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ODbjectives

A Describe the various types of fermentation an
fermented food products.

A Discuss the observational and experimental
data available on intake of fermented foods
and cancer risk.

A

Pickled fish
Pickled vegetables

—ermented milk and flowerednd cheeses




Fermentation Facts

A Fermentation is oldest and still one Gille
most economical methods of producing
and preserving foods acceptable to man.

A Earliest evidence of production of fermented beverag
dates from 8000 years ago in the Caucasus region.

A 5000 years ago, Chinese building Great Wall were
eating fermented mixed vegetables.

A Asian cultures pioneered ways to produce miblt
flavors and textures from vegetable proteins.

A Much of economically developing world depends on
various fermented foods as staples of their diets.



Why ferment?

A Preserve foods between time of harvest and
consumption

A Render foods resistant to microbial spoilage and
development of food toxins

A Make foods less likely to transfer pathogenic
microorganisms

A Enrich diet through development of diverse flavors,
aromas, and textures in food substrates

A Enrich biologically with protein, essential amino acids,
essential fatty acids, and vitamins

A Reduce antinutrient content

A Decrease cooking time and fuel requirement
Steinkraus, KH (ed), Handbook of Indigenous Fermented Foods, 1983.



Types of Fermentation

Alcoholic(Saccharomyceés
A Glucose: ,,0, HHOQH + 2 Cp

Acetic acidAcetobactey
A Ethanol: GH.OH + Oy /,GOOH + }D

Lactic AcidLeuconostod_actobacillus, Streptococqus

A Glucose: §,,0,™ H ,CHOHCOOH
A Lactose: CH,,O,,+ HBh b JCHOHCOOH

Heterolactic
A Glucose:GH,,O;h /;GHOHCOOH +H;OH + C©

Alkaline (Bacillussubtilig L
ALINPUSAYa [Ib LISLWUARSa b |l




What fermented foods do we eat?
legumes grains vegetables fruit milk fish meat

a— = Western Europe &
North America - ﬁ RUSSia
Sauerkraut S g Sauerkraut
-4 Relishes el Sourdough breads
- Sourdough breads L 4 f Salami
Cultured milk (} Cultured milk " »
Mikyuk (Alaska) =~
\ W _’;‘ J Japan, Korea,
Central &South Africa & Mid-East 'J China
America Grain gruels o= { e
Curdito Injera (Ethopia) 22 sl -
Chocolate Kumis VETRE S0 SElInE
o Kefir (Indonesia) Fish
.,ﬁ{r ( , |q|i (India) Fish sauces
_pd ;» ' Fish sauces 4 ™%
¢

Steinkraus, KH (ed), Handbook of Indigenous Fermented Foods, 1983.



Pickling (fermenting in water with or without salt

A Preserving, soaking or storing in vinegar or brine.

A Salt added to:

A Promote degradation of proteins
A Retard the growth of undesirable, putrefactive microorganism
A Allow desirableNaCltolerant (halotolerany, fermentative
species such as lactic acid bacteria to grow
A Fermentation products generated:
A May cause adverse effects:

A May offer health benefits: b
-- anti-microbials viable bacteria in nopasturlzecbroducts

KImC/hI




Salted Fish Intake and Nasopharyngeal Cancer
DoseResponse Analysis in CaS®ntrol Studies

Study

MASDD577 (Shanghai China, Yuan, 2000)
MASD1056 (Singapore, Lee, 1994)
MASD1141 (Guangzhou China, Zheng, 1994)

MNAS01248 (Thailand, Sriamporn, 1992)

NASD1608 (Hong Kong, Yu, 1986)
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A High rates in Hong

Kong, Singapore,
southern China.

A Hypothesized

Interaction with
EBV infection.

A Association

appears stronger
for early life
exposure to salted
fish (0-3y)

AICR/WCRF: http://dietandcancerreport.org



Helicobactermylori Infection and Cancer
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A Causal factor in gastric
adenocarcinoma.

A Chronic colonization
causes Inflammation and
ulceration.

A Only a fraction of
colonized individuals
develop gastric cancer.

A Highsalt diets may
facilitate infection and
Increase virulence.

