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1) YIN Apolols, “782ts mpnh, Aol Sol oy, sia g, 20164 129
991 (2016)
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3. 220 guoy

3t A AR

Ak F=, oo SET, ok et Ao wol A
Hjj = 1 %E‘r(l%‘ [-3). UN A& 17]7HFAO) 2011 57 9
w29 ntuks A AlA 7955 haol A 191426%H0] AYAHE T
(3 1-2). ofAJo}7} AIAl AulH A 2] 53%(4205tha)o Al A A8

AbEFol oF 80%(2F 83407H)2 AJALS] 1ltuli= ofA|olRtE R

H7HE I QlTk 53] S AlA A 72.5%E AAtstal
UTh T 22 AN Ao R E47 A 4 e

b pgEER ezl AuEde Aol
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E -2 ™ M| 2720F THUHPAR 0 Ak
=
KHE{A =3 Aptf
=7t (1,000ha) (kg/ha) (1,000ton)
M| 7,953 (100) 13,109 | (100) 104,260  (100)
OfA|Of 4,205 | (52.88) 19,755 | (150.7) | 83,075 : (79.68)
e 3,491 | (43.89) | 21,647 | (165.1) | 75568 | (72.48)
QI |A|O} 178 (2.24) 12,356 | (94.0) 2,192 (2.10)
HIE S 149 (1.87) 9,364 (71.4) 1,391 (1.33)
olE 113 (1.42) 9,246 (70.5) 1,047 (1.00)
Zz|ol 104 (1.30) 4,979 (38.0) 516 (0.50)
o= 39 (0.49) 22,774 (173.7) 886 (0.85)
S3t 32 (0.41) 12,550 | (95.7) 439 (0.42)
CHHI= 18 (0.23) 14,151  (107.9) 255 (0.24)
of=zg|7} 3,344 | (42.05) 5,115 (39.0) | 17,104 | (16.41)
EFXfL|Of 699 (8.79) 5112 (39.0) 3,573 (3.43)
L7tCt 531 (6.69) 4,803 (36.6) 2,554 (2.45)
BRHI3 112 (1.40) 7,720 (58.9) 861 (0.83)
o

1) FAO, FAOSTAT, http://faostat.fao.org/(2011)
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AT AT oF 269H(H A AL 024%)£ Harata gl

gt Algko] B2} 1965W Lofl = oF 3009+ AJALSlo] Zuls
o wrds ddsted 24 7E EP@‘EP -2l utetol A]
Ttubs Algko] BEF 1950-1960 W s LA Aju] = o)

7} o] AFH197T)H o] F 4vl7t B8] 7Haskelct. 1980

. 3o F2E3

P B o] % pnh EFE Al o] %A A
wolet. 1940-804 ol AE % ALg AgolUA Tk BE
o] Aareio] AujEglom, 19909y o] SR Aln|7h 55

ezl st 7)Aol ZehE ol ALug Hr] AE
sholth @A) ) mPukE 7k of 308 o] A4bE T gla
o A

2R AL 02 2uET ek 4§ uToHs 2o, 4

S
S}

D) oA B, Tk A BEG R8NP, FENEH pp. 1-327(2006)
2) A, SHME AlgFal aqtul, INFLO, 5(10/11):14-16(2009)
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1) https://cspinet.org/eating-healthy/what-eat/10-best-foods
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(O] 19_.,,§mekst Foods

Gaﬁnhmﬂm
mdhbuhnpb- Kavk, and Ryvita = usually called
WHAT TO EAT unpumd.'l'h'{n crispbreads = are aded with fder
& with carctenoids, and often fat-free. Drizzie with a itSe
mﬂmac-c-mmd honey and sprinkie with Gnnamon %o
vitamin C, potassium, and fiber. Bake  satisfy your sweet footh.
m:mmb - . b
beans. 're rich in
exira moisture and sweetness. n,m mu,,“"’.i e ,'d',.“.mm
and zinc. But garbanzos stand out

