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HER

EAST, BEENA THEREESW BN SRFIFSEIA
S, M, ENFRXIEARE, RREEXTATET SRS
g, TR T EXNEHIVEN, RANEATARF ESKHR, A
ERAIATASEZR. BRIE—X, RERTHIHBEZREE TEC
S Y EREUE, B ERECXTISHEEAISIIm,

B19ZEZIPREHARK, H—EHEN "o "BRESR" HY
OIS, IR EFRZ AARSRRIR, SHIUXAERRT, Rk
BFGEECH—ESMoBEA TR, BeFifESIAFEHEE, &8
TISE CRINFEIIARN. BHRRI—RXE, XX TH—NERK
BH. —BRELFREEA, BAKRRHMI AR EMMEL. X2IE
FAMAN, TEHEER— T AIREAIRTIE,

CEFEC: XERHSE R, BEKEXMESET T AR EREHT
Zl, A=A 7RSS RroiA, WKETiE. RaiREyTix (EMDR,
STAETINZERBFAIRERN, HEBEXREH) M
(CST), =izRIR, HAIRIAEMENIFREERFNER. X
#, BEFERENE, BMSGtAER, MEBEERR
. "BAEXREAR, BE, 8E%K, BeIdE. " BFERT
SHickLZEBECRIIIR, RTRSHIC.

FARF—FHEEREIDH. ZfF, XMRIENEEEER
APRAKBE—R, BXFEIVNY, FETRSZSDE, HERER
SATAEXMERE, URERESETgEFEX. B, AZHH
(REBFTTINMIR, BEEFHERISESE, AL IRXFREEHER
ErsER—RY.

2018548, FMFHMBRLR, UKL NAREBRRYEERT
wOirit, BT, FRIMEEISMEN—MBEA. BNRERITE
2, FEISAVNNIREFNXE T, BMERFIEHEHE N e R, Bl
ENESAL G

TN U= LERKRE, FEREBM "H&" A=K
NET, RARNEBHI Y. HEEKNF, TEXFEECHF.
BAERERE, BERENANEBCK 7t4, BAMIEBCH
taxXain, HERE—H, FoRERBREEF, EAFHECEKNA
fifiJRIRE, KERRNEIR, BEETBCREHSMEN, 305
BIIZHYEHERE S I X T &ESH R ANEEMREIEE: 180 mg/dL (W
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BA T —LE, ANEEHIRRRERISS R ABER,
BR, BEXMOERBIARAMIYFEL X R HSSEEERX
EHRRNEEINER, BHEk, X—XEBENNEaESEES, (KRAY
AEfERE, KNTHEEREBEHNE, PR E R X+
BEZRIAERE. B, XHIREERARE.
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—RRENZBECHEEFLN. DA ABEZREE, SigAll
AT, BRASIUAZEMS-RIREBRIBEE MK FRERINE. Riaft
AEAE, MEEFESE., IE, BHERAE—TENERRT: it
FREREERER, WED b =5NMES.

S ETEERITEN T Fef IR0, FESMIFEMS TR, X
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RizBXUENEBRERZSDIEK], HNSREILLIZZH)
B, IZRKUEMSILRNNTEREELE—FR2 ERT, 1ZhE
IMEARNA AR, ERANEEISEREESITE TX—~,

ERREENER

"BHEOBS—RE-BRIEEREECHAEINAR. " XEEER
ERI24ZRI7TINEREEAI REFRFR LR, BERSXNIINRXEAAS
Z, YPROEES, REABENWGE—E. 5EF—X, it
RPBCANIZZETE, RAFBREEBKCEY).

HUUTF IR EHRR ELEFMICIE T e EEEEN T E A
HBFR, BE, MERERERZIEME, BEEMANZERNE
WERR{DAEARHIN, RAEESHY, RESENEEREET
MAIRE S, BN EZ HIMDERFIERRIER. 25 TRIE—



INEBAYSEIE, FAIAFE, WRIZTEBSHEERIEEHINNER
fﬁaﬁ%ﬁﬁiﬁ%ﬁéﬁx’ﬁﬁa’\m, STE/IREVEHEEHRLUASMHA
B4k,

EANBEtIFEERREKIE, BRNEEREEESERERBLR
Rimr——ErAEE 1 BERRE., 1 BREEREE D WESENEENS
R, RERSE, HUESEEEN, S89EMACEEH A
f8. FrA, JMEEERENRE, MEFESKNBEZRESM. X
%}"éﬂzﬁéﬁm&ﬁﬁai@m%@ﬁéﬂfféﬁrﬁzgﬁ, EESERBHNSER
—iEXF,

