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Linh vie ky thuit dwoc dé cap

Giai phap hitu ich thudc linh vire cong nghé dd udng voi san phdm tra qua
mang cau gai 1én men. Cu thé hon, giai phéap hitu ich dé cap dén quy trinh san xuét tra
quéa mang cdu gai 1én men lactic bing vi khudn Lactobacillus plantarum.

Tinh trang ky thuat cia gidi phap hiru ich

Tra 14 mot loai thirc udng c6 truyén thdng lich sir 1au doi voi nién dai tir gan
5000 nam trudce. Bén canh cac san phém lam tir 14 tra hay con dugc goi la 1a ché
(Camellia sinensis), mdt s san pham dugc goi 1a trd ma khong st dung la tra 1am
nguyén liéu chinh, ma st dung st dung ngudn nguyén liéu tir cac loai thao mdc khac
cling tr¢ nén phé bién trén thi truong, vi du: tra khd qua, tra hoa cuc, tra Hibiscus, tra
cd roi chanh, tra artiso, v.v. Viéc sit dung céac loai thuc vat nay nhu tra 1a do thanh
phan dic trung da duoc cong b trén cac nghién ctru khoa hoc, céc thanh phan nay
duoc coi 1a ¢6 1oi cho strc khoé.

Mang cau gai (dnnona muricata L.) con dugce goi 1a mang cau xiém 12 loai cay
dédc trung tai mién Téy Nam b, Viét Nam, dédc biét la tai cac tinh nhu Soc Trang, Tién
Giang, v.v. Day la loai cdy c6 thé phét trién trén vung dit nhiém man, hd tro su phat
trién clia ving dét nay. Céc thanh phin cta cdy c6 thé st dung trong ché bién chu yéu
1a qué, 14 va hoa, nhdm tao ra cic san phidm nhu tra qua/la mang cau gai tii loc san
xudt theo phuong thirc cii (xat nho, xay, nghién, dong tai), 14 mang cau gai sdy kho,
bot 14 mang cau gai, mut mang cdu gai, sinh té mang ciu gai, mang cu gai nguyén
chét dong chai, v.v.

Theo cac nghién ctru khoa hoc, qua cdy mang cau gai chira rat nhiéu hop chit
t6t cho stc khoe nhu cac hop chéit polyphenol, carbohydrat, flavonoit, caroten, tanin,
alkaloit, saponin va axetogenin. Tuy nhién, viéc sir dung cc san pham duoc ché bién
tir qua mang cau gai con it duoc quan tdm so véi sit dung truc tiép qua twoi. Qua mang
ciu gai twoi sau khi chin rit nhanh bi théi, hong. Tiém nang kinh té va dinh dudng cua
qua mang cau gai 1 rit 16n, do d6 ¢6 nhu cdu dé khai thac ding va triét dé qua mang
cau gai nhdm dem lai thu nhap thém cho ngudi ndng dén ngoai thu nhap tir ban qua

twoi. Hién tai, cac nghién ctru phat trién cac san pham tir qua mang cau gai chua nhiéu
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va méi chi dimg lai ¢ viéce trich ly cac hop chit hay san xuat qua siy kho dé dung lam
nguyén liéu thd hodc sdy kho qua dé sir dung nhu tra. Vi vay, viéc ché bién cac thanh
phén tir qua mang cdu gai dé 1am san phdm c6 thoi gian sit dung dai hon ma van git
duogc gia tri dinh dudng 14 mot trong cac phuong 4n lam tdng gié tri gia tdng cla cay
mang cu gai.

Hién tai thi truong ciing dang c¢o rat nhiéu san phdm nude dong chai va nudc
déng lon; ké ca cac san phém tra nhu tra xanh khong dg, tra chanh, tra cam, tra bi dao,
v.v. Tuy nhién, cdc giai phap chi lién quan t6i dong san pham tra qua mang cau gai lén
men tlr ndm men, va ¢6 ham luong etanol (con) nhit dinh ¢ dang dong chai. Vi cac
san phidm dong lon, méi chi ¢6 dong san phim nudc qua mang cau gai tuoi.

