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TOM TAT

Biodiesel, hay con goi 1a “diesel sinh hoc”, 1a hdn hop cac methyl hoic ethyl ester cua
acid béo mach dai thang duoc diéu ché tir dau m& dong thuc vat, dau ma thai hodc da qua sir
dung. Trong biodiesel, ham lugng glycerin ty do, monoglyceride (MG), diglyceride (DG) va
triglyceride (TG) Ia céc chi tiéu quan trong danh gia chit lugng biodiesel, ddng thoi con 1a
cac chi tiéu dung dé danh gia mac d6 chuyén hoé cua phan wng methanol hoa hay ethanol
hoa trong diéu ché biodiesel. Noi dung nghién ciru ciia bao céo la khao sat cac diéu kién toi
wu trong quy trinh x4c dinh ddng thoi ham luong glycerin va mono—, di— va triglyceride trong
biodiesel diéu ché tir m& c tra bang phuong phap sic ky khi st dung dau do FID véi hé théng
thiét bi Agilent 6890N, cot mao quan DB 5HT va str dung chit tao dan xuat MSTFA (theo EN
14105). Cac diéu kién khao sat bao gdom: cac thdng sb cho 10 cot, injector, detector, ham lugng
MSTFA, gi6i han phat hién (LOD), giGi han dinh lugng (LOD), hiéu suét thu hdi, diéu kién xt
ly mau. Két qua khao sat thu duoc quy trinh phan tich véi giéi han phat hién va gisi han dinh
lwong glycerin lan luot 14 LOD = 0,033 (mg/kg), LOQ = 0,11 (mg/kg), monoolein 13 LOD = 7,27
(mg/kg), LOQ = 24,22 (mg/kg), diolein la LOD = 7,63 (mg/kg), LOQ = 25,45 (mg/kg) va
triolein LOD = 45 (mg/kg), LOQ = 150 (mg/kg). Hiéu suat thu hdi ciia quy trinh I6n hon 90%.

Twr khoa: Biodiesel, glycerin, GC/FID, MSTFA, DB 5HT.
1. MO PAU

Biodiesel 1a san phim cua phan tng transesterification (hay con goi 1a phan wng alcohol
phén) giira cAc acid hitu co nam trong thanh phan triglyceride va mot phan acid béo ty do véi
methanol hoic ethanol trong diéu kién c6 chat xuc tac, nhiét do... Trong dé, cac chat x(c tac
ddng thé thuong dung 1a KOH, NaOH, acid sunfuric, acid clohydric, acid sulfonic... va cac
chat xtc tac di thé thuong dung la cac hé enzyme, titanium-silicate, cac hop chat kim loai
kiém tho, nhya trao doi anion, polymer hitu co...[1, 2]. Phan (ng xay ra nhu sau:

CH,OCOR, R1COOCH; CH,0OH
xuc tac
C|3HOCOR2 + CH,OH ———=  R,COOCH; + CHOH
CH,OCOR;3
R3COOCH; CH,OH
glyceride methanol biodiesel (FAME) glycerin
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Thanh phan biodiesel gdm chu yéu 1a hdn hop cac methyl ester cua cac acid béo, mot
phan glyceride chua phan tmg, lugng du glycerin chua tach hoan toan, luong du methanol va
chat xuc tac. Do 6, dé dap ung tiéu chuan nhién liéu, biodiesel phai dwoc kiém tra chat
luong mot cach nghiém ngat nham bao dam tinh ty chay, kha ning bay hoi, tinh an mon, sy
luan chuyén trong dong co & nhitng diéu kién thoi tiét khac nhau va an toan chéy né.

