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Tém tit. Trong nghién ctru nay chung t6i da xay dung quy trinh san xuét ruou brandy ban chua &
quy md 1én men 350 1/mé, két qua cho thdy sau 14 ngay 1én men chung toi da thu dugc dich lén
men ¢6 ham luong rugu dat 16,5% (v/v). Dich 1én men dé dugc chung cét dé thu rugu manh, rugu
thu dugc c6 mui hang soc va kho uong do c6 chtra tap chét v6i ham luong cao nhu acid (864 g/1),
aldehyde (124,7 g/l), ester (211,2 g/l) va methanol (134,8 g/l). Bing cach xtr 1y voéi NaOH va
KMnO, sau d6 chung cAt lai, phz‘?m 16n céac tap chét nay da bi loai bét, acid, aldehyde, ester va
methanol trong ruou sau khi xtr 1y lén luot con la 130 g/, 43 mg/l, 92,4 mg/l va 23,5 mg/l. Brandy
bén chua ciing d3 duoc ngam voi g0 s6i theo cac ty 1¢ khac nhau, két qua cho thiy ngdm 1 | ruou
(60%, v/v) v6i 3 — 3,25 g g0 s0i s& cho mau sic va mui vi tot nhat. Cac sb liéu phan tich va cam
quan chimg to ring rugu brandy ban chua hoan toan dap ing Quy chudn k¥ thuat Qudc gia vé
rugu manh. Py 1a nghién ctru dau tién san xut brandy tir dich qua ban chua 1én men.

Twr khoa: Qua ban chua, brandy, 1én men, chung cat, Sonneratia caseolaris.

1. Mé dau

Rumng ngdp man la h¢ sinh thai dac biét nam
& giita dét 1ién va bién & cac ving nhiét d6i va
can nhiét d6i. Rimg ngap min chiém dién tich
khoang 152361 km® va phan bd tai 123 qudc
gia va ving lanh thd [1]. Viét Nam ching ta c6
khoang gin 200 ha rimg ngdp man trai dai khip
ba mién Bic — Trung — Nam. Rimng ngip min
ctia Viét Nam kha da dang v6i cac loai cay phd
bién nhu Trang, Puéc, Mim, Ban chua, S,
Vet. Ban chua c6 tén khoa hoc 1a Sonneratia
caseolaris 1a mot loai cay phd blen O vung ngap
min ven bién. O Viét Nam, ciy Ban chua duoc
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trdng va moc hoang & cac rimg ngip min ven
bién tir Bic vao Nam. Pdy 1a mot loai ciy gb
trung binh (c6 thé cao tdi 15-20m) c6 gié tri cha
yéu 1a phong ho, 14y gb. Cay ban chua thuong
¢6 hoa né vao thang 4-5, két trai vao thang 10-
11, mdi cdy cho khodng 350 qua, trung binh
modi kg s& co khoang 10-15 qua [2].

O mot sb quc gia trén thé gidi nguoi ta da
tan dung qua ban chua dé lam nudc qua, nudc
xi-r6. Dién hinh 14 & Sri Lanka, nguoi dan &
vung phia Nam va Tay Nam da st dung qua cay
Bin chua dé lam nuéc qua twoi. O Maldive
ngudi dan trong cdy Ban chua & trong vuon dé
diung qua cdy lam ngudn thuc phim va lam
nudc qua. Trong khi d6 ngudi dan Indonesia da
dung qua cay Ban chua dé san xuat nudc xi-ré
[3]. O Viét Nam (dic biét & mién Béc) viéc st
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dung qua ban chua lam thyc phim va db udng
con nhidu han ché. Ngudi dan chua biét gia tri
kinh té ctia qua ban va ciing chua biét cach ché
bién thuc pham, d6 udng tir qua ban.

