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Cider is a low alcohol drink containing high nutrients, vitamins,
minerals and probiotics which good for digestion and suitable for
most ages. The objective of this study was to determine the raw
material treatment method and to establish a fermentation process for
Nam Roi pomelo (Citrus grandis L. Osbeck) cider using a
commercial yeast Saccharomyces cerevisiae BV818. The factors
investigated include the dilution ratio (pure and diluted 1:1), °Brix of
10 to 20; pH of 4.0 to 5.5 with yeast concentration of 0.02 to 0.05%
and fermentation time at 36 to 48 hours. The results show that
fermentation from fruit juice combined with the pectinase enzyme of
0.2% (wl/v) is an effective raw material treatment method. The best
fermentation was done at 1:1 dilution ratio, 18 °Brix, pH 5.0 and yeast
concentration 0.04% (w/v) with 44 h fermentation time. The product
after fermentation has an ethanol content of 5.25% (v/v), light yellow
and clear color, sweet and sour taste, a specific pomelo aroma.
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TU KHOA

Budi Nam Roi

Cider

Citrus grandis

Db ubng c6 con
Saccharomyces cerevisiae

Nude ép 1én men c6 d6 con thap (cider) 12 thirc udng duoc wa chudng
hién nay c6 chira nhiéu chat dinh dudng, vitamin, khoang chat tét cho
tiéu hoa va pht hop vai nhiéu lra tudi. Muc tiéu cua nghién cau la
nham xé&c dinh phwong phap xtr Iy nguyén liéu va thiét lap quy trinh
1én men cider buéi Nam Roi (Citrus grandis L. Osbeck) bang chang
nim men thuong mai Saccharomyces cerevisiae BV818. C4c nhan tb
duoc khao sét bao gom ti 1é pha lodng (nguyén chét va pha lodng
1:1), °Brix trong khoang 10-20, pH 4,0-5,5 cling véi ndng d¢ nam
men 0,02-0,05% va thoi gian 1én men trong 36-48 gio. Két qua
nghién ciru cho thay 1én men tir dich budéi Nam Roi ép két hop voéi
enzyme pectinase 0,2% (w/v) la phuong phap xt Iy nguyén liéu hiéu
qua. Qué trinh l&n men tét nhit dugc thyuc hién 6 ti 16 phéi tron 1:1,
18 °Brix, pH 5,0, ndng d6 nim men 0,04% (w/v) véi thoi gian Ién
men 44 gio. San pham sau 1én men c¢6 ham luong ethanol dat 5,25%
(v/v) véi mau vang nhat va trong sudt, vi chua ngot, thom hwong
budi nhe.
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1. Giéi thiéu

Budi Nam Roi la mét trong nhiing loai trai cay phd bién cta nude ta, dac biét 1a ving Bong
bang Song Cuu Long va c6 gia tri xuat khau cao. Theo quy hoach cua B6 Néng nghi¢p va Phat
trién NOng thon trong phat trién cdy c6 mui dén nam 2020, dién tich trong buoi chiém vi tri tha
nhét 1én dén 27.900 ha, ké dén la cam vai dién tich tréng 26.250 ha va dén chanh, quyt. Qua budi
& Viét Nam da dang vé chang loai va phan b rong réi theo cac viing sinh thai néng nghiép [1].
Buoi Nam Roi ¢6 dic trung qua to, hinh dang qua 18, dep va can dbi, dé tach vo, tach mai, huong
vi thom ngon, mui budi déu, gion va ngot thanh, dic biét co rét it hat [2]. Thit budi chira nhiéu
thanh phan dinh dudng nhu dwong, chat xo, vitamin C, B va cac loai khoang can thiét cho sirc
khoe caa con ngudi [3]. Do d6, viéc sir dung buoi gitp tiang sirc dé khang, phong ngira ung thu,
gilp giam can, giam cholesterol va thich hop cho nguoi bénh tiéu duong. Khéng chi vay, cac bo
phan khéc ciia cay nhw dau & 14 con dugc sir dung chita cac ching réi loan vé da, nhirc dau va
dau bung, c0 tinh khang khuan, chong oxy hoa va dic tinh chong ung thu [4], [5]. Trong y hoc co
truyen Vo6 va hoa dugc dung nhu mét phuong phap diéu tri ho, tiéu sung, chdng lo au va réi loan
giac ngu, mot s6 truong hop tam than bat thuong, hen suyén, bénh phong va dong kinh. Ngoai ra,
tinh dau buai ciing phd bién rong réi trong thuc pham my pham, dugc pham va nudc hoa [6]-[8].