Trong d6, ham luong glycerin ty do va glycerin tong la cac thong sé dac biét quan trong
vi n6 13 co s¢ dé dénh gia cac nguyén nhan giy ra mot s6 kho khan khi sir dung biodiesel nhur:
an mon dong co, tao nhiéu khoi x4, tic bit dau phun, tao cin trong dong co, d6 nhét cao. ..
Ngoai ra, ham luong glycerin tu do, monoglyceride, diglyceride va triglyceride con 1a théng s6
quan trong ding dé danh gid mirc do chuyén hoa ciia phan tmg transesterification trong diéu
ché biodiesel [2, 3]. Do d6, trong hé thdng cac tiéu chuan ap dung déi voi biodiesel trén thé
giéi va & Viét Nam ciing di c6 nhiéu tiéu chuan dua ra phuong phap xac dinh glycerin va
glyceride nhu AOCS 14 - 56, AOAC 993.18 [4, 5]; ASTM D 128 - 98, ASTM D 6584 [6, 7];
EN 14105:2003, EN 14106:2003 [8, 9]; TCVN 7867:2008 (duoc viét dua trén ASTM D 6584 - 07) [10].

Ngoai ra, thoi gian gan day ciing da c6 nhidu nghién ciu ang dung phuong phap sic ky
khi trong phén tich glycerin va glyceride nhu: Mittelbach da su dung phuong phap GC-MS
dé phan tich glycerin, & ché do SIM va chon cac manh c6 m/z 1a 116 va 117 cho
bis-O-trimethylsilyl-1,4- butanediol (dan xuét silyl caa 1,4-butanediol) va cac manh 147, 205
cho tris-O-trimethylsilyl-1,2,3-propanetriol (din xuat silyl cua glycerin) dé dinh luong
glycerin [11]. Trong phwong phap sic ky khi, dé tao din xuat silyl, ngoai BSTFA, nhiéu tac
nhan tao din xuét khac nhu trimethylsulfonium hydroxide (TMSH), hay MSTFA ciing duoc
nghién ciru tng dung trong phén tich glycerin va glyceride. Pac biét 1a dya vao tiéu chuan
ASTM D6584 va EN 14105:2003, nhiéu nghién ciru ciing da tién hanh trén mau RME hay
mau VOME, sir dung cac thiét bi sic ky khi khac nhau véi nhiéu loai cot khac nhau dé phan
tich dong thoi glycerin, mono-, di-, va triglyceride nhu James D.McCurry di sir dung cot
DB 5HT (15 m x 0,32 mm ID x 0,1 pm) cing v6i k¥ thuat ghép cot dé nang cao hiéu qua
phén tich [12-14].

Ngoai phuong phiap GC, ciing da cé nhiéu nghién ciu phén tich glycerin va glyceride
bang phuong phap TLC/FID, quang phd, dic biét 1a bang phuong phap LC hay HPLC véi
céc detector UV, PAD, ELSD, MS... nhu P. Lozano da st dung phuong phap HPLC/PAD dé
xac dinh luong vét glycerin trong mau dau bio véi gisi han dinh lwong 1 pg/g [15]. Dac biét
Pavel Jandera di str dung phuong phap HPLC véi cac detector APCI-MS, ELSD va UV dé
xac dinh ddng thoi glycerin, mono-, di-, trigyceride, cac acid béo ty do va céc methyl ester
cua acid oleic, linoleic, linolenic trong biodiesel [16].

Tuy nhién, tat ca cac tiéu chuan va nghién cau trén thé gioi vé phan tich glycerin,
glyceride déu dugc nghién ciru cha yéu trén biodiesel diéu ché tir dau thuc vat. O Viét Nam,
tuy ciing dd co nhiéu nghién ctu vé biodiesel nhung chu yéu cac nghién ciu nay chi tap
trung vao qué trinh diéu ché biodiesel [17 - 19]. Do d6, ndi dung nghién ctru ciia bao céo la
khao sat cac diéu kién tbi wu trong quy trinh xac dinh dong thoi ham luong glycerin va
mono-, di- va triglyceride trong biodiesel diéu ché tir m& ca tra bang phuong phép sac ky khi
sir dung dau do FID vai hé thong thiét bi Agilent 6890N, cot mao quan DB 5HT va sir dung
chat tao dan xuat MSTFA (theo EN 14105). Cac diéu kién khao sat bao gdbm: cac thdng s6
cho 10 cét, injector, detector, ham lwgng MSTFA, gidi han phat hi¢n (LOD), gi¢i han dinh
luong (LOD), hiéu suat thu hdi, diéu kién xir Iy mau.
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2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén li¢u
2.1.1. Thiét bj