Mangoes. About a cup of mango
2—wb|1Mdl¢'y‘nv'hn'mC.
one-third of a day’s vitamin A, a decent

dose of blood-pressure-lowering po-
tassium, and 3 grams of fiber. Bonus:
mango is one of the fruits least likely
o have pesticide residues.
Unsweetened Greek Yogurt. Non-
fat, plain Greek yogurt has a pleas-
ant tartness that's a perfect fol for the
natural sweetness of berries, banan-
a3, or your favorite breakfast cereal.
It's strained, 50 even the fakfree vere
sions are thick and creamy. And the
lost liquid means that the yogurt thal's
left has twice the protein of ordnary
yogurt = about 18 grams in 6 ounces of
plain Greek yogurt.
Broccoli. It has lots of vitamin C,
vitamin K, and folic
acid. Steam it just enough so that
t's stll firm and add a sprinkle of red
= mu“llﬂﬁdlﬂm

WIGSahnon The omega-3 fats

htyﬂch:ﬂnnmyh.b
reduce the risk of heart attacks and
strokes. And wild-Caught salmon has
MMdPCBmM

Nutntlon ACtIOI?m

1220 L Swroet, N.W., Suite 300, Washington, D.C. 20006
infofinurtionacion.com + 202.777-8393

B ]

heavyweight in the nutrient de-
partment. A standard serving (about
2 cups) has one-tird of a day's vita-
mins A and C, a nice shot of potas-
sium, and a healthy dose of
lycopene for only 85 fat-free,

ready to go info the oven, a stir-fry, or
a soup. It's an easy way to get lots of
vitamins A and C and fiber.
10Lulythns.Don'lmhou
on powerhouse greens ke

with a spiash of lemon juice or red
wine vinegar.

for more great advice about what to eat!

33 1-6 CSIP7H S

1071%] ZZAIE
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mabol i HEFYIC, HlEbIE Bk obe} S i H)
b=t o] QhEAlobd S wol 3
NEOR 53] Q7)) WEk) FUSRELL L BT
wste] el BHMLE AANAL AL 2
A AE3} Q17ke] AR PAL] Fasieh. nute] vlehiC &
22 sheetE o 0% Y= BHS 2 S| ek wEIC

L}_— A

~
£ A7 wel 4Ee Yo EL AR b5 AEHAES
=]

oA
ol Wi 0= W3 ek old Ho] Hlste] ATAES
PABHEA S ABA | ol THEo] B AN E LE
A% A7) W BARS Asin oty

npupolis Aol g Fapol hS- ob wn] 2 T ool
UG D ek 53] WS YL o A

1) Kang, L. et al., Metabolic engineering of carotenoids in transgenic sweetpotato,
Breeding Sci, 67:27-34(2017)

2) Conklin, P.L. et al., Environmental stress sensitivity of an ascorbic acid-deficient
Arabidopsis mutant, PNAS, 93:9970-9974(1996)

3) Kwon, S.Y. et al., Enhanced stress-tolerance of transgneic tobacco plants expressing
a human dehydroascorbate reductase gene, J Plant Physiol, 160:347-353(2003)
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. 39 o~ ZE

H3 5 RE(USDA)E 2, Tk, bRk, S5 AR,
AR S oA HEAHEO] GeluAY Btk AAS &
A, e b e A0 tehgthay L)) 17
np7h AlgEo.2 A ZhX ek ofUleh Huket el 4] npo] oofghe:
2 7HF wol AL 4= Sl AEARE B WStk Huk go
A ol o A] 5 AHin)

=
=
H28t3 5 9tk v FFLFANASAIS LY RE DPulE

a This study (Alabama).

) b This study (Maryland).
Sweet potatoc  EEEEEE——— ¢ Based on average U.S. yield per hectare
Sweet potato b
1 cv. “Beauregard”
Sweet potato a | ——
Sugarcanec
Sugarbeet ¢
Potatoc E——
Cornc |
Comb — cv. “Yellow Dent”
Corna IE—
Cassavab | .
Cassavaa | cv. “Soutt) Dadp
0 2000 4000 6000 8000 10000
33 1-7 D|Z0|M THENG EeItE ST HlW

1) Ziska, L.H. et al., An evaluation of cassava, sweetpotato, and field corn as potential
carbohydrate sources for bioethanol production in Alabama and Maryland, Biomass
Bioenerg, 33:1503-1508(2009)
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(

o

(F/9/10a)
391
336
2.44
1.63
1.13
1.01

(%)
100
86
62
42
29
26

¢}
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1,189

821

738

E
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3,190
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CHAPTER

