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Abstract

Preparation and evaluation of diabetic whole nutritional

formula food

This study was supported by the science and Technology development program
project "Development and Industrialization of special medical Food for Diabetic
Population" of Science and Technology Department of Jilin Province.

The increasing prevalence of diabetes is a public health problem which has
attracted wide attention. If patients can get proper dietary intervention, symptoms can
be improved and complications can be delayed or prevented. At present, the
development of diabetic whole nutrition formula food is in its infancy, and there is no
product registered. With the aging of Chinese population and the adjustment of birth
policy, research and development of targeted and scientific whole nutrition formula
products for diabetes patients is required by the market, which has both theoretical
and practical application value.

Early in diabetes, eating slow-release carbohydrates, good protein and fat can
help to reduce weight and stabilize the condition; When the blood sugar is at a high
level or complications, the energy supply ratio of carbohydrate can be reduced and the
energy supply ratio of fat can be increased to control the blood sugar index. In this
study, two total nutritional formulations for diabetes were specifically designed,
namely, the general prescription powder suitable for the early stage of the disease and
the micro-ketogenic formula powder suitable for the late stage. The main research
contents and results are as follows:

(1) Referring to relevant standards and research progress at home and abroad,
this study carried out adjustment of energy supply ratio of the formula, optimization
of animal and plant protein ratio, allocation of carbohydrates and fats, strengthening
of trace elements such as minerals and vitamins through energy calculation and amino
acid score modeling, and finally determined the composition of the formula. The
EAARR score of protein in the formula was increased by 10.93% compared with
whey protein and 5.37% compared with soy protein isolate. SRCAA score increased
by 6.84% compared with whey protein and 12.37% compared with soy protein isolate.

(2) In this study, the process of the two full-nutrient formulae was optimized,
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and the mixing order was determined according to the pile density and additive
amount of the measured raw materials. In the preparation of the common formulae,
the adding order in the mixing process was as follows: trace elements, whey protein,
inulin, oligosaccharide, high amylose corn starch, soy protein isolate, fat powder,
tapioca dextrin. In the microketogenic formula, the feeding sequence in the mixing
process during preparation is as follows: trace elements, whey protein, inulin,
oligosaccharide, high amylose corn starch, soy protein isolate, tapioca dextrin, fat
powder.

(3) The physical and chemical indexes of the product were determined and
analyzed. In the determination process, two commercially available nutritive
formulations were selected as the control. The indexes included particle size, particle
size, moisture content, osmotic pressure, oil embedding, powder fluidity and product
impact. The passing rate of the two nutritive formulations is greater than 95% in the
50 target screening size. The surface area weighted average particle size and volume
weighted average particle size were both between the two control samples. General fit
formula particle size is less than the micro ketogenic formula; After the screening of
raw materials or the product grinding treatment, the particle size of emulsion was
significantly improved. The moisture content of the general adaptation formula was
3.36%, and that of the microketogenic formula was 3.58%, both of which met the
relevant standards. The osmotic pressure of the common formula was 372 mOsm <kg™!,
and that of the microketogenic formula was 401 mOsm * kg, both of which were
within the reasonable range. The surface oil content of fat powder was 0.88%. The
total oil content is 41.71% and the embedding rate is 97.89%. The fluidity of the
powder of the product is good, and the test results of the Angle of rerest and the
degree of compression are consistent. The fluidity index from best to worst is
successively: the formula of micro-keto, the control sample 1, the general prescription,
the control sample 2. The sensory evaluation results showed that the optimal impact

temperature of the two formulations was 40 °C . The solubility was measured at
40 °C, and the solubility of the common formula was 86.42%. The solubility of the

microketogenic formula was 87.9%.
(4) In this study, the stability of two full-nutrient formulations was studied, and
the influencing factors were tested under high temperature and high humidity

conditions to evaluate the changes in color, peroxide value, solubility, total number of
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colonies and hygroscopic weight gain of the formulations under different conditions.
The L* values of the two formulations decreased significantly under the condition of
high temperature, while the a* values and b* values increased significantly. The high
humidity test had no significant effect on the chromaticity of the two formulations.
The peroxide values of the two formulations showed significant differences in high
temperature test and high humidity test, and the range of change in high temperature
test was more obvious. The high temperature test has a significant effect on the
solubility of the product, while the high humidity test has no significant effect on the
solubility of the two formulations. In the high humidity test, the weight gain of the
two formulations did not exceed 5%. The total number of colonies did not exceed the
limit value under the conditions of high temperature and high humidity.

In this study, the two diabetic total nutritional formulations prepared can meet the
energy needs of patients and provide corresponding nutritional support in different
stages of disease, and their measurement indexes are also in line with relevant
standards, in order to provide reference for the exploration and research and

development of such products.

Keywords:
Formula food for special medical purposes; Diabetes mellitus; Nutrition

intervention; Physical and chemical index; Stability study
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Figure 1.1 IDF projections of diabetes cases aged 20~79 by region
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AP R — R EAR RS JEORE . [ S JEORL AR R e R B IR R SN FE
A P B SR R R A T R SRS SRR AT S B, RIS AR 70 1 S Aok e B 1 R 1 S
FREmck, TG ZERRA TR AT E SR, 2 EIMNE FRRIRINA, K =
DL KEFERRE U RS e S Aok e — 2 BE NIRA . v T~ 5]
FeoE, FUBGHIR, 752l mod sy ) st S A 2 R AE IR & S AL,
FJE I w5 FR 38— 25 Koy 7 SRR, BRAR LR R BORLAR RS, e G iR
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FEANANTEVERURL BOUTRE . H AT, Az Tl A s FY B v s 28 S Lm0 7 kA 22
NORG, IR, e E 8 Jo 52 A B RS U ] DA B AR 2 (07 i i Az, kL
I ORI A RGE , A RN I R SR TR O6T fEIE RS e PR, HEATRERE
ANZRTE, BEnT DASeEEAT VRS, AT UK T2, thnl DICR 8 iR e i KA
ZJRAETC R AL 2 AT RERS o (RN T A EPRE R R RS O RE, — IR RESE
P

