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ABSTRACT: Objective To establish a method for identifying adulteration of Puerariae lobatae starch by analysis
of microscopic morphological characteristics. Methods The microscopic morphology of self-prepared authentic

Puerariae lobatae starch, corn starch, cassava starch, sweet potato starch and potato starch were observed by using
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scanning electron microscopy. Through characteristic analysis, the main typical morphologies of various starch

microparticles were summarized and described. Then microscopic morphology analyses were conducted respectively

on the simulated Puerariae lobatae starch adulterated with corn starch, cassava starch, sweet potato starch and potato

starch, summarized the morphological differences and identification points to verify the reliability of the method and

carry out the analysis of actual samples. Results The differences of microscopic morphological characteristics

could distinguish Puerariae lobatae starch from corn starch, cassava starch, sweet potato starch and potato starch

when the adulteration was present. Conclusion The analysis method of microscopic morphological characteristics

can be used to identify the adulteration of Puerariae lobatae starch. The method is simple and does not require

sample pretreatment, it can be provide an intuitive and convenient technical for the Puerariae lobatae starch

adulteration identification.

KEY WORDS: scanning electron microscope; Puerariae lobata starch; microscopic morphologymicromorphology;

adulteration identification
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Table 2 Comparison of various starch quality indicators
GB/T 8883—2017

gy - R GB/T8884—2017 GB/T 8885—2017 GB/T 38572—2020 GB/T 34321—2017 GB/T 29343—2012
e HE o (/J\;—‘ ATERD) (M) (k) (i)  (amHse) (RETER)
Vi
IKG¥ 1% <14.00 <14.0 <20.00 <14.0 / <14.0 <135
KA (F3)/% <0.25 <025 <0.50 <0.10 <02 <03 <0.20
EAB(T )% / <0.30 <0.10 <035 <0.4 <0.1 <0.20
BE /(N em?) / <1.0 <3.0 <04 <2.0 <3 <3.0
AARE(100 H i
mEf RiFE / =998 =99.90 =995 =99 =995 =998
)%
FE(457 nm Y
E”;E B / =93.0 =920 =88.0 =92 =82.0 =920
S ER) %
VA FERE 6% T4
N =500 =600
/T Jiiit, 700 cmg/BU / / / / /
L 4% TR, / / =1300 / / / /
700 cmg/BU
(6T R
ORI = 1800 / / / / / /
# 30 °C)/(mPa*s)
pH / / 6.0~8.0 / 4.0~8.0 6.0~8.0 5.0~8.0
Ne i (13)/% / <0.07 / <0.10 <1.0 / /
HHE (mg/kg) =40 / / / / / /
R EE/°T <20.00 <2.00 / <1.50 / / /
AL 54 /(uS/cm) / / <100 / / / /
IKG3 1% <14.00 <14.0 <20.00 <14.0 / <15.0 <14.0
A (T3)/% <0.30 <0.30 <0.50 <0.15 <04 <0.35 <0.30
B (T )% / <0.40 <0.15 <0.40 <0.6 <02 <0.30
B /(A em?) / <20 <5.0 <0.7 <4.0 <7 <6.0
AARE(100 H i
mEf RiFE / =99.0 =99.50 =99.0 =98 =99.0 =995
)%
A2 (457 nm Y
E”;E B / =92.0 =90.0 =87.0 =90 =78.0 =89.0
S ER) %
WA BE 6%
g, "HERE 6%TY / / / / / =500 =600
Jiiit, 700 cmg/BU
L 4% TR, / / =1100 / / / /
700 cmg/BU
(6T
ORI > 1800 / / / / / /
# 30°C)/(mPa°s)
pH / / 6.0~8.0 / 4.0~8.0 6.0~8.0 5.0~8.0
Ne i (13)/% / <0.10 / <0.15 <1.0 / /
FHE ((mg/kg) =30 / / / / / /
BT <20.00 <2.50 / <1.80 / / /
5% /(uS/em) / / <150 / / / /
KM% <14.00 <14.0 <20.00 <14.0 / <15.0 <15.0
WA (T )% <0.40 <0.40 <0.50 <0.18 <0.6 <04 <0.40
EEEF)/% / <0.50 <0.20 <045 <08 <03 <0.40
BE /(A em?) / <3.0 <9.0 <1.0 <5.0 <9 <8.0
HHRE(100 F i3
EH]XF A fE / =98.0 =99.00 =98.5 =97 =98.0 =99.0
2R/ %
1 HE (457 nm %%
/ =91.0 =88.0 =85.0 =89 =76.0 =86.0
S5/ %
. WEIE R 6%
—g g, WEIRIE 6% ) / / / / / =500 =600
R i) Jiiit, 700 cmg/BU
3 0,
HE 4% TN, / / =900 / / / /
700 cmg/BU
5 (6%TE R
%jr;( kit =800 / / / / / /
& 30 °C)/(mPa*s)
pH / / 6.0~8.0 / 4.0~8.0 6.0~8.0 5.0~8.0
A i (13)/% / <0.15 / <0.20 <1.0 / /
B /(mg/kg) =20 / / / / / /
WRRE/°T <20.00 <3.50 / <2.00 / / /
5% /(uS/cm) / / <200 / / / /