1. 2uis

o

Auf =] 3L Q1= 3LGtuk(Ipomoea batatas L. Lam.)+= o 23}
(Convolvuaceae)©l] £3}= 6HjA|(2n = 6x = 90) ZH=EA] S-A A
oz ujo mstel mufe] o) AolAt AE A1t ol
o] vl$ ZchD WAlSFL Tt A 1 DPuhAES
ke Aol AT 7|E] FEESl oY e

e
BB e Aol o] Eo] #N §%0] 41X e B

ut

AFubE YR FFQ Z7EREIE Aol HA ool Aot
AT 4= gl 712 EEHA (self-incompatibility) 1} 52 =
Tho] ofy el FE1HY] 2ol wEt A e ngEY

(cross-sterility) o] =& E#o] QIt}2

o ofN e

1) Fujise, K., Studies on flowering, seed setting and self- and cross-incompatibility in
the varieties of sweetpotato, Bull Kyushu Agri Exp St, 9:123-246(1964)

2) Shiotani, I. and Kawase, T., Genome structure of the sweetpotato and hexaploids
in Ipomoea trifidaka(HBK), Don, Japan J Breed, 39:57-66(1989)
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3 754

0} $E0lH 71 FR3 29 Fo) shis nyule] S
doltt. Itute] ol o 2= 4uiA| 2l L littoralis@} I tiliacea
7h lem, 11 99 FE52 K 2uliAlofth FulEAIE L trifida
= 20l Aol A 6ulA] KL EA] Sk, Atuket W Vhs5to]
FIFup ££9] Q3% FAXYPe R BEREI Qth) 1ulo]

GAAY] gt @S E 110 E7|5Hch FARLLS M

2 = 3] v 3o
o] £, BHEFIL = X2
=z o

Ay g

D) 593 5, AAAE aot e 93 3Rk A% 9 X%, J Plant Biotechnol,
36:202-206(2009)
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ORE  AHHHS A
0z, 2= |
1. CIP, Lima, Peru 1,160 6,360 7,520
2. INTA, Castelar, Argentina 122 362 484
3. EMBRAPA, Brasilia, Brazil 1,024 1,024
4. INIVIT, Sto. Domingo, Cuba 95 535 630
5. USDA/ARS, Georgia, Unite States 477 755 1,202
e 1,854 = 9,036 10,860
OFA|OF
6. CIP/ESEAP, Bogor, Indonesia 1,366 1,366
7. 1ABIOGRI, Bogor, Indonesia 1,520 1,520
8. Philrootcrops, Leyte, Philippines 801 801
9. IAS, Xuzhou, China 40 1,044 1,084
10. PR Korea 497 497
11. VASI, Hanoi, Vietnam 480 480
12. NPGRL, Los Bafos, Philippines 183 183
13. NIAS, Tsukuba, Japan 1,600 1,600
14. ICAR, Kerala, India 84 3,778 3,862
15. NPRCTC, Benguet, Philippines 180 180
16. MARDI, Selang, Malasia 72 72
17. PHRC, Thailand 236 236
18. CARI, Sri Lanka 131 131
\_ J
D 593 5, 48 2tat s 919 & A9 2 A

36:202-206(2009)

