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NGUON SINH KHOI RONG LUC TRONG AO PAM NUGC LQ TINH
KHANH HOA CHO SAN XUAT ETHANOL
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Tém tat: Rong luc trong cic ao dam nudc lo tinh Khanh Hoa c6 kich thude 16n va
sinh truong nhanh. Két qua khao sat nim 2010-2011 ¢ tinh Khanh Hoa da
xac dinh dugc 12 loai rong luc thudc bén chi (Enteromorpha,
Chaetomorpha, Cladophora, Rhizoclonium) c6 sinh luong lon (45-340g
kho/m?), trong d6 c6 5 loai co tan sb bat gip cao (Chaetomorpha linum,
Chaetomopha capillaris, Enteromorpha tubulosa, Enteromorpha torta,
Cladophora socialis). Két qua phan tich cho thiy ham luong carbohydrate
cua 12 loai nay cao, dao dong tur 52,3 - 61,2%. Nguén sinh khéi rong luc &
tinh Khanh Hoa 16n, phan b rong va c6 ham luong carbohydrate cao. Vi
vy chiing 12 ngudn sinh khdi thuc vat tiém ning cho san xuét ethanol.

Tir khéa: Rong luc, Sinh khoi, Carbonhydrat, Sin xudt ethanol, Khdnh
Hoa.
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Abstract: Green seaweeds in the brackish ponds of Khanh Hoa province are fast
growing macro-algae. In 2010 to 2011, twelve identified green seaweeds
species belonging to four genera (Enteromorpha, Chaetomorpha,
Cladophora, Rhizoclonium) had high dry weight (45-340 g dry wt/m?).
Among the identified seaweeds, five species were observed with high
frequencies of occurrence in the brackish ponds; they were Chaetomorpha
linum, Chaetomopha capillaris, Enteromorpha flexuosa, Enteromorpha
torta, and Cladophora socialis. These species were distributed widely with
high biomass. Results of the bio-chemical analysis show that these twelve
species had high carbohydrate content, ranging from 52.5% to 61.1%. The
green seaweeds in the brackish ponds at Khanh Hoa are potential sources of
macroalgal biomass for ethanol production.

Key words: Green seaweed, Biomass, Carbonhydrate, Ethanol production,
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I. MO PAU

Xa hoi ngay cang phat trién, nhu cau ning lugng ngay mét tang, keo theo do nguon
cung dau mo ngay cang lon. Nhim dbi pho voi gia dau khong nging tang, nhiéu qudc
gia trén thé gidi khuyén khich phat trién cac ngudn nhién liéu thay the trong do6 san
xuét nhién liéu sinh hoc duoc nhiéu nude lya chon vi loi ich 16n vé kinh t& va moi
truong.

Hi¢n nay voi su phat trién manh mé cua khoa hoc ky thuat nhiéu loai nhién liéu
c¢6 ngudn gde sinh hoc da duoc phat hién va ung dung rong rii. Trong tat ca cac loai
nhién li¢u da dugc phat hién, ethanol la nhién liéu duoc sir dung pho bién nhat trén
nhleu qudc gia. Nguyén nhan vi ethanol 1a nhién li¢u sinh hoc dé san xuat va co
ngudn nguyén liéu san suit da dang va phong phu. Cac nguon nguyén liéu da duoc
nghién ctru san xuit ethanol bao gdom lignocellulose tir gd, phu pham noéng nghiép,
tinh bot tir cac loai hat, dudng mia, rong tao. Trong dé cac ngudn sinh khéi tir g0, phu
pham néng nghiép, duong mia, tinh bot 1a nhimg nguyén li¢u gay tac dong den an
ninh luong thye, ky thuat va méi truong san xuat. Do vay rong tao blen 13 ngudn sinh
kh01 thich hop cho san xuét bioethanol. Sinh khéi rong bién la nguon polysaccharid
rat 16n, mic du vay chi c6 mot s6 loai duong thich hop cho san xuét ethanol (Kim e?
al.,2008). Theo Isa et al. (2009), rong luc 1a nganh rong c6 kha ning téng hop ra
nhiéu loai dudng thich hop cho san xuit ethanol. Vi vy, bai bao nay nhim muc dich
cung cap thong tin vé ngudn nguyén lidu san xuit ning lugng sinh hoc thay thé bang
cac khao sat ngudn sinh khdi rong luc trong tinh Khanh Hoa c6 kha ning san suét
ethanol.