Trong nghién cuu trudc day, chung t6i da
phan lap duoc ching nim men Candida
tropicalis NM2 tir qua ban chua c6 kha ning
1én men ruou kha t6t. Khi sit dung quéa ban chua
lam nguyén liéu 1én men va tién hanh 1én men
trong 14 ngay & nhiét d6 30 °C va pH 3,5,
ching Candida tropicalis NM2 c6 thé tao ra
lugng rugu la 14,9% (v/v) [4]. Trong nghién
clru nay, ching t6i sir dung ching nam men
Candida tropicalis NM2 dé 1én men dich qua
ban chua & qui m6 350 L/mé, dich 1én men sau
d6 duoc chung cit nhim tao ra ruou Brandy
ban chua.

2. Nguyén liéu va phwong phap

2.1. Nguyén liéu
Péi tuong

Ching ndm men Candida tropicalis NM2
dugc phan 1ap tir dich qua ban chua 1én men
[4].

Qué ban chua dugc thu hai tir rimg ngap
man xa Vinh Quang, huyén Tién Lang, thanh
phd Hai Phong.

Cac logi moi truong suw dung

Moi truong dung dé gitr giébng ndm men
(mdi truong Hansen) c6 thanh phan (g/l):
glucose: 50; KH,PO,: 3; MgSO0,.7H,0O: 2;
pepton: 10; thach (agar): 20; pH = 5.

Méi truong nhan gidng cdp 1: moi truong
Hansen 16ng (khong co6 agar).

Méi trudng nhan gidng cdp 2: méi truong
Hansen 16ng va dich qua ban chua phdi tron véi
nhau ti 1¢ 1:1; ham luong duong 110 g/l; pH =
3,6; SO,: 30mg/1.

Moi trudong nhan gidng cip 3: mdi truong
Hansen 16ng va dich qua ban chua phdi tron véi
nhau ti 1¢ 1:1; ham luong duong 220 g/l; pH =
3,6; SO,: 50mg/l.

2.2. Phwong phap

Phwong phép xit Iy va chudn bi nguyén liéu lén
men

Qua ban chua sau khi thu hai dugc dong
bao chuyén vé& phong thi nghiém CNSH-Vi
sinh. Chung t61 da tién hanh chon loc va loai bo
qua sdu, qua dap hong. Pbi voi cac qua xanh
chung t6i di giam trong cac thung xop co bd
sung dat dén chd chin (Hinh 1A). Cac qua chin
s€ duoc rira sach va ngadm vai duong theo ti 1€ 2
qua: 1 duong (Hinh 1B). Sau khi ngdm 20 ngay,
tién hanh loc loai bo vo va hat, pha loang dich
quéa dé dat ham luong dudng khoang 220 g/1.

Hinh 1. Xt Iy qua dé chuén bi dich 1én men: (A) & chin qua ban chua va (B) ngdm ban chua v&i duong.
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Hoat hod va nhan giong nam men

Ciy chung Candida tropicalis NM2 trén
moi truong Hansen déc, nudi ¢ nhiét do 30 °C
trong 36 h, cdy chuyén sang moi truong nhén
gidng cap 1, nudi trong may lic véi tbe do 180
vong/phut ¢ nhiét d6 30 °C trong 24 h. Bo sung
giong cap 1 vao mdi trudong nhén gidng cép 2
(ty 1& gidng bd sung la 10%, v/v), nuéi ¢ nhiét
d9 30 °C trong 24 h. Bo sung 10% (v/v) giong
cap 2 vao méi truong nhan gidng cp 3 va nudi
tiép trong 24h 630 °C, lac nay chung ndm men
da nhan gidng xong va sing sang sir dung cho
cac thi nghiém tiép theo.

Lén men san xudt va chung cat ruou

B6 sung 35 1 giéng cip 3 vao thung 1én men
500 1 ¢4 chira 315 1 dich qua ban chua dé dat thé
tich cudi cung 1a 350 1. Lén men ¢ 30 °C trong
14 ngay. Ly méu & céac thoi diém khac nhau dé
kiém tra pH va ham luong ruou tao thanh. Tién
hanh chung cit thu hdi reou manh khi két thic
1én men.