152888, EMEN1EBRBEEREETNE—KXK, ERIPL
EEMER T —R2EANE (REEXHE) (FA8RE, XisSit
AN EEY RSB IR D RIENMAIREEE., ENRFES EF B iE B AT
EEP NEZRENERZH, N EREXFES IENEEREIE

PR "BEEHELZRKCEY), HESEHETITRS
=, ([FRIRZBEY s IENEaREENS, (REETFTTNRDERH
%, " WFIEERFEEERR, XITERRER, BRERIERT
282, (RUAARRBITEZE T Rk—/ )\ AEG{RAIMEKYE,
HEERaITE, EeHIWTANEBENSE, 2R, FiE. =
&1, FTEIXLERATRL 7 EF R, RENIEEFRENSEN TS
B RBEEE RREAZESENNER. 26k, wmZzHE
B18ERFRHERARESRE, SREANMEKFEES LEFAEI300
mg/dL, ZAETEZEI70 mg/dL, EES EFHI250 mg/dL, BX
TBEFEI70 mg/dL, BEE, EA—NERERFERE, BRsEE
PEIE(E7E100 ~ 180 mg/dL (BEZT—EHEHBZE) . BMEW
Y, RERREITHS.

BRIV ENEE, W XERERERTEREEALE, &
L MEKE RSN R, tEettwiEEAREE. WREAZAR
F, ReEERERIEER. Bk, tEFRE KB RrEI T,

WERR, —PRIENEEEIRE (SREREEBEELELL) ms
S| ENEFAEBRKNER., WEARR, SaREEERSH TLE
EHINESEE., BB CBATREHE, —SBLiEER.

EFFHR{FIENE 1 BERm B E 1S EREN, IR
HhAIMEIR., —L1 BUERE R E IS R L]0 AR 4 T i
i, SESIRIEEZHKS., EAAIEEREEENEEREIEE



tB&EIA180 mg/dL, tbanF, XitihREI=iR., WERALIIIERE
FRI%m B &R M EE/KFERIZI2ETESO ~ 100 mg/dL, XN ALk
wBOIRBIAIM T, RABINIENAZEELR SHMERZE
iR, WERIIFGBEEDNSMEN. hix: "BIERAZSERMEEES
M#Y, BRERFEIEEE, RETERECHNES, LEAE
REBM, " WAL, NTREENEREMERLETFE, &
BT, WwERFaILANE CEENRT. BRI+ AT .,

WO ELELEAGTINT T — 1N EBMANEETL . JREHTRS
B IRAEMEUEENAYE, EXTREARNZRISRNESE
HBEEIEFEEERN, XEERRATSHIBRAER.

3k, E—EWSHNSIMIRESBEIZIRKACEY), TEHRRE.
EEENGEET, tHMNE—EEHEILE ClREEENMERLZT
Fia: wEREENETIIFEAE (WEEEHAEZIKIZ) HMM=XE.
HHRMNB(CY. 3, BEEHNEEREESEERE300
mg/dL, TIE, WHMERZEAREERIEFE,

BERBIUE, FENBEBLREZINT, BEEZEEMAIBA
B2 7. AAEAMIZRERK, FrLZIbFimIEEHT, mA
RN A EEEMERE.

BERFSTHA? A SizimKEEY "SR - &
ERNINR)LVIRRE, IZHEREZAILI—NEIEE, TIZSEBIZIH
O, SitMEREEFRRE (WE3-86F1E3-87) .
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2EESHAERETIRBUNREDRIT4, L, REITEAIKE
AR ENREERESIN, BEHNITLUSSEL. BKRS8EEN
FEHIS FISRIRR R —RERh. ERRMAERE—EIZ, FlITLUE
ZiFRIEC,

BXRE—LHMMEY—iEls, JLAGMEMEEYR, EEE
T X P RZWBRBEIKERNENE: BRE, BR 2R
3. SBERINANE. BRNERENE—RIERIMERS, R
Iz /SR MAEZE i (WE3-88ME3-89) .
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HERKREEBPRANTERELEE, BMELRYE "FLHMK"
E WA ETIRIMAENTT. RENE, RARAEHEFET=HE

RIBHIEE, (RECBBEIE. BN, RENETFAZRZIHE, 0E
REDIZILA.