II. PHUONG PHAP NGHIEN CUU
1 Pbi twong, thoi gian va pham vi nghién ciru

Céc loai rong luc co san lugng 16n trong cic ao ddm nudi thuy san nudc lg, ao bd
hoang, kénh muong nudc lg dia ctua tinh Khanh Hoa dugc khao sat trong nam 2010-
2011, tap trung trong cac thang 1, 3, 5, va 7. Téng s6 tram diéu tra 1a 25 tram, ¢ rong
& 23 tram va dic biét co 11 tram c6 sinh khéi rong 16n & cac huyén, Cam Ranh gdm
cac tram (qudc Lo 1 A xa Cam Thinh, Cam Thinh Dong; Cau Tra Long 1 , phuong Ba
Ngoai; My Ca xd Cam Phuc Bic) Nha Trang (Phuéc Trung xi Phudc Dong, Dong
Ro, Vinh Thai) Ninh Hoa( Ninh fch; Hoa Phuong, Ninh Ha) Van Ninh (Tuan Lé,
Van Tho; Xuan Ha, Van Hung; Yén Ninh, Van Khanh) da thu dugc 69 khung sinh
luong. Trén co so so sdnh khoa phan loai loai cta cac tac gia Pham Hoang Ho (1969),
Nguyén Hitu Dinh va cong su (1993).

2 Phuong phap nghién ctiru
2.1. Diéu tra bé sung thanh phan lodi
Thu tat ca cac loai theo cac tuyén, s6 tuyen con phu thude vao sy da dang loai, cho

dén khi s6 lugng loai khong ting theo sé tuyén. MAu vat dai dién cho céc loai phai
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day du cac co quan dinh dudng va sinh san. Mot sé mau duogc ép kho thanh tiéu ban
deé Iuu tr&r va so sanh v6i mau chuan, mét sO mau dugc ngadm trong dung dich nudc
bién voi 5% formalin dé phuc vu cho nhitng nghién ctru giai phau trong phong thi
nghiém.

2.2. Piéu tra sinh lwong rong bién

Diéu tra sinh lugng rong bién theo quy pham nha nudc vé didu tra rong bién
(UBKHNN, 1981). Tai mdi vung diéu tra, chon 3-5 mit cat thang goc voi bo tuy
thudc vao dién tich ving diéu tra, khoang cach giita cac mat cit cang nho cang tét.
Trén cac mat cit c6 khoang tir 3-5 diém ngiu nhién dai dién cho cac dai phan bd
(trén, giira va dudi) dé dit cac khung sinh lwong c6 c¢6 kich thude 0,5 x 0,5 m.

Trir lugng rong dugc tinh theo cong thirc: P=Sx p
Trong do: S (m?): dién tich khu vuc c6 rong phéan bé.
u (kg tuoi/ m?): sinh lwong binh quan cua cac 6 tiéu chuén.

Xac dinh nhiét d§ bang nhiét ké thiy ngén, xéc dinh do mén bang khuc xa ké
(Shibuya - Japan). Khoi lugng rong dugc do bang can dién tir (KP, Maxel 500 -
Taiwan). Trudc khi can, rong dugc lam kho bang giay tham hodc khéan kho.

2.3. Phuwong phdp phan tich thanh phin héa hoc

Chuan bi miu: mau rong sau khi thu thap tir cac chuyén khao sat vé phong thi
nghiém dugc rira sach cat va sinh vat phu sinh, phoi khé ¢ nhiét dd phong thi nghiém
trong bong ram. Mau dugc xac dinh tén loai, noi thu va dugc luu gilr trong ti nhya.
Phan tich cac thanh phan hoa hoc nhu mo ta trong Nguyén Vin Mui (2007)

Pé xac dinh d6 am, 1g rong dugc can va cho vao chen nung, sau d6 dem say o
nhiét do 105 °C trong ti say c6 quat (Gallenkamp, Duc) trong thoi gian 4-5 gid dén
khi nguyén liéu c¢6 trong lugng khong d6i. Pinh luong tro trong rong bién bang cach
nung 1g rong trong 10 nung Gallenkamp (Ptc) ¢ nhiét d6 650°C trong thoi gian 7-8
gid. Nito tong duoc dinh lugng bang b chung cit Kjeldahl. Ham luong protein dugc
tinh bang lugng nito x 6,25. Dung mdi dugc s dung dé chiét lipid 13 cloroform va
metylic véi ty 18 2:1 (2CH 3Cl : CH3;0H). Qua trinh chiét lipid thyc hién trong 5 gio
trén dung cu chiét Soxhlet.

