3-Dimethylphenol 0.22 CgH100 122
19.5 2-Methoxy-4-methylphenol 2.04 CgH;00, 138
19.6 3,4-Dimethylphenol 0.27 CgH100 122
20.01 Catechol 8.95 CeHeO2 110
22.07 4-Methyl-1,2-benzenediol 4.81 C7HgO2 124
22.51 4-Ethyl-2-methoxyphenol 1.32 CoH;,0, 152
25.14 2,6-Dimethoxy-phenol 3.56 CgH;003 154
25.23 2,5-Dimethyl-1,4-benzenediol 0.90 CgH;00, 138
25.37 3,4-Dimethoxy-phenol 0.29 CgH1003 154
26.29 4-Ethylcatechol 1.80 CgH100, 138
28.13 1,2,4-Trimethoxybenzene 1.65 CoH1,05 168
30.44 1,2,3-Trimethoxy-5-methyl-benzene 0.45 CioH1403 182
Nitrogen compounds 1.46
21.93 Pyridine 1.46 CsHsN 79

2. Thanh phan héa hoc ctia giam goé

Phan I6ng thu dugc tir qua trinh nhiét phan 1a mot hdn hgp phirc tap gdm nudc va pha hitu cg,
chira nhiéu hgp chat héa hoc nhu acid, alcohol, aldehyde, ketone, ether, ester, phenol, dudng,
alkene, dan xudt furan va cac hgp chat chira oxy khac (Kan et al. 2016). Thanh phan hoéa hoc cla
san pham nhiét phan thay doi dang ké tuy theo thanh phan nguyén liéu dau vao. Ham lugng nudc
trong giam gb cling phu thudc vao dé 4m ban dau cta sinh khéi va lugng nuéc dugc hinh thanh
trong qua trinh nhiét phan, dao déng tir khodng 15% khéi lugng dén murc cao nhat khoang 30-
50% (Mohan et al. 2006).

Giam gb c6 mau tlr vang nhat dén nadu sam, chii yéu 1a nudc (chiém 80-90%) va chira han 200 hgp
chat hoa tan trong nudc ¢ ngudn goc tu nhién - trong d6 quan trong nhat la acid acetic, methanol,
phenol va formaldehyde (Laemsak 2010). V&i nguyén liéu c6 d6 am cao, ham lugng nudc trong
gidm gb co thé vugt qua 90%.

Thanh phan héa hoc chi tiét cta gidm gb tir g duong dugc trinh bay trong Bang 1 cho thay con
nhiéu hgp chat khac, dugc phan loai thanh cac nhém chinh nhu: acid hitu co, ketone, ester, dan
xudt furan, hop chat alkane, aldehyde, phenol va cac dan xuét, ciing vdi mét sé hgp chat chia nito.

Giam gb c6 thé dugc xem 1a mét dang vi nhii tuang (microemulsion) - tde 1a mét hdn hgp mét pha
6n dinh. Trong dé, dung dich nudc (dac biét tir qua trinh phan hidy holocellulose) déng vai tro la
pha lién tuc, gitp 6n dinh pha khéng lién tuc cha cac dai phan ti lignin nhiét phan théng qua cac
co ché nhu lién két hydro (Mohan et al. 2006; Bridgwater 2012).

Trong cac tai liéu khoa hoc, phan 16dng nay con dugc goi bang nhiéu tén khac nhau nhu dau nhiét
phan (pyrolysis oil), dau sinh hoc (bio-oil), khéi I6ng (liquid smoke), chung cat gb (wood distillates),
hac in pyroligneous (pyroligneous tar) hay axit pyroligneous (pyroligneous acid) (Bridgwater 2003).
Thanh phan va tinh chat cta gidm gb cling c6 thé bj dnh hudng bdi nhiéu yéu t6 nhu: thdi gian luu
(residence time), toc d6 gia nhiét, nhiét do, kich thudc hat nguyén liéu va ngudn goéc sinh khoi
(Mohan et al. 2006; Mathew va Zakaria 2015).
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3. Cdng nghé sdn xudt giam go

Gidm gb dugc hinh thanh khi khoi sinh ra tlr qua trinh dét than dugc lam ngudi bdi khong khi bén
ngoai trong ltc di qua &ng khoi hodc 6ng dan khai. Su gidm nhiét cha cac khi va haoi nay khién
chung ngung tu lai, tao thanh dung dich pyroligneous (Chalermsan va Peerapan 2009). Theo
khuyén nghj cCia Laemsak (2010), dung dich nay c6 thé dugc tinh loc bang mét phuong phap don
gian: dé lang trong chai kin tir 2 dén 4 thang, sau dé sé thu dugc giam gb (Burnette 2013).

Hién c6 nhiéu phuong phap dé thu dugc dung dich pyroligneous, phé bién nhat la:

Sr dung 16 thuing 200 lit

Hé thong 10 Casamance

L]

Phuong phap thay nhiét (hydrothermal)
3.1.  San xudt gidm gé bang 15 thung 200 lit

Lo thang thong thudng la mét thung phuy 200 lit dung lam budng nhiét phan (pyrolyzer), dugc noi
véi mét 6ng tre c6 chirc nang lam ngung tu khoi. Trén 6ng tre nay c6 khoan mot sé 16 nhé dé thu
hoi gidm gb dang khai 1dng, va & phan cudi dudng 6ng, cac khi khéng ngung tu nhu CO, CO,, CH,...
dugc xa ra ngoai. Quy trinh nay dugc mo ta chi ti€t trong nghién clru clia Burnette (2013).

Hinh 1. Sén xudt giGgm gé bdng 1o thung 200 it

Hinh 1 minh hoa quy trinh sdn xuat axit pyroligneous bang |6 thiing 200 lit. Cac budc thuc hién
bao gom:

1. Bua nguyén liéu gb vao trong 10 va tién hanh doét.

2. Sau khi bat Itra, ngung ti€p nhién liéu va quan sat su thay d6i mau khoi - tir trang duc
chuyén dan sang vang va cé mui hang.