May sic ky khi Agilent 6890N voi detector FID. Hé théng may sac ky gom c6: hé thong
10 cot co nhiét do 10 cot tir -80 °C dén 450 °C, toc do gia nhiét tir 0 - 120 °C/phit; lwong mau
tiém tir 0,1 pL dén 2 uL va nhiét d6 injector ¢ thé cai dit 1én dén 450 °C, nhiét do thip nhat
cua detector > 150 °C. Tdc d6 khi mang tir 10 - 60 mL/phut cho cot nhdi va 1 - 5 mL/phit cho
€6t mao quan.

_ Cot sic ky duoc sir dung trong béo céo la cot DB SHT Agilent 122 - 5731 véi thanh
phan pha tinh 5% phenyl - 95% dimethylpolysiloxane va chiéu dai 30 m, duong kinh trong
0,25 mm, bé day I6p film 0,10 um.

2.1.2. Héa chat

Céac chat chuian va noi chuan st dung trong nghién ctu gom glycerin (Prolabo),
1-monooleoylglycerol (monoolein) (Merck), 1,3-dioleoylglycerol (diolein) (Merck), 1,2,3-
trioleoylglycerol (triolein) (Merck), 1,2,4 butanetriol (Merck), 1,2,3-tricaproylglycerol
(tricaprin) (Merck), 1,2 propandiol déu thudc loai hoa chat tinh khiét phan tich dung trong
sac ky khi. Chat tao dan xuat N-methyl-N-trimethylsilyltrifluoroacetamide (MSTFA) va céc
dung méi nhu pyridin, n-heptan, acid acetic, ethanol déu thugc loai tinh khiét phan tich cua
Merck va Prolabo.

2.2. Phuong phap

2.2.1. biéu ché mau biodiesel tir mé ca tra - xdc tac KOH

Mau biodiesel dugc diéu ché tir md cé tra véi xuc tic KOH trong méi trrong methanol.
Quy trinh diéu ché nhu sau: KOH va MeOH dugc cho vao binh cau 2 cd, khudy manh
khoang 20 phut. Can 0,05 mol m& ca cho vao binh phan ung c6 hé thdng sinh han, duy tri
nhiét d6 6n dinh va khudy manh (600 rpm) trong sudt thai gian phan (ng. Sau khi phan ung
két thuc, d& ngudi, tién hanh tach pha trong phéu chiét 4 gio. Rira biodiesel thd 5 - 6 1an voi
nuée cit nong cho dén khi nuéc ria trong va pH trung tinh. Say san pham 10 phdt trong 10
vi s6ng, cong suat 320 W.

2.2.2. Chudn bj dung dich chudn va mau

Quy trinh chuén bi dung dich chuin nhu sau: pha ddy hdn hop dung dich chuin c6 ndng
do khéc nhau trong khoang 0,01 ppm dén 6000 ppm tir dung dich chuan glycerin,
monoolein, diolein va triolein 10 mg/mL, thém vao moéi hdn hop dung dich chuan 40 pL
1,2,4 butanetriol (1S1) 1000 ppm, 200 pL tricaprin (1S2) 1000 ppm va MSTFA, dé 6n dinh &
nhiét d6 phong khoang 30 phit, sau d6 pha lodng dung dich bang n-heptan dén 1 mL. Thé
tich tiém 1a 1 pL.

