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Tom tat

Thanh long ruét dé (Hylocereus polyrh/zus) hién nay la cay tréng chu luc cua tinh Vinh Phic véi dién tich
I6n nhat mién Béc. San pham nwéc qua Ién men noi chung dang dwoc thj trirong wa chudng nho gitr duwoc
ddc tinh va huwong vi cla qua twoi. Viéc phét trién sdn phédm nuéc qua 1én men tir thanh long ruét dé Vinh
Phtc 1a nhu cdu cén thiét dé néng cao gia trj cla mat hang néng san ‘hay. Muc dich ctia nghién ctru nhdm
khao sat dnh huéng cla mét sé théng sé céng nghé nhw ham lwong ndm men bé sung, pH dich qua va ham
lwong chét khé hoa tan (CKHT) cua dich qué ban dau dén qua trinh 1én men nwoc qua thanh long rugt do
Vinh Phic. Két qua nghién ctru d& dua ra théng s6 cua qua trinh Ién men la nbng d6 chéat khé hoa tan ban
déu 15°Bx, lvong nam men Saccharomyces cerevisiae bé sung la 0,4 g/kg dich qua va pH 4,5 cho sén

phédm c6 chét luvong dinh duéng va cdm quan tét.

T khéa: Thanh long ruét dé, nwéc qua Ién men, Saccharomyces cerevisiae, Lap Thach.

Abstract

Red dragon (Hylocereus polyrhizus) fruit is the main agricultural fruit in Vinh Phuc province, the largest
cultivation area of this fruit in northern Vietnam. Currently, fermented juices are getting attention in the
market thanks to the remaining of natural properties and flavor of fresh fruits. Thus, the development of
fermented juice products from Vinh Phuc red dragon is required for diversification and added valuation of
this fruit. The purpose of this study is to investigate the effect of several factors to Vinh Phuc red dragon
juice fermentation: density of inoculated culture, pH and the total soluble solid content of the original juice.
The results showed that the product got the most favorable in nutrition and sensory qualities when the
fermentation process was conducted at the total soluble solid content of 15°Bx, the Saccharomyces
cerevisiae content of 0.4 g/kg of juice, and the pH of 4.5.

Keywords: red dragon, fermented juice, Saccharomyces cerevisiae, Lap Thach.

1. Téng quan

Thanh long (Hylocereus spp.) c6 nguén géc tr
Trung va Nam My, dac biét thich hop v6i nhiing
vung cé khi hau nhiét déi khé nén c6 kha nang chiu
néng va chiu han tét. Thanh long rudt do (Hylocereus
polyrhizus) hién rat dugc thi truong quan tim boi
nhitng ddc tinh ndi bat vé mau sic, thanh phin dinh
dudng va nhiing hoat tinh sinh hoc ma né mang lai
[1]. O Viét Nam, thanh long rudt do dugc tréng chu
yéu ¢ khu vuc phia Nam nhu Binh Thuén, Ninh
Thuan, phia Bic c6 mét vai tinh nhung san lugng
chua cao. Gan day, loai trai ciy nay dang dugc trong
m¢ rong tai huyén Lap Thach, tinh Vinh Phtc véi
tong dién tich 1én dén 166 ha (2018). Thanh long rudt
do Vinh Phuc c6 gia tri dinh dudng cao v6i ham
lugng chat kho hoa tan 12,6°Bx, duong tong
9,60 g/100g, duong khu 8,12 g/100 g, protein
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1,12 g/100 g, vitamin C 5,1 mg/100g, pH 4,72 va
betacyamn tong s6 32,70 mg/100 g [2]. Pé nang cao
gia tri kinh té cua qua thanh long Léap Thach, viéc
phat trién va da dang cac san pham tir qua thanh long
1a diéu v6 cung can thiét.

Nudc qua 1én men 1a san phdm ciia qua trinh 1én
men dich qua & nhiét d thap trong thoi gian dai. Téac
nhén 1€n men st dung 1a nam men. Tuy theo yéu cau
ma co thé bd sung thém CO; vao san pham d6 con
cua san pham thap, thuo‘ng tir 0,5-1,5% thé tich, axit
tong sd khoang 0,6-2% thé t1ch nén huong vi khac
vOi cac san pham dd ubng c6 con khac Sau qua trinh
1én men san pham khong qua chung cAt ma chi ly tam
dé tach ba ciing nhu ndm men va cac thanh phan gay
duc dich qua. So véi cac loai nudc trai cdy thong
thudng thi nudc trai cay 1én men céd thé bao quan thoi
gian dai, c6 tic dung giai khat ma van giit duoc
huong vi dac trung cua qua [3].