3. Gan mdt 8ng tre rong (dau xa nang cao khoang 45°C) vao éng dan khoi.
4. Tai vitri cach diém ndi khoang 30 cm, khoan 1-2 16 nhd dudng kinh khoang 2 cm dé gan
binh hirng gidm gb ngung tu.
5
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Phan dich khéi ngung tu thu dugc sau dé dugc dé l1ang trong chai kin t6i thi€éu 3 thang. Sau thdi
gian nay, dich phan thanh ba I&p rd rét:

e L&p dudi cing: mau den, chira hac in gb (wood tar).
o LOp gitra: 1a phan gidm gb c6 thé str dung, cé mau vang nhat dén nau dd.
e LOp trén cling: la dau nhe (light oil), thudng cé mét 1&p hdc in mong ndi 1én bé mat.

Quy trinh nay da dugc nhiéu tac gid ap dung véi cac loai sinh khéi khac nhau. Vi dy, Ratnapisit va
cdng su (2009) str dung gb cao su; Nurhayati et al. (2005) sir dung gb keo tai tugng (Acacia
mangium). Cong nghé nay cling dugc Phineath phat trién vao nam 2018 (Keerati 2019). Tuong tu,
Jain va Chavan (2013) d& s dung 16 thuing d€ san xuét than va gidm gb tur cac doan tre dai 15 cm
dugc ché doc. Vi tdng cong 16 khic tre (trong lugng 90 kg), ho thu dugc 22,3 kg than va 2,24 lit
gidm gb - tlc ty 1€ thu hoi gidm chi khoang 2,5% theo khdi lugng. Diéu nay cho thay hiéu sudt san
xuat gidm gb clia phuong phap nay tuong déi thap (Jain va Chavan 2013).

3.2. San xuat gidm go bang 16 Casamance

Lo Casamance la mot phién ban cai tién tir loai 16 than truyén théng. Mau 16 nay 1an dau tién dugc
lap rap tai Casamance - mét thij tran & Senegal - vao giai doan 1979-1980, trong khudn khé du an
78/002 do Chuong trinh Phét trién Lién Hgp Qudc (UNDP), FAO va Van phong Lién Hgp Quéc ving

Hinh 2. Sdn xudt gidm g6 bdng 16 Casamance

Lo Casamance dugc trang bi thém mdt 6ng khdi giip tao ra dong déi luu ngugc. Nho thiét ké nay,
cac ludng khi néng sinh ra trong qua trinh dét sé luu théng bén trong khai gé, gitip 1am néng so
bo va tach 4m nguyén liéu trudce khi cac khi nay quay nguoc trd xuéng ddy 10 va thoat ra ngoai qua
&ng khoi. O giai doan nay, cac san pham phu tir qué trinh cacbon héa sé tai két hop véi than tao
thanh san pham than ¢é dinh c6 ham lugng carbon cao (khoang 80-90%).

Trong bdi cdnh dan sé cac nudc Tay Phi ngay cang tang, nhiéu quéc gia da quan tam dén viéc phat
trién cdng nghé 10 Casamance tai dia phuong nham t6i uu hiéu qua san xuat than. Mét sé vi du
tiéu biéu la: Bénin (Akouehou et al. 2012; Issifou et al. 2020), Rwanda (Nyampeta 2004), va B& Bién
Nga (REDD+ va Nitidae 2019). Tuy nhién, hau hét cac nghién clru tai cac quoéc gia nay chua cong
b6 dif liéu cu thé vé lugng dung dich pyroligneous thu dugc khi s&r dung |6 Casamance, ngoai trir
tai Bo Bién Nga - noi da té chirc cac khda dao tao cho thg lam than tai viing Mé (thj trdn Adzopé)
vé cach str dung 10 cai tién c6 6ng khoi.
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Nhiéu uu diém cda |6 Casamance da dugc ghi nhan, trong d6 ndi bat la kha nang duy tri nhiét do
cao va 6n dinh bén trong 10, cling nhu hiéu suat thu hoi gidm gbé cao hon nhd thiét ké cé 6ng khoi.
Hinh 2 m6 td mau 16 Casamance dugc ché tao tai Togo. Quy trinh san xuat gidm gb bang loai 10
nay dugc mo ta nhu sau (REDD+ va Nitidae 2019):
1. Lap dat hé théng 10 bang cach xép cac thanh chiu luc (stringer) doc theo chiéu dai 1o, dat
gb |én nén dat, sau d6 gan éng khoi va phu 16 bang dat.
2. Tién hanh budc d6t moi (gia nhiét ban dau) bang cach dung cdi nho, canh cay hoac than
hong dat & gitra 10, sau d6 bit kin h6 dot moi.
3. Nhiét dd bén trong |6 c6 thé dat dén 600°C; dung dich pyroligneous dugc thu tai ddy 6ng
khdi & nhiét d6 dao dong tir 80°C dén 150°C.
4. Sau khi hoan tat qua trinh nhiét phan, dé nguyén liéu ngudi dan roi tién hanh lay than ra
khai lo.
3.3. San xuat gidm goé bang phuong phap cacbon héa thuy nhiét
Trong qua trinh x{r ly sinh khéi bang cong nghé thdy nhiét, hai sdn pham chinh dugc tao ra la
hydrochar (than sinh hoc dang uét) va gidm gb. Cac nghién clru clia Sztancs va cong su (2020,
2021) cho thay hydrochar, khi dugc dong dét véi than da, c6 thé gitp gidm phat thai khi nha kinh
CO; va gép phan thuc day san xuét dién nang cé lugng carbon thap.
Cacbon héa thly nhiét dugc thuc hién & nhiét dé cao (tir 120°C dén 350°C) va ap suat Ion (tur 2
MPa dén 16 MPa) trong méi truong cé nudc (Gonzalez et al. 2005). Trong quy trinh nay, nhiét do
XU ly déng vai tro then chét. Nghién clru cila Wang va cong sy (2020) da chi ra méi lién hé gitra
nhiét dé va hiéu suat thu hoi gidm gob. Cu thé, hiéu suat thu gidm tir 70,6% xudng 68,8% khi tang
nhiét do tir 200°C Ién 230°C, nhung lai tang Ién 72,4% & 260°C - cho thay 260°C la mdrc nhiét toi
uu dé thu dugc lugng gidm gb cao nhat bang phuong phap thay nhiét.