A, J Plant Biotechnol,

45



2147] 7854 270}

E1I-1 0]0A
-
2|2/ X%, 2R S57
PSS MBS T
19. MOKPO, Korea 430 430
29 124 12,318 12,442
of=2|3}, Wap|A|ot
20. FIFAMANOR, Antananarivo, Madagascar 98 98
21. NACRRI, Kampala, Uganda 1,808 1,808
22. CIP/SSA, Kabete, Uganda 141 141
23. INERA, Mulungu, Republic of Congo 120 120
24. KARI, Kumasi, Ghana 167 167
25. Univ. Ibadan, Ibadan, Nigeria 90 90
26. Mpnza Res. St., Zimbawe 258 258
27. ARI, Mzuzu, Malawi 139 139
28. IIAM, Umbeluzi, Mozambique 102 102
29. VOPI, Pretoria, South Africa 444 444
30. ARI, Mazozo, Angola 34 34
31. EARI, Awasa, Ethiopia 319 319
32. KARI, Kakamega, Kenya 120 120
33. HORTI, Tengeru, Tanzania 584 584
34. ISAR, Rubona, Rwanda 159 159
35. INIDA, S.J. Orgaos, Cape Verde 11 11
36. NARI, Kainantu, Papua New Guinea 1,120 1,120
29 0 5714 5714
& 1,948 27,068 | 29,016
(.
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1) Lim, S. et al., Enhanced tolerance of transgenic sweetpotato plants expressing both
superoxide dismutase and ascorbate peroxidase in chloroplasts against methy
Iviologen-mediated oxidative stress, Mol Breeding, 19:227-239(2007)
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Lim et al. (2007)
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Ve AINDPK2 Kim et al. (2009)
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o :
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IbLEA 14 Park et al. (2011)
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BoBADH ) Fan et al. (2012)
dative and cold stresses
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weevil Sefasi et al. (2014)
cry3a
NEYUN Bar Resistance to herbicide Yi et al. (2007)
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- SPCSV,
) ~ Kreuze et al. (2008)
SPFMV i Enhanced tolerance to virus (RNAi:
) ) i Sivparsad and Gubba
SPVG, of virus replicase and coat protein)
(2014)
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- Increased amylose content in
/bSBEI sweetpotato starch (RNA) Shimada et al.(2006)
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/bSRF i - Increased starch contents and : Tanaka et al. (2009)
decreased glucose, fructose
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/bOr ) Kim et al. (2013b)
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1) Lim, S. et al., Enhanced tolerance of transgenic sweetpotato plants expressing both
superoxide dismutase and ascorbate peroxidase in chloroplasts against methy
lviologen-mediated oxidative stress, Mol Breeding, 19:227-239(2007)

2) Kim, Y.H. et al., Expression of Arabidopsis NDPK2 increases antioxidant enzyme
activities and enhanced tolerance to multiple environmental stresses in transgenic
sweetpotato plants, Mol Breeding, 24:233-244(2009)

3) Kim, Y.H. et al., SCOF-1-expressing transgenic sweetpotato plants show enhanced
tolerance to low-temperature stress, Plant Physiol Biochem, 49:1436-1441(2011)
4) Liu, Q., Improvement for agronomically important traits by gene engineering in

sweetpotato, Breeding Sci, 67:15-26(2017)
5) Kim, Y.H. et al., Expression of Arabidopsis NDPK2 increases antioxidant enzyme

activities and enhanced tolerance to multiple environmental stresses in transgenic
sweetpotato plants, Mol Breeding, 24:233-244(2009)
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1) Kang, K. et al. Molecular engineering of carotenoids in transgenic sweetpotato.
Breeding Sci, 67:27-34(2017)

2) Park, S.C. et al., Overexpression of the IbMYBI gene in an orange-fleshed sweetpotato
cultivar produces a dual-pigmented transgenic sweetpotato with improved antioxidant
activity, Physiol Plantarum, 153:525-537(2015a)

3) Park, S.C. et al., Enhanced accumulation of carotenoids in sweetpotato plants
overexpressing IbOr-Ins gene in purple-fleshed sweetpotato cultivar, Plant Physiol
Biochem, 86:82-90(2015b)
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1) Park, S.C. et al., Overexpression of the IbMYBI gene in an orange-fleshed sweet-
potato cultivar produces a dual-pigmented transgenic sweetpotato with improved
antioxidant activity, Physiol Plantarum, 153:525-537(2015a)

2) Park, S.C. et al.,, Enhanced accumulation of carotenoids in sweetpotato plants
overexpressing IbOr-Ins gene in purple-fleshed sweetpotato cultivar, Plant Physiol
Biochem, 86:82-90(2015b)
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1) FAO, How to feed the world in 2050. http://www.fao.org/fileadmin/templates/wsfs/
docs/expert_paper(2009)

2) United Nations, 2015 Revision of United Nations World Populations Prospects,
www.http://esa.un.org/unpd/wpp/publications/files/key findings wpp 2015.pdf(2015)
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pp. 1-133(2016)

114



V. 270te] nj2|

o 228 =71 E=|N g =3
= 7

18

AdAE Hrh anjste] =
Zsto] 257} obd Ao AFe 2Lshe 98t A
= 99| ojoprd #oltt. AL E = o|A] Tt
g 715 skE el AFEAE 7HEe Al
ok AlA A, oA, SEEAE A= A At 2
A4 e Hebe Habe= PLAN B 3.0014 A5-7F g
67HA] A=A EFO AP}/ g gl et gd2AE A
= QA AAEAL QUEkD AR AFEAE AFElA st
71 8l Abrelrl A E e Axd BoF, GEo] W djetolnt