V6i huong vi dac trung riéng, co do con thip, nudce trai cdy 1én men (cider) dang dan tro
thanh mat trong nhitng thuc udng duoc wa chudng, timg bude chiém linh thi truong va thay thé
cho céc loai thirc udng 6 cdn cao d6. Do ham luong con chi nam trong khoang 4-6% nén cider
khong nhiing khong gdy say nhu mot s6 san pham d6 udng c6 con khac ma con gidp kich thich
hé tieu hda, giam nguy co tim mach va cai thién tinh than cho nguoi st dung. Hién nay, cac
nghién ctru vé san xuat nude ép 18n men tir nhiéu loai trai cdy dang tré nén phd bién nhu nho, 6i,
sapo [9], dau tam [10], tao méo [11], thanh long [12],... Trong do, san pham nudc ép 1&n men tir
budi Nam Roi chua dwgce nghién ciru va san xuat nhidu ma chu yéu duoc str dung dudi dang trai
tuoi. Gan day, tac gia Huynh Xuan Phong va cong sy (2021) da nghién ctru cac diéu kién 1én men
t6i wu dé san xuat ruou vang tir budi Nam Roi v6i ham lugng ethanol dat 13,24% v/v. Nghién
ctru da sir dung dich ép budi Nam Roi dugc phéi ché & 30°Brix, pH 5,0 va nim men
Saccharomyces cerevisiae (0,04% w/v) dé 1én men ¢ 28-32°C trong 9 ngay [13]. V&i muc tiéu da
dang héa san pham tir buéi Nam Roi, nghién ciru nay duoc thyc hién nham xay dung quy trinh
1én men cider c6 @ con thip nham tao ra san pham mai phii hop véi xu hudéng cia nguoi tidu
dung va nang cao gié tri sir dung cay budi Nam Roi.

2. Phuong phap nghién cuu
2.1. Nguyén li¢u

Budi Nam Roi dugc thu mua tai cac vuon ¢ tinh Vinh Long, buai dugc chon ¢6 hinh qua €,
can dbi, vo mau xanh vang. NAm men Saccharomyces cerevisiae BV818 (Angel Yeast Co., Ltd.)
dugc sir dung trong nghién ciru. Trudc khi sir dung, ndm men duoc hoat héa trong nuéc 4m 35-
37°C theo ty I& nim men, dudng va nudc (W/w/v) 1a 1:2:10 trong 12-15 phdt.

Hoa chat diéu chinh pH gom Na.COs va acid citric (HiMedia, An D), enzyme pectinase
(ICFOOD Vietnam), héa chat thanh tring (NaHSOs), tri-n-butyl phosphate (Sigma-Aldrich,
D), acid dinitrosalicylic (Sigma-Aldrich, Bic), NaOH, H,SOq, 12, hd tinh bot, phenolphtalein,
kalichromate, kali natri tartrate, sucrose, con 70°, con 96°.

2.2. Phwong phap nghién ciru
2.2.1. Khdo sét anh hwéng cua viéc xit Iy nguyén liéu dén chdt heong nwée ép budi Niam Roi

Muc dich nghién cau nay nham xac dinh phuong phap xur ly nguyén li¢u hiéu qua dé tang
hi¢u suat thu hoi dich ép budi va it dang. Buoi Nam Roi duoc thu mua tai vuon ¢ Vinh Long va
van chuyén vé phong thi nghiém trong cac thung xop, sau d6 tich lay mui budi va ép bang may
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ép trai cay (Panasonic MJ-68M, Viét Nam) dé thu dich budi. Dich qua dugc thu bing phuong
phép ép, pha lodng véi nudc theo ti 1¢ 1:1 va sau d6 xir Iy theo 4 diéu kién thir nghiém nhu sau:
(1) 1&n men tir dich qua thu duoc bang phuong phap ép khong xu ly; (2) 1én men tir dich qua thu
dugc bang phuong phap ép xir Iy véi enzyme pectinase 0,2% (w/v); (3) 1én men tir dich qua thu
dugc bang phuong phap ép xur Iy véi Na,COs; (4) 1én men tir dich qua thu duoc bang phwong
phép ép xur 1y két hop Na,COj3 va enzyme pectinase.

