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. THONG TIN CHUNG

Tén hoc phén:

Mai sb hoc phén:

Khoi lrgng:

Hoc phin tién quyét:

Hoc phén hoc trude:

Hoc phin song hanh:

KY THUAT LEN MEN

Phién ban: 2017.1.0

Ky thudt lén men
(Fermentation technology)

BF4185
3(2-2-0-6)

- Ly thuyét: 30 tiét
- Bai tap/BTL: 30 tiét

BF 3122 (Vi sinh vat I), BF 3135 (Qué trinh thiét bj 111

2. MO TA HQC PHAN
Ky thuat 1én men nham trang bi cho sinh vién nganh ky thuit sinh hoc céc kién thie co
ban vé thiét bi lén men, qua trinh lén men, céac ky thuit 1én men thong dung sur dung trong
cong nghiép cling nhu diéu khién qua trinh 1én men.
Céc kién thuc co ban vé thiét bi 1én men, c4c k¥ thudt 1én men (bé mdt, 1én men chim),
phuong thire 1én men (theo mé, ban lién tuc, lién tuc). Piéu khién qua trinh 1én men nhiam

thu nhan san phdm mong mudn. Nang cdp quy mé qua trinh 1én men.

3. MUC TIEU VA CHUAN PAU RA CUA HOC PHAN
Sinh vién hoan thanh hoc phan nay c6 kha nang:

Muc L . CDR duge phﬁn?
cn M6 ta muc tiéu/Chuan diu ra cia hoe phan bo cho HP/ Mire
tiéu/CHR : SN,
dé (I/T/U)
1] , 2] 3]
Mi Hiéu dugc cde thiet bi, ky thuit va phwong thie van
hanh qua trinh 1én men trong céng nghiép
MI1.1 Ném 16 duoc qua trinh 1én men, c4u tao co ban ctia mot sb | 1.2.2:1.3 3.2.1.2
thi€t bi 1én men trong cong nghiép [T, U]
M1.2 | Hiéu va phén tich dugc cac k¢ thuét 1én men thong dung | 1.2.2;1.3.3:2.1.2
trong cong nghé sinh hoc [T, U]
ML.3 | D¢ xuat duge nhimg diém c6 thé cai tién qui trinh 1én men 13.3;223([T. U]
|
M2 Vin dung kién thae dé thiét ké, t6 chire va didu khién :
m{t s0 quy trinh Ién men trong Céng ngh¢ sinh hoc “
M2.1 | Thiét ké quy trinh 1én men tir chung vi sinh vt 1.22; 133 [T, U] J‘
M2.2 | Diéu khién cac thong sb cong nghé nham tdi wu hod san 1.2.3; 1.33 [T, U] |
pham f

4. TAILIEU HQC TAP



Giao trinh

[1] Tén tic gia (ndm xuat ban). Tén gido trinh. Tén nha xuit ban.

[2]

Sach tham khio

[1] | Brian MCNeil, Linda M. Harvey (2008). Pactical fermentation technology. Wiley

]

[2] | Arindam Kuila, Vinay Sharma (2018). Principles and applications of fermentation
technology. Wiley

5. CACH DANH GIA HOC PHAN

Diém thanh phin Phwong phapxdanh gia M6 ti CD’R du.(%c I'y
cu thé danh gia trong

(1] 2] [3] [4] [5]
Al. Diém qué trinh (*) | Panh gia qua trinh 30%
Al.1. Ban viét Kiémtraty | M1, M2 15%

luan

Al.2 Seminar M1, M2 15%
A2. Diém cudi ky Thi cudi ky 70%
A2.1. Ban viét Kiémtraty | M1, M2 70%

luan

|

* Diém qud trinh sé duoc diéu chinh béng cdch cong thém diém chuy

can ¢é gid tri tir -2 dén + 1, theo Quy ché Pao tao dai hoc hé chinh quy

khoa Ha Noi.

