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To shorten fermentation juice processing time, preserve the fresh state
of ripe fruit, diversify products, and increase income for apricot
growers, we researched fermenting apricot wine from pure juice. Rose
apricot juice has a total sugar content of 9.69/100 ml, vitamin C content
of 13.2%, total acid of 2.5%, pH of 2.7 and is used for white wine
fermentation. The change in the quality of the apricot wine
fermentation liquid during the fermentation process was evaluated by
quantifying aldehydes, total acids, vitamin C content, and alcohol
content. Monitoring the fermentation behavior showed a rapid
decrease in sugar content and a gradual accumulation of alcohol,
reaching 13.5% volume. While the content of phenolic compounds and
antioxidant capacity decreased after fermentation, they remained at
high values. Apricot wine has a characteristic flavor, color with an
increased organic acid content and a gradually better organoleptic
profile after 30 days of fermentation. The finished wine has ingredients
that meet Viethnamese wine standards QCVN 6-3:2010/BYT.
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Dé rdt ngan thoi gian xu Iy dich 1én men, luu giir tot trang thai tuoi
ngon cua trai chin, da dang héa san pham, nang cao thu nhap cho
ngudi tréng mo, chung toi nghién ciru 1én men vang mo tir dich ép
nguyén chat. Dich ép mo ma dao c6 ham luong duong tong dat 9,69/
100 ml, ham luong vitamin C dat 13,2%, acid tong s6 2,5%, pH 2,7
dugc sir dung cho 1én men vang tréng. Su thay d6i chit luvong cua dich
1én men vang mo trong qu4 trinh 1én men dugc danh gia bang phuong
phép dinh luong aldehyde, acide tong s6, ham lwong vitamin C, xac
dinh ham luong rugu. Theo doi dong thai 1én men, ham luwgng duong
giam nhanh, trong khi ruou tich tu dan, dat 13,5% thé tich. Ham lugng
hop chét phenolic va kha niang chéng oxy hoa giam di sau qua trinh
1én men nhung van gitr ¢ gi tri cao. Vang mo ¢6 mau sic, huong vi
dic trung, c6 ham luong acid hitu co ting, cam quan tét dan sau 30
ngay lén men. Vang thanh pham c6 thanh phan dat tiéu chuan ruou
Viét Nam QCVN 6-3:2010/BYT.
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1. Giéi thiéu

Qua mo (Prunus armeniaca L.), mét loai qua quan trong thuoc phén ho Man (Prunoideae), ho
Hoa hong (Rosaceae), bd Hoa hong (Rosales), dugc phan bé rong rai ¢ cac ving 6n d6i, nhu Trung
Qubc, Pia Trung Hai va mot s6 nuéc & Chau My [1]. O Viét Nam, qua mo duoc trong chu yéu ¢ cac
tinh mién Béc nhur Son La, Bic Kan dugc phan thanh nhiéu loai khac nhau nhu: mo ma dio, mo bd
hong, mo Van Nam va nhiéu loai khac [2]. Trong s6 do, cdy mo mé dao co di¢n tich trong rong va
nang suat 16n da tro thanh mot trong nhiing san pham dic biét va gidng cay trong kinh té quan trong
& khu vuc Tay Bic [3]. Theo sé liéu thong ké cua Chi cuc Thong ké khu vuc Maoc Chau Van Ho,
trong ndm 2023, tong dién tich trong mo toan tinh Son La 1én t6i 718 ha, trong d6 dién tich cho thu
hoach la 484 ha, san luong 42,11 ta/ha [4].