Phirong phdp lam giam mét sé tap chdt trong
ruou

Dung dich ruou sau khi chung cat dugc pha
lodng dua vé 60% (v/v), tién hanh xir Iy bang
KMnO, va NaOH vdi cac ndng do khac nhau
[5]. Sau do6, ruou s& dugc pha lodng 2 1an roi
tién hanh chung cat, thu hdi dé cam quan huong
vi. Tir két qua cam quan tim ra duoc ham luong
KMnO,4 va NaOH phu hop c6 khd nang lam
giam nong d0 cac tap chat nhu acid, este,
aldehyde, methanol, furfurol.

Phirong phdp tao mau cho rwou brandy ban
chua

Ruou sau khi xtr Iy va chung cit 1an 2 duoc
dua Ve nong dé 60% (v/v) va dugc ngam voi
bot gd soi ¢ ham luong khac nhau: 2.5; 2.75;
3; 3.25, 3.5 (g/1) 6 nhiét do 30°C Sau 12 thang,
tién hanh loc loai bo bot g0 sdi thu rugu brandy.
Str dung nude cat pha lodng rugu vé ndng do
40% (v/v) rdi tién hanh danh gia cam quan, lya
chon duoc ham luong gd sdi bd sung thich hop.

Cac phwong phap phan tich

Xac dinh d6 ruou: Chung cit mot luong
dich 1én men nhét dinh (V| ml) thu dugc V, ml
ruou. Dung ruou ké do d6 ruou tao ra trong V,
thu duoc gia tri a. Tur d6 tinh dugc d6 rugu b
theo ti 1€ % (v/v) theo cong thuc: b = (a x
V1)V,

Xac dinh acid va este c6 trong ruou theo
phuong phap cua Lé Thanh Mai va cong su [5].

Xac dinh ham lugng furfurol c6 trong ruou
theo phuong phap HPLC st dung cot Hypersil
DPSC18, 1% acetonitril dugc sir dung 1am dung
mdi chay HPLC, furfurol tinh khiét (Sigma, My)
dugc st dung dé xay dung dé thi chuan.

Ham luwong aldehyde va methanol trong
mau rugu dugc xac dinh tai Trung tdm KT thuat
ti€u chuan do luong chat lugng 1.

3. Két qua va théo ludn

3.1. Lén men va dong thai cua qua trinh lén men

Dich 1én men dugc chung t6i st dung chinh
1a dich qua ban chua c6 chtra ham luong dudng
220 g/l va SO, v6i ham lugng 50mg/l. Bé sung
lwong gidng theo ty 18 10% (v/v) va tién hanh
1én men & 28- 30 °C trong 2 tuan. Dé xac dinh
dong thai cia qua trinh 1én men ching toi da
tién hanh lay mau 2 ngay/lan dé khao sat 2 yéu
td: ham luong ruou tao thanh va sy thay ddi cua
pH. Két qua duoc trinh bay trong Hinh 2.

——Do rrou —=—pH
18 -4

15

o
pH

Pd regua (Yo, v/iv)

0 2 4 6 8 10 12 14 16 18 20
Thai gian (ngay)

Hinh 2. Ddng thai qua trinh 1én men rugu tir dich
qua ban chua.
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O thoi diém bét dau 1én men, trong dich qua
1én men da cé chira 2,6% rugu. Nhu vay trong
20 ngay ngam u chiét dich, mot s6 nim men dai
trong qua ban chua da 1én men tao ruou. Trong
qua trinh 1én men, ham lugng rugu ting manh
trong 4 ngay dau tién (tir 2,6% thoi diém bat
dau 1én 10,9% & ngay thir 4), sau d6 van ting
déu tir ngay thu 4 dén ngay tha 12 va dat
16,1%. Ham luong ruou dat cuc dai (16,5%)
sau 14 ngay 1én men va khong thay doi khi kéo
dai qua trinh 1én men 1én 16 hodc 18 ngay. Két
qua nghién ctru da chi ra ring thoi gian 14 ngay
1a thoi diém pht hop dé dimg 1én men, & thoi
diém nay hiéu sudt chuyén hoéa dwuong thanh
rugu la 91,6%. Ham luong ruou thu dugc trong
nghién ctru nay (16,5%) cao hon so vdi nghién
clru trude day (14,9%) [4] la do da co san 2,6%
ruou khi bat dau qud trinh 1€n men. Néu trir di
luong rugu cod san nay thi lugng rugu thuc té
tao ra ciing 1a 14,9% - ngang bang voi ham
luong rugu trong nghién ctru trudce day.