D4i véi mau biodiesel: can chinh xéac khoang 0,1 - 0,2 g mau biodiesel cho vao ng
nghiém nho, thém vao 20 pL 1,2,4-butanetriol 1000 ppm (chat noi chuan 1 - xac dinh
glycerin) va 100 pL tricaprin 1000 ppm (chat noi chuan 2 - xac dinh glyceride), thém MSTFA,
lic nhe, dé 6n dinh & nhiét do phong trong khoang 20 - 30 phat. Dung dich mau sau khi silyl
hoé hoan toan duoc pha lodng thanh 1 mL bang n-heptan. Thé tich mau tiém 1a 1 pL.
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3. KET QUA VA BAN LUAN

3.1. Khao sat cac diéu kién phan tich trén may Agilent 6890N véi detector FID va cét
DB 5HT

So véi yéu cau cua tieu chuan EN 14105 thi cot DB 5HT (30 m x 0,25 mm x 0,10 um)
c6 thanh phan pha tinh va bé day I6p phim tuong ty nhung dai hon (30 m) va duong kinh
trong nho hon. Do 6, dé xac dinh dong thoi glycerin, MG, DG va TG trong mau biodiesel,
nodi dung khao sat bao gom cac chuong trinh nhiét cho 10, cot, cac théng sé cho injector,
detector nham tim ra chuong trinh nhiét thich hop cho qué trinh phan tich. Hai chuong trinh
nhiét 10 cot da duoc khao sét voi hdn hop chuan gdm co glycerin, monoolein, diolein,
triolein va ndi chuan 1S1, 1S2 1a;

- Chuong trinh 1: 60 °C (1); 15 °C/phit — 180 (0); 10 °C/phdit — 230 (0); 15 °C/pht —

280 (0): 20 °C/phlt —> 375 (8).

- Chuong trinh 2: 60 °C (1): 15 °C/phit — 180 (0); 7 °C/phdit — 230 (0): 10 °C/ph(it —

330 (0); 15 °C/phit — 375 (4).

Cac thdng sb duoc cai dat ¢d dinh nhu sau: nhiét d6 budng tiém 350 °C, nhiét d6 dau do
380 °C, tc d6 khi mang 4,0 mL/phut va ty & chia dong 5:1.

H %5555 Manonlein

T |

50%- CI0:0

5.498- 151124 Butanetiol

11.938- C19:0

18304
N
G
22.125- 182 - Trcampin
2813
s
25840
i

(c)
Hinh 1. Séc ky d6 khao sat trén cot DB 5HT
(a) HON hop chuén - chuong trinh nhiét 1; (b) H3n hop chuan - chuong trinh nhiét 2
(c) Han hop chuan va hdn hop ME (Cg. - Coa)

Dua vao c4c sic ky dd thu duoc, két qua cho thiy voi chuong trinh nhiét va cac thong
sb cai dit nhu trong chuong trinh 1, cic peak sic ky bi chap & khoang thoi gian luu cua
chuan monoolein (Hinh 1a), do d6 chwong trinh 2 dugc chon 1a chuong trinh nhiét t6i wu cho
xac dinh dong thoi glycerin, MG, DG va TG trong mau biodiesel véi hai chat ngi chuan la
1,2,4 butanetriol (chat ndi chuan xac dinh glycerin), va tricarpin (chat ngi chuan xac dinh
MG, DG, TG). Khi str dung chwong trinh nhiét 2 d6i véi hdn hop gébm chuén, cac chit noi
chuin va hdn hop ME (C6:0 dén C24:0) cho thiy cé4c peak sic ky tach tét, dat yéu cu dinh
lugng (Hinh 1b va Hinh 1c).
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3.2. Khao sat anh hwéng cia MSTFA dén phan (ng tao din xuat

Dé khao sat, pha hdn hop dung dich chira tat ca cac chat chuan va noi chuan, thém lan
luot 25, 50, 75, 100 va 250 uL MSTFA, 6n dinh dung dich nay trong 30 phdt & nhiét do
phong. Sau d6, pha lodng dung dich bang n-heptan thanh 1 mL. Dung dich sau pha loéng,
nong d6 cac chat nhu sau: glycerin 600 ppm, monoolein 2500 ppm, diolein 2000 ppm,
triolein 600 ppm, 1,2,4 butanetriol 40 ppm, va tricarpin 200 ppm; thé tich tiém 12 1 uL.