Quy trinh san xudt hydrochar va gidm gb bang phuong phap thiy nhiét d3 dugc Hernandez-Soto
va cong su (2019) ching minh la ¢6 thé tao ra vat liéu hiru co giau carbon, phu hgp dé cai tao dat
hodc dung lam thanh phan cla gia thé.

Céc budc tién hanh nhu sau:

1. Tinhtoan ty Ié phdi tron gitta sinh khéi va nudc sao cho ham lugng nudc chiém tir 70% dén
85% khai lugng hén hap.

2. Canva cho nguyén liéu vao binh phan Ung ap suat (autoclave) theo dung ty & da tinh.
3. Nén khi nito vao binh phan tng & ap suat 2 MPa.

4. Bat dau khudy va gia nhiét1én 215°C trong 30 phut va duy tri nhiét d6 nay. Qué trinh cacbon
hoa cé thé kéo dai tir 4 gir dén qua dém, sau dé dugc dé ngudi vé nhiét do phong.

5. Thu hoi hydrochar thé: Sau khi ddm bado xa ap an toan, mé nap binh dé 1dy phan hydrochar
ra, roi tach khdi pha ldng bang cach loc chan khéng qua phéu Blichner. Hydrochar dugc
lam kho trong td sdy & 105°C trong 2 gid.

6. XU ly pha I6ng: Phan dich 16ng con lai dugc dé 1ang trong nhiéu thang dé thu hoi giam go.
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4. Tinh chat vat ly va héa hoc ctia gidam go
4.1. Chatluwgng cua giam goé

Chét lugng clia gidm gb phu thudc vao nhiéu thong s6, bao gom: d6 pH, mau sac, mui, ham lugng
hac in hoa tan, lugng tro sau khi dét, dd trong va ty trong riéng (Wada, 1997). Gidm gb thudng cé
pH dao dong tir 2 dén 4, chd yéu do sy hién dién cla acid acetic, acid formic va acid propionic.
Ham lugng hac in hoa tan trong gidam gbé nam trong khoang 0,23% dén 0,89% theo khai lugng. Ty
trong riéng va dé Brix lan lugt dao déng tur 1,005 dén 1,016 g/mL va tur 1,7 dén 6,6 (Mun et al.
2007). Gidm gb c6 mui khéi dac trung. Ngoai ra, cac yéu t6 nhu d6 nhét va khoi lugng riéng cling
déng vai tro quan trong trong viéc xac dinh dac tinh ly héa cdia giam.

PE tiéu chudn hoda chat lugng san pham, Hiép hdi Giam Pyroligneous Nhat Ban - td chirc cong
nghiép chuyén vé thuong mai giam pyroligneous - da ban hanh b6 tiéu chudn gom 7 chi sé (Wada,
1997):.

1. DO pH khodng 3.
. Ty trong riéng tiéu chuan nam trong khoang 1,010-1,050 g/mL.

Mau sac tir vang nhat, ndu nhat dén nau do.

2

3

4. Co6 mui khoi dac trung, ro rét.

5. Ham lugng hac in hoa tan nhé hon 3%.
6

Lugng tro sau khi dét nho hon 0,2%.
7. Dung dich phai trong, khong c6 can lo ling.

MOt nghién cru clia Theapparat va cong su (2014) da khao sat cac tinh chat vat ly va hda hoc cla
tam mau gidm gb dugc san xuat tir ndm loai cdy khac nhau trong tai Thai Lan: keo dau (Leucaena
leucocephala), neem An (Azadirachta indica), bach dan dé (Eucalyptus camaldulensis), cdy cao su
(Hevea brasiliensis) va tre gai (Dendrocalamus asper). Cac mau gbé dugc nung dén nhiét dé 400°C.
Bang 2 trong nghién clru nay trinh bay cac théng s6 dung dé danh gia chat lugng gidm gb. Chi cé
hai loai gidm gb - tir gb cao su va tre - dap ing day dd tat ca cac tiéu chudn cda Hiép hoi Giam
Pyroligneous Nhat Ban.

D0 pKa khoang 4,7 dugc xem la chi dau cho su hién dién chiém uu thé cla acid acetic trong dich
chiét, yéu t6 chinh anh hudng dén pH cta giam. Ty trong riéng cho thdy moéi tuong quan chat ché
v@i ca ham lugng hac in hoa tan va d6 Brix (hé sé tuong quan R = 0,87 cho ca hai). Dong thai, d6
Brix cing c6 tuong quan cao vdi ham lugng hac in hoa tan (R = 0,87; Theapparat et al. 2014). Do
dé, dé Brix - mot chi s6 dé xac dinh - c6 thé dugc sir dung nhu thudc do tdng quét cho lugng hac
in hoa tan trong giam go.