124 REEEFREF|RMRERE

R E 4 E FRIC T B i LRI PR A IR T B A PR R SR 4 E RIS
Bty BIREE IR M 13 Rl IEZREOR, RE2E FRECTT & i IF5
A3 WY E TR BRE 2R, FUE IR 387 i A48 FRIC T & dh 2R, MRt
IR TG O AT DAREATIE 2%, [N 75 2R S Im R BOR A S RE, - DLORIES
RUE TR e O T INsRE B, BRI SRR, ORIES S A Rk, JRE XTI
7 it 1 B TR S AR ™12, AU VEMH R RS E 4E FRAC T B A 1 4,
GEiR BB R BEARIESET Wl AOVE T B L R B B, AR RS dh B 7T
AR QT AGEHANT o 8 R EOSIE TE 158 28 B FRP IR L= 22 & BC 5 8 i,
IO 2R 25 (RIS o 265 BRI 5 IRVARAEOMIE T 1 A 06f Jif 88 (100 Ik = 22 g
Jigdt, KM TRV mEA AR SR E TR, RN SRl 1R
BER s 2 QB AF Y S LA S e ST E TR R BUB MRS OMEHE IR R ST 19
PAF L, 5% 1B R BRI 2 S PR 2R G G P AR 4 SR T B KRR AR
KR PRI RFIR 05 738 3R e 7 8 il o R BT EAT T s akER AR AT 2R
2 F 20 R EETIRE PRI 48 JREC T 34T 1 B A & A gL .

13 EBBEREEX

It 2 e A SN R A 2, AT R T3 T R DRV . LB i AN e 15
Feimy “mgfgir” , sEm ) RBR, JEMBEFFPNRyF O REE, AR
il FETRCAE DS e Jo (temes 3t oz, e HE T b TS o R P ] K 7
N, TR R E RE SRR VIR N R S I E IR SR R A S
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MU I 5 J T o RF L B MRS SE DR IRTT - BER ML T RELERF S5 )7 i % &
B BIE A, fE T B 528 IR 98 T N A T DA A%, AT ARG T 9
Bl B e B D AH o B B DR I A B BRI S LR N 12 A B 1K AN i
Jil, RRER R AR TER L, g BRI, R EERNE TE K. HA2
M TIEAAE AR B B, JRIE B B2 7= e A — L85 iR AR AN, AR SR AT 7Tt e
B INERAHEAT « fERFE PR IE R B a8 IRACT H,  H AU — 3R E
48 FRAC TR, TR PRI VoA — P 578 R R B SRR MR, R [E &
WNEB 2 HIRAEIZEEET, AT FURE PRI 427 R L 7 A0 A B 1K) s b i 3

PR ARE TR, B AEARYE R N AN A A2 B BUR BRI B T 2 AR K
228 IR SRR e 5 1), SR, WME PRI I = AU T T B3 v ml BLA X
PRI TR0 B B R AR o 2 A PR IR IBC T A7 i, A 7 B P RF R A
s, EIERAE IR & 2 M 7 REZ IR iR S PR IR,
TURE R ECR, M DL BRSSPI RCR, KA E SRR AN

ASHIF ST A AR A R R AT 5 J R AN TR 7 /5 SR Sl #E AT 1 PR TS
Beih, FEAE FRECT Ry O SEA EaE 2 AR T B B IR BRI SRR Rt
REELH, Dol s (8 TR Ia T IR AL 1T R, R A E FR I TR B 3R A 1
275 XECOT R ARG EEEET TG ARAL, v e R A B SRR A 1 R
W, AT ARG XRR A S PEAT VRIS R R it el AL s is
TR e Bt A5 W P N I8 97 75 5K 5 X E 7 1) A8 SR BRI R BEAT 1 0 A P
s SO R DI 77 e R AR e P, A R AT R AR AE T AT TR
s, NFEZE it T 2%,

1.4 REFEHAAR

(D BB, TERHUE IR T REC 7 (&R b, BEXhE R Al A S A
A S FR TR, STRERAGLRE LT T #isE; @it SRCAA. EAARR Fi&
FRVEAN B2 T S B A A St SR G L A1, 3 AT o A A= A i B i ek Ak &
PRI o AT IC EE s AR R0 1R R 7 SR TSI R T R

(2) PRl o I B L BT T A, R JEUREHE 2 R AR
KA, SHERHATIZR TR .

(3) FRACFRFRRII o 45 £ P45 1) T bR J s 4 8 R0 77 77 i AT B AL e
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PRIVERE VR, TS TR PR AT T ZRE T T ORITRLEE L R

s KR MR SRE. HRE.