Beevers et al, J Hypertens, 22:1475, 2004
Gancz et al, J Bacteriol, 190:4100-5, 2008



Pickled Food and Gastric Cancer:
Review of English and Chinese Literature

Cancer cases

(exposed/

No. Study Exposure nonexposed) RR (95% CI)
Case—control studies :
1 Acheson, 1964 (Oth) Pic. food ~ 69/31 ——— | 0.70 (0.49-1.01) e
2 Crane, 1970 (Kor) Pic. veg. 161/9 —T 1.06 (0.58-1.93) = =
3 Haenszel, 1972 (Oth) Pic.veg. 49171 —_—— 1.09 (0.61-1.95)
4 Haenszel, 1976 (Jap) Pic.veg.  NR/NR e 1.30 (0.83-2.04) -
5  Kono, 1988 (Jap) Pic.veg. 178100 —_— 1.02 (0.73-1.44) ]
6  You, 1988 (Chi} Pic. veg 536/30 —t— 1.10 (0.70-1.80)
7 Kato, 1990 (Jap) Pic. veg NR/NR —— 1.23 (1.04-1.46) - -
8  Lee, HH, 1990 (Oth) Pic.veg.  200/211 — ! 0.84 (0.63-1.11) I C e O O S e ate n al
9 Hoshiyama, 1992 (Jap)#A Pic.veg.  NR/NR — 0.85 (0.48-1.50)
10 Ji, 1992 (Chi)# Pic. food ~ 1089/108 — 1.52 (1.24-1.86)
11 Lee JK, 1995 (Kor) Pic.veg.  186/27 L ———— 3.38(220-4.99) Ve . .
12 Shi, 1997 (Chi) Pic. veg 63/47 T—— 1.60 (0.95-268)
13 Watabe, 1998 (Jap}# Pic.veg.  NRINR —l— 1.10 (0.78-155) eta an a S I S O Stu I eS O
14 Ye, 1998 (Chij Pic.veg. 115157 —— 1.41 (1.09-1.83)
15  Chen, JS, 1999 (Chij# Pic.veg.  42/58 —_—— 1.38 (1.07-1.81)
16 Wang, 1999 (Chi Pic.veg.  NR/NR | ——a——> 334(198-564) . .
17 Huang, 2000 (Jap#A Pic.veg.  NR/NR —— 1.15 (0.82-1.61) .
18 Cui, 2001 (Chij# Pic.food  NR/NR e 1.86 (0.54-2.19) I C e O O S an r I S
19 Takezaki, 2001 (Chi)A Pic. veg NRINR —_— 1.66 (1.13-2.45) p .
20 Zheng, 2001 (Chi) Pic. food  NR/NR | ———&——> 3.19 (1.68-6.06)
21 Chen, JS, 2002 (Chij# Pic.food ~ 274/36 —— 1.36 (0.91-2.02)
22 Hamada, 2002 (Oth) Pic.veg.  56/40 —_— L 1.12 (0.72-1.74)
23 Kim, 2002 (Kor) Pic.veg.  NR/NR -+ 1.12 (0.73-1.74) C aS e - C O n ro
24 Sriampom, 2002 (Oth) Pic.veg.  57/49 —_—— 2,00 (1.20-3.10)
25  Takezaki, 2002 (Chij#A Pic. veg 63/38 ————  253(152-421)
26  Bao, 2003 (ChiA Pic. food  NR/NR — 1.33 (1.13-1.56) .
27 Cai, 2003 (Chi)A Pic.veg. 251130 — 1.35 (1.05-1.73)
28  Chen, K, 2003 (Chi} Pic.food  NR/NR | ——— 2,63 (1.74-3.98)
29 Fei, 2003 (Chi) Pic. food  NR/NR I —_— 2,97 (2.24-3.93)
30 Ito, LS, 2003 (Jap)A Pic. veg 2347782 - | 1.10 (0.84-1.27)
31 Lee, SA, 2003 (KorjA Pic. veg 5019 —— 1.90 (1.30-2.80)
32 Li, YM, 2003 (Chij# Pic.veg.  NR/NR L 3 202(146-548)
33 Zhou, JN, 2003 (Chij¥ Pic.veg.  81/83 —t— 1.96 (1.28-2.99) R E L I
34 Zhou, XJ, 2003 (Chi) Pic. food  NR/NR —{—0— 2.04 (1.02-4.08)
35 Li,L, 2004 (Chij# Pic.veg.  NR/NR | —® 472(246-574)
36 Lissowska, 2004 (Oth)#A Pic.veg.  NR/NR —_—— 1.14 (0.89-1.47)
37 Machida-Montani, 2004 (Jap) Pic. veg 70/52 —— | 0.60 (0.36-0.99) .
38 Li, H, 2005 (Chi) Pic.veg.  7/95 — 1 | 0.28 (0.08-102) Ve ra
39 Nan, 2005 (Kor) Pic.veg.  255/166 —— 1.57 (1.22-2.01) .
40 Strumylaite, 2006 (Oth) Pic. veg 5447214 — 0.85 (0.71-1.27)
41 Xiao, 2007 (Chi) Pic. food ~ 48/49 —_—— 1.96 (1.08-3.56) Ve .
42 Xu, MG, 2008 (Chij# Pic.veg.  144/58 D e c— 2,00 (1.15-3.49) — O
43 Chi, Y, 2009 (Chip# Pic. food  NR/NR —e— 1.67 (1.01-2.74) — 0 I
44 Li, L, 2009 (Chi) Pic. food NR/NR —— 1.96 (1.28-3.02) L] . .
45 Shen, X, 2009 (Chi)A Pic.food  NR/NR —— 1.46 (1.17-1.82)
46 Sumathi, B, 2009 (Oth) Pic. food ~ 56/33 T 1.80 (1.20-3.90)
47 Tang, 2009 (Chi)# Pic.veg.  42/58 T 2,58 (1.40-4.75) .
48 Zhang, YW, 2009 (Kor) Pic.veg.  365/106 | —— 327(244 437) aS e - C O n ro
49 Lazarevic, K, 2010 (Oth)a Pic. veg NRINR —_—— 2.02 (1.21-3.00) .
50  Zhao, DL, 2011 (Chij#A Pic. food  NR/NR 3.29 (164-6.59) .
Subtotal ‘ 1.56 (1.39-1.75) O T