Ham lugng hac in nay cting phan dnh murc d6 hién dién cla cac hgp chat phenolic. Su hién dién
cla nhém chat nay con dugc xac nhan bang dinh hdp thu cuc dai trong phé UV (A_max nam trong
khodng 268-274 nm; Theapparat et al. 2014).
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Bdng 2. Tinh chat vat ly va héa hoc cia 8 logi gigm go

Ty trong riéng Téng ham lugng Ham lugng hacin Kmax Ham luong
M5 pH acid (% theo kh6i  pKa hoatan (% theo Do Brix A nudc (% theo
au (&/mb) luong) khéi luong) (nm) max khGi luong)

Leucaena leucocephala 1 3.40 1.006 6 0.000 4.47 6 0.01 4.70 0.37 6 0.02 3.8060.10 27450 154.0065.00 91.1360.27

L. leucocephala 2 3.10 1.007 6 0.000 4.6160.02 4.70 0.57 6 0.01 4.606 0.10 270.80 375.5066.20 84.546 0.02
Azadirachta indica 1 3.40 1.004 6 0.000 3.28 6 0.03 4.70 0.37 6 0.02 3.006 0.10 273.40 150.5065.00 91.506 0.06
A. indica 2 3.20 1.00560.000 3.16 6 0.04 4.70 0.58 6 0.03 3.406 0.10 271.00 298.0066.50 93.4860.15

Eucalyptus camaldulensis 1 3.10  1.006 6 0.000 4.626 0.04 4.70 0.57 6 0.02 4.606 0.10 272.60 221.0065.00 89.4460.25

E. camaldulensis 2 3.50 1.008 6 0.000 3.62 6 0.03 4.70 0.49 6 0.02 3.406 0.10 270.80 393.0068.00 90.3760.20
Hevea brasiliensis 290 1.01260.000 4.9260.02 4.70 0.96 6 0.03 6.006 0.20 268.00 467.0067.00 85.306 0.50
Dendrocalamus asper 290 1.01060.000 4.9260.02 4.70 0.71 6 0.01 5.60 6 0.20 269.20 470.0066.00 81.4460.26

4.2. Cacyéu té anh hudng dén chit lwgng gidm go

Gidm gb 1a mét sdn pham cé thanh phan gbm nhiéu phan t& mang cac nhém chirc hda hoc khac
nhau. Do d6, chat lugng clia gidm gb chiu anh hudng bdi nhiéu yéu t6, bao gbm nguyén liéu dau
vao, phuang phap nhiét phan (loai pyrolysis) va quy trinh gan tach.

4.2.1. Nguyeén liéu dau vao

Nhiéu loai sinh khéi c6 thé dugc str dung dé san xudt gidm gd, nhung phd bién nhat van la cac vat
liéu lignocellulose - von chira ba loai polymer chinh: cellulose, hemicellulose va lignin, cuing v&i mot
s6 khodng chat vd co va cac chat chiét hitu co nhu alkaloid, nhua cay, dudng, tinh bét, lipid, protein
va tinh dau (Balat et al. 2009). Trong d6, cac thanh phan cau trdc cé khéi lugng phan tir 16n chi yéu
gom cellulose va hemicellulose (chiém khodng 65-75%) va lignin (18-35%). Ngoai ra con cé cac hgp
chat vb co va cac chat chiét hiru co cé khoi lugng phan tlr thap. Ty 1€ cac thanh phan nay khac nhau
thy theo loai thuc vat, giai thich su khac biét trong thanh phan hoa hoc cta giam go.

Thoéng thuong, sinh khoi ndng nghiép chira khoang 40-50% cellulose, 20-30% hemicellulose va
10-25% lignin (Igbal et al. 2011). Trong cAc tai liéu, rat nhiéu loai sinh khéi d& dugc sir dung dé san
xuat axit pyroligneous. Bao gom:

o Sinh khéi gb: gb bach dan (Eucalyptus globulus - Mungkunkamchao et al. 2013), gb buld (Betula
sp. - Murwanashyaka et al. 2001), s6i (Quercus accutissima - Lee et al. 2011), dé gai (Fagus sp. -
Beaumont 1985), trac |& 16ng (Vitex pubescens - Oramahi & Yoshimura 2013), g6 cao su (Hevea
brasiliensis - Ratanapisit et al. 2009), tuyét tung Nhat (Cryptomeria japonica - Young-Hee et al.
2005), canh 6c ché (Juglans sp. - Wei et al. 2010), anh dao Béng A (Prunus jamaskura), dé Nhat
(Castanea crenata - Kimura et al. 2002), va mot s6 loai dudc (Rhizophora sp. - Loo et al. 2007,
Zulkarami et al. 2011).

e Sinh khéi ndng nghiép: than béng (Gossypium hirsutum - Ptln et al. 2005), vé hickory (Carya
sp.), rom ra (Oryza sativa - Lee et al. 2005), vé hanh nhan (Prunus dulcis - Sztancs et al. 2021),
vo phi (Corylus avellana), vé lGa mi (Triticum aestivum - Demirbas 2004), ph& phu pham tr mia
(Saccharum officinarum) va dira (Ananas comosus - Mathew & Zakaria 2015), ba mia (Garcio-
Pérez et al. 2002), vd qua 6c ché (Wei et al. 2010) va phu pham ché (Camellia sinensis - Demirbas
2007).
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4.2.2. Loginhiét phdn

Cac phuong phap nhiét phan dugc phan loai dua trén téc d6 gia nhiét (tinh bang °C/gidy) va thai
gian luu khi. V& co ban, nhiét phan truyén théng c6 thé la chdm hodc nhanh, dugc str dung dé tao
than sinh hoc, sdn pham 1&dng va khi. Trong d6, nhiét phan nhanh dugc uu tién khi can téi wu hda
hiéu sudt thu hoi chat I6ng va khi. Cac yéu t6 anh hudng dén san pham nhiét phan bao gbm nguyén
liéu, tc d6 gia nhiét, nhiét dd va cdng nghé san xuat (Mathew & Zakaria 2015). & nhiét d6 cao, cac
phan tlr I6n trong san phdm 1dng va chat ran con lai sé bi phan hdy thanh cac phan t& nhd hon,
giau khi (Demirbas 2007).