Déi voi mau biodiesel, lan luot thém vao 50 va 100 uL MSTFA vao 0,2 g mau, dé 6r)
dinh 30 phdt & nhiét do phong. Sau d6, pha lodang dung dich bang n—heptan thanh 1 mL. Thé
tich tiem 13 1 L.

Két qua khao sat anh huong cua lwong MSTFA dén phan ung tao dan xuit dugc thé
hién trong Hinh 2, 3 va 4.

1600 — Glycerin

Dién tich peak

-== Monoolein
1400
—+ Diolein
—~ 181

1000 - 1S2

1200

800 - Triolein

600

400

200

V - MSTFA (L)

0 50 100 150 200 250 300

0

Hinh 2. Anh huong caa lugng MSTFA dén phan (ing tao dan xuét

Két qua khao sat (Hinh 2) cho thay, dién tich peak cua tat ca cac chat déu ting theo
lugng MSTFA thém vio, ting nhanh 1a glycerin, monoolein va diolein. Dién tich tat ca cac
peak ting dén thé tich 100 pL MSTFA thém vao twong tng ty Ié giita tong lwong chét chuan
va MSTFA 14 60:1, thi khi luong MSTFA 16n hon dugc thém viao, lugng dan xuit tao thanh
khong ting nita. Nhu vay, luong MSTFA thém vao téi wu 1a 100 uL tuong Gng ty 18 giira
tong lugng chat chuan va MSTFA 12 60:1.

Két qua sic ky dd & Hinh 4 va 5 cho thiy, ciing twong tu nhu d6i v6i dung dich chuin,
dién tich peak cua tat ca cac chat déu ting theo luong MSTFA thém vio, ting nhanh la
glycerin, monoolein va diolein. Trong dé, chat noi chuan 1,2,4-butanetriol c6 thé xem nhu 1a
chat chi thi rat nhay cho kha nang khéng hoan toan cua phan tng tao dan xuat. Khi lugng
MSTFA kh6ng du thi peak cua 1,2,4-butanetriol s& bi ché va chiéu cao peak giam manh,
diéu nay c6 thé dugc giai thich 13 do luong MSTFA khéng du dé ca 3 nhém hydroxyl cua
1,2,4-butanetriol déu bi silyl hoa.

FIDT A, (VT 50.0)
pAH

3

12722
29358

2880
28812

22.243- 182 - Tricarpin

10071

C o

11474

624 - 1S1- 1§ 4 Butanetriol

5.

Hinh 3. Anh huong caa lugng MSTFA trén miu biodiesel (50 uL MSTFA)
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1S1- 1,24 Butanetriol

FID1 A, (M120908\MAU11350.D)
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Hinh 4. Anh huong caa lugng MSTFA trén mau biodiesel (100 uL MSTFA)

3.3. Khao sat LOD va LOQ va xay dung dwdng chuan

Dé khao sat LOD va LOQ, tién hanh chay dwong nén véi mau trang lap lai 10 lan. Sau
do, tir dung dich chuan glycerin, monoolein, diolein va triolein 10 mg/mL, pha thanh day
hdn hop dung dich chuan véi ndng d6 giam dan, tao dan xuit voi MSTFA va tién hanh sic
ky & cung diéu Kién nhu mau trang, dén khi tin hiéu (S/N) thoa man diéu kién 10> T (S/N)>3
thi do chiéu cao cua tin hiéu chudn va tin hiéu nhiéu, thu duoc két qua nhu trong Bang 1.