Trai ngugc voi sy thay dd1 manh mé cua
ham luong rugu trong qua trinh 1én men, gia tri
pH thay ddi khong dang ké, pH c6 xu hudng
giam nhe¢ trong qua trinh 1én men do sy hinh
thanh ctua mot s6 acid vi du nhu axit axetic.

3.2. Chung cat thu ho”‘{ sdan pham va danh gid so
bo chat lwong san pham

Luong rugu tao thanh trong qué trinh 1én
men dich ban chua da dugc chung t6i chung cat
thu hoi. Rugu brandy tir qua ban chua sau khi
chung ct thu hdi ¢ mau trong sudt nhung van
hoi nong, hang va soc Chung t6i tién hanh
kiém tra mot so yeu t6 ¢co trong rugu cd anh
huéng truc tiép dén chat lwong ruou nhu acid,
este, aldehyde, methanol va furfurol. Két qua
phan tich dugc trinh bay trong Bang 1.

Thanh phin quan trong anh hudéng dén
huong vi brandy 1a céc acid, dic biét 1a acid dé
bay hoi. Két qua phan tich cho thay ham lwong
acid trong rugu brandy ban chua la 864 mg/l,
cao hon so véi rugu brandy nho (khoang 100 —
500 mg/l) [6] va rugu brandy anh dao (khoang
140 - 280 mg/l) [7]. Sy khac biét nay 1a do
thanh phin nguyén liéu va diéu kién 1én men

cua céc loai rugu khac nhau, trong d6 ban chua
la loai qua c6 nhiéu acid nhat nén ham luong
acid co trong ruou cling sé cao.

Ngoai acid thi ester ciing 1a mot yéu t6 quan
trong gép phan tao nén hwong vi cho rugu
brandy. Trén 160 loai ester khac nhau da duogc
tim thdy trong cac loai ruou vang ciing nhu
ruou brandy khac nhau. Phd bién nhit trong
ruou d6 1a ethyl ester, thanh phan nay duoc
hinh thanh do phan tng ester hoa gitta cac acid
hitu co va ethanol [6]. Két qua phan tich trong
Bang 1 cho thay ham lugng este trong rugu
brandy ban chua 1a khoang 212,2 mg/l, thap
hon nhiéu so véi rwou brandy anh dao (dao
dong trong khoang 580 - 1400 mg/1) [7].

Béng 1. Thanh phdn mot s6 chat trong rugu ban

chua 40% (v/v)
Thanh phan Ham luong (mg/1)
Acid tong so 864 £2
Ester tong sb 2112+ 1
Aldehyde téng s6 124,7+2
Methanol 134,8 £ 1
Furfural 3,48 £0,21

Mot thanh phan khac ludn c6 mit trong bat
ky mot loai rugu brandy nao d6 1a aldehyde. O
ndéng do thdp noé c6 vai trd quan trong trong
viéc tao huong cua rugu, nhung s€ lam cho
ruou c¢6 mui hing khi chiém ham luong cao.
bac biét khi ham lugng aldehyde qua cao thi sé
gdy doc cho co thé, sinh ra hién tuong budn
non, 6i mira. Acetaldehyde 1 thanh phan chu
yéu co trong rugu, né 1a mot trong nhitng san
phim phu dau tién cta qua trinh 1én men, thanh
phan nay sé& ting 1én khi bd sung qua nhiéu SO,
[6]. Ham luwong aldehyde trong rugu brandy ban
chua chiém khoang 124,7 mg/l, cao hon so véi
brandy nho (aldehyde khoang 80 — 100 mg/l)
[6] va tuong ty nhu brandy anh dao c6 ham
luong aldehyde dao dong trong khoang 60 - 166
mg/1 [7].