Nghién ctru tién hanh khao sat anh huéng cua
mot s6 yéu nhu ham lugng ndm men, pH dich qua va
ham lugng CKHT ban dau dén qua trinh 1én men
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nham x@y dung mot s6 thong s6 k¥ thuat, tién hanh
san xuat thir nghiém nudc qua 1én men tir thanh long
rugt dé Vinh Phuc bang ché pham RV002.

2. Nguyén liéu va phwong phap nghién ciru
2.1 Nguyén li¢u

Thanh long rudt d6 duoc thu hai & huyén Lap
Thach, Vinh Phic vao 9/2018. Qua duoc van chuyén
vé phong thi nghiém ngay sau khi thu hai, bao quan &
4 °C [4]; Dich qua duoc chuén bi dya trén qui trinh
cua Herbach va cs [5]. Dich qua thu nhan sau ly tam
duoc phan tich chi tiéu chét luong co ban, thanh
tring & 80 - 85 °C trong 9 phut va tién hanh 1én men.
Ching ndm men st dung 1a Saccharomyces
cerevisiae (RV002, ICFood,, Trung Quéc), mat do
2.10'° té bao/g.

2.2 Phwong phap nghién ciru
2.2.1. Phuong phap phdn tich

Xac dinh ham lugng CKHT tong s6 (°Bx) bing
khuc xa ké Atago Model PAL-a (Code 3840); Xac
dinh pH bang may do pH FP20; Xac dinh ham lugng
axit hitu co tong sd theo phuong phap chuan do bang
NaOH 0,1 N. Trong d6, xac dinh do axit chuan do
dugc trong qua thanh long biéu thi theo axit malic
(g/100g san pham); Xéc dinh cuong d6 mau cua dich
qua bang may do quang phé hip thu PD-303S; Xac
dinh nong do cdn theo phuong phép héa hoc; Danh
gia chat luong cam quan bang phwong phap cho diém
chat luong.

2.2.2. B tri thi nghiém

Qua trinh Ién men dich qua chia lam 2 giai doan:
Lén men so bo dugc tién hanh & diéu kién 30 °C
trong 4 gio. Ndm men duoc hoat hoa 15 phut trude
khi bd sung vao dich. Sau d6, dich qua duogc tién
hanh 1én men & nhiét d6 10 °C trong 7- 10 ngay. Sau
khi két thuc qua trinh 1én men, tién hanh ly tdm dich
qua, dong chai va bao quan san pham & 4 °C.

2.2.3. Khdo sat anh hwong ciia lwgng nam men bé
sung

Dich qua dugc diéu chinh vé& 15°Bx bang dung
dich siro duong saccarose 65°Bx va diéu chinh pH vé
4,5 bang axit malic thyc pham ham luong dudng khur
1a 7,65 g/100 g, tién hanh b sung ndm men véi cac
ndng do: 0,3; 0,4; 0,5 va 0,6 g/kg dich qua. Theo doi
céc chi tiéu: ham luong CKHT, pH va cuong do hap
thu mau cua dich qua ¢ budc séong 538 nm, 24 gid
mot 1an, trong sudt thoi gian 1én men.

2.2.4. Khdo sat anh hwong cua pH dich qua

Dich qua duoc didu chinh vé& 15°Bx va luong
nam men bd sung 1a 0,4 g/kg dich qua. Khao sat ¢ 2
gia tri pH 1a 4,5 va 5. Theo doi céac chi tiéu ti€u ham
lvong CKHT, pH va cuong d6 hap thu mau cua dich
qua & budc song 538 nm, 24 gid mot lan trong sudt
thoi gian 1én men.
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2.2.5. Khao sat anh huong cua ham lwong CKHT
tong so

Dich qua duoc diéu chinh vé pH 4,5 va luong
ndm men bé sung 1a 0,4 g/kg dich qua. Khao sat qua
trinh 1én men dich qua véi gia tri nong 6 CKHT lan
lugt 1a: 14, 15, 16°Bx. Theo ddi cic chi tiéu ham
luong CKHT, axit téng sé, pH, 24 gid mot lan trong
sudt thoi gian 1én men.