h —
' AOR =1.56 (95% CI 1.391 1.75
51 Nomura, 1990 (Oth}# Pic. food ~ 96/54 —— 1.07 (0.80-1.43)
52 Inoue, 1996 (Jap) Pic.veg.  56/5 D — 2.37 (147-3.84)
53 Xu, ZY, 1996 (Chij# Pic. veg 227/66 | —— 250 (1.80-3.50)
54  Botterweck, 1998 (Oth A Pic.veg.  NR/NR _ 1.04 (0.54-2.00) -
55 Galanis, 1998 (Oth# Pic.veg.  79/29 + 1.19 (0.84-1.68) .
56 Ngoan, 2002 (Jap#A Pic. food 4715 + 1.40 (0.82-2.40)
57 Khan, 2004 (JapJA Pic. food  NR/NR € - 0.90 (0.30-3.10) Ve
58  Tsugane, 2004 (Jap#A Pic. veg NR/NR T 1.24 (0.98-157) — O .
59 Tokui, 2005 (Jap)# Pic. food 701770 +— 1.14 (0.87-1.35) A R — 1 5 /0 I 1 1 I 1 5
60  Tran, 2005 (Chij# Pic. veg. NR/NR — 1.05 (0.88-1.26) n n [
Subtotal <> 1.32 (1.10-159)

|
Overall ? 1.52 (1.37-1.68)
NOTF Wainhte are frnm randam afferte analucic '

Ren et al, Cancer Epi Biomarkers Prev, 21:905, 2012



Fresh and Pickled Vegetable Consumptior
and Gastric Cancer in Japan and Korea

AHigh H pylori

Fresh vegetables seroprevalence in

OR =0.62, 95% Cl = 0.46i 0.85 | Japan and Korea
(~60%)

AMeta analysis of

. .
studies of vegetables
and GC risk:
A-- 8 fresh
Pickled vegetables A-- 14 pickled

OR =1.28, 95% CIl = 1.061 1.53

Kim et al, Cancer Sci, 101:508, 2010