Qué mo mé dao khi chin c6 mau vang cam, dac biét co mau do ¢ phia bén tiép xtc véi anh séang
mit troi, co vi chua ngot va thom ngon, gidu chét dinh dudng va huong vi doc ddo. Trong qua mo
¢6 nhiéu chat dinh dudng nhu saccharose, protein, acid folic, canxi, sat...[3], ¢ thé cung cip ning
luong cho co thé con ngudi [5]. Thanh phan sinh hoa trong qua mo chira mot lugng I6n vitamin A,
C va E, c6 c6 tac dung sang mit, dep da... [6]. Qua mo tring nho ciing chira ham lwong cao cac
hop chat phenolic (bao gom chlorogenic acid, neochlorogenic acid, epicatechin, quercetin 3-rutin,
pectin va catechin), cac khoang chat (Na, Ca, K, P, Fe Cu, Zn, Mn), g6p phan bao vé stc khoe cua
co thé con ngudi [7]. Ngoai ra, qua mo dwoc st dung trong y hoc dan gian vi dic tinh chéng oxy
hoa ty nhién [8]. Thai gian thu hoach qua mo thudng ngan, sauthu hoach qua chin nhanh lai d& bi
hong. Hién nay, qua mo dugc dung ngdm siro, ngam ruou, ché bién mut, nude giai khat tir qua
mo... Mot 6 it co sé san xuét vang mo nhung chat luong chwa cao va chua c6 ban rong réi trén thi
treong [9]. Nghién ctu san xuit vang tir qua mo nguyén quéa da dugc tac gia Bang Hong Anh va
cong su cong bé va thue nghiém [10]. Qua mo dwoc 18n men tao rwou 1a mét trong nhitng san pham
cai thién gia tri dinh dudng cua trai cay va truyen dat huong vi hai hoa hon trong ruou vang. Len
men ruou mo c6 thé giai quyét hiéu qua van dé thoi han st dung ngin cia qua mo va phat trién
cac san pham mo dugc ngudi tiéu dung yéu thich, gop phan 1am da dang hoa céc san pham ché
blen tir qua mo. Cac dong ruou mo ndi tiéng nhu omashu, mo vay vang, rugu mo Han Qudc... déu
rat duoc ua chudng. Trong 1én men vang mo, phuong phap chu yéu la ngdm qua mo véi dudong dé
trich ly nuéc mo roi 1€n men nuée mo hoac 1€n men nguyén qué [10]. Phuong phép nay phu thuoc
vao luong duong dua vao trich ly nuéc qua rdi phai pha lodng khi 18n men. Céc nghién ctiu vé 1én
men tir dich ép mo trong nudc chua c6 cong bd. Trong bai bao nay, ching toi trinh bay két qua 1én
men vang tir nudc ép mo nguyén chét, theo ddi dong thai 1én men, phan tich vang mo thanh pham
dat tiéu chuan ruou Viét Nam, c6 huong thom dic trung, cam quan tot.

2. Vat liéu va phwong phap nghién ciu
2.1. Vit ligu

Hoé chat: Saccharose, NaHCOs, acid citric (Viét Nam).

Chung nim men Saccharomyces cerevisiae BV818 duoc cung cap boi Cong ty Angel.

Dich ép qua mo dugc sir dung dé 1am méi trudng 1én men vai thanh phan, ham lugng céc yéu
t6 vé dinh dudng, méi trudng 1én men duge didu chinh trong cac thi nghiém riéng ré.

Thi nghiém nghién ciru anh huong ciia méi trudong pH dén hoat luc 18n men vang va thanh pham
cuia chiing nim men Saccharomyces cerevisiae BV818: Diéu chinh dich mo ép bang viéc bo sung
NaHCO; dé dat méi truong 1&n men c6 céc gié tri pH ban dau ¢: 3,0; 3,5; 4,0; 4,5 va 5,0.

Thi nghiém nghién ctu anh huéng cua ham lugng saccharose den hoat lyc 1én men va thanh
pham: Diéu chinh dich mo ép dé dat ham luong saccharose tong s6 & cac mirc 96 g/l, 150 g/l, 170
g/1, 200 g/l, 220g/1, 250 g/I; chinh pH cua dich 1én men vé pH 4,0.