Bang 1. Két qua khao sat LOD va LOQ

Gidi han dinh lugng

Chét chudn Do nhiéu nén Chiéu cao | Gidi han phéat hién
trung binh (pA) | peak (pA) (LOD) (ppm) (LOQ) (ppm)
Glycerine 0,01 ppm 0,1825 0,013 0,044
Monoolein 5 ppm 0,415 2,91 9,69
T 0,0804
Diolein 10 ppm 0,79 3,054 10,179
Triolein 50 ppm 0,67 18,004 60,012
Bang 2. S6 liéu khao sét LOD va LOQ trén mau
Glycerine Monoolein Diolein Triolein
GiaGi han phat hién (LOD) (mg/kg) 0,033 7,27 7,63 45
Gidi han dinh lugng (LOQ) (mg/kg) 0,11 24,22 25,45 150

3.4. Khiao sat khoang tuyén tinh va xay dwng dwong chuin

Két qua khao sat sy twong quan tuyén tinh gitra ty 1& dién tich (Sgiycerin/S1,2.4 butantrior) VA ty
I&¢ ndng do cua glycerin (Cyyeerin/Cr24 buantrio) Cho thdy ndng do glycerin trong khoang
0,25 ppm - 4500 ppm dat do tuyén tinh cao véi hé s6 twong quan tuyén tinh r = 0,9996.
Dua vao khoang tuyén tinh nay va khoang ham luong glycerin c6 thé cé trong mau, xay
dung phuong trinh hdi quy cho xac dinh glycerin véi khoang ndng do 0,25 ppm - 250 ppm
va phuong trinh hdi quy cho x4c dinh monoolein, diolein, triolein nhu trong Bang 3.
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Bang 3. Két qua phuong trinh hdi quy ciia monoolein, diolein, triolein

Phuong trinh hoi quy Hé s tuong quan
Glycerin (Sgiycerin/S1.2.4 butantriol) = 1,2528 (Cgiycerin/ C1.2,4 butantriol) + 0,003 r=0,9996
Monoolein (Smonootein/Stricarpin) = 0,8572 (Crmonoolein/ Crricarpin) — 0,0023 r=0,9998
Diolein (Sdiolein/Stricarpin) = 0,4081 (Ciotein/ Ciricarpin) — 0,004 r=0,9999
Triolein (Striotein/Stricarpin) = 0,7423 (Ciolein/ Curicarpin) — 0,0963 r=0,9998

3.5. Khao sat hi¢u suit thu hdi ciia phwong phap

Dé khao sat hiéu suat thu hoi cua hai quy trinh phan tich, b sung glycerin, monoolein,
diolein, triolein chuan vao mau biodiesel diéu ché tir m& ca tra. Tién hanh phan tich trén mau
biodiesel khéng b sung chuan va mau thém chuan, két qua khao sét hiéu suat thu hdi ddi
vai glycerin 98,99%, véi monoolein, diolein, triolein, hiéu suat thu hoi dat duoc tuong ng
la 97,08%; 96,62% va 94,76%. Nhu vay hiéu suat thu hoi déi véi glycerin, monoolein,
diolein, triolein déu I6n hon 90% phuong phap c6 thé sir dung dé xac dinh dong thai glycerin
va mono-, di-, triglyceride c6 trong biodiesel diéu ché tir m& ca tra.

FIDI A, (MBIO1409\MBI14941.D)
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Hinh 5. Séc ky d6 cia mau biodiesel (cot DB 5HT)

XL— 5.513 - IS1 - 1,2,4 Butanetriol

4.757 - Glycerin

e

~4.156

4. KET LUAN

Két qua thu dugc ddi véi cot DB 5HT la cot sac ky c6 thong s khac hoan toan so voi
thong sb cot trong tiéu chuan EN 14105, diéu khac biét co ban, ddy 1a cot mao quan dai
(1 =30 m), so vdi tiéu chuin va cac nghién ctru trude déu st dung cot ngan (I = 10 m) hoic
sir dung ky thuat ghép cot. Két qua nghién ciru mo ra hudng méi cho kha nang sir dung cot
mao quan dai dé phan tich dong thoi glycerin, MG, DG, TG trong mau biodiesel. Qua trinh
khao sat cling da dua ra dugc chuong trinh nhiét co ban thich hop cho phan tich trén cot DB
5HT nhu sau: Nhiét d6 injector 350 °C; Téc do khi mang 4 mL/phat; Ty Ié chia dong 5:1;
Nhiét d¢ detector 380 °C, FID; Chuong trinh nhiét 60 °C (1 phat); 15 °C/ph(t - 180 °C (0 phut);
7 9C/ph(t - 230 °C (0 pht); 10 °C/phdt - 330 °C (0 phut); 15 °C/phit - 375 °C (4 phat).