MO BN

(4) R VT . R W i 0 I AEIRE 25°C L M8 RHO0% 5% 5k T
CE 10d, BT S d R 10 d B0, RIS ITGEIE . @A, R

WAE . IR SUEYITEbR.
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Figure 1.3 Technology Roadmap
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F2E8 EHIEIT
21 3|8

WaESHERPRIR R+ — I, BERIA AR ICR B AR B IR
FasE k. ANITSCIR TG A s J—J5ii, IRt rR G DL E R e 2.
FE BT R R R 22 IR BT B S R A5 R, X E AT E TR T R
N AR AR BB BB A AR 5 SRR AROR 2 22 8 TR AL IR IR T T o A%
WFFC AR UESE, FERE RIS A 30, 5 H AR S A8 1 Atk _Ein DR A 42 A gl
DS R BB A R, LA I S e JA T RCRE R AR 760, i A BRI 4
K AR A BR KA S 0 ER NS XS Dy BEAR DT, FRIE 7 AT 0T BB PR B 4
FREIT AL, H TS A — AR W HE PRI B AS [F) A0 B Bt AT ML B
THI A E IRACTT B bl o X R EE IR IR R i 5 08 B AR R LR R —
RZEH. B, NSBRmERIAGYT, HEERHHT, K578 7R SRR A 45
BT TV AN R AR i B 10 PR 48 FRIC 5 B dh o2 R RR AR, 2
HIEBE. AT SR .

BT, AW FUNEERN . RS, BOKL SIS, METRE RS
JiERE vt S5 G WE PRI 10 A RUEE, W 5 PR R 48 IR LT
3 S Bt X O R S0 R s A AT R T 30 5 T AR AR A R RN O R
B, AE AN ERC TR, R e A O A B EC TR

2.2 geELGtRE

221 BEE

Re R I W U LI — 3 A N R AT R (W Re A e = o0 21
Jil, LG N ARSI 0 75 B A SE AR TR L TG B BT T B R L AL B
Pt LTS 70, i [ 5 [ & 8 R RSB TN PE ANRER A 25 H T
TERNZEHUA, MEFE NS H AR R K KBUEHEE 7500~ 10000 KJ, — i
JE B 7 55 g IR il W B0 5 R0, 2015~2017 4E 18], A¥JHEEANEZ N 8399
KJ.  CRRRRES 5 FL&TEC 7 6 WO@ny W2, o F /8% I Bk E & LIRSS
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T, 4 100 mL AERACT 295 KIo XS THERWEBRFH M S, —J7m, ZHENEH L
W%, fes i REIIEMIC; H—J7 0, S35 b AL a0 E 5, 2013
R P LR SR s 25 R IR T HR A ) BURR R R, USOHE JR s i A AR Ak
WkiE 5% ~10% FFKI4ERE, MAKRER IR AR THehliAE . HF A
BAIE T AT ATYE, a0k A FS S FURRE R i 2 RS AT T Re R RN
[T FRSEa, SEIGZ T AT H AR 8893.5 KJ, THUEHA 7857 KJ, 1F
EIRTW 6 MG, FIMBEES 2 h MUFEIRER, FoE 7 B k.
T, AR EER T Wit 1566 KI/100g, 5 H A 500~600 g, &
REE 7830~9396 KJ; AL EIHEC /5% 1H4 1850 KJ/100g, & HEEA 400~500 g,
FrhER 7400~9250 KJ.  FRE HEBABIENLBRE AN SEE, 7R &
SRR HLIE
222 HRek

HEAR JE oK SR =R REE TR R, NAEHE A arinsh it ftag
B, e A SRR K 16 AR AR SV E R Ry . S IRE RT3, R R A
Jiin] LLSR A RE & 17 KT, BRSO AR DI R B R 808 37 KJ, & ek &R
R R HON 17 KT, FER R AL R EARBAR, AR EWR 50%, B
Ry iR filaeE 8.5 KJ.

FE (0 RO E FRAE R S SR T RIE T # SR B, MR E AR e AT
oAU AT AR P B A L LI R B CSS 84T, - H Y R BN T
ML AEWE PR B B R SRS, TR LA el A AR (85861, JE 3 N H SN R
B TR AL BE B — G 2 H T R R R 10%~15%; H B R 15 27 8 IR 1R T
TEF PRZELBIE N T 10%~20%. X 0] BE 2 75 8 3 n] LUIE RN 8 A i ) L ag
Le] L BRI KA S EE N 7). Gosby S BSIRURE 7T, KRR E A E
Iy EEA 15%BEARE] 10% 0 M IS Re M, R E =& A ERA G T
k> BERIBEN ;. Westerterp SEFNRRIE H,  Ham i 1 =y 8 (15 a] AR R4 ELAE
RN, ARTFRERS]; Hsh, Mehrabani ZPOERMEREHEH TREA
A A 2B R SO LA 5 S, X IR R S i B8N 1 A 2 B O B4R AL
e RIS PR P PO MR 5 2R Uk

EIRERE & E IR, RN Hbae Lo 20%~30%: 36 [ [ 5K b 45 i
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AR —4RRE N T 20%~35%; FE/ R I AR T, X —Hepl 2
1E 70%~80%; (EARB/K ML HHE I, Al fAE A 50%~60%. AT TR,
FHE i 2 B s 1 B P R R S oK A S B D B AR, SRR B A
bt B ARG T A o RS PR 3R (A9 A I s v B IR B L] A il =
[EPAINE &1 S NI

R R BB, BRAKAE W) & L2 50%~60%, 1A K L& P,
—EEIRIER H g B 26%~45%, AT — FRARER KA S PRAR KA S P IR B A
o BRG] TR E VIR, b BUE BRI 26% AT s AN TR
IR F € B OKAL B HERELE /N T 40%0% . BUH RN AR oKL &9
CLAFGIE B AT ARG BB X DU Z5 MM 7 K, IX B Rt 78 e 22 1) 11 ALBE PR IR &
Az —,

®2.1 FRECHHHEEL
Table 2.1 Energy supply ratio of the two formulations

M IE R TS A R 7
SAEE (KJ/100g) 1566 1850
HEpERE L 19% 16%
—HE ARt E (KD 297 296
JIg 5 fHE RE EE 30% 50%
— R iRt RE R (KD 470 925
KA BERE L 51% 34%
—— KGR A REE (KD 799 629