Hai dang nhiét phan chinh gom:
¢ Nhiét phan cham (slow pyrolysis)

Phuong phép truyén thong nay thuong sir dung cac loai [0 nhu 10 ho, 16 y, 10 dat, sau nay dugc
thay thé bang cac loai 16 ¢6 dinh (Theapparat et al. 2018). Trong qué trinh nay, nhiét do nhiét phan
sinh khéi vao khodng 300°C. Hoi sinh ra khéng thodt ra nhanh nhu trong nhiét phan nhanh, véi
thoi gian luu dao dong tir 5 dén 30 phut (Bridgwater 2008). Nguyén liéu dugc xép quanh mot kénh
trung tam trong 10, dugc gia nhiét tir tir dé tach am, sau d6 nang nhiét dé nhiét phan. Miéng 10
dugc bit kin mot phan dé tranh chdy hoan toan. Khoi sinh ra dugc dan qua hé théng 6ng ngung
tu dé lam mat, sau dé dé lang tu nhién trong it nhat 3 thang. Dung dich sau ldng chia thanh ba 6p:
|&6p trén 1a dau nhe, I6p gilra 1a axit pyroligneous thd c6 mau nau, va Iép dudi cung 1a hac in gb.
Phuong phap nay thudng cho ty 1é thu hoi gan nhu can bang: 35% than, 30% chat [6ng, va 35% khi
(Bridgwater 2008).

¢ Nhiét phan nhanh (fast pyrolysis)

Pay la qué trinh nhiét phan hiéu qua cao, dién ra & nhiét dé 1én, trong d6 sinh khai dugc gia nhiét
nhanh va chuyén héa thanh nhién liéu sinh hoc. Sinh khéi dugc dua vao budng phan (ng & nhiét
dé khoang 500°C véi thoi gian Iuu khi rat ngan (< 5 gidy). Cudi quy trinh, cac hoi va khi dugc lam
lanh nhanh d@é tao ra dau sinh hoc (Tiilikkala et al. 2010). Do yéu cau vé t6c dé truyén nhiét cao,
nguyén liéu can dugc nghién min trudc khi xtr ly (Bridgwater 2003). Phuong phap nay tao ra: 60-
75% bio-oil, 15-25% than sinh hoc, va 10-20% khi theo khéi lugng (Mohan et al. 2006).

Trudc day, axit pyroligneous dugc san xuat tur cac 10 dét than truyén thong, nhung ngay nay da
dugc san xuat trong cac 10 phan rng chuyén dung. Cac hgp chat khi sinh ra dugc ngung tu bang
hé thong lam lanh dé tao thanh giam gb.
4.2.3. Cdc phuong phdp gan tdach gigm gé

DE& gidm gb - von 1a hdn hop giau cac hoat chat tu nhién - cé thé trd thanh ngudn hoda chat sinh hoc
dn dinh va c6 hoat tinh ré rang trong tuong lai, can phat trién cac phuong phap phan tach hiéu qua
nham thu dugc cac thanh phan ban tinh khiét cé hoat tinh sinh hoc. Viéc phan tach gidm gb thanh
cac phan ban tinh khiét gitp kiém soét tot hon tinh chat sdn pham. Diéu nay c6 thé dugc thuc hién
thong qua nhiéu ky thuat khac nhau nhu lang tu nhién, loc, sac ky, chung cat hoac chiét 1dng-1dng.
e Phuong phap lang tw nhién (Natural settling method)

Pay la phuong phap phé bién va don gidn nhat dé thu gidm gb tir dau sinh hoc thé hodc dich
pyroligneous. Cach lam rat don gidn: dé dau sinh hoc tho trong binh kin trong thoi gian dai. Qua
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thai gian, cac thanh phan khong 6n dinh trong gidm go s& bi oxy hda hoac trung hop, két tda, lo
Irng hodc bam vao thanh binh chira. M6t I6p mang dau méng sé hinh thanh trén bé mat chat 1dng,
va bén dudi la phan dich gidm gb. Tat ca cac chét lo Iirng sé dugc loai bd dé thu dugc gidam gb
trong. Khi quy trinh Iang va loc dugc I&p lai nhiéu lan, sé thu dugc mot loai gidam gb trong sudt, én
dinh (Fagernas et al. 2012).

e Phuong phap chung cat (Distillation method)

Chung cat 1a mét k§ thuat phan tach phé bién trong cong nghiép hoa chat, dua trén su khac biét
vé d6 bay hoi clia cac thanh phan trong hon hgp. C6 hai dang chung cét chinh: chung cat & ap suat
thudng va chung cat chan khoéng. Ca hai déu hoat dong bang cach tach cac hop chat dua vao diém
s6i clia chung.

Giam gb thudng chira 80-90% la nudc, trong khi 10% con lai la cac hgp chéat hitu co c6 diém soi
gan nhau. Do d6, qué trinh s6i bat dau dudi 100°C va tiép tuc dén 250-280°C, sau d6 con lai khoang
35-50% can (Czernik & Bridgwater 2004). Chung cat la phuong phap hiéu qua dé lam dam dac
gidm gb va loai bé cac hop chat c6 diém sbéi qua thap hodc quéa cao. Tuy nhién, né khéng thé loai
bd hoan toan cac polymer khong mong muén. Do dé, tét nhat nén két hgp phuong phap nay sau
khi da lang so b6 bang phuong phap tu nhién. Ngoai ra, can can trong khi gia nhiét dén diém soi
vi diéu nay c6 thé kich hoat qué trinh oxy héa va trung hgp, lam mat hoat tinh sinh hoc ctia mét
s6 thanh phan.

e Chiét léng-long (liquid-liquid extraction)

Chiét Iong-1éng la k§ thuat phan tach dua trén kha nang phan bé khac nhau clia mot chat tan gitra
hai pha 1dng khong tron 1an. Thong thudng, dung dich mau trong nudc sé dugc chiét véi mot dung
moi hiru co khdng tan trong nudc. Chat can tach sé phan bo gitra hai pha - mot phan trong dung
moi nudc, phan con lai trong dung moi hitu co.