Thi nghiém nghién cttu anh huéng cua nhiét do dén hoat lec 18n men va thanh pham: Biéu chinh
dich ép mo c6 ham lugng duong saccharose va pH thich hop, 1én men ¢ cac mac nhiét do: 20°C,
24°C, 28°C, 32°C va 36°C.
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2.2. Phwong phdp

Ham lugng ruou va dinh luong aldehyde [11], acide tong s6, ham lugng vitamin C [11]. Xéc
dinh duong téng trong dich Ién men bang may do d6 dudng Brix.
Hiéu suat ciia qué trinh 1én men vang mo dugc tinh dya trén ty 1é phan trim giira luong ruou
thuc té thu duoc so vai lugng rugu tinh theo ly thuyét [11].
Lirong rueou thyec té (g/l)

Hiéu sudt Ién men (% ) =
Luong ruou ly thuyet (a/l)
Tri s6 pH cua dich 1én men dugc xac dinh bang mdy do pH dé ban Toledo MP 220.
Phuong phéap danh gia vé huong thom, danh gia vé cam quan cho diém dich 1én men va thanh
pham theo Tiéu chuan Viét Nam TCVN 3217:1979, TCVN 7045: 2013 va quy chuan vé ruou cia
Viét Nam QCVN 6-3:2010/BYT [12].

3. Két qua va ban luan
3.1. Thanh phdan dich ép qud me

Qua mo chin vang duoc thu hai, loai bo qua dap hong va so ché ngay dé lén men. Rua sach
qua mo theo nguyén tac bé tran, d€ rao, tach thit qua roi ép lay dich ép dung dé phan tich thanh
phan va tién hanh 1én men vang mo. Thanh phan sinh hoa co ban cia dich ép tir mo ma dao thu hai
tai Moc Chau — Son La dugc ghi lai trong Bang 1.

Bang 1. Thanh phan sinh hod co ban cua dich ép tir mo md ddo thu hdi tai Méc Chau — Son La

Thanh phan Pinh lugng
buong tong s6 9,6 g/100 ml
Acid tong sb 2,5%
Vitamin C 13,2%

pH 2,7

Két qua phan tich thanh phan sinh hoa cua dich ép mo ma dao thu hai tai Moc Chau Son La c6
ham lugng duong tong dat 9,6 /100 ml dich ép, ham luwong vitamin C dat 13,2%, acid tong s6
2,5%, pH 2,7, tuong duong hodc cao hon so v&i cong bd vé thanh phan qua mo cua bénh vién
Vinmex (thanh phan qua mo chira 2,5% protein, 8,5% carbohydrate, 5% chit xo, 1% chét béo,
64% vitamin A, 16% vitamin C, 3% vitamin K, 5% sit, 0% cholesterol) [13]. Ngoai ra, trong thanh
phan sinh hoa ctia qua mo con chira cac hop chat thyuc vat c6 tac dung chdng oxy hoa nhu vitamin
E, lycopene, zeaxanthin, lutein; cac flavonoid nhu chlorogen, catechin quercetin acid... Trong dich
chiét tir qua mo c6 thanh phan vitamin B15 (pangamic acid) véi ham luong khé cao, day 1a mot
hoat chit c6 tac dung tét chdng lai sy 140 hod cua cac té bao [14]. Bén canh do, trong nhan hat mo
c6 chira téi 40% dau hanh nhan, 3% amygdalin, vitamin B15... Vitamin B15 c6 tac dung I6n trong
viéc kich thich chuyén hda oxy trong té bao dé cac té bao trong co thé phuc hdi nhanh chéng, chéng
130 hoa [15]. So sanh thanh phan dich ép vai tiéu chuan vé nguyén liéu san xuat ruou vang thi
thanh phan sinh héa cua dich ép mo thu hai tai Méc Chau, Son La phu hop dé 1én men vang mo.

3.2. Anh hwong ciia mét sé yéu té dinh dwong va méi trwong dén lén men vang mo
3.2.1. Anh hwong ciia ham heong saccharose tong sé dén qué trinh 1én men vang mo

Saccharit ¢d vai trd quan trong trong cAu tao té bao nAm men. Hon nita, trong qua trinh 1én men
vang, saccharose la nguyén li¢u co ban duoc nam men sir dung dé 1én men vang. Anh huong caa ham
luong saccharose tong s6 dén 1én men vang mo va thanh pham dugc ghi lai trong Bang 2.