23 EAMR

B AP S AR, BEEACHAE 2 U B A S s B AR . R RN E
TR, EPRER O IR 2K T BT LGRS 21 8 5 4 P AR AL TR KA SR TF
NG, AERAR B ST & AR T R I 2 SRR 3, SN BE 2 (e o AR ]
CABAR P E A, A BT 5 8 IR IR DA PR 28 o 1 (1 22
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THKFHAEFE B L

231 FEEBREBBHER

BEXTRE RO 88 H B A RN R, £ H AT T R NE FRIR R
HEA A RS, B R IR A R TR — DI @ 7E CRE
PREE S R I 7 (i), BESRAEIRACT W (10 B LA E AR HA
FEAMET 0.7 100 KL HMREAZE D HEARBNERN ., BTEmE
T B A A N, BRI DA T R R R R U T e I R PR
AN FRMNEGL, AT TR 7 A0S T 15 ThRE 1E 5 000 IR B
BEAk, AT B A A B AT E SR E IR AN I B B . FLIEE
R DA Bl e e B 3R 2 I ANBEAC Y, AERE IR E B R A Pt MR AU
RRGER, AT ECEENMEAKT. —Si ARy, Sy EaKkEeH
AN ik B R HE RV 7, A B T4 RE A B3, $ Gy 1004, b
— LR PR A AR AR B T A B ). FERCTT RO R T, TR B B
=/~ HFrE:

B E & E I B E Bk R Eu )

2. REGEBULFER, HEIZEk3 50%:;

3. [FIRHERENED E A, AT B AR S TR, 776
NSy b

BTV REFREAR, ABETOIREC T FLIE S A AR G A B R B TR R
BEAT AL o
232 RERNTIEHEL

A PR EREOC R B B SR SCIR IR R, W& AR R R
AR AR A A BT E TR, R, GBS ) 8 A SR H st 2
REZE, K 2.1 & FAO/WHO %4 5 T N AU IR 75 Z A it i BAR A S A Oy
ZEEA, REWNHE ZNSEEAZ—, KA REATIF AT
RSN B R i
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% 2.2 FAO/WHO RHHAFEREERIEN
Table 2.2 Amino acid patterns of human proteins proposed by FAO/WHO

RAEER N E B RAEERE A
Tt IR 5.0
SRR 9.8
WA TR 7.5
AR+ PR 3.7
ENISERY e RN 6.3
IR 3.8
G R 6.5
BER 1.0

HAl, C&f2Mr 00 AT E RN, W WIS

% (BV) &RV (AAS) A5 1E0E (CS) L R E IR TE L (EAAD.

W RAFERAXT L (EAARR) . 2 AR HL(E 54505 (SRCAA) 5. BV i£H]

DK 8 A DL FEAE P, (R 75 BT IV A AR SR B I ()G, A v,
fib (o JURP S (B PP i SE A TR, L7 vE RO S, AR EA IR
_ EATR EAA G E

NAREE AR B EAA B

%=$E¢%Bma§ AEE ARG EAA F8E (9.2)

AT EAA B8R AREARNT EAA B8
X EAA N TARIR . AAS TSI/ U 8 8 FR I H#gS, CSH
5 1 MEGLRE R, WSS AR S B . ROk m] LR 5 . B0
T RIBR A VIR, H T 0 F AR M RO, HE 2 50O ) PR 1 = A
B2, PRI Z AT

g R & % T 8 x ... x €A & x WA a
TR b < ZLA M b x ... < (3R b x BAM b

KT EPbr a R A P IEIERR, 207 s b 1R N
AR P R &, 7 LLE S EAAL PROMERAE LT 8 R
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TR F A EF Az L

BEAT B S, DR e B B J LR 22 i) i ik, RIVEE 28 ) 52 AR i 501 1A 3
b, B L e (B E AR 5 DL

AAS
RCAA = — s 2.4)
AAS HI- %
SRCAA = 1 — RCAA [ R 280 (CV) o, (25)

SRCAA 5 CSiEMHIL, HEEAS 1 KEHAILE, HEMB CSIEEHET
BAEARASG T2 NRABERNTEER, BAEZMEYH RIS B
FER, JF BAESUE BTl

S |AAS — 1
EAARR = (1 = ————)..coooo (26)

EAARR 7EUFEEFE % 08 T WK EE S8, o (i S AEARHS, R
TRIE T A R
FT I, AW E SRCAA AT EAARR W E3E 7 Xl shid 5 & & A it
T . AN
SCORE = SRCAA 50% + EAARR 50%............ (2.7)
233 RFNEARERSEIE

2.3.3.1  EHE
F23 AEME, aBEREST R

Table 2.3 Test material, purity and manufacturer

ey i alifg T
IR RN VaTEL e
PR VA TEL e
L% 2.1 (EDTA) gy M et Jextb )
LN s et e
LR s et e
A syl T
TR syl e

X FH R 2 i VaRTE e
i R VaRTE e
iz VAR TEL e

ES) Jrrat RECE G T
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@522.3 WAL HEREST R

ey i 2 GV 3
LR Jrrat KRG EAE AL LR 5B
AN orifrat KRG EAE AL LR 5T B
EARZNIIINL7y Jrrat KRG EAE AL LR 5T B
e = srifrat b A A A R A A
IR gzl JRARTHARHEEAL 22 A AT PR 2 =)
I gzl JRARTHARHEEAL 2 A AT PR 2 7]
Frill & R IR b T FdfE dt FRWRHA A R ]
FLilEA B ThReFL ik SEIR = He
KEEEA it 2% ThReFLah LI = He