Carbohydrate tong s6 duoc tinh theo de Padua et al. (2004):
Carbohydrate = 100% - (%D am+ %Protein+ %Lipid +%Tro)

I1I. KET QUA NGHIEN CUU & THAO LUAN
1. Thanh phan loai

Trén co s¢ phan tich mau di thu, d3 xac dinh duoc 12 loai rong thudc 4 chi thudc
nganh rong luc (Bang 1). Trong do, chi Enteromorpha c6 4 loai, chi Chaetomorpha
c6 loai 5, chi Cladophora c6 2 loai, chi Rhizoclonium cé 1 loai.
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Trong diéu kién méi trudng sdng thudn loi quan thé rong luc c6 do bao phu cao.

Su bién dong do bao phu gilra cac loai tuong ddi 16n, dao dong 20-80%, néu tinh do
phu trung binh ciia cic loai ¢ thé dat dén 45%. Diéu nay cho thdy mat d phat trién
cua rong luc trén mot don vi dién tich mét nudce 1a rat 1ém, thich hop cho nuoi trf‘)ng
thu sinh khéi. Sinh luong trung binh cua cac loai rong luc 1a 190 g khé/m?, c6 su bién
dong tuong ddi 16n sinh luong giita cac loai 45-340 g kho/m? (Bang 3.1).

Bang 1. Thanh phan loai va phan bd cua rong luc tai cac diém nghién ctru
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Su bién dong vé nhiét d6, d6 man co anh huéng 16n dén sy xuat hién cua cac
loai. Theo két qua bang 3.1, chi rong Chaetomorpha c6 kha nang chiu dao dong nhiét
do cao (22- 45°C) va phat trién t6t trong moi truong do man cao (32-38 %o) vi vay chi
rong ndy xuat hién nhidu vao thang 4-12. Chi rong Cladophora c6 kha nang chiu dao
dong nhiét d6 khong cao 1dm (22-38°C) va phat trién tot trong mdi truong dd6 man
trung binh (28-30 %eo) do vy chi rong nay xuit hién déu trong cac thang. Chi rong
Enteromorpha sinh truéng va phat trién nhiét d6 thap (17-30°) va phat trién t6t trong
mdi trudng d6 min khong cao (25-28 %o) do vay chi rong nay chi xuat hién trong cac
thang (1-4). Két qua khao sat ndy mang tinh trong dong véi cac nghién ctu trude day
(Nguyén Hiru Dinh,1993; Nguyén Vin Tién, 2007)

2. Sinh hrgng cac loai chii yéu

Trong cac ao ddm nudc 1o tai Khanh Hoa (5 loai) ¢6 sinh lugng 16n, va c6 tan sd bat
gdp cao Bang 2: Chaetomorpha linum (90%), Chaetomorpha capilaris(60%),
Cladophora socialis (80%), Enteromorpha tubulosa (85%), Enteromorpha torta
(74%). Pay 1a nhitng loai rong luc c6 kha ning ton tai va phat trlen tai nhiéu moi
truong khac nhau, vi vy cdc loai rong nay s¢ la db6i tuong diy tiém niang cho phat
trién nuoi trong nham thu sinh khéi 16n phu vu nhiéu tmg dung trong tuwong lai.

Bang 2. Cac loai thudng gip trong ao ddm nudc lo

Sinh lwong trung binh (g.kh6/m2)

STT Loai N

Thap Cao
1 Chaetomorpha linum (Mdller) Kutzing 250,6 350,4
> Chaetomorpha capillaris (Kutzing) 160,2 2103

Bagrgesen

3 Enteromorpha tubulosa (Kutzing) Kutzing 170,4 190,5
4 Enteromorpha torta (Mertens) Reinbold 320,0 360,8
5 Cladophora socialis Kutzing 55,4 120,2

Rong lyc sinh trudng va phat trién trong diéu kién thuan loi cia moi trudng tu
nhién c6 sinh luong kho 300-350g/m® twong tng 3-3,5 tn kho/ha. Vi chu ky sinh
truong 6 vu/nam, sinh khdi rong luc tao ra trong nam s& 1a 18-21 tin kho. Néu so véi
mot s loai sinh khéi rong do (rong cau chi vang Gracilaria tenuistiptata, 6-7 tin
rong kho/ha/ndm) (Lé Nhu Hau & Nguyén Hiru Dai, 2010), rong nau (Sarggassum
sp.), 4-5 tan rong kho (Reith et al., 2009), san (10 tin/ha) (Kim et al., 2008), rong luc
c6 loi thé vuot troi vé nang xudt cho cac tng dung san xuét ethanol sinh hoc.