6. KE HOACH GIANG DAY

én can. Diém chuyén
cua Truong DH Bdach

CbR n Bai
Tuin Noi dung hoc Hoat ‘d(_)ng day danh
’ % va hoc .
phan ’ gia
[1] (2] [3] [4] 5]
Chuong 1: Pai cwong vé Ién men ML.1 | Bai giang ALL
A2.1
1.1. Lich str va khai niém 1én men
1 1.2. Muc dich qua trinh 1én men l'
1.3. Phan loai qua trinh 1én men |
1.4. Mot s6 vi du vé qua trinh 1én men
trong cong nghiép Sinh hoc hién dai
Chuong 2: Chuin bj gidng cho qua trinh | MI1.1; | Bai giang Al.l;
1én men M2.1 A2.1
2.1. Phat trién va téi wu chung gidng san
g) Xuat
2.2. Béo quan ching gidng
2.3. Chuan bj ching gidng cho qua trinh
1én men




CBR Hoat dong d Bai T
Tuan Néi dung hoc at dong day danh
\ va hoce ..
phan : gid
] 2] , 3] [4] 5]
2.4. Danh gia chat lugng chung giong
Chwong 3: Méi trwong 1én men M1.2; | Bai giang Al.l;
3.1. Yéu cau méi truong 1€n men M2.1 A2l
3 3.2. Lya chon va t6i uu méi truong 1én men
3.3. Pha ché va thanh trung moi trudng 1én
men
Chuong 4: Céu tao, gidm sat va diéu MI.1; | Bai giang Al.l;
khién cdc théng so cong nghé trong qua M2.2 A2.1
trinh 1én men
4.1. Céu tao thiét bi 1én men
4 4.2. Diéu khién cac thong s6 cong nghé |
trong qua trinh lén men
4.3. Cac dang thiét bj 1én men va ung dung |
trong cong nghiép
4.4, Cac thiét b phu tro cho hé théng lén
men
Chwong 5: Céc phwong thire 1én men M1.1; | Bai giang Al.l;
5.1. Sinh trudng va STH san pham trong M1.2; A2.]
qua trinh 1én men M2.1
5.2. Cac phuong thire 1én men
5.2.1. Lén men theo mé
5.2.2. Lén men lién tuc
5.2.3. Lén men ban lién tuc
- Nong do co chat khong doi (substrat
constant fed batch)
5647 - Néng do co chét thay doi theo sé mii 3
(substrat exponential fed batch) ‘
- Co chét duge cdp theo tin hiéu pH (pH |
stat fed batch) |
- Co chét duoc cép theo tin hiéu oxy (pO, ’
stat fed batch) |
5.3. Mot s0 ky thuat 1én men dac biét {;
5.3.1. Lén men c6 dinh té bao
5.3.2. K¥ thuét [én men SSF ’
5.3.3. K¥ thudt 1én men mot s chung tai i
t6 hop
Chuwong 6: Nhiém tap va v¢ sinh thiét bj M1.2; | Bai giang Al.li
Ién men M1.3, A2.1 |
8 | 6.1. Van dé nhiém tap M2.1

6.2. Dac diém va anh hudng cha nhiém tap
6.3. Giai phép han ché anh hudng cua




Chwong 7: Ly thuyét chuyén ddi quy mg
trong qu4 trinh 1én men (scale up and
sclale down)

7.1. Lua chon tiéu chi ning cip quy md
7.2. Néng cap quy mo

Bai tip I: Lya chon, tim hiéy va trinh bay
mot k¥ thuat 1én men fed-batch

Sinh trinh bay
theo nhom,
Gido vién nhan
X€t

Bai tip 2: Lya chon, tim hiéu va trinh bay
mot k¥ thuat 16n men sir dung chiing tai t4
hop hodc ky thuat 1én men sir dung té bao
¢6 dinh

Bai tdp 3: Tinh t04n t5c do cip duong
trong qua trinh 1én men tao sinh khé; nam
men sir dung phuong thire Ién men baén lién
tuc, co chat cap theo hang sé mi

Bai tip 4: Lua chon, tim hiéu va trinh bay
mot qua trinh néng cap quy mo Ién men d3
duoc thuc hién

(f
|
|
|

| i
1
I

7. QUY PINH CUA HQC PHAN
(Céc quy dinh ctia hoc phén néu co) ,
- Sinh vién phai tham dy bai thi danh giad qua trinh va bai thi cuéi ky
NGAY PHE DUYET: w.vvvevooeo
Chii tich Hpi dong Nhém xay dung dé cwong