SIFERSMUKERTLIGER, RFEFERRIIKR, AmKE
METHEERIEERSIRERSAVKR, FLISEXEKRIEER
JEtHRKIZ, BENREN) "FLIMK" . 151 EERRVMAERRLZ,
teizAFaERrIEY R (WE3-92F1E3-93) .
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Q1 FREELERY "FLIMK" 182

HAJEIRIA, WMREBYETEN (WHEK. BENEAFE
F)  BAXERMXEAINESAHEm. FLE, BIIRIFLX
BLA—RR, BAXERYIFENEEND . SANEEER
BEELSHH "28Y" HARKERIR, EHEREFE—E



PHEEEHKT . MRFEEESEnTENEE, PAMBILRE
?W$%%%E@,WW¥E@ﬁ%ﬁ§ﬂE@(QE%HEﬁ#
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RIDBIRENE, FEIZAKE, FERIERKEREFERNK, Tl
RIFII—EIRHERSE, WiEw,. Br. BE, Raln—LgeEix
R, WECEFOR, ASEEEREES—REEA. T, (RIZAY
BOKUEMIERZB/ERERY, #H, EERER, SHEMEKT.
A, RMEMEMEREARER. BlIItbORERF—LE, FXA
K (HEBARANENEE) EERDEER, BEREMNEMLE
RPN SERSAENEHR,
I5icfE: AEBRNERARRRKBEE, SSFTIaERESED
R FREBLI—FEEINBA. WizRREREGR, BN LIS
AEERTAUE,
MRRIEAZEMREAERRY, NEE. TK. ZEZEH. &
AFIE. B, K. EAEITEKRMEG. B, BRE £AH.
MEHT. RHT. B=EhuEhs. KEREEEMMEEHE, 55
544, Bipf (2) BERRERRER, WRX. FHR. =
K. =il 0BS. Y0, XBE. &K FHERID. B, BRSFE,
BT AK, REK5RIMERZRNSE/N, BE, E/9kEK
NEZERDRiEt, ERSSERSHATREEERHI (WE3-
94FIE3-95) . RRFLA, IZRIRRIEHMER, RIFEEESF%E. BEh. &
HE—Ek.
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Q2 FRIiZRIEFRASAL?

BEEn S (BERBEARZD, AECKREWEY) ~E, 8—
L RRRASLEL S — LRI B AT,

SFRIBSROLAUERIASERER (CRE Y. M, BRMFANENFH) B
AEFRERER CRE/KERMER, MFHR. BRREMEHR) 7
EEND. SR, SRFEREMIERRSESIH, BABIIASE
ZRERAN. BAEMERRSESATHE, WHEHEMSHRE,
AEERITEERNN. XOWEF—MRIFIDE: BMERRESES
RIBERRTE R IR N EH EESAYHAE.

AFRIBSIL A TANERRIE, BFOIEE, ERAIBAMRIE
AptEIN, FHERSERNGSIERREERML. BlIISAMEMREnE
B RIVEER AEER T, FETNASH, EAKH, AR, KR
. HENERmANRED, BT =) LA FHE I AT,

SIXETSEEM, HSEFZ~ERER, B, NRE
REFHINSERER, SaFREEERNHIFSTESMAIEIDE, i)
YA REINEER, (RelLAE—IRR P II—7REE 2R
i, BEAECERMHEBEERNEANE L.

&Ko, EEARANESARRLN KIE" XREYF: S8



5%HI% IR ERID E LU (RIS ER D B B BN TS IR AR TR, (B
ZABTN "EFEANEEK EAIEEREEE" . )

Q3 WMATESR BRI 4E?

FrEEEadsE, BRERE. BlIREEEmESYRIFRY
e, MEERLRINAHESH, MRERFRHMNAR.

Q4 WA+ FEBR?

EARTFEFETRENMNRRZT, ME. B, &, fHHl&H
MInEs. 22, RESEYERVEESEERR, WERMER, (R
JLAEREBY, BREXND ZPmAXFENEBN. B—RIIE
B BHHEER . (R—ERHREERERIIEHKT.

Q5 HEERB1EERB, MiZEAM?

MRFBBI BEIX BRI ERAEIRRIMAERZE TS, BBAIS
FARNEEDE., MRRRBRREMAFEERANE, S
BREAENAEREENSE, ILRRTEERE.

Q6 HEBB28MEREB, MiZEAM?