3. Két qua va thao luin

3.1. Anh hwéng ciia nong dp ndm men t6i qud trinh
lén men

3.1.1. Anh huong cia nong dé ndm men téi ham
lwong CKHT cua dich lén men

Qua trinh 1én men nuéc qua bang
Saccharomyces cerevisiae thuong dugc st dung dé
tranh hu hong hoac tao thanh cac tinh chét cam quan
khong mong mudn va dam bao huong vi ty nhién,
tinh dong nhét ciia san pham cudi cung. Nong d6 nam
men sir dung anh huong rat 16n dén qua trinh lén
men. Néu s6 lugng té bao ndm men bo sung thich hop
thi qua trinh 1én men dién ra tot va hi¢u suat thu hdi
cao, chat luong san pham tot hon. Néu sd lugng, nam
men qua it thi toc do 1én men cham. Sinh khdi té bao
nam men qua nhleu thi moi truong dich 1én men
khong du d& nim men phat trién, té bao ndm men
chét dan, san phiam c6 mui vi la, tén thit mot luong
nadm men dang ké [5].

Ham Iwong CKHT téng sé (Brix)

Thoi gian lén men (ngay)

00,3g/kg D0Ag/kg @05g/ke W06e/ke

Hinh 1. Anh hudng cta ndong d6 ndm men téi ham
luong chat kho hoa tan

Két qua ¢ Hinh 1 cho thay, sau ngay dau, nong
d6 CKHT thay déi rat it, cac mau déu cho gia tri ndng
do6 CKHT tir 14,4 - 14,6°Bx. Nhiét d6 30 °C trong qua
trinh 1én men so bd 1a nhiét d¢ thich hop cho S.
cerevisiae phat trién va tang sinh khdi [6].

Qua d thi co thé thay mau bd sung 0,3 g/kg dich
¢6 sy giam nong do CKHT chém hon cac mau con
lai. Téi ngay thir 10, khi ndng ¢ CKHT & cic mau
chi con khoang 12°Bx thi mau bd sung 0,3 g/kg cho
san pham c6 nong d6 CKHT cao hon 14 12,6°Bx.

Nong d6 ndm men ban déu cang ting thi qua
trinh 1én men dién ra cang nhanh, ham luong CKHT
giam cang manh, tuy nhién khi tdng dén 0,6 g/kg toc
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d6 1én men cham lai so v6i miu bd sung 0,4 va
0,5 g/kg. Két qua nay dong nhat voi nghién ctru cua
H. P. H. Trang (2018) khi nghién ctru san xuét thir
nghiém nudc giai khat chanh day 1én men. O lugng
nam men bd sung cao hon san phim tao ra khong
trong, mau khong dep va d6 con 16n [7].

3.1.2. Anh hieong ciia nong do ndm men tdi s thay
doi pH cua dich lén men

Trong 6 ngay dau, mau b6 sung 0,3 va 0,4 g/kg
nam men c6 pH giam rat nhanh sau do tang dan vé
mirc 4,4 va 4,5. Nguoc lai, 2 mau bd sung 0,5 va
0,6 g/kg nim men, pH bit dau giam manh sau ngay
thir 8. Pén ngay thir 10, pH cua 2 mau chi con 4,18
va 4,12. Pidu nay cho thiy, véi mau co ndng do nam
men thap (0,3 va 0,4g/kg), qua trinh 1én men tao axit
dién ra manh hon & giai doan dau va qua trinh 1én
men rugu chim, v6i mau c6 ndng d6 ndm men cao
hon (0,5 va 0,6 g/kg), qué trinh 1én men tao axit bi uc
ché, dén cubi giai doan 1én men tang trit, luong axit
tao thanh nhiéu dan dén gia tri pH giam manh tir ngay
8-10.