Céc tac gia giai phap hitu ich bat ngd phat hién ra rang khi két hop nude qua
méng ciu gai 1én men bang vi khuan Lactobacillus plantarum va dich chiét tir 1a tra s¢
tao ra san pham dd ubng 1én men axit tu nhién, tét cho sirc khoe, c6 dic tinh cam quan
tdt, cling nhu tién dung véi ngudi tidu dung.

Ban chit k§ thuét ciia giai phap hiru ich

Muc dich cua giai phap hiru ich 1a dé xudt quy trinh san xuét tra qua mang cau
gai (Annona muricata L.) 1én men bang cach st dung vi khuén L. plantarum va phoi
tron vai dich chiét tir 14 tra (Camellia sinensis) bao gdbm cac budc chinh sau:

(1) Chuén bi dich trich ly mang ciu gai cho budc 1én men va dich trich ly tra xanh
cho budc phéi tron;

(i)  Hoat hoa giéng L. plantarum,

(ii1) Lén men dé thu dugc dich mang cau gai 1én men;

(iv)  Phéi ché véi dich trich ly tra xanh va cac véi cac nguyén liéu diéu vi va diéu
huong dé thu dugc nudc qua mang cau gai 1én men thanh pham.

Theo mét khia canh cu thé, quy trinh san xuit nudc qua mang cau gai lén men
con bao gém bude (v) dong lon, va (vi) thanh triing lon chira trad qua mang cau gai 1én
men thanh pham.

MO ta vin tit hinh vé
Hinh 1 mo ta so dd quy trinh san xuét trd qua mang cdu gai 1én men theo mot

phuong an cu thé cua giai phap.



3186

MG ta chi tiét giai phap hiru ich

Quy trinh san xudt tra qua mang cdu gai 1én men bao gém cac budc:
(i) chuan bi dich trich ly mang cau gai (4nnona muricata 1..) cho budc 1én men va dich
trich ly 14 tra xanh (Camellia sinensis) cho budc phdi tron,

trong d6 chuan bi dich trich ly qua méng cau gai (dnnona muricata 1.) cho
budc 1én men bing cach: chon va phéan loai qua mang ciu gai tir 75-90 ngay tudi,
nguyén ven, khong théi hong; thai qua mang cau gai sau khi 1am sach thanh soi va sy
& 55-60°C dén khi d6 4m dat dudi 13%, trich ly bang nudc sdi theo ty 1é mang cau gai
kho: nude 1a 1/100 (g/mL) trong 45 phit dé thu duoc dich trich ly qua mang cau gai;
bd sung syrup 65-75°Brix vao dich trich ly mang cau gai thu duoc, khudy déu dén khi
dat 10°Brix, thanh tring ¢ 80°C trong 50 phit va dé ngudi dé thu duogc dich trich ly
mang cau gai cho budc 1én men,

trong d6 chudn bi dich trich ly 14 tra xanh (Camellia sinensis) bang cach: trich
ly tra xanh bang nudc so6i theo ty 18 14 tra twoi: nude 1a 1/100 (g/mL) trong 45 phut dé
thu dugc dich trich ly 14 tra xanh;
(ii) hoat ho4 gidng Lactobacillus Plantarum bang cach nudi cdy qua dém ¢ 37°C, pH =
6,2:£0,2 trong mdi trudong nudi ciy dén mat d6 10°CFU/mL va thu sinh khdi;
(iii) 1én men dé thu dugc dich mang ciu gai 1én men,

trong d6, bd sung sinh khdi vi khuan thu duge ¢ budce (ii) vao dich trich ly qua
méng cu gai cho budc 1én men thu duoc ¢ bude (i) vao bon 1én men, tién hanh 1én
men & 15-20°C trong 72 gid dé thu duoc dich mang cau gai lén men;
(iv) phéi ché dich mang cu gai 1én men thu dugc tir bude (iii) v6i dich trich ly 14 tra
xanh thu dugc tr bude (1), duong isomalt, axit xitric 30%, syrup ngd 55°Bx theo ty 1¢
tinh trén mdi lit tra qua mang cau gai 1én men thanh pham: 653mL dich 1én men tir qua
mang cau gai, 280mL dich trich ly tir tra xanh va 6g duong isomalt, SmL axit xitric
30%, 56mL syrup ngd 55°Bx dé thu duoc tra qua mang cau gai 1én men thanh pham.