Bang 2. Anh hieong ciia ham heong drong saccharose tong sé dén qua trinh 1én men vang mo ma dao

Ham luong dudng saccharose tong s trong dich 1én men (g/I)

Chi tiéu

96 150 170 200 220 250
Ham lugng ruou (% v/v)  6,71+0,01 756+001 892+0,03 10,24+0,03 1045+0,01 10,46 +0,02
Acid (g/l) 562+0,01 6,01+002 6,15+0,01 6,17 £ 0,02 6,28 + 0,02 6,28 £ 0,03
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Duong sot (g/1) 412+0,02 528%0,03 6,38+0,02 6,83 0,03 8,02 0,03 8,76 £ 0,01
Huong thom cua dich
1én men ++ ++ +++ +++ ++ ++

Két qua & Bang 2 cho thay, dich 1én men ban déu c6 ham luong saccharose tong so tang dan tir
96 g/I dén 250 g/I. Tién hanh 1én men va so sanh hi¢u suat Ién men & cac dich c6 ham lugng duong
khéc nhau ta thiy khi ham luong dudng ting tir 96 g/l dén 250 g/l thi nong d6 rugu ting tir 6,71
dén 10,64 v/v, tuy nhién hiéu suat 1&n men lai giam. Ham luong saccharose cao, nim men chii dong
dinh dudng cho sinh truéng, cé san nguyén liéu cho qué trinh 1én men rugu. Nhung chinh ham
luong dudng cao ciing sinh ra ap sudt tham thau I6n, gy tc ché sinh truong Vé phét trién caa nim
men, tc ché qua trinh tao ruou. San pham bac 2 cua quéa trinh 1én men bao gdm cac acid hitu co,
rugu bac cao, furfurol, aldehyde... Do d6, qua trinh sinh rugu va tich Iy cac san pham thtr cap
phu ciing duoc tich luy, hiéu suat str dung duong ciia ndm men giam. Vi qué trinh 1én men vang
dé chung cat brandy thi nha san xuét s& phai can ddi hiéu suit 1én men, ham luong ruou dé hiéu
suit chung cat dat loi ich kinh té. Tuy nhién, trong xu huéng hién nay néng do rugu khong phai la
tiéu chi danh gia quan trong trong 1én men ma la tinh cam quan cua san pham 1én men. Do d6, ham
lwong dudng phu hop cho Ién men vang mo 14 170 - 200 g/l, két qua nay tuong duong véi cac cong
bé trén thé gioi [9], [13].
3.2.2. Anh hieong ciia pH ban ddu dén qua trinh 1én men vang mo

Dich mo ¢ pH thap, ham luong acid cao, diéu ndy anh hudng dén hoat dong caa nim men
trong qué trinh 1&n men. Khao séat anh huong cua pH téi 1én men vang mo, két qua duoc ghi lai
trong bang 3.

Bang 3. Anh hurong cua pH ban dau trong dich mo md dao dén qué trinh 1én men vang

Chi tiéu pH ban diu ciia méi trwong 1én men
2,7 3,0 3,5 4,0 4,5
Ham luong rugu (% v/v) 9,03+0,01  10,08+0,03 11,06+0,06 11,06+0,02 10,84+0,02
Acid (g/1) 5,62+0,03 5,66%0,03 5,78+0,01  5,92+0,04 6,13+0,05
Dudng sot (g/1) 8,567x0,07 7,01+0,09 6,43+0,03  6,62+0,05 6,82+0,04
Huong thom cua dich 1én men ++ ++ ++ +++ ++