K§ thuat nay dugc ap dung dé ban tinh ché cac hop chat ¢ hoat tinh sinh hoc trong gidm gb. Viéc
lira chon dung moi phu hgp (dua theo dd phan cuc) la yéu té then choét - vi du nhu hexane, ether,
ethyl acetate, acetone, nudc... Viéc chiét tirng budc theo d6 phan cuc tang dan cling co6 thé gitp
nang cao do tinh khiét clia hoat chat sinh hoc, nhu dé xuat ciia Oasmaa et al. (2003).

Mot s6 nghién clru da cho thay cac hop chat phenolic va acid hitu co c6 thé dugc chiét tir giam gé
bang ether va dichloromethane (Sipila et al. 1998; Bedmutha et al. 2011; Fagernas et al. 2012). Tuy
nhién, trong qua trinh lam kh6 dung moi, mot lugng dang ké cac hgp chat bay hai hoac c6 dé phan
cuc cao da bi mat do hién tugng bay hoi dong thai (co-evaporation).

Ngoai ra, hiéu qua sinh hoc clia gidm gb khong chi dén tir tirng hgp chéat don 1é ma con tir co ché
twong tac hiép doéng gitra cac thanh phan - diéu nay dugc xem la dic trung trong cach giam gé
phat huy tac dung. Cac tai liéu cho thay phenol va acid hru co la nhirng hoat chat chinh, nhung
cling c6 bang ching cho thdy mét s6 hgp chéat chua xac dinh khac cling c6 thé dong vai tro sinh
hoc quan trong (Bedmutha et al. 2011).

Mot vi du tiéu biéu la caffeine, mot loai alkaloid c6 tinh chét trir sdu tu nhién tuong tu phenol va
dan xudt cta né (Bedmutha et al. 2011). Trong qua trinh san xuat dau sinh hoc, moét phan caffeine
c6 thé bi phan hly thanh dan xuét pyridine - cling la mot chat ¢ thé c6 hoat tinh trir siu.
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5. Cac linh vuc irng dung ctia giam go

Giam gb da va dang dugc nghién clru trong nhiéu Iinh vuc khac nhau nhu néng nghiép, y hoc, bao
quan gb va bdo quan thuc pham.

5.1. Ung dung ctia giam gé trong ndng nghiép

Viéc s&r dung phan bén héa hoc trong thai gian dai c6 thé 1am suy thodi dat do lam can kiét chat hiru
co, giam kha nang gilr nudc va dudng chat, dong thoi lam suy gidm cau tric dat. Bén canh do, du
lugng hda chat con ton luu trong rau qua sau thu hoach, gy anh hudng dén chat lugng va d6 an toan
thuc phdm. Do dé, viéc tim ki€ém mot gidi phap thay thé cé ngudn goc tu nhién |a rat can thiét. Gidam
g6 - vdi cac dac tinh phu hgp - la mot trong nhirng lua chon day hira hen. Trong hai thap ky qua, giam
g6 da dugc nghién cru nhiéu tai cac nudc Bong Nam A nhu Théi Lan, Trung Quéc va Campuchia.

e Giadm gé nhu mét chat kich thich sinh truégng

Gidm gb dugc cho la c6 khad nang kich thich su phat trién té€ bao, thuc ddy su phat trién cla vi sinh vat
¢6 lgi va kich hoat cac enzyme thiét yéu cho cac qua trinh sinh ly va sinh héa cla cay nhu quang hop,
hap thu dudng chat va tang trudng té bao. DU co ché cu thé chua dugc nghién ciru day dud, nhiéu tac
gid ghi nhan rang viéc phun giam gb 1&n 14 c6 thé lam tang ham lugng diép luc va dd bong cla 14 - tir
d6 nang cao hiéu suat quang hop, tong hgp dudng va acid amin. Mot sé este nhu methyl acetate va
methyl formate - c6 trong gidm gb - cling dugc cho 1a thdc ddy qua trinh tang trudng cda cay.

Gidm gb da cho thdy hiéu qua rd rét trén nhiéu loai cay trong nhu: lGa (Tsuzuki et al. 2000), cao
lwong, khoai lang (Ipomoea batatas - Shibayama et al. 1998), dua ludi (Cucumis melo), clc van tho
(Tagetes erecta), cuc zinnia (Zinnia elegans), hoa xac phao (Salvia splendens) va ca chua (Solanum
lycopersicum). Mungkunkamchao et al. (2013) cho biét giam gbé lam tang khéi lugng khé toan cay,
s6 qua va khoi lugng tuoi/khé cla ca chua, déng thdi lam tang tong ham lugng chat hoa tan trong
qua. Masum et al. (2013) cling ghi nhan viéc bon gidm gb lam tang san lugng lGa nhd s6 nhanh
nhiéu hon, tang khéi lugng 1.000 hat va sé hat chac. Ngoai ra, gidm gb con gilip tang nang suat
dau nanh (Glycine max - Travero & Mihara 2016), cai thién sinh trudng va nang suat cla xa lach,
dua leo va bap cai (Mu et al. 2006). Zulkarami et al. (2011) cho thay gidm gb lam tang dudng, trong
lwgng va dudng kinh qua dua ludi giong cantaloupe.

e Gidm goé nhu mét loai phan bén hiru co

Nhiéu nghién ctru d& chdng minh hiéu qua cai thién dat cha giam gob khi dugc sir dung nhu mét
loai phan bon hitu co - trén Ida (Tsuzuki et al. 2000), mia (Uddin et al. 1995) va khoai lang
(Shibayama et al. 1998). Ty & pha lodng 20% axit pyroligneous cho thay hiéu qua rd rét trong viéc
tang trudng va nang suat dua hau trong khong dat (Zulkarami et al. 2011). Trong nghién clru trén
cay che, viéc sir dung gidm gb giup tang gap ba lan ham lugng phosphoric acid dé hap thu.