Mang cdu gai chita nhidu hoat chdt sinh hoc nhu: cardiac glycosid
(27,19 mg/g), terpenoit (19,3 mg/g), tanin (13,1 mg/g), flavonoit (9,09 mg/g), saponin
(4,63 mg/g), va antraquinon (1,1 mg/g); trong thit qua con c6 cac este nhu axit ua béo
(51%), metyl este cla axit 2-hexanoic (24%), va etyl este cua axit 2-hexenoic (8,6%) &
dang tinh ddu tao mui thom cho qua. Hoat tinh chéng oxy héa (BC-AMF) cia ming
cdu gai duoc thé hién trén cac hop chét phenol va flavonoit tong. Ngoai ra, cdc chat

nhu 13 tanin, saponin, glycosid, va axetogenin ciing c6 tac dung chong oxy hoa.
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Tra xanh (Camellia sinensis) 12 mot loai thirc ubng phd bién va rét c¢6 lgi cho
strc khoe, gop phan ngira ung thu, giam cholesterol, diét khuan va giam can. Tra chira
lwong 16n catechin (30-42%), mot chat chdng 6xy hoa. Trong tra xanh, chira flavanol,
flavandiol, flavonoid va axit phenolic. Theo c4dc nghién ctru, catechin tir tra lam kich
thich PPARgamma, thu quan hat nhan, 1a muc ti€u dugc ly hién hanh cho diéu tri dai
thdo dudng loai 2. Ngoai ra, 1a tra con duoc ding trong Dong y dé tri hen phé quan
(nhu mot loat thudc tri hen suyén), nhiét miéng, dau thét nguc, bénh tim mach.

L. plantarum 13 mdt loai vi khudn lactic phd bién thuong thdy trong thuc phdm
1én men cling nhu trong duong tiéu hoéa cua con nguoi. L. plantarum la mot loai vi
khudn ky khi tiy nghi, trong truong hop khong co oxy ¢6 thé thuc hién qua trinh 1én
men va bién dudng thanh axit lactic. L. plantarum c¢6 kha ning sir dung nhiéu loai
dudng khéc nhau, su hip thu ciia peptit va hinh thanh hau hét cac axit amin. Vi khuin
nay thuong duge st dung dé 1én men thuc pham nhu cic san pham sita (sita [én men
va pho mat), rau (dua chua, 6 liu, dua cai bép, bdt chua, v.v.), xtuc xich thit, ca va lam
probiotic. Viéc bd sung vi khuéan L. plantarum tao vi chua dic trung cho san pham.

Qua trinh Ién men lactic cling tao ra mot s6 axit hitu co tao huong, vi chua ngot
hai hoa, mau sic phi hop do su két hop chuyén ddi ctiia duong bo sung va su hinh
thanh hwong do tuong tic gitra cac thanh phan trong qua va cac nguyén liéu bo sung
lam nudc qua mang cau gai 1én men ¢6 mui vi d& chiu va rat dac trung.

Yéu cdu vé tidu chuin cia dong nudc giai khat khong con va yéu cau vé chat
lwong ctia san pham tra qua mang cau gai 1én men dugc trinh bay nhu sau:

a) Tiéu chudn cam quan: Tiéu chudn cam quan cta san phidm duoc xac dinh theo
(TCVN 7041:2009)

- San phdm ¢6 mau tring hong nhat

- San pham c¢6 mui thom ctia men va mui thom nhe clia qua mang cau gai

- Séan phém ¢6 vi chua thanh, ngot diu tu nhién, hoi chat nhe

- Trang thai séan phém hoi duc do 1én men tu nhién

b) Tiéu chudn héa hoc:

Tiéu chuin hoa hoc cua san phém duoc xac dinh theo Tiéu chuén hoa hoc cta
cac loai dd ubng khong con (TCVN 7041:2009). Tra qua mang cu gai 1én men ¢6 do
axit 1a pH 4,0 — 4,5 va 2,0 — 2,5g/L axit téng, do Brix l1a 8 -12, ham lugng dudng téng
s61a70 — 90 g/L.