Str dung 100 mL dich qué thu duoc tir 4 nghiém thac xir 1y, diéu chinh dén 20 °Brix (st dung
duong sucrose) va pH 4,5 dé 1én men trong binh tam giac 250 ml. Dich qua dwoc thanh tring
bang NaHSOs dé tiéu diét vi sinh vat tap nhiém. Nam men S. cerevisiae BV818 duoc bd sung
vao dich qua véi ham luong 0,04% (w/v) va lIén men & nhiét do 30°C trong 48 gio.

2.2.2. Khdo sét anh huong cua ty |é pha lodng dén hiéu qua 1én men bang S. cerevisiae

Khao sét ti 1¢ pha lodng giita dich ép buéi va nuéc & 2 mirc 1:0 va 1:1, dong thoi bd sung
duong dé dat 6 muc tir 10 dén 20 °Brix dé xac dinh phwong phap phéi ché thich hop cho qua
trinh 1én men cider budi Nam Roi. Diéu chinh pH 4,5 va thanh tring bang NaHSO3 va bé sung
nim men S. cerevisiae BV818 (0,04% w/v) va |én men & nhiét d6 30°C trong 48 gio.

2.2.3. Khdo sat cac yéu té dnh huéng dén diéu Kién 1én men nude ép bwci Nam Roi

Khao sat néng o pH & 4 muc tir 4,0 d&én 5,5 va 4 mic nong do nam men tir 0,02% dén 0,05%
(w/v) dé xac dinh cac yéu t6 thich hop cho qua trinh 1én men cider buéi Nam Roi. Dich budi
dugc phdi tron voi duong va ti 16 nuéc phi hop tao méi truong thuan lgi cho qué trinh 18n men.
Cb dinh cac thong s duoc chon tir nhitng noi dung khao sét trén va tién hanh I8n men & nhiét 46
30°C trong 48 gio.

2.2.4. Khao sat thoi gian lén men nuoc ép buoi Nam Roi

Sir dung cAc gié trj toi wu dugc chon tir céc thi nghiém trén d¢ khao sat thoi gian 1én men cider
budi Nam Roi nham thu dugce do con thich hgp cho san pham. Cac moc thoi gian theo dbi l1a 36,
40, 44 va 48 gio.

2.2.5. Phuong phap phan tich chi tiéu va xa Ii s liéu

- Xac dinh pH bang may do pH Horiba (pH1100, Nhat Ban) va °Brix dugc xac dinh bang
khuc xa ké Atago (Master-2a, Nhat Ban).

- Ham lugng dudng s6t dwoc phan tich bing phwong phap DNS véi thudc ther 1a acid
dinitrosalicylic [14]. Dich budi sau 1én men duoc pha lodng thich hop sao cho nam trong duong
chuan. Hai ml thudc thar DNS thém vao 1 ml dich 1én men va lic déu bang may vortex. Pun cach
thay dich phan ng trong 5 phut, sau d6 dé ngudi va do do hap thu & budc séng 540 nm. Ham
lwong duodng sot trong dich budi duge xac dinh da vao phuong trinh dudng chuan cua glucose
dugc xay dung & cac nong d6 0, 0,2, 0,4, 0,6, 0,8 va 1 mg/ml.

- Ham lugng ethanol dugc xac dinh dya trén phan tng vai tri-n-butyl phosphate (TBP) va kali
chromate [15]. Hat 1 ml TBP vao 6ng eppendorf chira 1 ml dich bugi va lic bang may vortex
trong 1 phit. Bé yén dén khi dung dich tach thanh 2 16p, hit 500 L dung dich 16p trén cho vao
dng eppendorf méi, b sung 500 pl K,Cr.07 10% duoc pha trong H2S04 5 M va lic déu trong 10
phut va sau d6 dé yén cho dung dich tach I6p. Tiép theo, hit 100 pl I6p duéi cho vao eppendorf
méi, pha lodng 10 1an véi 900 pl nudc cat. Po do hap thu quang phd ¢ budc séng 595 nm. Ham
lugng ethanol cua cider duoc xac dinh dua vao phuong trinh dwdng chuan cua ethanol tuyét dbi
duogc xay dung & cac ndong d6 0, 1, 2, 3, 4, 5va 6 % v/v.