C4c chat hiru co tiét ra tir ré cay thudng c6 kha nang lam tan phosphat, gitip cdy dé dang hap thu.
C4c acid hiru co trong gidm gb dugc cho la cling tao ra hiéu ing tuong tu trong dat.

e Gidm gé nhuw mét chat trir sdu sinh hoc

Trudc xu thé phat trién ndng nghiép bén virng, nhu cau han ché sir dung thudc hda hoc ngay cang
dugc quan tdm. Thanh phan phenol trong gidm gb gitp n6 ¢ dac tinh khang ndm va trir sau tu
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nhién (Baimark & Niamsa 2009). Ngoai ra, giam gb con lam tdng kha nang tham thau cda thuéc
trir sdu vao mo 14, dac biét khi dung & pH 4-5. Tuy nhién, giam g khéng nén tron véi cac chat kiém
manh do phan &ng bat lgi véi acid.

Mmojieje va Hornung (2015) d& ghi nhan hiéu qua trir sdu ctia gidm gd chiét tir hdn hop gé, cho két qua
tiéu diét hon 90% rép dao xanh (Myzus persicae) va nhén dé (Tetranychus urticae) tai Anh. Tai Thai Lan,
giam gb cling dugc str dung rong rai lam thudc trir sau. Vi du, dau hac in tir gb buld 1a chat xua dudi hiéu
qua doi vé&i sén (Arion lusitanicus) va 6c sén (Arianta arbustorum - Tiilikkala et al. 2010). Khi phun dung
dich gidm gb pha loang 1% lén cay ca tim (Solanum melongena), c6 t&i 95% s6 rép bi tiéu diét (Regnault-
Roger 1997). Yatagai et al. (2002) cling ghi nhan hiéu qua diét moi Nhat (Reticulitermes speratus). Mot s6
nghién clru khac con cho thay gidm gb co thé tiéu diét rudi nha (Pangnakorn et al. 2012, 2014).

Ngoai ra, giam gb con cé tiém nang thay thé thudc diét cé téng hgp. Thanh phan phenol, acid hitu
ca, carbonyl, alcohol va cac acid khac trong gidm go la yéu t6 chinh tao nén hoat tinh diét cé (Kim
et al. 2001). Acid acetic - thanh phan chinh trong gidm gb - da dugc sir dung trong ndng nghiép
dé kiém soat co6 dai. Mot nghién clru cho thay gidam gb c6 hiéu qua vdi cac loai co thay sinh nhu
Hydrilla spp., Potamogeton pectinatus va Spartina alterniflora (Spencer & Ksander 1999).

e Giam gé nhu mét chat khang khuan

DU chua dugc nghién clru sau rong, gidm gb da dugc ghi nhan 1a c6 kha nang khang khudn nhe
ham lugng cao cac hgp chat phenolic va acid hitu co (Lee et al. 2011; Mmojieje & Hornung 2015).

Nhiéu nghién clru da cho thay giam gb cé tac dung Urc ché mot sé loai vi khuan gay bénh thuc vat.
Vi du, Chalermsan va Peerapan (2009) ghi nhan rang axit pyroligneous cé kha nang (rc ché
Xanthomonas campestris pv. Citriva Erwinia carotovora pv. Carotovora - hai tac nhan cé thé gay thiét
hai nghiém trong cho cdy tréng lam vuon. Ralstonia solanacearum - nguy&n nhan gay bénh héo vi
khudn trén nhiéu loai cdy trong - cling bi (rc ché bdi phenol va cac dan xuat guaiacol trong giam
g0 tong hop tur tuyét ting Nhat (Cryptomeria japonica; Young-Hee et al. 2005).

Cac nghién ctru khac cling ghi nhan hiéu qua Urc ché sinh trudng ctia gidm gé pha loang 10% ddi
vGi Agrobacterium tumefaciens va X. campestris (Mmojieje & Hornung 2015). Ngoai ra, gidm gob san
xudt tlr bd ddra ran ciing dugc chirng minh c¢é kha nang (rc ché vi khuan gay bénh vang gan
Corynebacterium agropyri (Mahmud et al. 2016).

Khong chi cé tac dung khang khuan, gidm gb con c6 hiéu qua ré rét trong viéc khang ndm gay bénh
cdy trong. Ham lugng acid hiru co va phenol cao gilip Uc ché nhiéu loai ndm gay hai (Mourant et al.
2005; Chalermsan & Peerapan 2009; Tiilikkala et al. 2010; Wei et al. 2010). Wei et al. (2010) da ghi nhan
hiéu qua khang ndm clia gidm gb vdi cac loai nhu Helminthosporium sativum, Cochliobolus sativus, Valsa
maliva Colletotrichum orbiculare. Giam go san xuat & nhiét do thap cé hoat tinh khang khuan yéu hon
S0 VGi san pham tlr nhiét do cao. Ty |é pha loang cling anh hudng dén hiéu qua: Jung (2007) cho biét
gidm gb pha loang 1:32 van Urc ché dugc nam Alternaria mali gy bénh dém |4 trén tdo. Su hién dién
cla furaldehyde va phenol dugc cho la yéu té chinh tao nén hoat tinh khdng nam. Tiilikkala & Setala
(2009) con ghi nhan hiéu qua cia dau hac in tir gb buld trong ki€ém soat Phytophthora infestans.

T4t ca nhirng ing dung va chirc nang nay cho thay giam gb 1a mot gidi phap tiém nang thay thé
cac héa chat tong hop trong vai tro chat khang khuan tu nhién.
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5.2. Ung dung chia gidam gé trong y hoc

Gidm gb thu dugc tir qua trinh nung gb da dugc Ung dung trong san xuat miéng dan giai doc
(detoxification pad), hién dang pho bién tai Nhat Ban, Hoa Ky, Han Quéc va Trung Quéc. Ngudi dung
thudng dan miéng nay dudi gan ban chan trudc khi ngd, nham tac dong lén cac huyét dao phan xa.
Ngudi ta tin rang phuong phap nay c6 thé gitip can bang va ho trg qua trinh phuc hdi cla co thé.