¢) Tiéu chuan vi sinh:
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Tiéu chudn vi sinh cta trd qua mang cau gai 1én men duogc ap dung theo tiéu
chuén vi sinh cta céc loai dd uéng khong con (QCVN 6-2:2010/BYT).
Bang 1. Tiéu chudn vi sinh ciia cdc logi d6 uong khéng con (QCVN 6-2:2010/BYT)

n o gen Gidi han cho phé

IT  [Tén chitiéu (CFU/ 1mL “in p[l)lélm)
1 Tong sb vi sinh vét hiéu khi 100

2 Coliforms 10

3 E.coli 0

4 Streptococci faecal 0

5 Pseudomonas aeruginosa 0

6 Staphylococcus aureus 0

7 Cl.perfringens 0

8 Tong s bao tir n4m men — ndm mde 10

d) Gidi han cdc chdt nhiém ban: Gi6i han cac chat nhiém ban cua tra qua mang
cau gai 1én men duoc ap dung theo tidu chudn vi sinh cta cac loai dd udng khéng con
(QCVN 6-2:2010/BYT)

Bdng 2. Gidi han cdc chdt nhiém ban cia cdc logi do uéng khéng con tir méng cau gai

(OCVN 6-2:2010/BYT)

TT  [Tén chi tiéu Gi6i han cho phép tdi da
1 Chi, mg/L 0,05
2 Thiéc (véi san pham dong hop trang thiéc), mg/L 150

Céc budc cua quy trinh san xudt trd qua mang cau gai lén men theo giai phap
duoc tién hanh nhu sau:

(i) Chuén bi dich trich ly mang cu gai cho budc 1én men va dich trich ly tra
xanh cho buéc phdi tron;

(a) Chuén bi dich trich ly qua mang cau gai va dich trich ly tra xanh

Qua méang cau gai

- Chon lya cidc qua mang cdu tuoi, con nguyén, khong déap, khong sau, con
nguyén mui thom, khong c6 mui mde, khong bi sau bénh. Pong thoi, phai chon lua
qua c6 mau déu, xanh twoi va qua c6 do tudi tir 75- 90 ngay tudi ké tir ngay dau qua,
loai bo cac qua non, qua chuyén mau vang.

- Qua mang ciu gai duogc rira, cit lat va sau d6 cit thanh soi nho bang may cét
qua. Sau dé, sdy kho ¢ 55-60°C cho dén khi d6 4m nhé hon 13%.

- Nuéc duge dun sbi dén 100°C, dé dam bao cho dich trich ly duoc tét nhat.

-6-
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- Cho qua mang cau gai sau khi sdy vao nu6c dang soi, voi ty 1&: qua maéng cau
gai: nudc = 1:100 (g:mL).
- Thoi gian trich ly 1a 45 phit, trong thoi gian trich ly can duy tri cho nhiét do
nude khong thay doi.
Theo mot phuong 4n, quy trinh con bao gdm budc loc ba bang vai dé thu dugc
dich trich ly qua mang cdu gai & dang dich trong.
Tra xanh
- Nudc duoce dun sbi dén 100°C, dé dam bao cho dich trich ly duoc tot nhat
- Tra xanh sau khi cit duoc cho vao nuéc dang soi, v6i ty 1&: tra : nude = 1:100
(g:mL)
- Thoi gian trich ly 1a 45 phit, trong thoi gian trich ly cin duy tri cho nhiét do
nude khong thay doi.
- Theo mét phwong 4n, quy trinh con bao gém budc loc ba bang vai dé thu nhan
dich trong.
b. Phéi tron va chuédn bi dich 1én men
- Dich trich ly qua mang ciu gai dugc cho vao ndi ¢ canh khudy, dung dich
syrup (65-75°Bx) duoc bd sung vao ndi va khudy déu cho dén khi hdn hop dat do Brix
10.
- Sau d6, dich phdi ché duoc cho vao ndi thanh tring, tién hanh thanh tring &
80°C trong thoi gian 50 phut.
- Sau khi thanh trung, dich trich ly mang cdu gai cho budc 1én men dugc lam
ngudi va dua vao bon 1én men.
(ii) Hoat hoa gidng L. plantarum
Muc dich ctia bude hoat hoa gidng 1a kich hoat vi khuan L. plantarum tir trang
thai bét hoat sang trang thai hoat dong dé chuén bi cho qua trinh 1én men. Tién hanh
hoat hoa vi khuén tir dng gibng trong mdi trudng MRS, G qua dém & 37°C.