- Ham luong vitamin C duoc xac dinh bang phuwong phap chuin d6 [16]. Lay 10 ml dich budi
cho vao binh tam giac 250 ml, cho 5 ml dung dich HCI 5% va thém vai giot tinh bot 1%, lic nhe
roi chudn do bang I, 0,01N toi khi bt dau xuat hién mau xanh dwong bén trong 20 gidy. Ham
lugng vitamin C dugc tinh theo cdng thuc sau:
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. . . 0,88 X1000
Ham luong acid ascorbic = 22222 X222 g/

Trong d6, n 1a s6 ml dung dich I> 0,01 N dung dé chuan do; hé s6 0,88 la s6 mg acid ascorbic
tuong ung véi 1 mL I 0,0IN va V la s6 ml dich 1én men da lay dé phan tich.

- Cam quan san pham dugc danh gia theo TCVN 3217-79 [17].

- S0 liéu thi nghiém dugc phan tich ANOVA bang phan mém Statgraphics Centurion XVIII
va xtr ly thong ké bang phan mém Microsoft Excel 2016.
3. Két qua nghién citu va thao luan
3.1. Anh hwong cia viéc xi ly nguyén ligu dén chdt lwong nwéc ép buwéi Nam Roi

Két qua khao sat dnh huong cua viéc xir ly nguyén li¢u dén chit lugng cider budi Nam Roi
dugc thé hién ¢ Bang 1 voi céc chi tieu vé do Brix, pH, ham luong dwong khir, ham luong
ethanol va ham lugng vitamin C cua dich qua sau I1én men.

Bang 1. Két qud khao séat phurong phap xi Iy nguyén liéu

Phuong phip xir Iy °Brix sau pH sau Vitamin C ~ Ham lwgng dwong HZ?;] :r:gr g
nguyén ligu Ién men lén men (mgll) sot (9/100 ml) (% VIV)

Ep + Khong xir Iy 10,33° 3,27 278,67° 8,520 3,85¢

Ep + Enzyme 10,00° 3,420 352,00 9,38° 4,98°

pectinase

Ep + Na,CO3 11,502 3,73° 303,11° 10,18P 4,62°

Ep + Enzyme 10,830 3,767 261,56¢ 10,322 4,33°

pectinase + Na,COg3

Ghi chd: Sé ligu trung binh cia 3 lan Iap lai; Céc cha cai khac nhau trong cling mét cét biéu thi su khac
biét ¢6 y nghia thong ké ¢ mic 5%.

Két qua ¢ Bang 1 cho thiy do Brix sau khi 1&n men & ca 4 phuong phap xir ly nguyén liéu déu
giam so voi ban dau (20 °Brix) va nam trong khoang 10,33-11,50 °Brix, twong tmg véi ham
lugng duong khir con soét lai (8,52-10,32 g/lOO ml) trong san pham. Bén canh d0, cac gia tri pH
sau 48 gio [én men cling ¢6 xu hudng giam vé mirc acid. Diéu nay da cho thay sy hoat dong cua
ndm men trong mdi trudng nude ép budi, nAm men da sir dung duong dé lam ngudn dinh dudng
cho qua trinh tang sinh khdi va chuyén héa thanh ethanol, CO, va mét s6 acid hiru co [18].

Khi xét vé ham lugng ethanol sinh ra sau 48 gid 1én men, co thé thdy rang ¢ phuong phap ep
(khéng xir 1y) cho ham luong ethanol thdp nhat (3,98% v/v), tiép dén 1a phuong phap ép xu 1y két
hop ca enzyme pectinase va Na,COs (4,33% v/v) va phuong phap ép xir Iy Na2COs (4,62% V/v).
Trong khi d6, phuong phap ép két hop véi xir Iy enzyme pectinase cho ham lugng ethanol cao
nhit dat 4,98% (v/v) va khac biét c6 ¥ nghia thong ké so v6i cac nghiém thirc con lai. Nguyén
nhan la do enzyme pectinase da thuy phan pectin c6 trong dich qua thanh cic phan tir nhé hon,
gitip ting hiéu sut thu hdi va cai thién chat luong dich qua [19], [20], tir d6 da tao diéu kién
thudn loi cho qua trinh 18n men t6t hon. Khong chi vy, ham luong vitamin C sau 1én men khi xur
ly dich qua bing enzyme pectinase ciing cho két qua cao nhit véi 352 mg/l. Véy nén, phuong
phap ép két hop xir Iy enzyme pectinase dugc chon dé thuc hién & céc ndi dung tiép theo.