Khao sat va dua ra dugc gia tri LOD va LOQ ciing nhu khoang tuyén tinh cho xac dinh
glycerin ty do trong mau biodiesel trén cot DB 5HT. Gia tri LOD va LOQ cua glycerin,
monoolein, diolein va triolein lan luot 1a 0,033 mg/kg va 0,11 mg/kg; 7,27 mg/kg va
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24,22 mg/kg; 7,63 mg/kg va 25,45 mg/kg; 45 mg/kg va 150 mg/kg. Khoang tuyén tinh cho
phép xac dinh glycerin 16,2 x 10° (%) - 1,12 (%).

Hiéu suat thu hdi 1én hon 90% cho thiy phuong phép dua ra hoan toan c6 thé sir dung

dé xac dinh glycerin tu do, monoglyecride, diglyceride, diglyceride, triglyceride va tong
glycerin trong mau biodiesel diéu ché tir md ca tra.
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ABSTRACT

SIMULTANEOUS DETERMINATION OF GLYCEROL, AND MONO-, DI- AND
TRIGLYCERIDES IN BIODIESEL FROM TRA FISH FAT
BY GAS CHROMATOGRAPHY

An-Sa Tran Nguyen'*, Thanh-Huong Le Thi? Xuan-Mai Nguyen Thi?
'Ho Chi Minh City University of Food Industry

?Industrial University of Ho Chi Minh City

University of Science Ho Chi Minh City

*Email: satna@cntp.edu.vn

Biodiesel is an alternative fuel produced from renewable resources like vegetable oils or
animal fats, through transesterification reaction with methanol and sodium hydroxide as
catalyst. In biodiesel, low levels of total glycerin ensure that high conversion of the oil or fat
into its mono-alkyl esters has taken place. High levels of mono-,di-, and triglycerides can
cause injector deposits and may adversely affect cold weather operation and filter plugging.
Thus, in biodiesel, glycerin free content, monoglyceride (MG), diglyceride (DG) and
triglycerides (TG) are important indicators of quality assessment of biodiesel, and also the
criteria used to evaluate the metabolic rates of chemical reaction of methanol or ethanol in
the preparation of biodiesel. In this study, gas chromatography method (GC/FID) was used
for the simultaneous determination of glycerol, and mono-, di- and triglycerides in biodiesel
from tra fish fat. According to EN14105, individual triglyceride (TG), diglyceride (DG),
monoglyceride (MG) and free glycerin were separated in 35 — 40 min after treating with N—
methyl-N-trimethylsilyltrifluoroacetamide (MSTFA) to give the corresponding trimethylsilyl
(TMS) derivatives of the hydroxyl groups. The parameters for the column oven, injector,
detector, and limit of detection (LOD), and limit of quantitation (LOQ), recovery performance,
and conditions of sample processing methods are also examined. Survey results obtained
analytic methods with detection limits and quantification limits glycerin respectively LOD = 0.033
(mg/kg), LOQ = 0.11 (mg/kg). Limits of detection and quantification limits for monoolein as
LOD = 7.27 (mg/kg), LOQ = 24.22 (mg/kg), as LOD = 7.63 diolein (mg/kg), LOQ = 25.45
(mg/kg) and triolein LOD = 45 (mg/kg), LOQ = 150 (mg/kg). The recovery efficiency of method
was greater than 90%.

Keywords: Biodiesel, glycerin, GC/FID, MSTFA, DB 5HT.
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