Methanol khong phai san phim cua qué
trinh Ién men ruou, ndé dwgc hinh thanh nho
enzyme thiy phan nhom methoxyl cua pectin
trong qua trinh 1én men. Viéc kiém soat ham
lwong methanol trong rugu 1a rit quan trong boi
n6 rat doc ddi voi co thé con nguoi. Khi vao
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trong co thé, methanol duoc chuyén hoa thanh
formaldehyde va acid formic, ca hai chat nay
déu rat doc dbi voi hé thin kinh. Nong do
formaldehyde cao s& gy ton thuong than kinh
thi gidc va tham chi mu loa [8]. Bang 1 cho
thdy, ham lugng methanol trong ban chua vao
khoang 134,8 mg/l, tuong tu nhu trong brandy
nho (dao dong trong khoang tir 120 — 280 mg/1)
[6], nhung cao hon nhiéu so véi ham luong
methanol ¢6 trong ruou anh dao (khoang 23 —
70 mg/l) [7]. Tuy hoi cao nhung ham luwong
methanol trong ruou brandy ban chua van dam
bao Quy chuan ky thuét Quédc gia ddi véi cac
san pham d6 udng c6 con [9].

Mot thanh phan khac trong rwou brandy
ban chua ciing duoc chiing t6i phan tich d6 1a
furfural. Hop chét nay duoc tao ra tir phan tng
oxi héa duong dién ra ¢ nhiét do cao trong qua
trinh chung cat ruou. Pay 1a mot hop chat co
tinh ddc, cong thirc phan tur la CsH;O,. Nhiét
dd bay hoi cua furfural la 162°C “ham lugng

ctia chat nay cang tang cao vé cudi giai doan
chung cit [10]. Ham luong furfural trong
brandy ban chua 1a 3,48 mg/l, thp hon so véi
furfural trong brandy nho (dudi 33 mg/l),
tuong tu nhu furfural trong brandy anh dao
(khoang 3,5 mg/1).

Mic du thanh phan cac chat khéng mong
mudn c6 trong rugu brandy ban chua déu nim
trong ngudng cho phép, nhung khi cam quan
chung t61 nhén thdy ruou rit hang va sdc, do d6
dé tang chat lugng ruou thi can lam giam cac
thanh phan khong mong mubn nay.

3.3. Nghién ciu lam giam mot s6 chat khéng
mong muon trong riou brandy ban chua

Chung toi dd tién hanh xir 1y ruou bang
KMnO, va NaOH véi cac n6ng d0 khac nhau,
sau d6 pha loang, chung cét thu hodi. Két qua
cam quan cho thay mui hang sdc cua rugu da
giam nhiéu, nhung van giit duoc huong vi ruou
brandy ban chua dic trung. Ham luong cac chat
¢6 trong mau rugu brandy ban chua sau khi xir
ly da duoc phan tich va két qua dugc trinh bay
trong Hinh 3.
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Hinh 3. Ham lugng mot s6 chit trong ruou brandy
ban chua trudc va sau khi xu 1y.

Két qua cho thay, ham luong cac chét trong
ruou brandy ban chua sau khi xir Iy déu giam so
v6i trude khi xtr 1y. Giam manh nhét 1a luong
acid tong sd, giam tir 864 mg/l xudng con 130
mg/l (giam gan 7,5 lan). Nguyén nhan 1a do
NaOH da trung hoa lugng 16n acid trong rugu.
Thanh phan nay chiém ty 1& thip trong ruou
g6p phan 1am giam vi chua va ting gia tri cam
quan cua ruou. Bén canh do, cac chét khac nhu
ester, aldehyde va methanol ciing giam dang ké:
ester giam tir 211,2 mg/l xudng con 92,4 mg/l;
aldehyde giam tir 124,7 mg/l xubng con 43
mg/l; trong khi d6 methanol giam gan 6 lan
xudng con 23,5 mg/l. Tuy nhién, ham luong
furfural gAn nhu khong thay déi sau khi xt 1y:
3,48 g/l (trudc khi xur 1y) va 3,38 g/l (sau khi xtr
1y). Nhin chung, qua trinh xtr Iy rugu sir dung
hai hoa chat la KMnO, va NaOH da lam glam
dang ké mot sb thanh phan khéng mong mudn.
Ruogu sau khi xir van giir duge mui dic trung
ctia ban chua nhung khong con mui hing ndng
kho chiu, vi ctia rugu cling dugc cai thién dang
ké sau khi xir Iy. Cac s6 liéu phan tich va cam
quan ching to rang ruou brandy ban chua hoan
toan dap tmg Quy chuén k¥ thuat Quéc gia vé
rugu manh.