Thanh phan méi trudng MRS

Pepton: 10,0g CH3COONa: 5,0g
Cao thit: 10,0g KoHPO4: 2,0g
Cao ndm men: 5,0g CsH11NO7: 2,0g
Glucoza: 20,0g MnSOs4: 0,05g
Tween 80: 1mL MgS04: 0,1g
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H>0 cho du 1000mL Chinh pH = 6,2+0,2
Hép & 121°C trong 30 phut

Sau khi hoat héa, dich hoat héa vi khudn duoc tién hanh ly tdm 5.000
vong/phit, trong 5 phut dé thu sinh khéi ctia vi khuan. Sinh khéi thu duoc s& duge rira
2-3 14n bang nudc mubi sinh Ii dé loai bo hét cac chat co trong mdi trudong MRS ddi
v6i vi khuén hoat hoa trong méi truong MRS.

Tién hanh kiém tra mat do vi khuan trong dich hoat héa bing phuong phap do
OD: Hit tir dich hoat hoa vi khuén 1 lugng dich cho vao cuvet va tién hanh do gia tri
mat d6 quang (OD) bang méy do quang phd UV-VIS tai budc song 610nm va lay két
qua tinh mét do vi khuén thong qua phuong trinh hdi quy y = ax -+b thé hién su tuong
quan tuyén tinh giita gia tri OD va mét d6 vi khuan.

(ii1) Lén men:

Sau do, tién hanh tinh toan lugng sinh khéi can va diéu chinh luong vi khuan bo
sung ban dau vao dich 1én men 1a 10°CFU/ml. Theo mdt phuong an, ¢ thé sir dung
dich 1én men dé hoat ho4 vi khudn trude khi chinh thite cho vao dich 1én men. Dich lén
men duogc 1én men nhiét do ¢ 15-20°C, trong thoi gian 72 gio.

Dich tra qua méng cau gai sau 1én men va phdi tron cac nguyén lidu khac: dich
sau 1én men tir qua méang cdu gai: dich trich ly tir tra xanh: syrup bap (55°Bx): duong
isomalt: axit xitric 30% theo ty 1€ (% theo khéi lugng): 65,3 : 28,0: 5,6 : 0,6 : 0,5.

Theo mdt phuong an, dich phéi trén duoc din vao hé thdng chiét rét dong lon
tu dong dé tao san phém. San phém sau khi chiét rot va doéng lon s& dugc ti€t trung &
diéu kién 127°C, 2 atm, trong 45 phut.

Vi du thwe hién gidi phap hiru ich

Vi du: San xuét 1L san pham tra qua mang cdu gai 1én men s dung quy trinh
san xuat theo giai phap va duge minh hoa trong hinh 1.

Tra qua mang ciu gai 1én men 1a san pham dang 16ng c6 vi chua dic trung do
qué trinh 1én men lactic thu dugc tir quy trinh san xuat nhu sau:

Qua mang cau gai 75-90 ngay tudi sau khi duoc thu hoach, phan loai dugc cat
soi nho béng may cit rau qua, sau do, dugc dem di séy & 55-60°C t6i dd am <13%.
Soi qua mang ciu gai sau khi sdy kho dugc cho vao nudc dang sbi (100°C) véi ty 1¢:

10g soi qua mang cau gai kho: 1L nudc va trich ly trong thoi gian 1a 45 phut.
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L4 tra xanh dugc cho vao nude dang s6i (100°C), voi ty 1€: 10g 14 tra xanh: 1L
nudc, trong thoi gian trich ly 1a 45 phut.

B6 sung syrup 65 d Brix vao dich trich ly qua mang cau gai dén khi dich trich
ly qua mang cu gai dat d6 Brix 1a 10, thanh trang 80°C trong 50 phut, lam ngudi dé
thu duoc dich trich ly qua méang cdu gai cho budc 1én men.