2332 U5 ®E%A

HLF- 73 BT R T (MEL04E, #ERF -0 2 A W) | 4 B 3h 2 3L 1R 7 HT1X (S433D,
fE SYKAM A H], BUEMFR RS B RG. BRIk RS EATA
ARG  HPEHRKAH (XMTD-8222, JbptKFEEIEST ) « RHh-7T Wy
JEOGEEE (T6 Brtthad, [ A5t Al ARG BR 5T A ) 0.45um i JE 3%

(SIgP033RB, [ Millipore AH])

2333 W7

P BR RIS GB/T 15399-2018; a2 FE [ Al 2% GB/T 15400-2018;
FLRGFEIR R v
2.3.3.3.1 ¥ ECH

RV (6 mol/L) :HL 500 mL L IN/K# B 2 1000 mL. JR%1;

BRENZE M : =K ZBREN 272.0 g, LFREF 196.0 g, ZFR 200 mL, /K ¥ ik
HFERFR 1L,

AN AFREATERIR DY 11.8 g, FTIEIR 6.5 g, WEE 70 mL, 2R/ 5.6 mL, /K
WfRIFEARH 1L

MANAH BRREFTIERREN 19.6 g, SEMIN 3.1 g, TR 5.0 g, MUKIEMIEE
HE1L;

WMEhH D: A48 20.0g, EDTA02 g, M/KBMIFERS] 1L,

B = FAVAW: B =M 20.0 g, My 2.0g, FEE 600 mL,AENZE MR 400 mL,
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PR IMIE 0.2 g;

PSRRI FERIREN 11.8 g, FTIEIR 6.5 g, EhIR 10.4 mL, /KB EH 2 %
2 1L;

23332 lFEHIE 5K AR

KR FES IR (GB 5009.124-2016 & SR IERRIE) -

FE IR : UK 0.3 mL,7E 60°C /KB 25 P78 K, AT A 3 mL
FEMARBER, WIE | min, RGIESIE, WHUARIT 0.45 um FRALIEIE, ST
e AR, AR E H
2.3.3.3.3 Kl %A

ik tE: LCAKO6/Na (150X 4.6 mm); Arill#+: 570 nm; 440 nm; Pefiii
Jik: 0.45 mL/min; 74 WRIE: 0.25 mL/min; #EEEE: 50 ul; SN AEHE 130°C.
2334 iR 5

g, ABEAMKErSEARNLTHEER S EUT:

*24 FERSEBUNESR

Table 2.4 Results of the amino acid content determination

AR HIEE A (g/100g) KESEEA (g/100g)
T AR 5.19 4.22
SRR 8.42 7.75
MR 7.12 5.36
HAMR+E AR 3.81 2.61
KN ARATE AR 5.11 791
TR 5.33 3.20
AR 4.67 4.12

234 FHARERRE LK E

A 2.4, 202,50 2.6, 2.7, F Matlab BAFFATRACME R MR, Frisss
B
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90
* B S — A\\\\.-
86 — E
ol s \
§M’ e
W g, \\\
80
N N

0 0.6

St 0.2
REpHEEA 0 o AEEA

2.1 EAARR SRS fHEhZE
Figure 2.1 Distribution curve of EAARR score

0.5
0.4
0.2

RESEEA 0 o FLiE &

2.2 SRCAA 157 B9 5y Fr Lk
Figure 2.2 Distribution curve of SRCAA score

R 0.2
RErBEEA 0 o IEEA

2.3 SCORE ¥4 fhek
Figure 2.3 Distribution curve of SCORE
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THRRFREFER L

LEBIZE, BHREALBEASE 50%, KUSBEEASE 50%N, ShiE
A0 e . FEIERT EAARR fil SRCAA AT, AEEA. X
SAEEAMEREARNST, gRER, SH0EM EAARR W R AEE AR
FFT 10.93%, BRE/ABEEART T 5.37%; G H SRCAA W BAIBEEA
T T 6.84%, BKG/rBEEARTT T 12.37%.

[ ] EAARR

[ srcaa
B SCORE

7 88. 3 89 g8 6

83. 3 83.8
&
Mﬁ s0- 79.6

RIS

70 T T
LR KA EE HRE
EAELEUES

2.4 EAARR 1 SRCAA P53 3tL
Figure 2.4 Comparison of SRCAA scores

2.4 faWi

JEJBE R 1T AR PR B SR — ANRRAE, R 2 BER IR DTN 5 11 20 R w
B SR FR BTRAT I AR AR S FR, AR S AR B 0 S5 08 PR K R e 5% . X T
WEPRIR BE T F , ANEEIVR BT, NI N bR T 2500 44 55 2 20 A
90991, e R R & BN o6 10 2 DL EAYE RIS B BRI, WImER
RELLRIAMIET 2.0%; o MERRER AL AE LE AMIE T 0.5%4210 SR ALAT i 0t 7T R B0,
£ H 2 AR TR vT DA R AIG A8 TT A0 PR 1R RS, G B A 4 UE B, 7R R IR
RTINS o -3 IR &7 A — 7 2. — ok, A ANHL AT IR i R AN 22 AN
G 97 18 5 A0 i 7 A R T B A AR G B AN S FE IR B 1, IX A i Bh T
Wee AT IL B T PR R g 2 100 1010
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2.5 BRAKILEY)