HEEEREER DR FEREERELES -2

[k

=
oft

[~
o 1L

PRSI
(] jus)
)
o2
o ox it N

-+

-

27 FAGE B A2 A o] gage] Wk Ha
SAAA RS FWARI &, FHAAVA/E For BAAE
dA8 ARAE AT AEES 4T 5 Utk ot
Aol IR ol 1S ol g5ty 24 2ol
Ao Hm AZe] QS Fojst AQ 4 eIy V-1)2
olelst TaolA et ARTe|LS ol fate] B 24 B

1) #AE Heke, Plan B 3.0 £HE 7517] 98] BE AR, e, o 58 W,
A = 240(2007)

2) g, AutshEA S 919 AEd A AaH AE4E A, BioSafety, 12(4):4-9
(2011)

115



2147) 354 270}

20503 919 2141 =IO AT AW
+HIO| R 714t 2= 5 447|20] CRLOIC}H!

e e

W HEXI% (AP0 X1
W 3 EEX% oY 2=N%)
N 2N (MINNN S

27 V-1 T B2ARI0) MU ARINS e 2o

e o] A AR A © Auste AR G A
A ®G ofUe} 7|5 SoE 7]ofd & UL Rolt

o

u%l—m
— M
o}‘r o
ol

<
w5
i to

L

Ze) 5 Aol mam ol onjA 2jgo 2 Tgol e +%
2 gejste] WEYL 24T Bast gk 258 o= Ao
of AT FASE AL 5 Utk YEY Aol 1A Hol
PsE WA EAS TS| Huhdh Bl £ o] HE
WAL Dol 2o ARABI B3 ARLE SBRE A
WisHs Alolth mPnhet GEte gAoRE £E 2ol @

o} Aejo] whebi ekt Al g 5 oREAIRS A

116



V. 270te] nj2|

(""'1
&

'Y
h_‘_‘AAA

{ ““-'_‘_Q\‘\ ‘) ? ..

.

S 4= Qle}. Yolrt Zukel Eofe] Z Aebil IRIIA] G844
AE YAshs 48T 2422 ks sUQNEE7=

(agroforestry biotechnology)©] %83t Zo|t}t.h

= FHst S 35 24 2R AGAE dH7)E N 7]1Ee
LA, 7127]4A73], pp. 1-123(2016)

117



o}

r

up-
B3]

°

2147] 3

4

714k o) & 8}

‘11:1«
ol ]
o}.

il

4 glof 2147 22 FARSE 7]y

2%

o

= Q =)
[€) o =
3t 23051508 &

2|
Sl

N~
)

3t

SIAIE Stolst A o,

el

o

1_&0
_!1_
J))

o AlA

2t

o E

]

%
B

oo
™

gl

H & Aojch

5

A7t =4

B

2ol

whebA] wle Al

2 IFurl $23%

ol

e

I3
L=

AR A

g of2] Ao aFutE

e

3 714

o
o

| 45

= =
=0

2o] SHols|glc.

118



V. 270te] nj2|

B V-1 FIXSAE X[9E 5L 2200 EY (29 ton/ha)

-
E3 AZ|f BX|of CxlS DX/
K-2 16.0 163 - -
K-5 26.2 205 - -
K-10 23.1 19.9 - -
K-12 - - 27.8 330
K-13 - - 333 29.7
K-14 - - 339 313
K-20 - - 38.4 355
p-1 17.4 142 - -
p-2 26.7 24.2 - -
1 - - 35.2 197

& - 4~(National Center for Biotechnology)+= 2014d K€ 37t
SAE A 47 o] 1085 AR o A, wrA ]
o
S

Xlﬁ)ow ha@ oF 38E 9] T ubrl AAE| = AL B9la)

rlo

l:_-;_

Ay kgolo| @@ZHHHH%% Soloh 0E o A 4

A0 7|k FRobAol ForolAlobe] Hule A

o AYFAIN &R ALe) ARRAuepr &R

BAstel 7| ASHs A S Bt um A e )
X

AR 4 94 Aolm Te} 7|k 7| S o

e

=2

3t 2

nE

(EUR i
e
o

o
o

fu
i)
it}

e

o
oz



g 5 92 Ao JdEth auks Azt Wel e
(AP, frostfree day)o] 47} Lol of = ol A AfuE 4
glor] 19| A GAST S:3kgo] k. o} AL W

glov] golume] uth7]el /-2 wrvke] LEAbolvt
of wrol T4 Aol Wl M5 o Fste] Foluel S Hehst