3.2. Anh hwéng ciia qud trinh pha lodng dén higu qud 1én men cider

Ham lugng chat kho hoa tan 1a mot trong nhig nhan t6 quan trong, khong chi anh huong dén
qué trinh 1én men ma con anh huong dén chit lugng cua san pham sau 1én men. Hon nita, viéc
xac dinh ti 1¢ phéi ché dich qua véi nudc ciing rt quan trong vi no anh huéng dén huong vi cua
thanh pham sau khi két thiic qué trinh 1én men. Thi nghiém khao sat anh huong ciia 2 ti 1& phdi
tron gitta dich qua va nuée (dich qua nguyén chit va 1:1) véi 6 mirc °Brix (10, 12, 14, 16, 18 va
20 °Brix) dén qua trinh 1én men cider budi Nam Roi. Két qua khao sét duoc thé hién & Bang 2.
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Bang 2. Két qua khao sét ti 1¢ pha lodng va nong dé dweong ban dau

Nhan tb Him T
Nghiém Ti 1€ pha °Brix sau  pHsau d?rl(‘lrlnuéég Ham luong
thirc lodng (dich °Brix Ién men I1én men g ethanol (% v/v)

budi : nu:érc) (9/100 mi)
1 1:0 10 4,839 4,12° 5,68" 3,79
2 1:0 12 5,50¢f 4,08¢ 6,169 4,109
3 1:0 14 6,334 3,92¢ 7,18 4,58¢
4 1:0 16 8,83¢ 3,789 7,96° 4,901
5 1:0 18 10,17° 3,59" 8,63¢ 5,632
6 1:0 20 12,002 3,44 10,25° 5,48
7 1:1 10 4,83¢ 4,252 5,60" 3,52
8 1:1 12 5,331 4,16° 6,28¢ 4,009
9 1:1 14 6,00% 3,89f 7,30f 424"
10 1:1 16 8,83¢ 3,53 8,79¢ 4,93¢
11 1:1 18 10,17° 3,21 9,45¢ 5,51%
12 1:1 20 12,178 3,24k 10,58? 5,16¢

Ghi chd: Sé ligu trung binh cia 3 lan Iap lai; Céc cha cai khac nhau trong cling mét cét biéu thi su khac
biét c6 y nghia thong ké ¢ mic 5%.

Két qua ¢ Bang 2 cho thy ti I¢ pha lodng va nong d6 duong ban dau khac nhau dan dén do
Brix, pH, ham luvong duong khir va ham lugng ethanol sau 1én men cling ¢6 sy khac nhau. Trong
d6, ham lugng ethanol thu duoc khi I8n men dich qua nguyén chat hay pha lodng déu ¢ xu
huéng ti 16 thuan véi @6 Brix ban dau. Cu thé, tir nghiém thac 1-6 (I18n men nguyén chat), ham
luong ethanol ting dan va nam trong khoang 3,79-5,63% (v/v), tuong tu, nghiém thuc 7-12 (pha
lodng 1:1), ndng d6 ethanol dao dong trong khoang 3,52-5,51% (v/v). Bac biét, & nghiém thirc 5
cho ham luong ethanol cao nhat dat 5,63% (v/v) khac biét c6 ¥ nghia thong ké & mirc 5% so Véi
cac nghiém thuc con lai, trir nghiém thie 11 (5,51% v/v). Khi so sanh nong d6 ethanol ¢ nghiém
thirc 6 va nghiém thirc 11 thi khac biét nay ciing khong ¢ nghia thong ké & muac 5%. Trong khi
d6, nghiém thtic 7 va nghiém thie 1 cho ham luong ethanol thap nhat, lan luot 12 3,52% v/v va
3,79% v/v. Nguyén nhan la do ¢ 2 nghiém thirc nay, ham luong chat khd hoa tan thap (10 °Brix)
nén khong ¢ du ngudn dinh dudng dé nam men hoat dong va chuyén hoéa thanh ethanol. Tuy
nhién, khi ting ndng do chat rin hoa tan 1&n 20 °Brix, ham luong ethanol c6 xu huéng giam. Piéu
nay cho thay, nAm men da bi uc ché boi ham luong dudng cao cd trong dich qua, dan dén mat can
bang trang thai sinh ly cua ndm men va 1am giam hiéu suat 1én men [21]. Két qua nay tuong tu
v6i két qua cua Nguyén Duc Hanh va cong su (2016), trong qua trinh nghién ctru 1én men nudc
tao meo c6 do con thap, khi ham lwong chat rin hoa tan dat 20 °Brix ciing cho ham lugng ethanol
thap nhat, nhung khi bd sung duong & muac 18 °Brix di tao ra san pham c6 ham luong ethanol va
chat lwong cam quan cao nhat [11].