MRIRERBRS K BNERAaE [EEIRRZAY, BAEN
TIXRFZAI, BARMPNEEDE, WRGEES, RS AREBILEE
A IR BURERRR, TS IEREL At XAIR R EBFNF D Fid it JAYER
=, a0, S7TFRSHL, EIREJN136 kgBtFHiaf=hl MAERL:, b
AR AR — B AMAO AR S R IR IX PR ey 2R IRV, 25 7T EHK
K S EFRIRNE, UIRSBECHNEEENEE, ERZETIRER
e, FTRIFET 23 kg (MEX—E#FAEEN) K&, FE,
tEIHbATCIKFEMO%IERN T 5.5%, HEXRFKLD TRAE.
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2021).

4 Processed foods and sugar are inherently bad: Lustig,
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no. 1 (2019): 46-52.
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Benjamin Bikman, Why We Get Sick: The Hidden Epidemic at
the Root of Most Chronic Disease and How to Fight It (New
York: BenBella, 2020).

7 Too much fructose increases the likelihood of: Lustig,
Metabolical.
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type 2 diabetes: Michael Multhaup et al., The Science Behind
23andMe’ s Type 2 Diabe-tes Report, 2019, accessed August
30, 2021, https://permalinks.23andme.com/pdf/23 19-
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of glucose dysregulation,” PLoS Biology 16, no. 7 (2018):
e2005143, https://pubmed.ncbi.nlm.nih.gov/30040822/.
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1 Only 12 percent of Americans are metabolically
healthy: Joana Araujo et al., “Prevalence of Optimal
Metabolic Health in American Adults: National Health and
Nutrition Examination Survey 2009-2016," Met-abolic
Syndrome and Related Disorders 17, no. 1 (2019): 46-52,
https:// pubmed.ncbi.nlm.nih.gov/30484738/.
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bifunctional role of starch in carbon allocation,” Journal of
Experimental Botany 68, no. 16 (2017): 4433-53,
https://pubmed.ncbi.nim.nih.gov/28981786/.
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“Sweetness relative to sucrose(table),” in The World of
Chemistry: Essentials, 4th ed. (Pacific Grove, CA: Thomson
Brooks/Cole, 2007), 359.
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1 Every second, your body burns: The body uses 200



grams of glucose daily. Glucose has a molar mass of 180
g/mole. Per day, the body there-fore uses 0.1111 mole of
glucose. One mole has 6.02214076x1023 molecules in it. So
the body uses 6.6912675e+23 molecules of glucose per day.
A day has 86,400 seconds in it: 7.7445226e+18 molecules
per second. Jeremy M. Berg, Biochemistry, 5th ed. (New
York: W. H. Freeman, 2002), Section 30.2.

2 If each glucose molecule were a grain of sand: About 5
sextillion (5 x 10" 21 grains of sand on earth). Jason
Marshall, How Many Grains of Sand Are on Earth’ s
Beaches? Quick and Dirty Tips, 2016, accessed August 30,
2021,
https://www.quickanddirtytips.com/education/math/how-
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3 Using the same enzyme that plants use: Liangliang Ju
et al., “"New insights into the origin and evolution of a-
amylase genes in green plants,” Scientific Reports 9, no. 1
(2019): 1-12, https://pubmed.ncbi.nlm.nih.gov/30894656/.

4 Fructose is a little more complicated: Cholsoon Jang et
al., “"The small intestine converts dietary fructose into
glucose and organic acids,” Cell Metabolism 27, no. 2
(2018): 351-61,
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6032988/#SD

51n 1969, a cohort of scientists wrote a: IUPAC, Comm,
and IUPAC-IUB Comm, “Tentative rules for carbohydrate
nomenclature. Part 1, 1969, Biochemistry 10, no. 21 (1971):
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https://pubs.acs.org/doi/abs/10.1021/bi00797a028.
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accessed August 30, 2021, https://www.live
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(Princeton, NJ: Princeton University Press, 2017).
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1 Fiber-packed seeds: U.S. Department of Agriculture,
“Wheat bran, crude,” FoodData Central, 2019, accessed
August 30, 2019, https://fdc.nal.usda.gov/fdc-
app.html#/food-details/169722/nutrients.

2 Starchy bread: U.S. Department of Agriculture, “Bread,
white, commercially prepared,” FoodData Central, 2019,
accessed August 30, 2019, https://fdc.nal.usda.gov/fdc-
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et al.,, “The brain on drugs: from reward to addiction,” Cell
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