KA G R rhons MUBE R 250 A2 - ZERE i (1 Re Tk, 58 @ NFFAE L,
W PRI BB KAG B DR 4 FF S A B TR 7 3K o B TV E R JT /KA & )8
REHERE LL BT 2 8k, AR BB S S A RIRESS . ek a4 4En LL
FFPRTE], B R AR (AR s 1 o — SRRRKAL A ] LA RS 2% 1% 1 T
TEE, WA RARMRM AR, HIFEK GI (Glycemic index) &) R,
Ty el x5l MpE AT RS, B & GL &, GLIX—Z$nl A
RO i I PR R B0 AR L o R AR IR I 1 sz 7 it 0 P FL A J 1211 08T, — TN
111 UEFT, REEDY ) s A () B AR R, AR GL AR B B TR w1
Hl, BAR TREGIZLEE A, X T RIS WA TR R )52 5, A SR
5 R 25 R AR 24004 g AHR IR G BT DS 4 B A1 i 1 5 R I Uk
Ye: A —TUN DY S T HURIE T, % GT ZRERIBR KAk & PS5 44 A1
THIERKE, S T A SRR bR, UE W ILAE 4 BB R VR 97 Hh 1 g 10s),

FERRAM S YT, JER SR TRE T AT . — 30T LR ROKVE R
FOFHA, X PhUEN AT LAY AR I ELEEVE A — R R A, (45 H TR RO BRI,
XML A8 G2 RERE A5 E R AR 2R 0 S S WIE AR U by bR ] TR R 061081, 54 1A
i FH LB U by 2 B e O T K Ut s 1 I R vk i 2 0L, e B OKE
AR EER B T iEN (SDS) . SDS aJ DR AL IR MR, A5 #iok
filt, AEARALI R B SRR EE A AT M, PRIk AEE & & TR R & il . MATF
i b, SEE A A28 B R (FDAYEE 1 0% T i BLEE R OK TR AR 11 28 PR
o3 RIS, PR B s A R 7S B, 32 TR £ 00 BIURE ot R k2D T AR JR o JRUS: 114
B ey 7 Y L10- 111

TG B 21 A N ARV AL B K AT HR T 70, 78 3N 2 08 1) i 21 4w DA
ERE PRPE R82 i ax PR AE T - 2 180 SRRV 2015-2020 4F- 36 [\ R & 15
R 1000 keal fERE/DMAE 14 g EELFYEN, iR, fK
SN 50g B B2 4EmS, BEALILZE 8 3 2 BRAIK 0.2%~0.3%!U115: 18], HE m& &
I & A4 R b FBUKRBUETE, SR L4ERIFIAREL, TRARIRM
T B2 4RO T RE AT

AT T R B K AR B 0 o0 SR FH 1 LR FORTENY . AR EUEH . IR, 24
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AR IER . mEEE R KTER Y, 1BHALER SRR G, 408 60 g/100g; R EE
kIR AL TE R 2978 21 g/100g . £E G D 7 1, (KSR SR I & 2.76 g/100g,
ik 1.69 g/100g, HARMIBKNEDER S, mEEE T AKTERBINE 5 10%, KE
VER 5 90%; FERUAEBRIC 77+, (RS R BEASINE A 2.87 g/100g, %% 1.81 g/100g,
FEHARIBOKACE DR o3 b, idE— PR T i KA S Z RN RL, ¥
B ROKIER L PE =2 T 15%, ARZEEHR G 85%.

2.6 WEIGE

BR=KRPREE IR R AN, AR YRt gE S5 1 Z A AL
Bl A R R4 1T U8 GB 29922-2013 FR 47 FRIAC 7 B il R JC 3R R IR
A REEIEHT TV EINbSE . AAINVEE N RBEMETTR S &, 4585 RN
IR MK R REA B T4 BhG 7 B PR B 8 I AE

2.6.1 WY

B AEFF R B IR e R, AT REAEGERF MURE AR AE FHUOL, AR Ahsiie
UER, B R AR A A, SO B R S U, ORI s 7R AR
RIGNARIE TR — 4518, OV 1 B8 R 2R e, A8 TR
B S A AR 20,

I3E PR TR 1S B SO B e AR o — IR X O 0
HIWF SR, ORI BT B BAR T B ALY, — It 2 e Ak
b [X 2 W PRI R ROBIE 7T b U2, BB I T P R e R I R AR
TARRE ORI, AT R, BURAMIE N, & B BE. BERIE SR
b, SERAER R, B, HUCER S RN RST8], Bk 2 ]
RS BUR B, M4 BRI, FEARHLAR R Al AR A =R, i i
e I e JBR i AP Ak, XPREIRI B E T S, AN B A E bR, — 24
Fg TP ICEE H AR B AN 2300 mgl!26-128,

2,62 #44ER

TR OOUNICAR AR R S8 TR A 1 25, R T HOOUNRRT g S 4R R
B k=A%, (EEMREE AR MAERE, AL 7o = U 5HER
AR, AETFTRANEESECE DR B #b7E, 1& 2R & AT P 4
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A2 B B2 [ A 1 [129: 130

BORERZ (BT R RN, 4845 D ERRIR I E 7R iRT LA EEERI, X
BEANEERD SERZN, SSBESRNEGREBRZE, F TR
Wi Jo 5 A P RO R 0132 133, e Ak, bk PR B i 3 R B O ACRE T
de4d R D R E — 2 A BRI 5 T RE3,
2.6.3 ZEHERIBR

FERERBE, SRR L-PABR, & — Mgt 2nE iR, w2 M TR 5.
2 A, KEWTA R, E ol AT G D AR AR, AT PRI S
MUEAR I TIRESE, WIRE A IR IEAE RS, B RIERR, AL e IR AT O BE AR S
W — AR BVR YT 5 A, (R R R AT S L AL N e 4 B R LRel, AR
T2 7Y AR B T 2R R0 N A R, 36 AIE 3w DA in A i 2H 238 1)
SEMEES AR R, BRI H v = EE KPR B8t A2 e PR VA T i 5 23
FURIAESEWE S HEAT 7 25250007, SO E HEXHya 7 8 15 2 A o
2.6.4 WEITENBNETE

AT BT M e R S5 NN SRR K IR (GB 29922 JEk 5 2
FHI&BC 7 & sy BT, SR ER FE S R AR S &E.