1l
=
A~

o}, mobbA RS ] hY

o) =+ 2] 7} A (CSPI, Center for Science in the Public
Interest)~= ILG0}7} SHALSHE R, Alo| G A&
o] ARAFOR HAslGch) weIC, HIEUIES Eatsto
o) Wl RE, Ao ehEAlol S T
of 7% A W o] Foul, ¥ pare] Aloj4
Haloy, i ekoll Rt ofy et Aol AES dedoR
A AIAA WL F49) FolA g SHol Ytk 1P
vhe] GEAIGIE Brlef o] 552 Sl A3l 2 0.
2 o) of, Testel wTekAo] daka

lo
fu
i)
Jo
o
K
%0,

7b ARE AL ey B3 ZES Eds e 9ol He UEF
< HiEste 982 st EdAks YAl E=ol "ot A+tuf

1) CSPI, Sweetpotato nutrition - sweetpotato ranks number one in nutrition. www.
foodreference.com/html/sweet-pot-nutrition.html(2009)

120



V. 270te] nj2|

o) Z ) AQl AEel(sporamin S L AR AR A E
o] Z4914,) AFg} A eH(tongue cancer)d] Oke] S AT} 9]

=% J
o| gl it E3 m_;m} %719} A& FAsHEA LS E 35}

lo
fru
15
filo
_‘
30,
rir
k]
—Ll
T
[
>
N
E
1L
)
mﬁ

l-'LT..
olo
N
~~
g.
)
=
o
oo
o
-
9]
=
U
ot
N
N
it
i

o, Bho] @ 3p3taA] P2

AlA A5 9 AESE glshag) A4S 20124 51.2 BSOJA
20189 77.4BSE W 7.1%=2 AT Aoz AWt k)
AL A ARG o5k} F2 AaFgo ok 9

ok il elEE ARARO) oS o 14008 Eolct.

1) Li, et al. Anticancer effects of sweetpotato protein on human colorectal cancer cells.
World J Gastroenterol, 19:3300-3308(2013)

2) Yao, and Qian, Sporamin induce apoptosis in human tongue carcinoma cells by
down-regulating Akt/GSK-3 signaling. Fund Clin Pharmacol, 25:229-236(2011)

3) BCC Research, Starches/Glucose: Global Markets(Report cod: FOD037B, www.
beeresearch.com)(2013)

121



ke Aot Aok AFET QAW B0k A,
Y 5 RS dRE FF Sol4 SUskn 9lo] n7uk
AFEL OF 50%0]th 20099 HE 14,727, P 494230
FHAN UEigeh WA ok Aol BA gl Amuit
FF4 598 Ao AYHT 9lo] LS AT Be
7} 9tk

FHYA| S AT SR AT A DG A&
3 ARAUOR ol HrSI glom, mPoh AR - G
BRI vrol @8t aA AT S AASHL Glek 1Y
V3). YR AT, FHITATY, YA AT
AL FAATLAE A, FAFE IS &AL} 20

_4 J).ll
__1
)
°
N
o
o
=
B
R
r

s sop ms ﬁxﬂm

ot ARG A58k}

o
2
91_15
rlr
>,
[>
0,
o
-
A
_?L
lﬂ

7N 2 s} 74k vpo] @ 3ot et e
St BRI HAetaAE Mol FAEE AS BEE
sk gk

1) A&, = aqtababg o] dgkat Rk, 2010 FobAlol algtul A A,
pp. 60-72(2010)

122



V. 270te] nj2|

Sweetpotato as most sustainable feedstock toward regional
value chained agrobiorefinery scheme

Localized value added biobased production and material circulation network by PPP

Feed, Fertilizer succinic acid, lactic
‘ acid, itaconic acid

% 5
OO VN W
= o o

Succinicacid  Itaconicad

Business:

- Biomass Processing
- Biomass material

- Primary products

+ Biomaterial

* Fuel

+ Cellulose product

- Secondary products
+ Chemicals

« Resin, Plastics

- By-products

* Feed

« Fertilizer

« Biogas

Herbal

- l Starch

residue

Cellulosic
residue

2" alcohols:
Fatty alcohols

Starch

33 V-3 170F HE2/ Y 7|8 HIO| 8ot HiF
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