4.3
4.7
4.6
4.5
2.4

T a3 A
4.2 1
4.1 4
4.0 4
3.9 4
3.8

2 4 6 8 10
Theri gian En men (ngay)

O03e/ke D0dg/ke BOSgrke MO5e/ke

Hinh 2. Anh huéng ctia ndng do ndm men t6i su thay
do6i pH cua dich qua

Nghién ctru cua N.T. Duyen va cs. (2013) da chi
ra, O néng d6 ndm men thip, qua trinh 1én men ruou
chim, méat d6 nam men khong du 16n dé tre ché cac t€
bao vi sinh vat khéc, do vay 1am anh hudng toi chat
luong thanh pham. O mét d§ quéa cao, mdi truong s&
khong da dinh dudng cho nam men phat trién gay ra
chét nam men, tao cho san pham mui vi la [8].

3.1.3. Anh huong cua noéng dé nam men toi cuong do
mau cua dich lén men

C6 thé thay mau bo sung 0,6 g/kg cho do hap
thu &anh sang & budc song 538 nm ludn cao hon cac
mau con lai. Pén ngay th 10, mau bd sung 0,6 g/kg
cho d6 hép thu 14 0,30 & d6 pha lodng 100, trong khi
cac mau con lai dao dong quanh mic 0,27 - 0,28. Su
chénh 1&ch nay khong qua 16n. Nhu vay véi sy thay
ddi néng d6 nim men, khong nhan théy su khac biét
13 rét vé cuong d6 mau cua san phim. Cudng do mau
cia san pham dwoc quyét dinh boi chit méu
betacyanin. O cac diéu kién nhiét do va pH nhu trén
déu khong cho thdy sy thay d6i do hap thu anh sang
ctia chat mau nay. Két qua nay da duoc V.T. Trang va
cs. (2020) chi ra khi nghién ctru anh hudng ctia mot
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s6 yéu td cong nghé t6i su 6n dinh cia betacyanin
trong nudc qua Thanh long rudt d6 Vinh Phuc, & pH
3 -6 1a pH cho su 6n dinh mau sic betacyanin tbt
nhét [2].
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Hinh 3. Anh huéng ctia ndng do nAm men tdi cudng
d6 mau cua dich 1én men & bude song 538 nm

Qua khao sat anh hudng cua ndng do né}n men
tac dong dén qua trinh 1én men cho thay, nong do
nam men st dung phu hop 1a 0,4 g/kg dich qua.

3.2 Anh hwong ciia pH dich qud téi qud trinh lén
men

3.2.1. Sacchoromyces cerevisiae phat trién nhanh
chong trong méi truong pH dich qua tir 4 - 6 va bi uc
ché & pH dudi 2,8 [6]. Mot nghién ciru khac di chi ra
khi pH ting dan tir 4 dén 4,6 thi hiéu qua cta qua
trinh 1én men ting dan, luong ethanol tao ra tang dan
va dat cuc dai tai pH 4,6 (hiéu sudt 1én men dat 88%),
néu tiép tuc ting pH, hiéu suat 1én men giam dan [9)].
Nghién ctru gan day nhét ciia Trang.V.T va cs. ciing
da cho théy, voi cac san pham ché bién tir thanh long
rudt do Vinh Phuc, pH 4 - 5 1a khoang t&i wu cho sy
on dinh mau cua dich qua [2]. Trén co s¢ do, chung
t6i tién hanh 1én men dich qua pH 4,5 va 5 va danh
gi4 sy thay d6i cia mot sé yéu tb trong qué trinh 1én
men.

15.5 1
15.0 4=
145
14.0
w135
@130
12.5 A
12.0 A
11.5

Ham lwong CKHT tong sd

1 2 3 4 5 6 7 8 9 10
Thai gian 1énmen (ngay)
«@..pH45 —m—pHS

Hinh 4. Anh huong cta pH dich qua toi ham lugng
CKHT cua dich 1én men

Két qua tir @6 thi Hinh 4 cho thdy anh hudng ciia
pH dich qua truéc khi 1én men dén sy thay ddi cta
noéng d6 CKHT trong qua trinh 1én men 1a tuong ddi
gidng nhau. Nong ¢6 CKHT giam déan theo thoi gian
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1én men, 6 pH 4,5 va 5 cung bat dau ¢ 15°Bx va sau
10 ngay thi tat ca cac mau do dugc c6 nong d6 CKHT
1a 13°Bx.