2.7 BERRSIREFIBGEC TS |/ KB

*25 EERH
Table 2.5 Generally applicable formulas

) M B WHE
D%y fitRE Lt
100g 100KJ

feE (KD 1566 100 100%
HER (g 17.50 1.12 19%
Rl (g 12.70 0.81 30%
WER (g 2.88 0.18 6.67%
a- R (mg) 560 35.76 1.33%
WK EY (g) 56.27 3.59 51%

ik R A (ugRE) 463 29.57
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k25 EiERA

o e e 7 BT

100g 100KJ
YR D (ug 4.90 0.31
4R E (mga-TE) 6.20 0.40
R K (pg) 26.80 1.71
4% B (mg) 0.55 0.04
4% Bo (mg) 0.59 0.04
4% B (mg) 0.60 0.04
44 B (ug) 0.90 0.06
MR (mg) 6.00 0.38
MR (pg) 145 9.26
2 (mg) 2.35 0.15
$A%E C (mg) 45.50 2.91
EE (ug) 14.50 0.93
W (mg) 353 22.54
B (mg) 688 43.93
i (pg) 302 19.28
B (mg) 95.8 6.12
2 (mg) 5.00 0.32
B (mg) 2.86 0.18
i (ug) 910.72 58.16
5 (mg) 321 20.50
W (mg) 282.23 18.02
it Cug) 65.41 4.18
A (mg) 642.37 41.02
il Cpgd 33.02 2.11
oA (mg) 400 25.54
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*2.6 WENES
Table 2.6 Moderate ketogenic formula

TCAE TR I 5 v B
D% il
100g 100KJ
BEE (KD 1850 100.00 100%
wmER (2) 17.41 0.94 16%
JEWT (g 25.00 1.35 50%
TR (g) 5.86 0.32 11.84%
a- AR (mg) 1150 62.16 2.29%
BOKEY (g 44.74 2.42 349,
4 EK A (ugRE) 462 24.97
#::EK D (ug) 4.70 0.25
#4E R E (mga-TE) 5.85 0.32
$eE R Ky (ug) 25.00 1.35
44K B (mg) 0.50 0.03
44K B, (mg) 0.55 0.03
44K B (mg) 0.55 0.03
iR B (ug) 0.86 0.05
MR (mg) 5.35 0.29
R (ug) 140 7.57
2R (mg) 2.28 0.12
$4: % C (mg) 44.72 2.42
= (ug) 13.80 0.75
£ (mg) 350 18.92
# (mg) 674 36.43
1 (ug) 273 14.76
B (mg) 89.5 4.84
B (mg) 4.85 0.26
£ (mg) 2.82 0.15
B (pg)d 900 48.65
4 (mg) 308 16.65
% (mg) 278.47 15.05
it Cug) 64.17 3.47
A (mg) 625.55 33.81
fili Cpgd 30.65 1.66

FE AT (mg) 390 21.08




TR F A EF Az L

2.8 AE/NG

(D Wi T ReE K EER% BN : TWIERL T 1566 KJ/100g, 5 HEE A 500~600 g,
e 7830~9396 KJ, HAHAMALAEL 19 % AR HERELL 30 % KA
YIHEREEL 51 %; fZEBHAC 77 1850 KJ/100g, 4 HEEA 400~500 g, 5 AE&E 7400~
9250 KJ, M HEBHERELL 16%. JEliftaett 50%. mAKMEVIHEEELL 34%.

SR T IR E SR PEM B, SR EAARR F1 SRCAA Z5E Vo0 X FLiG &
FAR S S AT TSR, SHESHAEAEER: RUsBEN
N1, LA (AR5 i » 2 LS [ EAARR PR BCFLIE B (T T 10.93%,
BKEAEEAERI T 5.37%; EEEH SRCAA P ALIEERART T 6.84%,
BRKGABEARTT 12.37%.

(2) BRI £ EAR BT B E B oK AR Z e N kL. 72
WSER T, KR R INE N 2.76 ¢/100g, ¥ 1.69 ¢/100g, b4k, mHEAEE
KIERRINE 5 10%, KRZVER i 90%; FEMAERR T+, (RRERERINERN
2.87 g/100g, %*n 1.81 g/100g, TEHRAKWEVE o, Nidt—DIg g
R, ¥ B ROKVER LIRS B T 15%, KREVER N 5 85%.

(3) EER T, WIHERK S &N 2.88 g/100g, fLAELL 6.67%, o KRR
[ 7 &4 560 mg/100g, fHae Tk 1.33%; f 2 B e 77 H , I BRI 7 &4 5.86 g/100g,
HERELL 11.84%, o-WRREZH &89 1150 mg/100g, fEAEEL 2.29%, HWFF& Ebrd
FRIAE DGR

(4) AT A BT RER B 5 F&EC 7 6 M FIAE kR itE, 4562 E N
A R RS AH DRI T, e B E T X B R I R ) I 7 A )
PRI IR RE SR (R AR B T

AW T HIESE R 7oA, BEA R 17.50 g/100g, fgE 12.70 g/100g, KL &
) 56.27 g/100g, MRIEE T RKEHmMN T IMETR.