Bén canh d6, két qua tir Bang 2 ciing cho thdy ham lugng dudng sot trong san pham & ca 2 ti
1¢ pha lodng c6 xu huéng giam tuong ty nhau. Piéu nay chimg to khi pha loang dich ép budi, ndm
men van c6 du dinh dudng can thiét dé chuyén héa dudng thanh ethanol. Ngoai ra, ham luong
dudng con sot lai cling dong vai trd quan trong trong viéc tao nén hwong vi cho san phim. Gitp
tao ra san pham cider budi c6 vi hai hoa va d& udng hon. Nhin chung, dé tiét kiém chi phi nguyén
liéu ban dau ma van dam bao dugc san phim c6 ndéng do ethanol phi hop, huong vi thom ngon
dic trung thi ti 16 phdi tron 1:1 va 18 °Brix dwoc lwa chon.

3.3. C4c yéu té anh hwéng dén diéu Kién lén men nuwéc ép buwéi Nim Roi

Nam men déng vai tro chinh trong qua trinh thuc hién cac phan tng sinh hoa dé san xuat con
va tao nén huong vi dac trung cho san pham. Do d6, nong d6 nam men ban dau la mét trong
nhirng yéu to quyét dinh va anh huong trong suot qua trinh 1én men. Néu nong d6 nam men quéa
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cao s& xay ra sy canh tranh ngudn dinh dudng, tiéu hao ngudn giéng va nguyén liéu nudi cay.
Nguoc lai, néu nong d6 nim men qué thap thi qua trinh 18n men xay ra cham va khong triét dé.
Bén canh d6, pH ciing 1a mot yéu t6 quan trong anh huong dén kha niang 1én men, chét lugng san
pham va kha ning tap nhidm ciia cac vi sinh vat trong qua trinh 18n men [22]. Két qua khao sat
qua trinh 1én men véi cac gié tri pH 4,0-5,5 va ndng do nam men b sung 0,02-0,05% (w/v) duoc
trinh bay trong Bang 3.

Bang 3. Két qua khdo sat nong d@é pH va ném men bé sung

Nghiém Nhan t6£ °Brixsau  pHsau Ién Hs"fl ‘“‘-’T‘g Ham lugng

thirc pH Nam men l&n men men dwdng sot ethanol

(% wiv) (9/200 ml) (% vIv)

1 4,0 0,02 13,832 3,45! 11,152 3,02k
2 4,0 0,03 13,50% 3,42m 10,71° 3,51
3 4,0 0,04 13,17° 3,40m" 10,19¢ 4,16"
4 4,0 0,05 12,50¢ 3,39" 9,88% 4,451
5 4,5 0,02 13,50% 3,73 10,06 4,10'
6 4,5 0,03 13,17° 3,61 9,39f 4,57
7 4,5 0,04 11,83¢ 3,56% 8,97 5,38¢
8 4,5 0,05 10,67¢ 3,47 8,43 5,79

9 5,0 0,02 12,50¢ 4,30° 9,944 4,299
10 5,0 0,03 11,83¢ 4,12¢ 9,089 4,92¢
11 5,0 0,04 10,33¢f 3,98¢ 8,741 5,93%
12 5,0 0,05 9,839 3,95 8,05k 6,122
13 55 0,02 12,50¢ 4,392 9,80¢ 4,08
14 55 0,03 11,54 4,27° 9,31 4,22M
15 55 0,04 10,17% 4,08¢ 8,83 4,96°
16 55 0,05 9,33" 4,01 8,41 5,17¢

Ghi ch: Sé ligu trung binh cia 3 lan Igp lai; Céc cha cai khac nhau trong cling mét cét biéu thi su khac
biét c6 y nghia thong ké ¢ mic 5%.