Hoat héa giéng Lactobacillus Plantarum bang cich nudi cdy dén khi dat ty 18
10°CFU/ml, tién hanh 1én men dich trich ly qua méng cau gai ¢ 15-20°C, trong 72 gio.

Sau d6, tién hanh phéi ché 653mL dich 1én men tir qua méang ciu gai, 280mL
dich trich ly tir trad xanh va 6g dudng isomalt, SmL axit xitric 30%, S6mL syrup bap
(55°Bx) dé thu duoc 1L tra mang cau gai 1én men thanh pham.

Tién hanh déng lon tra mang ciu gai 1én men thu dugc duoc, va thanh tring,
bao 6n san pham lon tra mang cau gai 1én men.

Hi€u qua dat dwgc cia giai phap hiru ich

Quy trinh san xudt tra qua mang cu gai dong lon 1én men lactic bang vi khuén
L. plantarum két hop véi tra xanh ¢6 vi chua dic trung ctia qua trinh 1én men lactic voi
cac thong s6 ky thuat dam bao an toan thwc phim (theo quy chuan QCVN 6-
2:2010/BYT va TCVN 7041:2009).
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YEU CAU BAO HOQ

1. Quy trinh san xuét tra qua mang ciu gai 1én men bao gdm céc bude:
(i) chuan bi dich trich ly mang cau gai (4nnona muricata L.) cho bude 1én men va dich
trich ly 14 tra xanh (Camellia sinensis) cho budc phoi tron,

trong d6 chuan bi dich trich ly qua méng cau gai (4nnona muricata L.) cho
budc 1én men biang cach: chon va phén loai qua mang cau gai tir 75-90 ngay tudi,
nguyén ven, khong théi hong; thai qua méang cdu gai sau khi lam sach thanh sgi va sdy
& 55-60°C dén khi d6 4m dat du6i 13%, trich ly bang nudc soi theo ty 16 mang cau gai
khé: nudce 1a 1/100 (g/mL) trong 45 phut dé thu dugc dich trich ly qua mang ciu gai;
b6 sung syrup 65-75°Brix vao dich trich ly ming cdu gai thu duoc, khudy déu dén khi
dat 10°Brix, thanh trung & 80°C trong 50 phut va dé ngudi dé thu dwoc dich trich ly
mang cu gai cho budc 1én men,

trong d6 chuén bi dich trich ly 14 tra xanh (Camellia sinensis) bang cach: trich
ly tra xanh bang nuée s6i theo ty 1¢ 14 tra tuoi: nude 1a 1/100 (g/mL) trong 45 phut dé
thu dugc dich trich ly 14 tra xanh;
(ii) hoat ho4 gidng Lactobacillus Plantarum bing cach nudi ciy qua dém & 37°C, pH =
6,2+0,2 trong mdi trudng nudi cdy dén mat 6 105CFU/mL va thu sinh khdi;
(iii) 1én men dé thu dugc dich mang cau gai 1én men,

trong d6 bd sung sinh khéi vi khudn thu duge & bude (ii) vao dich trich ly qua
mang cau gai cho budc 1én men thu duoc & budce (i) vao bdn 1én men, tién hanh 1én
men & 15-20°C trong 72 gitr dé thu duoc dich mang ciu gai 1én men;
(iv) phdi ché dich mang ciu gai 16n men thu dugc tir bude (iii) véi dich trich ly 14 tra
xanh thu dugc tir bude (i), duong isomalt, axit xitric 30%, syrup ngd 55°Bx theo ty 1&
tinh trén mai lit tra qua mang cau gai 1én men thanh pham: 653mL dich 1én men tir qua
mang ciu gai, 280mL dich trich ly tir tra xanh va 6g dudng isomalt, Sml. axit xitric
30%, S6mL syrup ngd 55°Bx dé thu dugc tra qua mang cdu gai 1én men thanh pham.
2. Quy trinh theo diém 1, trong d6 quy trinh nay con bao gdm budc (v) dong lon, va

(vi) thanh trung, bao 6n lon chira tra qua mang cau gai lén men.
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