A7 R AR RS 5N, AR 17.41 g/100g, HERG 25 ¢/100g, B/KiL&
Yy 44.74 ¢/100g, HRHGE TR RKE LM T IMEITTR.
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EI3IE EAHELZS5EASH

mjf

3.1 B

FE AT AR AR BT (RS SR = 2 FH R BC 5 68 b B 8 7 AN L7 M i 7 Y o sk
FIRLSAT IS Ry TC Ve A A3 52 e a7 A1 SE DR, L) A P e D 5
FEUEDT (. B, WA= mfenily LG HE 2, flg TZME s, A
ARG LZ. ARG LE. THRESLZ. AXbdr i, Ar-RrEa i
ANV 2 R TAIR G L E, BT HOP IR, & 5 B E A, 2068,
X IR E TR R BUR BN o (BRI T 2E Rk KB R RS R, 2%
JEURHE) B A7 22 5 R A s S A i T 7 2 7 i A o Y — S S B A ) i DA
DR fh B ARG

A B AERTIEC T8 TR BRI FE A b, ohE a7 A AR IR G 7 HEAT T %
FFERTF 1 AL R R AR 2 DASEE s R i) o AR b A 5 SE R, e HURIRE
[E. hife. AKArE&. BER. mEEEEL . dRE B Wb R
1Eff RGN bR, DL 5 48 FRIC TR ot B, R ASHIT 0 e (1 P R
A4S FRIC T R AT R G EACTR bR A AN VRAT . DUYION 5 S 2 B il R A 3
PSR SE .

32 MEERE

3.21 REBAE
#3.1 REMR, SERESTR

Table 3.1 Test material, purity and manufacturer

K aiEE G

HAL vagiELH T

ZaRliil Vit AR A BT BR A 7]
=K vaxiELH 2 MAH IR A7
i vagiELH Z U MAH IR A7
TR LB vagiELH 2 MAH IR A7
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322 B E5EE
Fz32 UHFEHRABWR. BSREMT R

Table 3.2 Names, models and manufacturers of instruments and equipment

IR B & AR GERs CR I
BT 70 BT K1 ME104E MR- FER) Z AR R A
TREHIL JSS48A VR H IR A 7
Pt it 20H. 30 H. 40 H. 50 H 4EXTH EE GBS EAIRA A
UK BT JBAX OSMOMAT 030 f#[H Gonotec 2 ]
AR BN B A BEP2 B[ Copley 23 )
IKGT 3 HTA MJ33 MR- FER) Z AR R A
B0 AvantiJ-E 5 [ DU 2 e SRR A FR A )
KO EEAX MASTERSIZER 3000 YL By R XA H PR~ 7]
KL Y800 AT S AR A T
Jig s 2 AKX OSB-2100 EYELA thl&th
HL BB R TR A 101 % Jent i Ak B EESTAERA BR A W
FL A L K M A XMTD-8222 B S VA% |

3.3 A HE

331 LZHE

AT R FH B TR IR A 7= T 2 AR P R 4 B R # 8 AR P
PR

5 RS — B A0 2 — R B — i — B T R B — S E RN A~ R
H— SRR G AR R~ NE—~ 1)
332 FMURLESHT

JEORH (R RIURE B2 SRR A4S o ) A A A O, TR RIS S ARk AR, 7 )
FOURLEE Sl M A B I o AT F038 I 1o 5 S 36 SR s SR 55 77 5 (R R B

FREL 100g £ &, KebaiEticii 20 H. 30 B, 40 H. 50 BIF M L&
RIRZ T, KR ELF AR S BINARAETT b, TR G bR AT, K97~ 103506 23 F 7
B, HEAHABRIE T, WFEEE . FRE IS 00 R i & 2 Bk
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P, MRS EE =GR, @i PN ARG ERE R,
X@opy = —m . (3.1)
M
K, X% ANHEFE BT M ONFRHETR IR & m ARE TR
TR 7 (14 3R ol 2

3.3.3 R milE

FOURL (R RLA% SR FH T /R ST AT A B, AN i 1 B = 2P AT S5 T 23 A
Dx (10). Dx (50). Dx (90). D[3.2]. D [4.3]F&%F .

SXof 165 TR 77 AN AR B TS 77 43 ) EAT I 0% S R W AL B S S TR S U7 AT
X ECARE o o 0 b R HURE 1 o P JEURE A3 Sl 40 H 07 S HEAT TR R Ak B
ST BT AL, ACEEET A 90s.

334 KoEENE

K53 B BRI 5 A5 FH 7K 43 W0 s ASCHEA T RS, A U 7 FRE 3.0 g B b AT ARG
REMAE S E = A PATREE
335 BEENE

300 mOsm * kg K HES LU 25 FREX 946.3 mg NaCl, T 100 mL 7%
T7KH, WA HE 2 min V25T 5 850 mOsm « kg £ 1HE 2 LU i il 4% : FREX 2717.8 mg NaCl,
T 100 mL 20K F, W 2 min JR5] .

EEL 0 AL 300 mOsm * kg 850 mOsm « kg = ST ARV, HX 50 pl
FEMBE NIRRT, BOARE T 3E S, (ERVKS B E R SGE AT N 5 s, &
FRRE S AT = AT SR8, AT SRS 5 BURE et AT AT I &, AN e i FH AR
ANFE S EE I E .

3.3.6 WARGERNE

3.3.6.1  ZRqHH S E AN E

W TIRPEMARE, RN mu. PRI 2 g BEWTFT, 05N m, FEHE IR
NE) 50 mL Ak, $E5% 30 s 5, PR IR ERCR BT b T, 4k
Z:H] 15 mL A e I — k. K IETRE T SOC KU PR R E E, FRE I
RN my. RIMMATHE AN
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