Tir két qua & Bang 3 c6 thé thiy rang, ¢ cung diéu kién pH, ndong d6 ndm men cang ting thi
nong d6 con thu duge ciing ting twong tng. Nhin chung, trong khoang pH khao sat, nAm men
déu co thé phat trién va san xuat ethanol. Tuy nhién, theo Nguyén Dinh Thuéng va Nguyén
Thanh Hing (2007) [23], pH thich hop nhét cho qué trinh 1én men ruou la 4,5-5,0 nén khi Ién
men dich qua ¢ pH 5,5 c6 thé khdng thich hop cho nam men phat trién, tir d6 1am giam hiéu suat
1én men va ham luong ethanol sinh ra cling thap hon so véi méi truong pH 5,0. Con ddi vai Ién
men dich qua ¢ pH thap (pH 4,0) cho nong d6 cdn khé thap trong khoang 3,02-4,45% (v/v). Mac
dd pH thap han ché sy nhiém cua cac vi sinh vat khéc nhung lai la diéu kién khdng thuan loi cho
nim men hoat d6ng manh, do d6 ndm men di bi giam hoat hrc mot phan ngay tir giai doan dau
ctia qua trinh 1én men. Cu thé 12 ¢ nghiém thuc 1, khi pH bang 4,0 va ndng d6 nam men 14 0,02%
(w/v) thi lugng ethanol sinh ra thip nhét (3,02% v/v) twong wng voi do Brix sau 18n men va
luong dudng con sot lai & muc cao nhat. Nguoc lai, ¢ nghiém thiac 12 (pH 5,0 va nim men
0,05% w/v) cho ham lugng ethanol cao nhat dat 6,12% (v/v) va ham luong duong con sot lai thap
nhét (8,05 g/100 ml), khéc biét co y nghia thong k& & muic 5% so véi cac nghiém thac con lai
nhung khong khac biét co y nghia voi nghiém thic 11 (pH 5,0 va nAm men 0,04% wi/v). Khi so
s&nh ham lugng ethanol thu dugc tir nghiém thic 8 (5,79% v/v) va nghiém thirc 11 (5,93% v/v)
ciing cho thay khong c6 su khéc biét vé mit ¥ nghia théng ké & mirc 5%. Do d6, dya trén cac chi
tiéu sau 1én men bao gom °Brix, pH, ham lugng dudng sét va ham luong ethanol thi gi4 tri thich
hop dugc chon dé 1én men nuéc ép busi 1a pH 5,0 va bo sung nam men & ti 1¢ 0,04% (w/v)
(nghiém thac 11).

Tuy nhién, két qua trong thi nghiém nay c6 su khac biét so véi mot sé nghién ctru di truée.
Khi 1én men nudc trai cdy c6 do con thap, cac nghién ctru déu c6 xu huéng 1én men ¢ pH hoi
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acid. Trong d6, nghién ctru cua Nguyén Duc Hanh va cong su (2016), khi 1én men nuréc tao méo
& pH 3,4 di tao ra san pham c6 ham lwong ethanol cao nhat voi huong thom dic trung va c6 vi
hai hoa [11]. Mot nghién ctru khac cua Nguyén Thi Duyén va cong su (2013), cho thay Ién men
ty nhién nuéc dau tam & pH 3,5 cho ham lugng ethanol cao nhét so véi cac nong do pH con lai
[10]. Nguyén nhan dan dén su khac biét nay c6 thé 1a do ¢ cac nghién ciru khac nhau thi sir dung
cac loai trai cdy ciing nhu cac chiung ndm men khéc nhau, tir d6 cac diéu kién moi truong ciing
phai thay ddi dé tao ra mét loai thirc udng phi hop véi s¢ thich caa nguoi tiéu dung.

3.4. Thoi gian lén men nwéc ép budéi Nam Roi

Thoi gian 1én men 12 mot yéu t6 quan trong anh hudng dén qué trinh 1én men. Ham luong
ethanol sinh ra c6 xu huéng ting theo thoi gian, té bao ndm men phaét trién nhanh va str dung cac
chat dinh dudng dé sinh ra ethanol. Vi viy, viéc x4c dinh thoi gian 1én men 1a rat can thiét dé dat
dugce d6 con phu hop ma nghién ctru dang hudng dén. Bang 4 thé hién cac chi tiéu sau 1én men
khi khao sat nude ép budi & 4 muc thoi gian vdi cac diéu kién toi vu da duoc xac dinh trude do.
Két qua cho thdy qua trinh 1én men xay ra ding theo nhu du doan. Trong d6, d6 Brix, ham luong
duong sot giam dan twong tng khi kéo dai thoi gian 1én men va ham lugng ethanol ting dan tir
4,2% v/v & 36 gio 16n 5,98% v/v sau 48 gid. Nhin chung, c6 su khac biét ¥ nghia vé mit thong ké
giita ham luong ethanol sinh ra & cic mdc thoi gian khao sat nhung déu ndm trong khoang gia tri
thich hop cho san pham cider. Tuy nhién, dich qua sau khi 1én men & 44 gid nhan dugc sy yéu
thich va danh gia cam quan t5t hon so v6i dich qua & cac muirc thoi gian con lai. San phim 1én
men 48 gio vo1 ham lugng ethanol dat 5,98% v/v nén lugng duong sot con lai thap (10,50 °Brix)
va pH ¢ muc 3,85 nén san pham khé chua, khong duoc danh gia cao vé cam quan. San pham co
mau vang nhat trong sudt, mang hwong thom dic trung cua budi, vi chua ngot hai hoa va hoi
ndng nhe ciia con.