Giam gb la ngudn cung cdp cac acid béo chudi ngén - nhirng chat gitp tang do acid trong dai trang,
tr d6 e ché su phat trién cta vi khuan c6 hai, vi khudn gay bénh dudng rudt (enteropathogenic
bacteria - Nakai & Siebert 2003), va cac ddng vat nguyén sinh nhu Cryptosporidium parvum (Kniel
et al. 2003). Boéng thai, nd con kich thich sy phat trién cda cac vi khuan cé lgi nhu Enterococcus
faecium va Bifidobacterium thermophilum (Tana et al. 2003).

Ngoai ra, gidm gb con giup gidm hap thu cac hgp chat gay ung thu cé tinh kiém, cai thién kha nang
hap thu khodng chat nhu canxi va magie, déng thdi ho trg luu thdng mau. Mat sé nghién clru cling
chi ra rang gidm gb da qua chung cat c6 kha nang trc ché phan Ung di ing type | khi str dung qua
duong udng, tir d6 gdp phan ngan nglra cac bénh ly di ing nhu viem mdii di ing, sét mua co, viém
két mac dj ing, viém da ca dia, hen suyén, mé day va di irng thuc pham (Imamura & Watanabe 2007).

5.3. Ung dung trong bao quan thuc pham

Tinh trang ngd ddc thuc pham khong dugc bado cdo day dd van 1a mét van dé nghiém trong, anh
hudng dén hang triéu ngudi trén toan cau (Vattem et al. 2004). Trong nganh thuc pham, phu gia
dugc s&r dung nham kéo dai thdi han str dung, cai thién gia tri dinh dudng, diéu chinh mau sac,
huong vi, két cdu hodc hd trg qua trinh ché bién (Branen et al. 2002).

Tuy nhién, nhan thirc ngay cang cao cla ngudi tiéu dung vé strc khoe da khién nhu cau st dung phu
gia téng hgp gidm manh trong nhirng nam gan day. Thay vao dd, cac phu gia c6 ngudn goc tu nhién
dang ngay cang dugc ua chudng (Deba et al. 2008). Nhirng chat bao quan tu nhién nhu gia vi, thao
mac, tinh dau thuc vat va gidm gb dang trd thanh lua chon phé bién trong ché bién thuc pham.

Gidm gb 1a san pham cé nguén gdc tu nhién, thu dugc tlr qué trinh nhiét phan sinh khéi thuc vat,
chra nhiéu hgp chat phenolic va acid hiru co chudi ngan cé kha nang (rc ché vi sinh vat. Nha d6, né
€6 thé dugc dung nhu mét phu gia bado quan an toan trong thuc pham ché bién (Kahl & Kappus 1993).
Bén canh do, cac huong vi khoi chiét xuat tir giam gb cling dugc sir dung dé tao mui ddc trung cho
thuc pham - mét gidi phap dugc xem 1a an toan thay thé cho khoi truc ti€p (Mohan et al. 2006). Cuc
Quan ly Thuc phdm va Dugc phdm Hoa Ky (FDA) da cho phép str dung axit pyroligneous lam chét
tao huong khdi va bao quan thuc pham nhu giam bong, thit xéng khai, xtc xich, ca va phd mai.

5.4. Ung dung chtia giam gé trong bao quan gé

Gan day, mot sd nghién clru da chi ra rang dau sinh hoc (bio-oil) va gidm gb thu dugc tir qua trinh
nhiét phan nhanh c6 tiém nang I6n trong viéc s&r dung lam chat bao quan gb. Cac hop chét
phenolic - c6 kha nang tham thdu sdu vao md gb - dugc cho 1a déng vai trd quan trong trong viéc
rc ché su phat trién cda ndm va tang kha nang chéng muc cho gb (Kartal et al. 2004; Mohan et al.
2006; Nakai et al. 2007).

Cu thé, cac khéi gb dugc x(r ly bang dung dich loc tir bun nhién liéu ctia mét s6 loai gb nhu tuyét
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tung Nhat (Cryptomeria japonica) va keo tai tugng (Acacia mangium) da cho thay kha nang khang
t6t v&i ndm muc nau (Fomitopsis palustris) va ndm muc trang (Trametes versicolor). Tuy nhién, cac
dung dich loc nay khdng cai thién dang ké kha nang khang méi dat ngam (Coptotermes formosanus
- Kartal et al. 2004).

Két luan

Qua trinh cacbon héa sinh khai lignocellulose déng vai tro quan trong trong viéc nang cao gia tri
str dung cla cac phu pham néng - 1dm nghiép. Qua trinh nhiét phan nay tao ra ba san pham c6
thé khai thac gobm: than sinh hoc (biochar) dung dé cai tao dat, khi phuc vu sdy nhiét, va giam go
(axit pyroligneous) - mot sdn pham vai thanh phan héa hoc phong phi va da dung.

Giam gb s& hiru cac dac tinh chdéng oxy hda va khang khuan, tir d6 trd thanh mot gidi phap sinh hoc
tiém nang trong nhiéu linh vurc nhu: thudc trir sdu sinh hoc, phan bén hiru co, chat kich thich tang
trudng cay trong, chat bao quan thuc pham, chat bdo quan gb va tham chi la ing dung trong y hoc.
Vé&i ngudn goc tu nhién, khong can sir dung cac chat hda hoc doc hai, gidm gb dugc xem 1a mot
gidi phap sinh thai va bén virng - khdng chi hd trg san xuat néng nghiép than thién véi moi truong
ma con mang lai lgi ich strc khde va kinh té cho ngudi néng dan va ngudi tiéu dung.

Viéc md rong ing dung gidm gb trén pham vi toan cau cé thé gép phan quan trong vao viéc xay dung
mot hé sinh thai lanh manh hon, gidm thiéu tac dong méi trudng va thic day phat trién bén virng.
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