Két qua ¢ Bang 3 chi ra rang: Dich 1én men c6 ham luong dwdng tong sé 200 g/l, pH moi
truong tir 2,7 dén 3,0 c6 ham lugng ruou sinh ra tang (tir 9,03 dén 10,08 % v/v) nhung pH 4,0
dén 4,5 lai ¢6 ham lugng ruou sinh ra kém dan di. Trong khi luong duong tiéu hao ting theo
chiéu tang cua pH thi ham luong ruou dugc tao thanh trong khoang pH ban dau tir 3 dén 5 ting
véi tde do cham dan. Ham lwong acid tong sé sinh ra trong qué trinh 1&n men ting dan tir pH 3
dén 5, diéu do co thé giai thich dugc 1a do mdi truong c6 pH ban dau thap (ham lugng acid cao)
thi qué trinh Ién men s& sinh ra it acid va nguoc lai. O méi trudng c6 pH ban dau 3,5 - 4,0, ham
lugng ruou dugc sinh ra cao (11,06 % v/v) va hiéu suat 1én men cao ham luong acid tong sb &
muc trung binh, luong duong sot thap, dich 1én men thom nhiéu. Do d6, pH 3,5 - 4 duoc chon
dé diéu chinh dich Ién men trong Ién men vang trang tir dich ép mo. pH nay pho hop voi khuyen
cdo cua nha cung cap nim men Saccharomyces cerevisiae BV818 va cac cong bd trén thé gioi
[16], [17].

3.3. bgng thdi lén men vang mo

bong thai Ién men vang dich ép mo dugc thuc hién théng qua qué trinh 1én men vang mo &
quy mo 50 I. Nu6c ép mo duoc bd sung saccharose dé luong duong tong dat toi 200 g/l, didu
chinh pH ban dau pH 4,0, b6 sung nAm men Saccharomyces cerevisiae BV818 dat 40 mg/I dich,
Ién men & 28°C. DPong thai Ién men dich ép mo duoc xac dinh théng qua cac tiéu chi tong thé
bao gém mat d6 té bao ndm men, luong rugu tao thanh, ham lugng acid va ham lugng duong sot
theo tirng 4 tiéng maot trong ngay 1én men thir nhat va tirng ngay 1én men ké tiép. Két qua duoc
ghi lai trong d thi Hinh 1.
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Hinh 1. Bgng thai ciia qua trinh lén men vang mo ma ddo trong 30 ngay

Dong théai 1én men vang mo ma dio trong ngay dau tién dugc ghi lai théng qua luong duong
tiéu hao cao (53,2 g/l) va luong ruou sinh ra it (8,2 g/l). Diéu nay ¢ thé giai thich duoc 1a do luong
duong saccharose tiéu hao trong nhitng gio dau 1én men khong dugc chuyén hoa hoan toan thanh
ruou etylic ma phan 16n cung cap cho té bao nAm men sinh truéng, do d6 mat do té bao nAm men
séng nhanh chong dat cuc dai.

Trong 7 ngay dau cia qua trinh I&n men, thanh phan dich qua mo 1én men thay déi rd rét so véi
dich ép mo ban dau, cac chi tiéu vé mat do s6 luong té bao sdng, ham lugng dudng tong va nong
d6 ruou c6 tuong quan chat ché véi nhau. Trong ngay 1én men dau tién, sau 24h s6 lugng té bao
niam men séng nhanh chéng dat muc cuc dai 12 372,9 x 10°té bao/ml; do day 1a giai doan logarit,
lwong dudng va cac chét dinh dudng sin cd trong dich qua chu yéu cung cap cho nim men sinh
truong, mat do té bao tang nhanh, luong ruou tao ra it khong twong tng voi lugng duong tiéu hao.
Sang ngay 1én men thur hai, mat d6 té bao nAm men git ¢ pha can bang, so lugng té bao sinh ra
chinh bang s lugng té bao chét di. Ham luong dudng tiéu hao ting nhanh, ndng d6 ruou ciing ting
nhanh twong tmg. Dén ngay ngay 1én men thi 3 tro di, mat do té bao nam men séng bat dau giam
dan, ham luong duong giam, chat dinh dudng va cac yéu tb sinh truong trong dich 1én men ciing
giam. Dac bi€t, ham luong cdn ting nhanh vao ngay thir 3 va ngay thir 4. Tur ngay thir 7 tro di, qua
trinh 18n men dién ra vai téc do cham lai, cac dai lugng it thay dbi. biéu nay co thé I do trong dich
1én men di tich Iy mot lugng etylic va cac san pham I&n men, wc ché dan qua trinh 18n men, téc
d6 18n men cham dén, luong rugu ting nhe.