Bang 4. Két qua khao sat ¢ 4 mirc thoi gian 1én men

Thoigian  °Brixsau lén  pH sau Ién Ham lwgng dwong sét Ham lwgng ethanol
(gio) men men (9/200 ml) (% viv)
36 13,172 4,242 11,512 4,209
40 11,83° 4,10° 10,96° 4,89°
44 11,33° 4,01° 9,89¢ 5,25P
48 10,50¢ 3,85¢ 9,45¢ 5,08%

Ghi chd: Sé ligu trung binh cia 3 lan Igp lai; Céc cha cai khac nhau trong cling mét cét biéu thi su khac
biét c6 y nghia thong ké ¢ mic 5%.

So sanh véi cac nghién ciru 1én men nudc qua khac, két qua trong nghién ctru nay can thoi
gian 1én men thap hon. Trong bdo cdo cua Nguyén Thi Duyén va cong su (2013), qué trinh I&n
men nude dau taim cin duoc thuc hién trong 96 gid dé san pham dat 5% (v/v) dd con [10]. Con
theo bao cao ctia Huynh Thi Ngoc Mi va cdng sy (2021), khi nghién ctru trén dich trai thanh long
rudt trang cho thdy c6 sy thay d6i ham lugng ethanol theo thoi gian 16n men. Cu thé, sau 48 gid
1én men thi khong c6 ethanol sinh ra hogc sinh ra rét thap (0,17% v/v). Khi tang thoi gian 1én
men 1én 96 gio thi ham lugng ethanol 1a 8,70% (v/v). Tac gia da chon thoi gian 72 gio 1én men
dé dat do con 3,19% (v/v) 1a thich hop nhit cho dong san pham nudc ép thanh long 1én men [12].
Hay trong quy trinh san xuat nudc giai khat 1én men tir qua so ri, tac gia Tran Thi Ngoc Mai va
cong su (2020) dé xuat 72 gio 1én men & nhiét d6 phong dé cho ra san phém c6 ham luong con 1a
1,4% (v/v) [24]. Qua d6 cho thiy, thoi gian két thic qua trinh 1én men d6i voi san pham cider
budi Nam Roi ngin hon cac nghién ciru khac 1a mot loi thé giup tiét kiém thoi gian san xuét &
quy md 16n hon. Nhu vay, tuy thudc vao dinh hudng 1én men cua cac nhom nghién ctru ma co
thoi gian 1én men thich hgp cho ting loai nudce trai cay 1én men khac nhau.
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4. Két luan

Phuong phép ép két hop xir Iy véi enzyme pectinase 1a phi hop nhat cho quy trinh 18n men
cider buéi Nam Roi. Cac diéu kién thich hop cho qué trinh 1én men duoc xac dinh véi ty 1¢ pha
lodng dich qua véi nudc 1a 1:1 (v/v), dich 1én men duoc diéu chinh 18 °Brix, pH 5,0 va 0,04%
(w/v) nam men Saccharomyces cerevisiae BV818 voi thoi gian 1én men 1a 44 gio. Theo céc
thong so trén, két qua thu dwoc nudc ép budi Nam Roi 1én men v6i ham luong ethanol 5,25%
(v/v) va san pham c6 mii vi va mau sac dac trung phu hop véi san pham nudc ép 1én men.

Loi cadm on
Kinh phi thyc hién duoc tai tro thong qua dé tai nghién ciu khoa hoc S Khoa hoc va Cong

nghé tinh Vinh Long (Hop dong thuc hién nhiém vu Khoa hoc va Cong nghé s6 03/HD-2021
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