3.4. Ngdm g6 soi tao mdu va hwong vi cho ruou
brandy ban chua

Mau séc 1a mot yéu td quan trong gop phan
rit 16n vao chat lwong va chuan héa ruou
brandy. Su xuat hién mau sic cua mot loai
rugu, ciing nhu cac loai thuc phém khac, sé
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quyét dinh 4n twong diu tién cua ngudi tiéu
dung va su lua chon cua ho. Gia tri thuong mai
cua mdt loai rugu brandy duoc quy dinh bdi cac
dic diém cu thé cua nd, trong d6 c6 dic diém vé
mau séc. Do do, tao mau cho ruou brandy ban
chua c6 lgi ich rat quan trong viéc ting gia tri
cam quan cling nhu gia tri thuong mai cta rugu.

St dung thung g6 sdi luu trit dé tao mau
sac, huong vi cho rugu vang va cac loai rugu
cao do khac la kinh nghi¢m lau doi trong san
xudt rugu [6]. Tuy nhién, & nhitng khu vuc diéu
kién ty nhién khong thich hop vdi sy phit trién
ctia cy sOi, viéc nhdp ngoai cc thung gb sdi
kha tén kém, anh huong dén gia tri thuong mai
va loi nhuan kinh té cia cac nha san Xuat rugu.
Vi viy, ching toi da st dung bot gd soi nhap
khau tir Phap ngdm trong ruou brandy dé giam
chi phi va thoi gian luu trit regu. Dé xac dinh
ham lugng gd sdi thich hop dung dé ngam u
ruou brandy ban chua, ching toi tién hanh thi
nghiém véi muc bd sung khéi luong gd sdi
khac nhau tir 2,5 dén 3,5 g/l (budc nhay 0 25)

Hinh 4 cho thdy b sung luong g0 sdi vao
ruQu cang nhiéu thi mau sic rugu cang dam
mau. Ddi Vo1 cac loai thuc pham va ) uong,
bén canh yéu t6 mau sac mui vi 14 yéu t6 quan
trong bac nhét quyet dinh sy lya chon cua
ngudi tiéu dung. Pé tim duoc ham lugng bot gd
s0i bd sung thich hop, ching t6i tién hanh danh
gi4 cam quan so bd rugu brandy ban chua sau
12 thang ngam 0. Két qua cam quan cho thiy,
ham luong g6 sdi ding dé ngdm i brandy ban
chua khoang 3 - 3,25 g/l 1a phu hop nht.

Hinh 4. Brandy ban chua sau khi dugc ngdm véi
bot go s0i vai cac ty 1€ khac nhau.

4. Két luan

Chtng t61 da nghién cuu xay dung thanh
cong quy trinh san xudt brandy ban chua & quy
mo 1én men 350 1/mé, sau 14 ngay 1én men thu
duoc dich qua c6 ham lugng rugu dat 16,5%.
Sau khi chung cét, rugu brandy ban chua da
duge xir Iy véi NaOH va KMnO, dé loai bt
mot sd chat khong mong mudn nhu acid,
methanol, aldehyde va ester. Chung t6i cling da
x4c dinh dugc ham luong g sbi phi hop dé
ngam 1 tao hwong vi va mau cho ruou ban chua
1a khoang 3-3,25 g/l. Céc sé liéu phan tich va
cam quan ching t6 rang ruou brandy ban chua
hoan toan dap ung Quy chuan ky thuat Qudc
gia vé ruou brandy. Day la nghién ctru dau tién
san xuét brandy tir dich qua ban chua 1én men,
quy trinh nay c6 thé ung dung dé xan xudt
Brandy ban chua & qui mé cong nghiép.