Pham Tuin Anh Nguyén Tién Thanh

8. QUA TRINH CAP NHAT 1
Ngay
Lan 3 . thang Ap dung tir Gh’i
cap N¢i dung di¢u chinh dwge phé ky/khéa chi
nhat duyét
|

20




CHUONG TRINH NGANH KY THUAT SINH HOC AP DUNG CHO
SINH VIEN TU K62

CU NHAN KY THUAT SINH HOC
KHOI : A
TT | MASO TEN HOC PHAN LU’Q’?JG KY HOC THEO KE HOACH CHUAN
(TC) 112 |34 |5]6[7]8
Ly luan chinh tri + Phap luat dai cwong 12
1 | SSH1110 | Nhizng NLCB ctia CN Mac-Lénin | SSH1110 2
2 | SSH1120 | Nhitng NLCB cia CN Mac-Lénin II 3(2-1-0-6) 3
3 | SSH1050 | Tw twdng H Chi Minh 2(2-0-0-4) 2
4 | SSH1130 | Budng 16i CM clia Dang CSVN 3(2-1-0-6) 3
5 | EM1170 | Phap luat dai cuong 2(2-0-0-4) | 2
Giao duc thé chat (5TC)
5 | PE1014 | Ly luan thé duc thé thao (bat budc) 1(0-0-2-0)
6 | PE1024 | Boil6i (bt budc) 1(0-0-2-0) |
7 | Twchon | Ty chon thé duc 1 1(0-0-2-0) ‘
8 ggr?r? Ty chon thé duc 2 1(0-0-2-0)
9 muc Tw chon thé duc 3 1(0-0-2-0)
Gido duc Quoc phong - An ninh (165 tiét)
10 | MIL1110 | Buwong 16i quan sy cla Dang 0(3-0-0-6)
11 | MIL1120 | Cong tac quéc phong, an ninh 0(3-0-0-6) {
12 | MIL1130 t(lleSu ?IZL:]nEKv?Cc;g)n thuat, ky thuat ban sung 0(3-2-0-8) j
Tiéng Anh 6
6 | FL1100 | Tiéng Anh | 3(0-6-0-6) | 3
7 | FL1101 [ Tiéng Ann Il 3(0-6-0-6) 3 ]
Khoi kién thirc Toan va Khoa hoc cor ban 32 ' '
8 | MI1112 | Giai tich | 3(2-2-06) | 3 . ]
9 | MI122 | Giaitich Il 3(2-2-0-6) 3 ;
10 | MI1132 | Giai tich Il 3(2-2-0-6) 3
11| MI142 | Paisé 3(2-2-0-6) | 3 i
12 Xac suat thong ké va qui hoach thyc !
MI3180 | nghiém 3(3-1-0-6) 3 |
13 | PH1111 | Vatly dai cwong | (Co nhiét) 2(2-0-1-4) 2 |
14 | PH1121 | Vatly dai cwong Il (Dién) 2(2-0-1-4) 2
15 | PH1131 | Vatly dai cwong Il (Quang) 2(2-0-1-4) 2 o
16 IT1140 | Tin hoc dai cwong 4(3-1-1-8) 4 | i
17 | CH1018 | Héa hoc | 2(2-1-0-4) | 2 o
18 | CH3224 | Hoa htvu co 2(2-1-0-4) 2 L
19 | CH3081 | Hoa ly 2(2-1-0-4) 2 T
20 | CH3082 | Thi nghiém hoa ly 1(0-0-2-2) 1 L
Co s& va cét 16i nganh 48 C
Co so ky thuat nganh 22 |
21 | CH3316 | Hoa phan tich 2(2-1-0-4) 2 *}
| 22 | CH3318 | Thi nghiém Hoa phan tich 1(0-0-2-2) 1 N



23

Ky thuat dién

24

D6 hoa ky thuat co ban

25

Nhé&p moén ky thuat sinh hoc

26

Qua trinh va thiét bi CNSH |

27

Qua trinh va thiét bj CNSH ||

28

Qua trinh va thiét bi CNSH |l

29

Ky thuat do lwong va diéu khién t ddng
trong CNSH

30

Quan ly chat lugng trong CNSH

31

D& an qua trinh va thiét bi CNSH

Kién thirc sinh hoc

32 Hbéa sinh

33 Thi nghiém hoa sinh

34 Vi sinh vat |

35 Thi nghiém vi sinh vat

36 Sinh hoc té bao

37 Mién dich hoc 5
38 Di truyén hoc va Sinh hoc phan t&r 3
39 Ky thuat gen )
40 Tin sinh hoc 5
41 Phuwong phap phan tich trong CNSH 2

D6 an chuyén nganh

42

D06 an chuyén nganh KTSH

Kién thirc bé tro

43

Kién thirc bd tro xa hoi

44

Technical Writing and Presentation

Tw chon theo dinh hwéng (rng dung (Sinh vién chon 01
mo dun bat buéc (11 TC) ; 5TC con lai chon tir tin chi ty
chon khac khéng thuéc dinh hwéng da lwa chon