T AR T RAIE -
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O\ BT B D7 MBS WL B S b v v BT 4 B 1) G
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B, BB AW R Pk Lo Re & E kg g,
R TR SRR R B HAE T SR ME S, &

a ST b

A TIWRHEA ., X k. B THEUTE T RECGE
T WCH A A B AR R A e A B S 4 v R AR
BRREERZEHRNGER, WX T4, 3iar
BB RA YRS BORMGERES . RIEK. STRBRS
PR AT T EGOR BN, 76 SEM M, £Fh
TEN B ROULIE 55 0L 1~E] 6,

MR la o]0, SiEARYER 0 BURLAE SEM T 23K
MgEH, KANA—, BMIE L H 3R Ha wifh, —
RSB B Z RSG5 R, U 1b, RISk, TERy
AN RN SICIET, A0 TR RS A 2S8R i 2 e 5 — b
WHIES UL 1o, —MIAYEH2LINERTE, 55— R
ER=MIBAGW. Fok, SRER PR AR RS T
BRI, 4 22 T X I8N AT LR B B AR Ve I AF AR R AE LA,
UL 1d, ZA~ B ML Ry FIURR 14 7E— R B 43 A, SCRik[29]
PRI TAEAEIZIG . SRR BRI, SRR H
KL RLARTE LY 4~15 pm.

H T AR TE R A T SRR AE AR X T 5 B 0E AT 55 AR A
BSER RA EXHEEMIER, Bk, ABFoeiE—2 %R
£ EAARF P HEACREMN . TIPE ., BIRE . LB, WALEhER)
MR, 2R 5T, WG 2l & AR T AR 5 5 o
TTHBEUER, IR 2a~e, DABAMG=HI-S5 0T T2 B &5
WHRE AR, SERLE I R, 5 YRR AR 7E RS T B
LT SRR 35 LIS KLU (4 223008 Ry 2, S 30 M B AR U A% e
R Z TR -WEBRE 52 5 2540, FLER A 0kE S i R 4L, TP
B E W R S5 R, FALE B A 1T X, AT
FE ST A AR T 55— B 2 5 R SOOI SR R AR o, 0531
AR

T a. ZEESARTERY; b AEARTEN BLREAR 1; ¢, SEBSHLTER IADES 2; d. SEBRTER 2250

BT SRR TER WU O AR A 1

Fig.1 Microscopic morphological structure of pure Pueraria lobata starch granules
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Fig.2 Microscopic morphological structure of pure Pueraria lobata starch granules from different producing areas
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Fig.3 Microscopic morphological structure of potato starch granules
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TERY BRI AS R RO, B 2 ke MR B

2155 A OB (A SOOI S 25 40 L&D da, HABURL /N
A—, LB, EEARE 3 Fbmmk, —fhh ek

PRMURL, ATk, WA AT G, G 4b; —FORBRIE,

N BT PR R JSCENET B BE R/ INBORE, WAL de; FLbad AT E o

R ICEERUIIURL L AN (RS, WKl dd~e, 21
TE R B ORI AR R 8~33 pm.

F KV R BURE 1) SHOUL T B 45 4L LI Sa, HLIBORLTE
AR, FEAARE 2 MBI, — Rk £ AT,
BR s, b, DRFRE A U8, Bk
HRSEHE, MMORSE, FBaA /NG, R Sb~d; 55 —Fh
SR, TCMFE, /b 00 2R L R TE A AURE Y T 50,
W Se. FRTER Y BORLRLAE K 3~30 pm. 55 4b, fEHA
TR AT, MR AT IS &F R K
JEORHRVE A9 K TE R, L SEM R ULEE S (1 3 4 B0k
AR BRI 19 /INOREIE 300 2, 35 6K 1 B A 6

4 LLBEVER BORL O AR A5

Fig.4 Microscopic morphological structure of sweet potato starch granules

S um

TEa. FKRVER: b, FORERIATESL 1; o FARTEMMATBH 2; d. FOKERMBITE 3; e FORTER AT 4.
KIS FORTER BB ORI S 4514

Fig.5 Microscopic morphological structure of corn starch granules

TE:a. REVER: b, REERMATEM 1; c. REWEMMATEH 2; d. REVERMATER 3.

K6 AEIERBR RO 451

Fig.6 Microscopic morphological structure of cassava starch granules
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Bk R HESS 4 60, WTRBESARAE = S P AR IR £,
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P, UKL OB, [T ASSF-, HLA A KON (g [T A 5 e,
X5 FORTE R IR S ARIEARST &, B BRI iRe i vl
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TE:a. BIREMBADREER: b. BRENBALEEN; c. SRERBATKIEN: d BRIEHBARBEE.
K7 ERER TR A DR EEN . LUETER . FORIER . ARBIER T IR BOIUE LS5
Fig.7 Microscopic morphological structure of the samples after adding potato starch, sweet potato starch, corn starch and cassava
starch respectively to Pueraria lobata starch
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