Dén ngay Ién men tha 10, ndng d6 rugu duoc tao ra dat 13,3% v/v, ham lugng duong sot giam
con 19,3 g/l, acid téng s6 dat 4,28 g/1, qua trinh 1én men vang mo co ban da két thic. Két qua nay
cling tuong tw V&i két qua nghién ctru dong thai 1én men vang nho, sim [18], [19]. Sau 20 ngay, sb
lwong té bao nam men con 128,2 x 10°té bao/ml, ham luong rugu tao ra [én t6i 13,4% v/v, nong
d6 duong saccharose s6t con 11 g/l, acid tong s6 1a 2,55 g/l ¢é su chéch léch nhe khi so véi thanh
phan dich mo sau 10 ngay 1én men. Thém vao d6, danh gia két qua cam quan dich mo 1én men
vang 30 ngay cho thay sau 7 ngay lén men chinh, tiép tuc kéo dai thoi gian 1én men, giai doan 1én
men phu kéo dai thi rugu vang cang thom, ngon. Diéu ndy gip & nhiéu loai vang tuong tu, trir vang
san xuat tir qua dia [20].

3.4. Thanh phan héa ly, vi sinh vt ciia vang mo
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_Thu nghiém 1én men vang mo quy m6 100 | tir nue ép mo ¢6 pH4, ham lugng duong 200 g/l trong
dieu kién 28°C trong 10 ngay. Két qua phén tich thanh phan vang mo dugc ghi lai trong Bang 4.
Bang 4. Thanh phan co ban ciia vang mo sau 12 thing cat triv

Thanh phin Ham lwong Pon vi
Ham luong ruou 135+0,3 % viv
Acid tong sé 5,3+ 0,04 g/l
Puong sot 5,240,02 g/l
Hiéu suat 1én men 952+572 %
Cam quan 18,5/20 Diém

Vang mo thanh pham c6 ham luong ruou 13,5% v/v, ham lugng acid tong s6 5,3 g/l, ham luong
duong s6t 5,2 g/l, ¢ hiéu suat Ién men cao 95,2% va diém cam quan 18,5/20. Chat luong rugu
vang mo thanh pham dat tiéu chuan ruou vang Viét Nam (QCVN 6-3: 2010/BYT). Sur dung chung
niam men thuong pham Saccharomyces cerevisiae BV818 duoc chon loc tir chiing men tu nhién,
hoat lyc cao, Ién men nhanh, hoat dong tét trong diéu kign xau nhu nhiét do thap, nghéo dinh
dudng...san Xuét ruou vang trang cao cép, tang huong vi trai cay, lam phong phu huong vi cho
vang mo. Vang thanh pham c6 kha nang két ling nhanh, khéi luong nho dua dén cam quan tét.
San pham vang mo ¢6 cam quan tét, c6 huong vi hai hoa, ¢6 ham luong ruou thap phd hop, gop
phan da dang thém céc san pham 1én men tir qua mo tai ving ndi Tay BAc.

4. Két luan

Thanh phan dinh dudng, héa ly cua qua mo ma dao thu hai & Moc Chéau, Son La thich hop V6i
1én men vang mo. Sir dung chiing nam men thuong mai gidp rGt ngan thoi gian 18n men chinh. Céc
yéu té dinh dudng va méi trudng c6 ¥ nghia quan trong, quyét dinh diém khai dong va két thic
ctia qua trinh 1én men. Qué trinh 18n men phu kéo dai lam cho thanh phan hwong, vi duoc hai hoa,
c4m quan tot, cac chi tiéu hda Iy cia vang thanh pham dat tiéu chuan rugu vang Vigt Nam QCVN
6-3: 2010/BYT. San pham vang mo trang g6p phan da dang hoa san pham ché bién tir qua mo dap
g nhu cau ruou c6 ndng d6 con thap cia ngudi tieu ding, mé ra huéng tiéu thu cho ndng dan
trong mo trén dia ban tinh Son La noi riéng va ca nudc ndi chung.

Loi cam on

Nhom téc gia xin cam on su hd tro cua Truong Pai hoc Tan Trao, Pai hoc Tay Bic trong sudt
quad trinh thyc hién nghién cuu.
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