Tai liéu tham khao

[1] M. Spalding, M. Kainuma, L. Collins, World
Atlas of mangroves. London, Washington D.C.
(2010) 6-7.

[2] Nguyén Hoang Tri, Thuc vit Rimg ngip min
Viét Nam, NXB Gido duc Ha Noi 1996.

[3] S. Baba, H.T. Chan, S. Aksornkoae S, Useful
products from mangrove and other coastal
plants. ISME Mangrove Educational Book
Series No.3 (2013) 45-47.

[4] Poan Vian Thugc, Dinh Thi Héng Duyén, Pinh
loai va nghién ctru khd nang 1én men rugu cia
chung ndm men NM2 phan 1ap tir qua ban chua
(Sonneratia caseolaris). Tap chi Sinh hoc 37
(2015) 69-75.

[5] Lé Thanh Mai, Nguyén Thi Hién, Pham Thu
Thiy, Nguyén Thanh Hang, Lé Thi Lan Chi,
Céc phuong phap phan tich nganh cong nghé 1én
men, NXB Khoa hoc va Ky thuat Ha Ngi (2006)
138-141, 312-314.

[6] K. Tsakiris, S. Kallithraka, Y. Kourkoutas,
Grape brandy production, composition and
sensory evaluation. Journal of the Science of
Food and Agriculture 94 (2014) 404-414.

[7] B. Mili¢evi¢, J. Babié, D. Subari¢, Durdica
Ackar, A. Jozinovi¢, R. Milicevi, I. Klari¢, The
effects of the fermentation with immobilized
yeast and different cherry varieties on the quality



of cherry brandy. Croatian Journal of Food
Science and Technology (2014) 104-109.

[8] M. Medinsky, D. Dorman, Recent developments
in methanol toxicity. Toxicology Letters 82-83
(1995) 707-711.

[9] Théng tu sé 45/2010/TT-BYT, ngay 22 thang

[10]

80 B.V. Thuoc, V.T. Hang / Tap chi Khoa hoc PHQGHN: Khoa hoc T nhién va Céng nghé, Tap 33, S6 1 (2017) 74-80

qubc gia d6i véi cac san pham do udng co
con. By Y Té.

Y. Zhao, T. Tian, J. Li, B. Zhang, Y. Yu, Y.
Wang, H. Niu, Variations in main flavor
compounds of freshly distilled brandy during the
second distillation. International Joural of Food

12 nim 2010. Ban hanh Quy chuin k§ thuat Engineering 10 (2014) 809-820.

Development of a Process for Brandy Production
using Fruits of Sonneratia Caseolaris

Doan Van Thuoc, Vu Thi Hang

Faculty of Biology, Hanoi National University of Education,
136 Xuan Thuy, Cau Giay, Hanoi, Vietnam

Abstract: A process for brandy production using fruits of Sonneratia caseolaris was developed in
this study. After 14 days of fermentation in a fermentor containing 350 1 of fruit juice of Sonneratia
caseolaris, maximum alcohol level of 16.5% (v/v) was obtained. The fermented fruit juice of
Sonneratia caseolaris was then distilled to produce brandy. However, the brandy is tasteless because
of high concentration of total acidity (864 mg/l), aldehydes (124.7 mg/l), esters (211.2 mg/l) and
methanol (134.8 mg/l). Brandy was treated with NaOH and KMnOQ,, the concentration of total acidity,
aldehydes, esters and methanol were respectively reduced to 130 mg/l, 43 mg/l, 92.4 mg/l and 23.5
mg/l, because of that the taste was improved. Treated brandy was then incubated with powdered oak
wood with different concentrations, the results showed that the best concentration was 3-3.25 g
powdered oak wood per litter brandy (60%, v/v). The data analysis and the taste of brandy proved that
the brandy completely meet with National Technical Regulation on spirits. This is the first study on
brandy production using fruits of Sonneratia caseolaris.

Keywords: Apple mangrove, brandy, fermentation, distillation, Sonneratia caseolaris.