3. Thanh phén héa hoc ciia mot so loai rong luc

Két qua phan tich cho thiy sy bién dong ham luong giita cac thanh phan héa hoc
trong céac loai rong luc (Bang 3). Carbohydrate c6 ham lugng cao nhat, dao dong tu
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50-60%. Trong khi d6 ham lwong lipid lai rat thzip, dao dong tu 1,5- 5%, tro khoang
(ash) khoang 10% va protein la 15%. Thanh phan carbohydrate chiém ty 1& cao trong
rong luc s& 13 nguyén liéu thich hop cho nhiéu ung dung, dit biét cho san xuit
ethanol.

Bang 3: Thanh phan héa hoc ctia mét s loai rong luc.

Thanh phan héa hoc

1T Tén loai Protein Tro Lipid bo Carbo-
(%) (Ash) (%) am hydrate

(%) (%) (%)

Chaetomorpha aerea

(Dillwyn) Kiitzing 13,54 10,19 2,1 15,83 58,34

Chaetomorpha capillaris

2 (Kitsing) Borcoean 1183 1033 175 1578 60,31

3  Chaetomorpha javanica 1175 1564 203 145 56,08
Kutzing

4  Chaetomorpha ligustica 1372 134 325 143 5533
Katzing

5  Chaetomorphalinum (Miller)  1g55 929 223 1344 5659
Kitzing

g Enteromorpha tubulosa 1489 1149 257 1301 58,04
(Kutzing) Kutzing

7 Enteromorpha intestinalis 18,55 14,72 25 7.62 56,61
(Linnaeus) Nees

8 En'geromorpha torta (Mertens) 12,32 12,29 1,66 19,11 54 62
Reinbold

g Enteromorpha compressa 12,81 10,63 335 1447 5874
(Linnaeus) Nees

10  Rhizoclonium kochianum 1975 832 445 1399 5349

Kitzing
11 Cladophora socialis Kutzing 20,89 7,71 1,52 11,55 58,33

Cladophora flexuosa (Muller)

12 Kitzing

15,04 7,76 2,06 13,44 61,70

Gia tri trung binh 15,30 10,98 2,62 13,92 57,34

Ham lugng carbohydrate dat gia tri cao nhéat (61,7 %) & loai Cladophora
flexuosa va thap nhét (53,49%) & loai Rhizoclonium kochianum. Bién dong ham
lugng carbohydrate gitra cac loai khong cao, khoang 1-7% va trung binh dat 57,34%.
So v6i cac ngudn nguyén liéu khac: gbd 75,0 %, phu pham nong nghiép 73,0 % (Kim
et al., 2008), tinh bdt cuia cac loai hat, ci 75,0 % (Aizawa, 2008), carbohydrate cua
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rong luc thip hon nhung lai d& 1én men dé san xuét ethanol hon va khong la dbi
tuong thugc nhém an ninh luong thyc nhu céc loai hat, cu (Kim et al., 2008).

IV. KET LUAN

Rong luc trong ao dam nude lo tai Khanh Hoa c6 phan bd rong, bao gdbm 12 loai
thudc bén chi (Enteromorpha, Chaetomorpha, Cladophora, Rhizoclonium) c6 sinh
luong 16n (45-340 g.khd/m?). Nam loai cd tin sb bit gip cao, sinh lwong 16n
(Chaetomorpha  linum, Chaetomopha capillaris, Enteromorpha  tubulosa,
Enteromorpha torta, Cladophora socialis), 1a dbi twong thich hop trong nuéi trong
phuc vu san xuit cac ché pham sinh hoc. Ham luong carbohydrate ciia cac loai rong
luc cao, dao dong 52,58 - 61,15%. Vi vay rong luc trong ao dam nudce lo Khanh Hoa
1a ngudn sinh khdi thyc vat tiém ning cho san xuét ethanol.

Loi cam on: Céc tac gia cam on ban chi nhiém dé an “Phat trién nhién liéu sinh hoc
dén nam 2015, tdm nhin dén ndm 2025” B§ Cong Thuong da ho tro kinh phi thuc
hién dé¢ tai nay.
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