Mo dun 1: Dinh hwdng Céng nghé sinh hoc Mbi trivong

46 Ky thuat sinh hoc x ly chat thai :
47 Bdce to hoc méi trrong |
48 Vi sinh vat Il - méi truong [
49 Quan ly méi tredng !
50 TN Ky thuat sinh hoc x( ly chat thai

Mo dun 2: Dinh

hwéng Cong nghé sinh hoc Thwe phdm

51 Ky thuat Iéen men

52 Ky thuat phan tich phan t& trong CNTP
53 Vi sinh vét Il - thwec pham

54 Enzyme trong CNTP

55 Thi nghiém ky thuat I&én men

M6 dun 3: Dinh

hwong Cong nghé sinh hoc céng nghiép

56 Ky thuat Ién men

57 Ky thuat thu héi hoan thién san pham
58 Visinh vat li - cong nghiép

59 Céng nghé enzyme




60 BF4708 Thi nghiém ky thuat 1én men 2(0-0-4-4)
M6 dun 4: Binh hueng Ky thudt sinh hoc phan tir va &
bao
61 | BF4713 | Céng nghé t& bao dong var 3(2-2-0-6)
62 | BF4714 Ky thuat phan tich va chan doan phan to 2(2-0-1-4)
63 | BF4715 | K thuat nudi cay vi rat 2(2-0-0-4)
64 | BF4716 | Cong ngh& DNA tai t& hop 2(2-0-0-4) IJ
65 | BF4717 | TN Ky thuat DNA tai t hop 2(0-0-4-3) I
Ty chon khac | |
66 Ky thuat thu nhan Hop chat cé hoat tinh 2(2-1-0-4) ] !
BF4718 | sinh hoc tr thuc vat ' . '\{
67 T[\J thu nhan cac hoat chat sinh hoc tu thyc 2(0-0-4-4) ‘
BF4719 | vat ] |
68 | BF4721 f Thuc pham bién ddi gen 2(2-0-0-4) ( ' q
Lsg BF4722 JCéng nghé nudi cay mé té bao thuc vat 2(2-0-0-4) [ J
| 70 | BF4723 | TN 'ky thuat nudi cay t& dong vat 2(0-0-4-3) [ .
| 71 | BFa724 | TN Cong nghé enzyme 2(0-0-4-4) ! q
72 | BF4701 | KV thuat sinh hoc xt Iy chat thai 3(2-2-0-6) |
73 | BF4702 | Ddc 6 hoc méi trrdong 2(2-0-0-4) | J
74 | BF4703 | Visinh vat Il - méi truong 2(2-0-0-4) | J J
75 1 Ev4240 | Quan ly méi treong 2(2-0-0-4) ‘ 5
76 | BF4704 | TN Ky thuat sinh hoc xU Iy chat thai 2(0-0-4-4) | 1‘
77 BF4705 K)7 thuét Ién men 3(2-2-0-6) I
78 | BF4706 Ky thuat phan tich phan t& trong CNTP 2(2-0-0-4)
79 | BF4707 | Visinhvatll - thuc phdm 2(2-0-0-4) |
80 | BF4511 Enzyme trong CNTP 2(2-0-0-4) !
81 | BF4708 | Thi nghiém ky thuat Ién men 2(0-0-4-4)
82 | BF4709 | KV thuat thu hdi san pham 2(2-0-0-4) |
83 | BF4711 | Visinh vat Il - cdng nghiép 2(2-0-0-4) %
84 | BF4712 | Cong nghé enzyme 2(2-0-0-4)
85 BF4713 Céng nghé té bao d{)ng vat i ) 3(2-2-0-6) : |
86 | BF4714 | KV thuat phan tich va chan doan phan to 2(;882; {
87 | BF4715 | KY thuat nudi cay vi rut 2(2_0_0_4) j
88 | gFa71g | CONg nghé DNA tai té’hop 2( :
—— B ho (0-0-4-4)
89 | Br4717 | TN Ky thuat l?NA tai to .,D : 5
Thuc tap ky thuat va Do én~tot rfghlep Clr nhan 0053 2
90 | BF4981 | Thuc tap ky thuat-KTSH 50:0-1212) e
91 | BF4982 | Db an tot nghiép-KTSH ( .
CONG: 1131