3.2.2. Su bién déi pH cua dich lén men trong qud
trinh lén men bang ché pham RV002

Trong thoi gian 1én men, pH giam dan tuong
duong vdi lugng axit trong dich qua tang 1én. T do
c6 thé thay ¢ cac mau c6 pH 5, pH giam manh hon do
hé vi sinh vat c6 sin trong dich qua ti€u thu duong
sinh axit lam giam pH.

pH

1 2 3 4 5 6 7 8 9
Thoi gian 1én men (ngay)

—A—pH4.5 -®epHS

Hinh 5. Su thay d6i pH cta dich 1én men

Hon nita, & pH 5 1a diéu kién thuén lgi cho nhiéu
vi sinh vét phat trién, dén khi pH giam t6i khoang 4,2
moéi co kha ning tre ché vi khuan. Khac véi pH 5,
pH 4,5 sau mét thoi gian 1én men xudng thap t6i mirc
4,1, pH thap dén mirc nay c6 kha nang trc ché hau hét
vi khuan nén qua trinh 1én men tao axit dimg lai.

3.2.3. Anh huong ciia pH dich qua t6i d¢ hap thu dnh
sang cua dich lén men

) Két qua nghién ctru di cho thiy pH 5 cho d6
hap thu &anh sang & budc séng 538 nm cao hon so véi
pH 4,5.

Trong qua trinh 1én men, pH gidm kéo theo do
hép thu ciing giam theo. Sau 10 ngay 1én men, d6 hap
thu giam dan. Su thay ddi nay do anh hudng cta pH
t6i do bén cua betacyanin., Két qua phu hop véi
nghién cru cua Wong (2015) [10] vé anh huong cua
mot sb yéu t6 téi do bén cua betacyanin chiét xuét tir
thanh long rudt d6. Pdng thoi, nghién ctru cia Woo
(2011) [11] cling da chi ra do bén cta betacyanin phu
thugc vao pH moi truong, sau khi khao sat & dai pH
tir 3,5 - 7 cho thdy betacyanin bén nhit ¢ pH 5 va
ham luong giam dan khi pH giam hodc ting, khong
¢6 su khac biét vé ham luong betacyanin ¢ pH 3,4
va 6. Tuy nhién do muc dich bao quan va ngan ngura
hoat dong ciia vi sinh vét nén cac san pham nudc qua
thanh long thudng duoc diéu chinh xubng pH < 5 va
chép nhan sy giam nhe ¢ ham luong betacyanin. Nhu
vay, pH 4,5 phu hop hon cho qué trinh 1én men ca vé
cam quan 1an kha ning chdng lai hoat dong cia vi
sinh vat gay hu hong san phdm. Két qua nay da duoc
nhiéu nghién ctru chi ra, gia tri pH dugc didu chinh
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thich hop cho lugng ethanol tao ra nhanh nhét va
nhiéu nhét, ndm men hoat dong manh déng thoi cac
loai vi khuén lactic, acetic,.. bi Urc ché, lugng axit
téng tao ra thip, vi san phdm hai hoa [7,8].

=] =] =] =]
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6 hap thy anh sang
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2 3 4 5 6 7 8 9 10

Thoi gian lén men (ngay)
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Hinh 6. Anh hudng cua pH dich qua toi do hép thu
anh sang cua dich 1én men & budc song 538 nm

3.3 A)I!h hwong ciia noAng do CKHT ciia dich qud
ban dau toi qua trinh lén men

3.3.1. Su thay doéi ham lwong CKHT cua dich lén men

2 4 6 8
Théi gian 18n men (ngay)

O14 Brix [15Brix W16 Brix

Hinh 7. Sy thay ddi ham luong CKHT cua dich Ién
men

Nong do dudng cang cao thi lwong rugu tao ra
cang 16n. Nong do thich hop cho 1én men la
15 - 18%, & ndng dd cao hon (trén 25%) qué trinh 1én
men giam do ap suit thim thau ting cao, kho tao ra
su khuéch tan duong va dinh dudng vao trong té bao.
O ndng do thap s& gia ting sinh khoi thay vi tao rugu

[6].

Qua trinh 1én men & mau diéu chinh ham lugng
CKHT 1én 14°Bx dién ra nhanh nhét, dén ngay tht
10, nf‘)ng do chit kho hoa tan chi con 10°Bx, trong khi
mAau phdi ché 1én 15 va 16°Bx cho thdy qua trinh 1én
men cham hon, dén cudi qua trinh 1&€n men, néng do
CKHT con kh4 cao 1a 13°Bx.

Nghién cuu cia Dhakane va cs. (2016) chi ra &
nong do duong 1a 16,9% thi ton that duong do ting
sinh khdi 1a 6%, con & nong do duong 13 9,84% thi
ton that duong do tang sinh khdi 1a 8,6% [12]. Piéu
nay cho thay ¢ nong do CKHT cao hon hi¢u qua cua
qua trinh 1én men sé& thap di dang ké.
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3.3.2. Anh hong cua nong do CKHT cua dich qua
t6i ham lwong axit tong s6

g S
-
o

Ham lwgng CKHT tdn,
© 5

(=TS

Thai gian [En men (ngay)

O14Brix [O15Brix W16 Brix

Hinh 8. Anh huéng cua ndng do CKHT cua dich qua
td1 ham lugng axit tong so

D6 thi Hinh 8 thay dugc sy thay ddi luong axit
téng s6. Ca 3 mau déu cho thiy luong axit ting 1én
ting ngay trir mau hiéu chinh 1én 15°Bx c¢6 xu huéng
giam trong 2 ngay cudi cua giai doan 1én men. Luong
axit ting bdi ngoai qua trinh 1én men ruou con 1én
men lactic, 1én men acetic,...do céc vi sinh vat cé sin
trong dich qua hozc nhiém vao tir méi truong, chung
tao ra cac san pham la axit lactic va axit acetlc [3]
Mau 16°Bx cho lugng axit hitu co tong sb cao, dén
ngay thir 10 dat 5,36 g/l. DPidu nay anh huong dén
mui vi khong t6t cho san pham.

Su thay d6i vé pH c6 xu hudng tuong tu trong sy
thay d6i vé ham luong axit hitu co tong s6. O mau
14°Bx, pH giam dan theo thoi gian, giam nhanh tr
ngay 4 dén ngay 6, dén ngay thir 10, pH chi con 3,88.
Déng thoi khi cam quan san phdm co vi chua va
ndng, vi ngot rat it nén chat lwong san pham khong
t6t. Mau 15°Bx cho thdy su ting pH bét thuong &
ngay thir 10, trudc d6 thi pH giam dan theo thoi gian.
Dén ngay thtr 10, pH ciia mau nay dao dong & mirc
4,5, vi chua ngot hai hoa, mui rugu vira phai, cam
quan t6t hon. Mau 16°Bx cho thdy sy giam déu dan
ctia pH trong sudt thoi gian 1én men tang trit ¢ nhiét
do thép, dén ngay thir 10, pH chi con 3,96, vi rat
chua. Dhakane va cs. (2016) khi tlen hanh t6i wu hoa
céc diéu kién 1én men nuée qua 0i ciing dua ra két
quéa, ham lwong CKHT c6 dinh & 15°Bx, pH ban dau
1a 4.5 cho san pham c6 chat lwong hai hoa nhit [12].
Nhu véy, ndng d6 CKHT cua dich qua ban dau thich
hop nhat 1a 15°Bx.

Nghién ctu ciing da tién hanh dnh gia mot s6
chi tiéu chat lugng ciia san pham nudc qua thanh long
lén men. Két qua cho thiy, san phim c6 mau sic va
huong vi ty nhién, ndng d6 CKHT la 12°Bx, pH 4,1
ham lugng axit tong s6 1a 0,3% va nong d6 con 1a
1,5% thé tich.
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3.3.3. Anh huong cua nong do CKHT ciia dich qua
toi do pH
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T 4

3.8

3.6

3.4
2 4 6 8 10

Thai gian lén men (ngay)

D14 Brix O158ix W16Brix

Hinh 9. Anh huéng cua nong d6 CKHT téi d6 pH
4. Két luan

Viéc phat trién san phidm nudc qua 1én men tir
thanh long ruét d6 Vinh Phuc c¢6 19i ich to 16n. Qua
khao sat cic yéu t6 anh huong trong qua trinh 1én
men cho thay, qua trinh 1én men nén t1en hanh & nong
d6 CKHT ban dau la 15°Bx, bd sung ndm men & nong
d6 0,4g/kg va & pH dén 4,5 cho san pham c6 chit
luong dinh dudng va cam quan tbt.
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